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8 B Review
BB 5 BRI
International Collaborative Immunotoxicity Programme % 5.(»& LT
F R A E

International Collaboration in Studying Immunotoxicity of Chemicals

Tadao TERAO

There are lines of evidence that the human immune system is influenced by exposure to a number
of environmental pollutants and industrial chemicals.

In 1986 and 1988, technical review meetings were held in Londor as one of the activities of In-
ternational Programme on Chemical Safety to develop predictive testing methods for the determi-
nation of immunotoxic potential of chemicals by international collaborative studies.

In this article, principle and toxicological and immunological methods discussed in these meetings
to determine the immunotoxicity of chemicals are reviewed.

(Received May 31, 1988)
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Differentiation and Antigen Recognition and Functional Test Methods
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Fig.1. Organization of the immune system

M; monocyte, M; macrophage, K; killer cell,

NK; natural killer cell, TCTL; cytotoxic T
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Table 1. Typical Chemicals Which Disturb Immune Functions of Rodents and Human

Chemical Class Chemicals Immune Disturbance Targets
rodents man {mode of action)
4) 6)

polyhalogenated TCDD °, PCB lymphocytes, macrophages,
aromatic hydro- 3) 7) + + etc.
carbons PBBS)' DDT (Ah receptor mediated)

HCB + NK

chlordecone + NK bone marrow cells,

(kepone) lymphocytes, macrophages, etc.

(estrogen-like activity)
10)
heavy metals Pb, Cd, CH3HgCl + + lymphocytes, macrophage etc.
polycyclic aro- MC + + lymphocytes, macrophages etc.
matic hydro- DMBA, B(a)P + NK (Ah receptor mediated)
carbonll}
. 12)
organotins DOTC, DBTC + NK lymphocytes (T cell)
oxidant gasesl3) NO_, O,, SO + + (nonspecific)
. 2 3 3
(air pollutants)
aromatic hydro- benzenel4'15) + + bone marrow etc.
carbons
16)
others asbestos + + macrophages
17)
DES + + bone marrow, lymphocytes,
zearalenone18) + MK macrophages etc.

(estrogen-like activity)

NK; not known

TCDD; 2,3,7,8-tetrachlorodibenzo-pr-dioxine,

PCB; polychlorinated biphenyls,

PBB; polybrominated biphenyls, DDT; dichlorodiphenyltrichloroethane, HCB, hexa-

chlorobenzene, MC; methylcholanthrene, DMBA; 7,12-dimethylbenz(a)anthracene,

B(a)P; benzo(a)pyrene, DOTC, di-n-octyltin dichloride, DBTC; di-nr-butyltin

dichloride, DES; diethylstilbestrol

BROBALLETHILETHEERLDS. WThiee
X, AEHHEAREYEENCHE—~T 554, #EO
RRBETEOFER LR - TRBY L E X, &
RogRieT<h, SEEOEV O TiRT TR
Lig\. ICIP O B OS2 BHIEZL, FEES
BAhLh ARELBETH b S,
FhTCRED X 5 InfiE I REERRRELE LD
RBDEDOVTELTHS. -

1. ENBELRERE

EE, BERRRS v AVThh3Z 0%
WOT, REBEERRLS v XAV ZONMIORN:

RBER LKW TLHEFTHS. BEOBE
RBROGHTEHIEh3b0D 5 b, FE, QMmMEREK
BIU~es/eEvE, R bR BEEECOZ
RETEDIRELLD 5550 THD. bk, HiE,
BOiR, MR XOTHY vAfik X oleimRd
HETDH 5.

HL, ThODREEREND, PLTLIRVLARL
hi-gawi, LBCHL T ORFMCRET L
EXDB. TOBANELIHKRAEAIEH % Table 2
RRLTH 3.

ChHDIFEOWThPCRELRR bh PRI,
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Table 2. Immune system-related parameters evaluated in repeat-dose studies of
28 days or 90 days duration (Table 3 in Ref.5 was slightly modified)

Relative and absolute differential white blood
cell counts(lymphocytes, monocytes, granulocytes,
abnormal cells)é)

Haematology

)

Bone marrow cellularity a

c)

Blood Chemistry Albumin/globulin ratio

Immunoglobulin classes a)

b)

Spleen b)

Organ Weights Thymus

Lymph nodes (local and distant to the application
site. 2

brain (as a control)

c)

Histopathology Thymus

Spleen c)
Lymph nodes (local and distant to the application
site) ©)

c)

Bone marrow

Peyer's patches )

a) Methods not yet standardized and validated
b) Relevant parameter not yet included in most guidelines

c) Relevant parameter already included in most guidelines

ZOEAVLEYBEOEBEFHCI 5300, B0
BHBERACL 5 00RNTILEND 5. HEE
ArloTohboErREL0ERTERELT
BROLONRELLRS.

i) BBRAGOETEX BEED DM & v~

7 BOWY

i) ® vy SRIBER L B 2 v 2 BORY

HEICIEFEEEOET

#) AP VALREOERIZE AT RS FHBLR

fhor e vORERCY DEEBECTH

iv) BIJERRRC X BRIER E bin 5 BIMERORE,

=787 y—UDEKL, U AR S =]

DB R

v) BHERD DB mEANI X B HRIMERE O

B, ~x e EVEOED, FHD LV IIBRREO

HRBFERHRERE.

L, BHERERCEWTE, ERRABRT —2hn
LRBERT~NORRNEES LI LV BERIR, £
U LoRFRERELTILEN W EE L LA
5. L, thhoRRERND, REYAT AR
T AEEARLhAGARIE, TV FEMLLREN
DEERD. ThHboRR L U CREARFESRA
E& (immunohistopathological test) & % iFEshe A5
(immunofunctional test) 2ANETH 5.

SGHEFEREYERRIT Y - T, Y v RilloK,
HTHE 2 V=Y a YEIVUPHELMD T EHTES,
FHELTRY vARMBRERNRREC TS 2/ 70
=AU EFIRTA2HED DR 7 E—F A P A
) —=FHVLR 3.

GEBEERR Y BT 50T O L LT
ROZGEDHE L OIS,

i) BEad~tek e, HAanBERRIB T,
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Table 3. Functional methods available or requiring development in rats to

assess immunotoxicity

Cell-Mediated Immunity

Mixed lymphocyte reaction a

Mitogen proliferation

Delayed hypersensitivity response b,c

Cytotoxic T-lymphocyte a
Antibody Mediated Immunity

Antibody plaque forming cell response a

Serum antibody titre to specific antigen b,c

Natural Resistance

Natural killer cell cytotoxicity b

Macrophage phagocytosis and

intracellular killing b,a
Polymorphonuclear leucocyte function a
Host Resistance Assessment Models

Influenza virus a

Listeria monocytogenes b,c
Tumours b (MADBIO6)
Plasmodium a
Trichinella b,c

a) Further development required

b) Method(s) currently available, but not standardized or validated

c)Preferred method(s)

REFBELEOC &2 EbRA L 0.

i) REEELESZ LML TWA{LFEYH L

BENELL, cofhbiaFalsiEbhdd

D

i) & b ORBCHTIRENFCRASh DL

WE

Table 3 gZBERRLY 5 » P 2AVWTT 584
WHELARFEBIRLTHS. thbHo5bhbED
R BIRT 2L, EOX D InmBE»a 15
PRI BH, WThoRBRELERELIh, HEEL
TRUMPBHAIRILDTHB o ENEE L.
Kw, REFBERS v P BVWTT ) ONEMTH
BT %Rt Table 3G 3BHLMADE S >RE

TR LR DD, ThiETCoREEIIEREYL
LCEELT= v AXHAWTHPATETED, 5y
FEAWEHRIREEND L, chhbERLAY
bW ELSWZ EThD. ¥ v RERKRE
PR TBe7 72— ndifkd, =Y ATCIIHA
DLONTFRIATED, ThbERAVWTHBERNR
BEFIDohisn Y vARCLRBTEZ ENTES
A, o FPCRBEANDEDI S/ s —Fn
HERELEITHERIA T . S8, S» %
BV EiAREOMBENBSEENS.

2. AL (hypersensitivity)

1. TRAEEYAT 2IEALTEEO RERIGIC
WEEY 52 5 LFYBREBFOBHRED 5\ ikth
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L5 LBATHZ LY Y, MAICBETBM
DNTHR . ZOEARIE, AERIEHOEB LK
EVHRIEREL IV 2.

Livl, {EWERY - TO 2R IA5BRED
BERIX, coPERRILOERELS. 1. TH N
ERRGECOBBIELY TRT A EEETH Y,
HoRBREYAVILENRD 5.

b PR ABRREYHRCERCTFUTEB LW
FERRIARVE bhk, BERRERR, 48NS
HoUF R L - TR E 5:BRENERARNS X U
BREFARCI > THERNLRAZDLTHD. U vt
REELHANLY, GELoRaRETS L1z
> TLBEREDOTIES A bARicvh, BmEE
WO b Tk, RMmERIL EDIEY AR
RHRRGBEER I E CREY ST B RE /7
Y VHAFETHORRED T bR 5.

B FHEIBBIELXD R b, & Vs
Pic X OLEGES TR LIRS T ALEND 5.
Lo, MBS 5220 REMIMLE
RIGHELR, £ERLTLEG LB EATE, *+
DB BRI RV RS TR L QA
hicflrn_=v9 v Ch 3.

IPCS ofgrBtEMREH T, MEro~Ig
FERCAR, BEIER 1. CRRCRE ORI
RBREOHhOFCHRRTH 2 LIIHECH 5 L HT
LT\ 5.

3. BC%#% (autoimmunity)

BRGSO R 5 B Ml OIER O <5
VARRIERBZ R o TR YL - T3, THEE
Ty bD5L, vy — THENTEEIREN
BRI B LEAGL, LR >THFELWE
BToRBERIGIHEI 20 Z BRI LTWA.

LEHEZ L > TSV » % — THIE OB G s
% (tolerance) BHMNHMIh D L, HOALEORE
DOREERNE F 5.

HERECRABAGPHRERR R+ 582
PEOERI MO TWS. ZhboHCHEITER
DERDOH, HBRIEOHLLTULH LTI,
BOH#E in vitro RBECH Bz ENTESBL,
BUHRERBRPHELATS LRI »ThBE TS
EXTEETH .

DEDL> T —BERAL ST LT, 19864FD
IPCS 4IRS RIS 2RERIKRD L 57

* BRI, RECKWIHESRROY A ¥4 vE
BIER IR T3,

LD TChote. TRETHERTCELZ & E—FHET
DRDDDHNERIRDOND.

1) 24 (xenobiotics) X ARBICL bR A
FANEHEYZTS L, RERECIIRIERE D S
{igoleh, B/EDDCIEEEPRERET 5 BHE
RIEOBREL G EHZ &85 I LTHL.
Ll sTETWA.

2) RBEVATLFERIRIDOTHIDTC, {L¥Y
Bob ofBHEHMcEE Lic—2o0R R T
FETERIWTCHH D, TOTHIRIL, HaroRRER
U o R FEVLETCH DD, hicit
BUYEH LAY E L OIARENLETS .

3) HEBHCIERECFALN—FEEVEEDbRS
2, BEMBRERREYBVLCL, BED Lz s IR
g2 —F, TofiohEEtyRARTIRWE
EREE MO TWB0T, ThbOHBRE RN
CRHLT, o T HEREEY Ames 72+ THE
T EXRDIEBFIT - Ak, BN T
—YaVEFHIZENEFT L.

1) REERTbh TV 55K, FakskoghtEl
REOHEAN CRETE LA+ 3 FELHRTE
ERMREEBbh . REFEYRTHARIEE D
BHEARTHEORAMBRI - T, FTFLORENE
EPhBTHESH 5L, £OHEFCHEEARY I O
KLUTIFH T ENBEE 5.

ZORRICL - THREF,ED Y L3R DI, X
LIBREOEVABRET S 2 Licie s, CoRBIT
FIIDILEDHENRED L S BEXR LD, HB W
BEDLOSREROINI2THIRI > THRENRE
LDTHS.

5) CONERIFANSERIATVIERAR
EXBATOLE DS, B, BERABRILT » 1 2
BVWohTwas0T, BERARLETZ v bk T
PAREIh Dz ENHEETLWVL, T, chbHoRBRIT
RIFREERARRTH B o LA EEh 5.

6) RIFBED L V—= v BBk o
FERPIWT L, REBRESBOESOLTIC
Lo TWBZ LHATHS. ZDhdDOIr—=v
ZEEYRRRER T LNEEh 5.

7 LEHTENAREEREYRY T LY, BRERY
o EERYRETILNENRD S, REHEY o
DBECEB IR LR > TR ZERYHE LML
LW oicwriz, BIRE ETREnd - EEREW
TREDDIUENDD. O FCAELKTTHEE
HWRYRLTTL ZENBAHKTH 5.

8) BEECHSRFKEEOERNE L 5HHORE
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REVEE SR OB R ORIz, R X OHER
Rebho EfTOLENDS 5.

9) REAREOLIIHFNET Yy - TChHD
&, FLUZhLoRREOMBIEENCHEL
REWZ Eh b, BIZY F—va vORRTIE, £
BN D B VBB OWT ORI & W - R EE
LT, EEMcGRts 545 ) 7RRETINEN
»5.

10) fERE LT, REBUHEAETE5 2 CRIE
BCBE 413, AR A RREY
WRABRZ I VRHETHZ LRI ST, BEVAT ALK
M EPHoBMEER &b DT L
NTEBZLESIRIFATHZLTCHSL Y. 22T, H
BBRE /N OB T, INNEOREEM
PR R THEER 2T 5 RO OWRHELILET
BT LR HERT D,

ERARARORGHAR

LR T E 219865 D HPIR G COMREL ST
T, 1988 BAAMMRAELRA T EMxSHm
Bibshiie. ZOSHEBMMULTHREEL, TR
EExhteFe ba-ABIUSEBRBEREVTIEY
IV, 1989ERT — 22 FHbE Y, WEREETY,
RRALDAVF—va vRfFoo b itoTnd. &
mEREA, kB, ®E, »r ¥, VH, 7FVA,
B4V, 5V, rorxev7 Ly, A4 A, 44
S, Fza, ~NVYHY—, 4VF, 41297, F
v=—70D16,HTHS. FE—EHI»LHEBOPEELT
BEMLTWBEZ ELHD0T, FFR~OSMEEI
Ef: £ 3RRAAChHs RECRHEIEHE
KRN ZOWECBML TS, Z ORI
International Collaborative Immunotoxicity Pro-
gramme (ICIP) kBRI TV 5.

ICIP o BE9E, ZHh ¥ CRABNTEI1986FED
IPCS Bt HMIRSM THRAILEFREN LA
BUZRALTHS. B, (LEHERCL > TREY A
7 ARV ERI IhIEEY, BERERSWTTD
HTWBEE O FHE R (conventional pathology
test), Zhwih kLR (enhanced pathology
test) WLV oD AEWEAR I T, Fv
P AWTEYOBERYTHERTE A2 iInes
BITCHN, AVARRBRED Y F~va vefToz
ThHb ok, RREHBIVCHEOHK - X
Hic. UT, Zo&BCEVWTHRIALHER IV
REIEH ROV TDRSD.

1. MR(EAEY

FRAVCBIFEYEOERC ST » TR DV
OhOLENRFREIhI. b, AEEEYETHE
L, AREREBTHBHT L, LENCRETHHZ L,
AR TR S TES T &, BBk Off
DHBELERL e, FRCEHFTIACERE S
Wk, BRETHD ThirXb, vrrFRAT » 3
F (cyclophosphamide), =% v v (cortisone), b
) FFANARAXAF Y F (tributyltin oxide), 7 F 4
7Y v (azathioprine), X, i —, (benomyl), =
FNAF LA T v — L (diethylstilbestrol), ~=
7 v a X v¥ v (hexachlorobenzene) 7z & A RHIZ
BIFLRED, <) I —ABIVAFFrre VL
vite T AREEEEANI-E D LELVWTE,
a g/ VIR SR AR O BT @Y T
ok, LN IBWB IR EAERLT, &
BYMRELTCTFFA TV vevwbo il 7
¥4V VR ER ICI HXEECE—m» FD b
ORBGTIZ L LT 5.

2. REREMH

BETPR TV 3HEERRORNTAELNE DR
BRHERYIEHL TN S LW E L HESE, ER
BHELTT vy r VD LE LK BFEVAT A
EENERCEEER S ML TWADT,
7y FORFEEF—THZ LB EhB. £ CHRW
TIHED F34 VWb Eicito T b, L,
HoREMcE > Tk F34 BffAicav Lo bbb
50T, TORLIE Wistar 7 FOHHLED SR
T\ 5,

THFAT Y v LR, B REoBBoHt
IR LOoRERTAORBENTHAH, Chiik
SRIPBEIEILVEEN TRV, T THHOATF
BB EN R LREVTWS,

3. ¥{E5HFEGLIUVHEER

BEHEIEARES ETH. BEAMIR 5 day/week &
T 5h 7 days/week W ARAShis. FHBEET
OBEM LRGN, $XOHABTHREBCHCR
535 ADHBI&EE 2B E 5 days/week HiX s
ECHFTRAVE IR, LEHHEC X 5BFERHE
B D IRL B30TV &, X OB
FEEADLHE L EA I 7 days/week T 5HHL
WEHETEh, 4EEEREERESRL.

B EERAHE MTD) »2othdbbZ & ET 2.
59 bORBEL&EDS SR X - T MTD iz
HHDENMDZEIEZLR 50T, T FHTR
BRIy B o MTD »in s 0B S 5.
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MTD (3 {bp4p 8% 28 HdisEF & Lick &, (&
M0 DBNEET IR L EHE I h 5. FI
OECD ¥4 ¥74 vizLich-TiFd o L &L

MTD pi\gesE L1z b, MTD, 1/3 MTD, 1/10 MTD
O3HABYREL, flicRBFloar S Lt
FvrETh.

4. BEHEBRAE (conventional pathology test)

28Dk 515, CO: REEL.S » P #ERL,
H#hE, mEHOAMRES LU~/ v vERNIE
T5. %k, FREBBOHEEXIETS L LT,

CHhOOEBELIUTHY v HoARFENELT
5. Zoff, PERECMHEOREDITS.

5. $ASEHAER (enhanced pathology test)

ARMERE, ~E7mEVRSIVChbRE# TS
BEOREXTH. i, AMREB XU 200EO0H
IRe> & LoEHELHAR, BRIV TIHET 5.

HE, R, PR, BB, B, THY v~ 8Sik v
BEY vAfoEERNET5. BARRERE LD
i nEEORELE LTHET 5.

KERFEEEAIE (1 mmd 4 b o HFHARE), K
B, BB, Bff, V v-mi(TsH, BB BEky),
BHEHE, 88XV =] (jejunum 5L 0F ileum
hHo), B, BBPALOMBRKFERAR.

DEok#Ewine T, & LUTHELRLRDHEIEDWT
LRET 5.

KM, Kol MER XU voifio T, B fifas
IU=7r7 - CORRNYOS IUHE B
TOY VRO TH XV Bl R FUROHRE.

6. SRt E (immunofunctional test)

% 3 AT AR, X U5y T
DRRELE LTOBRRIZOWTRRTSS. Thbo
5binb, RRERE, MRRERRES L CHRENE
BiowTtoRBE R S hi.

R ERERR I e Y SHRMBREREE LT,
HRuGoESY ELISA ick v AET B8 L,
75— 7R (PFC) oRlEhkicoWwTREL
7c. ELISA B X 28R o WER, AEOAF
L EiERS B 0T PFC Jigd it s Ll
iz,

R A ERERABR TR~ A b =Y 2 VRIBY v
SNEBROFIRBR B I UCRE Y vARKIS (mixed lym-
phocyte reaction) MRt Shic. HFEOHHHEME
T EhTWwWaDT, thifFoo &L

B O BIE T 5 HARBEH BT 5k
YVHEOBBY AN FF 25 4% 5 —fils NK
AORD) OFEEXMELFE TS L &L S1Cr ©F

LA YAC-1 2820940 & LT, MMt o NK
MRz X % SICr oA+ RET 2.

Table 3 iTit = Ot ¥ 725 { DREBIERBRIEIT
SRTV2A, ZhLRGEORFARNFLLTERLT
»5.

& b Y [

DEA9885E 4 e v F vt X hic ICIP o
HTHRDOLALCHABTDHS. 22 TCEHRDLAER
B oun Tl oh a5, RN bobbh
TEENRLOLDS. EVRBHETEOASERD
MESRHELEERN T3 - L2aETch s, —F,
EUHEERLOH LS WRRIZ L 2R, B
BELFREETHD. H1BEOREHEROKRTLBN
1989 BN A FRETHHD T, = DHEKREETHY
EEEL ZORKCHBEZIh S LBbR 5.

Fbhr, ZOEBERFFRL, RETZHERR
YT 2z iis-ThDh, —HoFRERARK X
UREHEERR &£ LT PFC & NK Eito R4
5z kbleoTV 5.

¥, EELRNEOAGHARASTS X OB
BIXEVETHD B b by '

X R
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3) H.A.Anderson et al.: Science,199,1207(1978)
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Studies on Discrimination of Confiscated Cannabis Products by High

Performance Liquid Chromatography with Electrochemical Detector

Yuji NAKAHARA and Ken TANAKA*!

Discrimination of confiscated cannabis products was studied with a high performance liquid chra-
matography (HPLC) with electrochemical detector (ECD). Comparisons and chemotaxonomical diffe-
rentiation of 11 samples were done on the basis of HPLC-cannabinoid profiles. As a result, cannabis
products grown in three districts of Japan, Columbia, Philippine and Nepal were apparently discri-
minated from each other. The stability of cannabinoids in cannabis products at room temperature,
4C and ~20°C was also examined. After 16 months, it was found that 90% of original tetrahydro-
cannabinol (THC) still remained at —20°'C, 50% and 28% of original THC had decomposed at room
temperature and 4°C, respectively. Almost all of the decomposed THC had changed to cannabinol

by air oxidation.

(Received May 31, 1988)

i L ®» Kk

KRz, EROCELAZRTE DY, ELFH%S%OFP'C'
BRLELAENEL, 28ARHLBLEbhTVW5.
BAETLARFLAEMLTE D, thaEROKX
BRI B A TETWS, Fold, Br—t
DORRAPENTOIE — b ORI, FHUILKIKOHR
BIRBEE LT\ 5.

KRt (Cannabis sativa L.) 3, EREHCE W
THEHFLTE D, & BL, K, $Frekbh, KK
HBEORSTHBH VFEI A VOGHE, HRLM
BABELLREBZ ENGbhTWEL2, & b,
KEREL DRI SR RIBCRIFMES® 2 & »
Th, ROOBERLEFRMNRAEDIZLIEEER
w5, Al-Hakawati 57 13, 4o THC,CBN
FIU CBDoEHERRRRLY, F5v 7E, HEE
B ICHHERIZA T 53 BHBEERELTW5H, £0
SBERTCREGES BRI LRI 5 &
HEgETH 5.

KRR O Pz, TLC®, GC%»W, GC/MSW,
HPLC51® jo 1'% @ Fh GG I hTw52, &

* BT

B L TREEOS vFE) 4 FERELTWAR
BE V. FELRECEILERE (ECD) W
%5 HPLC iz X h 15 Lo vFE2 4 FEB X
VavrEs4 YEYRABCERT 5 EReHEYL
TWwb, ZoBkevt, KKoE, &BF, Bk
DILFERBN O I DEBT — 2 BB L HBE
LTHR LT ARKD DR E LB o THE
T5. ¥, BERBRY AHRLOERELD S HE
THET 5.

£ B GOk

1. RBRHHERE

KEBL T~y v o3, BRTHRREALLOO
M, TRETRTIOSR, EcEmrHB L o%A
(Y A
Ae¥Ee « dedElE KRR OLER

e « ALEEE KROHETE
dbiRaEpE ¢ JtdgEE KR OHETE

WAREE : B AREERRRDIES

HORUEE ¢ BN CHRIE Sh OV IcRRDZER
EBLELS : CBDA fAROIED

aw YE7E: ar v E7ERECRIERE
BALCdD
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ATTEN(2)=0

ANAL 2

74 VEVE: 749 VERKOLES THC, #v+v¢/,—~n1:CBN, #v+reot—n:
® EmAHAKOESRL CBD, » v+ ¥ 7m2viCBC, ¥F5eFrav
@O EMAEAEORER?2 +e.) v THCV, avreErr—nz) 250>
@ FA—AFEr~yvY —-7n:CBGM, L Zhbor v/ 4 FED i3,
AR, B, WIROREAELHWE. —WEBREREEYRYIARARRLEC Y ¥ —F ¢+

BuvwlkRkEESY (FrelfeisvreEs—n: SATVIZARENE WS IRic DRV

CsHuy 0 CsHyy
CBN
(CBNA)
OH ] OCH;
V4 ‘%ﬁ j: fCOOH) | (COOH)
\]
Wit CsHy, HO CsHiy
CBC CBGM
(CBCA) (CBGMA)

Fig.1. Structures of major cannabinoids in Cannabis sativa L.
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Fig. 2. Standard HPLC chromatograms of cannabinoids and cannabinoic acids
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Fig.1 g v €7 4 FOIELRT.

2. RE®

HHAVFEL 7 FD Img/ml 2 %) - VERLA
B35 Alc, AMBERELTCFTFYA-p-eFeF
YREERO. 13mg/ml 222/ —n:K(0O: 1)
BWRTED, 1~500 pg/ml OFEFEHO Btk e fFRL
i,

3. SiELAESRY

Rt L WELG L T RIDRT.

% Bt LCSA BEBtkrv= 1777

% 5 & : Waters NOVA pak C18,15cmx 3.9 mm
i.d.

Detector: Irica E-502 & badtiss, #REBE
+1.0V (vs. Ag/AgCl)

Mobile phase : CH;CN : methanol : 0. 02N H,SO,
(5:4:3), 1.8ml/min.

COEBTHELLEEBERBD I/ e~ /5 8%
Fig. 2 iTRn¥.

4. #HHH GRHEHRAE

KEEX#H10mg, ~y vy lmg & d, 10ml
OB EHABRTRAN, IS2&Lax/—n: K
90:D 1ml g, 2HHEAAVTy 7 A IRy
TIRE S L, 14MELLTED EBEK 5l
% HPLC AT 5.

5. SMRELERY

AL AAVRBELRA TR, OkiglE:®
arv yE7EERE 10 mg ThEZHRI0AKRYD, &5
SRERL, BEEFEELEBREERD .

6. ERDEM

NENOXBERBO» v+ ¥/ £ FEYOERER
exttAEER %Y R, i THC, THCA, CBN,
CBNA, CBD, CBDA, CBC, CBCA o 4 M
RUTHEL, XHBENTRS Y S & HRMNTE
ME 5 IR

7. RERBEOBVCLZIABRRSOERBEL

WAREXRORER ek, BiR, HEE {C),
HOE (—20C) D3 5G4TI6» ARFL, BEID6
»RiXl » AfE, TOBIL2 » AECRIOELLH

~ie.
R EEE

1. SHITRELBRY

ABREBT 22 BE LB RILEHEEL 2w v
E7EIDOWTHNC#EREY Table 1 Wit K4
X CV {H (38.79~16.5%) Tk EiEWHAEL
h3d, BRURIGLUTTH- 1.

2. NBHOXBAHOIERER

FEERAVCT N EHORKERR 2L R 2
Table 2 i1z, 3y HPLC 7 »= + 5 2% Fig.
3~5 iRt

Fig. 3 (2Ab¥mlEE DHEIE L METED 2 v = + 75 AT
H5. HEDITH THCA o GFENE V- OIHHE
Th 5.

Fig. 4 i AEO KK (THCA ) & THC %z
EREEE LI “LHbELA” (CBDA ) o7 wm
< P77 ATHD. HAER CBC BN,

Table 1. Reproducibility of HPLC-ECD analysis for
cannabinoids in plants

Rokkaido Columbia

Av % SD CV(Z)Y Av = SD CV(%)
THC 1.31 0.07 5.34 0.30 0.02 6.67
CBN 0.49 0.05 10.20 2.26 0.19 8.41
CB¢ 0.29 ©0.02 6.%90 0.23 0.02 8.70
CBD 0.12 0.01 8.33 0.19 0.02 10.53
THCA 0.68 0.05 7.35 0.55 0.05 9.09
CBNA 0.16 0.005 3.12 0.67 0.05 7.48
CBCA 0.19 0.01 5.26 0.09 0.007 7.78
CBDA 0.11 0.01 9.09 0.32 0.02 6.25
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Table 2. Cannabinoid contents (% dry weight) of eleven cannabis products

Sample THC THCA  CBN CBNA  CBD CBDA  CBC CBCA others

Hokkaido** 1.31 0.68 0.49 0.16 - 0.12 0.11 0.29 0.19

male f1*2 0.64 0.73 0.22 0.26 0.16 0.41 0.09 0.20

female f1*2 0.58 1.59 0.42 0.73 0.16 0.47 0.06 0.30
Tochigi*?! 0.85 0.39 0.65 -- .07 0.23 0.61 0.54 CBGM,CBGMA
Tokyo*?! 1.15 0.83 0.10 0.08 0.13 0.13 0.10 0.22
Tochigishiro*! t t t -- 0.13 0.04 t --
Columbia(old)** 0.30 0.55 2.62 0.67 0.19 0.31 0.23 0.09
Philippine*! 0.89 0.23 0.81 0.19 0.24 0.16 0.23 0.05
Unknown-1** 0.17 0.8 1.83 0.96 0.07 ©0.08 0.11 0.05
Unknown-2** 1.03  0.31 1.52 0.35 0.28 0.15 0.33 0.15
Nepal hash*? 8.17 0.95 0.59 0.12 2.78 0.77 0.51 0.34 THCV,CBDV

*1ileaves, *Z:flower, *®'hashish
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Male ,Flower
v Hokkaido
o]
2 Female Flower
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Fig.3. HPLC chromatograms of extracts from male and female flower of cannabis in hokkaido

CBGM st CBGMA &4 BB Th 55, S HTO8ERT, EAN THC 25 &t
“LBLELA” i1 THC b ThilbEATHIER Eiiie CBD 2% §ATWA.

FTERL, EESIZCBD B &%, i, 3. BAor-o0R#E
L E LA v € 4 FERIDIR. Fig.6 13B&D 3 » i CEB LI KKPOH v E

Fig.5 353 ~A—AED pyvyDIZu< b /AT /4 FERORBCI DHETHS. HAE MO
$5M7, THCV %X v CBDV hro7re @k ok~ CBC, CBCA 7%<, Xbic CBGM o
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Fig.4. HPLC chromatograms of extracts from tochigi cannabis leaves and tochigishiro leaves
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Fig.5. HPLC chromatograms of extract from nepal hashish
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Hokkaido THC Tochigi Tokyo
CBCA THCA
cBe . cBN , . g
R
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male flower female flower
Fig.6. Diagrams based on HPLC cannabinoids profiles of cannabis grown in japan
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Fig.7. Diagrams based on HPLC profiles of foreign cannabis
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Table 3 {3, =i, 4C, —20C THRFL Ko
THC 4HEBOF{EWHOREY 100% & LTRLE

PDThHBD. —20C ORFEOHE, 16 »AETLH
#io THC @90 %L LN - TW52H, 4C T,
5 5 ARAETDO THC 0% T LY, 16 A
BT DT72% L it o,

BERE T, BEBRLFLL, 3 » BTl
DWN% % TFE D, 16 BETIIEo THC £D50%
it ot

Table 4 jx, CBN oZ{bail~i=4 o, CBN 1t
R L trmmlL T, 16 BRERIZLIMHE
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[Room Temperature) THC g 838A
: 4 CBNA
5 CBGM
6 THCA
7 CBCA
THC 8 CBGA

6 month
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U
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Fig.8. Change of cannabinoid contents on room temperature storage

Table 3. Time course of THC-content in Table 4. Time course of CBN content in
various storage conditions (orig- various storage conditions (orig-
inal CBN=100%) inal CBN=100%)

Mo, room temp 1°C -20°¢C Mo. room temp 4°C -20°¢C
0 100 100 100 0 100 100 100
1 98 99.4 100 1 102 100 100
2 98 97.5 100 2 104 102 100
3 92 85 99.5 3 108 105 100
4 87 93 99 4 112 107 101
5 82 91 98 5 116 108 102
6 17 88 97 6 120 111 103
8 69 82 96.5 8 128 1186 103

10 62 78 94 1o 134 120 105

12 57 75 92 12 139 123 107

14 53 73 91 14 141 1214 108

16 50 72 91 16 143 125 1089

D 140% Pkt v, THC o & £#E—hoBFR

%R L. THC 228&M by 23T CBN gLt ] A

rripdcrabhTsh’®, THC L CBN o}t 1. - 158 LD KBRS & Bl cRE LR AR C

BEABEAB OB OMMAHETADOBRER  —BESHT5 LRI ko

5L0EEXB, 2. ESoXKRAROFIOKSE, Etiekb,
By ORECHABRICGEVWEED bh, ThthiEbls
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Microbial Contamination of Traditional Herbal Drugs in Indonesia

Masakatsu ICHINOE, Hirotaka KONUMA, Amalia KARTASTISNA¥*
and Motoyoshi SATAKE

Crude herbal drugs, as medicinal plant materials, are the subject to microbial spoilage under im-
proper handling, processing or preservation. Microbiological investigation of traditional crude herbal
drugs from Indonesia resulted in the isolation of pathogenic or toxigenic organisms including Ba-
cillus cereus, Escherichia coli, Clostridium perfringens and Aspergillus flavus.

For bacterial isolation, sporeformers were predominated, while coliforms and clostridia were de-
tected on half of the 24 samples examined. The most common funig isolated were Aspergillus glaucus
group. The occurrence of A. flavus was confirmed in 10 samples. Clove and cinnamon were the only
crude herbal drugs found to be free of fungal contamination.

(Received May 31, 1988)

EFIEELCT o7 HEERSWTERYTHVD
hTERERERTH Y, ThEhOXLEI KT
AEELEFETHD. L Licdb, £ENTE, In
TEOE, FrHHHEBROEXMERNTHIHLD
EAEOHEREYOHREZTTWB L &5,
AL TR BGE CHAEVEREAEH Ko T3
T ERBEHRVERTH DY,

HIRFHRE YL IS CV 21X Escherichia coli,
Coliform, Bacillus cereus, Clostridium perfringens,
Salmonella 7t XTI E Is B 3% 3P, By,

* National Quality Control Laboratory of Drug
and Food, Jakarta, Indonesia

TEH D EYTIXHETH D Aspergillus flavus i
135777 %y vEROTEENBEIH, BAL
X, FERRECEAIhTWSY,

AV FFA Y7 CREREELFERDIY v &Y
(Jamu) AAEEFER E LTEBEALEWBS WL RHE
cHglEh, AREERE LEIRERTHREIR T
5izd, BEMEYE, 2 2B ECPEIh, KL
UFLTNED"

HELIERBEBHARER DA v ¥ v 7 HFEOE
RAREER 7 vv -7 0—BELT, REY+»
A2 HOEZERAERBETEART~ENREAR L
LI h, s -AYHLERABRRTcREOWEAYR
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FSHARTER. 20/, 41 Y FA U 7TRBOHET
R L ERERRIE, GRERROMETE DI
PR R ER T2 H L BIMBAORFRE XY HNEL
T, #£3 (Jamu simplesia) DEHEMBI LT
fe.
HEEs O e

WERHE

SR E Ll BIR986E 2 AR » DR T — 1,
ANT I, vellogBOLEREL Y, EHELOB
HWREOBCHALLLDTHS. $EEXThLDS
B, FHARO BN, HHEOHRAMRMIE LT
HREOHA L Y ~OREHFEDOR DR ELEEL
TRIR U245 0 EFAR L e, Table 1 fitih
LicERORKES, HWE, 1 v PR y7IKBiT5
B, EASME AL

BEDHORE & SRREE

() FABEROAH : L EMUAERRRH0g
Eb, rIhBFE (ARBEER, R-8) D

Blizzy 72y 2 -ARTRHRMALLIE, 10g%
FEE U OB AR % 70120. 05% 78K K 90 ml %
Mz, Ar~yvd—LBTHBILHBERE LI

(2) —RRAEEBINE : R 1 ml @108 B PEA
L CEENE RIS (R FHER) BV, BRFL, 35C,
48NSR, R A TIE L

Q) ABEMENE :FR 1ml 2FVv%va—-v
— b FERE (RPHLEZEE) 2RV, BR#, 35C, 24
R R O R G2 RIE L.

(4) KBBEKNE : K% 1 ml, 0.1 ml], 0.0l ml %
£ FHRB M Lwws5Ako BGLB g (L)
10 ml i AL, 35C, 48EERRE#1L, MPN ¥:CH
Bt L. Btk YAELEORDLhLLOR
DWTiEED 1 ml % EC 3 (k) 9ml
BL, 44.5C, 48RERIESER LA BB AREED
Zobhlbor2OWTOLR EMB 2K (L)
SEHCE L, 35°C, 24ReRisEes, MBI EED
2HFHEL EREL, HEEX (HAHEK) HEmsst
G, Rk E L. BERR77 2R BEIT

Table 1. List of samples of Indonesian crude herbal drugs

No. Plant name Indonesian drug name Organ used

S-1 Curcuma zxanthorhiza Roxb. Temu lawak rhizome

S-2 Curcuma domestica Vahl. Kunyit rhizome

S-3 Zingiber aromaticum Vahl. Lampuyang rhizome

S-4 Andrographis paniculata Ness Sambiloto leaf & stem

S-5 Amomum compactum Sol. ex Mat. Kapol fruit

S-6 Caesalpinia sappan L. Secang wood

S-7 Orthosiphon aristatus (Bl.) Mig. Kumis kucing leaf

S-8 Strychnos liqustrina Zipp Bidara laut wood

S-9 Alyzxia reinwardti Bl Pula-sali bark

S-10 Cinnamomum sintok Bl Kayu sintok bark

S-11 Paramellia leavigata Jun. Kayu rapet bark

S-12 Curcuma aeruginosa Roxb. Rimpang temu hitam rhizome

S-13 Kaempheria angustifolia Ros. Kunci pepet rhizome

S-14 Blumea balsamiferae DC. Sumbung leaf

S$-15 Plantago major L. Sang kobak leaf & stem

S-16 Gautheria fragrantissima L. Gondapura leaf

$-17 Foeniculum vulgare L. Buah adas fruit

S-18 Coriandrum sativum L. Tumber fruit

S-19 Abelmoschus moscathus Med. Ganda pura seed

S-20 Myristica fragrans Houtt. Kembang pala aril

S-21 Carthamus tinctorius L. Kembang herah flower

$-22 Woodfordia fructicosa (L.) Kur Kembang sedawaya flower & leaf

S-23 Syzygium aromaticum (L.) M. et P. Cengkeh flower
(Eugenia caryophylata)

S-24 Nyctanthes arbor-tristis L. Sringading flower
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IMVIiC v A5 aick b KBt Escherichia coli LR
E L.

(5) Bacillus BoORIE : F# 1 ml 25 10 5B
PEERL, Thrho 0.1 ml #iEMBEREHERC
BHELT, 35C, 24RsgRLL. SRRBBIED
SERISHI BT LR LA, B, KEINEER
B ERN DN T AR ol Lichis TH
FELl. ThrhoRENEELHE, HRERMNE
e, BIERE LI, ARLY oF il
LTCREXT - 1.

6) v=nvFHORNE  FK 1 ml A0S
BEERL, ThZLhofFRE 0.1 ml 2Hi4EHWERS
HoIEMm CW =X (BANE TR BHL,
35C, 24BSRBRGIER LY. BRRKICEEOXAES
PRE, E L GAM EHBhseRis (BAHE
OERBEE, FEKE L. BEE 2 KkomEN
CW HXEREHCER L, FRF L ORESEHT
T 35C, 24 BeMIEEEE, MRMFRCOZRBEFLLL

BRI R R HREF LY o Licdis Ty =
N 2B Clostridium perfringens LRELIC.

(7) HEHORERE : FR~10-* FHK 0.5 ml ¥
DE2MDY v A4 %« TV R (RH{LE)
CHEREREAR 7r 5 A7 2 =2 -1 100mg/]
T PRSI L. 25°C CHEEEL, 3~ 7
AEEE L OGS LB U EREE LY RIE TS &
LUy H 4% 7Py BEERFESICOREL T
BfFRE Lc. BFEGRRthChoRERiEstE
TOHEDOURS L OCBRBE T OHEBLEE L TRE
L7z Aspergillus J& O R EWC2WTILE, 75 79
ZHEPL L T,

] S

Q) A v Fxv7EEEOMEAR

—RA0E Iz Table 2 iR TX 5 BB RER
Bkt et eh o, TERIME R
Bacillus v B3 5 3BERHOFRERETHD, A

Table 2. Bacterial contamination of Indonesian crude herbal drugs

Sample

Bacterial counts per gram

*
code no. SPC Coliform Bacillus Clostridium
S-1 1.0x10? <10 1.0x10? <10
S-2 4.8x108 <10 4.8%x108 6.8x 102
S-3 3.4x10° 2.0x10? 3.4x108 6.8x10%
S-4 2.0x10* <10 2.0%x10* <10
S-5 1.6x107 <10 1.6x107 4.0x10%
S-6 6.1x10* <10 6.1x10% 6.8x10?
S-7 6.4x10% <10 6.4x10° <10
S-8 4.9%10% <10 4.9x10¢ 6.1x10%
S-9 5.8x10% <10 5.8x10% <10
S-10 3.4x10* <10 3.4x10% <10
S-11 1.3x10% 2.0x 102 1.3x 104 2.0x10?
S-12 1. 0% 108 <10 1.0x10° 1.8x10%
S-13 6.4x10* <10 6.4x10% <10
S-14 2.4%x10% 2.1x10% 2.4x10% <10
S-15 1.8x10° 2.1x10° 1.8%10° <10
S-16 8.7x 103 9.2x10% 6.9x10% 7.8x10?
S-17 1.2>10* 2.0x10? 1.2x104 7.8x10?
S-18 2.8x 105 2.1x10% 2.8x10% 2.8x10%
S-19 6.6x 104 2.1x10% 6.4x10% 2.8x104
S-20 4.0x10% 1.8x10% 4.0x10% <10
S-21 7.6x10* 2.0x10? 7.6%x10% <10
S-22 2.4x10* 1.8x10% 2.4%x10% <10
S-23 8.0x10? <10 8.0x10% <10
S-24 5.3x104 2.0%10? 5.3x104 1.8>10%

* SPC: Standard plate counts
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BROXBI L didle. AERLEROHRAMT & HIE RO KTy 2 did it Bacillus &>\ T it B.
DEHTCHDE, BERIUCBEDHFOLKERCIL  pumilis, B.megaterium, B.subtilis D 3FEH»EER
1.0x 10°~4.8x 10° (£ 1.9x105) cfu(colony for- HETH-Th, TRENIVK, 174, 10A80FKI
ming unit)/g ¢, KT LOEEHETIE5.8%x103 DLRIEER TS, Beereus 235 0 A X 5
~4.9%x10* (Ey 3.3x109 cfu/g, £2E R I VESR  h, Plantago major 02K 104/g, Caesalpinia
B 3K C 6.4x103~2.4x10° (B 9.1x10% ciu/g, sappan DARBIF X T2 ) 7 v F—DEFic 103/g &
BRI UBEHET 4.0x10°~1.6x107 (F# 3.3 W LT3, Bacillus B ¢34 o BTz
x109) cfu/g, TEMAEETIE 8.0x10°~7.6x10* (F  BALRTW L
3 3.9x104 cfu/g L7 b, AR INCIHBEETI X (2) 4 v P2y 7EAEOHERR
UHTEEORR &, BT R X URELHRORCH Az Table 3 i3 &<, i 24 SR
BB R B o FhRo2amhbRlERB Lich, rMeo—Ffo
KBWEBRHERORHCBECcH v, BIBEB W - Cinnamomum sintok(S5-10) B X U'Fa v v D Sy-
1.8x102~2.1x10% cfu/g Th o713, AMLIICIT  zygium aromaticum(S-23) b XHE BB Ehic
LHR X UERRROEERN LETH X ORETh ote, AR STHD ERER L TR TS0
KDL CBEERRRE L bRl X 10~4.3%10% (F# 2.8x102) cfu/g, AK#MB L
Clostridium JBE & EHOFRN GRH Lc i3 BB MND 1.4x10° (GE# 4.3%x10%) cfu/g,
RERLT LI ABEBBER L3-S Lo, 2R L UL T 4.0~10°~2.9x10° (B 7.2x
Atz ilcize®, £, ESERORNCizBER 109 ofu/g, BT IVRERT 3.4x10°~2.9%10°
pten ot (T35 8.0x10%) cfu/g, EMTIIRKEEHD 4.6%x103
BRHEEORVWORIUHEROCMBEL 58 (Fi 1.3x10% cfu/g &b, £2EBIVHR &
BoBLRREEoWT Fig.l WRLL ABEFE TFTRIUCEEZcEVREERXALRL.
HABD L, ABHE KBRS0k Gautheria EEMBEIT Aspergillus ThYy, FOMDERE
fragrantissima(S-16) DHEL & Foeniculum vulgare  EOWIRIL Penicillium OIxh>, Mucor, Rhizo-
(B-17) v 4% a vOBBFO245T, MBEWRTh  pus, Syncephalastrum 10 E O ¥ HERTH - 1.

3 103/g vRACH o7 Aspergillus JRicoWC 3 ERBMENCK S LT
Clostridium ClIEPHEE &5 C. perfrin-  Table 4 3 18 Table 5 &% Lt
gens IZEM ORI ATED, By 7vy— ERENC T, Aspergillus BT IFREEH DO
(Coriandrum sativum) D%F, Abelmoschus mos- A. glaucus group(Eurotium spp.) B bIES AL,
cathus DEFIZ 104/g v_A TR S h. 24516 X Y o BESh, FFRRCEVWTESEE K
Logio numbers per gram
12 3 4 5 6 7 8
Total bacteria * ** ST S v e
Bacillus brevis ° °°
B. cereus ** *
B. cereus var. mycoides ¢
B. circulans ° .
B. coagulans ° .
B. firmus * ¢
B. licheniformis *
B. megaterium . 3 SO A
B. pumilis * . ......o.o:o . e .
B. sphaericus * ¢ * *
B. subtilis ¢ * .
Bacillus spp. bl ¢
Clostridium perfringens ik 3
Escherichia coli had
Coliforms ,.r S

Fig.1. Bacterial flora of 24 samples of indonesian crude herbal drugs
black dot: positive sample(®: Numbers of Bacteria)
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Table 3. Fungal contamination of Indonesian crude herbal drugs

Sample : Total Fungal counts per gram

code no. counts Aspergillus  Penicillium - Mucorales Yeasts
S-1 39x10 4%x10 35x10
S-2 22x10 11x10 2x10 3x10

S-3 43x10 10x10 32x10
S-4 55x10° 49x10?

S-5 29x10% 19x10* 10x10*

S-6 48x10 37x10 4%x10 2x10 2x10
S-7 21x10® 18x10% 2x10%

S-8 141x10 79%x10 20x 10

S-9 3x10 1x10

S-10 ND*

S-11 26x10 16x10 5x10 2x10

§-12 27x10 27 %10

S-13 8x10 4x10 3x10

S-14 40%10? 17 x 10? 23x 102

S-15 38x10? 32x10% 5x10° 1x10°

S-16 29 x 10* 25x10* 4x10*

S$-17 34x10 30x10

S-18 53 x 10? 37x10? 1x10% 15x10?

S-19 84x10° 83x10° 1x10%

S-20 19x10% 13x10% 5x10% 1x10°

S-21 22x10 18x10

S-22 46 x 10° 44x10%

S$-23 ND*

S-24 21x10 9x10 3x10 1x10

ND*: not detected

Table 4. Occurrence of Aspergillus species in Indonesian crude herbal drugs (I)

Fungd Rhizomes and roots Wood and barks Flower
el S-1 S-2 S-3 S$-12 S-13 S-6 S-8 S-9 S-10 S-11 S-21 S-22 S-23 S-24

A. flavus 80 10 10 30
A. fumigatus 10
A glaucus G. 20 S50 70 120 20 240 390 70 20 4x10? 50
A. nidulans 20 20 20 10
A. niger 20 10 30 70 80 50 110
A. restrictus 30 250 39 x10?
A. tamarii 10 2 10 20 ' 30
A. terreus 40
A. versicolor 60 20 10 20 1x10?

S TWBHANY HBDbh. RULIFRAEREE  sebi 13 Strychnos liqustrina (S-8) DL b 4x

N5 A.restrictus 135 KO RECHR bR, 553K 10%fu/g PEIATWERTERh o KW TK
CRELHEEALIRZIOTHoN. bR, Lk A LoDt A niger ClBROREI LS R,
oMo L & L RITEREEEPTh D Wallemia  S-5, S-15, S-20, S-21 /¢ X CHL L.
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Table 5. Occurrence of Aspergillus species in Indonesian crude herbal drugs (II)
Herbs and leaves Seeds and fruits
Fungi
S-4 S-7 S-14 S-15 S-16 S-5 S$-17 S-18 S-19 S-20
A, flavus 8x 102 2x10? 5x10° 3x104 7x10? 66% 10°
A. glaucus G. 22x10* 15x10% 4x10* 170 2x10%
A. nidulans 2x10° 28 x10%
A. niger 11x10% 4x10% 20x10° 12x10 50 6x10% 13x10%
A. restrictus 3x10? 21x10*
A. tamarii 2x10% 6x102 4x10° 2x10* 11x103
A. terreus 6x10?
A. versicolor 5x10% 2x10* 80
A. ochraceus 1x10%

A. flavus I24RPL0HEORKI LRI S h o 5,
229 v 2 vo—f Curcuma aeruginosa (S-12) o
1B % %8, Andrographis paniculata (S-4), Blumea
balsamifera(S-14), Plantago major(S-15) 7 &'o
LI, BXV Amomum compactum(S-5), Cori-
andrum sativum (S-18) Abelmoschus moscathus
(S-19) s o ERE RS, Hiww Abelmoschus

.moscathus CRREBLSETH- .

A. flavus LE&EE D A.tamarii 1310 KORR &
i hich, A flavas & R CHEESh B0
%<, BEBEERDC Eiiah ok,

% 7z

AV VRV T7OERRES » 2 EEEERREL,
HEE A ~10EHOEE YRS UTHE, A, &R
LTw5. BFlaRBEEIeLy, ARy
* AT FY v b UTHAZASY., Wih i HED
MITEMEL, EHARoMAEYEI HEN RS
EFCHEYRIETWRENEGVEE L DR S.

Lichis TEAREOBEYENHHETHOE» L
BAERBEATH»EEHEYO T2 EROFEEHLE W
z25.

SEREFEHOREN LI TWHEER D
&, PO FiRZEE (chizome), 7 (root), Kif
(wood), #igr (bark), 4% (herb), #EX (leaf), &
F (seed), BE (fruit) X UIEE (Hower) X4y
LT, thZthoME, EEoBEMHEAZ L.
VR DEEARIP IO THEENLTERVA, £
B, i, & Tk E coli, B.cereus, C. per-
Seringens S X BABEHAKRIAS b, HEBWT
LRI hboASM oA A flavas 2% 8K
HEhsfEnEdbhi.

W EAEDOES OB OETHERE M Baci-

Uus BTh - CIMERE LD, K2HT5
B. pumilis, B.megaterium, B.subtilis 7t ¥ Di3h,
B.cereus 73 103~104/g L £ BIZBREBEh 55005
ol EIBEBTREZECHB. =D Bacillus |7
oW THFRR, £ edhrbTREIhsz L
HLOWMREDIHIHTH LA TH D, HETH
Baxter and Holzapfel™® 2k 587 7Y #COFFE
HoORFRIDE=CaF A, adT7VvE—, -1
AL R I EC B.cereus 5% 103~105/g o L=
WTERD T B3, B.licheniformis, B.firmus s
ExBRMLTwA., Pafume® 2 W 7S 7ED
EI, BFERLEDOMETS B.cereus B pEToMk
ROREHORK ALK, fcBavay, 73V
HFheLT 1.0x10%g KETHLORDD LHEL
TWBDTC, FEIARCKT 2HEBEAPHHEER
ELTHENRETRETHSD.

e, WHhWAHABER L L ToOXBEN4ME
DOFERBOLEEL 26RIEh, 5 b 2 Kk 103/
g D VAT E.coli ZEH L7z & Krishnaswa-
my 59, Pafume® o iffiT5CL<, H2MHOE
FHL £l T, ABERIATEOMEYHTS
LLDORMEZIRHTELOTHoTe. Lo LinnibH
EHEFROTEN DB B E. coli, Salmonella 0¥l
IEEFNRERIAEVLDEELDR S,

R ahHEO—&ECh D C. perfringens 1o
WTHSEOMERM L VDAL TRIELTE Y,
2 RORKT 105/g vRADFE P KR &L Pa-
fume® O E—KLCHH, EATREERTH
5.

HE W TR o0& ool icd
DTHo feD T, FHEHEE O Aspergilus glaucus
group (Eurotium spp.), A.restrictus DE/cBE
Tholedh, 777 bV vAEENIBREIRD A
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Savus DEEL, MR HASMLETIESLY
8x102~7x10¢ cfu/g B Eh TV 5. DT &izd
VIRV TETEROF Y 2 7 (Myristica fragrans)
C7 75 by vHERRHBETHREYS, AEE
OHENERT 75 + & v VEROHFENT N L 21O
EBTHEDBEKRDOT 75 Vv Vv OEEDOEEY
RETHLERLTETHLOTHS.

-7, LRETHEADDVEAERE LTHVDS
hTWAEEOHEEFTRAR L~ 2+ VY VEER
OBFEXIT - LHETLIUE S i3 A flavus D158
AR IO 4IkP 4EkicT 7 v v v ORE

HDTW 5.

SEHOBERAHO I LT, ¥ 1 eDo—HTH5D
Cinnamomum sintok, F a v ¥ Syzygium aroma-
ticum X WHEIRE S hicholcz &, Thbdo
4¥ w4 ¥h 5 cinnamic aldehyde, eugenol 72 &
MERERS OBE L HE IR,

L L, ERS2EET5BERTLVEYRS S
BN, ERAYRI-TAT Vbbb, KEl
ALRIERD Y, ¥4 elo Tk B.cereus OFET
YHAohic bW EECLHD. SEOKRTHE
WXty Bacillus % 2D Shte.

5 B
4V PRy 7THEBTHBAL TV SEREEOMEY
B oWTHELLEZ A, ME T3 1.0x102~

1.6x107 cfu/g OERC Bacillus B L, HE
Gt 3.0x10~2.9x105cfu/g OEE T Aspergillus

Bo@s Lk £RORAETHEEMBEL L aBEy L

LT Bacillus cereus, Escherichia coli, Clostridium

perfringens {3 X U0 Aspergillus flavus D3pFbh
5.

X MR

D AW $ES : #ERR, 96, 1 (1978)

2) R.M. Julseth, R. H. Deibel: J. Milk Food Te-
chnol., 37,414 (1974)

3) J. Pafume: J. Food Prot.,49,958(1986)

O FEINB—6: <4 atrxvv, 3/4, 35 (1976)

5) ¥mMbH : BEMFR, 18, 768 (1987)

6) KFEMR : = XXV AF 4+ 7, 16, 171 (1970)

7) fEBE, PART KK BEHFER 34, 69
(1983)

8) EHH, HWHT=: BERHEEHOKRAES,
p. 224 (1974) BEHHEL

9) K.B. Raper, D.I Fennell: The genus Asper-
gillus, p. 686(1965), Williams & Wilkins, Bal-
timore

10) E.M. Powers et al.: J. Milk Food Technol.,
39, 668(1976)

11) M. Sennappa, A.G. Kempton: J. Appl. Bacte-
riol., 50, 225(1981)

12) PABTRKIE S, MED4ES, 33, 155 (1982)

13) R. Baxter, W.H. Holzapfel: J. Food Sci., 47,
570(1982)

14) M. A. Krishnaswamy et al.: J. Food Sci. Te-
chnol., 8(4), 191(1971)

15) HISRETH « gk, 28, 395 (1987)

16) WiH{%— : B4, 2 (3), 9 (1986)

17) 1eepk s : 3835, 100, 61 (1980)

18) MILFE—H : AEH, 23, 435 (1982)

19) L.B. Bullerman et al.: J.Food Sci., 42, 1107
1977)

20) G.G. Llewellyn et al.: J. Assoc. Off. Anal.
Chem., 64, 955(1981)
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Aflatoxin Production of Aspergillus flavus Isolated from
Indonesian Crude Herbal Drugs

Masakatsu ICHINOE, Amalia KARTASTISNA*!, Kazuto HIRAI*Z,
Reiko TESHIMA and Hideharu IKEBUCHI

Aflatoxin production of isolates of Aspergillus flavus from Indonesian crude herbal drugs in yeast
extract-sucrose medium was analyzed by a convenient thin-layer chromatographic screening method,
and the results were confirmed by aflatoxin B; enzyme-immuno assay.

The productivity of aflatoxins was detected in 24 out of tested 50 strains of A. flavus. Most of the
aflatoxin producing strains were isolated from herb (leaf and stem)-type and seed-type crude drugs. .

(Received May 31, 1988)

Aspergillus flavus DEHRMEYD 775 v v

VEREREMOEIE, BE BEHREORED
TR BRE Db L TOARREAMETHS. B
CEERREREARY, BEFCET ST L8
DT, 777 by VOHRFREZTRT.

EIFE, BEAYIEEH LB TH 0N
LI VO TRBRT7 75 b+ v vHERIEESH
LZHTHD.

FBELIIEERS VPRV TESARLOIBEDE
BBt 2 fr\~, Escherichia coli, Bacillus cereus,
Clostridium perfringens ¢ ¥ Ofh i IR O
b, A flavus % £, R, ERILENLEHSE
L. ZZCHIICH[EHE, 1 v FF o 7EER
OEEMENRETEO» OB ER #1385 BT,
A. flavus DEERCBTI L 775 b vEEREYA
2V ==V ITHIBbREB IR~ I 7 4 X
B IcEhARE L ERARYNRERE (EIA) %
BuwBgELoTRET 5.

Kb R X OERTTE

G  BIEY CA VPR U TEERL VERS
B THBE Lic A flaves Bitkiena T, HEWEL
TR 2 PR e B L T s EE MR
TR LY A flavus oW CP+F4 T« 7Pk

*1 National Quality Control Laboratory of Drug
and Food, Jakarta, Indonesia

* BARERAY

EREMOLEIEE & LRERSoMEk L, Rk
ELTT 2V HENIEEEL DL o A flavus
WA O & L. ,

TI7FbFEEEOMPRREY « MlgHELE
HiEkE 2 % B & = + = (Difco), 15% v a i X
biz% YES 7w 2 (Yeast Extract-Sucrose broth)
10 ml Fok ST LCHERE LcBRARTCEE
LT, MEORET25C, 1HAEEE LA BERT
#, RBREC LR 121C, I5HHEERELE, »
BLTHERAREBL. AREBRTIIEESK 5ml
ED, ERDO7raiL AR MLT, 0DEIERE S
ML ThE 7 rer A ABETL, PEDEK
B b VY AR THRAKLARE, BETCHEERE
LTH7 rrir apilifs s L. @i 8sr~1t 2
77 4 (TLC) wiFkl =7 v=a—5» ¥ TLC 7
v— 1t (E.Merck, Art.5721) & F\», {tRISHAH
10l HEET 4+ ARBEECARy PLT, HEH7
73 b % v VEREEK (Sigma Chem., A-1022) L X3z
BEBHDOs7en kL A-7 b V-n~FH v (85:
15:20) CREALNHE, BIMATT (365nm) %
LT7 73 t*> v By, By, Gi, G2 OAEERERNT
BE L.

BRREE BIA) (CLB3T777FF2 0%k
ETA titration curve 35 X ¢ Indirect competitive
curve ¥BLDOEFBRIFILTO LB D THS.
1.25~10pg/ml 7 7 5 v v v-FF v a-tn
I vk a—5 4 v 7B (NaCOs, 1.5g; NaHCO;,
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INDIRECT COMPETITIVE EIA

Coated 50 pl AFB]-ox1me OVA(2.5ug/m1 in coating buffer)

Incubated at 4°C over night
wash 4 times with PBS-Tween

Blocked 200 ul1 0.1% OVA in 10mM PBS

Incubated at room temp.

wash 4 times with 10mM PBS-Tween

Added 50 p1 diluted AFB (0.1 pg-10ng/m1) in 10%EtOH-10mM PBS

Added 50 u1 anti-AFB, monoc1ona1 antibody diluted 1 : 104
Incubated at 4°C over night
wash 4 times with PBS-Tween
Added 50 p1 of @-Gal-RaMIG (1073
for 1 hr.
wash 8 times with PBS-Tween

Incubated at room temp.

in PBS

dilution)

Added 100 u1 substrate solution (4-MUG)

Read by Fluoroskan

Incubated at 37°C for 1.5 hr.

Fig.1. Procedure of indirect competitive enzyme-immuno assay for aflatoxin B,

2.93g; NaNO;, 0.2g/D) BB LICLDEIY = L
EIA 7 v—} (Coster, #3590) = 4r#EL, 4C T
—%, DHVIIERT2GHESE LR U vREE
¥-Tween {E¥ (PBS-tween) T4 EE&ELE. &7
=2 WE0.1% 40 3 v PBS BE¥ 200 pl % 40 %
T, BRTOHE 7= v 7 L, PBS-tween ‘¢4 EE
Ll K7 75 + % v Bi(Makor Chem.) ¥
HAVIIAKAEK 50pl EHT 7YV B 2
7 v —Fadith GURERIRFIEET LT L8R
g, BEFTREL OWHED) 20.1% 41§ v-
PBS ¢ 10~ HERLABHK S0pl 2%, 4C T1
BRIELI=D D, 4[E PBS-tween T L1
—%¥Hithk L LT B-Gal-Ra MIG(B-Galacto-
sidase linked F (ab’); fragment Anti mouse IgG,
Amersham, $N, A.8310) @ 10-% F# &% 50 gl
DSART, SRT1EBRIEL 2%, PBS-tween T
A@EPE LUk, HEB®KELT0.1mM4-MUG(0.1
mM 4-methyl-umbelliferyl-8-D-galactoside, Sigma
Chem., $12F-5022)-0.1 M PB-Mg** % 100 gl % jn
%, 37C TN, 1 v a—=va VLI K
I 1M NaCOs 25 41 % 2 THERKEL
to. BB X 50z Fluoroskan (Titertek) 1T
I vfT ot
T77 I EERBOER : ARFDOT75 ¢
FVVERCAVIREEERGIGELLTT 77
b ¥ v B &5 (Makor chem.) #H\v, 775 b
*vv B £E17T0.1pg/ml~10ng/ml ¥ C¢D10%

=% ) —A-PBS X DBRMEERELIERL, F-0
Iv-775 bFv-B; conjugate a2 — bR XL
T 1.25, 2.5, 5, 10,20 pl/ml = & FhFhiz
L. JEEEREEE LT Fig.l iRl ok
#IFER S LT, conjugate OF% 2.5pl/ml &L
tk%o777b#/yBlo&Eﬁkoawﬁﬁ%
% 10 pg/ml~10ng/ml &5l

FleA AN v-775 % v v B; conjugate &
W o BSA-7 7 5 b+ % ¥ v B conjugate (Sigma
chem.) #FA LI 0B ER L Fig.2 wiT&
¥ bC, BSA-7 75 | % v By conjugate DA
b, By kL CoBFEHRBBDLhIcDT, 2
N 3 v conjugate FRIBERT v 21 HHEE L TOF]
X Ih3A, bRy IEETS.

100 OV-Afla

BSA-Afla

50L

Inhibition (%)

T t 1 1 1
0 0.1 1 10 100 pg 10 ng/ml

Aflatoxin B,

Fig.2. Indirect competitive EIA inhibition curve
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A. flavus © YES #5370 TLC wxr 5775 ¢
¥ v VOERBSRREY Table 1 iRl

PR U505 b TT7 7 v v B, B %
HEET5 L0138, Bl 0ADEEKRTE, B, B,
Gy, G 2EETAL0 4 B0/ UK EHLEROHE

RS

Wk TH o1

Table 1. Aflatoxin-producing ability of Aspergillus flavus

isolated from crude herbal drugs in Indonesia

No.

of No. of

 hamined organ) oamined  strins (A5

S-1 Curcuma xanthorhiza (R) 4* 1 By, B;

S~2 Curcuma domestica (R) 2% 1 By, B.

S-3 Zingiber aromatica (R) 2% 0

S-4 Andrographis paniculata (H) 7 3 By, Bz, G1, G2
1 B,, B:
1 B,

S-5 Amomum compactum (FR) 4 0

S-6 Caesalpinia sappan (W) 2 1 B, B;

S-8  Strychnos liqustrina (W) 2 1 B,

S~12 Curcuma aeruginosa (R) 6 0

S-14 Blumea balsamiferae (L) 2 1 By, B2, G1, G2
1 B1, Bz

S-15 Plantago major (H) 3 1 By, B

S-18 Coriandrum sativum (FR) 5 5 B

S-19 Abelmoschus moscathus (S) 8 5 B, B:

S-21 Carthamus tinctorius (FL) 3 2 By, B2

In parenthesis: R, Rhizome; H, Herb; FR,Fruit; W, Wood; L,Leaf; S, Seed;
FL, Flower
* The strains were isolated by direct plating method.

Table 2. Preliminary examination on aflatoxin production of isolates of
Aspergillus flavus from crude herbal drugs and imported peanuts,
detected by TLC and competitive indirect EIA methods

TLC assay, AFs

EIA assay, AF-B; (¢g/ml)

Strain
no. B, B2 Gy G; Chloroform ext. Culture filtrate

*1 §-1-1 - - - - 0. 024 0.028
S-1-2 +H + - - 60 50
S-4-1 + + ++ - 153 175
S$-4-3 +H - - - 19.6 17.7
S-4-4 + + bl - 260 360
S-8-1 + - - - 57 14.2
S-8-2 - - - - 0.031 0.038

Control

*2 p-5830-1 H + - - 275 820
P-5830-2 + - - - 14 12
P-6019-1 +H + ++ - 40 94
P-6126-1 + - - - 24 40
P-6126-3 + - + - 5.8 4.2
P-6126-8 - - - - 0. 002 0.013

*1 S: Isolates from crude herbal drugs

* P;

Isolates from imported peanuts



28 oA RBR RS

% 106 5 (1988)

AR BERL 9 L EKTR7 75 b
¥ VEERNPRL, 28, BRI CEERECE
HHELBE L BDORBEARD - . FRIZET B
EMRERT BT A flavus OESEER Y bt An-
drographis paniculata, Plantago major, Corian-
drum sativum, Abelmoschus moscathus Iz ¥ DRA¥:
I OBARBRREEENS AL ANERA IR

—7%, Rt A flavus S B BERE L
Amomum compactum O BET h¥T HEEIET
77 by RERIMEOATWEVL DT, BHERE
DATHMETHE LOBELIXTETHLDTH -
.

EIA Rk A0 SHERDO 775 b3 v v EE
BEHEciETsHkokiedich, FRke
LT, EHERDTHER LCRABTEEHERDO6H
B, GHISEHO A flavus woWT, BRAELY
7 e ek A U L EAB OIS Y
B\VWT10% =% 7 —1-PBS t—~EREYBR LK
EIA 2@ LiciEE% Table 2 3. BEickbh
BTEL, 777 by v By EEME, %itEH
ROVCTHOBKTL 7 v vk A CECHE
EERARCORMENIIF—R LIHRER LD
T, 7R ukiaBBERAZY —=vrEELT
B TEAZ ERHLMRER T

L Ledis, TLC i TRETE b - LHRK
iz EIA 3¢ 0.002~0.03 pg/ml & &5 & THE N
775 v¥ v By REETHLEVIENE LRI
LR L AR TS BOFMARFEELELEL
fe.

TLC BB L oo e Bilk7s K 35Kk YES 7
PADQHELBIL o EIA 2 #FRLIEER Y
Table 3 w7+, FARRCRLEEYRAMIEELL
DT, HSROWKLYRE LR TE M ERBREHN
ByXxhicz ki,

PR A2 23 (S-4, S-15) gikk, FEIE(S-14)
HikEk, BT (S-19) HiErkie 100 pg/ml LU EDFE
W7 735 b2y B OXERYRTEENESED
bhis. i, £OTFHERROBCHALUCEEKTD,
A2V == v /AR EBERBEDT 75 b vk
EENELATVEOT, FRELLTLIHETRE
BRThH-1n, TLC BB RIGT5AD AgT
Dol

% 2%
AR RSB~ a2 b3V EROTEERE
oW hTERESENOMENERO—RHEL

Table 3. Detection of aflatoxin By by EIA me-
thod in culture filtrate of Aspergillus
flavus, comparing with TLC assay

Strain EIA assay TLC assay, AFs

"o AF-Bi(mg/m) B, B; Gi G
S-1-1 0. 006 - - - -
S-1-2 63 H + - -
S-2-1 0. 006 - - - -
$-2-2 40 H + — —
S-4-1 135 oo+ H o+
S-4-2 80 H + 4 +
S-4-3 32 H - - -
S-4-4 220 H o+ - =
S-4-5 0. 004 - - - -
S-4-6 0. 006 - - - -
S-4-7 135 H o+ H o+
S-6-1 600 o+ = -
S-6-2 0.02 - - — -
S$-8-1 2.6 + - - -
S-8-2 0.08 —_ — - —
S-14-1 900 # o+ H o+
S-14-2 1000 # o+ - =
S-15-1 0.04 —_ - - -
S-15-2 230 4 o+ - -
$-18-1 0.46 + - = -
$-18-2 3.9 + - = -
S-18-3 8.1 + - - -
S~-18-4 5.3 - - = =
S-18-5 13.5 + - - -
S-19-1 860 H o+ = =
$-19-2 0.014 - - - —
S-~19-3 0.01 - - - -
S-19-4 0. 006 - . - -
S~19-5 770 H o+ = -
S~19-6 440 H o+ = =
$-19-7 400 o+ - -
S-19-8 400 ¥ o+ - -
S-21-1 820 H o+ - -
S-21-2 570 H o+ - =
S-21-3 0. 005 - - — -

TEEN I HERTW B LA THEHIO, HAK
FhO&RORETRFARE <4 2 b+ v VEEHO
BEXT - HEHE RO A flavus D5HD7
73+ &YVEBEHOLNDIEAREVWE IR T W
65,7).

L Letih, SEFAZE LA v Fx o 7EERE
L OBt L e A flavus Ci3fLAS0E 248k &
FE{ 775 &Y vEOEEYHELTWEZ &
BREEL Ui bicv. ZEEDA v KT
HAESE® I hlEYREERST 3775 b
vERLT7 7T 2y VAEBEEORMERE & oRIE
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TV EHECY3 T v FEN EEAE DNA BEOKH

HAME - fREIEE - B

% RENBT - MG

Measurement of DNA Damage in Urinary Bladder Epithelium by
Alkaline Elution Assay

Kazushige MORIMOTO, Masamichi FUKUOKA, Akira TANAKA,
Ryohei HASEGAWA and Yuzo HAYASHI

The alkaline elution assay was applied for assessing DNA damage in rat urinary bladder epithe-
lium. The bladder was everted and inflated with cold 0.024M EDTA-0.075M NaCl (pH 7.5), and

the epithelium was collected by scraping gently with the edge of a cover glass.

The content of

DNA in the epithelium collected from male F344 rats weighing 120-160 was about 2500 ng. Because
DNA damage was observed in the DNA from frozen epithelium, the collected epithelium was quickly

assayed.

Slight damage was observed after intravesical injection of N-butyl-N-(4-hydroxylbutyl)nitrosamine,

a bladder carcinogen.

(Received May31, 1988)
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Fig.1. Histological view of the rat urinary blad-
der after scraping the epithelium

The epithelium appears to be almost completely
removed, and the subjacent tissue is directly
exposed to the lumen.

HE staining, x50.
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Table 1. DNA contents of urinary bladder epithelium of F344 rats

Body weight(g)

Number of animals

DNA contents(ng/rat)

120-160 10
330-400 6

2480 + 560
4380 + 1210

Epithelium was collected by scraping gently with the edge of

a cover glass.,
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Fig.2. Alkaline elution patterns of DNA from
frozen and unfrozen urinary bladder epithe- -
lium from F344 rats

Epithelium was frozen (—20°C, 24 hr) and imme-

diately thawed.

frozen (W), unfrozen (0O).
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Fig. 3. Alkaline elution patterns of DNA of urinary
bladder epithelium from F344 rats treated
with BBN

BBN solution was injected into bladder intrave-
sically through the bladder wall. The exposure
time was 5 min. Rats were killed 2 hr after the
exposure,

0% (a), 1.12%5(Q), 6.0% (a).
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Table 2. Alkaline elution rates of DNA in urinary bladder
epithelium of F344 rats

Treatment

Number of experiments

i
Elution rate
K(m1~1yx10°

*2
(A) Freezing study

*3
unfrozen control 3(6)
frozen(-20°C,12hr) 1(?2)
frozen(-20°C,24hr) 1(2)
*4
(B) BBN study
control(saline) 2(4)
0.05% BBN 2(4)
1.1%Z BBN 2(4)
3.0Z7 BBN 2(4)
6.0Z BBN 1(2)

1.24 £ 0.05
1.22
8.45

1.26
1.51
1,88
2.16
2.87

#1 Data show mean values # SD,

#2 Epithelium was frozen in 0,024M EDTA-0.075M NaC1{pH 7.5) and

immediately thawed.

#3 Number of animals.

%4 BBN solution was injected into the bladder intravesically through
the bladder wall. The exposure time was 5 min. Rats were killed

2 hr after the exposure.
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Subacute Toxicity Study for Bis (2, 3, 3, 3-tetrachloropropyl) ether

Kiyoshi SEKITA, Yasushi KAWASAKI, Kiyoshi MATSUMOTO,
Toshiaki OCHIAI, Yukio NAKAJI, Kazuo KOBAYASHI,
Tuyoshi FURUYA, Yuji KUROKAWA and Masuo TOBE

A three-month subacute toxicity study of bis (2, 3, 3, 3-tetrachloropropyl) ether was performed on
male and female Wistar rats. The test substance was given ad lib. at dose levels of 0 (control),
600, 3000 and 15000 ppm in the diet. _

All animals in the 15000 ppm group of both sexes became emaciated and died within 30 days of
treatment. Slight depression of body weight gain was also observed in the 600 and 3000 ppm groups
of the males. The MCV value was slightly decreased in the 600 ppm group of the females and in
the 3000 ppm group of both sexes. Increases in phospholipids and total cholesterol in the serum were
noted in the 3000 ppm group of both sexes. Triglycerides were also significantly increased in the

females.

Similar findings were observed in the 600 ppm group of both sexes.
weight was observed in the 3000 ppm group of both sexes.
weights were also noted in the 600 ppm and 3000 ppm groups.
was seen in the 15000 ppm group (dead animals) of both sexes.
and swelling were also observed in both males and females of the 3000 ppm group.

Increase in liver
A slight increases in liver and kidney
Hepatocellular necrosis or swelling
Slight hepatocellular vacuolization
The results

suggest that the liver is the target organ for toxicity of bis (2, 3, 3, 3-tetrachloropropyl) ether.
(Received May 31, 1988)
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Table 1. Hematological and biochemical examinations

ltems of measurement

Abbreviation Kit

Hematology
Red blood cell count RBC
Hemoglobin HGB
Packed cell volume PCY
Mean corpuscular volume MCV
Mean corpuscular hemoglobin MCH
Mean corpuscular hemoglobin concentration MCHC
White blood cell count WBC
Blood platelet count PLT

Biochemistry
Total protein T-PRO WAKD
Alhumin ALB WAKO
Atbumin-globulin ratio A/G Calculation
Blood urea nitrogen BUN SHINOTEST
Creatinine CRN BMY
Uric acid UA BMY
Glucose GLY BMY
Non-esterified fatty acids NEFA EIKEN
Phosholipids PL VAKD
Triglycerides T-GLY BMY
Tota! cholesterol T-CRO BMY
Alkaline phoshatase ALP WAKO
Cholinesterase CHE BMY
Creatine kinase CK BMY
Aspartate aminotransferase GOT EIKEN
Alanine aminotransferase GPT EIKEN
a-Hydroxybutyiate dehydrogenase HBDH BMY
Isocitrate dehvdrogenase 1CDH MBY
Laccine aminopeptidase LAP VAKD
Lactate dehydrogenase LDH-P SHINOTEST
Glucose-6-phosphate dehydrogenase G6PDH BMY
Glutamate dehydrogenase GLDH BMY
Calcium Ca WAKO
Phoshorus. inorganic Pi WAKD
Sodium Na DALICHI
Potassium K DAIICH]
Chlorine Cl DALICHI
Magnesium Mg WAKO

BMY:Boehringer Mannheim Yamanouchi. EIKEN:Eiken Kagaku Co..lat.

DAIICHI Daiichi Pure Chemicals Co..lat.
VAKO:Wako Pure Chemical Industries.

Laboratory.

R, RUEc oW THRE LR MR, Hni
17T R T > B L Y =—F A R T T
L, BESROLZEOLMELTEL WEHBR
Table 1 wiR$. WEREMH (Na, K, CD) 2ERE
HEBNEER (B3 702E) © ThisoEE X
M BB E (Gemsaee IV, Electro Nuclenics
) YRV Tk

S EE « B b AL R o R BRELER,
= —F BB T CHEBRZ ML, BOKFES L.
BB R RS, B, BTEE, PRER O
BE. BE. BPERE FEL BUE, MR X OREDL DT
FROABBRBCOWTIT ok, SILRHER T h N
HEYROL. RERBRTRO3 » A HKE, M
EL2BREYER Likd o RERBHROVWTLE
BOBECEBRL, BEEROMELXT-1.

SHINOTEST :Shinotste

FREBASENRE  REORNSE LB, 15
AECRENLEY (B5, BELXTH) 05,
&8, HHThEFh, 58lkoWT, 3 3 AHIITE
FLTH T RTOBToWT, ¥, REFECH
¥ (HF) AR OBMENREBHE LTRELL.

BE LB X ORBIE, BEENE LB
», AT, MBR, WR bk, 7%, 8, MNB KB,
8, BEEUE, KBESIUAKRBHGTHS. chbd
DEHB X UCABRITHINE, TRIPESLHIZI0GER
wA=) VIRCEEL, TORBECEsT~< %
VY Ve =d O vBREERVERL, L.

HIELHRE - MTTDREORAN, el
¥ L UBBERECOWVT ISP OFcfE Dun-
nett Pk kU8 Scheffé Bizx b, CH LARROME
wETLE L.
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SRENREOHERS—HOBYZR bR
FECEHYIHBEORMICR bhtc. #Tix, 1288
CERPIOFETHED b, 18~23H B4 D60
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298 BE¥CRIRTOBHHIEL L. D, HER
BiIc12B A X AT b, 15~19A LA D%
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2. $EHIURER

Lis X UMBE T, HTBEECARERMHMNED LR

fo. FOMBIRER, CHOKEY 00L& TS,
1 » AEO LEC#9.5 MBET9%.0, £LT3 %A
BCIEh£19.5,-95.0Ch - EFETIL, B
Lix@Bs bhieh ot HETIE, Ml LSRR
By, BLIGEIRLL, 2EMAoKEIET
CROEKEDIY, HETHBEEL L. ¥, B
BEHFELLEL, BTRCHOEBHEEDH60%, HT
131#65% T - 1.

3. MEMREFHKRE

MCV 2HERE EZR L. 20X il s b,
MCV o nRbh, PREANOHEFIZED LR
7o,

Zoffl, BRI Lok, Hol yAER
PLT 24 & 3 » A B0 WBC oA HIAE
hEWMBETEDLRI. *ih, BT zHER

Table 3. Hematological findings of female rats
fed bis (2, 3, 3, 3-tetrachloropropyl)
ether for 1 and 3 months

C L M
Groups C 0 oppm) (600 ppm) (3000 ppm)
No. of animals 7 7 7
1 Month
RBC (XlOs) 7.79%0.25 8.11%0.36 8.01+0.26
Ho (g/dl) 15.9%0.5 16.0%+0.5 15.3+0.4 %
PV (% ) 43.0%1.4 43.5%*1.5 42.4+1.2
Mev (1) 53.9%0.5 53.5+0.4 52.9%0.5 %k
3 Months
RBC (X10°) 8.00£0.38  7.45%0.16%% 7.88+0.21
Wb (grd!) 16.6+0.5 15.7+£0.3 #% 14.9+0.2 %%
PV (% ) 43.2+2.2 39.4%0.9 %% 39.0%1.3 &%
MV ( f1) 54.0%0.6 52.920.5 ¥%  49.4%0.7 %

% P < 0.05 when compared to control
¥k P < 0.01 when compared to controt

Table 4. Biochemical findings of male rats fed
bis (2, 3, 3, 3-tetrachloropropyl) ether
for 1 month

— ¢ L M
BEZRO—R%y Table 2, 3 iR+, #Tiy, 1 Groups C Oppm) (600 ppm) (3000 ppm}
BIV3 » AR MEDO MCV BEERBIERL No. of animals 7 7 7
oo METI 1»ABRMBO Hb 520 MCV 1007 iy 672005 6.9%0.6  6.6%0.4
H Zit, s YR Hb. PCV 3:r 78 AB  ( g/db) 4.7%0.1 4.7%0.1 4.9%0.1
2 3 AHRWE, LIIUME®D Hb, PCV &It 00 2.4%0.5  2.3%0.6 2.8+0.6
BUN Ems/dlg 16% 1 18% 1 2% 1 #%
) . CRN /d1 0.54+0.03  0.52%£0.05  0.53%0.06
Table 2. Hematological findings of male rats lcjéu E:E%B 3.05+0.66 g,ggig,az 3.82+0.89
fed bis (2. 3. 3. 3— mg 130£17 119£15 134+22
ed bl;( » 3, 3, 3~tetrachloropropyl) NEFA (mEg/1)  0.48%0.11  0.50+0.05  0.48%0.11
ether for 1 and 3 months PL (mg/dl) 130+ 3 148+ 8 % 159% 5 %%
}-gu((] Emg/dlg 12919 121232 7511 #
C L M -CHO (mg/d! 52+ 8 63+ 6 ¥ T8+ 5
ALP (ul/m1) 41628 35767 20322 %
Groups ( Oppm) (600 ppm) (3000 ppm) CHE EmU/mlg 51067 51080 37030 *#
. K (mu/ml 212+80 286+ 186 314232
o 7 — oA sl Bl
/! 33% * x
1 Month HBOH  (wl/mi) 71462 8951 97£58
RBC (X10°)  8.35%0.33  8.26%0.47  8.24+0.47 ICOR  (mU/ml) 4.0%2.3 4.0%1.8 5.0+2.9
Hb  (gsdl) 15.4%0.6 15.2%0.7 14.6+0.4 LAP  (mU/ml) Uz 1 3% 1 2% ]
PCY 43.8+1.7 42.8+2.0 41.8+1. LDH-P (mU/mi) 259264 363+251 411298
€z 1.8£1.3 GGPDH (m/ml)  8.03%£4.35  7.49%3.38  7.70+3.65
=+ 03x4, A49x3. SA0XS,
MCV ( fl1 ) 52.3%0.4 51.9%0.9 50.7+0.5 % gLDH g"’U/"'I; 72521 7'2*3'3 ggfgg
/d1 9.3+0.4 9.5%0. .8£0.3 %t
3 Months P (madld  9.0£1.0  9.0£1.0  10.0£1.5
RBC (X10°) 8.72+0.33  8.90+0.56  9.17+0.34 Na  (mEgq/1) 139+ 4 139+ 2 139+ 1|
Hb (g/dl)  16.1%0.6 16.2+0.6 15.5£0.3 K (uEa/t) 4.7%0.2 4.5%0.4 4.7%0.5
PCY (%) 44.3%1.9 44.1+2.8 41.9%1.5 Cl (mEg/1) 102+ 3 101£ 1 101+ 1
MOV ( f1 ) 50.9%0.3 49.5%0.5 45.7+0.4 % Mg (mEa/D) 2.8+0.5 3.4+0.3 ¥ 3.8+0.5 &
% P < 0.05 when compared to control % P < 0.05 when compared to control
#+ P < 0.01 when compared to control %t P < 0.0! when compared to control
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4. IMEFE{EFHRE

ok R% Table 4,5 ww$. 1 58 HTt, PL,
T-CHO, Mg L % X U'MEET, ALB, BUN, Ca,
BMEBECHE e ingy, T-GLY, ALP, CHE » M2
THERBRA ERLE 3z BE7TE T-PRO,
ALB,PL 'L ¥ X U'M# <, T-CHO,Mg X M#T
HiE iy, A/G, ALP, GOT, GPT, LAP »M#
THEERB S EhZhrRLe.

Heo#E Rz Table 6, 7 WWRT. M ERBOHEAN
B bhie. Tihbd, FOEoBBIIEEOHM
(#Tix T-GLY §4) L\ o oBEROWI TH
Py

ML L, MEBCOREOHIMIAEL (o T-
GLY 34, IREOTE eI ©h 5 &K
HER OB I FER IR, LhL, BRErROWT
BEBEEYRDBEL00, FOENEL, ¥R
oS 12, BEOREEOSHEILE  OBRSHIMT
BERELTWS, oz Xy, MBETORE~D
FEBIThREEEOLDO TRV EELD.

—%, ERhCHEEY L L TARIhCHER

Table 5. Biochemical findings of male rats fed
bis (2, 3, 3, 3-tetrachloropropyl) ether
for 3 months

Table 6. Biochemical findings of female rats
fed bis (2, 3, 3, 3-tetrachloropropyl)
ether for 1 month

C L M
Groups ¢ Opem) (600 ppm) (3000 ppm)
No. of animals 7 7 7
T-PRO ( g/d1) 6.8%+0.6 6.9%0.8 7.8+0.7 %
ALB ( g/dl) 4.1%0.1 4.2%0.2 4.4%0.1 %%
A/G 1.6+0.4 1.7%£0.8 1.4+0.3
BUN  (mg/d1) 21 1 21+ 1 20 3
CRN  (mg/d1) 0.59+0.09 0.63£0.07 0.53+0.04
UA (mg/d1) 5.25+1.31 6.07*2.40 2.83%0.22%%
GLU  (mg/d)) 157427 160+15 142+16
NEFA  (mEa/1) 0.53+0.09 0.42+0.11 0.45%0.08
PL (mg/d1) 131+ 4 146+ 8 %k 186+ 7 #%
T-GLY {(mg/d1) 68+14 Bx 9 117£38 %%
T-CHO (mg/d1) 63+10 92413 #% 13813
ALP (mU/m1) 31123 2716%41 218+25 %
CHE  (mU/ml) 1332+168 12051154 996+ 49 %
CK (ml/m1) 653860 574456 148x 46
GOT  (mb/m)) 9026 8319 S4x 5 &%
GPT  (mU/m1) 3T+ 6 31+ 5 28+ 3 %%
HBDH  (mU/m1) 15168 14173 T72£35
1COH (mb)/m1) 9.,2%4.5 8.7+5.0 5.8%£2.2
LAP  (mU/ml) 50t 4 15+ 2 41+ 2 %%
LDH-P (mU/ml) 511229 493+268 300153
GBPDH (mU/mi) 12.89+7.82 11.69%5.98 6.12+2.86
GLOH  (mU/m1) 8.2*1.0 T7.6%1.5 7.6+2.3
Ca (mg/d1) 9.1%0.2 9.5%0.2 9.8%0.1 %%
pi (mg/di) 6.9*+1.3 6.8x1.7 5.7x1.0
Na (mEa/1) 138+ 1 138+ 2 1371 1
K (mEa/1) 5.0%0.4 4.7%+0.3 4.5+0.4
Cl (mEg/1) 103+ 1 103+ 2 102+ 1
Mg (mEa/1) 4.0%0.3 4.2%0.6 3.5+0.2 %

% P < 0.05 when compared to control
¥t P < 0.01 when compared to controt

Table 7. Biochemical findings of female rats
fed bis (2, 3, 3, 3-tetrachloropropyl)
ether for 3 months

C L M C L M

Groups ¢ 0 ppm) ( 600 ppm) (3000 ppm) Groups ¢ 0 ppm) ( 600 ppm) (3000 ppm)
No. of animals 7 7 7 No. of animals 7 7 7
T-PRO ( g/d1) 6.5+0.3 7.0+£0.2 % 7.4+0.2 % T-PRO ( g/d1) . 6.5%0.1 6.620.2 7.220.4 %
ALB ( g/d1) 4.2+0.1 4.4%0.1 % 4.5+0.1 % ALB  ( g/d) 4.1%0.1 4.1%0.1 4.4%0.2 %%
AG 1.8%0.1 1.7£0.1 1.6£0.1 %% AG 1.7£0.1 1.7%0.1 1.6x0.1
BUN  (mg/dl) 18 1 16+ 2 18 2 BUN  (mg/dl) 15% 2 15+ 2 15 3
CRN . (mg/d1) 0.620.03 0.60%0.04 0.55%0.04%% CRN  (mg/d)) 0.58%0.05 0.55%0.06 0.53%0.04
UA (mg/d1) 1.60%0.43 1.78+0.45 1.63£0.58 UA (mg/d1) 2.32%0.48 2.38%0.74 1.76%0.53
GU  (mg/dl) 14612 143%27 12911 G (mg/dl) 121x17 13418 111+ 9
NEFA  (mEa/t) 0.45+0.09  0.47%0.03  0.45%0.09 NEFA  (mEa/1) 0.46+£0.09  0.50%0.06  0.48x0.10
PL (mg/d1) 133213 149+ 5 % 163+ 6 ¥% PL (mg/dl) 14311 17010 % 23016 %*
T-GLY (mg/d1) 17041 18517 14317 T-GLY (mg/d1) 67+22 8220 158+35 #%
T-CHO (mg/d1) 54 8 60% 3 66t 4 ¥% T-CHO (mg/dl) 68t 7 96% 9 139£18 %k
ALP  (mU/m) 232*20 240%16 199£13 %% ALP (mU/m1) 176 7 17819 12716 %%
CHE  (mU/ml) 662153 808102 T701£110 CHE  (mU/m1) 1903 %163 17182149 1384 +203 *%
CK (mU/m1) 256 +252 243+£130 178% 79 CK (mU/m1) 381296 3944343 300301
GOT  (mU/m1) 82+12 82x12 6410 * GOT  (mU/m1) 9638 7616 60x15 *
GPT  (mU/m1) 53+ 17 51+ 6 39+ 6 % GPT  (mU/m1) 4615 41+ 6 3T+ 7
HBDH  (mU/m1) 5020 72£39 61+24 HBDH  (mU/m1) 92%39 82129 87£30
ICOH  (mU/m1) 4.9%2.7 6.2%£2.4 T7.9%6.2 1COR (mlU/m}) 7.7%5.9 7.0%3.0 7.0%3.7
LAP  (mU/m1) 44+ 2 43% 3 41+ 1 % LAP  (mU/ml) 43+ 2 43% 2 1* 1
LDH-P (mU/m1) 159+ 76 265+184 205%100 LDH-P (mU/m1) 338x162 276%119 271 x111
GEPDH (mU/m1) 7.78+3.94 9.07+3.53 10.11%5.63 G6PDH (mUi/m1) 10.31%4.11 7.90+3.01 9.15+4.46
GLOH  (mU/m1) 22.6+4.4 23.4%7.2 18.9%7.0 GLDH  (mU/m1) 36.1%£27.0 23.0%9.2 14,7£5.2

- Ca (mg/d1) 11.5+0.4 12.0%0.5 11.0%£0.3 Ca (mg/d1) 9.9+0.3 10.9%1.1 10.1+0.4
Pi (mg/d1) 8.7+0.7 8.7+0.9 8.0+0.7 Pi (mg/d1) 6.4+0.8 5.7+0.8 6.4%0.6
Na (mEa/1) 139% 1 140% 1 140 1 Na (mEa/1) 139 1 140+ ¢ 139+ 1
K (mEq/1) 5.0%0.3 5.5%0.5 5.3%0.4 K (mEa/1) 5.5%0.5 5.1%0.3 5.0£0.5
Ci (mEa/1) 101+ 1 102+ 1 101+ 1 1 (mEa/1) 102+ 2 102+ 1 101 1
Mg (mEa/1) 2.2%0.1 2.3%0.2 2.520.2 %% Mg (mEa/1) 2.50.2 2.5%0.2 2.5%0.1

% P < 0.05 when compared to control
%% P < 0.01 when compared to control

% P < 0.05 when compared to control
%% P < 0.01 when compared to control
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T, Mg T-GLY, ALP X0 GOT iz
DWTHIELY. ZOHZCHDL » A B & HET
B, Hm:d, T-GLY (30.33%6.09, 29.83+

Table 9. Organ weights of female rats fed bis
(2, 3, 3, 3-tetrachloropropyl) ether for
1 and 3 months

1 L c L M
T.7) BELVMS &, ALP(854.5:175.6, 8704 C oo 600 eem (3000 pomd
+384.3), GOT(169.3+115.1, 117.8+32.7) i34 ! Honth
0N
hExmRL, ERsEOFEE? w3 E{NR No. of animals 7 7 7
Dhhie. Body weight ( g )  143.8%£8.2  144.4%6.3  151.3%8.9
5. RE\EE Liver  Abso.( g ) 4.46+0.33  4.83%0.43  8.00+0.61%%
FE, s X BB 0%k Table 8,9 iom Rela.( g%) 3.10£0.14  3.35%0.23  5.290.23%%
T. COMORBTYL, WOESHATAA, & Nies Me(s} bisn Lzl L0stion
z— BN o,
iz <, FR—EOMALED DR T Adrenals Abso.( g ) 39.1%3.3  50.6+4.0 &% 60.7x6.2 %4
HEHEE D, 1 5 AH X D MBEOHES X OFEN Rela.(mg%) 27.3%£2.7  35.0%2.6 ¥+ 40.1%3.0 %
FRILHMER L. £LT, 3, ABTIZ, £0  3Month
EASLBETLED OB Sirot. £k, B O O AN 1 3 3
OHBTCh1 s AADLEEIUME, 33 AHOL Body weight ( g )  180.4+12.1 181.3%+6.3  178.3%8.5
. = Ue Liver  Abso.( g ) 4.61%0.29  5.13%0.17% 7.90%0.504%
ﬁfﬁ;g:gi;;; Rela.( g%) 2.56+0.12  2.83%0.08% 4.45+0.224
6. L
° + Kidneys Abso.{ g ) 1.15%0.07  1.23+0.08¢ 1.29%0.11%¢
it X OB R OT{LizoWwT Table 10, 11 & Rela.( g%) 0.64£0.06  0.68£0.04  0.72+0.05%%
. : Adrenals Abso.( g ) 45.5%4.7  51.3%4.9 #% 48.324.0
HECiL, C3X UL RECIb bl IR 02 Rela.(mg%) 25.3%3.1  28.3*2.5¢+ 27.1%2.5
, ol

Bafbs, 3 » ABEMBO3IflcBbbhi. T
% (HFD Tk, RO LIz LA OB

% P < 0.05 when compared to control
%% P < 0.01 when compared to control

cRoh,
3 6 Flc@Eb bhi.

5% 3L E bl ot Rk
Z DIRPFRTEM TR oM

Table 8. Organ weights of male rats fed bis
(2, 3, 3, 3-tetrachloropropyl) ether for
1 and 3 months

T HRTFOBED AV IHABTORMINE LA
FoflcRbhi. ZofoRBETL, BETHLS
LB Zdbhichole.
HETI, C3 XU LBETERD bhRVWARLERRA
B OO, 3 » A HOMEOLHIED
bhic. ZECEM (HFD ik, Fllao{ts X

c L M . . . . -

Groups C Oppm) (600 ppm) (3000 ppm) RN EFRER 6 B I T4 AICE DO %

1 Month 1o, BEOWBEAY v RO 7 @D b
No- of animals T ! ! Rl COMORBTHRET S X > RELIXRD
Body weight ( g )  224.7%8.6  224.3%15.8 210.5%9.4
Liver "‘(2?:'2 2%; gggfégs ;ggigﬁ lgééfgggg Table 10. Histopathological findings of male

) e ) ) DA rats fed bis(2,3,3,3-tetrachloropropyl)
Kidneys Abso.( g ) 1.50£0.12  1.5720.09  1.740.13%% ether for 1 and 3 months
Reta.( g%) 0.67£0.05 0.70£0.08  0.83x0.07#
Adrenals Abso.( g ) 29.7£2.5  28.0£2.3  28.4%2.1 1 Month 3 Honths
Rela.(mg%) 13.2+1.1  12.9£0.9  13.5%1.2 Groups c LMHE cLwuM
Bonth  mimals 3 13 13 No. of animals examind 5 5 510 1313 13
. Liver
Body weight ( g )  320.9+24.6 313.1%15.9 304.6:22.8%% o er cell
. 1ling 0 0 0 9 0 0 0
Liver  Abso.( g ) 8.26%0.80  9.26+1.08% 12.56+1.21%% Swe .
single cell necrosis 0 0 0 3 0 0 0
Rela.( g¥) 2.51%0.25  2.96+0.32% 4.12£0.12%%  Vacuol ization o959 SRR
Kidneys Abso.( g ) 1.79%0.11  1.93+0.20  2.11:£0.18% K":E?{es
+ +
Rela.( g%3) 0.50+0.00  0.62%0.05%k 0.69:+0.04%% boithellal cast s 4 2 7 o 6 12
inophilic body 5 5 5 0 13 13 13
Adrenals Abso.( g ) 36.9%3.4 38.2%4.6 37.0%2.1 €eosinophi:
regeneration 0 0 2 O 3 1
Rela.(mg®) 11.3%1.4  12.2%1.3  12.2%1.1 r ton R AN
*: F < 88? :22: gg:g::g %g gg::;z: % All died or moribund within one one month
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Table 11. Histopathological findings of female
rats fed bis(2,3,3,3-tetrachloropropyl)
ether for 1 and 3 months

1 Month 3 Months
Groups C L M Hi¥ cC L M
No. of animals examind 5 5 510 13 13 13
Liver
liver cell
swelling 0 0 0 6 0 0 1t
focal necrosis 0 0 0 0 0 1 0
vacuolization 0 0 0 4 0 0 ©
sinusoid dilatation 0 0 0 0 1 0 0
Kidney
tubles .
epithelial cast 3 3 2 6 4 1 7
calcification 4 4 5 0 12 13 13

% All died or moribund within one one month

bhichoile.
ZefafbizonTit, BHERERT-> TWiew DT,

Wit d s LixTELVLD, EERIEPLIRMET

BEEORES hOHENTSE, TOoOXRBRBYTHS

EEx bl TORBEAMEORERRL Y, &K

OFRAOEEHIMRGE? eafidhsiod
£z bhi.

¥ & b0l
Bis(2, 3, 3, 3-tetrachloropropyl) ether % 0, 600,
3000 s X % 15000 ppm Eijn LAkl & HiliD 5 » b

23 » BREhcERSE, EE~0P8rRE L.

15000 ppm FECiY, HHEE D1 » ANARBIEY &
{0 THE LK.

¥, HED 600 3 & U° 3000 ppm

FHTL, BEOHENEINAZAD LR

MEHBEHE Tz, MCV oA B A NKD
3000 ppm s X UFHED 600 35 & T8 3000 ppm FETCEED
bhie.

Mg A b2 RArci, REfE L b 3000 ppm F¥C,
Y VIRH B IO avATF e — oM MR ED bR
oo ke, HEGIZLPY 7YV 54 FofimdbEEDbR
oo 2ok 5 eE i 600 ppm FTH, BERCRDL
i

RS TE T, KEMEL % 3000 ppm CHFREAHIMML
. F?:, 3000 ppm BFOFREI X O 600 ppm FED
FFEEAMR BE 7o i 2 7R L. .

RS RA Ci, HEEE &, 15000 ppm BEC
RS DERIED B\ it L iR bt ¥/, 3000
ppm BT, HECEEO RO Bl X URETR
R{LhED bR,

Blkoz &k, Rtkomite EoEAREEF
BThsLEHRLE.

X R

1) ik 25 ¢ [REE%, p.83 (1969) FHILE:

2) T. Miyazaki et al.: Bull. Environm. Contan.
Toxicol., 26,420(1981)

3) FHEHS : FRVEUIHTHR, 17, 947(1983)

4) FHIERS | fid(bs:, 30, 207 (1984)

5) Wy RS : REPIZEER, 40, 163 (1981)

6) FiRiiFEHs « HE, 99, 156 (1981)

7) H.]. Zimmerman: Environ. Health. Perspect.,
3,15, (1976)
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Combined Long-term Toxicity and Carcinogenicity Test of
p-Chloro-m-xylenol (PCMX) Applied to Female Mouse Skin

Junko MOMMA, Koichi TAKADA, Yoshitaka AiDA, Hamako YOSHIMOTO,
Katsushi NAITO, Yasuo Suzukl, Yukio NAKAJI, Yuji KUROKAWA
and Masuo TOBE

p-Chloro-m-xylenol (PCMX), a widely used antibacterial/antifungal agent, was evaluated for its
potential to induce cutaneous neoplasia in female Slc : ddY mice. PCMX (1.0% and 10.0%) dissol-
ved in ethanol was applied to the shaved skin two times weekly for 79 weeks. The control group
received olive oil under similar conditions. Moreover, 10 animals in each group receiving the same
dosages were killed at 6 and 12 months and used for the chronic toxicity study. No statistically
significant effects on survival were apparent and no skin tumors were found in the treated group.
Although adenomas of the lung and adenocarcinomas of the mammary gland were observed in both
control and experimental groups, their occurrence was not considered to be treatmentrelated, because
no significant differences were observed. In the chronic toxicity study, no significant effect related
to the chemical was evident. Therefore, under the conditions of the present study, PCMX did
not show local carcinogenic activity.

(Received May 31, 1988)

X L & K

ISR 2 EHOBIE - BhfRI, LM, BEA,
BEHEH, (R X ORERS L SRV ER
ThTEh, bhbhoEERES T, e, R
HAETMTORERBREAZ .

p-Chloro-m-~xylenol (PCMX) ¥, RERBDHT
B, RV PRIV v EONE - BIREE L
THEAZIRTWBE., FRENFrsuwTAVE
T3, PCMX o #tk B Tiz, FRERY,
SHEEHESY, HAMBHY, HAEKNY, RERLT
IR W T o D HEY 235 54,
R DU BB BT ARG RY S .
5, bhibhiiFRERAROHGEIRO—RELT,
PCMX oigit#t2 et BREBEERAR KOV T~
v AR FVWTHRE L.

R KL X O

1. #EHHE
p-Chloro~-m-xylenol (PCMX) %, HAILEL Tk

FfkEl (Lot. No. AS-01) #Fiu7e.

AL, HEOBMERT, Ke#E, 74ra—
N, =—=Fn, _v¥y, Mgk X NaOH KB
RO ERTHS. HHEEBELTIE, PCMX #
MEOREEECRDI =2/ — VBRI TH
L. UL, HBREBEAY - sE L L.
PCMX ofbigfi#ER% Fig. 1 R

2. EREMGEIUVEATRE

44Ot Sle: ddY = v 2 (SPF) (BFALRRTD
YREGRAE) % 1 BHTFHHAE L, —BRE
DO E B b i i B 4 2B S HATHRBUCHEL
fo.
EEERARIT, NBRHT0E, LSRRIV 10.0%

CI)H

H3CJ© ~CH,

Cl

Fig.1. Structural formula of
p-chloro-m-xylenol
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B, £S0MEE L. B, £BIOENLRDYT 74
FEEA IR, 1.0% B XUN10.0%F e, B
HRBRHEL 1.

Bz, V7 vy F(EH 7 EY— EABRREL)
PRI HEY A —Fx - Py —OR5ETOIREL,
SR 23+1°C, B 5525%, WUNIAIT 68, #HIT
18 DOBUE&IETO A 7 — VAT AOTPHET, [d
R (WEEES F2) LAlAKE HECERS
TRE LK.

3. Rt

Bitkor iz, BWA-Y » VB LEHDOE
pehdti 1x1.5ecm DA X, B lem oF 7 A8
AAd i LI gHsc, #4582 0.025 ml BAF LI
HtkoBMmE 2B E L, 185 AHbic» TiT o .
8, BEHLOEEORERBIIESELDHDT,
AV h ViR X B E R B T 5 7.

AR%%® : PCMX o a3 b=y 2
<D LDy flid, FO5CHiltL bz 1g/ke TDH
p?, WHE TS TR, ML b 3g/kg THo
729, Fh oo hBiERE b TR IFETEA,» bHERT
5Lt PCMX BHEBRHEGHEOLOTHLLELDR
7.

PCMX o—=v Ak 2 EIRMmiHERO HER
TRERTIRGA, v TC3.75%, 12%F X V40%
PCMX o 90HMBOBMERICE VT, 12% HTHY
B, 0B BHCEFORBRLRD LA &Y, ¥
t2, EAEy bEBWRER—RERERBR T, 20.0
9% PCMX B RHENED ORI &P I ERBER
L, TR E LT PCMX 0 1.5% 8 XU15.0%%
i~ o ADEHI0BMEA L. £OKE, 15.0%
BTEHRTEED bl o e, 18y ARIDH
SR ERLT, EPRRTOREEY 1.0 X
U10.0% D 2 B & L.

GEHSURER : A5 X CEEARONZ LY —
SERE EDTTV, 2TEEECILALE, ThilE
RERIE L.

EO— kS LURT @GR : REPHS, &
HilZ 2 @, Bo—BRREs X URCORFREOW
THEZEL, RPECEYS L VIL, FROBWIRER
HTARhREL L, HRmAREELE.

IBEFARE : BT, WRERLD 20E, 1.0%
LU0 0%8 L D FHI0L T, BIFABEALEY
GEEAT) o REHIRE X o iRl LT fif wouT
FIMERS (RBC), ~=7m ¥ vix (Hb), ~< bt 2
v MEHY), HEH(WBC), RHMmRARMCV),
FHg~x v EvE (MCH), i~/ n ¥ v

(MCHC) #a—n % —-+hwvi—SPE CKHE
Coulter Electronics) THIEL, E¥biT, AFA VS
5 ARBE LMK, 74 P FFA Bl
<=4 7my 7 AR (XAEBK) CTHORESRLHH
L.

FEAKRPHRE  BSPMKTE X TET LD
Wiz, =—7 ARET CRMEIEISRMEL, #
BFRXZHLTHLME, O M K FEsk
OB E RS L TRERYIEL, FREEEOH
¥fiote. bk, PN, TEHE FRE HJTR
Bk, EVEF, A, B, MR F=iRE, =, T,
R Y Vo3, FE, FE, KEE R X RN R
HWUL, £omEEEbRIGHEBE V=) VIRT
BEE#k, BiAkL, 27 7.4 vE@HEEEYL, ~<b¥
vY) v.xtoyv (HE) Heilfifd fEH LU TREA
BRI 21T » 1o

4. EHEERBR

PCMX oFefisheatih & 17 L T, MBH, 1.0%
B LU0 0BTOEYT 74 PRERATL, 125 AH
DRBKFITH 1.

g2, i X CHEHEONE L FBE AR & Rk
tiF ot BkE56 » AR, EWIL5EODY
REEAGEDY, 125 A BT, TRCOLFEHDR
DT RFGERR & Atk oA H B & miF AR
2T

MF5 LSRR, B H 2 OR16RERI DI R,
MR CRERIRES, DRME, BBk b
L, RO LTHLOESWT, Bxvsy
£ (T-PRO), B#z# (BUN), s (GLU), MR
Bl (NEFA), shitfsis (T-GLY), = vAF = —
A (T-CHO), 7oh 9V fhr7 2 —¥ (ALP), 7
AR VEAFFRER T VAT - (GOT),
INEIVBELEY VEEL T VAT § >+ —HE(GPD),
ME7YVATRY Ve ORFOALT I ) RTFH—
2 (GPDAP) # ¥ = &% » 7 NRIHBIHTIRE CRE
Electro Nucleonics) & X » CHizE L.

5. #atE

e (QIMERESLEERL), M4
RS X CHTERONEHOMK AL, *RHF
L PCMX £ 5Bz o\ C, S B o#E %L Bartlett
B T, EH%oB4e, —TRESEIVITH
BlcAEdy Bl & 213, Dunnetth® HDHU\
Sheffé pHHE Vi) » THBEEEL PCMX £H 55
LORERIToT. EoBPAEDLRTVEAL
Kruskal-Wallis #:12 %7\, BMEcEEELYAD
& %13, Dunnett » %\ 3 Sheffé 0B »Tx
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sl BRI (BEEEARE &) 41

R L PCMX ik bR LK R Tl X, 2
B o t REd v,
RHEGZHBRERBZOWTIE 12 BEdAuvi.

i R
1. RAEERB
L1 $E&LUEGER

PCMX 0 1.0% #: L 00 10. 0% B DTk EE X
VIEHEEORRNELY Fig.2 mpE L. hERX
CEME LD, HRE () - HEBRED i
FREOEBLYTRL, ABECEEOELRD -
fe.

1.2, —fdkReds KU B OIET:

HEHRI S, PCMX 58T, HIAFLRTH
RueBohich ol

KEOEFHEY Fig.3 WRLA. 1.0%HT228
HXb, 10.0%%Ciz28BHEX b, NBMAIIBEA X
DETHED LI 1.0% BLU10.0%F it dic
SERE L ISR OEBER L. #RERTH (798
B) B, WTFhoR L EROBHOTEERA LA,
B EBREH EOMIEREEY R oh T
—— Control

1.0%
10.0 %

(g)
60

1.3. JECEHHMORIRMRA
BRI LB o HRE IR Rkt 280
Fer, WREFECE, Moo 1064(25.0%),
¥ X OB o B 04 2 6l (5.0%) Db
hic. Xbr, RTEMEI o196 (47.5%) iR
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Fig. 2. Growth and food consumption for female mice painted with PCMX
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Fig.3. Survival curves of female mice painted with PCMX
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Table 1. Hematological findings of female mice painted with PCMX for 18 months

Dose (%) 0 1.0 10.0

Test Units No.of animals 20 9 10
RBC XlObluI 8.24 * 1.32 9.05 £ 0.46 % 8.56 = 0.58
Hgh g/d1 12.2 £ 1.9 13.6 £ 0.3 %X 13.4 £ 0.8 %X
Het 4 37.6 £ 5.3 39.8 + 1.3 38.1 = 2,2
MCV fl 15.8 + 4.2 43.9 * 1.6 44,5 + 2.4
MCH pg 14.9 + 1.1 15.1 * 0.7 15.7 = 1.0
MCHC b4 32.6 £ 1.1 3.4 * 0.6 XX 35.2 £ 0.8 XX
WBC XIOa/ul i3.9 £ 24.4 5.5 * 1.3 11.3 * 19.4
Differential (No. of animals) (&) (20) a9
Neutro % 27.6 ( 2.8-55.7) 25.5 (12.1-42.3) 21.9 ( 0.0-40.2)
Eosino % 5.7 € 0.9-21.9) 8.1 ( 3.9-19.2 8.0 ( 0.0-22.0)
Lympho % 64.2 (29.5-96.3) 63.9 (46.3-78.8) 66.8 (43.9-95.5)
Mono % 1.7 € 0.0- 4.3) 1.4 ( 0.0- 4.0) 1.8 ( 0.0 6.9)

Results are given as mean * S.D. ( min.- max.)

X

. Significant at the 5% level as compared with the control value

XK X: Significant at the 1% level as compared with the control vaiue

Table 2. Body and organ weight findings of female mice paited with PCMX for

18 months
Dose (1) 0 1.0 10.0
Test Units No.of animals 31 20 20
Body weight g 43.4 *+ 6.8 10.9 * 8.3 33.7 £ 10.3
Absolute Organ Weights
Brain g 0.49 + 0.02 0.4 * 0.02 0.50 + 0.02
Heart g 0.18 £ 0.03 0.16 = 0.02 0.18 = 0.03
Lung g 0.31 + 0.14 0.31 = 0.22 0.27 = 0.06
Liver g 2.26 £ 1.12 1.79 + 0.89 1.70 = 0.30
Kidney g 0.72 + 0.37 0.56 * 0.15 0.60 * 0.13
Spleen g 0.50 * 0.45 0.28 = 0.27 % 0.31 £ 0.23
Relative Organ Weights
Brain g 1.16 £ 0.17 1.23 = 0.21 1.17 £ 0.25
Heart gk 0.41 £ 0.07 0.39 = 0.06 0.42 = 0.08
Lung 24 0.73 + 0.38 0.85 = 0.91 0.62 = 0.16
Liver 2% 5.20 £ 2.40 4.38 * 1.75 3.91 £ 0.65 %X
Kidney g4 1.66 + 0.84 1.40 = 0.40 1.40 * 0.36
Spleen 34 1.19 + 1.13 0.66 *+ 0.60 0.74 % 0.80
Results are given as mean % S.D.
%X © Significant at the 5% level as compared with the control value
XX : Significant at the 1% level as compared with the contro! value
FRLIED Th S, At 1.0% BTz, 20mq, P18l (5.0%), X

1.0% BECit, BURK, 10.0% BCit, HFEk IO
BRCEEROFRREL RS bR, hERER
TiL, 10.0ZHCHBCHEORDHED bhicidn
13, NBELOMERRD ol

1.4.3. HI#MA

18 % B B % T4 L B o HIBEE IRRT Ric s 3
SEEOREE, xR C, HioEmA30m 104
(33.3%), KFHXUEOIEMA30EFS55 (167
%) @D bhicizs, FEMEALA (3.3%) Znb

T2 (10.0%) OEMm»FED BRI, 10.0%8BT
i3, EEoRERED Dhih ol

1.4.4. REEBENTR
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Table 3. Location and histological classification of tumors cobserved
in female mice painted with PCMX for 18 months

Group Control 1.0% 10.0%
No.of animals examined 66 LY 16
Brain :
meningioma 1 (1.5 0 0
Pituitary
chromophobe adenoma 1 (1.5 1 (2.0 0
Lung b3
adenoma 19 (28.8) 18 (38.3) 4 (8.7
Adrenal
pheochromocytoma 0 0 1(2.2
Forestomach
squamous cell carcinoma 0 1 C2.D 0
papilloma 5(17.6) 0 0
papillary hyperplasia 2 ( 3.0) 0 2 (4.3
Ovary
clear cell carcinoma 1 (1.5) 0 0
. papillary adenoma 1 (1.5 0 0
hemangioendothel i oma 1 (1.5) 0 0
Uterus
hemangioma 0 0 1 C2.2)
Lymph node
lymphosarcoma 1 (1.5) 0 0
Mammary gland
adenocarcinoma 10 (15.1) 8 (17.0) 7 (15.2)
adenoma g (12.1) 3 (6.4) 0
Skin
squamous cell carcinoma 1 (1.5 0 0
Leukemia t (1.5) (] 1 (2.2
Lymphoma 2 (3.00 1 (2. 2 (4.3)

Numbers in parentheses indicate percentage incidences.
X Significant at the 5% level as compared with the contro! value

Table 4, Summary of histological findings of female mice paited
with PCMX for 18 months (non-neoplastic lesions)

Group Control 1.0% 10.0%
No.of animals examined 66 47 46
Pituitary
congestion 3 (4.5 0 1 (2.2
Liver
focal cell infiltration 37 (56.1) 22 (46.8) 11 (23.9)
extramedullary hematopoiesis 7 (10.8) 5 (10.8) 6 (13.0)
Kidney
Tubutus
dilatation 40 (60.8) 23 (48.9) 36 (78.3)
regeneration of epithelium 6 (9.1) 2 (4.3) 3 (8.5
epithelial cast 12 (18.2) 11 €23.1 13 (28.3)
Interstitium
cell infiltration 22 (33.3) 16 (31.0) 22 (47.8)

Numbers in parentheses indicate percentage incidences.

LT, RAIRBCETRED bl fEmirse T
DORETHY, MWBRETO6IEFI08] (15.1%), 1.0%
PTG 8§l (17.0%) I X U°10. 0% FECiid6IE
F7H (15.2%) wAhbh, FRECEEELTRD R
ol ZOMORAE S EEARR IR HAREE
EREREOBREYRD T, ik, BALA
T2 ERoELE, ERFcERdbhiirs
7z,

FEEFHEOBELT, 185 HBRALRAEELF
RwcowT Table 4 REH L. T 58K
BHEeARCED bh, BETR, RESOHESL
CHIREBENSHAED bR, WFh b
FROZLEDIeh ot

2. 1eHEMEER

2.1. $ESIVERHE

BEREICEARE DCHBE L 3ERABOHBY
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AL, ERFCEEEYRD b ANRBd LRI

2.2. ~—f&ikEES: LU EMIOIEL: 2.4. 6nB&LVI12r AEOHR

RSP, PCMX #58TH BE 2R TH 2.4.1. REFHTRE
R bhich ot MEFAFR T, 6 AR IVI2, ABED

BBIETEYE, 46EERKL 0% o 1 fIRET L
FTeDHRTH T
2.3. ECEMIOFIRAA

GHBRETC LA 1.0% B0 14k, MESEET
ERRALRIES, FRIUCBHOER, BEOE

i, @ L PCMX #E oM EREEYRADIho
7z (Table 5).

2.4.2. MEECENTR

1.0%%T, 6 » HHI, NEFA, PL, T-GLY % X
O T-CHO #3REICH L CHEE ORI R LIS,

Table 5. Hematological findings of female mice

Month 6 M
Dose (%) 0 1.0 10.0
Test  Units  No.of animals 5 5 4
RBC XlO‘/ul 9.96 = 0.17 9.66 = 0.62 9.79 + 0.43
Hgb g/dl 15.1 £ 0.4 14.5 = 1.7 15.0 = 0.2
Het b4 43.4 = 0.9 1.2 £ 4.2 43.0 = 0.8
MCY f1 43.5 x 0.7 42.6 £ 2.6 43.9 £ 1.2
MCH pg 15.2 * 0.6 14.9 + 1.3 15.3 = 0.8
MCHC % 3 31.9 + 1.2 35.0 £ 1.1 34.9 + 1.1
WBC X107/ pu! 6.3 £ 1.3 6.8 = 2.7 6.2 £ 1.1
Ditferential (6] (5) )
Neuf.ro b4 20.9 (17.7-22.4) 18.4 (14.0-23.0) 16.5 (13.6-19.2)
Eosino ¥ 5.0 ( 2.3- 7.1) 5.2 ( 1.1- 8.9) 5.4 ( 3.8- 7.8)
Lympho % 72.3 (61.5-78.2) 74.0 (69.2-80.9) 76.8 (72.4-82.1)
Mono b4 1.8 € 0.0- 4.3) 0.4 € 0.0- 1.0) 1.2 ( 0.5- 2.3)
Results are given as mean £ S.D.(min.- max.)
Table 6. Biochemical findings of female mice
Month 6 M
Dose (%) 0 1.0 10.0
Test  Units No.of animals 5 5 S
T-PRO  g/dl 4.7 £ 0.11 4.99 + 0.49 4.69 + 0.35
ALB g/dl 3.41 £ 0.16 3.35 = 0.20 3.40 % 0.24
A/G 2.47 £ 0.26 2.25 * 0.68 2.65 £ 0.24
BUN mg/d1 24.2 * 3.6 21.5 = 6.8 25.3 £ 6.7
GLU mg/d1 165 + 23 131 =+ 28 147 + 26
NEFA meq/{ 1.65 % 0.08 1.05 * 0.17 X% 1.45 £ 0.43
PL mg/dl 233 £ 20 166 £ 23 XX 193 = 34
T-GLY mg/d] 176 + 69 83 £ 18 X 141 £ 38
T-CHO  mg/d1 68 £ 8 39 £ 11 KX 56 = 20
ALP mu/ml 138 = 27 164 = 63 174 £ 29
GOT mu/ml 329 £ 131 260 = 8 299 £+ 139
GPT mu/mi 52 £ 16 49 * 18 49 = 24
7 -GTP  mu/mi 0.01 * 0.00 0.01 %= 0.00 0.01 £ 0.00
GPDAP  mu/m} i5.4 =+ 1.3 20.5 * 6.0 20.4 £ 3.5

Results are given as mean % S.D.
¥

: Significant at the 5% level as compared with the control value

£t : Significant at the 1% level as compared with the control vaiue
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10. 0% CHR AL X BRDIeh o1, 125 AE T,
10.0% %, NEFA oFEoMI & ALP oFED
RS bhte (Table 6).

2.4.3. HBEEE

6 » AFERITI2, ARED R, FBBORER L
BELEERICSWT, ARBICHEOELRD b -
- (Table 7).

2.4.4. LWRFTR

6 »ARRIVI2, ABELK, MRS IUERE

painted with PCMX for 6 and 12 months

HOWTFhiCLRY EBbh AR REBED o 1.
2.4.5. FEMASFEOBRE

HCEMHE L U6, 125 A BfsiLicipoxic
EBEHREL LT, MoEY 6 » A Hoxmitcl
B, 12 AHORBRS XU 1.0% BHeg 2w s
htc, Fhe, EREEMEREELTL, 6 v HHEE
U125 A B & S CBHEORMATOHRENZ LRI,
BRI ER RS oo

12 M
0 1.0 10.0
5 4 5
9.35 + 0.57 9.42 + 0.55 9.56 £ 0.49
15.0 £ 0.2 15.3 £ 0.8 15.3 £ 0.5
4.3 £ 1.9 41.5 £ 2.3 41.8 = 1.7
44.1 £ 1.5 44.0 * 0.5 43.7 £ 1.7
16.1 = 1.0 16.2 £ 0.2 16.0 £ 0.5
36.3 = 1.6 36.9 £ 0.3 36.5 = 0.8
6.5 % 1.4 6.7 £ 2.1 8.5 £ 7.5
(5) (C)) )
16.4 ( 9.9-27.6) 10.3 ( 8.6-14.7) 11.4 ( 4.7-17.5)
9.4 ( 2.0-19.8) 6.1 ( 3.9- 8.6) 4.4 7 0.9-11.8)
71.4 (60.2-81.1) 82.8 (80.0-87.0) 80.9 (33.4-92.5)
2.0 (’0.0- 4.0) 0.8 ( 0.0- 3.0) 1.5 ( 0.0- 3.2)
painted with PCMX for 6 and 12 months
12 M
0 1.0 10.0
5 4 5
5.07 % 0.31 4.90 £ 0.22 5.16 + 0.44
3.42 + 0.11 3.27 + 0.09 3.58 % 0.12
2.10 * 0.24 2.03 + 0.18 2.36 *+ 0.50
24.2 = 3.5 25.9 * 3.1 25.6 = 3.5
161 * 48 183 = 26 186 * 30
1.62 £ 0.17 1.18 + 0.38 1.26 £ 0.21 X
198 % 13 190 + 31 203 % 16
145 + 30 145 + 33 121 = 28
96 + 15 93+ 29 98 + 18
178 + 34 150 + 42 240 £ 46 X
282 + 37 254 * 68 236 + 29
4 % 12 48 7 53 £ 12
0.30 £+ 0.50 0.25 * 0.33 0.82 + 0.91
25.2 £ 2.8 24.4 x 4.5 24.3 * 2.9
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Table 7. Body and organ weight findings of female
Month 6 M
Dose (%) 0 1.0 10.0

Test Units No.of animals 5 5

Body weight g 35.2 + 6.2 33.7 £ 2.6 31.5 & 3.7
Absolute Organ Weights

Brain g 0.50 * 0.02 0.48 * 0.02 0.50 * 0.03
Heart g 0.14 = 0.01 0.15 % 0.03 0.15 % 0.01
Lung g 0.21 *+ 0.02 0.24 *+ 0.04 0.24 * 0.04
Liver g 1.22 £ 0.16 1.22 + 0.14 1.21 * 0.06
Kidney 8 0.42 + 0.06 0.42 £ 0.07 0.46 % 0.10
Spleen 4 0.11 £ 0.03 0.17 + 0.14 0.11 % 0.02
Relative Organ Weights

Brain g% 1.44 % 0.26 1.43 + 0.14 1.34 = 0.18
Heart 34 0.42 + 0.07 0.45 £ 0.07 0.41 % 0.03
Lung 24 0.62 + 0.09 0.72 = 0.19 0.65 % 0.11
Liver 8% 3.4 + 0.29 3.67 £ 0.68 3.25 % 0.19
Kidney 24 1.20 + 0.1 1.27 £ 0.25 1.22 + 0.18
Spleen g% 0.31 * 0.07 0.53 £ 0.50 0.30 * 0.04

Results are given as mean % S.D.

£ %

PCMX i ZREB IV EETCRES AOERALL
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PRAEHCHERLTY, ZEEREVEDTEVWAER
OSBRI EHI OB T B iR
DT A. e b CoRMBChOAEARREED
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ELTRAESIT BT EMTCE B ERBbRS.
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mice painted with PCMX for 6 and 12 months

12 M

0 1.0 10.0

5
42.1 + 8.5 43.2 + 11.8 43.7 * 6.5
0.51 = 0.02 0.47 £ 0.04 0.49 = 0.03
0.16 = 0.02 0.16 = 0.03 0.15 * 0.02
0.25 + 0.03 0.23 = 0.04 0.24 * 0.06
1.32 £ 0.19 1.30 = 0.22 1.50 + 0.28
0.55 + 0.06 0.5t + 0.09 0.60 £ 0.20
0.14 + 0.03 0.15 = 0.06 0.16 £ 0.11
1.24 % 0.23 1.14 + 0.23 1.14 * 0.13
0.39 £ 0.04 0.37 = 0.08 0.35 = 0.02
0.62 = 0.09 0.57 £ 0.19 0.54 * 0.08
3.15 + 0.23 3.08 £ 0.39 3.42 = 0.21
1.34 + 0.18 1.20 £ 0.15 1.36 = 0.28
0.35 £ 0.13 0.37 = 0.19 0.35 £ 0.19

L7cdioT, AERGHET Cit, PCMX 1tk 54
¥ r  0® i g

BES - BHGR & LCHER ¥ Ty b p-Chloro-m-

xylencl(PCMX) &oWC, Sle:ddY #i~w 2%/

WORERRBYT) L b, SBRBEARLAD
BTHRH L. BEERRTIL, =2/ -2 BfEX
7 1.0% $ L 0V10.0% D PCMX %, 2@, 798
fliciole o THMEFCER Lictk, £0ABRL, K
BABRFMIRELTo . ok, MBRCRAY -7
WA RBH L RBOFE TR L. BhEER
B, LEBECRAScABULCE, 62 BRL
V12 A BRERL, FEARENRAL LGV RLE
SRR ERT - e

RIEERBR TR, BYWoLERCRIE L KRR
DRITCEBDOE A bR ot HioBES XU
BOBRENZED BRI, FhboEEII B
Db bhtclod, BV BB EIELEN T
eds, BB 2HMEHOREIHERTFIX
Adbhlehole.
BrEGnRAR Tz, N¥EFHPTE, niEeik
7, BBREBLLURHEARFNRAOVThICE
WTh, B, BEYoMBLBDLhSHTRIELRE
ot

R0 L Bbhl.
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28-day Repeated Dose Toxicity Test for Clorpyrifos in Wistar Rat

Yukio OGAWA, Sachiko SuzUKI, Osayuki UCHIDA, Eiichi KAMATA
Minoru SAITO, Takashi UMEMURA, Masami WAKANA,
Toyozo KANEKO, Yuji KUROKAWA and Masuo TOBE

A 28-day oral toxicity test ot chlorpyrifos was conducted in rats by gavage at doses of 0.0, 0.1,
0.78, 6.25 and 50.0mg/kg/day. Cholinesterase activity in serum of rats was decreased at a dose of
0.78 mg/kg/day and above. Brain cholinesterase was decreased at a dose of 6.25 mg/kg/day and
above. Total-protein, triglycerides and total-cholesterol in serum and body weight gain were dec-
reased, while urea nitrogen in serum and adrenal weight were increased in the 50. 0 mg/kg/day dose
group. Degeneration of tubules in the kidney was found in the groups given 0.78 mg/kg/day and
above. No significant effect related to treatment was observed in hematological and clinical studies.
After a 14-day recovery period, all of the above changes returned to normal except for the depression
of brain cholinesterase activity. Kidney was slightly affected at doses higher than 0.78 mg/kg/day.
The liver and adrenal gland were slightly affected at a dose of 50.0mg/kg/day. The main adverse
effect of chlorpyrifos was a depression of cholinsterase activity, and the lowest toxic dose was de-
termined to be 0. 78 mg/kg/day. It is concluded that a oral dose of 0.1 mg/kg/day for 28 days pro-
duced no significant toxic effect in rats under the condition of this study.

(Received May 31, 1988)
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Fig.1l. Chemical structure of chlorpyrifos
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BEMOERERLHEL, By vFck b1 H1@28
HERHEORELfTT ok ks, EHBROWTIR
R E S4B Mo BEMM 2 R0
BRLELUTICREER : 5 R R—RREoH
BETV, RRESAUREES X OCREHER TR,
BTFRRTREXERES flicovn T ot

1. —jeikeE, SEHIURER

—HRBOBZE, ECOFE, BIUAEOHER
DWTREETY, BEEOHREILHER 1 EfT » .
2. MEFHIBRELSITEEFNRE

1685 E %%, = — 7 VBT CIREBIREX DR
ML, Table 1 R+ MEFABREDOTHE, IR
OHBE L cnB e o TAERIRECHAXZEL
1z,

¥, BEERHET22LLO—F2HEREL, 3%
20 1.15% KCl fxmz Thevr 4 XLLHE,
10000G T20 MIELO2 8 L e ki icovT, T-PRO
B X0 CHE ZJlE L.

3. REFHRE

e &3tk FERL, B4, OBE M. BRRE, TR
BEBE, RN, RN, BIFAmHBLERRZNELLE.
b FTEE, BR B, XBF (B X
VIR EILDOED LA RE, AREHEL, 10
Bt SEE L= Y VCREE LK.

FEAGENREIOR, B . TR, B,
B, BtsXURBENCEboBDbhIbDrD
Wl Fote.

4. ZOMHOKE

Table 1. Hematological and biochemical examinations

Items of measurement Abbreviation Kit
Hematology
Coulter counter model SP
Red blood celtl RBC
Hemoglobin HGB
Hematocrit HCT
White blood cell WBC
Sysmex platelet counter PL-100
Platelet PLT
Microx Heg 30A
Differential count of white bloob cell
Reticurocyte count
Biocggmistry Gemsaec automatic fast analyzer type IV
erum
Total protein T-PRO WAKO
Albumin ALB WAKO
Albumin-globulin ratio A/G Calculation
Blood urea nitrogen BUN SHINOGTEST
Creatinine CRN BMY
Glucose GLU BMY
Triglycerides T-GLY BMY
Total cholesterol T-CHO BMY
Alkaline phosphatase ALP WAKO
Cholinesterase CHE BMY E
Aspartate aminotransferase GOT EI1KEN
Alanine aminotransferase GPT EIKEN
7 -Glutamyltransferase r -GTP BMY
Lactate dehydrogenase LDH-P SHINOTEST
Calcium Ca WAKO
Phosphorus, inorganic Pi WAKO
Sodium Na DAIICHI
Potassium K DAFICH]
Brain .
Total protein T-PRO WAKO
Cholinesterase CHE BMY. 3
Blood coagulability Amelung coagurometer KC-10
Fibrinogen FIB. MIDORIJUJI
Prothrombin PT MIDORI JUJI
Activated partial thromboplastin APTT MIDORIJUJI
Hepaplastin HEP. EIZAL
BMY . Boehringer mannheim yamanouchi, EIKEN : Eiken kagaku Co., Ltd.
SHINOTEST : Shinotest laboratory, WAKO : Wako pure chemical industries

DAIICHI

MIDORIJUIE  Midorijuji Co., Ltd.,

% : A substrate : Acetylthiocholine

. Daiichi pure chemicals Co.,

Ltd.

E1ZAl @ Eizai Co., Litd.
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MEREERETIR2, STHCEDHLREDE cont
B5HICoWT, =—7 AEFCESRE D 3.8% 200! L

7= VR Y v s 0.2ml R ARCIESSCERMIL,
OBE LTt oo\ T Table 1 iR U B R HIE
L.

REETIE, 57274923 (AAAZH) %
Jv, MEiiE g5l vRHBER X v LR
COWTEAE, b v, 7 Eogs @i, pH o
SHEAXRELL.

5. ¥Etam

HREOWTIE t e, MmMEFEAERE, EL¥ER
#, BBERCOVWTRFRERLT ok, SH#o
Lokt BE, ZHETivd 0 Aspin-Welch
TtREEXT- .

FrFroRbhichRERBRSWTERL, £h
EhoRim LI,

1. —BRE $ELSIURER (Fig.2)
—fiRAEE X CERSCIERED LR T, i
FHCTHEH el

O HE CARRLNIM WO E oMk %

150

100}
Treatment period

| Recovery perlod|

Male
20 _____a‘—f
15 ——
10 -
5
Female
15 [,
10 ——— == —_— —
5
1 2 3 4 5 6
(Weeks)

Fig.2. Effects of chlorpyrifos on body weight and
food consumption of rats

AL, BHEBI1I~3HTETTHA DT M
Table 2. Biochemical findings in rats after 28 days treatment of chlorpyrifos and 14 days
Group(Dose) Cont. L {0.1mg/kg) ML(O.78mg/kg) MH(6.25mg/kg) H(50.0mg/kg)
No.of Animals 5 S 5 S 5
Male
S T-PRO g/dl 6.47*0.08 6.51%0.20 6.49%0.09 6.58x0.19 6.10£0.11%%
S ALB g/dl 3.96%0.05 3.99%0.09 4.02%£0.05 3.96+0.08 3.74%0.10%%
S A/G 1.58%0.06 1.59+0.08 1.63£0.07 1.52%£0.11 1.58*x0.04
S BUN mg/dl 17.24%1.19 19.02+1.11% 19.54%1.22 % 20.34%1.04%+% 19.62+0.95%%
S CRN mg/d! 0.50%0.06 0.52%0.03 0.55%£0.02 0.52%0.03 0.58%0.05 %
S GLY mg/dl 164.6%x10.16 163.4+9.71 161.6%+ 9.56 158.0+14.97 120.2*8.87%%
S T-GLY mg/dl - 144.4%*26.56 140.6%x11.10 127.8*26.57 128.8%* 23.87 64.2+5.81%%
S T-CHO mg/dl 59.40*6.11 57.60% 2,97 61.60%5.18 54.40+ 1.52 44.60%x5.41%%
S ALP mU/ml  567.4%53.6 582.2+ 36.7 583.8+% 25.9 555.4%16.0 729.8% 85.0%%
S CHE wU/ml  589.6* 49.3 581.8+40.6 427.0+ 38.9%3% 277.6+ 16.6%% 03.8% 32.8%4%
S GOT mU/m! 49.60%5.98 53.40% 3.91 47.60* 4.88 50.60*6.19 64.00+12.35%
B CHE nU/mgP 49.08%3.25 53.38*6.58 48.82%+4.24 26,12+ 2.68%% 15.66%1.07+%
Female
S T-PRO g/dl 6.52+0.16 6.44+0.186 6.23+0.47 6.25%0.12 ¢ 5.95%0.12%%
S ALB g/d! 3.73%£0.10 3.80+0.10 3.75%+0.19 3.73+0.07 3.63£0.04
S A/G 1.34%0.02 1.44%0,.05%% 1.53%=0.13 2 1.48*0.03%% 1.56%*0.06%%
S BUN mg/dl  17.82%1.586 18.96* 0.63 20.42%+3.12 19.20+1.18 20.78+ 0.78%4%
S CRN mg/di 0.60%0.05 0.52+0.04% 0.57+0.11 0.48+0.02%4% 0.50*0.05 #%
S GLU mg/d} 126.8%11.0 136.0+19.8 145.6%+30.7 130.0+6.3 126.2*+12.7
S T-GLY mg/dl 123.8%35.3 110.2+42.8 92.0*+31.3 122.6+ 33.0 72.4*+19.5 %
S T-CHO mg/dl- 110.6%11.19 112.8%x7.01 111.8+15.79 109.0+12.39 74.0+ 6.36%%
S ALP mU/ml  400.0*93.0 377.2x 18.5 362.2*28.5 393.0%+32.0 401.8x 62.1
S CHE mU/ml 2482.0%*414.1 2064.6*319.8 1253.6+211.,5%%473.2+40.5%% 110.8% 33.0%%
S GOT mU/ml 61.60%4.51 63.00+3.74 63.20+5.17 60.40+8.59 61.60%5.81
B CHE mU/mgP 61.68%7.61 55.78+6.60 52.80%+3.72 % 24.12+2.11%% 14.40%1.51%%
Values indicate mean*S5.D., S : Serunm, B : Brain,

Level of significance :
%t p<o0.01

%+ p<0.05 in comparison with control value
in comparison with control value
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OHET, #EiXl~3FECHEOMMM LR LK
B, TOBIRCHEE N Ehok. ZoOHEOEME
i, BEPSICETL, 3EBMSBEEMECHT T
CREX bH¥imTBEAER L.

HiHEE DR TOMEDOFIERITED bhih o1k

2. MA¥HRE

MEENREORERIT, FTRLTwiwd, #o
HZt¢ PLT o, Mo HEET RBC,HGB k¢
HCT,MH % XU H B CoRERIFFROMS, HE
CHEIFPERS L O vARoBMNED bhil. #
DEHE HEET RBC o4, PLT oMmsi
jz. LdL,

Adbh
WITFhLBEOEMNTHD, v 277
VIF—-20BHECALLDTHo .

3. H&{b¥HyiRE (Table 2)

I ci Ko LB k¢ BUN ofin, HECIX
5w T-PRO, ALB,GLU, T-GLY, T-CHO o4,
CRN, ALP,GOT oifiim, MH Ftciz Ca o4,
#p> MH % X v'HE < T-PRO, Na o4, LEEL
Lt A/G Ko, L, MH $XOHECiz CRN
O}, HE T3 X 5z BUN ofiine T-GLY,
T-CHO o} r@nbht. L, HEEOHED
T-CHO & T-GLY, #toHB® ALP oX{ba ki
Ry 275y v FF—20fBRAOE{THY, K

untreated recovery period

recovery
Cont. H(50.0mg/kg)
5] 5
6.47%=0.12 6.42+0.12
3.96*0.06 3.89+0.07
1.58%+0.03 1.54%20.03
20.50% 1.83 20.20%1.92
0.48+0.04 0.43+0.04
159.2+8.93 130.6%£9.13 %3
231.4+45.08 116.8x17.71%%
65.20:6.06 54,40+ 7.44 %
410.2%£26.72 448.8%55.03
476.0* 34.33 485.2*30.72
48.20* 4.09 55.60%5.73 %
56.58+3.19 39.52+2.02 %%
6.39%0.08 6.21+0.05 %%
3.90x0.06 3.83+0.06
1.57+0.07 1.6020.04
21.26%0.47 20.36+:0.56* %
0.60%0.03 0.53£0.02 %%
147.4+14.47 119.0%7.45 %%
164.6+ 32.90 94.2+8.26 %%
124.20+£7.60 117.60%6.27
293.2+16.27 301.8%9.18

2851.8+270.4 2240.6% 236.4%%
48.80%3.35 52.60%x1.82
52.60+2.07 34.80%2.79 *%

%

serum
100 recovery
50 -
O, v
% | __ brain
100}

L recovery

50 F

0.1 0.78 6.25 50.0 50.0
mg/kg
Fig.3. CHE activity of male rats treated chlor-
pyrifos

Level of significance: **p<0. 01 in comparison with
control value

%

serum recovery
100 —
50 - e
%o
100 -
— recovery
50 |-
0.1 0.78 6.25 50.0 50.0
mg/kg
Fig.4. CHE activity of female rats treated chlor-
pyrifos

Level of significance:
control value

*p<0.05 in comparison with

+ *¥p<0. 01 in comparison with
control value



52 #i

£ R B

Bro# o4 #7106 5 (1988)

Table 3. Organ weight findings in rats after 28 days treatment of chlorpyrifos and 14 days

Group(Dose) Cont. L (0.1mg/kg) ML(0.78mg/kg) HH(G.ZSmg/ks) R(50.0mg/kg)
No.of Animals 53 5 S 5 5
Mal e
Body Weight g 240.3%10.5 237.7+10.8 244.9* 15.9 241.3x12.0 212.8%+9.1 %%
Absolute Organ Weight
Liver 3 7.41%0.71 7.29+0.70 7.29%0.75 7.31%0.38 6.14%+0.29%4
Kidney g 1.56+0.10 1.53+0.09 1.52+0.08 1.49+0.08 1.47+0.11
Adrenal mg 38.8% 4.5 39.6+4. 41.4%2.3 41.0%5.2 51.4%5.6 #%
Relative Organ Weight
Liver g% 3.0820.17 3.06x0.17 2.97+0.15 3.03x0.08 2.89+0.07 %
Kidney g% 0.65+0.02 0.64+0.04 0.62+0.02 0.62*x0.02 £ 0.63*0.05
Adrenal =g} 16.1%1.7 16.6+ 1. 17.0*x 1.4 17.0+ 2.1 24.1+2.0 %
Female
Body VWeight g 152.9+4.8 153.8% 7. 154.6% 9.9 156.7* 7.3 155.0+ 4.3
Absolute Organ Veight
Liver g 4.28%+0.18 4.18+%0.24 4.37+£0.33 4.51%0.22 4,98+ 0.29%%
Kidney g 1.02+0.05 1.03£0.04 1.04%+0.07 1.11*0.06% 1.21=0.10%%
Adrena!l mg 42.2+ 3.3 42.8% 9. 47.4+ 4.4 55.4% 5.0%% 76.4+ 3.8 %%
Relative Organ Weight
Liver 34 2.80%x0.13 2.72+0.12 2.82+0.08 2.87%£0.09 3.22+0.16%%
Kidney g% 0.67x0.05 0.67+0.02 0.68+0.04 0.71+0.07 0.78+0.06%
Adrenal wmg¥ 27.6+2.0 27.8%5. 30.7+2.6 35.4+ 3.1%% 49.3+ 2.3 #$%
Values indicate mean% S.D.
Level of significance ¢ ¥ p<0.05 in comparison vith control value

D¥% p<0.0] in

BT ieh o . HEHENRHERLERELT
FobhicthboRAFRADOTTIL, 14AHOMH
MR TR, ML IEHOFEERL, W
hiTHEOE{LLFEx bhi. ML BL oo
1m# CHE st MH kxR XUHo ML Ll EoD
B CHE i3, EBAE b eRLIL. BEHEFLED
ZhboB{bd CROMEY 100% L LTHM% Fig. 3
(Bt) LFig. 4 () wiRUL7c. Moy - & b A
BREEORPYRL, BEFECROE TCEERL

comparison with control value

T LaLl, BerREommizREbhicdon,
HRELTHERE .
4. [BBER (Table 3)
#to MH RcEREEREORS, H B CHME -
BERoRD, BT  kBEROHMARED AT,
o MH BHcBRBSHEE, BIFE . LER, HE
i, BRI OCEF0E  KEROHMMMAEDL
e,
EHFCRIFE B BBoRkix-ThimEg

Table 4. Histopathological findings in rats after 28 days treatment of chlorpyrifos and

14 days untreated recovery period

Male Female
recovery recovery

Organ Group Cont. L ML MH R Cont. H Cont. L ML MH H Cont. H

Finding N 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Liver

vacuolization 1 1

microgranulation 1 2 1 2 3 5 3 L) S 3 5
Kidney

tubulus

degeneration 5 5 5 1 1 3 3 5

hyvaline droplet 1 3 3 5

eosinophilic body 5 5 5 5 5 5 5

calcium deposition 1 1 5 5 i 1 2 3

interstitium

cell infittration 1 1 1 1 3 1 2
Adrenal

cortex

vacuolization 5 5 5 2 1 1 4

congestion 2 1 3 4 ] 2 [ 4 1 3

svwelling ) 5 5
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untreated recovery period

recovery
Cont. H(50.0mg/kg)

S 5

279.5% 11.5 265.0x12.6

7.69%0.72
1.72£0.06
44.4%5.1

+0.15
+0.02
*2.3

8.24+0.54
1.78+0.14
42.2+ 3.4

.95+£0.22 2.90
.64+0.06 0.65
5. 1.6 16.8

k=~

5
4
1

I+ 1+ H+

170.7£ 7.1

4.48%0.33 4.6
1.13£0.08 1.1
46.6+8.0  49.

1
§
8
2.63x0.16 2.85
0.66+x0.04 0.67
27.2x 4.1 28.7

LT\

5. RBABYHHIRE (Table 4)

BRB\WT, RAEOEEI Mo ML 2L ke
#5400, Mz ML Ffwe14l, MH B0 Eicg 3 4,
T RED CRBIZ1 6, LIk’ MH Rt 341,
HErS5 6, ¥AREEVEOLS XU ML B
#1641, MH U EOoBesS5 6, HoCHR1H, L
24, HF¥ 36, MRBES#EoHR 1 4,
Mo ML %X 0t MH Bic& 1 61, HIEC 3 B 6
hie

EI¥f o e E MR B LA D ML [ Loftics
581, HOCHR16, bt ML Ll Eo fic
£50RD LRI

EHEFEOBRZ, RETOEU S HOHR L F,
REOHE S 6, MR HEOHRC 1§, D C
FiC1 6], HER2BIZD LRI

ElIF BRSO HR 2 I, #HDC
14, HE4 flED bR

RECEBoORMT 0T, M7, BREELY
CEERR bR, BCRRATOEENEES S,
BI¥ oMo ZiabizfimL Ty

6. ZOHOBRE
BB X 5 LB 5E{zRd bhich o i,
BIEY X OVE R

CP 037 v BT B28AMORE R EHMREET

DEW AL, CHE ¥ 0 {E]F Th-7. CHE
EEOET X ML(0. 78 mg/kg) Ll LRt M
Lo l¥, MH(6.25 mg/kg) LI Eo B BT
BERfgE-LFELTED R, McCollister 52
1% CP 0 2EMDF v b AOBEMRFTL 2HERT,
1 mg/kg LA Lo 4¢, 308 B HiMusisho CHE @
FERRET2RDTE Y, FEMMETERTY, 1mg
/kg RGOBETHETEED TR, ZOBRER

% DFERIVGIE—-FK LY, 7, CP o YRS
ZENDL, REMMBERRL, miHho CHE i
HETREMEEL0.78 mg/kg R DB EELD
ha.

McCollister &2 (3R 1 £ BEDHRIZ T~
8 HOMBIR T, FHinkkis X 4o CHE 5%
HOETREFZELICELTWSD, 28AMORME
BEI4HEBoEBEHE cim CHE ETF 2R : 4
FEBE LT L, o CHE offFizl4H
RIOEEM T, BHEOBEEIIR ORI MRES I
<, MEOEEL bERTE. Z ok CHE o
ETX180AMF 5% T, mifsFAL 1 mg/kg iy h
BRBEDLhTEH?, 8B o5 ¢ { mco
CHE ETRABLREALECETIROASZ &
b, HEBEHRGIZ, OFoE Tkt TR
CHE L {EF 5 &E 2 50 5.

CHE oZfbofliiz 20% M EoZE B %5 L%k &
LT, HET#Mge T-GLY & T-CHO o4,
T GLU o & ALP,GOT D3imaieisd bt
', D ALP LAOEIZ- Ay 2 750V FF =&
OHEARTAL LD TH -1, ZhbHoZE{LizEE]
BTV Ih b EHO\AL R LT e, ¥ cHE
T, MEHEE L GEOMMPBHSRD bR, KED
BpmEI2s T-PRO, GLU, T-GLY, T-CHO 0%t
CHEYRIELICTER? 312 0h5. LD
ALP, GOT o 1 in & MO BFRE B B 0 #IINA BFFREA~
DEELIEZLLIBN, BCRNBRERMETL, 4
BEHRT LM E DEERED Lhinh o T

BUN z#to ML Ll B0 HEC, ML,
ZTHhHEWCESENC S BRORME OB L5 MR
THHMNBEHLRA. CP i, R#Eh TSR
~PHEEh 5 T &b, BRKED bRCEIZE
BoREEELZLRD. i, BIBREOHMMSHE
TRD LI, JREHCETRZED bR
ChODOEMZVCTh I RGEOBEBEE L bRBH,
EETRBEEL b0, WFhiBET
LOLEZHLRE.

CP o2 OBE#BD Oz, %< DEkIZ1A
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AFoEEHRE, VTR EES 5\ EEERA e B

NEB LM, Mo CHE oEFRESICEHE L
potz. CHE LAY vHl L D&V RHMES C,
t +eidiid CHE 095 % o E»mEET 512t
$¥28ARI% ELY, CHE B ZecmEflTori
AL Y RCEEHHRASECERVW 2 EBbh
5.
28 AR MR SRR (5, CHE FEHETH
Do bhieh otz 0.1mg/kg i CP 0EHERTD
HEELD. ¥, CP x5k CHE jEHiH
2R rsboThh, 0.78mg/ke(ML 8 L ECF
Bz, 50.0mg/kg (HE) CHRECAFHVEEY
L2330 LELZLRS.
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Fe Fafififr b Y v 205 v MBI AT 5H%
M 5 - IEFRE - HEN - S. DIAJALAKSANA - &ff 1IE

Studies on the Teratogenic Potential of Sodium Dehydroacetate in Rats

Satoru TANAKA, Kunio KAWASHIMA, Shinsuke NAKAURA,
Srikandi DJAJALAKSANA and Akira TAKANAKA

Sodium dehydroacetate was given orally by stomach intubation to pregnant Wistar rats at the
dose levels of 0, 25, 50 or 100 mg/kg during days 6 to 17 of gestation, and the effects of the com-
pound on fetal development and postnatal growth of offspring were examined.

In the two higher dose groups of 50 and 100 mg/kg, maternal body weight gains and food con-
sumptions were suppressed. In the fetuses from both dose groups, considerable body weight loss,
high incidence of skeletal variations and retardation of ossification were observed. Increase in fetal
death was also observed in the highest dose group, which was considered to be due to marked re-
tardations in intrauterine developments.

However, threre was no evidence of fetal malformations attributable to the treatment of sodium
dehydroacetate, and the postnatal growth of the offspring was not retarded in any of the dose
groups.

It is concluded that sodium dehydroacetate has a retardant effect on fetal developments but not
a teratogenic effect in the rat.

(Received May 31, 1988)
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Hps : Fe FefifEr b 9aDFy PR EFPHCET2HE 55

Rp—, ==Y VoW, HHEER (B 1ke
Wi b 500mg LIT) 2MEHHhTW5. ADI (acce-
ptable daily intake) o\ vTid, #HAETHERS
KTWAWEREELLED DR TWIRWA, 1H1
At b DIERE LK 0.19mg(0. 0038 mg/kg) T
BBEWSPEBEIBREIR TS,

CFEIOWTIE, T FrEEEY 0.02~1% OFlE
THRMUICEE TS » v & 24EMAT LBk ER
BDiER, 1% HoOFRAOMMERE, e
BEBLhh ol EHEIRTWBEY, ¥k, Tt
FeEEgD 0.05~0.3g/keg FIB% 5 » 180 HiE
FOfRE LcRERY 35X UREFLIR 1200 MER S
ELRRARP W, FWBEd 0.2g/kg DLET
AEERH e E OREBB A B h, 0.3g/ke T
BEOTETELAD bhic EBEIh T3,

—%, HESMEFE-Y AT e FeEfgr Uy
A0 50~200 mg/kg #4EHR 6 HAH15H ¥ TDI0H
Mg REnRE L, BEFFET, BEETH, 408
HESNSIOCFLEES ZDbhEHE L T
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1. #WBRHMH

S FefiEies b ) ¥ A (&1, Lot No. 4207899) i1,
ERENYATERESTHY, BEKCERELYY
oS L.

2. B %

vaAE=%F v+ (HET » b, 12~130k) %
FVs, EES » F 2185 bR R A HE L KRR
B, BHEBRHCETREDORCHT v bR
HERCHEL, CORAREROB L LTRI L. iR
T bRT7AIHEERy —-Y (EEEFFRED 1K
FoRAEL, BEFSH (HY=vxr R, MF) &
YUOREAY A BR SR BYAETRIEE 25
+1°, HXBEE 55+5%, B&KmEH 15/hr, BRI
1280 (896 : 00~18:00) & L7

3. BEBRLIUTHESHE

e Vel + ) v &0RERIX TR O Bt
®#BERCLTHRELEL. Tihbb, 128HBOKT » ¢+
7 e FeERgT + Y v A0 25, 100 35X U400 mg/
kg #12HRRSIZEOHR S LR, 400 mg/kg Ti

TULANLE, BB, T, BB, $EEIBZDLH,
5 LA @MIEE Lic. 100mg/kg THBELIEL
HTMOMEI N RS bhviedd, FEEfliid -l
25mg/kg TikF e FeBERF ) v 205X D
LELDRARBRBED bR ok, LT,
BRI mES H bht: 100me/kg % BEHE
EL, UTF50% X0 25mg/kg MM E L.

1 RE22~23E DT 7 » F RGO BRERINZ S
LIENR6 B2 B17H ¥ COI2AMEH 1 EE 7 v 7%
BuwTse Vefifigr + Vv a0 ko 3 HELHIE
BOREL, BFERBIUHERERE2T o2 el
SNREEDO S v P ICRERBAKERBCEORE L.

FEE7 v M A —RREZBEL, FEKLITH
AR I U,

4. BAfFsRER

HZTI6~1TIEDIENES » + DWTI3, %208 H
=—7 VBT CHETRL TR XU TFELH
HL, BEEREXUHRE 2L, BFO4STEZH~
o FECIAATE T L R R B L . £TF
BEREoWTE, HRBFCL 3AEREORELT
W, IR HEL, EARlE L.

ZFRHEZDOWT, W1/3DHBFR7T7 vIRTH2HE
MEE Li-n®, Wilson oJ#'® i UTHKREIN
BAZERL THEREORTORERZT- 1. &b
¥ 2/3 OBFII0% =8 / —VBECEELEDD, 7
VY vRRESRES LR U TRABE T CTERER
DREHDORE LT » 1217

5. BRER

SRR BB L o TR S » + (KEE6
E) oW TIHHRD RS CHRERETV, H4E
BOFHYDORRICOWTREN. S HRERRAEP
MARHEFOEHRS ITCSRELHRD L L, &
REOBEXITV, EFFCOWTIREERELHEL,
AT L. HAEH4 BRIEFROFAELZT,
MNED EOFHEFEEE LT 3 REMC o\ Tl
HENRERED O 5 X 5 102 EFLHEL, R
REFEFIER L. Fie—RRExEHEEL,
W1 EGEYRE L. 4HEBE AL, 108K
B ARER Ul AREORIBFOMEHES 2 TR
DWCRETERETOMEXIE L. Ik, BB
FOBABCERHRL, TEOFKEELAN
fe.

6. At

FEREAL R I oML E LT, 1-RE, -
B HVIRMIRE LTV, ERBESZBIV1LYS
DR TRIBH L L.
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TERAD LRI, T
E
R B OK & BEREoOWT, 25mg/kg FMEREIAR BB L
1. BEEBGKICRIETEE TR GERARECERME YR L. 50K LT
1) —iRme 100 mg/kg B EHMPNBRI VEVERE

RO B (%54 H) » b 100mg/kg FErEBEE
RERUIIEIRES » P34 BB IR, IEIRY
BIUEAMLZB L THCRBRZED b oo i,
Teds, MEBERMER0BCRBEIh k1.

2) {EBXUEME

R s A A BT S » F OFHFEER X
OB 3 HERRI¢ Table 1 iR L.

HEROWT, 25mg/kg FHIRERE & RBIET
EORMER L. 50 3 X O 100 mg/kg 3 Ci3sp
SRR EEYmoME 2D bh, 50mg/kg B

Rl

3) HKRFR

IER208 BB EYMLCERES » P I UFHY
OEIBEBB LIRS » F-OWT, ThThHHEs
BRRBHTRELLY, FeFefRr Y v a0
BECRELLEE 2 DA DREFTRIIZED bR
otc. Tods, FEEMS X CEAEE L THRTHE
»bhichoi.

4) EHE, HREBIUHFRR

Table 2 RLAH D, EREGE, BREBIT

FREYTRE ol

DBRAERLESELRLE. Ik,

100 mg/kg #114E4% 15 H
BiMokEREE

HEBROWTHESWTONBHLET ¢ FrER)
Py Y ARERLOBIEREERED DRIt o T

Table 1. Effect of oral administration of sodium dehydroacetate
on body weight and food consumption of pregnant rats

Dose (mg/kg) 0 25 50 100

No.of dams examined 22 23 23 23
0-day ¥ 260.7+14.8 265.7+18.8 261.0£15.8 260.8+13.7
3-day 275.4+18.9 280.1%19.2 218.5+14.1 276.0+18.8
6-day 286.0£18.5 290.9+20.0 286.9£16.1 287.0+15.4

Body weight 9-day 299.1£14.8 298.5+21.4 289.4+18.1 288.6+15.5
12-day 317.8+19.2 307.0+22.1 306.6+19.5 304.6+21.1
15-day 333.4+21.9 331.2+23.1 325.4+20.4 316.7+24.0*
18-day 377.7+£23.8 371.5+25.9 361.2%24.7 352.5+20.8**
20-day 400.5+30.0 401.6+28.3 388.9%25.3 375.9+30.6**
1-day 15.5%+5.2 16.2£3.5 14.9%4.1 15.7%£4.3
3-day 19.3%2.8 19.2+2.6 18.8+2.8 20.1%3.8
6-day 20.2+3.6 20.8+2.3 20.2%2.4 20.6+2.2

Food consumption  9-day 21.2+2.6 22.8+2.6 19.7+2.1 16.816.1
12-day 23.5%3.2 22.5£3.1 19.8%+2.6 ** 18.4£3.8 **
15-day 23.9+3.3 21.7£2.0 22.1+2.9 20.1%£4.8 **
18-day 25.8£2.9 25.0£2.1 23.8+2.7 ~ 23.5%3.2 *
20-day 23.6+4.9 23.9+3.3 22.7+2.7 23.8%4.5

The results are given as mean*S.D.
a): Days of gestation

the control value.

*(P<0.05), **(P<0.01): Significant difference from

Table 2. Effect of oral administration of sodium dehydroacetate
on pregnant rats -

Dose (mg/kg) 0 25 50 100

No. of dams examined 22 23 23 23

No. of dams for fetal examination 16 17 17 17

No. of corpora lutea 21 25 24 o2
(mean*S.D.) (14.1+£1.7)  (13.8%1.5 (13.7%x2.3) (14.2%£1.6)

No. of implants 191 216 203 216
(mean*$,D.) (11.9£3.3) (12.7£1.4 (11.9zx2.D (12.7x2.3)

Implantation ratio(%) 83.4 92.2 85.8 89.3

No. of dams for postnatal examination 6 6 6 6
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2. BERECRETIEE GBEFER

1) AR, EH, AESIOECEK

Table 3 R LAY, PR L Ui
WCIIHBRELT e Fafir ) v 2858 Lo
MR ABEZRRSD bhlsh k. BFEmREOWTIT
25mg/kg BIXHBHREIGERBETH -1, 508
XU 100 mg/kg BHIHERE L bR THERIC
EW iR L. BEFECIROWCE 100 mg/kg B
DIECEIFEEHVELR L.

2) ShEE st
MBELELWThOBREWTH, AESULYE
THRFELALED bhish o (Table 3).

3) PIERBVE S B
HRBECREBRTFIEDLRE o1, Feln
BER 2 + ) » s S CRBEIER X ONETED
BN 1~ 243D bt (Table 4. LhL, zh
LORBIERREMZBEILBEEOLOTH
hi®, FRRERLEL -

4 AR
FHBARAUL Table 5 ©F D TRLE. B
FHaRBRCEED bRl -k, Fe Feggs
by AR SR CIESRIE OBRFY 25 mg/ke B
Z1 4, 50mg/kg Bz 54, 100 mg/kg Tfiz 4 Fl%
hZh@ED LRI, TR ERAEDOKRTHR 25mg/ke
Hel1fEsbnt. LaL, hboRBIZERR
ENCBEIh O L0 THH®, FThRERK
FEHERREDOhEhotes &b, T Fefiigr
FY Y AR B RATEIOLIELOh Lo
FRERCOVWTR, G20BRERLETHHF
PRBHYELEATRED LR, MRECKELT,
25 mg/kg FETIEWThoOLRORERIZFWTLE
BERID LR o, LHL, 50mg/kg BTk
MERY E®, a4, RE 235, 100mg/kg e
GHREAEY, THEESRY, RHEEERE W,
RE) BIUCWERYE B, #f, RE) Xrht
IEBRHVWRERLRLE.

Table 3. Effect of oral administration of sodium dehydroacetate to
pregnant rats on fetal development

Dose (mg/kg) 0 25 50 100
No. of dams examined 16 17 17 17
Moo tmplants 191 216 3 216
No. of live fetuses 187 212 202 197
(mean*$.D, (11.6+3.4) (12.4%1.2) (11.8£2.7) (11.5%3.5)
Sex ratio(male/female) . 92/95 97/118 110/92 99/98
Body weight (g)
male(mean*$.D.) 3.7%0.3 3.5%0.3 3.1%0.2 ** 2.6%0.3 **
female(mean+S5,D.) 3.4%0.3 3.3+0.2 2.910.2 ** 2.4+0.3 **
No. of dead implants 4 4 1 19
Early death 4 4 1 17
Late death 0 0 0 2
”P?Q{_tf.l.i__t_}f_(x) N 2.2 1.6 0.5 11.8 *
No. of dams with dea 0 0 0 1
No. of fetuse with malformation 0 0 o 0 -----
Mortality is §iven as_the average of the incidence in each litter,
*(P<0.05), **(P<0.01): Significant difference from the control value.
Table 4. Effect of oral administration of sodium
dehydroacetate to pregnant rat on inter-
nal organ development of the fetuses
Dose (mg/kg) 0 25 50 100
No. of dams examined 16 17 17 16
No, of fetuses examined 61 70 67 66 )
Dilatation of the renal pelvis 0 213.4) 2.1 141.6)
Dilatation of the ventricle 0 0 0 1(1.6)

Occurrence rate(t) in parentheses is given as the average of the incidence

in each litter.
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Table 5. Effect of oral administration of sodium dehydroacetate to
pregnant rat on skeletal development of the fetuses

Dose (mg/kg) 0 25 50 100

No. of dams examined 16 17 17 16

No. of fetuses examined 126 142 135 131

No. of fetuses with malformations
Nodulated ribs 0 10.7) 5(3.6) 43.2)
Fused ribs 0 10.7 0

No, of fetuses with variations
Varied occipital bones 0 3(1.9) 32.0) 41(30.3)**
Varied cervical arches 4(2.9 12(9.1) 61(45,9)**
Cervical ribs 4(3.0) 8(5.7) 16(10.6) 20(14.5)
Varied thoracic centra 17(14.6) 25(17.2) 29(22.4) 66(49.6)**
Varied sternebrae 82(60.4) 102(71.3) 12591.H)** 131100 **
Shortened 13th ribs 100.8) 0 0
Lumbar ribs 75(60.6) 97(61.7) 88(68.0) 86(65.6)

radimentary 7261.D 88(62.6) 82(63.3) 78(60.1)
extrta 3@.5) 9(5.1) 6(4.7) 8(5.5

Varied lumbar centra 0 0 2(1.6) 0

Ossification state(average number)
Metacarpi 7.3 1.0 6.0** 6.0**
Metatarsi 8.0 8.0 8.0 6™
Sacro-caudal vertebrae 7.1 1.5 6.8*" S.4**

Occurrence rate(%) in parentheses is given as the average of the incidence in each litter.
**(P<0.01): Significant difference from the control value.

Table 6. Effect of oral administration of sodium dehydroacetate to

pregnant rat on postnatal

growth of the offspring

Dose(mg/kg) 0 25 50 100
No. of dams examined 6 6 6 6
No. of implantation sites 84 92 74 76
(mean*S.D.) (14.0£1.0) (15.3*1.80 (12.3£3.4) (12.6%0.8)
No. of newborn at birth 76 86 68 70
(meanS.D.) (12.6*1.8) (14.3%1.6) (11.3%3.2) (11.6%1.2)
Delively index (%) 90.0 90.9 92.2 92.0
No. of offspring at 4 days 62 80 64 66
(mean*S.D.) (10.3£2.8) (13.3*1.6) (10.6x2.H) (11.0%1.6)
viability index (%) 82.5 93.2 95.5 94.1
No. of offspring after selection 54 60 56 58
at 4 days (meantS$.D.) 9.0%1.5) (10.0%0.0) 9.3%£1.2) 9.6%0.8)
No. of offspring at 4 weeks 54 59 56 57
(mean $,B,) 9.0£1.5) 9.8+0.4) 9.3%£1.2) 9.50.8)
Lactation index (%) 100 98.3 100 98.3
No. of offspring at 10 weeks 53 59 56 56
(mean*S.D.) 8.8+1.6) 9.820.4) 9.3£1.2) 9.3£0.8)
Survival index (%) 93.1 100 100 98.3

Delivery index=(No. of offspring at birth/No, of implantation sites) X100

Viability index=(No, of offspring at 4 days/No, of offspring at birth) X100

Lactation index=(No, of offspring at 4 weeks/No. of offspring selected at 4 days) X100
Survival index=(No. of offspring at 10 weeks/No. of offspring at 4 weeks) X100

These indexes are given as the average of the incidence in each litter.

TR OWTIE, HEFK, HEFHBIUMW
BHEEAYARTHE L. SENE k&L T, 25
mg/kg FCRWThoBFRTLEREIRD LR
Moieh’, 50mg/kg B (FEF, MRHEF) LV
100 mg/kg B (hFF, $HREE, UWBHED Ta#®
BHRERC L, FREENED LR,

3. HEFORBICREFTRE (BRER)

EHOILDERET » M HRS XY, HEFOE

BORERDOWTHN.

Table 6 IR LIcE D, HRHE, 2H%®E, 4 BkkE
H#E, BMER, 108REFROVWThARIWTHHER
BT FrBEmT Y v AR SR EOMIERE
D bRl ¥, ERT » MXET2AD
W H23B ooz a L, FHEcEitdh ot
FHEFRAERFIRBDOhiho .

HAFoAEEROWT, 1GBRIES X CHEL:
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Table 7. Effect of oral administration of sodium dehydroacetate to
pregnant rat on body weight of the offspring
Dose (me/ke) 0 23 50 100
No. of dams examined 6 6 6 6
0-day® 6.8+0.6(40) 6.6£0.6(37) 6.4%0.636) 6.320.9QD
4-day 9.8£1.6(35) 9.7£1.0(36) 9.2+1.5(36) 7.7£2.13D
Male 1-week 16.7+2.2(26) 15.1%1.4Q29) 18.8+£2.331 15.2£2.5(30)
4-week 81.8%10.4(26)  81.4%6.2(29) 82.6+9.93D 80.4£9.7(30)
10-week  347.6+35.9(25) 326.5%+32.3(29) 344.7+26.5(31) 345.9+27.0(30)
0-day 6.0£0.5(28) 6.2%0.7(46) 5.9%0.8(28) 5.8£0.8(36)
4-day 8.8+2.4(28) 9.421.0(44) 8.4£1.9(28) 1.5£1.6(35)
Female 1-week 15.6£2.1(28) 14.3+1.031) 17.0£3.0(25) 14.5+2.22D
4-week 70.9%9.3(28) 74.9£7.2(30) 75.8£10.7(25  T1.0+16.42D)
10-week  221.9+45.1(28) 224.1%16.6(30) 228.6+17.9(25 220.8+11.8(26)
The results are given as mean®S.D.
Numerals in parentheses represent the number of offspring.
a): Times after birth
Table 8. Effect of oral administration of sodium dehydroacetate to pregnant rat on
absolute organ weight of the offspring
Dose (mg/kg) 0 25 50 100
No. of dams examined 6 6 6 6
Sex of offspring Female Male Female Male Female Male Female Male
No. of offspring 12 12 12 12 12 12 12 12
Brain(g) 1.9%0.2 2.0%0.1 1.9%0.1 2.0%0.1 1.9£0.1 2.0%0.1 1.8%0.1 1.9£0.1
Pituitary (mg) 12.8%£2.7 9.6%3.2 13.5£3.8 10.9+2.4 13.3%3.3 10.7+2.8 12.7£2.1 10.7%2.2
Thyroid (rg) 18.1%6.3 21.3+6.7 17.9%6.6 20.9+7.3 18.2%5.2 25.6+6.2 19.7%5.6 19.8£6.2
Thymus (g) 0.5%0.1 0.60.1 0.5%0.1 0.6£0.1 0.5%0.1 0.6%0.1 0.4%0.1 0.6%0.1
Heat (g) 1.0£0.1 1.4%0.2 0.9%0.1 1.3+0.1 0.9%0.3 1.40.1 1.0%0.1 1.5+0.2
Lung (g) 1.6£0.2 1.9+0.3 1.40.1 1.9+0.2 1.5%0.2 1.9%0.3 1.5£0.2 2.0+0.3
Spleen(g) 0.60.1 0.8£0.2 0.6%0.1 0.8%0.1 0.6%0.1 0.8%0.1 0.50.1 0.7%0.1
Liver(g) 11.6%1.7 16.6+1.8 11.2%21.17 16.3%£2.2 11.1£1.2 16.0+1.2 11.2+]1.2 17.0+1.9
Kidney(2) R 1.0£0.1 1.4%0.1 1.0£0.1 1.4£0.2 0.9+0.1 1.3£0.1 0.9%0.1 1.420.1
L 1.0+0.1 1.4+0.2 1.00.1 1.4%0.2 0.9%0.1 1.3%0.1 0.9%0.1 1.4%0.1
Adrenal (mg) R 35.3%7.4 25.0+3.3 29.0£3.0 23.9+4.5 30.0£2.6 24.0£3.9 31.7+4.5 25.9%5.6
L 35.4%7.9 26.0+4.2 31.3£3.6 25.8+4.9 32.4+8.1 26.9+5.3 34.2+4.4 21.5%3.0
Ovary(mg) R 72.5+14.8 87.3%14.6 80.8+18.7 79.7£18.7
L 73.6+12.8 83.5%11.2 81.3%17.0 85.3+14.9
Uterus(g) 0.45%0.1 0.4%0.1 0.4%0.1 0.40.1
Testis(2) R 1.7+0.1 1.720.1 1.7+0.1 1.7%0.1
L 1.720.2 1.7£0.1 1.7£0.1 1.7£0.1
The results are given as mean*S.D, The offspring were killed at 10 weeks after birth
R : Right, L : Left.,
R, ‘fhbwﬁﬁmthﬁﬁﬂk%ﬁﬁﬁ&%” = 2z
b FREEERT LY v ARER EORKAEBEZED -
hishote (Table 7). FRERHET VT, 50 X0 100 mg/kg AR Tt
— BRI X C10EREFOEFT RV i EREOET LAEMMOMEI A ED bh, S0mg/

Te Ve b ) v a5 L oY 5 dihe
BRERED bR . ¥k, TESTORET
IRERLET L VRS Y v A ER Lol
HEEXRD bhith -1 (Table 8),

kg P EWERES » e LT HERBETHB L
MNHLER ST
BEFREROWT, ABERE, ARBRERERS LD
BREEDVWTHARIVWTLEHRT & FeEigr 1Y
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YARLDEEZEZDRDIHFHORBULIRL, Febn
KBRS+ U v ADEFHBERZD LR T

L Licath, 50 35X 0 100 mg/kg FIECitiafr
GBEOET, BREROMME X UELEBENZDL
h, *7:, 100mg/kg i & CRRBFFECELHMML
f=. 503 L 08 100 mg/kg i3FER T » Pk LTHIE
Bl L oBg Y RTHETh - R LB I UE
BB GOBMEOETREFBIRTFORTRE
PEYRIETT LY, ZORFFEOETR
et 5 HHEEO DI ZRINIBFORE R
H XN EEREETE R, LL, ik 50mg/
kg AECHERT » + DEFROETR X OFENY
MoONHOBETHBENEE Ch- b 2hbbT,
BRGEOBETORKEIIN b ER T, ZOF
F3RHEOHGHEEY R L RNBEDOAI L »
THREORTAMEShic b 3E 2w Thbb,
Fe FeEgT b U o ABRFEH LTRENIER
PHTHZ ENBLRBREIRD. Lo T, BfFlE
BOETFTRRHEeST 280 —RMEEL L LI
Pt 5 RERNHERO DI BRFORTIMHE
hizdboEEZLRE £LT, —BREREHHOK
R ENRE LB LBERHET 5 HIRERMN
#MnTsz Ehd, ARBTCEDLhLFREROM
NEXOFILBERBFORENH KB LIcELT
Y, FRBEFECROMIMIBITE L RE/IH
XhiBREFNTECLCEREEL DR S,

PEDT o b BVCEERRTEDLRITE PR
Eifar vV v AR X BRRFOREAWNLRLE LR
EREEE, HUNEOREROMIMLIEAD bhisd -
o, BEET, FBUREm, FLEEXEDLH,
HEWD~ v ALRWERRERLAED LD LEEL
bhs.

HAEFORERSWT, BOLLBRFOREINHMN
b b 1c503 X U 100 mg/kg AR CriltiER 0K
MO PECEETED - 1o, HEREESHTHT
hORERESWTLRFO X 5 WERREHEILE
Dbt Flph®R, £FE, HUFRBX
CXHEBEERCSWTHLRFREDOhd o .
ChOOBEND, FRRTEDLIIRFORER
#hix, REFOKELVSBICHMT SRR A
Mzl ehrBHE L, HABEORECREELYRIX
b oEELLRA.

HEDD =y 2A0RBCHEMBRIBLM I
Tuwiewhdd, ARBRIBITAEEERREHET » b
IURBFERMLTIzE iz 25mg/keg, WMAEFIZIL
Tit 100mg/kg EFhFR#EET SIS, ks, B

FIUBFCET S EPERD 25mg/kg 121H1
AT ) o EIE: (0.0038 mg/kg)'? Di%i¥6500
EThs.

3 & o

Fe FefEfgs bV ¥ A025, 503 & 0 100 mg/kg
AEYEET » VEFFE6 BDHI7THEC1HR1IE
BORs L, FERMEIVBFRECRIETEE
FBORHERDORFHHORRECOVTHEN, LTk
HBril.

1) BERBHroWT, 50mg/kg Ll ECINEER
DET R X CHEENMOME 7 EOBEEENRZED L
hic.

2) RFREE-SWT, EEBHREDbRh -
ey, S0mg/kg HLECRBRFHENCET, BRER
DM B L EGREN ZD bhie. 100mg/kg T
BRAFIETR L L e

3) HWAEFORRERSWT, WFhoRbERCLE
BErEDbhith -t

Bk, Fe Vef@r ) v 20@AHEIIED
hichoted, BARCRBFORFLIITHZ &
DL E R Tndks, ERkES XORFRER
SroEpEEre b 5me/kg LHEEIRI.

BRI EREEHER « ARGENYRENTRT
HRBRRETRC L - TEE L.
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Effects of dibenzyltoluene on fetal developments of rats

Tomiyasu KUROSAKI, Kunio KAWASHIMA, Shinsuke NAKAURA, Satoru TANAKA,
Srikandi DJAJALAKSANA and Akira TAKANAKA

Dibenzyltoluene was given to pregnant rats by oral intubation during days 7 to 17 of gestation at
dose levels of 100,300 and 1000 mg/kg/day, and its teratogenic effect was examined in the fetuses.

Suppressions in maternal food consumption and body weight or piloerection were observed in the
1000 mg/kg group. Moreover, a significant decrease in fetal body weight was observed in the 1000
mg/kg group. There was no evidence of an increase in malformations attributable to the treatment
with dibenzyltoluene in any of the dose levels examined.

It is concluded that dibenzyltoluene has no teratogenetic effect in rats, although toxic signs were
observed in treated dams and fetuses at 1000 mg/kg/day.

(Received May 31, 1988)

bhbhit, BEFLEYHOLZEM B TAH%ED
—FRELT, BHBEROVWTHRF LTV ch
% ¢z Tris(2, 3-dibromopropyl) phosphate?, Tris
(1, 3-dichloroisopropyl) phosphate?, Zinc diethyl-
IrRAFUO, ~Tx e
EoRBErhth#isLic

SENE, LFETECRBMGE LTERER T
HBURVIN A= VRIERTS v PIZEBSEL, BBFR
ERRETEECOVTRREL O TEOREY RE
5.

PR b= Y IEFLERETH 25 (IR
#F5 4, 2— FES63), AW H BT oG\

£ B G BK

SRYDA P A VT 2 LA (B OS8R
B, oRvoa b A= vKREBEA BTV
DTI=il (AXERH) COLBEHRLARLTHRE
L. REBR, FIET » b 2AVETHERB O
cHSWC, ERRtABEOMMMEINRE IR
1000 mg/kg 2 HEARZEE L, LT 300mg/kg 3k
O 100 mg/kg D IBHE L.

By 4 AX—%RF v b (AEXT » b, HELGAR,

dithiocarbamate®,

HE12~138K) RV BYSTEIRE 25£1C,
HXBEE 55+5%, #KEKISHE/hr., BRZR12E
4 (8383 6: 00~18:00) & L7

FIES » VB 5knie, REEMLELERAR
X THUBEDPCHTAZDORTCHET » iR
BLicbD L LTERIHL, CoREEHFEOBEL
TRELL.

FIRS » M7 8y —o (HHBERED 1
EFoREL BB () =vz LR, MF)
¥ X UUKEA R B HICERI .

HTOWOERT » F KIAFOBERRHELZSUE
R7~178%C, oXvoa b A= v O 1000 mg/2
ml/kg, 300 mg/0.6ml/kg ¥ X vt 100 mg/0.2ml/
kg AIBEY {H1IEE VY vFEAVWTRHEIRSL
fo. e, MWBBEOEET » bRz I<ili2Zml/kg%
REcEnEE L.

E5ET » i —BRBEEEL, FEBSITHE
ERAAE L. TRTOERES » MMER0H B
= -7 VBT CEEVRMLTTERRHL, RER,
HIRE, FETRAFEES L CEERFE LIS £F
B oW TRAEREORE LT, HHEEEKk
ErRELL. &840 1/3 0L FBRFROW
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Cik77 YRTH 2 BEEE L DL, Efs LUK
oW Tk Wilson o AR S €, Bificon
TRENOBEMFEHNEY CHSBEOREORERLT
ol BHiy2/3 DEFRFIROVTIZNG =X 7 —~
AETEELI Db, Dawson 0 FE® i LcdioT
7 VY vRRERRERE{ERL, BRRORED
BEYT o0 ok, BHEMECZOWTL, $I135FE
D120 EDEX¥ETH L% lextra], £hid
gdubow MHIFR] SHEL, ThfhoREHE
AN

EERRFUIRGLEORA & LT, 1-ReE GF
ER), t-¥E (85 » b offE, BHE, BEE H
BE, B, BFGE ¥ LUmAikE BFED
TR, K, RERER, B0 AV, GERE
5%EIV 1 ZoKECHBRELEBE L. ki, t-

30

IOL

BETIRENBOBEICIE Student OFEX, RiE
RO AT Aspin-Welch o FEER V.

£ B OR &

1. HRRGCRITTEE

1) —RER

100 36 X U 300 mg/kg BTk, 2BBMHEEL
T—BRRBC B EDbhitho k. 1000 mg/kg
By SBAMG 6 B (IEIRISHB) BRI
EN1~2HABERINAED, FECHIEDLRT, B
Lpasa10A % (RE17A B) BEimlEL:.

2) ;|HE

RSP RT 2858 T » F OPHEMAROHE
%% Fig.1 iR L7z 100 35 X U° 300 mg/kg FELast
BRL HBELTCHEREY RS eh ok, 1000 mg/

* o—o Control Py =
e—e 100 mg/kg I N\

A—a 300 mg/kg S
o th—/—:/ / 4
8 =—am 1000 mg/kg a7 oo "
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[
Administration
T . — — —
1 5 10 15 w0

Days of gestation

Fig.1. Effect of oral administration of dibenzyltoluene on
food consumption of pregnant rats
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a—n 1000 mg/kg Q%A/
& u
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* 504/
g _p=8-00
@ B%Bze/
==
Administration
200%
N . .
0 5 10 15 20
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Fig.2. Effect of oral administration of dibenzyltoluene on
body weight gain of pregnant rats
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kg BCIlRSBA 3 A (EFE9 AH) »oRMEE
DETHEZINLN, BERTHIEE D HBED
KEZCERB L.

3)) # =
RSS2 88T v F OFREROES
% Fig.2 iR L. 100 35 X 0 300 mg/kg BEiIsR
BRI AEEB YR LN, 1000 mg/kg BECix
#505A 7 B (EIRI3E B) 2 HEREOMMIPH A
BRXh, #ERTHEINBROKE: CEH L,
.

4) RN, MRS IUREKR

EIR20B BEOEHRS » F OHEH, FREB IV
HIREA Table 1 R L7z FHHEERO FEAHK
4231000 mg/kg TS BRI LUL, BAR, KK
BB IUCERBRIRBEL O vSr b= vh

BEolMrEEEIREDbhish ol

2. BECRETES

1) &FRER, &, $ELLURECE

Table 2 IR LIc X 5 EHBAR, B IUR
FRECRELNBREOR VUM L= vRERE
ORI EBEZIADbRh-%. LIL, FEXR
FEBEOE T 1000 mg/kg FHOREED bR,
2) SEBERE

P~ =7 ORRFLHBHC I AIBRIhE. A
RF, HRBSIOHERY & bixo fafFa3 1000 mg/
kg Bt 1 fIREBEhC D, TORERIE S NEBH
EOMIEREREDbhith ol (Table 2).

3) ABBERERE

Fafr O IR E © B % Table 3 Rl
BLoMESHRE 14, 300mg/ke B2 4,

Table 1. Effect of oral administration of dibenzyltoluene on pregnant rats on

the reproductive parameters

Dose ( mg/kg ) 0 100 300 1000

No. of dams 20 20 20 20

No. of dams with live fetuses 20 20 20 20

No. of corpora lutea 299 280 288 274
(mean +S.D.) (14.9£2.2) (14.0£2.5) (14.4+1.9) (13.7x£1.5)*

No. of implants 251 235 259 252
(mean *S.D.) (12.5+2.9) (11.7+£3.1) (12.9£1.5) (12.6+1.5)

Implantation ratio (%) 84.8 83.7 91.0 92.3

*:P.

Inplantgtion ratio(¥) is expressed as the average of the incidence in each litter.
<0.0.

Table 2. Effect of oral administration of dibenzyltoluene to pregnant rats on

the fetal developments

Dose ( mg/kg ) 0 100 300 1000
No. of dams 20 20 20 20
No. of implants 251 235 259 252

No. of live fetuses

243
(mean +S5.D.) (12.1£3.0)

Sex ratio (male/female) 124/119
Body weight (g)
male(mean +$.D,) 4.1x0.3
female(mean +S,D.) 3.9%0.2
No. of dead implants 8
Early death 8
Late death 0
Mortality (%) 4.1
No. of fetuses with
external malformations 1(1.7D*

223 246 240
11.1x3.1 (12.3£1.6) (12.0+1.6)

104/118 129/117 122/118
4.00.3 4.0£0.3 3.8+0.4 *
3.8+0.2 3.8£0.2 3.6+0.4 *

12 13 12
11 11 12
1 2 0
5.5 5.0 4.5
0 0 10.9 °

Fetal mortality is expressed as the average of the incidence in each litter,

* :Omphalocele

® :Manus vara, short and kinky tail

Occurence rate(}) in parenthesis is the average of the incidence in each litter.
*:P<0.05
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1000 mg/kg B 1 GBI A. EZUBBIRI SR
P24y, 100mg/kg Ff & 300 mg/kg Fizthth
18, XBRSHMRBRIVENSET TEHROSIEE
231000 mg/kg Fizth2h 1 fIFoRB I M.
Larl, WIhoREORERL LNBHLEOMRE
BERZDLhish ol

1) BHERERSE
EwERSy Table 4 HE L.
a) FREK

BFREY L LU ofs, REFORAS XUHEF
DR BEA L% A6 LIclafF 22 1000 mg/kg iz 1 G1E

Lxhi. LhLl, RERREINBRLOMIER
ZaEHbLhlorot.

b) BHER
fBAOBRERPNBRLEUCEFCAD LR,
FhooEEERERIRDOBED THo . BHEF
ORGSR B, 100 35X U 300 mg/kg B EhE
hlfl, BHESORE (W) ORF L 1000 mg/ke
16l BEGORE (W, 28 ORIFENR
BYSURHC2~250, WEBEORE (EW, it
R OBEFINBRELSDERSS~T5HABE S
. LA L, JBRCERTIALOFTRERORE

Table 3. Effect of oral administration of dibenzyltoluene to pregnant rats on
the internal organ developments of the fetuses

Dose ( mg/kg ) 0 100 300 1000
No. of dams 20 20 20 20
No. of fetuses examined 86 85 90 87
" Dilatation of renal pelvis | o o 29 1.0
Left umbilical artery 22.7 1.0 1.7 0
Absence of the aortic arch 0 0 0 1.3

Bifurcation of left subclavian
artery 0 0 0 100.8)

Occurence rate (%) in parenthesis is the average of incidence in each litter.

Table 4. Effect of oral administration of dibenzyltoluene on pregnant rats on
the skeletal developments of the fetuses

Dose ( me/kg ) 0 100 300 1000
No. of dams 20 20 20 20
No. of fetuses examined 157 133 156 153
Malformation
Fusion of ribs 0 0 0 10.1)*
Absence of tibia 0 0 0 1(00.D*
Hypoplasia of radius 0 0 0 1(0.7*
Variation
Cervical ribs 10.6) 10.7 100.7 0
Varied cervical arches 0 0 0 1(1.0)
Varied thoracic centra 4(2.6) 2(1.3) 3(2.0) 25(17.3)
Varied sternebrae 55(34.6) 55(39.4) 60(37.3) 75(49.2)
Lumbar ribs 31(19.0 1409.2) 17(10.9) 69(46.5) **
rudimentary 31(19.0) 1409.2) 17(10.9) 65(44.2) **
extra 0 0 0 4Q2.4)
Varied lumbar centra 0 0 0 3(2.1)
Varied sacral arch 0 0 0 10.7D*
Varied caudal arch 0 0 0 1(0.7*
27-presacral vertebrae 0 0 0 8(6.3)
Deformity of humerus 0 0 0 10.D*
Ossification state(average number)
Metacarpus 7.9 1.9 7.8 1.8
Metatarsus 8.0 8.0 8.0 8.0
Sacro-caudal vertebrae 7.9 8.0 7.8 8.2

Occurence rate (¥) in parenthesis is the average of incidence in each litter.

2 :Accompanied with fusion of 4th sacral arch and lst caudal arch,absence of tibia, hypoplasia of
radius and deformity of humerus, :

=2:P<0.01
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RIETERDD LR o BREWE ISRy
Bi) ¥ETHRFINBEL S UERC14~6951
#Zxh, 1000mg/kg BFOFAER (46.5%) 1TREE
EHABFERE» - ¥k, BHORET B
DAY 1000 mg/kg BE 3 41, AUHERTORETHA%27
fEDORE723 1000 mg/kg Biic 8 41, WS L RS D
By (BE) DBFRSIVEREORE (FTH) o
FRThZFh1PIEEIR. 2L, RERCEE
ZRTBIDLRILh TN

c) FiLikg
FRBZOWTCIRPFEE, FRAS IO - Bl
BOEEELARTHELLEY, WTFhoGHis\\T
bR L YR v b s vEEREDHICERSE
B bhith o i,

FERETF » PRV A ML= vERAORSE LS
£, 1000 mg/kg FECIE, BEHEEORP B IV
T OMEIAZED bh, 1000 mg/kg FRIIIENR S
y PR LTHERETHSZ LWL

1000 mg/kg BHCISWTEHESROE T ABES
hictt, o<vearbtr=vloSEBcisExh
TEY, v tr=voRbrERLEELE
13 2 HE.

Bafresh 2 E LT 1000 mg/kg BECiffise &
LREBLBFEEOE TS bh f=. 1000 mg/
kg IERS » PR LTESREO WP LR TRART
Holez &, BIVERDOREDOEBEDETRE
RBIRFORECEBEBELYETZ ENLYY, &
DORFHEEOET IR T 2 RBEEBodr
KRR ORBI AWM IR D EEL LR S,

RV PN v RBELIERT v P BLEL
hicBAFeARE, RS XUCEROEAGHNLH
IR LML, ThORARBENLEES
RBRETH O, BERGEL OV trs
vBEDEELIEZL LRI

HEBEORY L LTBZ 0K 3003 X U 1000
mg/kg B, ERBEEIRS100% X U0 300 mg/kg B
i, KEFRSHXES X CEUNHEET TR SR
231000 mg/kg FrBBEIhic. L, chboR
FRWTFhBRRBENCEE IR IEELPCH-
el l, BIVRERCLERZER ST Ehb,
ORVON A= v BEOBBEREL bR,

TRAB L LTHEORS, BEORES XUEE
OB L A0 LICIFS 1000 mg/kg RicBRS
hich, RERZHEZRED DR E1,

ZORBFRINERECSWTHRSE, HESIVER
DHAHN EHEZIRLDIOT, ThLBERRENR
BXhiciEREEL ORI, BRERE L CHEHENS,
LS ORE, WHEAORE, WEEORYE, Btk
DR, HERTOHE R 2THOKT, LHEORE,
IESORES IVEBESOREIHEILA. Le
L, WThoBROBRERINEH L OMETEIL
Bbbhithole. ThbHDRED S b EHFORY,
S ORER XURHSOREIA—KBFchzs
h, TORFIAZRECARTE, BRI CERD
HEABLHEEA LD THoTe. —FH IV F1 B
T EORBHRTFYIERS » FicBELESRS, Bt
BhE (extra) o REFELHMTHHREE IR T
B0, KRLE iz is\T 1000 mg/kg B CHER LS
DB T OREREIFR ML LHL,
HERREBREBHEME (extra) o RAHE IR
FLoBleAEEREnLhY, vvrtaxzy
DOF LI » T extra OREFEIHITEL LD LW
SRR,
HEDEENG R VA b= VIRIHESHER
BEVWbDLEL DR, ik, B#FIUBECY
LT 300 mg/kg REREMERCH- 1.

x & o

SRV A= D 100,300 35 & T 1000 mg/kg
RERT » FCBFORBERULSUERT A2b
17BEEXCHEH 1 BARHZEORS L, EROMIES X
UHFRECRETHEYRELE.

1) HERHEIRDWT, 1003 X U300 mg/kg AL
TR—RER, BEEL X OGENNCE IR
Hbhhighotz. 1000mg/kg AETE, 8, H#H
BORY R X UHESNOWHNED bhi.

2) EPE20H H OB unT, 10035 X OF 300 mg
/kg AECIRBARRBRFR, HHE, BFEESIV
BFRECRICERE LB RED Bhich o kit 1000
mg/kg AR CHREDO BFEEOERILETAZD L
hic. 5%, ATSRESIOEROBRECE\WTL Y
RvPr btz vBERLBEEL BRI RETESE
Ihigh st

Pk, REREGTTIEL, P_vea iz v 1000
mg/kg FIBIIEES » P LTHERBERECH-
i, EAUIERR L URIFEFEFERERED bhlh

wl.
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F344 5 » M3l % potassium pyrophosphate DM{EM:HEERER
THiME - REBT - SFERS - REJIIBRF

B - 3K

it

Subchronic Oral Toxicity Study of Potassium Pyrophosphate as a Preliminary

to Long-term Carcinogenicity Studies in F344 Rats

Naoshi SHIMOJI, Yuko MATSUSHIMA, Katsumi IMAIDA, Ryohei HASEGAWA,
Yuji KUROKAWA and Yuzo HAYASHI

A 13 week-subchronic toxicity study of potassium pyrophosphate (PP) was carried out in male and
female F344 rats at the dose levels of 10, 5, 2.5, 1.25, 0.6 and 0% in the diet to estimate the
maximum tolerable dose for subsequent long term carcinogenicity study. Sixty animals of both sexes
were divided into 6 groups each. By the end of the test, two male and one female animals in the
highest dose groups had died because of renal failure. Body weight gains of both male and female
rats treated with 10% PP and of male rats treated with 5% PP were significantly decreased as com-

pared to those of controls.

On histopathological examination, necrosis and calcification in renal

tubules, ulceration and/or granuloma formation in tongue mucosa and hypertrophy of salivary glands

were observed at high incidence in these groups.

Based on these findings, a concentration of 52 in diets was determined to be the maximum tole-
rable dose of PP for use in rats in a long-term carcinogenicity study.

(Received May 31, 1988)

i L b K

potassium pyrophosphate (K,P207) 134 F1330. 35,
HMESBZA LT BEL, RE~ABORHEERIIX
B, barvizAaoBRERR T IR THY, i
oA Y vEBERELD LB Yo, BRRERR
MmN & LTRESh, oAy vEELBEHEL
T, A V== CORER, KEGHEDA LT A
4 F OBk, REEHORERNLE, TAAZ2Y)—20
A—nR=3 v, a—eFERoMHBEOHM ~a .Y
—w—ooHEBE bk, BT HoRKEORM,
WEORKOBELHHE Y DAL, F—XOZL
L&, IR X T\w5. potassium pyrophos-
phate * ALk BHRBOME 1Rz LA ERL,

sodium pyrophosphate 1zt 2&MElREKCIz, B
PERIE e X B LDs % 233 mg/kg, ERRLERL B
LDso 7% 4,000 mg/kg ML E&HEIRY, X hEHO
RBTRFRATCAREEFOELLIEDbh D
EHEINTVLBY, ] 41X potassium pyrophos-
phate OEHB ST 2 £ 5 HES I OEREOK
FEHELTWA., SENMERERARIEIL LHERED
F344 5 » b120t% V>, potassium pyrophosphate
RNk D BRI A% P M B AT o T

SEEEH B L UNH

5D F344 5 » M R MHERGOIEARF » — 4 X
VA 0EBAL, 1BEOFHLEIRE, £FFI10E
OMERE 6 BT oS k. BofTiz Y v—v A
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7 ADRAFERC T, BHORELREREE 2441
‘C, {BHEES5+5%, BAEM 18/hr (F—-n 7V v

2), 12B5RIOMIEITRME, 128 MOMWITE L. B
P, 73ARF e 7 —CRHRSETORAEL, KK
BEHT A — CABRREED Y 7 b5 » TR AW,
B 2EZBAET o0 Bk & U TPl sk
235l potassium pyrophosphate % i\ 7z. pota-
ssium pyrophosphate %% ¢+ — XV 2—# 3K KH
¥ (CRF-1) wxh£h 10, 5, 2.5, 1.25, 0.6% D
EETRAL, LRMEERTOYCISERE hCE
JEeie, W@REE UTHAMKt (CRF-1, %) o
S b2 DRERG. KEKRKEKEAVCERR
BRIl REHEHE, 2UhrounT—RivEdy
HAGEL, Rl EEENERT - BELTEL
ERE L. Bk s ok Aoz 2n biet —ik
R, BHR=—7ARETT, KWHBAERL D
gk, BREBLI.

M X O AILFN I, FRmERE, QMR
~x/BEVE ~<b} 2V i MCV(%),
GOT, GPT, ALP, TTT, #ryrvry, #avas
v —, TG, -y #&H, BEA, A/G, RESE,
rvTF=v, REE, ZTT, aA vy ADFHBIOW
TRE L. HEE, #HESRIHROCEELTHD
- WAL, B T:EG, MR, Wi OB R,
. BV, MR, BPBE 8, SMRoVWTREE
RERT -7 LRESBOM, F8 e KB
B, 1B, FREE Bt BCRT. FLBR. U vNES, BIARE,
REX, fH, PR, E, FETER. Azl FE.
BRI PR E A< ) VRS TREE L. Aft
BEOHHBICEL AT 7 4 vEBUTHEDA2ERL,
hematoxylin-eosin (HE) $a 2K L, REMALIN
CBFRZTo .

& S

1. —ReRfE, (FE, BER
ERENMEAELCT, BEAERH (10%) ofT?2
B, HT1ABEECIBEEL LR BRPIETTHER
Hbhhie., ¥R ARN T E L EREBT
2 OHENA DR, ERETRE RV £oft
@ potassium pyrophosphate ¥y 5.3, XWIBREIC—A%
REBORBREDLA ol FBEHDOIELH
Mie ) OFIGEHARES X OFHBERYEERE (b »
2) 13O 10%, 5%, 2.5%, 1.25%, 0.6% & Xk
Ut crhZh 9.1g(905mg), 14.9g (744mg),
15.7g (394 mg), 15.2g (190 mg), 15.1g (91 mg),
14.6g (Omg), MED 10%, 5%, 2.5, 1.25%, 0.6%

400 W

wW
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Fig.1. Growth curve of male F344 rats treated
with various doses of potassium pyrophos-
phate in a subchronic toxicity study
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50 T T 1
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Fig.2. Growth curve of female F344 rats treated
with various doses of potassium pyrophos-
phate in a subchronic toxicity study

BLUOXBECIXthL£h 5.8g(584mg), 10.2g
(508mg), 10.0g (251mg), 10.3g (128mg), 9.6g
(58mg), 10.0g Omg) ThHH, HiKEE bIEEARE
¥ (10%) CHRERORERBRLIEDLh. KB
WiEIPHERE & SRS ARRCAERINMH AR bR,
KB TREOFHEE T, HDI0% B X V5 BH,
HEDIOZBEDORATE L Y HREM LR L. £80
PHkEOHERY Fig.1,2 wiRLk.

2. M#FHSSUMBFEEFHIRR

HHBZ & ofEix Table 1,2 R L.

b RSB AL MERE & b AER LR L. L0
PSR B R T D A ffids X ke s v T H 4
BRTHELEHNZD b
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Table 1. Serum chemistry and hematology results(male)

Dose 102 5% 2.5% 1.25 % 0.6 % Control
(Effective No.) (@) (10) (10) (10) 10) (8)
GOT(KV) 92.0%+9.6"" 70.0+7.3 66.2+8.1 67.7£4.8 68.5%8.1 67.5%86.1
GPTCKY) 39.5%9.0°° 27.9+1.4° 26.2+1.9 25.8%2.8 24.3%+2.8 25.8+2.0
Alp(KAU) 21.1%2.0"° 13.3%1.2 11.3%+1.2°" 11.8+0.9°* 11.8%£1.3° 13.3%1.0
TTT(SHU) 0.99+0.54** 0.40%0.18 0.27%0.11 0.45%0.16 0.42%0.29 0.34%0.17
T-bil.(mg/dl) 0.55+0.08" 0.47+0.08 0.51+0.07 0.52+0.08 0.48*0.06 0.46%0.07
T-cho.(mg/d1) 96.3+5.5"° 51.0%5.4 43.9%2.7 54.2%2.7 50.1+3.8 51.7+3.8
TG(mg/d1) 69.1+16.8 77.6x17.6 77.5%14.3 116.0+18.6°° 94.7%30.7 85.3%17.5
B lipo-pro.(mg/dl) 131.4+26.8 117.5%£20.8 106.0£27.1 195.1+147.1  132.4%36.8 127.2+19.8
T-pro.(g/d1) 6.25x0.22° 6.54%0.13 6.57%0.18 6.65+0.16° 6.50+0.12 6.48%0.10
A/G 1.70+0.19 1.75%0.05 1.814+0.07 1.85%0.07 1.89+0.09 1.93+£0.08
BUN(mg/d1) 34.6x2.1°° 22.7*+1.8"" 17.9+2.1 17.6x1.4 17.0%1.3 17.5+1.1
Creatinine(mg/di) 0.85%0.21 0.65%+0.25 0.84+0.23 0.94*0.15 0.72+0.45 0.910.35
Uric acid(mg/d1) 2.00+0.37"°.  1.19%0.29 1.01+0.20 1.29:+0.56 1.47+0.63 0.98+0.29
ZTTCKY) 2.79+1.02** 1.62*0.32°* 1.24%0.19" 1.41+0.36° 1.07%0.23 1.08+0.12
Ca(mg/d!1) 9.2+0.4"° 10.5%0.3"° 10.7x0.2 10.8+0.4 11.1+0.6 10.9+0.3
Erythrocyte(x10*/mn?) 706.6£43.7°° 893.1+17.3"* 926.1%24.0 953.4+33.0 942.8+15.1 945.0+22.4
Ht. (%) 375.0+16.4°* 443.6+9.1°* 454.6%11.8 168.4+15.6 465.1+9.5 465.5+10.8
MoV u2) 53.3+1.1°° 49.7*0.7 49.1%0.3 49.2+0.4 49.0+0.5 49.0%0.0
Leukocyte(x102/mm?) 71.9+14.5 59.9+10.5 85.7%38.5 146.6+41.4** 98.9%14.2°* 59.3*15.5
Hb.(g/d1) 121.1£20.7°° 154.0*3.7"* 153.8%15.1 160.3%6.1 159.9+3.2 161.3%3.6

* 1 p<0.05 ** 1 p<0.01

Table 2. Serum chemistry and hematology results (female)

Dose 10 % 5% 2.5% 1.25 % 0.6 % Control
(Effective No.) ® @ [€(9)] (¢{)} (©)] (10)
GOTCKY) 80.3+3.6°° 69.0+3.9°" 70.7x£5.8"" 68.8+8.7 69.0+5.2" 63.3+4.1
GPT(KU) 35.2+9.0°* 26.5+4.2° 24.1%£2.8 23.4+1.4 23.0*2.6 23.1%+2.0
Alp(KAU) 15.0+1.8"* 8.6x1.1 8.6%0.8 10.0+1.7 9.0%1.2 8.5%1.4
TTT(SHY) 0.43%0.17 0.39+0.14 0.45%0.22 0.48+0.19 0.31%0.09° 0.44%0.16
T-bil.(mg/di) 0.47x0.16 0.53%0.12 0.62x0.06 0.55%0.11 0.59+0.07 0.57+0.11
T-cho.(mg/d1) 112.0£10.0°* 83.9%9.2 85.0%5.5 86.4+8.5 80.8%5.1° 87.7%6.2
TG{mg/d1) 65.0+26.2 53.2+9.7 59.0%+10.3 57.0%£12.2 54.3+4.6 58.3+9.4
B lipo-pro.(mg/d1) 79.0%30.7" 52.9*13.7°° 93.3%x16.4 92.6x21.8 90.4+8.5 102.8+16.9
T-pro.(g/d1) 6.01+£0.20"* 6.19%0.18° 6.41+0.24 6.45*0.09 6.32+0.19 6.37%0.16
A/G 2.00%0.18 1.90£0.26 1.88+0.09 1.84+0.33 2.02+0.10 1.93+0.12
BUN(mg/d!) 35.6%5.3"" 25.8%£2.3"" 19.4%1.4"" 18.3x1.4"° 16.8x1.1 16.1%£1.2
Creatinine(mg/dl) 0.66+0.14 0.70%0.25 0.76+0.34 0.91%0.22 0.86%0.31 0.65+0.33
Uric acid(mg/d1) 1.75%0.32 1.71%0.35 1.66+0.22 1.73+0.29 1.74+0.37 1.78+0.26
ZTTCKY) 0.80+0.38"° 1.67x0.71 2.18+0.39 2.37x1.58 1.56%0.47 1.98+0.82
Ca(mg/d1) ’ 8.5+0.5"" 10.8%1.1 10.4+0.9 9.8%0.4"" 10.0%0.2°° 10.4+0.4
Erythrocyte(x10* /mm?) 685.8+34.9"° 862.2+25.6 861.1+23.0 856.6x23.4 864.6+21.4 876.9%32.6
Ht. (0 372.1%15.5°* 445.4x14.1 444.8+13.5 441.1+14.3 448.3%10.1 452.7+16.4
MCV( 1 2) 54.1+0.8"" 51.6%+0.3 51.8%0.6 51.6+0.7 51.9%0.3 51.7+0.7
Leukocyte(x10?/mm2 ) 66.8+8.3"" 127.9+64.8 207.5+51.1°* 239.0+33.6"* 160.3%+55.3 116.5+23.3
Hb.(g/d1) 116.9%£24.5° 159.3+5.3 160.1%5.6 157.8%5.4 158.8x4.7 159.5%4.0

® . p<0.05 ** L p<0.01
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Table 5. Summary of histopathological findings in F344 rats
(both sexes) after 13 weeks treatment

Concentration of potassium pyrophosphate in diet

Findings 10% 5% 2.5% 1.25% 0.6% 0%

Kidney

Tubular necrosis, with “+H- +H + — - -

calcification and interstitial

fibrosis

Tongue

Ulceration and/or granuloma =+ + ~ — - - —_

formation

Salivary glands (serous)

Hypertrophy + d o~ — -— — —_ —_
i :severe - :moderate 4 :mild 4 : slight

Fig.3. Tubular necrosis, calcification and inter-
stitial fibrosis in kidney of rat treated with
10% potassium pyrophosphate for 13 weeks

treat-
ed with 10% potassium pyrophosphate for
13 weeks

B : 108 5O Blic s\ C R TBIEER
Tl & UIKBeifie, hSELLEED AL
VY AU E ST RETEHE, WHEOBE LS XU
HEHERBEsED bhis (Fig.3,4). 5% 450

o
5 Sl T %

Fig.6. Hypertrophy in salivary gland of rat treated
with 10% potassium pyrophosphate for 13
weeks (left) and that of control rat (right)

TREAMESFASCRRB L TRENOHFEED AL
VU AWE S TORMEIETED, HEHEE b AfeE
Hohht. 25% BEREWT, KARBERTT
MRIhDBRRNIREET LEMAROERE L ORE
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DMETT/106], HETS/100IEES bR, L2B%E LT
0.6% B EFH I TRBLTNEELFD LR
Mo,

F:EFEERD B CIIERDOKE, BETAHAMKCS
WTHHE, AFERRZOELNA LRI (Fig. 5).
T HOREIRI0 B DHS/8E, HET/IRI, 5% B
OKE6/108l, HE4/10BIH bR, 2.5% UTFOR T
Zdbhitho .

AR BREN (0%, 5%) OF FTHRBLUHE
TROMSEERTE VT, REMREOEX, ko
i (FHEEH) SIUEhr & bio ) g,
eI, MEOEEE ERbh HEMMN 10%HOH: 7/8
o, H4/90lw, 5%BoM2/106cHbhl (Fig.6).
ZhLoERERIEOFEORERHE > TRDLR
fo.

DM THTY vficis\WT RES {ifa0 5,
Y VAEROBES, ERECNTAREEELESE
2 bh B L0105 OH2/106], HL/108lcibh
2. FOMOBBCEWTRIELTREFRIZADLL
Hich ot

% 2=

e, MM E D RSARBTER RS
VDO, HRERNEH KT 5 ERBRTEN
FREhic. SEOERCEIH10%, 5%, 2.5%,
1.25%, 3B IT0.6% BEOFIHEMEIT, MR
~, HEC62%, 102%, 108%, 104%, 103%, #ET58
%, 102%, 100%, 103%, 96%THbH, 5% T DR
TREFEZROBA IS EDbhichote. —H10%,
5%, 2.5%, 1.25%, X 0°0.6% BORKTEHE
IERBEHS, BT52%, 92%, 103%, 104%, 106
%, HET61%, 95%, 98%, 100%, 97% Th-i-.
Lichio TAER TR bR AT MG o FRIE
HEORPF IVEORE L 530 EE LA,

mroRREHOHMIBES LR LI EE 2
bh3, ¥, FOBRKEAMRROLEEL H, Al
BR~OEEOWHEN LFRR IR, HEAGED
CIENERCET L bR 5 k. GOT,GPT
7r CITESREICBI T 54 T 4 — X IEIBEER CRREIC
BUTHEREBHNA b, REBAREN LT
EEFRALRIch o . BrBU3RATOREL
sodium pyrophosphate ORBRTHEIhCIDOLZ
BRI L oTh?, Y vIEORERKE O #F 5
E3T2ioLihBP. ¥, potassium pyroantimo-
nate X D BEFMEELERO I vy AREDNEE

D, FORBRIEZE LRI TEVI HELDHLY. &
3l B REEN DR, HRYEOKBRIMT v
# V&Rt (1% ABEET pH 10.2) 2 L EXLD
h, RERENCETEHAEHIERETET AN
VRIS EAEREE L bhle, BRBEIUHET
Y VAR LR ICELREORE RN T 5 RIGHED
borELbh.

Lk, EHEORPNS BLUTOHEHTEL AL
hitvwz b, EOMMMEINS ZHR5HTI0%LIA
CHotez k, THRETHLBOELNE BRERT
BEANEERGAOBREDO D THoc Y
P EEMEOBEERBIET BRAMEY 5% ¥
fr LY.

X i

1) P.K. Datta et al.: J. Sci. Food Agric., 13, 556
(1962)

2) R.K. Zalups ez al.: Am. J.Pathol., 113, 95
(1983)

3) F.].C. Roe: Mineral depositigm in the renal
pelyvis of rats.a brief review. (1979)

4) H.T. Nguyen ez al.: Am.J. Pathol., 100, 39
(1980)
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Application of X-Ray Analytical Scanning Electron Microscopy
to the Detection of Asbestos in Talc

Takayoshi IMAZAWA, Naoshi SHIMOJI, Kazutoshi SHINODA,
Katsumi IMAIDA, Michihito TAKAHASHI and Yuzo HAYASHI

For the detection of asbestos fibers, 2 kinds of analytical methods based on ultrastructual obser-
vation by transmission electron microscope and crystographic analysis by X-ray diffraction have
been used or proposed. The present study was performed using a scanning electron microscope
(SEM, JSM-840A, JEOL) as well as energy dispersed X-ray detector (QX200], LINK Analytical
Limited, SEM-EDX) to establish a reliable analytical method for the detection of asbestos fibers
mixed at various concentrations in talc. The SEM conditions used in the study were as follows:
accelerating voltage, 15~20kV; probe current, 1x10-8mA; working distance, 15~25 mm; and for
the chemical elementary analysis, accelerating voltage, 15kV; probe current, 2x 10~ mA; working
distance, 39 mm. Three kinds of asbestos fibers were investigated: chrysotile, tremolite and croci-
dolite. Chrysotile and tremolite were mixed in talc at concentrations of 0.8 and 0.5% (W/W),
respectively. Crocidolite was observed and analyzed in the pure form without admixture of talc.
The talc, chrysotile, tremolite and crocidolite demonstrated showed petal-like, needle-like, slate-like
and rod-like shapes, respectively, under the SEM. Mg, Si and Ca were detected by chemical ele-
mentary analysis. Mg and Si were evident in talc and chrysotile, Mg, Si and Ca in tremolite, and
Na, Mg, Si and Fe in crocidolite. Although both morphological and elementary analyses showed
characteristic features when used alone, combining the two methods resulted in a more reliable me-
thod for the detection and identification of asbestos fiber types.

(Received May 31, 1988)
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=X A¥F - SBE XA HRE (EDX) 48T
EE#E (SEM) i3, EMoEmoBMTEENEIRL
TR AR LSRR THB. EDX 13,
ErRRse X VESARE» b RAT AR XRY
BH LA OB LR OB, LEE G, Ee
W) BLUEEMTEZITO & ENTRETH B2,

7 AR MR, WD D D, ¥,
WERIORREE, 7oV EOBERSHE Lh
LA 5 -8, TREM, 7v—*514=v/, R
WAV MRIDERIRKFIA SR TR, ¥R
EHTie Mt A BEESAEDRTE D50, BithR

BRCLICHEA O FEED SEESR G DR TV 272,

e, BE—HBORE—Rg X —0nbT7 AR LK
HBIhicEWIHEYLLD, 7TASA FREGED

TARA VRO EE LT, BRI, B
BEFEHBC Y SVREENRBEI N, B, X
EfE L 208 8RAA LR TIZVW5 000, £
ORHBREERSLTLIFHRTRELOTIRAEL.
¥z, TERERSEDTRLULTWS 7Y Y x40 L
Z 7 OEFNCEEHBEENREA TS, 4EF
#5613, SEM-EDX % AW THEVBEE L TEKY
WOBENDL 2 A 7HRBEALTWS 7 AR MM
ORI B ORF 2R

EERH R L O 8

1. # &

FNIBIVTARA MRETHD 27V V540,
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ce Association: CTFA {§Ef), 7 v v F5 4 +



74 T R

P==3
[=]

b 106 5 (1988)

v

(International Union Against Cancer: UICC X b
BT X AR mowTRER T - .
< bZEMp>
&7 : MgsSi010(OH);
7YV 240 MgsSi;05(0OH),
FUEI A b : CaMgsSis0(OH),
7a Y 34 b NaFesSig02(OH);
gnz, 70 FIL PIEOTETC, 7YV 2AS
b b vET A Mg, BRERMELTEAL2H
cEhER 0.8%, 0.5%(w/W) ORETRALIE
HRERAGW. o, FEERXKRTITEC
BT HHRHERRE TH B,

2. HEMER
SEM BARpxEa e x4 r=F 20 (hFETH)
HEWEH—Rv2t—at (BABF) 2WHIBAL

Py 3 b

Fig.1-a. Scanning electron micrograph demon-
strating the appearance of talc crystals.
Bar: 10 gm

Fig.1-b. Higher power view of talc crystal clus-
ters. The surfaces are petal-like.
Bar: 10 ym

RIS BoORGEEY FO AR L. +oRE
ik, HRASREA (A4ETF, JEE-4X) nk hR%E
O, To%, BRESIUSTEEBLL.
3. SEM #2254 U° EDX 4R
SEM (AABF, JSM-840A) iz X 2 EHERD
FAFi,
ISEELE : 15~20kV
SREMEN : 1x10-8 mA
{EEhIERE (WD) : 15~25 mm

H
i
]
QA
H-RAY: 0 ~ 10 kel
Live: 100s Preset: 100s Remaining: Os
Real: 123s 19% Dead
§
[
9
A
1.740 kel 4.3 >
FS= 8K ch 184= 5992 cts
MEMI1: TALC
Fig.1-c. SEM-EDX spectrograms of talk. The

two peaks are Mg and Si.

Fig.2-a. Scanning electron micrograph of a chrys-
otile fiber strip in a talc mixture.
The strip of chrysotile in the center can
be clearly distinguished from the talc
crystal clusters. :
Bar: 10 ym
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EDX(LINK, QX200]) =X 5TTEL MO 52,
INEEIE : 15kV
HETBI : 2x10-mA
YEEDEERE(WD) : 39 mm-
T -t
ks, EEMPIR—FAzoWT 3~ 5 DR
LTV, BHESRRLE.

Fig.2-b. Another strip of chrysotile is observed
to comprise a bundle of fibers.
The characteristic morphological appear-
ance allows easy recognition.
Bar: 10 gm

100s Remaining: 0s
Dead

1.740 kel
ch

4.3 >
184= 3133 cts

FS= 4K
MEM1 3 CHRYSOTILE
Fig.2-c. SEM-EDX spectrograms of chrysotile.
The two peaks are Mg and Si.
A clear difference in the ratio between

the two peaks as compared with Fig.1-
c is evident,

% kS

NP ETANA PO EEETERSE LT
EAVTRERE % Fig. 1, 2, 8, 4 wiRL i
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BHEBFOKW -2 v —FE— 7 Th 5.
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Z N7 OERFEHBEERRELET 2HEVHRCH
b (Fig.1-a,b), THEAVHEE (Fig.1-0) Xy EH
DARZ +AELT Mg, Si 0 2f0AMNED LRI
BiEov -2, BEOWL/2 (Y—27H:1/2) T
Dol

Fig.3-a. Scanning electron micrograph demonstra-
tion of the appearance of tremolite crystal
structure. Note slate-like morphology.
Bar: 10 gm

slate-like appearance of

Fig. 3-b. Multi-layered
tremolite.
Bar: 10 gm
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:‘;%’f"

1.740 kel
ch 184= 2297

Fo= 4K
MEM1: TREMOLITE
Fig. 3-c. SEM-EDX spectrograms of tremolite.

Two Ca peaks are seen in addition to
Mg and Si.

Fig.4-a. Scanning electron micrograph of crocid-
olite. Low magnification illustrating long,
thin fibers.

Bar: 100 ym
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TFo v+ —7/eBlftgEr 21 (Fig.4-2,b), T
FEabiEER (Fig. 4-c) 56 Si,Mg o¥— 203,
7RV VT4 BRI LR THD Na, Fe A3

Fig.4-b. Higher power view demonstrating that
crocidolite fibers are straight and rod-like..
Bar: 10 gm
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§
i
F
Ny t
h iy /\ ]
4.000 kel 9.1 >
FS= 4K ch $10= 40 cts
MEMI:sCROCIDOLITE

Fig.4-c. SEM-EDX spectrograms of crocidolite.
Fe and Na peaks are seen as well as
Mg and Si peaks.
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Immunohistochemical Characterization of Pancreatic Endocrine

Cells in the Newborn Hamster

Fumio FURUKAWA, Kazuhiro ToyoDA, Hidetaka SAToO, Hideaki ORKAMIYA,
Hiroshi ABE, Michihito TAKAHASHI and Yuzo HAYASHI

Pancreatic islet cells of newborn hamsters were investigated immunohistochemically using the
avidin-biotin peroxidase complex (ABC) method for binding of specific antibodies to glucagon, insu-
lin, somatostatin, pancreatic polypeptide (PP), neuron-specific enolase (NSE) and keratin.

The A cells (glucagon) appeared to be localized primarily in the peripheral area of the islet, while
B cells (insulin) occurred in the central area. A few D cells (somatostatin) were found intermingled
with A and B cells within all islets. The ratio of B to A (A/B) cells was approximately 1 at the
newborn stage.

Neuron-specific enolase (NSE) was also examined and was found to be present at appreciable con-
centrations in the islet cell tissue of adult pancreas but was only rarely found in newborn hamsters.

Antiserum to keratin (an epithelial marker) demonstrated binding in hamsters at day 14, 21 and
35 after birth but not at days 0,1 and 7.

These findings are considered to be related to developmental and functional features at the em-
bryonal and newborn stages.

(Received May 31, 1988)
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Fig. 1. Growth curve of newborn hamsters

Table 1. Immunohistochemical findings in the
islets and ducts of newborn hamster

pancreas
Islet of Langerhans Duct

Day A cell B cell D cell NSE' Keratin
0 + + + (few) = -
1 + + + (few) — -
2 + + + (few) — -
7 + + + - -
14 + + + + +
21 + + + + +
35 + + + + +

+ : positive — : negative

-

. Neuron-specific enclase

AR D =+ 2 VEFR PN (Zymogen Tk 2138
»bhhtc (Fig.2). 4B TIESHASLRBEL,
INEFELUI L RED bR
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17 REORMBAIRBIIERH A 2 R 2 T, T
REOBBINASWREE VETh, ERE L vilth
THELL.
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Fig.2. Pancreas in a newborn hamster at birth
day 0. Rudimentary acini are developed
and eosinophilic zymogen granules are
present

Fig.3. Pancreas tissue at day 1 after birth. Note

islets of Langerhans*

Fig.4. Adjacent section to Fig.3 demonstrating
immunohistochemical staining of glucagon
positive cells (A cells)

4B LB 7 KB O BMRST<C NSE Bt &=
L#- (Fig. 7).
%0825 7 BOFEFOREE XLPEOH VM
B EREEATRL, BiL2 e viIRESR, —HoM
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Bcgbhi. LU, 4EBUEBRLEET LK
T UBEE R SAME S T B L ARf I R R AR
keratin JB¥%#R L7 (Fig. 9).
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11 (=Y A CIZ9.5H) REXBX VHREL, HiR

LERTLBD,

Fig.5. Adjacent section stained for insulin-positive
cells (B cells)
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Fig.6. Adjacent section stained for somatostation
positive cells (D cells)

Fig. 7. Immunohistochemical

demonstration of
NSE positive islands in a weanling ham-
ster at day 21 after birth

Fig.8. Immunohistochemical staining for keratin
in a newborn hamster at day 0. Note lack
of any positive reaction in the duct
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Fig.9. Immunohistochemical demonstration of ker-
atin positive cells in a young hamster at
day 35 after birth. Note strong positive
reaction in the luminal cytoplasm of cells
in the large duct
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Application and Significance of X-Ray Analytical Scanning Electron

Microscopy in Investigation of Rat Urinary Bladder Stones

Hideaki OkAMIYA, Takayoshi IMAZAWA, Hidetaka SATO, Fumio FURUKAWA,
Kazuhiro Toyopa, Hiroshi ONODERA Michihito TAKAHASHI
and Yuzo HAYASHI

Rat urinary bladder stones were investigated using a JEOL-JSM840A scanning electron microscope
(SEM) equipped with a Link~-QX200] energy dispersed X-ray detector (EDX). Spontaneously occur-
ring urinary bladder stones from 5 rats demonstrated various surface characteristics under the SEM.
P,Mg,K and Ca could all be detected by SEM-EDX, and comparison of the ratios of each of these
elements suggested that ammonium magnesium phosphate was predominant in 4 cases and calcium
phosphate in the other. These findings were essentially similar to the results of qualitative X-ray

fluorescence analysis performed on the same bladder stones.
reliable tool for the examination of bladder stones.

It was concluded that SEM-EDX is a

(Received May 31, 1988)
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Fig.1. Macroscopic appearance of the sample §2
bladder stone.
Scale: 5mm

Note the smooth surface.

Fig.2. Macroscopic features of bladder stones from
sample #3. Note the granular surface.
~ Scale: 5mm
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Fig. 3-b. SEM-EDX spectrograms of the sample
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Mg, P, K and Ca, respectively,

Fig.4-b. SEM-EDX spectrograms of the sample
4 2 bladder stone, The five peaks are
Na, Mg, P, K and Ca, respectively.
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Fig.5-b. SEM-EDX spectrograms of the same
bladder stone from sample $3.

The four peaks are Mg, P, K and Ca,
respectively. The peaks of K and Ca
are relatively low.

s
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Fig.6-a. Scanning electron micrograph of a blad-
der stone from sample $4. Bar: 10 um

Fig.6-b. SEM-EDX spectrograms of the same
bladder stone from sample § 4.
The four peaks are Mg, P, K and Ca,
respectively. The peaks of K and Ca
are very low.

Fig.7-a. Scanning electron micrograph of the
sample #5 bladder stone. Bar: 10 gm
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Table 1. Results of Qualitative X-ray Fluorescence Analysis of Rat Bladder Stones

Element Na Mg Al Si P S Cl K Ca
Sample
No.
1 - +4++ - - +4+ - - ++ 44+
2 - +++ - - 4+t - - ++ ++
3 - +++ - - ++4 - - ++ +
4 - +++ - - +++ - - ++ ++
5 - +++ - - +++ - - ++ 4+
4445 1%,  ++:0.01~1%, +:<0.01%, - :Notdetected
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Studies on the Dissolution Behaviors of Indomethacin Extended-Release
Capsules by the Flow-through Method

Tetsuo KOMURO, Chikako YOMOTA, Ryuichi HASEGAWA,
Hiroshi ISAKA and Toshio KIMURA

In wvitro dissolution behaviors of indomethacin extended-release capsules (Spansule type) obtained
from 8 commercial brands were investigated using the paddle method, the rotating-basket method
(JPXI) and the flow-through method where a continuous flow, column typed dissolution apparatus

is used.

The amount of indomethacin released from extended-release granules was found to be proportional
to the square root of time with the use of the flow-through method but not the paddle or rotating

basket methods.

These results suggest that dissolution characteristics of Spansule type dosage forms are better
expressed by the flow-through method than the other two methods.

(Received May 31, 1988)
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Notes

Determination of Prenylamine Lactate Tablets by High Performance

Liquid Chromatography

FAN Ji-Fen*, Rieko MATSUDA, Mumio ISHIBASHI and Yasushi TAKEDA

.Y"E: f/q%'ﬁfﬂbi?'ﬂﬁﬂ%ﬂ.ﬁtm 2,-‘:;

Prenylamine lactate (PL) tablets used as an anti-arrhythmic agent have been determined in some
pharmacopeias’»? by the non-aqueous titration method after extraction with chloroform. This pro-

cedure is complicated and the precision is not satisfactory.

In this paper a simpler HPLC assay

method for PL tablet is proposed. PL was determined with an ODS column using a mixture of
methanol and water containing phosphoric acid and triethylamine or a mixture of methanol and
water containing sodium dodecylsulfate as the ion-pairing agent. Analytical results of commercially
available formulations obtained by the HPLC methods were compared with those by the conventional

non-aqueous titration method.
titration method.

The HPLC method showed better precision and accuracy than the

(Received May 31, 1988)

Introduction

Prenylamine lactate (PL) is a widely used
anti-arrhythmic agent and PL and its formu-
lation are admitted in many pharmacopeias.
The Assay method specified under the mono-
graph of Prenylamine Lactate Tablet in JP X1
involves the extraction and evaporation process
followed by non-aqueous titration. This pro-
cedure is rather complicated and the analytical
precision is not satisfactory.

Recently, many formulations are being de-
termined by high performance liquid chromato-
graphy (HPLC), and this analytical technique
has been introduced to the JP for Identifica-
tion, Purity and Assay tests. The present paper
. describes the HPLC determination of PL tab-
lets and compares the precision and accuracy
of this method with those of the conventional
titration method.

Experimental

Apparatus  The high performance liquid
chromatograph used consisted of a model 635
pump (Hitachi), a sample injector equipped
with a 20 gl sampling loop (Rheodyne), and
a model Uvidec-100-I1 variable wavelength
detector (JASCO) monitoring at 260 nm,

* Tianjin Municipal Institute for Drug Control

HPLC signals from the detector were inte-
grated with a mode C-R3A integrator (Shi-
madzu). A stainless steel column (25 or 15
cm of length and 4 mm of diameter) packed
with Inertsil ODS (Gasukuro kogyo) was main-
tained at 40° in a model C0-8000 column oven
{Tosoh). Three other ODS columns, Zorbax
ODS (DuPont), TSK-gel ODS-120T (Tosoh)
and pBondapak Cis (Waters) were also used.
The eluent was a mixture of methanol,
water, phosphoric acid and triethylamine (60 :
40:0.5:0.2) (Eluent I) or a mixture of
methanol and water (80 : 20) containing 0. 125
% of sodium dodecylsulfate (SDS) (Eluent
D).
Reagents PL (Meiji Seika) and diphen-
hydramine hydrochloride (DH) (Tokyo Kasei)
were used without further purification. All
other reagents were of reagent grade.
Solutions
Standard solution of PL.  Accurately weighed
37.5mg of PL and 5.0ml of the internal
standard solution were dissolved in 50.0ml
of 80 % methanol. The concentration of PL
was 0. 75 mg/ml.
Internal standard (IS) solution DH was
dissolved in 80% methanol to give a concentra-
tion of 5mg/ml.
Assay procedure A portion of powdered
PL tablets equivalent to about 19mg of PL
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Table 1. Effect of phosphoric acid on retention time and tailing factor
Concentration of Retention time Tailing factor

phosphoric acid(v/v %) (min)
DC PL DC PL
0 W* - - -
0.5 5.69 13.91 1.04 1.73
1.0 5.63 13.78 1.21 1.68

* Not eluted

was accurately weighed and transferred into
a glass-stoppered test tube. Twenty ml of
methanol and 2. 5ml of the internal standard
solution were added to the tube, and the mix-
ture was shaken for about 20 minutes and
brought to a volume of 25 ml with methanol.
After centrifuge, a 20 gl aliquot of the super-
natant was injected to the HPLC.

Results and Discussion

The effect of the concentration of phosphoric
acid added to Eluent I was examined. The
concentration of methanol in the eluent was
maintained to 60%. The retention times of
PL and DH were measured with Inertsil ODS
column. The result is shown in Table 1. It
is expected that PL and DH are scarcely
jonized in a’ mixture of methanol and water
(60 : 40), and that they are not easily eluted
with the eluent in the absence of phosphoric
acid. In the eluent containing phosphoric
acid, not a little part of PL and DH may take
the ionized form and the affinity to the hydro-
phobic ODS column may be decreased. In
accordance with the expectation, DH and PL
were eluted at about 5.7 and 14 min with the
eluent containing phosphoric acid.

Amines, triethylamine (TEA) for instance,
added to the eluent have been proposed as
tailing~reducing agents. Bayer® reported that
addition of amines to the mobile phase decrea-
sed the retention time as well as the tailing
factor of the basic compound and called this
effect a silanophillic effect. The silanophillic
effect was attributed to the interaction between
amines and the active centers on the silica
surface.

Figures 1 and 2 show the influence of the
amount of TEA added to the mixture of me-
thanol, water and phosphoric acid (60 : 40 :
0.5) on the retention time and tailing factor

for PL and DH with the four ODS columns.
The retention times with Zorbax ODS column
were reduced by the addition of 0.1% TEA,

Retention time (min)

. 0.3
Concentration of TEA (%)
Effect of TEA on the retention time
of PL and DH
Column; < Inertsil ODS
A TSK-gel ODS
—— PL

Fig. 1.

0 Zorbax ODS
¥ pBondapak Cis
-———: DH

Tailing factor

0.3

Concentration of TEA (%)

Fig. 2. Effect‘ of TEA on the tailing factor
of PL and DH
Symbols and lines are the same as in Fig.1
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and in the concentration range of more than
0.1% the retention times did not change any
more. The change of retention time was
very small with other stationary phases.

On the other hand, with all of four columns
the tailing factors that represent the symmetry
of the peak were reduced with the increase
in concentration of TEA, although the degree
of reduction in tailing factor varied among the
columns. Zorbax ODS, which gave a reten-
tion time affected significantly by addition of
TEA, also showed the highest sensitivity to
the concentration of TEA in the tailing {factor.
Since both the retention time and tailing factor
did not vary with a TEA concentration over
0.2%, the concentration of TEA was decided
at 0.2%.

Figure 3 shows the chromatogram of PL
tablet and the IS with Eluent I. The additives
contained in the tablet were eluted near the

n

0 5‘{0 1'5 20 min

Fig. 3. Chromatogram of PL tablet with Eluent I
Peak 1:DH 2:PL

dead volume (about 3 minutes) and did not
interfere with the determination of PL.

We examined another separation mode, the
ion-pair chromatography. This chromato-
graphic technique has brought an improvement
in the separation of ionic substances, and in
this chromatographic mode the property or
concentration of jon-pairing agent plays an
important role. The effect of the concentration
of SDS is shown in Table 2. The retention
times of PL. and DH increased with the in-
crease in SDS concentration; and with 0.5%
SDS, they were not eluted until 30 min. The
concentration of SDS was decided to 0.125%
taking the resolution between PL and DH and
total analysis time into consideration. The
tailing factor was not affected by the SDS
concentration.

The chromatogram of PL tablet and IS with
eluent I was shown in Fig. 4.

2
1
L
0 5 10 min
Fig.4. Chromatogram of PL tablet with Eluent II

Peak 1:DH 2:PL

Table 2. Effect of concentration of SDS on retention time and tailing factor

Concentration of

Retention time

Tailing factor

SDS (v/v %) (min)
DH PL DH PL
0.031 3.53 4.78 ¥ -*
0.063 3.67 5.32 1.00 1.01
0.125 4.04 6.08 1.0 1.02
0.25 6.05 11.38 1.03 1.03
0'50 _** _** _** _**

* Split peak
** Not eluted
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Table 3. Content of PL Tablets by the HPLC and titration methods

Titration method**

Sample HPLC method”
Eluent I Eluent II
Content(%) RSD(%) Content(%) RSD(%) Content(%) RSD(%)
A 99.19 0.66 99,35 0.24 101.6 1.51
B 104.0 0.53 103.8 0.32 99.20 1.23
c 89.03 1.05 87.91 1.24 101.9 4.79
D 98.77 0.95 97.26 0.49 98.53 3.02

* Number of samples is 6
** Number of samples is 8

The calibration curve for PL with Eluent I
was linear over the range of 0~1.25mg/ml,
and the coefficient of correlation and the inter-
cept were 0.9998 and 0.0285, respectively.
The calibration curve obtained with Eluent IT
was also straight and the coefficient of correla-
tion and the intercept were 0. 9997 and 0. 0161,
respectively.

Table 3 shows the results of the determina-
tion of PL tablets by the two HPLC methods
described above and by the non-aqueous titra-
tion method specified in the JP monograph.
The relative standard deviation (RSD) of the
HPLC method with Eluent II was smallest
while that of the titration method was 2 to 4
times as large. The content of PL in sample
C obtained by titration method was much
higher than that obtained by HPLC methods.
These results suggest the possibility of the
degradation of PL in the sample tablet, because
the titration method can not distinguish the

degraded products of PL, and the obtained
result represents the total amount of PL and
its degraded products. With the HPLC me-
thod, the result corresponds to the amount
of PL because even closely related components
can be quantified separately.

The results described above clearly reveals
the superiority of the HPLC method. HPLC
methods have advantages such as good preci-
sion and simplicity of procedure as comparing
with the conventional titration method, and
this should be useful in detecting the degrada-
tion of PL especially.

Reference

1) Japanese Pharmacopeia, 11-th edition, p.
730 (1986)

2) British Pharmacopoeia, 1980, p. 809

3) E.Bayer and A.Paulus: J. Chromatogr.,
400, 1 (1987)
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Hepatic ornithine decarboxylase activity of rats induced by administration

of 2-nitro-p-cresol and sodium deoxycholate

Seiichi NAMBARU, Hideo KUREBAYASHI and Akira TANAKA

The time course of hepatic ornithine decarboxylase (ODC) induction in response to 2-nitro-p~cresol

(NPC) and sodium deoxycholate (DCA-Na) was traced in young male SD rats.

No hepatic ODC

was induced by the i.p. administration of NPC alone, whereas ODC levels were elevated 4, 6 and
8 weeks when DCA-Na was orally given 2 weeks after dosing with NPC. Compared with the cont-
rol groups treated with only NPC, DCA-Na or vehicle (DMSQ), the ODC level was significantly
higher in the group treated with both NPC and DCA-Na after 6 weeks.

(Received May 31, 1988)

¥ oz N &

BY 7 vERROBEMRTH LA =7 VEIR
BEsE (ODC; E.C. 4.1.1.17) i3, SRR L LT
ELEVER (J9108) RiRL, £OHH, &
), KERHEOBE A DRFCHM IR EEXD
T3, AHEEOECER TIAESBEE 2 AE
CEELTIBEEOFERRERLHEHT5 i
V. LA LEESNERHIRBYEGE LTS &, B
FHEAROER, BN, To¥IEEEOLTHEL
THh, SBNEEOTEICHE L REEEOHP
PIAES L OBEEYELTIVTHAS.

thiECODC ARroFELFHERE VBt
BLT, REOHBEEECHEALTVWBZ YRR
TORHAOERERSWY. B L2 13, =Y AKHO
ODC SFHLXWETHZ ERLY, HrDOFH LT
Jre—x-—HHLL.

2-nitro-p-cresol(NPC) 12, ¥kl Fk, BT
ERoGRTHGE LTERASh, FEREIV LW
bhTwb. &0 LDso(3.36 g/kg) 2 bidriciit
DML EH EIE L Dhigw Dy, Bl -+ O Hi
BRBRINTED, ToREMFMEEEEL T ODC
~OBERARDEBERET, UT0L > niEE
BBl THETS.

ES oy SESNNey TS
B : 65840k SD 5 » + (kT 160~180g)

PHBEERDYEEREASL VEAL,
AT HRITA W,

Beh5Hk: TRAATIR4E E LT, NPC %
DMSO ¥ & LT ip ##5 (117mg/kg) L, *xtREE
i DMSO o2 %5 L7e. 9#4» S NPC 4
By 5 L75 v b3 L0 DMSO &k #iy b Lo
SRlK & LT 0.25% @ deoxycholate~Na(DCA-Na)
Al L.

DCA-Na %} 5-ptatho 2, 4, 6, SHHK S » 1%
BEHRL, FFheox—1to 105000xg B2 8L
B L L.

EEREEORIEY : ODC cytosol enzyme iz X 3%
ISR &R 4 % Table 1 i3, pL-[1-14C)-

1 HREE

Table 1. Incubation mixture

DL-1-UC-Ornithine 0.5 pCi
L-Ornithine 0.4 mM
Tris-HCI buffer, pH 7.4 40.0 mM
Pyridoxal phosphate 20.0 mM
Dithiothreitol 1.4 mM
Enzyme extract 1.0 ml

Total volume 2.5 ml

Procedure: The above mixture was incubated at
37° for 1 hr and 0.5ml of 2N-HCI was added
and shaked for 20 min. 1CO, was trapped in
methanol-toluene scintillator and the label was
counted. The radioactivity of ODC was expressed
as pmol/min/mg protein,

FHRO—EE [FIAREERBELED b ¥ vany—y vy Ry A ] CTRELL. (1985.10.24, )
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ornithine 3 AER7A4 YV V=7 HBEIHBAL, £D
ORI RN A AV

#EH:y Table 1 oMt TWL 7o FEw Lich
> Tfrmte.

HRR X OEE

NPC BE#f & 2 HHEr O E S rE~2 -0
DCA-Na #, SRR U RS LLE S,

Table 2 TR LI X 5 28RO S » FM D DERD
{RERS, 2025 S HIRAT TSRS TH » .

I ORI, LR L7 LRSS Table 2 i
Lo BT, HBEEERTREALFEE
Bieh ot FERCOVWTHEAABRTEEEYR
Bt ot

Table 3 i 5in< NPC #E5pci3f%7c ODC
EEDO LR ALR ok, NPC #5258 %

Table 2. Effect of chemicals on body and liver weights of rats

Drinking water2

Total DCA-Na?

Gain in Liver weight

consumed consumed body weight Liver weight ody
(ml/day/rat) (mg/rat) (g) (g) weight (%)

2 Weeks

DMSO 104.6+ 6.0 13.240.7 3.97+0.09

NPC 111.8+17.2 13.5+1.1 3.97+0.14

DCA-Na 16.5 578 97.0% 6.5 12.6£1.0 3.97+0.20

NPC +DCA-Na 15.2 532 84.5+13.7 12.6+0.1 4.12+0.22
4 Weeks

DMSO 167.0+ 6.5 14.7+0.8 3.62+£0.11

NPC 170.0£14.5 13.8%+0.8 3.52+0.10

DCA-Na 15.7 1099 162.8%+ 4.9 13.7+1.5 3.47+0.29

NPC+DCA-Na 16.6 1162 130.6£5.0% 15.0+1.0 4.20%+0.30
6 Weeks .

DMSO 161.3x12.1 14.5%1.0 3.67+0.13

NPC 148.5+13.2 13.0+0.2 3.35+0.09

DCA-Na 17.3 1817 156.0+ 1.1 14.8+£0.6 3.82+0.13

NPC+DCA-Na 17.5 1838 134.0+ 7.0 12.5%£1.0 3.56%0.15
8 Weeks

DMSO 164.3+ 1.1 12.9+0.1 3.35£0.03

NPC 130.8% 8.7 11.5+1.4 3.3240.28

DCA-Na 18.0 2520 162.0+ 4.9 13.3+0.4 3.36%0.03

NPC+DCA-Na 18.5 2590 140.0+20.5 12.8+0.8 3.65+0.25

> 0.25% DCA-Na in drinking water was given to rats throughout the experimental period.

b The total intake of DCA-Na was estimated from the fluid intake per cage.
*) p<0.01 when compared to DMSO value. Results are mean+SE of 4 rats,

Table 3. Effect of chemicals upon ODC activity of rats.

Liver ornithine decarboxylase (pmol ¥CO;/min/mg protein)

2 Weeks 4 Weeks 6 Weeks 8 Weeks
DMSO 0.33+0.05 0.50+0.04 1.0540. 03 0.44£0.05
NPC 0.51+0.06 0.38+0.03 0.500. 07 0.50+0.07
DCA-Na 0.53+0.03 0.61+0.04 1.09:£0.11 0.62+0.03
NPC+DCA-Na 0.45£0.05 0.68£0.09 1.55+0. 03%* 0.69+0.03

Results are mean+SE of 4 animals.

# P<0.01 when compared to DMSO value by Scheffe’s test.
* P<0.05 when compared to DCA-Na value by Scheffe’s test.
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EES PRSBOFMCRHAVILEL Bbh 5.

X iy
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Biochem. Biophys. Res. Commun., 106, 291
(1982); J.H. Choi, I.E. Scheffler: J. Biol.
Chem., 258, 8384(1983); L.McConlogue, M.
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Determination of Six Esters of p-Hydroxybenzoic acid in Eye liner

by High Speed Liquid Chromatography

Emiko Sa1TO, Keiji KIJIMA and Mitsuharu TAKEDA

A rapid method for HPLC determination of six esters of p-hydrooxybenzoic actd (PHBA) such as
methyl (PHBA-Me), ethyl (PHBA-Et), propy! (PHBA-Pro), isopropyl(PHBA-IPro), buthyl (PHBA-
Bu) and isobuthyl (PHBA-IBu) in eye liner was investigated.

This method is based on the technique of solvent extraction or solvent extraction-column chroma-
tography of the samples by HPLC with octyl silane (Develosil ODS-5) as the stationary phase, a
mixture of water-methanol-acetonitrile (50 : 35 : 15) as the eluent, and ultraviolet spectrophotameter
as the detector. The plots of the peak high vs amount of six esters of PHBA were linear between
0~20 pg/ml. The recoveries of esters of PHBA spiked to a model sample at the level of 0.1% were

92,6~100.0% by this method.

This method is simple and rapid, Therefore it is applicable for the determination of PHBA esters

in eye liner in routine analysis.

(Received May 31, 1988)

i L »

Ak VRERBR=ATNVE (UTAT7 v e
T) eRERLESFHAIRIBEATHS. &
W AR AVCDR 515 RV T d R Y RER
i 2 +1 (PHBA-Me), =% (PHBA-EY), 7rt
n» (PHBA-Pro), 4 ¥V 7 r 4 (PHBA-IPro), 7%
A (PHBA-Bu), A ¥ 751 (PHBA-IBu) »¥jh#%
ik 2@ EREabeTHVbR S,

7, BEBoERREEECSVTIEARS

FEREIRSF X VvORETLOE LT EitoTWa.

225 LY OAPHEIR DT BEIR (UV) 8P,
HAze=bh 737 (GO HLH, BRBse<1 /5
7 (TLC) 5B LUk 7 v = + 775 7 (HPLC)
FEBED 7 s L ORENRD D, LvL, LEWE
DENMUERL ThBHEO b 5EESIMFO L 512
FIE R LBRRD 5 R VORISR, 2
VI FRRMETHD, ChODOBRHEETILD
2, $EA4 27y FLBERD 5 b, BFRFEOET
DERDOBNT A FAF—~FD ARV DEREY
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HPLC #FB\WTkEt L. Fo# 8, tHET5h
OB OHEL I BEISERTA LM TELD
<#HET 5.
e B
1. B %
5 -2y (PHBA-Me, -Et, -Pro, -IPro, -Bu,
-1Bu) EAERE : <52y GRERSR) FhEh 100.0

mg ¥ED, A&/ —AREMLT 100.0ml £33,

COWKBERER L LT, A&/ —VTHEFRLT
ERBEHETS.

#5 2HvY B Kiesel gel 60 (24 278]) %
105C, 2B5R8, IEtEibL7cdborBWvie. Tofio
B L URBERTRTAEBRR LAV

2. ¥ B

EBEIEERE s » <+ 75 7 : LC-6A (BRRIE
FiED, K2 SPD-6A (RAH), 77— & —AFELk
B:re<biyr, CRA BB  RETER
AEEHIEE SPD-6A (B78)), Reodyne Sample
Injector A& THWI.

3. HRFROAR

(e BEH 0.5g 2B CRD, BKER> b
Yo ASgEMLTHARNEEY, 22 —120ml
22T 40C OKBFIZIOSTEME L%, 1028
BETEAEYT, 5oHE LA (3000rpm) L,
FEBWER LS. BERAX -1 20ml ¥k, EE
oY 2HL biET. EEREYGbE, =K
V2 EHWT, BHRERLRALRME (40C L
T) L, 227 —n%zxT 50.0ml L33,

(I AP 0.5gxBERRED, Rl
) » AR 50ml R ABETOMIAERSbHEr— PR
B4 (GRELRF b Y v AR TBLERRVWES
3, OEFRMZ ABEEAVTET) o¥10%5HE
S5ml #MLTHEEL, P7Rrr2ZVERLR -
v - EEBR=F 4 (80 20) % 50 ml fng otk IR
LB RV SRRV BETHETS.

HRBHEBE AWML, ILERUEELHAVT2ZE
HilET 5. SHEEERCEKTRT P v Az
TIOHERBE LB 58T 5. APRB= Ky —2%
BT, BHrEELANDRIEEENE D ET
BHEL, chicAz/,—A% Mz T50.0ml 2L
Eichif HPLC A v 75 v7 402 —TAHBLT
RBRBWET 5.

(I HEH 0.5gEECED, 7hb=1Y
A 50 ml #ABRETOmMISE e~ rRB T, Thic
n-~F+v 50ml ¥z CT5ORERVEYTHKEL

o, Teb= bV ARESERTS. XL n-~F
HvEY 7= 50ml C2E AL bR
T. 7et= YV EY ALY, EXFBRI IV A
ML TIONMKELCE, AT 5. AEEUT
(M) L ABCRET 5.

(W EHI(IDIMB I EOWThIDOR
BREWARE T VIRELTUE. RBRBERE =K
vV 1ml T CEHBLEE 7520y
VA5 3g M TISpHEE, Mty
FPAREBLELRIND ¥ THEYRETS. chi,
HoOMUD, I LAYV AFAL gk n-~FH V.
Befg=n (97:3) BREAVWTHTALLE AT A
(20 mm x 300 mm) T ARTHMEE[ IS,
LIEKFBR T Vv & g EBRInLS. XD
BT AR n-~Fv v - B S (97 :3) BEEHE
L, K 50 ml 2k, ¥ n-~Fy v - Bk
=F A (80:20) BRAMLTHEHK 60 ml 245
5. BHEE lml/min 7 5. BHEXUT
(DEDHF I = ARV — & —WT, LRAE
fFt 5.

4. HPLC [c&3%ER

1) HPLC oflEskfst

1 4 : Develosil ODS (4. 6 mm x 250 mm)

BEMH:K - 22— Txb=rY 1 (50:
35:15)

¥ ¢+ 1.0 ml/min

%o ARE : 40°

B EE : 254 nm

2) JEHB:

HRBBWIcoWT HPLC 217\, A5 <V
(PHBA-Me, ~Et, -Pro, -IPro, -Bu, -1Bu) % 3l &
L. BREIZ6E0ATAVvOEENELYHVTER
Lk (Fig.2) X hHEHT 5.

HRER LUOEE

1. RBERORASZORE

— R ALPE R R D 25 R VO HIABEE kLT,
By FGCAHMNY, 5 A8, KESEEE, ke
BHFLh 5. FO 5 LbAREKAEPEIEIEHEL
EWHBERD B ENDHEBBEYBV IR EE
IO H 5 AtEROWTRE L.

N5 RYOBMEDOEVEED 5 B, =—F A5
Bzt {BAWHRhTwASD, ¥k, 72t v, =
B =N, AR =N, OF7BBREY, TE}F=}
Yy, Bp=sFakklbAVLRTWA.

LB TT4 74—, Vo 2R
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ROFEFNE b cUERT A 74— LBEHRH &
LC==a vERR, KEBEERSFRINRY » 2
AEREUWRT A FAF =B Y, =—Fn, L7
ve 2R vRHOCREERAT R VUNDOESIER
LTz &nb, iER—BcHVOhb 2487 —
AT T A BB (1) LB S FEE B
b Y, AR Hv T r-~s
WV - B =5 (80 = 20) TR 3 ¥ 4 itk (1)
LIRS X O BEBBRE oL H S omFC AV
bbb n-~FHv—7+ b= b YAkt (D) %
DWTHRZTo . FoR L AR EaR
ELT, #—=EvT7 Ty, AEENRKBRICERT
LcEe, WARBET=eAY 2 VHIE L CTHE
MEBILEE, YV ASArTAENRID 7Y
-V THRUETHB.

VY ARG ADORMILROAEE R LT -
oo XX 5% 7 A0FEEES IR UDHHRE
THEY n-~F vV -Bif=F1 (95:5) %, 74
74 F—OYE, FHORSERKL > Tz 5y
O—ELHRBHEL T D308 o 1eDT n—~F 4 -
B = VOl REROC BB >WTHRHE LIt T
5, n=nFHV FEf=F 0 (97:3) EHVEOR
MEY S0ml w35 lvz Edibhot.

2. HPLC QRE&E#HOHRE

A5 UHIORPIT S 5 &% Develosil ODS (B
4.6 mm, £ X 250mm) %[\, BEHIOWTHE A
B LR A2/ —L K7 b=F Y (50:
35:15) M Fig.1 @iRTX3 6D 5V i35
LWL

¥ 5 & TSK gel ODS 80Tm, Cosmosil 5
Ciz DWW T HEREST - %At Develosil ODS o3
ez n= 25 ANE LR

3. DELVHOEZE

T4 54 F =it 5 <X VO MICB R EA,
Pl HEYCRAMEBEH], ¥ e ¥ efRfR (DHA) 7o
EE 727 —ARPBRBRLIV I ECAAFAT =) —
AW(APMP) B3 X O+ vREBBRI /v a Vg s v L
~F VO VRENEREIRTWAZ ENELBRS.

ZZTRBEBRRITHHREEEE (BA), vy 7
B SA), YAevE (SOA) B3IV F e FeE®R
(DHA) &7 =7 -1 RBFERERO IPMP izow
T L. chbopiE#licowWwT HPLC #{7-
. FORER, ThEho L oBARKD 5%, SOA
BARSRVEFPLTWEE, 2515 vE Rt
PEL BET S, FOMORIIREFEHEhIBE
TN BA &£ SA 2 Rt BRAFAATRY

IR C—27ixBEAbRVI bt Fi
IPMP 43 254nm CTREFR L bigh» k. ks
SOA L x g a5 R HET LR ZOVT,
(MEAVsz tick b, SOA g n-—~*vv B
B=Fn (80:20) WHRH LW DBRETESD.

4. BER

~35~v6fE (PHBA-Me, -Et, ~Pro, -1Pro, -Bu,
-IBu) iR K 2 2 27 — A EHVWTERL, 5,
10, 15, 20 pg/ml DEFEERFIAL KL, ThHOEH
VWA Spl X EALTHEDBhI 7R 2T a00
WRBREHBEZIVEASRvOLr—2EE, ¥l
TR VREBEXERTS. - 2B VEER
% Fig.2 @ikt BRAZALRFLERPELR.

w

—_——\
(r 5 10 15 2'0 min

Fig.1. HPLC Chromatogram of Esters
of PHBA

Colum: Develosil ODS-5(4.6 mm i.dx
250 mm) Mobile phase: HO: CH;0H:
CH;CN (50:35:15)  Column temp.:
40° Flow rate: 1.,0ml/min Detector:
UV 254 nm

Peaks 1: PHBA-Me 2: PHBA-Et 3:
PHBA-IPro 4: PHBA-Pro 5: PHBA-
IBu 6: PHBA-Bu

10}

= PHBA-Me

= PHBA-Et

b /

=

2 5 PHBA-IPro

~ * PHBA-Pro

3 ./ /

- PHBA-IBu
. __==3 PHBA-Bu
;/ "

0 5 10 15 20 pg/ml

Fig.2. Calibration curves for Parabens
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5. ERBOBKE

BB 74545~k 5 <y (PHBA-Me, -Et,
Pro 3L -Bw) #£40.1% EHF LI =S ARE

Table 1. Formula of model eye liner

(Table 1) 23fFL, k2RI, I, MK LIONELA
WTHBRBKOFH 2T\ HPLC X b B Lic#

RREFLEIRRHRE Bh T

BOHRKENEL Table 2 R LA 7o (V) &
(D) R DB Lt (V) B2fTokb0Th
5. %7 IPro, IBu o\ Td BRI Sin L [EIR
EFE LI & 2 592.6~100.0%TH - 7=

6. W74 54 F—DHR#R

REGRVDOEFRADDLHPT 4 7 14+ —138K

Eye liner (cake type) %
Japan wax 20.0
Stearic acid 10.0
Caster wax 10.0
microcrystalline wax 50
Caprylic/Capric acid Triglyceride 5.0
Blackoxide of iron 49.6
PHBA-Me 0.1
PHBA-Et 0.1
PHBA-Pro 0.1
PHBA-Bu 0.1
total 100.0

Table 2. Recoveries of esters of PHBA in the model eye liner

Method PHBA-Me PHBA-Et PHBA-Pro PHBA-Bu
99.5 95.7 99.3 99.3
I 98.6 95.5 100.0 99.3
99. 4 95.5 98.7 93.6
99.2 95.5 99.7 99.7
I 98.6 95.1 97.9 99.4
97.3 9.8 98.8 98.8
93.5 95.5 99.1 99.4
Ir 99.1 95.8 100.0 100.0
98.8 94.8 93.5 98.8
99.0 95.7 99.3 99.3
v 98.8 9.1 98.3 100.0
93.0 92.6 93.8 98.6

Table 3. Determination of esters of PHBA in comercial eye liner

Method PHBA-Me PHBA-Et PHBA-Pro PHBA-Bu
No. I I I il I i I i
A 88.5 89.5 85.9 89.5 95.6 97.6  108.0 94.8
B 99.5 93.3
c 95.0 92.9
D 86.5 99,3 88.5 103.6
E 94.3 99.7
F 98.3 99,0
G 10.5  100.5
H 101. 6 98.8
1 93.0 97.7
] 99.8 99,5
K* 87.8 80.0 86.6 85.3 85.9 96.7
L 96.2 98.4 102.4  102.0
M* 98.4 98.8 107. 4 107.0

Each value was shown as percent of declared,

* The method I or M was attempted first, and then carried out with method IV
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BEEEs7 e <57 40— B, = FEABFE (Carthamus tinctorius
L. #ii=%2) BIOWHEN= rHaEdoyrre 3 v
A, B@ﬁﬁkl")b vC

SHEL - HARETF - HTHF

Studies on High-Performance Liquid Chromatographic Analysis of
"~ Safflomin A and B in Safflower Yellow (the Extract of
" Carthamus tinctorius L.) and Commercial

Safflower Yellows

Yukihiro GoDA, Junko SuzUKI and Kunitoshi YOSHIHIRA

Identifictions of safflomin A and B in an extract of Carthumus tinctorius and two commercial

safflower yellows were carried out.

On quantitative analysis by high-performance liquid chromato-

graphy, the contents of safflomin A in the extract and commercial safflower yellows I and II were

39.5, 0.84 and 2.01% respectively.

(Received May 31, 1988)
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RAREBHE L, SRR ERLLEH v =T,
wetE, OVTHEZOMA DI Ted, HELEOF
B, BEMRREBERBREZITVIRL V.
R=AFWERL ERLx 7 B <=7
(Carthamus tinctorius L.) OFRIEXKTCHBLE
BOEOBFWEIEY, ThiEsBLTEBUKRLALE,
BRELEEA A BYETHERBELTREIRSY. &
RETRBENEE SR TV B R = A HARBR
iz, Safflomin (SF)-A?, SF-B¥», Safflor yellow
A%, Safflor yellow B® %235 b, #h¥h Fig.l

FRTIOEERVREERTHS. LEL, Thbd
DGOV TERNRERITFLhATELT, &
DALBEYREDOERS TH DD LT, —3F,
RO R = RrFHEROSTHEE LU, B
Pithrmn=t 7574 — (HPLC) %\ IR
SRTB5°, FRAODPEBFFECEL, 0%k
Ty, EAMICAE? oxy kL LTELRIH
B O RACHKESRELHET 5 BEHIEZ v,
SRR« 13, BREASOML bR TWIRW_=3
W (C. tinctorius =+ 2) 2AFL, A=%
ARDERSEREXHALIRL, ILEHRMAITOW
TRARCESBYHELT, SRERS IVLEER
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safflomin A

HO
HO Glu HO Glu
R
0 0 0 (o}

R:not specified

safflomin B

ok

HO-.

HO

saftlor yellow B

OH

Fig.1. Proposed structures of isolated compounds from safflower yellow

BoEBNMR LB L0 TRET S,

£ B 7B

. # #H

Rz AFEEFE (C. tinctorius =+ R) 11F A
:—-{LpER Xy, SF-A, BB RBEpEER LY
AEsEIhbOAVE. RO~ = 1rRAKL,
HED 2 & 2R 2 Avic. SF-A 5 X UHERANO
405nm ©o E¥% (H:0) {fix, ThLh340, 18.6,
52.1CH %.

2. B E

7 vA—54 b XAD-II 3% /7 %%, fiio
RE L THEOHR DL V.

3. ¥ @B

HPLC #Ei, Bt LC-6A i, RIMB LLTE
# SPD-6AV % 722 SPD-MIA »R b fHiFAdo
AV, KT Mettler M5 2 Hu e,

4. HPLC #r%#

S n 5 a: Hy— TSK gel ODS-80Ty 4.6x
250 mm, i : MeOH : 10% AcOH=1:2, Fi3:
0.6 ml/min, MWL : 4050m X VS HERARS

¥, BHEE : 2.

5. HERBRORR

£ 1g %, AR 60 mm, £ X 300mm ¢ XAD-
HAFERLETTAH T ARLOY, KCEHT IR
N EA LR e TR, ARELIEA2/ -
ATEH . KBEHESRRAENREEA TV 3
iy, AFERFOBHIREY BXCHE 7 r<
FT AR DEERLR.

6. SF-A OEBEH

BINEEE 405nm, ¥ EE 0.02 AUFS, EAL
10p], ©— 7B IBRTCERET I

BRI 0.103mg @ SF-A #&Y, KicEsL
T 10ml LcboRFREL, BERSIVERY
8.24, 6.18, 4.12, 2.06 ppm KX R L bOEHW
THERLE. =% AR IUOHEEERD, Bbhd
SF-A &EM 4~10ppm HIZINE S X 5 KK CER
ieFERL HPLC wftl k.

R EEE

1. BERSOTHEHEE
4HOMHRLY 7 2V, B, HESERIAL
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=% R) BIUHER= ArEafEhoyre 1 VA, BOSIToWT 103

TR, ERFECRULLESITEHIISWT, =3
F¥@F (C. tinctorius fhtli=% 2) hDBEHERH D
DEBRLBWZ EAHB L. ERMETONER
% Fig.2 gind. #ilf=+% Asho SF-A, B OFREIL,
EiE D tg(A: 8.6min, B: 21.0mm) 3 XU 7
AL A= TV BRBRCI AEATHRRAR7
(Fig.3) otz X -1,

HRaRET, RAGERT L ABASE0%
{OBRFEEELTVBAREENEL, TOEITIL
HEHREDEV7 + 44—~ F7 Vi BB LA
WA T VIR v Fo ¢ XAD-II 2 HWCH
B, RREERDSELEDE, REBELAV
TH4rsho SF-A, B offEv R Lic (Fig. 4).

2. SF-A Q%R

Fig.1 X b R=ArFeaHE (C. tinctorius hi ==+
A) OEBEBRYOD &0k SF-A THHEELD
hicot, SF-A EEYHOMTT5HMCTEREZTT

SF-A

SF-B

e

—

0 10

Fig.2. HPLC analysis of saflower yellow (extract
of Carthamus tinctorius L.)

2'07mlin

olc. ZORE, B (Fig.5) X vEohichi
=32 IUOFFEEFE 2RF 0 SF-A SR, Th
Z339.5 0.84, 2.01% THHZ EXNHLITE-
. &1, FERTHVWOLRAER=SFHBEE C
tinctorius Fii=% ) 12, HREREOLEORIAH
WAR= AFEHEREARBORBEERTFORTYS

(A)
2 \
/\; L~
................ [\\_,_»_'r“‘/
200 260 320 380 440 500
Wavelength (nm)
e (A)
/M N\
B \
/ -l N
200 260 320 380 440 500
Wavelength (nm)
(B)
.,' H \\ _ .
200 260 320 380 440 500
Wavelength (nm)
""" (B)
N
\
VA0 N NS SO0 SN N S DN S
[ > ~L
200 260 320 380 440 500

Wavelength (nm)
Fig.3. UV-VIS spectra by photodiode array detector

A: peak eluted at 8. 8min,

A’ authentic safflomin A

B: peak eluted at 21.0min, B’: authentic safflomin B
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0.12

ABS. "
(Au) ”

0.00 it

200 “Fi

26:?2r
Wavelength

(nm) 500 0 10 20 30 40 50

(nm)

Time (min)

Fig.4. 3-Dimensional chromatogram 45°(+)of commercial safflower yellows

Upper chromatogram: commercial saflower yellow I
Lower chromatogram: commercial safflower yellow II

14 detection 405 nm
n=3
12
10
=4
A
= 8
20
L
-
% 6
@
[
4
2
0 0 20 40 60 80 100 ng
0 2 4 6 8 10 ppm
Safflomin A

Fig.5. Calibration curve of saflomin A by HPLC

L#EZBRIEDT, TRERIOR=FrHEHRSE
BERHOVEDEEL RS SF-A 0 & &b
ELY. LoKER, HHRaHEFORRATROEGEL,
R T CRI2%, I CH5%EEEREVETD
5z ERFRB I i (Table 1),

B, HEx SF-A, B oS WESH
WANEHE, BES=rHEaE (C. tinctorius
M= R) PHESEV SR I ~(LRESRE T
3.
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Table 1. Content of safflower yellow in commercially available sample

Content of safflomin A

Estimated content of

(%2) n=4 Safflower vellow® ( 2 )
Safflower yellow 39,5 100
(extract of C.tinctorius L,)
Commercial safflower yellow I 0.84 2
Commercial safflower yellow 11 2,01 5

*Each content was estimated by the following formula,
safflomin A content / safflomin A content of safflower yellow x 100

M. Wada: Tetrahedron Lett.,23,5163(1982)

5) Y. Takahashi, K. Sato, M. Yanagiya, M. Ikura,
K. Hikichi, T. Matsumoto, M. Wada: Tetra-
hedron Lett.,25,2471(1984)

6) EABRBLFRE : BB RMLEVA— ¥

Y — % No.39, p.114 (1985)

7) HEASGHGEALSEH : KRAREINYH
B 2 I po34 (1981)

8) HAERBHIIKIE, p. 1207 (1986) E4H

Sy FETD 2,2-2F VvV ER d-=F-N-6-tert-7F N7 £ J — )
)ittt kANl il
mA B &

Distribution of 2, 2'-Methylenebis (4-ethyl-6-tert-butylphenol) in Rat Fat

Atsuya TAKAGI

The distribution of 2, 2'-methylenebis (4-ethyl-6-zerz-butylphenol) (MBEBP) to the fat in rats was
studied. The rats were fed on diets containing 0.2, 1.0, and 5.0% MBEBP for 19 days. The con-
centrations of MBEBP in the fat of the rats were 481458, 1356+227 and 1305+304 pg/g in the
0.2, 1.0 and 5.0% groups, respectively. This result suggested that the MBEBP in the fatin 1.0%
group was more concentrated due to the decrease in fat in this group.

(Received May 31, 1988)

i L » Ik
2, 2'-methylenebis (4-ethyl-6-tert-butylphenol)
(MBEBP) i1, =2, 732+ 7RfAINDBT A
FA7 =) —NRABLERTHY, ToRIAGRD
Bk clREtch 5. MBEBP %0.2. 1.0, 5.0%
| DEBRETRMCEY 27 AHERIE2E, BRE
(5%) FX v b RER (1.0%) B ¢HEEHMmES

M Axbh, 3L, IRE#M+S MBEBP Bz i
BREORSVEHABRHI VEVWC L #ELRY. L
ML, - ZOFRN5 %F L b 1 %% T MBEBP off
BEBAOBITENS W dicod, HDILS SR
X b b 1 BB CHEEMIMES X OEIR oM 2R
Wz &, MBEBP 2EIHEMBC1 BB CX D
BMABBINERRODRALM T o T
T, §EZ OBy bT 5%, MBEBP
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FIE X b4EAM (19BM) 7 » PiBELT, JEEA
#ihoo MBEBP g% JiE L0 CHET .

£ B 5K

1. ¥ B

MBEBP i1 AWFHRLFETES (Lot No. 506002)
DOhoRHEALE. HER%y Fig.1l it

2. REEH

Sle: Wistar 7 » + (HEEREHEZBRAAE
E) SEEMMERAG, —BESImE L TARFRST .

3. #’EHELIVRSIM ,

MBEBP i3 +h£h0, 0.2, 1.0k XU5.0%DEE
T7 vy F IEAREE MGESR, F-2 <B4
LTRSS E L. S XK KK xHH
iR I, BEBMZI19AME L. ¥, 1.0%
i LEse 5 3 B0. 2% 5k 2 5%, 5%
Tcir, B5EAHD 3 HRIR0. 2 ZEMSR Y, K
D 4 B 1. 0% Gnfikbk & L CiRmEFhcE o L
o, ThthFeofgeLi.

4. g0 MBEBP QJlEsk

IapE o MBEBP o X U fl@ 3o
ML fF o

OH OH
C(CHa); CH, C(CH3);3
C.Hs C,Hs
Fig. 1. 2,2"-Methylenebis(4-ethyl-6-zer¢-butylphenol)
(MBEBP)
Days
0 3 86 19
1 J
Group

][

0%

0.2%

g/

R 77 A
sox  { e

E] MBEBP 0 % in diet % MBEBP 0.2 % in diet

o m}
ﬂﬂ]]m[l MBEBP 1.0 % In diet pgugs] MBEBP 5.0 % in diet

Fig.2. Experimental protocol

Table 1. Distribution of
MBEBP to Fat

in Rats
Group MBEBP (Hg/g)
0.2% 481 £ 58
1.0% 1356 + 227
5.0% 1305 + 304

Values represent Mean = SD.

FERE L OHE

MBEBP O5R5th&Ri130.2, 1.0% X U5 058 T
FhEh 481458, 1356227 35X 113054304 pg/g
“CH o1 (Table 1).

GEMINEIL0, 0.2, 10X X U85 0% T Crh£h,
78415, 76+10, 45+14% X U52+11 g Ch ot %
1o, BB OPHEMEIZ0, 0.2, LOBXVS
BERTERER, 21+1, 22+1, 2142 LV 2422
(g/day) THH, WEHLRERSHFTELFEDLH
feinwts. 7ods, BiEIO27HRE O MBEBP #5-Cix
0.2, 1.0% X U5. 0% Colli L+ MBEBP fix
FRENRS67, 2053% X 001231 pg/g Ch D, KIS
RIXHABHT L0% RO >N5.0% 8L vdicho
7=, 4&[Eo MBEBP 19 A& ciilgiimik+o
MBEBP £11, 0.2%% L 0 1. 0%BDE ) HFL v
ATHoTed, 1LOBRLE 0GR CRBERETH-
Po. Eie, (REHMEDLO%TE LS. 0% B TCRIERAL
ThHby, SEHELARMCERRD DR,
4E> MBEBP 19 Hifl# 5528 C 1 BB D155
FEX b LIEE5AL I MBEBP & BT T5EW5
BHeaEnbhihot, LEMNT, 0.2 1.0
X U 5.0% MBEBP #infikid 27 AR S L E8
CEWTIRE A1 0% HoiR> N5 5FX D
MBEBP 2%\ EHE LT, 1 %R0E525 %8
D b EEBMIEES X ORI ORP I C ek
b, MBEBP o {kialich o B 21 THIAL

FeredEL bR k¥, 198 MRS TR

MBEBP Bz R bh T, T4, 8 HESW27H
M5 eENR bR, B5RaRcsErBRg
B BT BT, ek 2iE5 BHCRIOHMEES
L2THER G, KB ThFh13AMH &21ATH
BETHY, BREMHOZIKREVWZ LRERTHL
EXDh 5.

X i
FORBL G ¢ A4, 105, 26 (1987)
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Experience on Using a New Equipment for Measuring Melting Point

Satoshi OKADA, Toshio KIMURA

A new apparatus for measuring melting point was evaluated from the viewpoint of the Japan
Pharmacopeia. The instrument is equipped with a temperature control system and meets the requi-
rement for regulating the rate of rising temperature to 1'C/min. Further, it was convenient in that

the temperature-time program can be repeated.

However it had some shortcomings, especially in the matter of uniformity of temperature distri-
bution in a heating vessel. But these problems were basically overcome with the cooperation of the
manufacture, thus making possible the observation of subtle changes related to the melting pheno-

mena.

(Received May 31, 1988)

BRI 2BREFOMENERIAE I hIEKE
EREFZHG, [FHRLCESOMN 5C EWREDN
L1k 1C kR T3X 5By fit5) v

SHEELR (B—k) RioTfidc iRt TWwaY,

hBEZOWTIHBCHEIR TRV, A= —
CTHROBEET S - LI EERSS. £ T, B
BEiizinBEdd e — & — LIERODO Y » VR
SRR BEH AR O T CRE X 5 HBEHH
BERhTWS, fizis, v~ FR2eEs MP-21 1,
Biichi # (A4 2) o512HNchicEYT+5. La
L, BEHMIFRTSTHBizd, Bichi #BoER
TIMEB O VA RMEW S HRBEEHOBHE T
BRI EDBEALD 5.

Bk, BEABEMIEIVARS =75 2%2REL
THBHNRERE 2 ¥ r — AR RRARIE SR
PA-10S #IARFExh, thiff+584038060
k. XTC, bHRBS /5 22HEL, BEEL
DOREX BT > 1fEE, BAEH ERTs 1'C/min
DRBT v 75 2AORTEEELAERCKT 2FIE
Bfh TV 5—F, MARBRCKT sRE0E—
HRME DD LR ERRVE L. 22 C, EH
HirtoEBrETFORBLML L Lk h ko
EBRLOhLWRE L MBEE (1C/min) A3
bh, SEEOCEVEANERZT > C LN TELDT
FOFARRBRIEOVWTHRETS.

£ R T ®
£ B ERENTRGHOMANERE PA-10S

#HEAvie. BRINCER L mEARRRLRENY
ML OERD, FEETRE ML — X —i2X b InEk
h, BHRHOBEIRY— I A% — (ASERIBEK)
X hBRMIhBEHEREE ELRS. LAt
->C, BRMEOTFHRBECAbRETCRES v /5 4
(REE—REBIR) ZRETHEAETLHEVELE
ELFEETH .

BEHIFARGTNGOL+—REIFERFTBRE
NREFEEVE. ¥k, BATNEREMTLLTE
BH7 5 AREMRY (HE 1.0+£0.2mm, EEE 0.2~
0.3mm, £& 120mm) »F\ 7.

R B EuaeRBRTRLS e AR5 (Control:
851 XUV 871) RBRAVE. £RkHzs 2 v
SR TR E Lict, Fvr —x — i T2UREME
BRLL0RHEOHECEME PR L TR
gL .

Bk BR—EEREOMANTEE—T R
LTiTolel. XL, BAESI B O
FEiz Fig. 1 wRTX5h AR e 75 22 BEL
T ot Tiebd, FHAAEL MP T35, %
D 11C F (MP-11) Ik b 3C/min, 5C F (MP-5)
Xbh 3C L MP+3) ¥¢ 1C/min ORE EAE S
wetg, MP-11 oRE X CcRELSHIE, ToH?2
SEEDOREYHEXE, 25— ROBERERET.
ChE1IYL 7L ELTERVBLAENTEDLOR
TR Y5 AREETS. LiedisoT, 1V 2 A KRE
T 58 (12+X) 2 kb 2o kEE (MP43) %
A% — MEESOBEE (MP-11) c B+ CoRBXK
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Fig.1. Schematic temperature-time program for
measuring melting point

MP indicates the end of melting and X is the
interval of lowering the highest temperature to
the lowest.

ToTirE b, MP-11 REREHEVGE BRELE
TH ks,

fods, HHEROBSAIEEEWCRBRTHET?
TEa e Boh ol L EORE ] R A &1
BREOIRD, BAMTCEE BRBELE LTBY
A(B. M), WEA (S.P), pigs (C.P.), BILR
(M.P.) %X ORI S (E. M) o 5 5oBELfF-

122,

LY Y OB

RR7TAVSLALEEORETL

By #SEARTRAEERY =) vib6e EoWH
I oEBREATVS. o CREANEROREHMA
HERLESLFHBRTORENMRELEET L,
100C LIFoRSERFBELTY =Y v, 200C L
LORSEERLELTH 7 o4 vEEY, ThEhi
HTHRES R 75 A LEBOREFMOBIHRIZOW
TOBRBER Tl 729 vEIUH 7 = 4 VORI
#iE (B.M. x E.M. off) 1%thZh 82C~83C,
236'C ~237.5C TH 5. #-T7 =1 v MP=83C,
h7=4vD MP=237C L LT Fig.2, 3 0EfHic
RTL5RARS e 77 2% {ERLI. 20T v S35
AEETER, BRI cRESY Fig 2.3
A& E TR L.

v =9 vois (Fig.2), MP ofi#iciksi 2 7H
Zr 75 s (1C/min) RFREBHRCERIR TV,
7oi2L, 83~84C ToOREARR 114 LY HPehicls
2 TWwb. ¥t 70~76C [0 3'C/min OREERNE
NP B TH LM, Thil 70C ¥ TOAHIR

-
<
T

Temperature (°)
O
o]
\%

L !
15 20

5 10
Time (min)
Fig.2. Temperature-time program for Vanillin and

the running results

Solid line indicates the temperature-time program.

Temperature (°)

]

5 10

Time (min)

Fig.3. Temperature-time program for Caffein and
the running results

Solid line indicates the temperature-time program.
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Fig.3 rd 724 VEOWTORB v /5 4 EE

BoBEF{LYRLE. MPE#ckds 1'C/min

DOREBBBRIZ7 =Y VOBARL bRTIKKRHEh
Tk, BEEHANE VL. Ik, Tr/F7aLE
EoREZELE ORI 1~2C OREENLLRDAH
shixy— 3 A2 - RERE L EEORE Lol
FhMNB BT LRI BBEAL TV 5. 242-224C ~O
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BHIV =) vORERILRTRL, 144740
HBET AREETh T ER IR 5.

Model PA-10S (C35(+3=, SOMEKR
AEFOMABBIMIY M4 X, ROXZILL0R
B2 rAREROL > Y IhTws. L LAR
b, BAZBRAT A B VW SBRERE O —
HARREINEL00FEHESL. HHE, MABOH
Tiee =2 —2EILR TV EDREOERTHRLE
HMOBEZ o CHBZ EBATLLLBEIRS. *
T, ARREL ERKHEERO L (Upper), sk
# (Middle) 3o X U Fif (Lower) EFx & DR
REEQOLTh FhoREKA EP. X532 EL
BizX o TERLEVDLE ) BB L TR 20K
B Table 1 Rl ch»bHbLIEI >k
SROPRFL LROMIRIZEA EERWEL LA,
B> o EP. fHALRLTWS. —F, KERT
FOBEMHEL hRBTO REMH 2L BN 0.4~1.5C
BWHAB LR TH D, TOThoEAREVEAY
L3030 EXRELToTnD. ThHIIMBBBAT
OREDOFRY—HEXRLTWS L0 Bbh, $izA
DRBEWLRBRLTWS, ¥, RELEEHOES

ELLIZBEL ik i (E/ T 0.2~0.3C
FiVv) @B bRt Zhidy— A% —(43.2mm)
RRBEM &L b KERPREBL ATV D00, 7
WoEhMRECbOLEL LS.
BEOARH—HAOMBE RS, BHEREI T
PBHBAHEE AR ORBELEHEMCBE TSI &
REETH .
DLEOBBERCD ETE, KOZAROWTIHE
Finkis. 1) Ao T, 2) WL T

RCBEOMY— I A& — (¢ 1.6 mm) KT 3,
3) BBE O Y 1
N RE O

BiAERE LTEEIRZO Y= FR2EH B i Ba-
chi #HREENIEEBRALRDX 57 v_5Ri
BATCREENAD, SHEothifLis. o€ B
B, EHATRIUY— I A x—RHEEYRRbETY
vIZ/ROSEPIRY 3em O T LETHIRBHR
Elfe. Itk, TOLTEBHRITAEREL, 854~24
BEE2HoLTESE ThbhboRBREM A
NE 2R % v CRlAEIEESR (Control: 851 35 & UF 871)
DRAHER B IR, FOES Table 2 L

Table 1. Difference in melting point by changing the position
of sample filled in the cappillary

Substance Position Melting point Aver.
Vanillin Upper 82.4 82.5 82.5 82.5
Middle 82.5 82.5 82.6 82.5
Lower 82.9 83.0 82.9 82.9
Acetoanilide Upper 116.4 116.4
Middle 116.5 116.5
Lower 118.1 118.1
Aceto- Upper 135.5 135.5
phenetidin Middle 135.6 135.6
Lower 136.3 136.3
Sulfanilamide Upper 166.2 166.3 166.3
Middle 166.2 166.3 166.3
Lower 167.2 167.4 167.3
Sulfapyridine Upper 193.2 193.2 193.2
Middle 193.3 193.3 193.3
Lower 194.1 194.0 194.1
Caffein Upper 237.4 237.5 237.5 237.5
Middle 237.5 237.6 237.5 237.5
Lower 238.9 239.0 239.0 239.0

Upper, middle, and lower indicate

the position of

the

top of capillary
mercury bulb.

attached to the outer surface of the

The melting point means the end of melting (E.M.).

Samples used in this measurement are

"Melting Point

Reference Standards” (Control: 851).
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Table 2. Measurements of melting points for (1) Vanillin
and(2) Caffein, by using the improved apparatus

of Model PA-10S
(1) vanillin

Expt. B.M. S.P.

C.P. M.P. E.NM.

1 80.6 81.6 82.0 82.2 82.8
Control: 2 80.5 81.6 82.2 82.3 83.0
871 3 80.8 81.4 81.9 82.3 83.0
4 80.8 81.2 82.1 82.4 83.2
5 80.8 81.4 82.1 82.3 83.1
Aver. 80.7 81.4 82.1 82.3 83.0
Controt: 1 80.6 81.3 81.8 82.2 82.7
851 2 80.8 81.6- 82.0 82.4 83.1
3 80.5 81.4 82.1 82.2 82.8
Aver. 80.6 81.4 82.0 82.3 82.9
(2) Caffein
Expt. B.M. S.P. C.P. M.P. E.NM.
1 235.2 235.8 236.6 237.1 237.6
Control: 2 235.3 235.6 236.4 237.1 237.6
871 3 235.14 235.8 236.6 236.9 237.6
L 235.14 236.0 236.6 237.0 237.7
5 235.5 236.2 236.8 237.2 237.7
Aver. 235.4 235.9 236.6 237.1 237.6
Control: 1 235.2 235.6 236.4 237.0 237.7
851 2 235.4 236.0 236.8 237.2 237.6
3 235.2 235.8 236.4 237.2 237.7
Aver. 235.3 235.8 236.5 237.1 237.7

Range of melting are 82-83° for
Abbreveations of characteri-

for Caffein,respectively.

Vanillin and 236-237.5°

stic points on melting are descrived in the text.

P-. BEAIEOZEA (B.M., S.P., C.P., M.P,, E.
M) OWThiRBWTHED THEEO B V&R H
Bohi. ¥, WERZOLTELARY 22 LHEH
THZENTEL. ok, FEER IS BM KX
U S.P. SOMEESAXREY X ) EFEWThE D,
ZHhIIEG DO TH DT D 2 HOBERI,
HEZw L 2EML BB EBbh3. Chic
L EM. A QP cHETHREL) TiEn Tl
—FK LT\ 5. B & B eseayiciy MEE S %M
HEERBID S & EToBEE ] LERIWDY, B
EoRBrAVWCIoREYERCRD L LIXHE
THHIDEERERF & L BHEHORK L InEE+
THARMBEL, BEYHETS LV OMERELEA
LTWwa, LichioT, BERACERFERERL T
BANEPRIE-TL B D, X0»RBO
FeiRE, AR, MnEGER T PEEEROMSYEE
Xhizkichs zodbnBEEOHAIRDHE

8Ch b, EEROWEERETIE 1C/min OFREE
5 B ic B E I ARTRETH - .

BEHEAFRZRAT AR ERBATERE T
RARBTH-o L OBREHWLEHE—RH S = 7
SARRETHL LR VABCERLES. 1,
AR, BARELARRDC L CHREEDY
—HEIEREXR, Lo L5 HVLRT b s
BOR, THBAVCEREOWIERERLE®ERLD
AREBECESELET. i, BRI ERR
BRFLVEFALELCHEL Y REIhDT LR
> CTW5.

X B

1) B4 F+—REBFERF, p.97 (1986)

2) BER&EMR, BE B, mREk: mERAHR, 73,
93 (1955)

3) BRiERR BE B, KB¥S, XEEXTF:H
H3R4, 85, 116 (1967)
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Evaluation and Improvement of Field Test Kits for Identification
of Abused Drugs

Yuji NAKAHARA

Commercially available field test kits for the identification of methamphetamine, narcotics, can-
nabis, cocaine, LSD and methamphetamine in urine were evaluated and improved concerning sen-

sitivity, selectivity, handling and portaility.

(Received May 31, 1988)

i U &

FEwilAg, HRHe—BRETBALER TS, &
&, BEECEVTH, #RoEEAOIAOLLD
¥, ah4 v, ki, LSD, HEIEHF, ~=1 v,
EALR, ELAOWAXRLR, EHIBOMEY X
BT LTS, Folkd, BBEE\WT, HIE
WHETH DR EEETILEND Y, IAEDOH
BRES y FOEEEAHL TS, BEAVLRT
WAHBRORES » M, HEA A v 7 =23k
v VRAEY, RER <1+ 2A8E?, KFRT =y
JT7RED, ang vizRr=y VRAREY, LSD j1=—
Y o eREY RFALTVWES, BELTHh O DOHEFE
M5~ APETin o T 5.

EHIBETREE, EBCAVOR TV A
B » P RRE, ERNE, BN SEHESeow
TEHEL, HREMx DO CHET 5.

£ B H K

1. HRRELry b

Bife, BATCAFWELHEOKRES » FZBAL
TERLE.

HEHA Bk, BARLERE, NIK(USA)

WRIEH : EEE{LEE, NIK(USA)

KIRH : Bk, NIK (USA)

=254 v : NIK (USA)

RepFEREAM : YMC BX

REOHERE L OFERAEL Table 1 i3

2. BE+v FOEAR

UToREIAFAHAB RO OCHER LML,
BBREMRE LTHRBLICLDOTH .

1) EEAE: ARCA%T7 2+ TATFeF7vE
= 7KEW, BRI 2%=rrTAYy PV —ZFKE
BWEABRLTEL.

RAREBELREBARIVUCREBRIARB LI,
hatthefgses.

2) IR BERE 0.5ml LAAT AT FKE
¥ 0.1ml #B¥ T, AR 3mm, £X#& 3cm OB
WO AECAR, ~—FTHULS. zhe2Effx
DWE 6mm, KXY 6em OEY =F U vFa—T
AR S,

AP BROBGEL T = — 7 AR, B Lic, 5 =
— 7R T, hoF I RELITD, WMLIES.

3) kKA :Z7enkrn 100ml Eo=FAT 3
v 1ml ¥BECHEREEDY, TO 1lml ZHE 3
mm, X 3ecm OWHON F AT AR, -7
CHUD. ZOFFAGEL7y—A T L—BD 5mg
PEMAZONR 6mm, EX% 6cm OHEY =F 1V
Fa—TRARTEL.

ARVEOREYF 2 —7RAN, X LK, +
a =7 EELHTT, hoX I AERIFY, MLLIR
5.
4) =2IA Vv :FAYT VAL 1g, DA
[ lml, x%/—a 40ml, K 60ml TEEYS
BEAFKER 0.1 ml #hnx TRSBERML, 471
micAh 5.

AR a7 4 VRAECHEELRT T, fclie,
etk e s,
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Table 1. HROBSRB* » F ORUR L (M

# B

i H [E3

HEFAX b
H b ¥ O%KE®BF Y oA

D1%=treTnvy Fv—%x

@50% 7t 7ATe F—TAa—n

AR OU%KRRF +Y v & (20

@1%=rrnFrvy FV—%:1 507+ 7

AFe F—7ra—=n (9:1)

Bk RBEeAh, OR, OK, OK
DOIFIERTh 1~ 22T LELIE
> TRLEES.

Bi®75RAF v 27F 2 —7 AN, @
BOASTeHF RAERTD, BE-T
RBE5.

NIK PpiBe 10cm W40%EAATAT e FR 103 | REER7S5xF0 23y 28 K, AE
(=% AR ADOHFAERTD, RE- TRY
%. (NIK )
HER* b :
E E b % ~rxAR%E KL BERERD, RBADOF v &
7Y —HEITY, RELCHTIRS.
NIK TR AR R0 NIK #2RAL.
XEEAE -y b
B’ ¥ ©Ov=9v04g, 72t 7AFe V55, = | REYOQARBCAL, EYEETLEBRK
&7 —n 20ml PQOEH AN, RIBEILROK
@yt Tk, BRT5.
®@r7uvrkiLa
(5 2 7 7 7RI
NIK a2k ) 7THRIE Ltzo NIK =2EFLT
ah4>H
NIK @Q2%F+v7 vEa st 6% 7V 2V v | BEERSITAF» 23y ZZAR, OD
1:1) HIAF = —-TRID, S KRTOX
Q@iHERg LE@DHNFAF 2 ~THPY, ES.
@zevkra
LSD B
DEA P-TAFAT IRV TAFE N 0.5gk = | RiEXRBRFT AR, ToERRELR
£, —n 30ml TBEML, FORCEBER | Bhbl, AoB ki R5.
20ml #Mz %
RAERRIR
YMC BA  @Q1%=tre7ryy ¥V =5 50%7 27 | BETF» 7RRPOREMNLZEE S,
AMFe F—x27—=1 (1:1)+1.5%8E 20%7 & b VK THEE, OWTEHL,
QI%RB+ Y v 4 @i 3L 5.
5) LSD fl: =%/ —n : ¥ (1:1) 1 ml » -
e = i

AR 3mm, EX# 3cm 0RO F AFIRARK,
RN—FTHUD. TOFNIFAFE p-VAF AT I/
YVFATAFE ¥ 50mg A EOHRE 6mm, &
X 6em DRY =FLVF . —TRANRTEL.
R 2 — 7T, RoX I AERHY,
FLLIES. LSD RAECHEELINTT, Bl e,
Zhefko—Ricif LT 5.

1. EEFOBREFy b

BUbCi-HEARES » M3 NIK 2B & e v JKIiG
FRVWTWLOC, RENI L, BBRAERECHER
Twh. 20, NIK #oFx v i< irx2RED
oo, BRE, EIRECE 5. BECERIIREERS
b, BALZEERHIREORERCHENDS. &
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Table 2. ¥HERIOBRAES » b OB LT

e (= 2N {2258 NIK H B B
2 & H# & F O P 264 1 F fu
WRIEERE (mg) 0.2~0. 4 0.2~0.3 1.0~2.0 0.1~0.2
ERM: B v B o B ow
BRERe #1308 #7108 108 #1108
1M R R oW ] ow R W
B 1HOBIE | LEHeee | RELERE | BRESRS,
BTa # BB 5 BRVEME R
Table 3. FFIEDOBAEF v + DB LM
B E i % NIK #w R B
g2 f ra(ere i) | Ba(erex) | Boa(zrex)
B RREE B owo Bow B
FERYE B v B\ B
BERER Y105 108 - 108
#BIFENE: N R W B ow
E i BEHRBCEE # | F5AFy 2%y | HEEARRL, B
FAEA R IHRTRTL TEME
Table 4. kro@ESx » b DR & SV
HOE Ly NIK G
fo o ® @ % & TREBE
B R PRE B W S
EIRME B v B v B W
FRERER 54 ¥2a ¥I308)
HIFHE m B W FHEITR W
2 i FVIABy b REMNEL, BE BRELRL, BE
EHYCEAM F&'S A

Table 5. = vORES » O & FHIE Table 6. LSD o+ » + 45 & ¥
NIK % B O DEA % ® B B
B f H & FA4 T A— E HERA »
BRIHRE (mg)| 1~2 0.1~0.2 HIBRE | 8 W JEE B
BEIRYE R 2Rl RN J2ot e AN et idinp AN
g W1 #9108 BRIERER] | #9108 108
#Ek: R W JER B e Ed: ¥ i\ B ow
5 f| RBRE BV, | BIRME B i wEtt, e | REHLRS,
SRV EEh | A, RELR R IRIE, BiEtE
T\ 5 TEEREL #HhTn3

B (Fig.) BRkoveE vRBRER2ETHD
TeDBENEL T, BRELE. L@, WAL L
FTRTOETEN TV 2.

2. HEOREF~ b

AVCRERAEY v P2 T A ARELAWT 3.

BhH, BE, BREQIFEUCTHS. NIK Zo752
F v 73y ZPROOBIBETRIZ WA, Bl
BEREOVWTLAEAER IR S h i, BRE
(Fig. 2) ey wfliz, BRKMERTHS.
KEEOREF v b
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e i

1 2

I Methamphetamine

Fig.1. New methamphetamine test kit

1: negative, 2: positive

Narcotics

Fig.2. New narcotics test kit

1: negative, 2: positive

1 2

_Cocaine |

Fig.3. New cannabis test kit

1: negative, 2: positive

Fig.5. New LSD test kit
1: negative, 2: positive

HROKEBRES v MXF 2 7 7 7TRERHVTW
i, RENED, BENESLARD-T. BR
# Fig.3) 27y —A F T A—BEEWTWAIS,
BENEFRIRL S, BFHDETH Y, HEBMRRNE
L AN

Fig.4. New cocaine test kit

1: negative, 2: positive

Table 7. REEAIOBRES » b OBE & U

BA (v vRIGFIR)

2 f ¥ &

BgE | 1pg/ml R

FEIRM: BEi2k7 I VORIGTHBH,
=72 VY viZidiatk, 22 v 7=
F I VISR RT

BERRE | $35

BRIEME RyrOHEEFLHN, £8T 54D,
PRE

i JEH B

] ROBRELLTIRELRFLLR
1, AEOLEEICLRE DN, &
BERAFTI07 ARE

4. TR OREEX

NIK #3HBELFA V7 VB L b X E
FTHREREBTHHL, fiHRs e i sfilieh
Wh 2B ARALTWA., #0e®, NIK fi3
HBRERE BN TV 555, BRE SEBIEEIRIWT
Mg HRE Fig.d) k7 e esr iy
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FWTWBOT, ETBIRERED 22, REMET
BRI AR ERA L

5. LSD o#Ex+xw b

DEA BRI p-UAFAT I IRVYTAFE P
v, %Rt (Fig.5) L p-LAFAT $ 7Y VT A
7AFe FRHLTWS, RIEHE, BEORIBE
{, BRECERTWS. ERECELTRFEE LK
BRIEVD, Y 72 VROEFDRRLREYR
T. MAEKLIBERULTHL &, LEENELD,
WRBEIARY 5 AF 2 —~TRED, BRCT D,
REREEL TV 5.

6. ReEERoOHREX b

RO RPEEAGE > » FXEY—F ODS » 1
HEL, BEAYREL, AR CHARS YRV
#®, veEVREXRL A&, -ABRCEHLT B
BICRET 1) v ATRESEHH0VTHE. ER
M, RELRIFCTHS. REPORERSLMELD
B0, ERAMRELBESEEY P ELTHRTH
3.

4 & b2}

AR EROHREOKRAS » b 9EH L, EE
DHBLERES » POWTHEEBRFL, Thbo
@AMzt HHRORES » M3, 10FEMEIHR
B bR TV EnEL, KRE, BEEPHERER

DWTHRORMBNH B Edbdrots. AL B
CERIRYE, BRI UCEAoSRER YRV TH
Bz ed, fiFERekR, Lo cHEhRE
BRBBTHZENTER. k¥, v FOFHARE
PitE R e T AS, SE R RIE T A ER PR R
B> THEY, Thdy MECBEL3A LT » 710
B X5 BEIBRELYLBELLLVOT, BERED
BhTW5EEbhb,

X R
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5) H.W.Van Urk: Pharm. Weekbl., 66, 473(1929)
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7) S.H. Johns et al.: J. Forensic Sci., 24, 631
(1979

8) P.B.Baker et al.: The Analyst,108,777(1983)

9) DEA “Narcotic identification Mannual”, Ap-
pend. D (1977)

10) Y.Nakahara and H. Sekine: Forensic Sci. In-
ter., 26,277(1984)

Production of Monoclonal Antibodies to Sheep Erythrocyte
Antigens

REM— - FRAS

Jun-ichi SAWADA and Tadao TEDAO

Hydridoma cell lines (deposited in the Japanese Cancer Research Resources Bank) producing mo-
noclonal IgM or IgG anti-sheep erythrocyte antibodies were prepared from BALB/c mouse spleen

cells developing the primary antibody response.

(Received May, 31, 1988)

The primary antibody response to sheep
erythrocytes (SRBCs) is widely used for the
elucidation of the mechanism of antibody re-
sponse and also in immunotoxicity testing.
However, the antigenic structures on the sheep
erythrocyte surface membranes have not been
‘identified or well characterized. In order to
clarify the molecules which carry antigenic

determinants in this anti-SRBC system, we
established hybridoma cell lines producing
monoclonal antibodies against SRBC antigens
from spleen cells of BALB/c mice primed 3
days before.

Materials and Methods
1. Monoclonal antibodies to SRBC
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BALB/c female mice (8 weeks old; Shizu-
oka Laboratory Animal Center, Hamamatsu)
were immunized i. v. with 5% 107 cells/mouse
of SRBCs in RPMI 1640 medium (Gibco La-
boratories). Three days after immunization,
the spleen cells were fused with P3/NS1/1-
Ag4-1 (NS1) cells as described previously®?.
Briefly, hybridoma cells were selected in a
HAT-containing medium, and the antibody
activity in the culture supernatants of hybri-
domas was determined by hamagglutination
(HA) and hemolytic assays as described below.
The hybridomas from positive cultures were
cloned by limiting dilution, and the positive
clones were screened. The culture supernatants
of the cloned cells were obtained by centrifuga-
tion when the cultures became confluent.

2. Hemagglutination (HA) assay

To 25 pl of serially diluted antibody samples,
25 pl of 1% (v/v) SRBC suspension in 10 mM
phosphate-buffered saline(pH 7. 2) (PBS) was
added. After incubation at room temperature
for 1\}11', agglutination was determined morpho-
logically®. The HA titer was defined as the
reciprocal of the highest dilution giving agglu-
tinating activity.

3. Hemolytic assays

Direct and indirect hemolytic assays were
performed as described by Galfre and Milste-
in® with a slight modification. Culture super-
natants (2 pl) were spotted on surfaces of 0.6
9%-agarose gels containing 4% SRBCs in PBS.
After incubation at 37°C for 1hr, guinea pig
complement (1/20 dilution; Denka) with (in
the indirect hemolytic assay) or without (in
the direct hemolytic assay) rabbit anti-mouse
1gG (y-specific) antiserum (1/200 dilution;
Miles-Yeda) was poured onto the gels. Then,
the gels were incubated at 37°C for 1 hr, and
local hemolysis in the gels was determined.

4. Determination of isotype

The determination of the isotypes for most
of monoclonal antibodies were performed by
using the isotyping ELISA method as descri-
bed previously®. Rabbit antisera specific for
mouse £, 4, g, 71, Tz, T2v, 73, @ and e chains
were purchased from Miles Laboratories and
used at dilutions between 10-* and 107%
SRBCs were coated on microtiter plates (Co-
star EIA plates, #3590) according to the me-
thod of Kennett®. ’

The isotypes of the antibodies, RP 8-18

and RF 29-1 were determined by the indirect
hemolytic assay as described above by using
the chain-specific antisera (1/200 dilution) in-
stead of the anti-y antiserum.

Results and Discussion

Hybridoma cells were selected in HAT-
containing medium on five 24-well culture
plates. Fifteen hemagglutination (HA)-posi-
tive wells with direct hemolytic activity and
6 HA-negative wells with indirect hemolytic
activity were obtained. The hybridoma cells
from these wells were cloned, and the HA
titers and hemolytic activities of the culture
supernatants of the hybridoma clones (42 po-
sitive clones) were determined. Eight HA~
positive clones and 3 HA-negative clones with
indirect hemolytic activity were finally selected.
The properties of monoclonal antibodies from
the selected hybridoma clones are given in
Table 1. The monoclonal antibodies from the
eight HA-positive clones were presumed to
be of the IgM class from their direct hemolytic
activity, and this was ascertained by isotyping

TISA. The subclass of the 3 monoclonal
antibodies with indirect hemolytic activity was
determined to be IgG1 by using chain-specific
antisera.

Further studies are necessary to identify the
antigenic determinants for these monoclonal
antibodies. Preliminary data (unpublished)
suggest that at least three monoclonal antibodies
(F12-18, F31-2 and F 31-19) are strongly
reactive with substances present in glycolipid
fractions extracted from SRBCs by the Folch’s
partition method”.

Since the F12-1, F31-2, F31-19, RP8-2
and RP8-18 antibodies showed little or lower
reactivities with the SRBCs obtained from
certain specified sheep (data not shown), these
antibodies were assumed to be able to recognize
sheep blood types. Taken together, these
data suggest that the antigen system of the
primary antibody response to SRBCs is co-
mplex and heterogenous.

The cloned hybridoma cell lines P 20-13
and PR 8-18 have already been deposited in
the Japanese Cancer Research Resources Bank
of this institute and are available without
restriction.
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Table 1. Properties of monoclonal anti-SRBC antibodies

Monoclonal Hemolytic activity
HA titer=* Isotype=~2

antibody Direct Indirect=2

P13-7 16 + + Lo, K
P18-3 32 + + i, K
P20-13 16 + + L, K
F12-1 8 + + ° o, K
F12-18 8 + + L, K
F23-20 16 + + “ o, K
F31-2 32 + + n o, K
F31-19 32 + + °L, K
RP8-2 ~(<2) - + 7T 1, XK
RP8-18 -(<2) - + 7T 1, K
RF29-1 -(<2) - + 7 1,k

** HA titer of culture supernatants.

“2 Indirect hemolytic activity was determined by using
anti-mouse IgG serum as a developlng antibody.

=2 Immunoglobulin isotypes were determined by isotyping
ELISA or indirect hemolytic assay.
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Studies on Chemical Analysis of Mycotoxin (XIX)
Enzyme Immunoassay of T-2 toxin in Foods

Etsuko ISOHATA, Masatake ToyopA, Yukio SAaiTo

T-2 toxin enzyme immunoassay (ETA) test kits using T-2 toxin monoclonal antibody-coated plates
were evaluated by recovery tests of several food types. Spiked with T-2 toxin, T-2 toxin levels as
low as 15 ppb could be detected in artificially contaminated foods by EIA within 1 hr (without pre-
purification). The simplicity, sensitivity and specificity of the EIA should make it the preferred
method for monitoring T-2 toxin in foods,

(Receided May 31, 1988)
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ERHBOLAETRASOREREE 2 B8, &
BERETOINVOFERER TRV, b aFfx
VRONOHETHD T-2 toxin(T-2) 12, HFHTH
DOERELTATFY Y ABOIPIEETHHRNLT
BTHY, BHES L P RIVEHREEL L5
ETHbLRTWS., ZhbDNUH (xS 2 b3 v V)
ONHFEREBEA 44T 7 /e —DEHcI A
ADE) 7 e —~FAREREEIRFHREATH 5.
Ti$o Aflatoxin @ EIA ikt 2, SEKNUH
D—>THs T-2 © EIA HieRaicben, =
Eo%ﬁ#ﬁantofﬁﬁfa

X B H B

1. seBHy

AEE AU THBALLERTFE (FvaE, 1y v
a=Fv Y, #yFa—-v), BE (ME L5315
L, Kd, W), AR HR7v-S-, &
AEE, BOhAEIAIAD, BERE, RFR
SRTE) KRBT (T Iwvda—R, $v27A7
N=I Y a—2R)

22 B X

2.1. BRI L OHBELUTITIR O R R,

KAk sEEE R X b RSB LMK

2.2. T-2 EIA H%» b (FHEER)
2.3, T-2 ERG CROEHBEE)
2.4, A -0 (FOXHEE, REHES

3. ¥ &

3.1 ABMIKEEEE: AT/ BE2Y» 7 - S

3.2 Fv—t)—F—:zur@Pz4rnSVv—
P —&— MTP-100, 7=t i4 1)
— &~ F-8-340, KAABEHF A 2 -7 »
senFAFeryMCC

3.3, 7 U— b : Biotec mini washer*E-200,
NW-1 & (FHR)

3.4 EBEWkre~=t 77 7%E  AI655EI (R
v7, ¥i%), D-2000 Chromato-Integra-
tor

3.5, 7w AF4F—: & Dual Waveleng-
th TLC Scanner CS-930

4. REBEBELHR

41. F &

£5 S0g 2MH—L, SREFLEHR T-212

By 15ppb HHEML Fig. 1,2 ok s v T-2%
T3, ERBIASIEAML, ELSE (10000
Bl T3. fTh b Fig.3 wrd EIA ErzLien
S TAETS. B bht Well o T-2 % Subst-

rate solution CRBEIXE, 2BEESV—-P ) —F—
CHE (432, 630nm) T5. ThbOEXREERS
BLCHE: T-2 ERRo R (BRELREEOR
REEK) X - TERMELRDS.

Sample(cereals etc.) 10 g

add 25 mi of 502MeOH
Shake for 20 min

Filtrate

Residue Aq .MeOH

' centrifuge at 10000 rpm

for 1 min
in Vell

Fig. 1. Extraction and clean-up of T-2
toxin in cereals

Sampie(Baby food)

i
Filtrate

Residue luice

centrifuge at 10000 rpm

for 1 min
in Well

Fig.2. Extraction and clean-up of T-2 toxin in
baby food

Microtitration Plate(i Flal bottom Well)
Wash the Well 2 times using a
wash botltle containing wash buffer

Sample solution 50u1

Enzyme antibodies 50u 1

Store for 2hr at room temp

Aspirate

Vash the Well 4 times usihg a
wash bottle containing wash buffer

Substrate solution 10011

Store for 30 min at room temp

Stopping solution 50 x|

|
Read at 432. 630nm

Fig.3. Enzyme immunoassay procedure for the
determination of T-2 toxin
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4.2, BER

T-2 oBEGY Fig.4 i EBEWREN
0.4~100ppb D E /R WETH-. T-2 » EIA
Aoxy FoFEERERTED, RERRSHOF
v PEIOHEIZIZEA LTS bhith o7

4.3 wEk

@ 0.4, 1.2, 3.7, 11.1, 33.3, 100, 300 ppb ©
T-2 @E#Eg oW EIA 255\, Bbht well
» T-2 % Substrate solution CHGHRE L L, BXE
ExiE+s (Fig. 5.

@ ffA»L0 T-2 HEE: EIA ABL OLHA
HIeRE LREE Y HET5 (Fig.6). @, @fhd
1. SERAE I L Ly,

%
100 .

90 \

80

70
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40 \
L)

30

20
10

0.4 1.2 3.7 11.1 33.3 100 300 ppb
Fig. 4. Calibration carve for T-2 toxin by EIA

1.0

x——”’—’-’é—__o\‘s

0.51

r—ra——a

v

0 T

0 1 1.5

T-2 toxin standard solution
®0.4ppb & 11.1pph ¥300 ppb
O1.2 ppb ™ 33.3 ppb e
43.7ppb 0100 ppb

Fig.5. Stabilities of color of reaction mixtures
after adding stopping reagent in T-2 toxin
standard solution

2.0 hr

@ BEENEBORMY, 4C OBBEREEL
R LA A, 10AMAFLTLREERELL
e Ry aZREk{).

4.4, @R

RYAH, By VaFy Y, Ry Ta—-v, I,
E3bA2L, KEH, Ak T-2 BEBE (FRB
R % U3 H) 15ppb RWINL, 50%
MeOH (#tikd 5\ i » FHOFRAGHE CHE
Lizbo) & MeOH (hhHigkitikER CTHRBDW
BEFRBASHRTERLLLO) fHEOR oW
T EIA %15\, Bbhte Well o T-2 0B KE%R
B UEIRER A RD7- (Table 1). EIA 4 FHZ
TR (R LC P L7z 50% MeOH ko TH

HMLichry Yadrey, HRoFa—-v, 53561
o T-2 13100, 112, 100% ER L1, Fofliof

OERRITENERY R oot MhoRAkt

ppb
100

[ L *—
— e e

50
o Koy
* KT
0 v v v
0 1 1.5 2.0 hr

Fig.6. Stabilities of color of reaction mixtures
after adding stopping reagent in beans

Table 1. Recovery of T-2 toxin added to foods

Sample 50% MeOH MeOH

®% ©@% 0% @%

R ag 280 895 378

HyVateV 191 100 92

By T2y 20 112 42

hoOE 83 86 33

x E : 37 24

E3bHZL 8 100 75 38

Pk 17 35 23

@ #Mikcam

@ v bhoEEE TR
® MeOH B XA T2 D 1ITHER
@ v HliF, rhOBERTER
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EIA B3 9 AERASE L BRE Mo S5k
CHARTERE R, SIRRHE~ORESE, &
B, RN EL, SLCHBTOERSHT L T
EHUBAHCBE L HETHS. bhbhiib

iz Aflatoxin @ EIA g% B LA L.

4[Ny T-2 toxin © EIA S #i 0% » Mk 54
PiefFotc. T-2 toxin o EIA % » FhofEMEWR
1%, 0.4~100 ppb ORI CRIFILMRBRLE LRI,
FLTERALREEFR (FyYaFovV, o7z
—v) BRI (E5bA2 L) i 15ppb HML AR
Bl Eh LEREER L. chbid T-2 toxin
B LR OfFElC R ® » T RORERCHEL
7z 50% MeOH # {F AL DA X VWEIREY

TUL7c. assay &TH#H Well heRaa L2 1.5
BEOHBETREE Chote. —itiz EIA WS
HEAYERNEIFTETSEOT, HHRE
THIABEORBIARON BT EXHHRELTVWB,
AREOET, HMENRERERCENRD - .
EIA % » PRI BV HEIIEF » F B0 FEME
BERTEYEBRDO V- X BHNTRETH 5.
*¥7- assay 1O S v —F (96 well) % 1~1.5
eV ERMRENTTETHY, Tofift vi—7
=—AROTV— Y =K —2ERTHZ L CRAR
KEBOHEENER TS, ChALRSEIUHEHRE
BopBigTEsFEEBEbh 5.

#bbi, EIA B¥ s 2 ARBIEETILEER
REHRSLHRBTRBICH UEL B#HVWRLET.
AR 2 -7 V¥4 = VARAMRORFEE
AR o—~RE LTI

FRIEFE KA DAY BT 5 ABERB
PHET - B B SIUEL - —FIER

Chemical and Microbiological Examinations of Home-Water Purifiers

Takiko SUGITA, Hajimu ISHIWATA, Sumie TAKAYAMA and Masakatsu ICHINOE

Chemical and microbiological examinations of home-water purifiers and activated charcaols packed
in them were carried out. Charcaols contained from 0.5 to 2.7 ppm of zinc but not detectable con-
centration of lead and cadmium. No or less microorganisms was also detected in the charcaols.
Migration of silver into water from silver-treated charcaols was between 33 and 79 ppb, but increa-
sed to 333 ppb when slight acidified water with diluted nitric acid was used. Silver concentration
in the efluent from water purifiers when they were attached to faucets was less than 5 ppb though
out a 4-week examination period. Microorganisms in effluent increased up to 48x10*cfu/ml in 200
ml of a forerun after 3 weeks, but decreased to less than 10x 102 cfu/ml or less after 5L of effluent

was discarded.

(Receided May 31, 1988)

AR, FERGBABOURRBEZELLIBE-TH
5. BPRROE KB NS L U ERIT
P55 KBEKIEFOEEHATEZCL2HLT,
XIHRERBLYBVWAERE LTIV FRORERLE
REFOLHRSB. LAL, BABOERIL b NERERL
Ry ooBHYPEEREOKRLL TR VEDE
W TOREY ORI ¥ ~REIRIEN R S 57K
3PBVP. ik, BAEYOEHOMKDO 1L T

GATFRERPER LS KB IR CERA STV 5.

:@x5kﬁ&mfu,sbmﬁo%mmov15%

BLcrhudlabinue,

Frv, FERBKBTOWTECEOHEME
HOERROM B L UBERRABR T Ok OfF
BRI 3 28 OEH EHEYOHBL & o0 THRE
T v

£ B F &

. &8 # .

HEORERLHABTLIBVWOLATWHHAAES X
UEAEEER, TOURBAIEFEREREERA LT
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BRI O AR S L R SR RGOk 2 B B
BTN F IS LU 2 EM I ERED 2 5
Br. '

2. % &
FEFREEET IS8T (7 v—a3R).

3. FHRBhoESEOEE

115C T 3BEMEMmUIIEHER Sg oL, 50%
Bift 5ml X URREE 1 ml 2inx, FATHEO
FHRCRInD ¥ TMBLE. 500C CTRILLEDD,
BRE Sml iz, KB LEomBEELL SHick
OB 1ml 2 lAKkc25ml &L, EFR
FFUE AR & L.

4. SHoRHREB

NEPRTRMER 2 2101 4g 2B D FRFAK 100 ml & fn
%, BELHTTBHLY T ok, HHEAHK No.5C %
BAUuTaABL, WK 30ml 2T, ZogosEK
IR 0.5N 785 X 5 KB ine THETFRXR
SERBRE L Ui,

5. ZEEEhoMERE

SRR L TG IR 10 g 2 A2 FBAY-AHEK 90 ml
Ah, 35C CTLHMRHFLCEXRABHE E LA
BFOREYT o FA 7Y av—L BRI B
MPN B & Wit & o> R30FHR D 1 ml 281D,
P Y F VAP, GAM PR Lk

6. EKHER
ERAGEARSE 2L KEE N REED 5 V4RO
HERACTERL, 84020 offiEcEKLE. &
Wk 2L 28I L, HWTC3L ##%7C, £0o#HD 2L
YHRLUTCEREFRBEKRE L. B0 AKOMDD
200m! BMAEHFABRA L L, RBRTHROBHIZA

ATEED EL

7. BKRRBKPOBORE

BKIL ERER 1 ml 2k, p—2 Y —= R
Ve —%FWTH 65C TEMEZE L, BREDZ
0.5N 5% 25 ml 2 FEFRAENEARK & L.
8. EAREKOMERE

— BB R RERES M Y, ERLAAR
35C, 48FfFs X 025C, 6 HRE& Lic. KBEF
A a2 vETRER T 1AM Y 5K
<}y LAV, WEBETHEEED S b, REGLRE
i CEMBERER) oL, 75 s34,
H 25 —ERIG, ¥V E—-ERIGE, BHECE-T
RIE%1T - 1. _

& S

1. FHRPOEESR

344 (FAE3ABICEMATE ) OBEHER
EowTE, B, » FIivagReRELE. BR
% Table 1 wR$. SFITH FIv s BHEBEA
LT (th¥*h 0.5ppm, 0.1ppm) ThHoledd, H
$A12 0.5~2. 7ppm Bl iz, Teds, S|ROVWTX
TR ORLRE AL Y AEE L, BIRRAERTE
Wi, BER{ESWTHRARTH 5.

2. 7I5A3ARTOFHE,MSOROBH
EARBENOALEEEREROEL, SERHTT
BB LT - b0 58 % Table 2 wwid. MR
iKY ClORMIE M L4, 333164 ppb OFH
HED ORI FHAEACTER 105 13 25C
HBVIX 30C TIHRHBERET-LBE W 33~79
ppb DR OEHMAZH LR, FOEWMIXBELY

Table 1. Determination of heavy metals in charcaol packed in

water purifiers

Sampile Phb Zn Cd
(ppm, meanzx SD, n=5)

1 Ag-treated nd 2.7 1.1 nd

2 Ag-treated nd 1.1+ 0.1 nd

3 Ag-treated nd 0.5 0.2 nd

4 non-treated nd 2.5+ 0.7 nd

Detection limits: Pb, O0.5ppm; Cd, O.lppm

Recoveries of these metals when 50 u g of

Pb, 50u g of Zn or 5u4 g of Cd was spiked

to 58 of the sample 4 were 87.2% 3.3,

94.8%* 3.8 and 102.6% 2.6%, respectively.
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Table 2. Release of silver from silver-treate
conditions (mean+S. D.)

d charcaol into solvents under several

Sample Solvent Volume Temp. Time Ag
(g} a1y (*CS (nin)  (ppb)
2 acidic watert 100 boil - 10 333+ 64
2 dist. water 100 boil - 10 79+ 9
2 dist. water 100 25 shake 60 64% 12
2 dist. water 100 30 shake 60 57+ 13
2 dist. water 100 25 not shake 60 35+ 5
2 dist. water 100 30 not shake 60 33+ 5
4 dist. water 100 30 shake 60 59% 9
4 dist. water 100 30 not shake 60 47 8

*gé?gllled water containing 0.1 ml of diluted (1-100) nitric

Table 3. Concentration of silver and microorganisms in the effluent from water purifier containing

silver-treated charcaol

Day Sampling Direct connection Tube connection
fraction Ag Microorganisms Ag Microorganisms
(ppb) (cfu/mld% (ppb) (cfu/mid%
357 257 57 257
0 0-2L 1.3 0.6 0.4 2.1 52 34x10
5-7L 1.1 0 0.4 2.2 3 26x10
2 0-2L 1.3 30 59 2.0 12x102 -
5-7L 1.3 0 4 1.5 18x10 14x102
1 0-2L 1.7 10x10 8x10 2.2 44x102 39x108
5-TL 1.2 5 3 1.8 17x102 8x102
7 0-2L 2.1 89x102 19x10° 3.5 20x103 20x108
5-7L 1.5 2 2 3.5 21x10 10x102
14 0-2L 1.9 12x104 14x104 1.7 56x10% 40x108
5-7L 1.5 0.4 0 2.2 8x10 12x10°%2
21 0-2L 3.2 48x104 46x10° 3.0 19x104 23x10°
5-7L 1.9 10 12 3.1 96x10 46x102
28 0-2L 2.4 45x103 25x10° 4.7 18x104 35x104
5-7L 1.7 6 28 2.1 10 11x10
$200m1 of a forerun of each fraction
Recovery of silver added to the tap water at 2.5ppb level was
89.6% 13.4% (meanzx S.D., n=3). ] i ]
Temperature indicates the incubation temperature of microorganisnas.

HBE5CEL, 25C L 30C TitEshhote. El,
KEOEY 2HEHVTIROBHBERKE nERAR
bhlshote.

RN AR 100 s X OB A-BIB10D D54
ko CTiRichH Sml it 500ng ML L&
OEIRE L, FhEh 88.9£2.3% 35210 98.9£19.6
%THolc.

3. EMBROMEH

73, 134 (GUAFRT A, B 6 K) DIEERIC
DWTRB L. —REEERRTIIETRETh-
fobl, F47Y 3 v— R X DHIEERT, 84
EEPEIR 3 ek, RGBSR 1 Btk B L7 D,

YT F VA RS, GAM PR CTHEAKE
Bacillus BRORE A0, WTFhLERREDTY
e ol

4. BAICEBHEORHEMEMOFEH

FERAB KB L KB CER L TROBEH L BEYD
oW T 480, FHK 2L X0 5L HPb

7L B¥To 2L oW THEZTo 1 (REBH
Fif). BEYRRCIIESTE oD D 200 ml o
WTORERTHD. HEY Table 3 iR

SoBFHoREMENEARc288 HD 4.7ppb
Th-ote. YKL SL BOWMME & T3, HCTE
NeNBEWENRD bh.

—7, TR sT BRI, ERERES VT
18/ H, BYBeRWCiz2HAR 103cfu/ml
MELHELAD . 5L BABRCERZE vy
hoBIcLBERY UToRETH-1o. HERT
5L Bk TY 35C MBEN2 BRI EMA X
¢ 102~103 cfu/ml wEL T\ 25C HBIE ik
HRAEET 26x10cfu/ml OB EBRLLA, L,
SL EA#ETE 103cfu/ml v AL
33, REBREYT > LEHILZH T 53R HORH
AHOERBROLZLEN 17~38C &, HRRET 53—
B ERAEACREL LTRL Y EVWEETH-
fo.
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Table 4. Change of the concentration of microorganisms in the effluent of water
purifier containing silver-treated charcaol

Week Sampling Direct connection Lead-tube connection

fractiong’ I !ncubgggon temperatuyre 5
Number of microorganism (cfu/ml)

0 oL 0.5 0.5 44x10 91x10
SL n.d.%? n.d. n.d.

1 oL 78 13x10 18x10 76x10
5L n.d. n.d. 0 45

3 oL 41x10°2 11x102 11x102 16x10%2
5L 34 46 6 37

4 oL 12x10%2 23x102 52 12x10%2
5L 29 33 0 36

5 oL 14x103 14x10%3 11x10 11x10
5L 20 217 0 34

6 oL 61x10°2 15x102 20x10 n.d.
5L 8 20 0 n.d.

8 oL 14 62 42x10 88x10
5L 0 7 0 27

12 oL 18 17x10 0 72
5L 0 17 0 2

16 oL 9x10%2 11x102 n.d. n.d.
5L 95 14x10 n.d. n.d.

20 oL 54 27x10 93x10 10x103
5L 0 67 7 20x10

$1 200ml of a forerue of each fraction

$2 not determined

5. BRHEARBICET2HEBROLEH

Ble, Ypr2 58 1 BoRBRBI LRRER LR
BoROBKELRE L TRIEAC L 2MHERD
TR TRt FORSEY Table 4 ikt =BM
Richo &% 25£5C Chot. T KIRIWTIX
3EMHEX Y 103ciu/ml O MENAHBE LD B2,
5L FEAKRFIIEEY BRUTERP L. 4~
54 ACit 5L @mA# T 100 cfu/ml #1554
A bhfc. Table 3 WRLERICES, HEK
Whish ot

% =4

FREAGKSEOGHEE OV THBH RN ET-
7o, BABCRVHR TV AERRCOWTIIRARE
A EBRROFAKY CHoRETELIOLED
h3, SABEENRCEAL T, HXENLIRIHL
THEHRBR LT - 78413 50 ppb BIEOHEOIEH A
Zbhteh, BARABRTILHAO B Sppdb BTTC
Dot L, ROEABHTHIBHEEREILT

25 EWEHORBENIDATLTL b LORIT
ST, HROAPEFIIERTHS. i, &
HHEY L5 -0 R0 BHBELSTFD X 5 i
BEGECKKoRLEOMENEb2 0 LED
h3.

—77, HBMECRBAMEREHEShATESLTH
BEERIFRAE UL o Citicv. BEHOERT
BRIERERMEINAD o1 FomhE LT, EEL
TERBOKHEOER LDV ES LIRS, ¥,
BARBREDZELFERDO I ELTELBRS.
FThicLTh, REOHACD - TRAMKLETS
REDEBRISLELELORS.

X R

D I % /SEEHE, 35, 39 (1985)

2) HEBR, RAEWEEH SR 56 31
(1987)

3) B : g5 IRARGMYATEH p. 183 (1986)

4) KEE, 1775 (BR324E)
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Migration of Heavy Metals into Food-Simulating Solvents

from Aluminum Pans

Takiko SUGITA, Hajimu ISHIWATA, Kunitoshi YOSHIHIRA

The release of heavy metals from aluminum pans into food-simulating solvents was determined.
The migration of 61414 and 27+3 ppb of copper and 93+6 and 7626 ppb of lead into the solvent
was observed, respectively, when 4% acetic acid was boiled in both surface-treated and non-treated
pans, but not in a water and 0.5% sodium bicarbonate solution. No cadmium, chromium nor zinc
was detected in any food-simulating solvent when left standing at 20+3'C for 24 hr or upon boiling

for 10 min or 2 hr.

(Received May 31, 1988)

ASRABAAVORETAI=v AR EE
0.1% LT ORPTN E D FEM, i, —BOBGR

TI0.3BLLUTD 7 v 2 LDEEFAVERTWAY.

Th 3=y AR LORBFEPEREP~OT L I
=29 ADBEREOSWTRECRELL? 2, 743 =
v ADHEHE LIRS RARBBEHT5C &23%
zbhs.

4@, LREIEFHOESERMLT, 7F5AF v 7
BARAROMERERTREIRTHDIHFITAE
LU oW T7 A =y AREXLLOBHAR
BRLIDCHET 5.

] &

1. B #H

RIRTHREOFMN iAW

a) 7ri=valeN: BRERL6L, ARIS.0
cm, 7EX 9.0cm, ANEEE 600cm?, K& #fcLic
LEoRE 1.61.

b) 7A=4 b (BAR) EKIFIFE 1.27,
AR 15.5cm, BFX 5.9cm, HEEE 476cm?, K%
Wl LicBoRR 1.11.

2. ESBATARBARORN

KB hl R CHER L DD, KTX{TTE,
RBAKCRVEELL. RRRE—2» FORR IR
For—RELTTo. BHAKPRARONRD
k%, BEARONRD I 4YEERY, T, TAh
YHRFBORYIC0.5% REBKFEF Vv 2 BB
Wiz, RRBRIETRTA—HEBEORMTDS Iy LT

ot RBRBEROEHEGHIROEY TH 5.

a) EH24BMY FHAKR, SO THHD
S5mm FoOFECHili. BREI7ALI=9 AN
¢ 1400 ml, 7A=4 b ~T 800ml Chots. =
DEDHEE L, 20+£3C ThoT.

b) BE104Y BFHREW <O L#»b 2em
FE TR Uiz, RT3 =9 A7g~C 1200 ml,
7= PiERT 700 ml THo . HEE 600W D
WEABYHV, A54 KXy 7B LTHE BRI R
< &5 REmLL.

c) B 1204% BHARXAERO 2/3EALI.
VR, 7ri=valxt1000ml, 7A=4 g
~NT 700ml Thote. BEBLAV, BLHKIEE
LXoRFBHLE. 120 0BEBPLEBEOS 2K
PRWTHELA.

3. EfRoAE

FRBETCRBEO0.IN & B mBREine
TETEFREEARRBRL L. ERBERET
WK R 2 v . EFREEE AT
Model-518 (7 v —ARR) &AW, MEEREL » F
I AT 2288, 7wAT 357.9, $ATC 324.8, T
283.3, H LU T 213.8nm THB. ki, RE
12,0, BIERENLS B E L. KAERBG S ¥
$va, rsea, ], 8§, FIVEROKRHBRRE
HEFoRE: LTLthFh, 10, 25 25, 50k L O°
25ppb CH 5.



FHS : 74 329 a8 bORRBUBERNORSROEH

125

BB LUHE

1. [ =&

Tr=4 MR REH, 0.5% REEAFE S Y
LB 2RI LR R ES B YRR R D10
BRELRD X 5 ML EoEIRE L Table 1
DEYTHol.

2. BEROZHE

K, A%EERR, 0.5%REAKFE >+ U o ABBH~D
AV Iva, rses, fH, #, HAOBHEY Table
2 Rt 7= all, 7a=4 FEIFAR,
WFhoBHA&HETLIH Fiva, ryea, BHR0OB
Bi@Eadbhlihole. 4GEREVR, &b 2 M
T7A =y ARG 61114 ppb D, 93+6 ppb

Table 1. Recoveries of heavy metals from migration solutions

Heavy metal cd Cr Cu Pb Zn
Spiked (ppb) 100 250 250 500 250
Recovery (%) 98.7x1.2 74.7+1.2 99,2+0.7 117.3%£1.2 103.5+1.8

Heavy metals were spiked in the 0.5% sodium bicarbonate solution
boiled for 2 hr in a surface-treated pan. The spiked amounts were
10 times of each detection limit of heavy metals.

Table 2. Release of heavy metals to food-simulating solvents from aluminum pans

Solvent Material Condition cd Cr Cu Pb Zn
( ppb )

Water non-treated 20+3°C 24 hr nd nd nd nd nd
boil, 10 min nd nd nd nd nd
boil, 2hr nd nd nd nd nd

surface-treated 20:#3°C 24 hr nd nd nd nd nd
boil, 10 min nd nd nd nd nd
boil, 2 hr nd nd nd nd nd

4% Acetic acid non-treated 20+£3°C 24 hr nd nd nd nd nd
boil, 10 min nd nd nd nd nd
boil, 2 hr nd nd 61+14 93+6 nd

surface-treated 20+3°C 24 hr nd nd nd nd nd
boil, 10 min nd nd 2743 nd nd
boil, 2 hr nd nd nd 76426 nd

0.5% NaHCO3 non-treated 20+3°C 24 hr nd nd nd nd nd

solution boil, 10 min nd nd nd nd nd
boil, 2 hr nd nd nd nd nd

surface~treated 20:3°C 24 hr nd nd nd nd nd

boil, 10 min nd nd nd nd nd

boil, 2 hr nd nd nd nd nd

Detection limits of Cd, Cr, Cu, Pb and Zn were 10, 25, 25, 50 and 25 ppb.
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OROBHBRTD BRI, T, 7A=4 FHEANLD

AP 2 BT 7626 ppb DERO BN FRD bRk

P 105 TI12 2713 ppb DIEARI I hich, Fib
2D bhich o, ThbLORBBA
CIEHEWET D - .

o, 4 %EERY 2BHEEBEB L EEOT L I=Y
LADBEHEIT A =y 28T 501£5.3ppm, 7
r<4 FRIGC 161416 ppm TH B2,

X o

1) JIS4000 74 3=9aKLV07L3=vald
O L 0% (1982)

2) Inoue, T.,Ishiwata, H., Yoshihira, K.: J. Agric.
Food Chem., 36, 599 (1988)

3) B4 ETH20% (MFISTE 2 A16H)

4) BAAERES (MT6IFE4 A1 R)

5) International Organization for Standardization:
ISO/TC 107/SC 6N (1982)

REFRA 7 2 — v ELHERO A FUSIRELT M b O MK O G E A A R
A B SHACET - UF 8-l B - 82T

Residue on Evaporation of the Migration Solution of the

Plastic Part of Corn Poppers

Hajimu ISHIwATA, Takiko SuGciTA, Miyako YAMAMOTO,
Takashi YAMADA, and Kunitoshi YOSHIHIRA

The migration amounts of residue on evaporation into a food-simulating solvent from plastic
parts of two corn poppers obtained from the Niigata Quarantine Office were determined to be 7 and
11 ppm. Release of heavy metals was less than 1 ppm in both samples. These results were in con-
formity with the specifications of the Japanese Food Sanitation Law.

(Received May 31, 1988)

SRR OBA T OWTIE, ARFEECX IR
BABZEIR TS, 8, RERAORS 2 — v/HlE
BOAIRD X5, —HDbORDOWTEH
FhTOBERERE oMM LR T RREREY
PEBELBL A0 LL LR E RT3,

4G, BENOFEAAT a - VEEBIOWTR
A EECHEIR TV ARRBBEYRAR YT 1O
THETH. ¥, AEclsHEBRERIIL, BRR
BYHRBR LR CRARBELYAVAL LN TESHDTHE
SEOBH I ONTLIRBR YRR,

® H

FEREFRN AN IhFERAA 7 2 — VRS
(28) oMFHLARMER IR TS AEEIIREM
% Fig. 1.

RERRORAR

KPR PREOKTHE-TcDB, 60C KMNBL4%
Ekf 600 ml ¥ AR HE 23cm O ¥ v — VL, &
GNETAEY TR UTEW., vv—VvEF I AR
CEW, 60C DERARPI 30 HRHIEHE L THRBRE
BEFAB L. ZOROREOEIIX 2em THD,

AT B (237em?) © 5 b 154em? I XL VR
CH: U7e W 120em? 234 EEf & LT, Lichio

& 5

« rd

18cm
Fig.l. FEAK7 2 - vHEROHERTHOR
mRHE
E:EEXY, T HE
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T, AETCIE lem? Yo h BHAK 2.19 ml il
LTk Y, EROFEFE 2ml/em? Lic3 L ) IEHE
WELY. fok, REROWEIYELCRIZNE
L, EOfRRESCTHIE L.
ERBRAMOIE
HREAVFWK 200 ml #RY, r—2 Y —= ARV —X
—Tfy 20 ml BB LE. BREL BRICBLY

BOKTHEVRALEDD, BlEAH ECHERALL.

Zh% 105C+0.5C OFEBEP 2BHEE LD
b, For—a— (YY) A¥L) RTHOREBREL,
Mettler AC 100 CERY>IE L. B, 4%EH
600 ml % ¥ + — VT 60C CTI0HM MR L TEAR
w{T otz

BESROAE

AAGIYAESY KX 2HESROMEER L v 1.

Thbb, RREK20ml 327 —FriRky, K%
MET50ml LU, Fkr Yy 2RK2HEMAR
MLl SHMKES, ERUCEEY BT & B
Ui HBeHE, 4%8EE20 ml &% 25 —Fikd
10 ppm SERHERE 2 ml BSXVOKEMEL T SOml &L
0L, RBEWEFRIAEL .

HE, MERTRTR—RBERCoWT 2@
Tt

FEERER S T UHER

RRBAMEIVCEHSBO EHEREY Table 1 1
Flis. AFLRRBNL 2hécAaRBEEOR
®BP GERBEYE 30ppm LT, & E X 1ppm
) wlAeL, HRBREYIFM 1T Teem, B8
2Ciz 1lppm Thote. El, ES B IXHEHRI
1ppm LITFChHoic.

SEIAVWEHER, FEABRTRHDH, BFol

Table 1. Residue on evaporation and heavy
metals released from a plastic part
of imprted corn poppers

Sample 1 Sample 2
Evaporation residue 7 ppm 11 ppm
Heavy metals* nd nd

* detection limit: 1 ppm
Migration conditions: 4% acetic acid at 60C
for 30 min.

ROBBCAREETIHTNTELRELTELT,
e, ARREELEVRIO—Tb 4 BHRICBERE
hTw5.

ek, BEFcie, MEoERAVGLRM
<, BE, GEBRECL 2BEHRABRLRARL. b,
60°C hniE U7z 4 %FEeR: 2014 ml itk (&EAER
1007cm?) #BEL, 60C TIOMKEL CREHFK
Ll LI, BIROFEBZL VARBREAMB LI UE
SEXTELI. MEBRLCHGEE AMEETS
BRLTBRTES 00, KA IZERELCHEN
D, 5L, FURPAYRHE DR i E ORI
RBRoORG L5, BREFRYIFER 1T 7.5ppm,
RE2C¢ 6.5ppm TChot. Fh, HERIZMEFR
i lppm BT Chote. ORI, T CRENRR
BicvicR o wTHEERRLTALhIEET
B, HLETHEMTTERVY, ANORELD
DERRERYOBHE I thirtkEbo LizBbh
e,

X R

1) E&d : RRGMYAES, p.20 (1986)
2) E4EER 434 (1966. 10. 4)
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RGN 2 v 7 OB O 2T
Ak B ERRET - ZEHH

pH of the Aqueous Extracts from Talc Prepared for the Food Additive

Hajimu ISHIWATA, Takiko SuGITA, Kunitoshi YOSHIHIRA

The pH of the aqueous extract from tale manufactured for use as food additive was determined
according to the methods designated in the Japanese Standards of Food Additives V (the existing
law) and IV. The pH’s of the extract solutions as determined by a pH meter were between 8.7
and 9.2 against the standard of between 6.0 and 8.0. When litmus papers were used (the method
in IV), the pH’s of the extract solutions were indicated as neutral.

(Received May 31, 1988)

HEARGENYAESR (R 52402 2Bz, i, pH ERAEELDL 4
D> bEMER, VUV b~AEYAVWCRRTHEE BEitof. £ T, RRENOH 22 0¥
ERHRTHHETH -1, BTOERRKAREN WIREBREZTY, EToaRvBco o+ 5.
HAER CGEHEBD? ¢k pH 2 -2 —% A\, &k
OREN 6.0~8.0 LHEIhT. RA, EKLA— % &

DHETCRE L2 A 7 OWELNEBRER RSO . B #H

Table 1. Talcs and Those pH Values of the Aqueous
Extracts Examined in other Laboratories

Sample Maker pH value

No. Self Entrasted Guarantor
exanm. exam.

1 A 8.7 8.7 a

2 A 8.9 9.0 a

3 A 8.7 8.9 a

4 B 8.0 8.8 b

5 B 8.2 8.7 b

6 8.2 8.8 b

7 C 8.3

8 D 9.2

g D 8.9

10 D 9.0

11 E 8.7 c

12 E 8.6 ¢
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EAEBRMMEERL VBT R R K 2 Table 1
Rt Thbodkhit WhiaREmpaE L
THEEIhLIOTHY, BRKOHFERLYAZLT
pH 2 LR, BIOCEEAEERERBES T
ThhItBRERIGBA T h T,

2. ¥(B&EIURR

1) pH x—x—: TOA pH Meter Model HM-
20E CGRERIEITE)

2) T4NE—RAE—:
CEEALEER

) AVIF v 4N E—HE 4Tmm, AR
0.45 pm (Toyo membtane filter cellulose nitrate
type TM-2, HELEPFESR)

4) EHASETE : pH 6.86 35X 00 0. 18 (RIEHIR)

5 V=R RBLUE FEELRHEESR)

3. A=EZE

FBRIROF B L -7 Tihebd, AF10gxED,
&K 100 ml ik, K bc2iMmEL, &%, £

VIS VI 4N E=RBF L7 s R =R =

I/7m 7 4 & —6164

AWTRS[AB L. PEROKTERILIE, AHL,
AEE4ETC 100ml &L pH 2EELE.
HEDtcw, HEROFELL > THIELR. T
ftbb, A% 10grk S0ml 2hnx, HHETIKE
AT BI0FHEB L, BEKLMLTHDOER
&L, 77 A5E% (3GY) TRFIAML, HA¥D pH
Z2WELI.

pH @iz, pH £ —x -2V, BEREOWT
Y b= AR TR DR AT » o

FRE LUHE

Ry Table 2 R+, BfTE EERR <# R
LR, pH i3, WFhoRsed 8.7~9.1 LIEH
HWHERES . T, A—RABrowTH
PR D FECHR DA LT - 1<, €0 pH 13,
8.8~9.2 DEH TH-Tc. HERD FERL 3HE
HRHMRo FEE X 2HEMEL vEHTpHO.1 K
WEAER LT E S, A0~ 7 Y%, 2KOH
WEDOBNR L HAEIBEAL A DRIh o T,

Table 2. pH of the Aqueous Extracts from Talcs for

Food Additive

Sample Extraction Methods A phH

No. V method VI method (pH(V)-pH(IV))
1 8.7 8.8 -0.1

2 9.1 9.1 0

3 8.8 8.9 -0.1

4 8.8 8.9 0.1

5 3.0 9.0 0

6 9.0 9.0 0

7 8.8 8.8 0

8 8.8 9.1 -0.3

10 8.9 9.0 -0.1

11 8.9 9.1 -0.2

12 9.0 9.0 0

13 8.9 9.0 -0.1

14 8.9 9.2 -0.3

Mean -0.1
Litmus test papers indicated that all
samples were neutral in both extraction

methods.
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L Eo#R, %o pH i, BRI 0ERRTEA
Fiswz &, WEBRORSH D \WVIZABRBEOE VX
o> TELT B 0TIz EXFER IR, Table
1 WRLI £ st 5 pH OWEKER S L UE
HEHLOBKERYRETS L, B—HBEARETH
OB EAPInz &, TTLAKBIZ L oXEAK
Thoz L, ¥, ~HOHEREMIER A F LT
EREBESOBREL D LEVEERLTVHZ &N
HHNTH 5.

Teds, HURTCE, WHEOWERIIPH 2 — % —%
B, U bR ERAWCAENRETHBE LR
BRATHC ERESTWS. 22T, Y F=AHKEH
WCABDOEER AR LT A, HHERE X OHIEK
DHERE - THELALHAK L DIZ, K, FRak
LRBEEREDRhote. LidiaT, ARBRICH
WA B LT, W L SR ARSI
PATHHARTHY, HEMTTHEE Lis-EH
LLTC, NEENHEIRCERIBLDEELD
h5.

Y bwAQEERITPHAS (F) —8.3 (F) &&
ATWBEY 2, V) r=AEXHVTRRLEB OIS
Wik, WThoRBE L ZoEARBD LI,
f20T, YV F=xiEoftic, BTB #&, Fik pH A%
& CEEAMEEIERE) pH Box (Merck) F 0 £ &
pH RBEXHWTHEE LAY, WThbizEshl

wZRLI

—ftie, ¥ 7 REEILA A VBENMEL, B0
BEWEED pH ¥ FTRRIET L ELWEX
hTwad, oX5kcls, pEEYMNZ, SHRE
b pH #35ilTs2Ldbs 2T, —H0D
A 30mM k75X 51 KCI & 73 NaCl ¥
MLT pH 2 =2 —CHELLEZA6.8~7.8%R
L.

PR s X O IIIE A R ERF® i, BEED
BEA LW EEZ bR BREORERSWTILY b
< AERAVDD, HOEIEET ANV EOHELE
L, BREXAVWTCEaYRCY, —EEOBDH 5\
W7 AN Y RHEMLCERROEGRORFELRTWS.
&4, AATZEIILBDELT, ¥4 Vv9E, A—-F4
b 7R ERBE IR O KR O Btk O RIE I
DWTIREHLIBEHNALEEEbI 5.

X i

1) B4 : HrRaeRRnGAES, p. 265 (1978)

2) Ak : HEFELHHMYAES, p.321 (1986)

3) The Merck Index (10th Ed.) p.794 (1983)

4) HRRAERENYATERNSE, p- B3 (RE
iE) (1987)

5) BE% : 11K IEBEXERA, pp.570, 1124,
1133, 1170 (1986)

7Y F) FVvEBOEREET AR (E1®)
MRERT - PBRETF - STEEE

Estimation of Daily Intake of Glycyrrhizic Acid According to
the Market Basket Studies in Japan (I)

Mieko KAMIKURA, Keiko NAKAZATO and Akio TANIMURA

According to the market basket studies proposed by the Ministry of Health and Walfare, the same
kinds of foods were collected at Sapporo, Sendai, Tokyo, Kofu, Nagano, Osaka, Wakayama, Ma-
tsue and Kitakyushu in November 1982, divided into 8 groups of foods (Table 2). The glycyrrhizic
acid in each group was analyzed by gas chromatography as methylester of glycyrrhetinic acid

The estimated daily intake of glycyrrhizic acid per person was 1.39mg (Table 3).

The content of

this substance in various foods of each group was found to be 0~100. 9 mg/kg, but was not detected
in miso (soy bean paste). The results are shown in Table 4 and Figs. 2 and 3.

(Received May 31, 1988)

7Y FrY 3 (Glycyrrhiza glabra Linné
var. grandulifera Regel et Herder) OB E 2 KT

BHEABLTHEDLHR, 7YY AEELELORRZY
FALYVFVBIF PV Y ARBIVZYVFA Y FVERE



RS 2 7Y 7 ) 5 EROIRIRENC BT 2 BT5E (G 1980 131

F b Y Y AHRRTENY, HEREE UTHETM4E2 A
1BIBEIRAY. KAERBENDIIL 2 5B LUK
ZEHLT, FRREOHRLLeHERTES. 1,
HEHOKBHKZBHE L CH A HERHEIRAH
BREE LT, AMELLCE A RERCEVSRT
W5,
fRENYO 1 AEREAEREL T, YreEy
B, BHA 7t Xo ARGENE 5 & U CRERISSEE
LHEBLTELY, FRHRIXETO—FHELT, KB
<=7y b RRAry VR (BEARMEERTR)?
X327V F10Y) FVvBOBRERAZ>SHHEL,
2HEI0BBE s W CHAM LR 2R & LToy
TV, 1HERERRDLY. Tk, FRVHRTS
HADRREDES Y F 1Y FYORHERTY, £
OERER, EOX5LAMPFELTH AN EHL
i LicoTHET 5.

B oW

1. & #H
FHHEFREET (Table 1) o pifeitickiF 5AH
G, FE KK, HHR0D, Fhr—-s— (liG,
ki, deAM), sIT/SERE (BLER, L%, REF,
B ©, BAUYTENA ERh bbb &Ry
BALL. AROBARBRIALEHRBERL -
THRBN, BELR300ARBETH- 1.
i Table 2 wiRT&sh sAMBEABLE.
FRABBRREAEH—LTHE, LEREUKEMLT
H—RE e AN L. RIS TR L.

2. B X
semkilA, 2X)—N, 7Tve=TK (KH
#0.90) 7t ¥, TRTCRERRSLH VL.

3. ¥ H

HArzu=bv 757 BltrAse< b 257
GC-4CM

Table 1. Samples

No. Laboratory Abbreviation
1 Sapporo City Institute of Public Health Sapporo
2 Sendai Minicipal Institute of Public Health Sendai
3 Tama Branch Laboratory, Tokyo Metropolitan Reasearch Tokyo (Tama)
Laboratory of Public Health
4  Yamanashi Institute of Public Health Yamanashi
5 Nagano Research Institute for Health and Polution Nagano
6 National Institute of Hygienic Sciences, Osaka Branch Osaka
7 Wakayama Prefectural Institute of Public Health Wakayama
8 Shimane Prefectural Institute of Public Health Shimane
9 Kitakyushu minicipal institute of Enviromental Science Kitakyushu
10 National Institute of Hygienic Science Tokyo(Koku-Ei-Shi)
Table 2. Component of each group in improved market basket method
(the Ministry Health and Wealfare’s method)

Group Component Daily intake (g)
I Soy sauce, Sauces “Sake”, Beverages etc. 350.0
I Cereals (Bread, Sweetened breads, Noodles) etc. 125.0
I “Miso” (Soy bean paste), “Konnyaku”, “Tofu” etc. 82.5
v Fish and shellfish (Raw, Canned, Dried), “Tsukudani,” 60.0

Fish ham and sausage, Ham etc.
v Oil and fats, Milk and its products, Ice cream 62.5
VI Confectioneries (Candies, Rice cracker, Biscuits), Nuts etc. 49.5
VI  Canned fruits (Peach, Pineapple, Cherry etc.) “Tsukemono” etc. 37.5
| Instant curry, Salad, Fried fish etc. 27.6

Total

794.1
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Sample

homogenized,
centrifuged

Upper layer

added methyl alcohol,

Filtrate

Polyamide column

Eluate

heated
Reaction solution

added ammonijum hydroxide soln. (1—3),

adjusted pH to about 2 with dild. hydrochloric acid (1—4),
filtered through Celite 545 layer

rinsed methyl alcohol (2-5), H;0,
eluted with ammonium hydroxide soln. (1-10)

neutralized, added sulfuric acid (1—4),

] extracted with chloroform under reflux

Chloroform layer

’ dehydrated with anhydrous sodium sulfate,

filtered
Filtrate

j concentrated to about 2ml by rotary vacuum evaporator

Residue

evaporated
Methylated residue

methylated with diazomethane ether soln. for 30 min,

| dissolved in Internal Standard

Gas Chromatography

Fig.1. Analytical procedure for glycyrrhizin

4. SHER
b ounTiz 10~30g, AROBHEIE 10~50g
e, RBPORBBMYIITEY KL ole. Tk
L Rx7ve=7K (1-3) Lreor4 XV,
EOSBEOMMEEE, pH 2 @ L, 54 b
545, 2g BV ABBEHECTHEBLIHE, AEL
RY73IFr5amMei
HR7u= 757 4— (GC) D&l
A 5 A:0V17 3mm i.d.x100cm
» 5 AEE : 290C
BAQEE : 310C
% % K & : 65ml/min
Skt ® Fig.l e,

FERBIOHE

1. FhERER
BHRAORNEZBWTZY F4) 5 vOERRRYH

NRIFERL, Tinv 24 30 pg/g T61~82% Th-
fo. RAKAcs, BEE, Fv o vihEnbinbi ek
SRR LOEIRE E LT, BIEHETRE
BREEZS. _

¥, RELLO 7V FAYVFVBOBRBIRA I
10g s 10 pg (Lppm FWhv 1) Thoie.

2. SVFLYFBOBRE

10808, % 8%, Ticbb, 80RFOWTrY F
MY FvESFLILET S, SIRRNL Y+ )+
vERAIE X h, BHEEKIL63.8% T, £D 5D, VIH
190%OBHELRLE. E#RPLO7VFAYF vV
B OERE LT, IHMLLOIERSN 0.66mg &
BHEL, 2WCUH, VHOHTH-=. 1 HEE
WMERILR, BEEIRBEL, BN, KRl
OEZRL, id, MEKLU, SGHTCIKBHI LR
L, thfeREofednRLi. i, RHOE
Ak, Thbb, phA—A=2 -7 (i, %
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Table 3. Daily intake of glycyrrhizic acid

Total daily

Group I © W N V. W W e
Sample (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)
Sapporo 0 0 0 0 0.28 0.22 0.17 0.21 0. 88
Sendai 1.22 0 0 0.27 0 0 0 0 1.49
Tokyo(Tama) 0 0 0 0.34 0 0.22 0.5¢ 0 1.10
Yamanashi 0 0 0 0 0 0 0.24 0 0.24
Nagano 0 0 0 0 0 0 0.29 0 0.29
Osaka 0 0 0 039 0 0 0.53 0.14 1.06
Wakayama .15 0 0 0 0.31 0.28 0.31 0 2.05
Shimane 209 0 0 0 0 0 0.22 0 2.31
Kitakyushu 211 0 0 0.43 0 0.35 0.25 0.12 3.26
Tokyo(Koku-Ei-shi) 0 0 0 0.49 0 0.33 0.32 0.11 1.25
Average 0.66 O 0 0.19 006 0.14 0.29 0.06 1.39

Osaka, IV Sapporo, V Tokyo (Koku-Ei-Shi), VII
1S s ] Is

.

e

0 6 12 18 0 6 12

T T T T

0 6 12 18 24 30

Retention time (min)

Fig.2. Gas Chromatograms of Glycyrrhizin in Samples

G : Methylester of glycyrrhetinic acid produced from glycyrrhizic acid

IS: Methylester of dehydrocholic acid as internal standard

Gas chromatograph: Shimadzu GC-4CM

GC Condition: Column; OV 17 3mm i.d. x100cm, temperature; column
290°C, injection port 310°C, carrier gas; Nz 65 m//min

w, dEAH) ¢ RPRBCISRBHhBD, F0iE
PR E LI - RS Oh ik o .

ChODOFERERETDE, Z7VF0V+ VD1
HESEREOTFHEL 1.39mg T, L0 46.8%M:1
HOTEREFRN DL TH- .

Table 3127V 1V + vEAOEREY, Fig.2 &
7V Fa Yy FvBRFBREIhtRAor A s~
ZaERT. ThODHEMISLELIARE S,
GC BT/ Y FA )+ VERDEEYIET A — 2
GHAmEIRhT, BREIL 7V 500+ vEANERTY
.

3. RHORNCAW-ESHOSIFLYFO
S

BHEAOAKOBHRCHEVERDO S, 7V F0
YV vBROEREMGRO DS LBbh AR X,
ZVFANY FVORHEF, EOX5RhBERNZY
FN Y F VBOBEUCE S LT 202 AR
IFLERTHARHDI L, 10RHEOVTHITL
TeHER, v—-2256100.9mg/kg D2V FALY F v
BAgHEh ¥, L dbhb ikl
Ihitc.
MHDRZEDWTIEIHIHE D ND Thot.
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VRO 8AMT OV Tk, b, 100.0

V Table 4. Analytical results of glycyrrhizin
mg/kg, FEH<H2b 13.3mg/kg, 19.7mg/kg ©

. 13 . Glycyrthizic
7Y Fr) F YRRl SR Group Food acid.
VECTR4RRITOWTHIT LIz A, kit (& (mg/kg)
Xh) 06 9.7mg/kg O 7Y FA YV F VYERDBBRHE Soy sauce 1.4
i v ND
VIEECiz A~ D 100.8mg/kg, hA LS, Z 1\; 1)1
HHME, ALY 7Y #1405 vk Shic I  Worcester sauce ND
VIR CitizK AT, TWRE, 2KKEE, APAD Sauce 100. 9
N VEBD 7Y F A F VOSBRI S R Sour milk beverage ND
. . . ok Tomato ketchup ND
VIEETCIL, BOEFHDIE WM, l:—ﬂ‘w.// R, Cider ND
B, DY EENL 7Y F1) F VEHARHZH Fruit Juice ND
fe. . “Miso” (Soy bean paste) ND
PEo#kf % Table 4 &, ¥R u= /5 4% I " ND
Fig. 3 . 4 ND
ZVFAYF DR 2WTIE, 2F214k, MY “Kamaboko”(Fish paste) ND
AFALY MU, FRAIZe2 L2574 — 12X B " 100.0
“Yakichik ”(Fish t
B ENDY, HERED, BEEEI R /57 g chiuweT(@ish past) - ND
4 —RXBHERB AR SR T30, REF r 19.7
Bl 58, ARRSORELEE LAWY “Gomokuage” ) ND
£bHBEVbRE ATRCHTHRETBRE MTS“tk}‘:dam( Namaami*) ND
ca am
WM, SHTHY, ThHORENLOHHEHAD TP
BT LED THETH B LATHSRE. Lihis fomen dessert("Mizore”) o
T, BOPBRAOE, HHEOHHOS I HE: V' Coffee milk ND
BRRTLLENDY, FAZu= 7 7EYAG Ice cream ND
s, hELI L BFLERER2B. Jam ND
HERZFE, EREIOMASRSY, AR Béscu;t‘ Rice cake) ND
. . . i “Senbei” (Rice cake 100. 8
‘:qzﬁ”“‘t%m brivbhs. “f’ bl % VI “Amanatto 1.4
nu{t‘:‘?:h% y 9 F v V5 ‘/miim 168 3 /ﬁﬁ‘f’, — “Karinto” 8.9
DENBHIALBYDD 7Y F1) F VEROHERER Sponge-cake ND
PRDLHEW 4.2mg LB, “An”(“Azuki” bean paste) 1.7
79 F Y F VIARIESF T & O A IR Kintsuba ND
B, i, REFARERCE DES Y ¥ AME, - “lﬁ“zmtﬁ, ND
. akuanzu .
E%f& EogU{’Fm?ﬁch ki"ﬁ%éh’tlf‘é- BB «Rakkyozuke): ND
fis3fE 2 H13H, BEEEBRBZL 7V FA T+ i ,, ND
VBE AR TS EREREO RV ROWTIY 0lh “Narazuke” 11.2
T1HORARARS 40mg koL X3 HfED “Tsukudani”(*Konbu”) 34.4
. Mandarin orange, canned 3.8
BREHEYHH ST PR o
AREOKRL S, RELELTO/ YV FALYFY A e
BOBREREESLEL IR BRI D DREIED - v ND
Iz ERbh ol Peanut butter 41.0
“Kuri Kanrozuke” ND
¥ & ) “Tsukudani” (“Nori”) 1.6
BR<—7» b RAY y PHRRIBZVF ALY 5 ND<0.5 pg/g

VEAD 1 BREREIRIE 0.24 mg, B 3.26mg,
P4 1.39mg ThHole.
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1 v A
Sauce *Kamaboko” Frozen dessert
("Mizore”)
IS
IS
G

0 6 12 18 0 6 12 18 0 6 12 18

Retention time {(min)

. w VI v
Senbei” (Rice cake) “Narazuke” " Sakiika”
M 1
is 1S 1s

U NI N
0 6 12 18 0 6 12 . 18 ¢ 6 12 18
Retention time (min) ‘

Fig.3. Gas Chromatograms of Glycyrrhizin in Foods
Refer to Fig. 2.

Fl, FEZBRTAE«ORBBIOWT S I FL A& T RBPT nEE 3k

V F VORI, FRE, RFHE oUbo, WML AERRTSEXR  AE ik
RARDBE, S KHESEN D, Siirh 1~100 WS A £ A ERAT BZ HIE
mg/kg D7V FAY FVBMBHRE IR Lichis REFREE AT B iR
T, ThHOREVREHO 7Y FA) + VEROBRIT B HERRP XRET BE R
FELTWBEZ Edibhoi. FREEHR
AFEORKEESD, RELELTIHRERTS 7 BE ER
VFA)FVROER, BERECAVWLABELY FIRKIL R A B AT Bl R
7L, BERMSQELIRBED 3.5% RE i EURR LB B A B SRT P 3 N A
ol JEAM HEREEA E BF S —fa EH
B#E, AWELERTHY D, BRISTEED E AR HERERT
EAEHIHAROMREZT . BLTHE2ET

3. ' i

AHRE (0BBD) OWRIKO LT THL. 1) 85 BARGIMAES. p.o1l, 1986 HAEH

B B zEatibieg 2) BARTEEEER ARG « EARARE

FLAR i A BB T BHEHET va— b vy —X, 16, 51 (1982)
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3) FEREMT, hRET, SFEE: BEARREE
HLHACEIFEMME S CRE, BA58410H140;
BEAXRRHERRRLYER  EEARMHLE
BrHE— by —X, 81, 15 (1983); # MIER
Bt AR - AldseSck 36, 489 (1983)

) BAAREIHERAMLLRA  “RA T oM

Gty b’ p.589 (1982) #ikttv 4 = v 7
4747

5) MEE=RR : #4{bst, 26, 318 (1980)

6) dtHE=5 : AMEE, 21, 354 (1980)

7) BAREBREE c FRY 1585, BRIS3E2 A
13H

BRIERERE DI D OB HEF « REFOEWEAR
BBETF - KRBT - J]WH7 ¢ - FHIER—

Mycological Survey of Frozen Vegetables and Fruits
Products for Standardization Purpose

Noriko NARITA, Meiko SuzUKI, Fumi SAKABE and Shun-ichi UDAGAWA

A mycological survey of 40 frozen vegetables and fruits products composed of 10 samples collected
from three food processing plants and 30 retailers was carried out to evaluate the safety of foods
supplied from central kitchen systems. Most (92.5%) of the samples had a potato-dextrose agar plate
count of less than 102cfu/g. Phoma spp. and yeasts were the most common groups found, followed
by Exophiala, Penicillium, and Cladosporium, High levels of contamination (1.1x104 and 3.3x
103 cfu/g) were only found in two samples of frozen sliced pineapple. Penicillium funiculosum, a
freeze-resistant fungus, was most frequent in pineapple products and presumably came from the
ingredients. Since many common contaminants such as Exophiala, Phoma and Sporothriz are known
human opportunistic pathogens, the recovery of the fungi from frozen foods indicates a potential
hazard to human health.

(Received May 31, 1988)

B, REEoLSBbeinL T, RAOTARE,
I, ¥, Bl ofMLaEeE L T 5.
REME oSBT 2R T, X, FREEtng
Rt COEB LIGRBLFE T v I A v F
VA EIYY — e VAT ARHATILE DWW D
SEEE KafiL, AR —F+—EArF=—vi
LDFRCR, JEMTERC0EE x4 E T35, 000
JERELIcE WS, vV FAxyF T, HHO
ARBHEORLHSEHHPCARERERCR) Z Ehb,
BERAOBAEDHE L ERMEE LOFRLYHES
BULEND D, EELCIIEM62E I 20T &
VIFEIARyFV/HIVY - YRAT ADHEH
il 2L, MEFRTEaEH LR,

€V EFIAFF VS h VY —THCR, B
BmTHCEELARESESTHL, RET5ET
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WAL, gAL%. FERoEEE: U.S A 13%f#,
BB s B, TRAcL10kE, BA 2kt ik
ER MBI, EMBERAR 2HBETHD. B
¢ B DT ILRRI604E11 A 15 A ~IRRIG14E 4 F16H
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2. NEHOAE
BAEAREREM (1) BEERRN? wigmL. %
TEAE 10g2 L VEEERAREK 0 ml 2inx,
T~y vy vvEF—C25MARBL, AB0105%
FRELHEE L. REZoRBRFRELHAVT, BE
RXDFRL, 102 800102 BEOBREEINEY
FTELY. 9em BRFVMRED LIRS AT = =
2= (50 pg/ml) FHMAF b « FFA b r—RAER
¥ CREPEEEL, PDA) PR B SBREORESR
# 0.5ml 2BEL, 23C, 7H~10BMRLE, H©
BLEHEar=—%EL, RIBFREED
FEEZPHLAK leMl h ORERYEE L
ek, BFEBEIFREME T e 3o PDA HiF%
Auvic. BENESE, MBELAs €% PDA fEiSH
LeBHEL, BHRE Ff0r=—DHREIUHE
BERARBYEE L CRELT - .

HREBIUHE

1. NETEMASOARBX - R\

Table 1 @iRT X5V rFAFroFv/ iy
V)=« YRAF ARBWTHEIh Z2AHETE - BEH
X3 THHHLLECI0AH OB TRE L in - 1223,
BIBTDI v 7ARCEIA 1 KRGEERE, Wih
g MICHEEK 10%cfu LITFThHY, AT FiT
B L 3B T XU A EEERETH - 1
BEIh-HBE OB 45 &, Phoma LEERRY
BERPHNELBD LRI FDizd, Cladosporium,

Fusarium, Mucor, Penicillium 15 ¥ DX B iFéHE
FREAPEINTCAR, -chE CORHEARY S
ELICHREREY LR Ctho .

2. THARBX - FRE

HEREA k308, HEiA R bhi2aBtkicou
TOfER% Table 2 R+ RLLHEHAEL I »
FARCRIN, REED STk —AI—Fna—v
Edic g Yo biy 70cfu DEBEBRE BTG CH
HEOECHEEN LRI RS I bTeh o fe. BRI
EhECHEHOERIIRORETH N b0 L0 LA
iz Phoma LEERDPERTHoH, TORMLEE
BEITh3—Fosv, Ticbb Aureobasidium,
Ezxophiala, Hyphozyma, Sporothriz It ¥ OIS
Zbhtk o L xEB X b. Exophiala, Phoma,
Sporothriz 7¢ ¥ © e MEFREBAIHE RSN L
SR B L Kazanas*®, HEH? MREH LT
B3 5RAREE EORLLT, BAR¥OIT,»S
LEH A, HILEROCHERLBAHE MER~E
ATHWHEMENE 2L bR 5. §18, BENRITEED
B & L TRAHREBAHE O\ TOEENIE
RYRELBbh 5.

WAL T v TAhbid g Mich 103~104cfu Lu»
SREOHENRBEL, £0REAEN Penicillium
Suniculosum rFIEXhic. Scott, Bernard® (3% Rk
Lt vT7 o IN—2v—F 7 0=V R b Pe-
nicillium dangeardii (3 vixn 7 Talaromyces
flavus) BB ELTHRL V5. AEARORKR
BRIBE (—20C LATF) i Penicillium OHIFULE
DHRITVDT, 0L 5 ABROEIIER»HHE
LicholHeEEE&hs., ¥, P funiculosum (308
Bl TiErbsd0eExrbh 5.

N VT y TAEDWTIRAE I R T Wit WA,

Table 1. Fungal counts and their identification in frozen vegetables and fruit
products, during processing at central kitchen systems

Products and maker per gram

Fuugal counts

Kind of fungi detected

Spinach, Factory A

French fried potato, Fac. A
Baked potato, Fac. A
Mixed vegetables, Fac. B
Kidney beans, Fac. B
Fried potato, Fac. B

Corn kernels, Fac. B
Spinach, Fac. B

Kidney beans, Fac. C
Sliced straw berries, Fac. C

5.7x10

7.0x10?
3.0x10

less than 10
less than 10
3.0x10
2.7%x10

Cladosporium, Phoma, yeasts

Phoma, yeasts
Fusarium, unidentified tungi, yeasts

yeasts

Phoma

Chaetomium, Penicillium, yeasts
Moucor, yeasts
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Table 2. Fungal counts and their identification in retailed frozen vegetables and fruits products

Product and commercial brand*

Fungal counts

Kind of fungi detected

per gram

Mixed vegetables “Brand D” 7.0%x10 yeasts

Mixed vegetables “D” 3.0x10 Phoma, yeasts

Mixed vegetables “D” 1.0x10 Phoma, yeasts

Mixed vegetables “D” less than 10 yeasts

Mixed vegetables “D” less than 10 yeasts

Mixed vegetables “E” 5.0x10 Ezxophiala, Sporothrix, yeasts
Mixed vegetables “E” 5.0%x10 Phoma, Yeasts

Mixed vegetables “E” 2.3x10 Aureobasidium, yeasts

Mixed vegetables “E” 1.0x10 Hyphozyma, yeasts

Mixed vegetables “E” less than 10 yeasts

Mixed Chinese vegetables “F” 5.0x10 yeasts

Mixed vegetables “G” 1.0x10 Ezxophiala, yeasts

Mixed vegetables “H” less than 10 Phoma

Whole corn kernels “I” 4.0x10 Aureobasidium, Phoma, yeasts
Whole corn kernels “I” 1.3x10 Phoma, yeasts

Whole corn kernels “I” 1.3x10 Phoma, yeasts

Whole corn kernels “I” 1.3x10 Phoma, yeasts

Whole corn kernels “I” 1.3%10 Exophiala, Phoma, yeasts
Whole corn kernels “J” 1.0x10 Phoma, yeasts

Kidney beans “K” 6.7x10 Cladosporium, Phoma, yeasts
Kidney beans “K” 6.3x10 Exophiala, Phoma, yeasts
Broad beans “L” less than 10 yeasts

Pineapple “M” 1.1x10* Penicillium

Pineapple “M” 3.3x10% Penicillium

& %106 5 (1988)

* No fungus detected from three samples of kidney beans, and each one of whole potato, squash
and carrot, and these data were excluded from the table.

Beuchat, Nail® 38 HEBEEE . —VIIBBEO S €4
BRI STHEBERoFLVWHAB ELT 7
A=Y =D 8.9x103~1.2x 104 cfu/g, FHil 2.4
x103~6.2x 103 cfu/g, 7 v —7 2.6x103~3.3x103
cfu/g e ¥ 3EHEAWE LTS, chboWEHEE
HE L, 4E0OBECDAL VT » IAOEH
BiELLBEL, LoBRIERA A1 Y7 » IO
TRELCHBEREAE I TEY R Tl LGS
hieodbFEREWZ X 5.

X & bl

Ll Ew#iET5 &, Table 3icpT o iR L
BTREFE  REED92. 5% FIEH A B A g M7 H 100
BEUTEWSZ ET, HREMILBAAELVETA
FoFV/HIVY— e YATFARKTHINLOR
MOBETRS E UMD ENIIEREYRET S
ETRE, EROFEHK MY 10EHUTO v
NEYUCHDLEbRS. i, HHAHERERNST
HEROELLABVA R Shiclzoahbd, &

Table 3. Summarized results on fungal counts in frozen vegetables and fruits products

Kind of product ;\Io. I(;f Fungal counts per gram
samples 0 <10 10~10% 102~103 >103
Vegetables 37 9 7 20 1 0
Fruits 3 0 0 1 0 2
Total 40 9 7 21 1 2
(%) (22.5) (17.5) (52.5) (2.5) (.0)
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B EERERFTY A7 7 ¢ viERES (Control 871)
fEXRT - BREEE - B &

Riboflavin Reference Standard (Control 871) of National

Institute of Hygienic Sciences

Hiroshi TOKUNAGA, Masamichi FUKUOKA and Akira TANAKA

‘Riboflavin was tested for the preparation of “Riboflavin Reference Standard”.

Analytical data

obtained were as follows; loss on drying: 0.12%, optical rotation: [@)%¥ ==—133.3°, melting point:
298. 0°C (decomposition), infrared spectrum: same as Riboflavin Reference Standard (Control 831),
thin-layer chromatography: six contaminants, solubility: less than 14 min, assay: 100.52%.

This material was authorized as the Japanese Pharnacopoeia Standard.

(Received May 31, 1988)

H+—REAXERF (PXD) v £75 € vOER,
Rk 5 By fd ARPTEES (BFER
FERR) “Y £ 75 ¢ vERS” (Control 871) %5l
HBLicoTHET 5.

. B #H

HREEIEH L VA L.

2. PRYREIVRE

B&ERFERES (Contro] 831), RAFITRAEHR
B, BERRAVIHE S v —a—F v b ¥
D 7 & 60% FiV Iz,

3. ¥ @&

B QV-50 BAKKEEE, Y SEPA-200 &5
HREXKEEEE, HII270-30RIA A AV

4. RBFHE

i) R, petEE, Rk, IPXI yKRz5¢
YORRELHAL, BR OFR) & JPXI—#
RBEEHWE.

i) HRABRRAS2 b BALD Y ¥ A EHIEEH

Wi,

i) Bsze~t 735 78 EiER (Control 831)
FIOVOBFHEEHRL, 0 1mg ¥EEEY, &
KEALF U o AR (0.1N) 0.1 ml &z THE
#, AX7—n 4.8ml XUV 0.IN #HE 0.1 ml %
Mk, EXEE, ABBRETS ERRIURRE
HI0F XV 20pl FHORWBRC ARy v 75, &
W, DORAAEY A B =R KEBLT T AF
ATVE=Y ARK(80:19: 1) ¥BEABHEELTH
10cm BEILCH, FRHLAETS. RERBMHR
(366 nm) XFASL, EUNLEERHEy b RBLT 2.

iv) BRE EERSICERYESLZL, 08
10mg BB, 5% B:fE 100 ml %fnk, 75+
1C wWhsL, Y £7 5 CvoifivBaTas.

5. KBRS

i) B BORWEEORET, bTFhriii\
Ah 5.

i) WEARMRE : 0.12% (0.5g, 105C, 2HR)
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Fig.1. Infrared spectrum of the material for Riboflavin Reference Standard(Control 871)
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Fig. 2. Thin-layer chromatogram of Riboflavin

A, B: Japanese Pharmacopoeia Standard 10 pg,20 g
C, D: material 10 pg, 20 pg

i) EXE: () =-133.3°

iv) B :298.0C (&f8)

v) FHBIAR2 b A Fig. 1 @Rt
BEERBIFA—DARY AR E L.

vi) @se<t /3 7k Fig.2 writ.

Bk X CERS T, £ 6HOTMMBOEN AR
v PR IR,

vil) BHEEE ¢ UHDIARBEMR L.

viii) % ¢ 100.5%

5 ]

BEERENELTAFELLYE7F VR HEERR
FiEE%E A (Control 831) & iR Lic. 7w~ ¢
75 vk b, Erbwrir, thith 6 @oai
RHHBRIB X h, FOEEMER, 100.5%Th o7,
#if s e=} 75 7ERCT6 AOKERMI R X
hieoThsd, BFRERFERHTLRLIOKE
FEOBEARMGERUIhTHBZ b, R0
Tz TN THE2I0LELLRD. FOMON
ERRESE Y D, SEAF L EERFERIE AR
BT EERes (BAERFERR) ClLhEELE T
BT ERBDI.

Ko, FEERoERS Y BV WREER
ISR RA LT
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B EHERBR7 224 € v ERERES (Control 861)
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Ascorbic Acid Reference Standard (Control 861) of National

Institute of Hygienic Sciences

Hiroshi TOKUNAGA, Masamichi FUKUOKA and Akira TANAKA

Ascorbic acid was tested for the preparation of “Ascorbic Acid Reference Standard”.

data obtained were as follows;

loss on drying: 0.00%, optical rotation: (a}¥

Analytical
=+21.6° melting -

point: 189.9°C (decomposition), infrared spectrum: same as the Ascorbic Acid Reference Standard
(control 833), and assay: 99.9% by iodometry, 99.5% by 2,6-dichlorophenol mdophenol method.
This material was authorized as the Japanese Pharmacopoeia Standard.

(Received May 31, 1988)

Fr—REAXZERITJPXD) 72 an ¥ vBEE
S URESRoECAVCIEEERRTERS
(AEERFEER7 A a1 € vERERS” (Control
861) R HELI-OTHRETS.

1. B #H

RAERTHBL VWA LL.

2. BRVALIUVRE

HAFERFE#ES (Control 833) 2\,
EREmE RV

3. % =%

W5 SEPA-200 BV ie Xl 3t 3 & OFH AL 270-

RIER

Percent transmission

20F

0B FS I AT,

4. BRERAE

i) EMEE, FeE, R, JPXI 7R2rE
VBB L UCRBRORRELRAL, B (DR i
JPXI —i R 2 A L.

i) FRARRARZ b RAEAH Y U AGERIE LB
Bl

5. BB

i) R Ao E TRV,

i) BEERIRE 1 0.00% (1g, vy A7, 2455H)

i) FERE : ()P =+21.6°(+21.38°, +21.83°,

0,500 3300 3000 2500 2000 1800

1600 1400 1200 1000 800 600 400

Wave number (cm™!)

Fig.1. Infrared spectrum of the material for Ascorbic Acid Reference Standard (Control 861)
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+21.58°, 0.5g, 7K, 20ml, 100 mm)

iv) Bis :189.9C (M)

v) FHBRARZ b Fig.1 i

A AR ERM (Control 833) LF—DA~2 T
nEbx .

vi) EE: 2 vRE —99.9%, 2,6-¥ sR A T
I2—=nALVF7 2 —nE —99.5%

b B

HEERERELTAELE7ATAE VB AAE
RS, (Control 833) & Mkt Lic. FHOR
BOKR, SEAFLCEERFENXErE AR
B (BRERTEER) R LhELHTSC
L REDI.

#hie, ERRosiEedic vghvieuwicRE
ERTEMTERALET .
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b DOBRKERE & iz b YO EYRE
L, BREOBVWRBREREH L (A5E%ES, &
EFRESR).

2R, BABRNED LD S YBOBRESITELER
L. fekoRKgfEofbyiz, A LEE, Bt
Texv—1H @-=FA-1,3-~FH VI * — )
WMtz X b, REIOFEEORVERENE
bhic (EEHEREMRET.

i) ARAGNY O 1 AERE T 55%

FEEERS| &% &, KFTARGMY s & U R0
BEILHBHL, =—Fr v bR 7r» FARRIZHE
HEETT - 7

SEZATRRRBENY (YyrY v, F-1BRO
Lo RRRCFELRVHO) 4818 S5{baw) ©
HEHMCOAEAAD I AL HEREZREL, 5TEE
DKL COWUEER LB L. YFixgHz -1
GBRUELSELL. EEIEREOSEN TR
vy a—n 43.0mg NEEREE O 23. 7Tmg

A Uiz, KEHBIED bhitho
BiE D ABBERE (4954 8) 98.325mg XL, &
Bl 79.150mg b - ko (ELPEPag, LEH
R,

i) ARBENYOMRKREL EORK T 5HE
BEorrE

AAHEELS, 55, RAFRBR2ERIVI2Z2ED
Ey 4 RRATERER o HPLC X 2aEahFRY
e L. FhafBERRghRcow TR L.
HRBEOWUED D OFEVADNEX 40mm
retrz bk vEEEFE LR 2ilEkho
WETHRTECEERAE LT > TV 52, o
PEIZ20~30% DR HED b, BHERLELTZ
HETEs 0.1 N-AgNO; i X % B EHELEOH
MNBIFTHDHC ERFER L.

FOEFERYEDOBREFRCOVWTRITH L
HPLC o BB LR, AAF A1 B THEOE
Bk EhERRBDLbhi. FOFERI, ABER
15 CIRERS O YD THEE U B BHE RS 23
»b, HPLC BCRAERI XM TESORILT,
BAETRERS LORSPARTE ALY, HEOk
FIELTHE LD EE L bR D (BERERE,
EREERARLESR. :

iv) RGN ORHE X OCYERRE

TAFVEERIUZD Nall, Ki, sX0rCaif
DIy PEETARYUHEL T EFT7AFVER
ofFxt, ER, SEESEDILOF 7V IAYVE
&0 HPLC EEEAEH L. R, 7TA¥ VER
KIO%FD Na #f, Kif, X0 Cal 90.4mg/kg
(BAADLIAIBEREIVEHLE 25 » b
cEOHES LA, 3ABKEFO T AF VERE
B ENENT6. 8%, 72.7%, T4.2%% X U79.3% &
Y, WThoB&IERAZREH LAY, Lok
MABRRIEO E ¥ HP g Ih b L b ol
¥, zhbfkhpo bk olms Na, KBLU
Ca PBECETIZED bhiholc (BEFEHRE,
EIGHE, AEmERAMLER.

v) ARBERSOEHEEBHAETR

BEARGINY (BEE, YXIV, 13500L%
S5ERARCLFETHL0) offBgHhDAy 27
Sv v FERERT -

&Y, AP Y VEROBARBRE IV A A v IR
2574 —AVAEEARSRNLORES VTR
fERIL7e. A, ATP, ADP ZoKHY VR X
VHEAY YEBE EOoBEL &£ ZT v, REFEY
PV CAREARTONAE, MIARCIEFOFAL LY v
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BAAERNE L. £8ART 1000 ppm LI ESH
THIDOELTIEDEWVD, NE, XE, L, b
¥, SWnE23HMrHY, MIAMT 10000 ppm
BEo#HELTit, WhbLET, RIEBI, »PEE
L S EMARED L (REREHER, £EHER
bR,

vi) ARRORTEES X OTRFTRMG O 5T
BT 555 .

@ }Y 7Y VREEAK (Prometone, Propazine,
Atrazine, Simazine, Prometryn, Amitryn, Simetryn,
Dimethametryn, Metribuzin © &5+ 9%) oA L
A, AV VY, KEBIUVZENOORANSITEER
fEBI L. PR 7w v L, MHERPAERK
CTHERL, vrerxx v CTEMEL, RELZEE,
BER~FF VRENL, 7= Y ASEE, 7
v Y oan T 2ENYTW FTD-GC wteRT%kh
EChb (BAENERRE, EEHLERAMLER.

@ FHEEFRBHF (B-BHC, Heptachlor, Ald-
rin, Heptachlor epoxide, a-Chlordane, p, p'-DDE,
Dieldrin, Endrin, p, 2’-DDD, p, ’-DDT o 45110
BILEY) DBRALEL LRI ITELER L.
R 72 v~y VER (1:3) THBEK
W Ak CEEE, ERTCRERML, Ml
FIEBRFITE RE7r)SAHFARZAR, ~FY
VICTIEBRBRER, =T e~F¥v 1:9 K
THIE L, BERHE%, ECD-GC wlERT5. &
o 20 ppb FRIREDEIRE VT H63. 9% kT
Hotc (BEMEMAYR, AEHERARLFES.

2. ARGENHOREHECET SR

i) WEEM Vv s (NaClOy) o F %tk
T 5% ‘

B, BAafELTRVBRTYWS NaClO: off
FHEROWTHRE L., BEXEReES R — AR
BORHHEE 2% (P. fluorescens, B.subtilis) I X
UPpEfF 248 (C. lipolytica, Tr.cutaneum) REFL,
#EREED NaClO, #HEMUTHEED EANELY
FAIHER, NaClO: i3, HricBHGHE L TEY
i AE R L. % % NaClO; 0B i3 BHARER
ELTRR, BB T Lo ARED bR T3 NaClo
ORBEH & IRy, HHEEATHL EEEHL
to (BARBReR, AEHERARBLESR.

i) 5+ vERBR 254 (POBAM) oF%)
Hwe BT 5B

POBAM o#iBfEM, # AERE, R, Bt
WCXRRBE 4T - 7o. POBAM o B2k T
EREL, ¥HERRERPETH TSI TV S

FAFVERBBR=FN, TN, AV TREN,
TFN, AV TFAERERABEEEL OIS (B4
BIERE:, AEHLERARLER.

3. RMPoFEFHDYECET LR
FHEARDOREBRILAFEOEREYHIL, =
hooHEYAWCTERARR LU T AR OB
LAZEOHREEELIELY. ARANTME (B
k365 ) hC lppm L koWHe UTiE, HIE
&, BTN, BUEIERD D, FRALOADTS
DRFHCILBRILAKBRIEHER TH B 2 5 —EH
BELTW. InTaR 176 8 (Bkik11304) e
100ppm M EDHEL TR vAA VP a—k—,
v¥a.5Aa—-e—05D, 10ppm oLl T
Xy —w v, B5CEK, IF £F, ==2705H
B ot (BAEREPRE, PILTD.

i) BMARRDPOEERARS O ERET 55
%
HERBOERECAVWORIKE T v vEBA AW
TEKEEEC L DRANDFORMA v 7 vEID
HAR YT v (BN offlEEE L M Lk,
0C T20MHEREAL, EHELHEL, KT
50C T2HERA LEAREMHMEL, AMHEH (0.05
N-NaOH B¥) wzes 3 vT ¥k, 2oy
VERHERXE, ~y FAR—2 L b, ECD-GC
CTERTHHETHS (EEF%RR, HaH,
AR EERARRER.

4. BEAKReRT2REEREYEOBRE TS
R
FHRINWIBEGRYE 116 BoERFY AWV,
Dean-Stark ZPEEZ AV HAREBECOWTIREL,
BIFcEIRE LB, RICEEEAWCHIIKBS L O
ABKRECDOWTHEE LR, ERAHE =7 1L
H8, rra Ry, 7 xAREAF K, IBEIR
LkZErmE Ik i, BB EkEo HPLC
BIVUGC 7=t 754 k&l ORME— 270 H
Bl ThboRME— 27 OBERARToTW5
(BB AT LSRR, RE, B/EF).

A

® & I EzE
B =

FBM62E6 A 18 LY, 7V yBEHEAERRE
X YflBREh, —HMEFRELLIETT3C&Ek
b, ALK 6 A1 BX Y 1 vAY vHAOERREY
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1ozttt

AN T, BR62EIIA28, 7¥VAKY V7T
v b= AERiRE e v 2 — SRS, T
EADEERE ZOBIIEBT 58] 24757
HEERTH - FFELEERRTIREL. %
7-I3AN624E 9 H30H M2 b o THRALZEEHEREMN
BELL, FET62iE128 1 HHFC#EE UCHAET
TEMREIARE L. HECHEEILTRALA
PITLIBc L o TREFEFETH D, TOHAIRER
DEHTH 5.
EERE

EFRBREELLTT VOBEMNK 136 - L4 v R
) vRFMFETY, BRRAL LT FoEEHE
1254k, Vv XA IgE &S v A VEIFI 2 4%
TV, ILEBITERRE U THiK O SR ER
Er 8 h&fT\v, &MAKRTH-T.
Wk

1. Limulus test 1Zfi3 25

BAHRF—BRBREL LoV FI+v v
EXERT 5 b o BBEIRFO—BELT, =V F
b vERRE AR Working Reference Endotoxin
(Lot 01)(W.R.E.) 13, ¥ 4C TRFThiId
{EHM4BHERERETHY, SOHRFUBRE LIS
1 4C TL20MRERORFIREDbhitv &
HLOIRL, RBREOEBEEDE L.

=%, EHBAKOREAYF—-va viZBILT,
W.R.E. & USP Endotoxin Reference Standard
(RES) & oD REBEB LY A4 A KO 3 kst
BiTofc (HEREPR, EBRLLEE BEREH
.

2. MIEmHEREMWE (LPS) it L e
THHE

i) LPS o MBIk & A %% & o %
BT 5%

W.R.E. LARVEFARDWT, J#dE, VA
NATEYE, BMBRBAEGE, Yava v < viEkklh
BEHL, B A ABBRIRERSTH B,

fBOFERITY € FADOTMEWLZ L2 bz L.

ii) LPS &7 w54y ¥ FOMEERHCRE T
HEAXOHE

HL P Y AFARAXDOBA/MHE S v T4 Y € F~
DA OWTIRH L, AXOBANOBTEEC
BFAH7r 74 ) € VOREEZFLITRAELTY
5.

i) BWHARRENEE OPE) kX 5 LPS o3
YRR O E B B 5B

SPE ofijLflwXx b LPS 5%, —Btkodmm
P ke < M oK MyE, mAsARE LB DX W,
1A B-glucuronidase {HHED LR ¥ B &b,
SPE i1 LPS n &k inirte DA &+ %
TREMER R L. X 5z SPE giffiex LPS (100
rg/kg) iv ofiFHbOPRLIHTE Z & 2ED
eds, it LPS (1 pg/ke) iv OB EIEENED
Shithotcz &b, SPE X 5 LPS o3
HIEAIE LPS offithh b OBEROET DA TIiH
BLBhvz e Bbai L.

3. BEFARZEoFHEM L v EEIh IS
TEEHOMERREOMR

4 vAY vEFIRO LPS it 2 68
#HW, £ VAV VE LPS 0RBEH (41 v A Y v
45 pg/kg, LPS 0.1 pg B 5\ ix 0.01 pg/kg iv) 12
Xo-T%h, LPS 0.1 53 0.0l pg/kgiv ic k %
HEEEROIWRBAR IS, U AL RRBRICE W
THRERA v Ay v & LPS B&W & LPS Bidio
HERESEA dose dependent R THoTc. =D
EnbAvAY vy 3y (100 pg/kg) D FyE R
DA vRY vz 1/4,500 0 LPS 23BELTY,
REE LY AL RRRIIAISA VR Y VORERF
Taz &, LPS WA EECchb & B 6
L., LHLX 48D LPS oREXRIET 51
Dy, LPS oo bE NS, Z O KK
W, Sl FiE 375 DEDARMA588: (Centricon
30, Amicon Co.) ¥ Hl\+% &, LPS Zimniio &4
b H180% U EOEIER T LPS 2t 5z
ERPLMZL, 4 VAY VEIFIZDOWTH B A v A
YV VOHBYERTIZ LR REB LT AL AR
BrRMCE S LR UL GEIFR, E47).

4. LR, ARG 5%

1) Ptk BT 585

a) Trypan blue #{FffE Wistar 3 v M2 EL,
EIR20 0 AP 2 R L TR Dh i 127 o ST
ZoWT, AR, TR X ORI B o
DWTHE L. 432 %H 108 6, FH4Hir48fo
B, BESBR270I0RFCRD bR, AR
HHENTRHELRBD LR EVBFLL LIRS
BEBSZ W EhD, AHOBRMRIIHEAZORE
NEYVEECHDZ LERRLL.

b) v bt EXMLEH L a-7 = FuFf v
wF V-1t A F LATHEL, 200HEXEBLH,
BYT727IAT7 I FFARBKKE IV TSK-gel,
G-3000 SW X 55 Vv ABTHELLEZS, Th
BIAA A v~DT 7 4 =F 41—, FFREBIUHEY
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T2INAT I FFABRREENREL E2EDL.

5 VANATFRAFOEELEThOOGHKIS
BATES IUCLOHEEORLEFHI T 5MA
SRS 2EEOWHR L LT, W.R.E L RES
LRI LY AV AFEROMHLHERLTV, RE
#12 1lng W.R.E/JIOEURES ¢t b, ¥V a2
fEH3 1ng W.R.E./JBEU RES T% % = £%RL
7. %7 W.R.E. #A\\C RO X0 UF fin=
YF RV VRERY I DREMCBRRL, 2088
TC=Vv P+ /HEETRIOLEINCE, ToiEE
MNHEL, HERL XD LHUEERZDORB LS
Ritb Wi BEP R LY. =vFixvvopk
BEROEELERN D THDEN HChel, BERM
b ALENCBT DB & b ) 05 5 HKE
VRIBETHS (H.S MEZEFRID.

6. AHBHERIBE R BT 2R
LEWRC X 55 7 AT 5 Ra ki o Bt
HERARBEOBRBOEBLLT, ~rr7r—UE
FILRRB LU~ 2 v 7 5 — OEEBFEELROWT
KRB 2T o .

7. URUSFTOLALT AFDT v P XT3
ke A il gy i
C2EERERRCHERN I h B2 YHRAOREX} KD
—BELT, J» bBFSELERFLE (RERMER
BT, AR AR RS LSRN RE).

JeiEE SRR E A
% & OB W OH

7 =

BA62£108 1 BN CH ARBEE (LB XFE

WEMBE) NEHRBRAE D, BERELTEELLE.

Fie, ABMAT CREREEE FEEREDRER
B ~RER L Lo 1.
EEOBRHATH - A S (326m?) 2@b 5
R, 20 ETL, AIZARET, FWLEL-
iz,
LR
1. My
BE 1818 (GRERRB~EMD
ZA 33¢F 1331%
Vinil 35 147F8
2. 1REXB
r/DﬁEAm7Hk%%k%hfﬁ%$h,$E
TYote. BEEREOWTREE - 2% - Tl - £

Bro# & 106 5 (1988)
6% - R - PlloFHEYE, REAGILTTo 1.
MREK

1. Y+ 2%v7

HFRAKOMIRHEIGE L RET S EHRIELRE
RS L SEEEONBRELTo iz 5, S
RO HRTHHEGINE 400g P EXRLIcb O
20%HPLARFD D, Y IFEESIGREE—FK L
DL, TOHTRHKTH -1,

2. XAty
BIEE & AR, WMERERKEZETRT I E=—1n
Y AN TS BT - 7. Bi#I1500, #£3H#11500,

sh3ooofEfk A L, BE - BE - KA+ vARHE
O LEE IR BHI 285, #1204, FH489fEMA&Y
BH LI B onwThBBiLicd, £2%HEd
2n=22 %RL, REMRBEIhishol

3. s

LM BT B0 HIEER I y=30.6+1.89
x(Y: BEEAK, x: EY 0o—KRERAFE DR
o, HEEER-BRCBRECIRIN 52, HERE
TRKEO LAY Y, —FOoBREBICE LD
h, S - 2 HFBEM X 38RtV 5T
»5.

BB o&RLHE RIS, Bk URSREN
HAWWIRERTH D L BR L.

4. TAERMAY

»~v Y Fareownt, THREOMBIERIIR
ELXHRO2ERI DD, RERKTIFERIT
BENEBANCAZ. B THIRE & HEZR
3T, SRHEERHOBZROTWESEYRL TS,
A OSERITEBRBEL AaRT I vET T
v VOESHHENRHEED 0.3% UTThh, ¥,
Aa#s I VvEERALTELOLT b rE vEER
BETHBLOND ST

BB AR
Bk M T FE

B =

ZAEFF 2 IR —VELET (F—-IHKVEHED
H=FL) », 8 AHRUBLHE BENLLILE
BAMRAT Eh.

BH63E 1A 1 AN CEERREB LR TFHE
(e B », YHOHEE LTHELL.
FEEEOELEH, EHREEXUHAREOR
TRNB L5, FEROMBEEB ML, WEEND



£ B

ol &k S RFEMAARMENE (MHEA 2 —= v
+ 4 = v RRAME) CREME L OXRRE, X
VEEERFRHEE LT, FEEDORAWELER
L. ¥k, MicMEoREmMERE LT, +M4P7
F LR - 44 B %3 Dr. Hector E.
Flores ' [BEEMHEYCI 2FAHEOELEEOR
%] wo\nT, 6 FI5ANS 2 1 Ao S
KOBEREDFRELI.

FRAFI634E3 A 1 H - 2HOWH, ATk L UUBI
BT, EARORSEARGEBTAbE LB HE
h, Fik, BTR, REEEE L UCERRREDS]
BreXb, BESIRBMPRINI.

MR, RIS &hE, <r— (8
Al6H~9 A11RH) #IP¥ARRREMOFENE, 7
s (BA63ELR2A~2A7TH) 7=V voik
EWRBHFEER ML, EFHRRES L2 4
(BFI636E 3 B21H~298)  WHO, ICUN, WWF
DDA MORELIT 5 EBLHICHE L.
TH#E—BEE, MEFERETER, ~71 CiTbhi
8 1 EEYMLERANES ARERAS S L Uy
AL E14EES (8 2H~8B10H) &ML
fe.

HRABERI, ta—~viyd =V ARABEHOE
EhATREEo—BREL LT, FE G, BH, &
B, k#) (10H24H~11H11H) ¥ L.

EX R

BTOREHK 1,859%8 (1987, 88%E4))
AFETHR 1904 1,120%8
BT 206{4 4,0521f
T H SR 764 [ 4164588
s ‘

I EREfpoREET 5%

1. $v=Hq=

i) BRAKOBYHT R

2EEDFRES 3B O2TRFEOHHEEZTHLIRL,
g, Yq a2yRi= VoSSRt RosAGEOR
Wk X O RMAER LT, 15K SEK L
SEErh b0 1EEOEFRERS X ORERFELH
bhiet s,

i) RERET A

19854E12 § ¥ =41 2 O LA BERIET 55
NEeEMICARELE. CORIOERYHE LT
B, RHOEEYHELIL, Y ELA. 7
BB S Colletotrichum BOETH D & HH
bhwizote. TOBIRERBATEDN, Iv=y
4 afFELLBZ LA BhTHigbied, FLw

# & 175
BATOEEEL LR TWA., Rl T
LR L.

2. rv

—BHERSICHEBABI v 3RBOBRIh
16R_FIoNT, TAVHDEALXABIVL2TL v
OEHEEERYIGEELEBELEC S, SEERR
B&TRIAD D EENEL, 2NTEERIE:
fEAH . L L, FI2R/#iz=2574 vEHEIL9.32
% LENMERRE LT

KEEse L By voeBRR—&G0L# L X
T, AEBFThote. ALKREMHRI D, ¥50H
TREL, 7TAVAREIRE. KT 7~vdho
EALROEE19.84%, aF4 vERIL2.70%T
Hb, £ (Fvy b) TI213.76%L8.05% Th - Te.
A e REBCIIKBRENREFRBR TS - .

3. ~ra¥

B~ aFEBH AL AFOXBR I ST, 27
4= voRBHECE L, EXHEL, REOEED/)
It AFOFRE TS AT, SREREZT-T
Wb, SEEIMER TIERBOBERELARL,
1SR L b, 16RAXHEE L. F6 N TIHEAR
A vERRLhLR, HFvof REBESIUR
L) wiEErT 5L FTRTRREAR bR,

I EfsEcET AR

i) Ri Y523 FizX aEERMROWE

Ri 75 &3 VefiET 5 Agrobacterium rhizo-
genes I\ CERB A HET 5 EHEE TRFHNE
ity h A. tumefacience T\ BT BIEF
Befek I C ity S de. Duboisia M-11-8-6 %
V) — 754 A7ET 2 AREBFEE L ORERE
DOHELIROhl. BAGBRIBESKBESKEET
FEER L7, SRR OMMEME A 2 RS I vOLEE
AR LI E S, MS XU WP HEHNRIFT
Dot Fl, EHPRrAaET I /BT reE VL
VEBEETHZ LALLM

i) TERR X DHHLEE

a) rav

Favo s e — v LUREELEGT, RERD
WHEHZTIDbavTrrel F (=25, €7
=) V) OHEERBERLE. REROEFTRICT
Ada 4 FOEESE NAA 5mg/l fiin MS 553t
KREFTHofc. 50 ml B CHI0EM T=5 2 ¥
13 300 pg, &7 » =V Vit 2000~3000 pg DAEFEM
Dol Flzhbo7rsed FORBELEARS
L7 =9 Viz6~3BHRSE MR ROHh
fe.
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b) AEAL 7

ZHEA Y7 (M11-8-6) DIED HORER L IWHEE
#L, bevrvabaf F (FrrEy, ZaXKS
V) OEEOBRFYT k. B2 NAA0.5mg/!
wn, MS i RIFT, 7aAdw4g FAEEL INN
0.5mg H X 1mg/l FEMELRBRIFThoTe. TAA
DEEHED 5, 6~dichloro IAA ¥ X 1% 4-chloro JAA
i, 7w FOLERICEFTOEEHR~DOBT
HIA 4 ~5 LR (AA T3 9MA), 58E
DU, BHibeA 287 § vHASEREMRL .

I ¥EBEFEmMYOIRFR

1. _~na—7<=vvoEREY (Icoja Negra) O
%2

Icoja Negra 3B THERS L OHY = v =53
LTEREND, Avvda vF Unonopusis BHLY
OB THE. TOBED A& — A IR RNA
WEFRERILERMEATD bhl. BovSMRAREL
tekzh, TELEVRTAI RS F(Y 5,34 V%)
BIOEPYFARY (HY AT a—n%) Tholohl,
EERT E RS T,

ZOftt, ARERILT <V VRO 313 5
L, EERBRET-> T3,

2. HBREBLEFEFRC 2EAMEYOWE
120D 7 7 2 v v OREEIRIER 7 T 2 54,
4 5k, 8k, 10f54k, IV IfGEMHIEEIN.
Fo34% oL 2n=16, LA vEZ 2n=56, H vV
v (G. glabra) 1. 2n=16, v % 7 ¥ 71 2n=10, &

V¥ 2 VXEFHEE D 2n=22 ThHol.

PR RRS

% K P Z=HR
B E

FBF624R108 1 AT clediiE s LA
WA FERRLCI DEMLELE. ¥,
WHRE, FiE, v SAABK (EH624 7 A30A
~8 A158) ~MABHREREDOHHE L,

R
1. &E7x%H

B 1158 (FEABRS~EM)

MR Ty 498

BEXiEYy 538

BEEY 138

ZA 74 465

iR 4 728

2. EKAWMYoBLMRE

PIsE L AP EEER O T LBy O A FRE
BV, TR v=y a0 HEgRRoNn o,
o

1. $v=¥La

i) IS

FHER 5t T ETHER T X 2HMEORF%T-
fo. AEEREHECTHETIAHEBRE LR
T 5% 1/2 MS (IBA 0.5mg/l, #4 % v 0.05
mg/l) LREWETBVCIFHRIDVERLAZER (W
3mm) ZAEMR. HEAHIBE~4BEXCEES
LR, FEFEIL 6 EE E CEXKIVES T OWTET
FOEE, 1,2BECH T LERBRRRER
WCHMIERIIEARBD T, $LEFHROREIRER
TR T Lo RET T EARBEEIh.

i) £ Y 7w — v LN O IBR R AR

EEERWRE DR Lok DR LT L 7ER
BHLERLETEHAL, 2%, YV VE, HVE
HofEmAEK, FEEERK Gigs0g, BR6.0
g, ¥ 2.5g) LIUCKEERARZHT, #y IR
BafTofc. REE OB IEHRERREE, EHE,
BTFEIEEECAEr o, EHER AV 72—
VENMERBICHARTKREL, 2V 70— vETIIH
BERSWRIR YA LR BEANED bR, AT
RIDVHELTHBLDLHEEIRS.

fi) 20 7 e—vREEERBCET YA ayKR=
VOER

AV 7w = VvEORBEOYE—ERIMT 5D,
AavH=v (o, d) 2ERLERGLOHEEZT-
fe.

YL atE= vOBEIIAY 7 e — vEENEREC
W@tk L, FRCE o, ¥, WHEov
K=y a/d WEEHULBERTo iR, 2V 7e
— VIR ECHERAS 2w EABE HL
it oic.

2. AFE7

EHC L 2 EEMEMD OB EE 2L T 510D,
E2FVVERADFFINAI VBT VE=Y AOFER
BEEmCBA L, 4RREALESE, BEOREY
FE L.

ZORER, 0.025~0.05% WC 2 S HEHEMIBEL
o2, ARG CIREERNED bhit o A5
il

-97'C.
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AR AR RS
B2 k& HF b il

o E
r VRBREYRILEL, FHORLE L RENT
PH I h ARG ORE LREE, LbUREDH
B OMRICIEH L T—F 2R
SRR LTI, AROFH LWRHEOH RS
BB E LT, EREYERERER LSOy I
PERMCTOWNCEAWB[T vt 2 1) —ERYH
AL, ¥rtifhoRR ERADOMYBRE~OHEY
Bt 5w, REEBRARARBSCHERKETY
B L.
HRBmcBE LT, RARZEORRY» YOXH
EATOBE, BASOKROBEIELEZITL, TR
FEADERIIN DT, BEAREFLE
E¥RE
1. #ETsci
B 1128 GRBERREA~EM
ZA 16k 60%E
S 8fk 20ME
2. fREEY
TBRHGE LCRERMDERPIRS, JILED
ol hFRSrSm, ¥ SO RS TR L
ROBYE T, HERZEE~OHTF L1644, E
500 A, 8 HX h iUk EHRHWEbED ZHITK
HFuT42MET, FORRMAYEE S, HEAIBIHIS,
HEEL, SENTLZOM7HTh .
MREH
1. % 2 v ORE L AT W
1) #F|HEgkEroWT
%W, AEH=AF Vb URIERRE PX 0
HpkoORECRIETEEYRA LIEER, IR T
BIERERNEIE D BERIIERVE, BEIX IR
FHELCTOREL, #iBH X 2REEENZED L
h, ¥ PXRHPEX, B, X, HEE #E,
BEOWTFhAREWTIRIBWEEZR L. L0OH
iy, PX SEoMigsxREL, BEErRLE
IRDHLHTHS. AEETFEECETERBOR
EHEL, BT A LINERER & D50~60% R4
L.
2) AFEFHBoOWT
¥¥ a2 VBREZOEECRIFBERERELEL, —
RBULEBETLIRELN, PLIOoBENFEI TS

A, BEKEREAFTCELHGCRARE T8
BIERECH->HTERE L. —F, BRENRTIT, B
ESL LBV EFE b TIEER L.

2. FTYOBEBET MR

FOVOHFLWERELHERETID, ABARE
DAF LA AREYARBRTSE (#5725, ¥
VZay, F4XL, FYELEL, T=FY, B
vI, Ny, 1ahv) 2¥¢Yhel, XA, H
B, BRERTELL. BRERERECRERMT
BSpMEERY, SR PBCREATHEIBRL, 7
587 4 ¥ &8 (hesperidin, naringin, narirutin,
neohesperidin) RRXHEHEBIC Y L5 L%
oo L, BHlHS 0SR20 EL LD, UV
OF D IR DA OHESRE LTS T3
Shic. BRERDIBRIMFERIVOLREER
Th5.

3. Iv=Hq aoREAR
CEHIORD 3TOET G, HEL, =8 %
KiEXL, BE6e~rsv sy GBY, TEY, #
) 2EL, NARREL, #iERoTLIREYH
BLizEZ A, BV, THEIURTINBRI hAE
fixRLicnrl, SRR EBERLI2R
BV iR L.

i, FERBRB I VAR LLHETERERELLL
A, ERBIIREREL, HIEEETIOHL,
PFEED L OEIMEL, ErBR Lishol.
XL, 11AEET, BokEIrzbE v ERIE
BdDobhilshoie.

4. 73IRZFVOFBLARR

BTERRBI VO EINCE2E CTB-HEYHE
w 2fim L, YIMTEY, SITHRKHE L 2 BER,
1HBRELRZ Vv =73, T0EED50IEHR
REALEVE] (TAZ7 25 7FA72rT7 ¥ 0.4
%EHE) ML, A-1.%2.54 PRELARL, 1
BB EERLBOERYHELE. Lo, T
EHR L E vHIR AR LSRR IEVRERS
AU ¥, HER, KFLERLE VHLERERN
bodkbRERMERLE.

5. OO YORIERR

TEEERBRB L V53 hictrvd, v 272,
AFAEY %Y, FPOAFrFEY 7Y, RHMERARL
Va5 IRhicaT5Hy, URRFEDO=v 1, ~F &
¥, =AY, 2T 2.5 Y ORBBEELT,
ERPRAB LI

6. MHRT & ERENFBEOLEAR

BEOMTLEGIHFE, RFRYBHLL. i,
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RIEREAR A EIRIS, 20, 25, 30K SRERIMRA!, ER
Bz h X b 10BESBREL, EBEfTo7%. 208l
B, ~nTvy, N2y, avvaFav /TN
d, = SFHEEWHORFRSFE LI, ¥4
Y, R=FEFVYITUOL S REABTCRREETEO
CHEBRBRFE e LB, ~FEYYVDLOR
BEKEENEL, &Y - THENRIET5HY
LB bhi.

7. RAEBRFEOMMEEAERE :

SHOHMAHFER =% A% LPS RBFRKED
BE5L, TtoRBERERFELCEZS, BHEEARD
BRSTRHA Ih 2R, B, NS, AR
MABELESY, HHABHTIERRRDLRT,
BABELLUTHVWSh A YREES, THELTH
WHR B RERZBEREVEEIRD bR

8. FEABREORYFIRBET SR

MmO RR, TEERERRDA~NOFHED
BAYERE LT, SEEHOENEYLRRLIEE,
RERLSIELEERRLELTHVORS Py FHRESY
SO TRALRBZENEON ol ¥, 73
RZFYV, ¥4 2BEOENTEbCRBREREY OV
BRI — R X —DRIEYEE L.

TR HEERS
B B % —- N

B E

ABAIS9ME 4 B e E L TLIR, BNEERHO—R
LT, FE0LHEHER X UCHZE0—THE, &
Licit, BDEES~0%L il BARLS, 13
WEXT-7cidd, HEE L TOREXED DD,
EHRERE IRE L.

ESRpmERTd b, BHEL T L, £
hemxCEFROBR, BRE LLFORERHAS
DEFET, FAMDOLEELEZLIANHUIhIAR
BETRD 5.

FoC, BENRAE R e T, g
GEZ e 58 - BIREHOLIBRT) *EXN LIFE
e SElE L.

Fie, Ffpftiiz, SERHEDE LToFIROR
o, BEGREL v e—AT5, WREY (B
B4 FPHEEL : v 2 &) - BEHRIEEY (722
Y vE) RBAL, HEDO 7Y —= v rERRICH
FEHEC, EAEORBEEECEUEET I, BR
IhizEe b eind, EEHALNHSTER. -7,

BERoEAR I, EREDONERES, BEL,
BRI E LTHATAZ & C, BRORERELRD
UrEBLoBHlEED, BEROBAMLLRT
Z EHERBIC e 5.

LlEo X 5 il fEc, BROREBHET>TEh
ke, homks, HRAAOHEEE (x7<
A - T7AF) kb, EROBREE (=7 V4
) mHART, #1/2 DERD 4 ~ 5ECHEASIRN
RETEL. LT, HBBRBITHEH - EEGE
ROBRHEAGES LS, EAWY OB B I
Bz, PRRcEBEIR BN comR - F8
AR, BFLULWERETHHEEE L. ik, R
BAERLAEZ LT, HHABRBELSDSZ &0
fFTE B,

EX:17%
1. #FxH
B 148 (EEABSANEMD
AR BE#D 1178
HFAWY  2THE
FAh 154 34%
o & 9fF 33

2. ERHEHOBH LML

i) BEREMOBRETR, BEITREEREY
DHEFRADLh oM, —BOBEERK LY, ¥
CaVeyav.erIAIFVENRAREEIRTY
Z:EE'C*%«;T\:.

IR, BRI l]) oXRNERAYE TS
WCORABE T Botcicd, [EREHEDD
BWERE] LV EECHEELTYy, RARYER
B+ 5B OME L ER Lk

i) RN OEBENRE T, BER:, 7§
APFVEREL, MBGERT 5 MEHEARK] &
LTHBELTW3. 2k, REETR, v vEiy
FSD=AFEELY, EEFBDTRFTCHIE E2H
zZLi.

i) YRR - EREOTARZ MM BEE REMHER
BHORAKA T, Yr=yr{0EEINRFTH
HriXBHRLE. TOWMPBMORE - £K « 13X
FEOEERPOLAT, YPATHTh EFEPLLR
B ERETHI LT, BHTLHASBEDCLHMH
ENTHETHB EBE LI
TR

1. #Ya2voRECETIHE

BTETIE BbrFyayRESh, BEE
HELTEHRLTV D, BARNSEERKTHDT
W, SEEREYHTARE, BEoLEENEER



E 3 %

# & 179

WL, BEEYRETLILNFETHS ERE L.
T T, BTFEOF Y 2 VREBRORBYIBET
Bicd, 7y — MRERLURIMERELEREL,
ZEhBERYEEL, ThIMBRO D DHER
fieonT, RBRMELED, BOhtRECI-T,
EEEREMLEE L. LR, FPavosRE
RLDIE, [RESAEKBER] &2, Xk
BEMALVITHILEOT, shbor RO,
PREE (BERSICEZE] ¥ 63556 5l
) T 5.

i) BmEsEA

1) BHFY2YDREILIE L DBIE
"Whyaviz, BEHEEOKEVWIOR, Hico
TeMBz e uRdi. DXy, Byro.y 1 EREE
& VBRBEZE & 0Bz, r=0.95% ThH5. By
TavELTORFEEIOHRA1EEL, 60~80 gr
BEOLDN, FETHLZ LxBdi-

m) YL VAT EREOZR LINE & OB
LS Y . v 1{HE 60~80 gr BED b DTN
FRE 30cm thhil, ThX b BT ERE
DHLOrHENRT, 3EBREOHMRIMIHTES. i,
HADRE 30em BE ThE, BESLSERLT
HELicdicw, BEFRAORK - RIENLBIFE
5T, HEOTE, ER (2~3 A1) 0oF%
ZLBRTEDHEAMLD 5. '

-~) RIREE DR LIE L DB

THT 5 ¢, BREBAE» B b, 1HY
T OBRBREI/PXL B, BiETAE, M 1EE
WM hBEZEREIAELS. LhL, BAEEMLAD
BENEIZ, RO VB ESRERS.
HEDz Enh, #¥a YiREINEOMAERE LY
YOWRFR B 0IL, Bl Y2 Y 60~80gr B
DH0%, HETRE 30cm, FMBE - BEiF 80cm

x ¥ 20em & U, 10a Mf= biffiiEkst 60008
ThHhE, 10a Hich 1.6t BED NER (REH
TE) &, BETIIREHRATHHERELL.

i) WEAREE

1) HaZw S5IERAR LIRZINE L OBR

BRTHE e SIEEHOHB LV, BREKRX-
TIRHCIIERND B0, BEROLIETIE, adi
h 0.4t BEN, BAHBECHHTHSLEBELL.

r) BERFBROFENY Y 2 Y ORENECRIFT
-7

BHBERICX b, 7Y YRERE (- BR) 1%
BRI AT 3 EIMA O HRB B L ED . F Y-
VEMETAHERL, FTELTURagRTehr L
AHA LI

e, BHBBROFELBEOZTHFROR T, F
BYRHZX v RT 2EAYED .

BEDZ b, SHRBITBF Y 2 VRETIZ,
BRAEEXET XS 3MEEY (Bl xR
FYHE) REALCERBHRYERL, Fhicinz
TEBYESHACL 2REENEE LW EBE L.

2. vavosHzETsms

i) MR

it) RINTERAR

i) HEE w5 IERAERR

PE, 3EBROBERDOWTIL, 6MEEEROKE
EST, Y FLHBZDTHEE.

3. 7 3IR7FVOREETIHE

i) BB XX e S IBEHERROBEY 2 -
T, Bh % LDDHDOTHEE.

4 HEBREDOHBR ERAHYOLT - RECRIET
22

Bite, BBk o iongg.
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Report of Collaborative Study

A GBI ECE F W A MBERER T DBNEREL b
BHERBEECBIT AT GB1R)
(FBFN60~624E)

HEA & B 2

BIEEiots L EERFEODITE LV AR L -
<, BEREFB AL OFBR I L LERE, BE
T RSN - FERS - B - RS - BED
BB DL ECL T, & FRIVEHO
fEXRS X 5T - AFhroENRLELIX
REL, DOEBRAARE - FHREO X > CEXILTHE
BARAILLTEELEZOR TV, ZoREY
BELTE chbhiEb¥EWHEESEOENIE, Thb
OILFWEPCE IR ABBEOFEDEOHVE LER
TERVRETHD. FEBHRRICX > TESARR
ETHEERYRET AR I ES L TETIRY
35, e PR ARENPESULEETRTS
ZERMTLAER TRV, £ T, ATERREY
BhoUEBEREERSOBRRAELBET S L LD,
FOEERSOLEFIEF X E LI T HLERD 5.
*fe, HAREBRIACLEYBEILChES, BV
AN TEEL IR REYIEEEL THRS L&
&L, BADBEYREAIRHLEELDRATVS. £
ZC, {LEHEOENEIRE S BRI L OBEEY )
LT B, KEEYTRT HREERY AR
PR, FRALEMBE 3 TORBYOEGRS ED
HEFRXSFVALTCHARN, ToflkERIGr Lt
Yok o hBEYE L 5hERANCETL, k%Y
Boui#s X LN RICE BERRC Y0 X
5B LT 2 RN m B & L REERET
5.

Dl ko Hitin b, LBRBEHEYHFOBERERS
OMENVIEORES, HRIRKOEIE & T 0L
OB, EEREL O - BEEOREY LENE)
BoIRE, ERRBDOTIE XX OLENRIGHE
LB & ORI, FERAHHREL, ¥,

EFMLEHERRE LEHORPRBD OB
YRET B in vitro RRBEORBAALIT, v b
TOREETHCIGHAL 5 2RBEELHITIIREDR
DHOWREEM L. =T EEHELTL, AT
y=rvAsyv (STC), HEEE, BELKFE, s
ATAFEF, = e 7 v ELRAY

FENAE S € STC zh ¥ ¢ Aspergillus
versicolor 3 X O ZOBHEE LN © LBABFR
Eb Oy Xht: Emericella, Chaetomium 75 K¥
BOTOIEHECEETHC LXTED LA, BiK,
E. striata 3 EHEOBENABEY emestrin, TU0hA
Py € paxilline L ORBEENZD LR, £E5K
B, HAVCIEATERCET 55 BoMBEMERE
THIERY B, ls, 777 bV VAERTHS
A. flavus & % O-methylsterigmatocystin A EERED
RR I (EHEMENED.

—%, Fv bEwvAarEFB STC OLRSHHD
ZREPELMICLE. Ty PEEOBRELISHSE, 30
BRI C L IELERTO% U LRI S hizds, ~v =
TR S 6 BB o B e MERE S h B E d
fo. IR EAL, B EALE X OEIB AL @ STC
0.2mg/kg 25 L BE, EBBLCRS L
CoLBmAgREIh, HEPIEIDHVARVAD
=ML bRl (BB,

ARPFEE T BUERERD THIEFERF IV
BEMLAROBYI MBS TENLL, ARBEHR
DIRES X OCNBIRBIET A HREER SR T
V. FEC, AP TA AR o BRI &HBRRL
KEOWEBSITELHL R, TOoHFEEHAWVT 7
vy VEBBRPCOTh FhONREH LA LML
(KRBT,

Bk TALRER 7 Sl ShTw S BB E o &
“G, 2-bromo~2-nitro-1, 3-propanediol (BNPD), 1-
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hydroxymethyl-5, 5-dimethylhydantoin (HMDH)
7c ¥ hydroxymethylene 3% & 35L&k, H1
ATAF e PREHETEZ Enb, EEeT 55
RBELOERBELOBEMYIALNCT ST ENE
HIxhTWw3. 2T, ZhOHBRHOEE 7w~
o574 —RYXBEREL HPLC X A5 RME
BN L. BNPD 2E#MMCIRRE
T, BRCALATAT & VRl 52 L 2B9ik.
%7, HPLC %A\, {t¥t %+ o BNPD, HMDH
OBWESRELET I e GUERE(EE).

HFAATAFE FRIAIE(BERIOC DNAD =T
MUY L EBHEHE T TERIRREL, ~1 Fr
FYRAFAME, AFVVEBGELELDBZ EEELN
Lt "AAATZAF e FIrX Bk ) iRy
DEHIFIEY, REOS E&ritoTWDLEELDLR
B (ARALERRE.

KAFOHURBCHBAT CTHBYRYDAT €
4 FRRBEESCHT A ERFERRZED bhity
2, FORBUYWTHDAT CA— 13 S9 mix FEE
TeWERRERLYERTHLOHEND DT, R
FEFY A PRIV ZORBWOLERFEROFTRF %
fTole. AT EFYM FHFRIERFEHIIZEDLH
Iehotedy, ZDT7 7Y 2 THBEAT A —LITIT
S9 mix FAETCHVIEBROLERFEHROH BT LR
Xht. UL, =y AL in vive NERB
TREHETH - (BEREED.

HE=FABD 7YV FA ) F v (G) OENEBIT
= AFOMORICL VBB EZIT 5 LAFHE
hB0T, HEzFAHELGORMTE (=% A
LAR) BomfhGREORSHELLYEHEL, G
DTV FAT v VERBEAOBELZRH L. GO
MApEEIIB7 NV FATF e VEORBRLBEELTWS
2, HE=3 AREROFHNGHEMBE S Y h GOMmE
RREREMEVERNRDD, BTV FAT R VED
REEHT DBEEN BV AR I hofe (B3
).

=+ 7VvVERHEATARHE T, 1,60 BIT
3,6-v=trmvy (a) 4 VVERRL, Thb
PEWERERYETHZE, 1MEIU3fn=}
e XOBRTHAERER AT LB LAl
to. BESTFOBHIRECOWTIRBERSERTCH S
(& BALHEBR ).

BHRREOMAENE CESBRYEOEHER
LELTHBE IR ABEDR (5 v o=y A FD
midbrain cell 726U limb bud cell DRI,
FELTHREY K2 EEL Lic whole embryo cu-

Iture 7c 5042 limb bud organ culture) & 2 ¥,
AREMY - BE .~ 4 2 b2 VEDEHERW
THRE L. EHTPEDEORY, HHRERRKTS
TE2E - HETEIEARET - RS RIEF oM EN
LRBREDLDEELORD (BLEM).

BE, RMkirRog 2 KABBFIFRTIZZ OH 1 KB
RCHLIRTCHEFELLEREOR I AfhD <1 =2
vy, =te7 v vBRERBIBALT, B
LT — 2 DEFERT-TED, LORENRGILE
Iha.

T, KRR EV e BIRE LA & AT
ROBESEH L TRVWICHBCN LB R oEYE
L%7.

STC FE&HBOME DT

HEMEDT

FNAMEH € Sterigmatocystin (STC) o4 #EE
ZOWTRERT - IR, ThECD Aspergillus

versicolor ¥ X UL DBIHE L e L AT ER e ¥
M BBEI T Emericella, Chaetomium fr L §c#8
DF DS EHI STC oAERNRRED LR, K
HESEER S E striata R\ CRTFTEOEHR
MEY emestrin, W h AN H ¥ paxilline &
FREENZD DI, LARER, HDVIIHEHSR
bl S HURBE EoYRE L CSRORMEAY
BETHEELE. RB777 b3V VEEETDH
% A. flavus =} O-methylsterigmatocystin 4: gk
REREhL.

R LEFERYIRET S L oS W EE Ik
WT, 4 Y FRYTEARD ) CHEEEESHHLEL
fTotehs, A versicolor B L Tt 24 HOFRE iz
SHTBHTH -7 1 D Gaultheria fragranti-
ssima DIEFC 2x104 cfu/g ZEH LA izv3
b PFoii Licie T ¥ feh » 7. Emericella
B3 6 S CHBETH Y, Plantago major OLEE,
Coriandrum sativum OREIT 2x103ciu/g ¥
HLTw3, bl A flavus 2105 BT, &
BEBIRESORR 2485 > aflatoxin [R¥E#E% ELISA ¥k
ot TLC e L7-. ELISA i3k AEIBs
FITHE.

B R R X

1) H. Seya, K. Nozawa, S.Nakajima, K. Kawai, S.
Udagawa: J.Chem. Soc. Perkin Trans. 1,1986,
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2) H. Seya, K. Nozawa, S. Udagawa, S. Nakajima,
K. Kawai: Chem. Pharm. Bull., 34,2411(1986)
3) FEIER—: &R L84y, 3, 46 (1986)
4 —~FEBS : HERM, 106, 00 (1988)

Sterigmatocystin DR HI LUVR
5 & DRGE
£ & B

Sterigmatocysin (Stg) XV B OB TE D REH
D\ Aflatoxin (Af) wflicfberis ¢, FOEE
HRBEEE T Af LE#K dihydrofuran DFEENE
F¢ tetrahydrofuran #IIESNEERET TS
Lrmbh w5, WLEWE RRHHMIELTR
REELZEERIATWENUETH . Bitbh
bh2gfho Stg 4tk L TR L HPLC %
FIAT5HELEREL, Stg BEEnHSLicrat &
mouse DERSA R LU rat KRBT 5 RILZ2oWT
Y L. ZhOLoHERMD rat OB FIZI0
BERIE L H70% U Lo Stg 2 Eh, —JF mouse
RGO E B Stg KRNI hBIBET,
4R OB R Ste Re<BHIhhsT.
Stg OWLEF BT HHFRRREIL rat & mouse “TiL
B o lefiER YR L, mouse DOMALEHHOBEH LIk
B LR ST, ¥ rat & Stg RHEEIRED
L5 L 2U~30FRIEORT T Stg R LT
ZCTNBE B X EZ20BARFE L TR Eh O
DaAERRLT Stg 25 L BRIGHALD FERE 7o,
Tlebb BB RSN, BHRMAERSE, O
i 53 (0mg/kg, 2mg/kg, 0.2mg/kg #5)
I Stg RS UMRAYERL, 3RHENEZRHE
L, BHhicBEES BEASY, Bieafrlic.

FEEEOHET Stg HEEET 0.2 ml A2
51, 0.2mg/kg o Stg ¥FHEL. WThoER
b ERMER SR BERAEYR O Stg BRRLE
{, BRMALRER +-EEREBEOETHD, %
FERMER SRS R SR B SRR D v A #
VAERHELMTH oI

FE: LR

BRHAHCONT

1) 17R5RIBRER D Wistar rat (638) & Stg % 25
mg/kg ERCHEFIRZEAREL, 1, 3, 6, 24, 30KHH
BESIURTR, TR, R 85, DB ABREHL
Stg LI

2) 17B:[EIB M o Charles river BDF-1 mouse
(5:8) & 20mg/kg *EARCHEHEROAREL 1, 6
24, 30RSREMER LHLBRBELHEE L L.

1) oEBIEEY Table 1 iR3. rat (335308
R S LB P75, 5% D Stg 2RI Xhfz. mouse
13 Stg 5 6 ERBE R ELED Stg 2RI
HER2UBHBCRSERRZLMhOERENS D
Stg R Shich ot

BRIZ2WT

1) 160FEERHO Wistar rat (9;8) O JEEFCH
=2 - UREAY, BriatliEnfs 25me/ke) L,
3, 6, 24, 30RFEICIRIFEERL %%, RifiL, £
X D RPEE, B MM H, ME, KBEEEHL,
F7c Stg PrENLBEECOREELERL, B85
Rz hHoRBEIT L. 24~30 B5 [ o Bifw
0.98~1.4%, F~0.13%, B, B, KBi<68.06
~77.05%, M¥E~ 2pg/ml o Stg BEHEhi.
Fhfifiz X b B NBBEREAED 5h, Bk
B CIBIE LTI

2) BEI=2—VERALL rat O/PNFER XL
3%4 Lic—onHn T hbbtiRBME LML

Table 1. Distribution of Sterigmatocystin in Various Organs of Rat after Oral Dosing

3 hrs 6 hrs 24 hrs 30 hrs

Liver 0.08mg(1.5%)* 0.04mg (0. 8%) 0.08mg(1.3%) 00.3mg(0.9%)
Kidney 0.03 (0.6 ) 0.03 (0.6 ) 0.01 (0.2 ) 0.01 (0.3 )
Spleen 0.03 (0.6 ) 0.01 .2 ) 0.01 (0.1 ) 0.01 (0.2 )
Stomach content 3.48 (66.4 ) 4,04 (73.0 ) 4.46 (73.8 ) 1.53 (46.8 )
Intenstinal content 0.75 (4.3 ) 0.5 .0 ) 0.16 (@7 ) 0.5 (5.3 )
Colon content 0.10 (1.9 ) 0.92 (16.6 ) 0.32 (.3 ) 0.4 (2.2 )
Body weight of rat 208 g 220 g 240 g 130g

Dose 5.24mg 5.54mg 6. 04mg 3.27mg

*1 Value in parentheses are percentages of the given dose
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Table 2. Distribution of Sterigmatocystin in Small intestine of Rat

Small intestine

Stg 2mg/kg Stg 0.2mg/kg Bile 0.2 ml+Stg 0.2mg/kg

Duodenum Jejunum Ileum Duodenum Jejunum Ileum Duodenum Jejunum Ileum
(%) (%) (%) (%) %) (%) (%) (%) %)

Intestinal 1.3 4.1 6.9 6.2 9.5 6.8 1.2 n.d 1.6
Contents 98.5 94.5 86.5 5.9 12.1 15.3 0.9 5.0 10.3

Stg: Sterigmatocystin

Stg ##45 (20mg/ke, 2mg/ke, 0.2mg/kg H5)
Lk, 72500 rat DRBHES 5\ 2 EBAECH
Bl Stg x5 L, FhFhoHERITOW
T 3RERI, BHXED, #ML, Rk hVNEER
i, AohicihboRAR 2oL

Ffc Stg BHERCEH 0.2 ml »HELRABORE
BrRAaic. PBRLThLNG EABYITTH
L. 3L Table 2 wiRTZ & WFhd BEA
WERBEELERONSEYhD Stg B RR HELRE
BHE, +EBAEOETH - . 0.2mg/kg #
SRR e 5T 5 L EBA E R S HD &,
Stg LS R+ HRBMARER S L EBLTERS
Fefld 3\ iz AN A Sh B o fEOERAH
bhic. 20mg/kg #5REY 5% 2.5~ 3R R 2R
RERYELELT L.

(x & »)

MHIFEDRY Lic rat & mouse DENLALHE
Lt 2 5 rat OIS CET AHREEMRL IR
{ 0B D HILE R 70% LI Lo Stg MR IR
A% mouse (L24RsRAtRDOITIE, I, B, B, MB,
KBRS IUHESDD» D Stg 12BH Shithot. &
Hh O mouse X AEEORERAI D EES
KLl Stg OJEHAOHEMI324~300/Ch - .
Wi /MB35 Stg o RIS RT3 BN T
+igBE, ZBHE, BEdEoThEho®ks
B>V TRN L E 25, 20mg/kg HER IV
HhOoBEFHLBREREEL2~3RH TEA X
2mg/kg H 5B IZ=20HOWThoREH LT
WA Stg BH'86.5~98.5%Th »1x. 0.2mg/
kg HEFREBAERSBOBEARASYHD Stg B
V&L, EBRMERER, FRBERERO
Wizind, %7 Stg EHEACKSHMEBAE
HERELERDAROE R TH - o, PBK Stg
25T 3 EHBCIEMES LOCHAFOHEHENARD
n, BEJIOVAFEY AERPALMLTH DM, 53
FeR R LIS R B AR R BN L BES
BENZS /3 9%

SR EROERES SUBRBEAROA T
H(C in vitro TORRICETIHR

PNS-3; g ST

(BH)

B, KPHDCRBARCEIhIREORVHE
HERSTHHEGRE (H:S0) BIUBBLAE
(Hz0:) nEEesB Lot uWigaTh), AVSR
BRLEGS, 2RRTCERLHESETHEVHRT
Wa, Linl, HO: ith 55 —Eoditv=v X2
BH VNS LY, HiSO:137 vaA ¥ —~kHo AR
IL, XETHHRADEEEHLTV52. HS0: &
A0t H:O 3L, RFEoRV R
EYTHILDHIHNEETHD, EERTOLHE
B owToERENHRIEETHS.

B4z, BFRX I OB L LT ADER S D
H.S0; X U8 H:O0; ofp#EiifaRL, £ME+Ho
in vitro TOHBREFHCOWTRH L.

(B ]
B A Xt (& 500g) o, B, B,
MR X CADER % i

AP OTE : £HERR 1z L TIRED
EFAEAL ML &2 oF 4 F—R AL THR LS
LEHRLELOZEERKRE L.

1) H.SO:; oflsE: A2V vEAGRIKR S v¥ v
LR X OB U T BIMLEE (SO) 2 HER A + v
(802 LL7AdyEmEERI b RIE L.

2) H:0: oRE: » 2V VEITAEBEREELY
X hflE L.

3) HxI—-MERNEE: BRBEBRERZHVC,
BEALOHEY R T T o

[(RBERS X UEE)

1. H;S0;

1.1, £4&3Rco HS0: oS iEofER

FFBg+ € o % — b Ao H:S0: OFMEIRE R SOz
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Fig.1. Time courses for degradation of sulfite
added to various rat vescera homogenates
®Liver, OKidney, ABlood,
(1Human saliva
The 200 pg/g of SO; added to homogenates were

ASmall intestine

shaking at 37°C and residual SO, were determined.

EUT 10pg/g GMOBE, REREOHRT V& /-
TAh Y EERTIIA% TH o, BT A, BBd

BuntA 2 ) VEBAERT S LEIRRRTA%CERL,

£ B0 HS0; oEBke LT A8 Y vBRAE
WART v vETRIRIFAHETHHC LEHLAR
L.

1.2, #EEED0 H.S0; 0 EE

37C CoOB* X IO, B, B ORBX
VCADER O hesxr— b HSO; % SOz &L
T 200 pg/g WML ICBE O BEBLREL, TORK
£ Fig.l RRLE. HEXA—FELOMEL, 462
THRERIB OB LT, B, DG, HEOIERS
RBEL LD, OB TIRITEAERE Lo
2. HzOz

2.1. HZEROHN 2 I —EiEH
WFholEBr oWty &2 5 —-EiEENDd Y, §F
BCeofEErIRLBm ot

2.2, Htkco H0; 0B EOER
REROMERREY YAVIESE, WThoRESER
FWThH 25 —-iEHENRD B, H0: oFEMmE
RBIZ0%TH otz A2 VERAEBFEBEEY ©
BWicils, 22Y vBR IS 25 —¥ORELR
X o, FErevFr— b~ HO: o FmEREX
5pg/e BT, 3% E%E, REFLHFHETHDT
ERH LMo,

2.3, £EREH0 H0;, ONREE

1C ToH* X I O, BE, B, nERIT
ADER D+ E 25— r i H0z % 500 pg/g BN
Lo RETHYREL, TO#EY Fig.2 i

O0———g———o0———q

sq
AN

Residual H,0,

A

90 120
Time (min)

Fig.2. Time courses for degradation of hydrogen
peroxide to various rat vescera homogenates

®Liver, OKidney, aBlood,

OHuman saliva

The 500 pg/g of H,0; added to homogenates were

shaking at 1'C and residual H,O; were determined

by using Method C.

ASmall intestine

L. i, BB, nibciamifcomui

5% - REW/

1) A.Ito, M. Naito, Y. Naito, H. Watanabe: Gann,
73, 315 (1982)

2) FDA Consumer 17 (1986)

3)¢ BF, dNmE, pREXT, SERs &

£Y o AWz, 28, 196 (1987)

4)%* W, K¥E B, THALRE : IR,
118, 59 (1985)

5) BAEATEHERAMLERE ‘R oM
TR .24 (1982) kit

{tstSs® Formaldehyde-releasing {t&
MOHBATE

RELAILER

RVERE VT RAL AT AT e ¥ (FA) 1394
DB S LERTGS LRI TORARR
DT Lal, EEER L EERERD
BilsFlodie FA 22 ERETIEVDRATVS
B B # 37 b, 2~bromo-2-nitro-1, 3-propanediol
(BNPD), 1-hydroxymethyl-5, 5-dimethyl hydan-
toin (HMDH) 7z ¢’ hydroxymethylene % H-+5%
{L&WHAHY, chbRMEECH LIEVIREN 2R -
T\ blewd, EAETELFIAEIh TS ZhbD
L&z oWT, O FA RN & BERBEOHBKE
¥HLMIETH LR h LB DOREETE DL
CHELELD. FTTSERIhLILEDORE
t, FA #RcRIETRE, PH oBYRET2L
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e, ERABERNLEHEA0dB I 7574
— (TLC) X ZBRABIVEER G I r< /57
4 — (HPLC) #AW5HiBRAREERELRIA LD
THET S,

1. B

1.1. AEB IR

RIE  TTHRS RV

5t} : 2-Bromo-2-nitro-1, 3-propane diol(Aldrich
chemical Comp. #1), 1-(Hydroxymethyl)-5,5-di-
methyl hidantoin (GERULEEERD VK.

HHZ Y —& (KEBIUHEZAT) BIXUV
v7— (Jibx 4 7)) R

1.2. #E

TLC: BEOmHRHE AWk,

HPLC: 3t LC-6A (# v 7), Bt SPD-6A
(UV R, IV vFFLvive=pa—ick
BEHELTHVE

1.3, #fE

1.3.1. FA oEs

FA BBl 72+ 7x bt vEY X 5T

1.3.2. TLC Hgijam

7YV—A 1LO0ghanvigkh, =x)—n%#
5ml iz m—2Y —=AHv—2—% AWTKEL
40C TEMEETS. chik=% /7 —r%kmz 10.0
ml & LUEO2EE (3000 %72 10000 rpm, 104y) %
L, k@i TLC ARBRERE L.

1.3.3. HPLC Hwiam

7Y —a kEFicirmEza 7)) vy S
- (Fkz47) L 0gk L bporruizay 10ml
TN TEEFEAE Gmin) 277 ch®H5K
R RBL, Yrruixry, K& 10ml &k
TRE 5 L8, RO (10000rpm, 104) L,
fBoniekBr —EREEL, HPLC HREREWEL
z.

1.3.4. TLC $Xx vt HPLC %

TLC o4&kl To L b Ch 2.

TLC v —} : Kiesel gel 60 (precoated)

B B =TF A« 22/ — A TYE=TK
(65:30:8), ExtHE::80C C5 MR, 7+
ATE VEY 2EFL 50° C5ARIRGEY, ¥4
MR T CEET 5.

HPLC o4& TR b TH 5.

# 5 A : TSKgel ODS 80Tm, 5pm(4. 6 mmid x
250mm), BEME: K72 r=+VU L (95:5), &
HEE : 210~216 nm

2. ®R

2.1. BNPD, HMDH oL E:

2.1.1. FA #ReRETEECEE

BNPD 3 0.5mg/ml, HMDH ;1 0.1 mg/ml o
= x ) - ABBLERRR T A~ 2.5ml kb, K
2.5ml ¥#m%, 25C, 40C, 60°C OKBHhIZERY
LT+ 1B EREL, BEFcX 5 FA 0&RR
27 FAT b VvEYHCTRILE TOBE
BNPD, HMDH & $BEOFLIC X D23 RSB P
TiR£{EDbhitho T

2.1.2. FA oHReRkiEd pH oBE

BNPD 5mg/ml, HMDHI1 mg/ml O XBEWK %% 4
10.0ml # &b, A70ml #inz, IHLEFEEBR X
U#H KB bV v 2tk - T pH % 2.0, 4.0,
6.0, 8.0 XV 10.0 KFHEL, £&% 100.0m]
LT5. o¥RRThy 40C OKET 1 BEREIRET
%, RIG%® pH #5.0~6.0 RFARLAHE, 7vF
AT et vERL - TFADEREERRIELRE. 2D
#£3 Fig.l wi$X 5w HMDH i3 pH D&
Witk o Th FA of:gE0R iz LisvA BNPD
TirEEE T B Lichi - TARHinL .

2.1.3. TLC X B8R WT

BNPD, HMDH % 4 ® 7.5mg/ml =% 7 — v B
BREBERKRE LTV, 29 —& (kx4 7)
1L0g Zanr_vice b EREEFER 2.0ml 2 EN
L, UTF 1.3.2 TLC BaiAE i U CHRBREBER Y HA
#1L 1.3.4 TLC 0Ll rRELTRBR T L S
Rf 0.91 = BNPD 2% 0.86 &= HMDH o A%y
»EExh. AEETCRRDMMBE R 30pg T
Dol

2.1.4. HPLC ofiE&#oks

% : @ 9 &y LiChrosorb Si 60, % &) i5;

ug/ml

20~

15|

101

FA concentration

2 4 6 8

10 pH

Fig.1. Effect of pH on the formation of FA
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2

Jo

' r T T T
0 5 10 15 20
Retention time/min

Fig.2. HPLC Chromatogram obtained from cream
extract

Column; TSK-ODS 80 Tm (4.0 mm i.d x 150 mm),
Moble phase; H,O : CH;3;CN (95 : 5), Detection;
UV 216 nm, Flow rate; 0.8 m//min

1. HMDH, 2. BNPD

~F¥Hvexzr)—n (7:3), @»F4s; Nucleosil
5CN, BEHE, ~¥¥ v .=x/7—1 (75:25) X
VSR, @F 5 4; Hitachi gel #3056, TSK ODS
80Tm, BEME; XK-7kb=rV (95:5) 2/
WTHEHN L. @044t HMDH & BNPD off
ERMSEELTWARDL@ TR Y — 7 OB BE R
BIER L TH - e CTHERA EOFEH 25 YR OB
BHWAZ L ELE. @D&BELYHVWTZY —2 (K
Wxrd47) 0.6 %0%HE, Tihbbrsy—alg
tz BNPD %2 ¢t HMDH % £ 0.5mg/ml = % / —
NEHERE~2 1ml Fomz, = AXv—x— (40°
OKEF) CTRAELCEIUT L33 Lichio TAR
2 LRBBRLAST 5. F54cBbhicrze<)
75120 14% Fig.2 Rl

2.1.5. HPLC X » BEMROIER 33 X U EHmE
WRORE

1.3.4 ® HPLC o J & & # & A5 & BNPD
HMDH (34 4 0.01 mg~0.1mg/ml o BEHE
FWTEALE D RIFLREESR B OhA. hER
RAIE 4 DKL TO0.006% THol.

FRFRI YV —2RXV ¥y v/ —i2 BNPD kX
0t HMDH # 0.01~0.1% QEIAREHEML (2.1.48
B) Boh-EREY Table 1 iR3.

LEDZ &5e BNPD i 2#H M CRIRETE
B FA 2BET50CERNLETHD. T,
TLC iz3s\~T BNPD, HMDH » @i+ 5 £ N T
&%, %1, HPLC Ci32 ) =28 L VO v e VI —
thoy BNPD, HMDH » 22T HEERTAC &
NEfE Lt ot. ThbHoz &b BNPD, HMDH
7o ¥ FA R8T 5 BHOR R BESTE L85

Table 1, Recoveries from cosmetic products

Recovery (%
Sample Added _ Recovery () _
o BNPD HMDH
0.01 95.0 100.0
Cream (oily) 0.05 92,7 105. 3
0.1 92.0 105.0
0. 025 91.0 93.5
Cream (aqueous) 0.05 91.0 96.5
0.1 94.0 103.3
0.05 96.0 101.3
Sampoo
0.1 90.0 99.7
borELZLRA.
2 % X M

1) BAEYSE, HiaRRE, B# p 683 (1980)
&FHR

RBEER S OBERRBIRICHT I HARIL
SR

B BRALEDTZEE

EFERHEENRCE I ARERERFORERIE
LFHEL, b bt aietksHioREy -y
e, BREFHERSOBERBEHEYIT VR
AMCRBET A LHXBEELAHERBEO—DLs. X
BRTiEn, HAVERARI hEEYRETAS
LHEIBRTWARAVATATE FEXU=tnr7 L
vERTRSLa & LTRY, Thbo%RIG
BEELMCL, ST VA TORIEKE ML 5\
BAEAVRLCORIE ERIGEE DD OKBRHME
PE5TERHNE LTHEZRHALL.

1. Ara7AF e FOERE BT 5LEHmR

AALTAFE Fide PEMNLT, TOBRERILL
CREBEAS, B, MiKEE, Hifn, S8, Migkicl
OBMART. Fh, AAATATFE FIL, ERER
LEL, 5y bOBRARY BEFEERRKIWTIZ,
BRTHBEENRRET S,

bhbhit, FLA7AF e FOBERIREELLT
RAATATE FERBEBRE vAr7HD VIR
LORMHEIE BFA= Y=y e R 27V VR
BEEEY) RERTHEEL, wAATALTE VL
xR BOEF MUY LUBRERE EORIEY
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Bt

ZORER

(i) AVETATFEFELARAF OV, PIS L7
iR EDEENT I VB EORIG TR AR
Thz¢&,

(ii) AL AZAFLFEPYIRT AL FHIEOR
BT N-~q4 Frxv x5 albd 2+ v vEERIE
rREELC L,

(i) RAATAFEF ET7F=y, 757 vvig
CLORIGTIE6H27 $ 73D N-»~f Fudy 2+
MEBIXUGHLT 3 7 &N 2 F Vv VBT FHEEL
TN ERT B L.

YHLMLL.

MWETHMEST 35 £ U8 CIIT (The Chemical Industry
Institute of Toxicology) KRB EL AT AT EF
DREARBROER (ABEORT LEEO L) 11,
UC— L AT AT e FORBRHERT UC REAKEE
REBRHIhDHERL I HIET S, Bk
NETAF e FOLFERIGH BT 2R ko,
BALATAT e FOBEREEZOEDOL SERLL.

RAATAT e FIXEE L OBMENEL, B
RSB % vt 2 Bis SUWHERE & s X URENEAY
Rz L. ¥, £OREHRY, UToX
SEHEE L. Tiebd, FTROKE, sraT7rF
b N, BEEAREREEYETS S v s BB,
REHERIGR EBECRIGL, N-BLU S-~1 Fn
vtk (ON-CHOH, -S-CH,OH 7z &) &
th, DV, ThbDA Feevrrr8ho
BB D DREERIGHE EBAEL, 2+ Vv VvE
#& (>N-CH;N<, >N-CH;-C-, -S-CH,-N< #
E)ﬁi&?%.ik,gam,;4Fn%v;%»
#, Hd\ViL, AFVVRESR, SN TETES
BCasnthdedz L FHIRS.

s w

FALTATFE N, 2vA2HKSIUDNAD=
FrALEY L ABNAGTERHERIGL, ~f Fe
FURAFAE, BIV, AFVVREBHELYELBZE
PHELMR L. sAATATE FREBZDX 5
EERFEHRIES, BEOFE&ETIL-TW5EE
2 bh5.

2. =bte7VvYEORENRETALENTE

T4 = ARG T ARG EhS= a7 VY
¥ SBRIBERRKFZEO =+ v F2HE) 3, Bk
TREWS ICEREELRTZ 00, BhoNE
FERFO—2L LT bADEENEEIATWS
LEWHTHD. bhbhit, = e 7 Vv VEHOER

HRBLBST5 LE 2 b B{LERIE (RBATRR
&, S TFEHRERE) 2HEBLFHCE T
AHHEMEL, = e 7V yHOENEROKE
iToTWA, FISENL, SETIZEAETENT
bhThwithotkXvy (a) A4 vvo=tuik,
Breo=rekrERL, £088, BIUOERE
oM LT, REHR, $IUEREERROMS
R EOHBERA.

(i) v=2texRvy (2) AL VVOBREFOE
R2EH

vy (a) 24 vvREKERIERBCY )=
Fefb TR LEERL 6=t el Thh, P EOD
1-=twuff, 3-=FefdbRT s Lthiexl, B
WEPToOEBE= 2 Ti2, 1,6-0= ek (mp.
283~5C) & X0'3,6-2 = b rfk (mp. 286~8C) A%
ERTHZENH LMLt U= b e kOREER,
UV, NMR, MASS 7 &t b Ui
Zhboy= b etk REMY Ames 3: (TA9S,

TA100) ©ok E~EFER, SO HHFETF, 1,6-0=

befk, 3,6-C=bethE bRVWEREKMYETS
S EXM BN o, 2 = b e OB REMIT,
D= b n R ERIEEIEE.

(ii) o =rrRvy (2a) A4 vvoRTEE
—Bw, =re7 v vEIREAATE F rEORT
REFEEZFT D2 LR T3S, = brSvy
(a) "M VvvDRTERSI 27V v 7ELF LY
—TCHENRER, v=trrfi, =2 = e
BaoAnreRTEhHEL, +0.65V fEC_BFRT
Thaz XLt

1,6- BXV 3,6-2 =t mfki 4Kk, NaSH
RHVCWCERFHTRIL TS E, 1L 03f=+
rIERBIRORBT IR 1-7 S 78X 3-7 3 7
6-=tuvy (a) AL v VRERLE. ZOBR
13, 1kl fr=teioliti6fz=trHlb
LRLEIRBVZERRT. U=t rko UV &2
U NMR 2R 7 Mrd, ZoBRERE/HLE. 1
LB XU 3D = v EMBIRUCETLIND Z &
B, 6fric=triofRbh@sORBELPHAL
Fel-BIXU3-=bteRvy (a) A4 VVEARL,
ZORTH EERERLHBR L. Zo/KE, 6fto
B#EN 1S X030 = b e BB THME S
hHEZHZ E, ERBETAELERFEECHBESRD S
T e

Hr 58 TAS LAWY= ryy (a)
AL vV in vitro {NBERICE D, 1B X003
fr7 3 7MMREIME L TRIBShicz &b, &4
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AT LEROZRRMETRICHHET LTV B 2 E2VR
Ihi.

% h

1,6- KXWV 3,6-Yy=trvy (a) A Vv
BERLThOHBCERFERYRETHE, 1B
V3fro=t v XORTHIERFELAETE2 L
YO LK. EGSFEMRIGI OV TRBER
HepTh s,

¥ £ B X

1) Fukuhara, K., Miyata, N., and Kamiya, S.: The
Japan-United States Congress of Pharmaceuti-
cal Sciences, Abstract pp. S-229 (1987)

RTEFY 4 FOEREMCHT 3 BIE
ERFEED

LERBHEME O TLRMBEENIIIR 2 OAFRK
BEECHHT A o0RENLLDOTH S, LS
TRABZAECHEALTEALEDHOPIIE, &
FADOHEEYRTLIONE TR T D EEHE
Ricz & Enb, RRY~OBLIEE > T 5.
HERZ oW T L AR O RA&EADRMA LK
REOHMAER IR TR, RFET (kAT
77 AREOF 7 BONY) MBHREH%ERXL 2
RKRYOFTRRLIATBEOHWLDT, s vin)Y
—ThHDHT &, BBIUVBCHEEHNRELTCWSZ L,
BAEY - THERIE B Ihvwz ki Ehb,
MIESHAWLRTWS. AF 444 FIRAFETH
WHo—>oT, EEOH 150 LDH I XESLDT
BB AT EFYA FOREOMBCOWTIREE
BRI,

AFETHESD D IEAT Eh 4 FOTREK:
ZOWTIRWL OO TRBEENRD B, RFick\T
VRARS2E, EERNAMENTCRAT €44 FOE
RERoFE, RN IRE?. ZoBRRINE, F
Mtge S tEE (W50%) ik Ames R, X3
REAVCIREGRFARTEBEL DY, HEOR
W vTA (85%) TRt E - Twb. 20,
FEROY v/ M oW TERFERRBRIMTHRh A,
ORI TEETH - Y-8,

AT EFVA FREBERBEYI > TATEA -2
wERT 5z L bh T\ 52 (Fig. 1). Nakayama
B pBRINE, Fy b SH-AF €444/ F
EROZET L, EBRATY, BB XUHEPRIRR

HiC CH
CHZOHCI)

H

HOOH H

H OH
Stevioside Steviol

Fig.1. Intestinal degradation of stevioside

FEA—ARRE IS, £IE, Pezzuto HIP:12 3,
AT EFY A FRIEES ST IERFEHERED D
hiswd, AF €d — ATk 89 mix FET CHjHE
RERDERINDZ LR WEL TS, YHTIE,
FEERBERCEEL, WD TATEAXHS FOER
FEHeoWTBRATHELEDR, AFEF—1OF
BEHSWTRE L Iz 13,

1. #RYHH
AFEFHL FELT, AFETHBY “Hiwr
B v” (bR, Lot No. 00427422, A5 €44
Fu83.2%41) AWk, AFEF— (AR

@, Lot No.8508BBO06) (3#EE 99% L kD &% Fl

W, Wkt & LA, KRR @GEERE) Xb
Bt hte.

2. HAEHERCAERERTRAR (Ames )
YR FH (Salmonella typhimurium) TA100
GEXARBERFERINA), TA, TA7 (7v—24
v7 VRIZREHMA) % X O TA102 (BEE, B
{LEEREHREA) O 4BOoBELYAVCTHRBRRE
RHEB: (Ames RE) #Tolc. AFELAY A Pk
VAFEX—nEREAAES. Omg/Fv—1+ ¢
MILLUFoh’, S9 mix (FREEHEIL) oFEEI1bD
¥, BRER 2 v = —BOBERHINIAD Ghish
ol AT EFVA FOREERIcChETCOHREE
—HLTkh, HREIEBERERLERLLVD
D LiEHRSTBRB.
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100 100
-S9mix +S9mix
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8 g .
32 £ *TMG677
£ 59 £ 5
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) &
'8 )
g 7 |/
E ° s e Amemean 4TM35
0 - Boisrebi s Q- O DKH7S
0 50 100 0 0 50 100
Steviol (M) steviol (M40

Fig.2. Forward mutation assay on steviol using Salmodella typhimurium TM677,

TM35, and KH75 strains

3. HMEHETHOCINERRERRAR

Skopek 514:19 o Fpc LT, V2R FE(S.
typhimurium) TM677, TM35 ks X 0 KH75 ¥k
B\, 8777 = ViRl ERIREL LT, Wi#ERR
BRBBYT ol ATEAYSL Vi Tl LR
e, AF et —nit, TM677 ¥ECix S9 mix f778
TTHLRBHEARER L (Fig.2). T o Rz
Pezzuto LOFHW2 ¢ HETHL0THs. TM
677 £kix Ames REATHW 5 TAIO kD e 252 v
FRERUEKTH 5. HRRRERAR TR TCHDD
L, HERRATERAR Bt EBHD 1D

LT, 25 Ed — A 3MRBHEEL 221 TH, Ames
AR TRREShWHEHRELER (RE, A,
B ) % DNA k| &R LEESE LD
ha. BT, MERRER v = —-0ERBRETFED
WT, ¥ v 7 ey VERX DEEEITOWELED
TW5A, FREEABRIIE LR TWIRWS,

4. fda v DNA B35 (Recassay)
3 (Bacillus subtilis) @ H17 (Rec+) B X
M45(Rec—) k& HWC, BRERE 10mg/Fv—t
EFTCRRLT o7, AFEFHA FEIVAT EF
—AMIFTBRETH - I

Table 1. Chromosomal aberration tests on steviol using Chinese hamster cells in culture

Compound Solvent S3 Time Dose Polyploid Freaquency of cells with chromosomal. aberrations
h) (mg/m) (% Judge ctg ctb cte frg csb cse total Judge
Steviol DMSO - 23-0 0t 2.0 1.0 0.0 0.0 0.0 6.0 0.0 1.0
0.125 0.0 - 1.0 1.0 0.0 0.0 0.0 0.0 2.0 -
0.25 2.0 - 20 1.0 0.0 0.0 0.0 0.0 3.0 -
0.5 1.0 - 3.0 1.0 0.0 0.0 0.0 0.0 4.0 -
- 43-0 0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 1.0
0.125 0.0 - 1.0 0.0 0.0 0.0 0.0 0.0 1.0 -
0.25 1.0 - 1.0 0.0 0.0 0.0 0.0 0.0 1.0 -
0.5 0.0 - 2.0 1.0 0.0 0.0 0.0 0.0 3.0 -
DMSO + 6-18 0 0.0 1.0 1.0 0.0 0.0 0.0 0.0 2.0
0.5 9.0 + 1.6 1.0 0.6 0.0 0.0 0.0 2.0 -
0.75 0.0 - 2.0 0.0 7.0 0.0 0.0 0.0 8.0 +
1.0 0.0 - 3.0 1.0 10,0 0.0 0.0 0.0 13.0 +
1.25 0.0 - 4.0 6.0 30.0 0.0 0.0 0.0 36.0 +
1.5 0.0 - 3.0 12.0 42.0 0.0 0.0 0.0 45.0 +
-  6-18 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.5 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
0.75 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
1.0 0.0 - 1.0 1.0 1.0 0.0 0.0 0.0 3.0 -
1.25 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
1.5 0.0 - 1.0 0.0 0.0 0.0 0.0 0.0 1.0 -

Time : Treatment time - recovery time.

ctg : chromatid gaps (including chromosome gaps), ctb : chromatid breaks,
chromosome exchanges.

frg : fragmentation, csb ! chromosome breaks, cse :
% : Non-treatment control.

cte . chromatid exchanges,
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5. BEHEAVS DNA HEAE (umu-test)

HeR S8 (S typhimurium) © TA1535/pSK
1002 #%# v, DNA ~0o itk > THERIND
SOS BEFHO > bEAERC ST umu #R
TFoRALXBETIARTHS. £RBTIE, ATV
F—ADHH S mix LT (. 25mg/ml) ¢, L
e BB RE R L.

6. REERMREEAVCIROERERR

F ==X ~nRx - (CHL) 2 H
Wik B ERB TH, AFEA—1DHRN 1.0
mg/ml L EOBET, S9mix F&E T cBELio
7o (Table 1).

7. BEFEHREACAIRETRRATRAR

F v 4 ==X o~ ARz - (CHL)
W, 77 ) TERMEREREE LTERET -
A7 EF =iz 0.4mg/ml o P EEC, S9mix FE
TTHMBEERLR L.

8. <~y AETHAWLB/MLRER
FRECEEBZIHETHD MS/Ae =y ALV,
AFEF —ARDTIERR LT o . BEEAIC]
B 5 24 BERtS AR ER Y Lic. RE AR 1,000
mg/kg FCHEELLD, SEFORO BBHEDR
BhlRARx@Esbhithotc. Fi, 500mg/kg #
S o48REMBEOEETLBEZBRAB LR,

PlEDEREND, A7 €444 FRIBZERFEMEIIR
Ddhhichiotodt, FOT 7Y a v TChHHATEA—
NMERBEVWIEALERERHOD B Z EXREhT. &
hHooBUERBRIZ VTR in vitro BBRFARTHE LR
T3, SImix ZIHEMUICHARBELRTVDH
THEAHCMETS. S9mix itk 2RBEHELICX - T,
AFEA—=ANRED L S PR ELT 5020
TRATHS. L LMD, =vA% W35 in
vivo INGRBVBEHETH- Tz &b, BbiiEH
CEEEYRIETLOLRELZR V. IbK, 44
Rk 28BS, hoBERBERESELET
BANRZEELTETRETHS 5.

% - FEREL

1) HERF, WHEF AfE X rtFvary—
7 +—35 &, 10, 281 (1987)

2) N £ BREERERYELTIRNAHHEA
7Y —= v 7OEMBR, BEENATHRRESE
(), pp.773 (1977)

3) BB, BEEEBT, SR2EE, 8 % /&
R, 19, 486 (1979)

4) HERXS, HEOF  RMIE, 10T, 66(1979)

5) Sasaki, M., Sugimura, K., Yoshida, M. A., Abe,

S.: La Kromosome, 11, 574 (1980)

6) Medon, P.]., Pezzuto, J. M., Havance-Brown,
J.M., Nanayakkra, N.P.D., Soeiarto, D.D.,
Kamath, S. K., Kinghorn, A. D.: Fed. Proc., 41,
1568 (1982)

7) EPREE) : RAHRAORA{LB T 3%
Brse, WASCEERYMRRMEe GRBRMR

(1)), pp.4 (1983)

8) Kerr, W, E., Mello, M. L. S., Bonadio, E.: Rev.
Brasil. Genet., 1, 173 (1983)

9) Wingard, R. E., Brown, J. P., Enderline, F. E.,
Dale, J. A., Hale, R. L., Seits, C. T.: Experien-
tia, 36, 519 (1980)

10) Nakayama, K., Kasahara, D., Yamamoto, F.: J.
Food Hyg. Soc.Japan, 27, 1 (1986)

11) Pezzuto, J. M., Nanayakkra, N. P. D., Kinghorn,
A.D.: Proc. Am. Assoc. Cancer Res., 24, 83
(1983)

12) Pezzuto, J. M., Compadre, C, M., Swanson, S, M.,
Nanayakkra, N. P.D., Kinghorn, A. D.: Proc,
Natl. Acad. Sci. (U. S. A.), 82, 2478 (1985)

13) W TF, WIHET, JIBET, RE 7, fEx
frE, HRJefRE, VWA, BE X BREE
R, 8, 56 (1986)

14) Skopek, T.R., Liber, H. L., Krolewski, J. J., Thi-
lly, W.G.: Proc. Natl. Acad. Sci. (U. S. A.),
75, 410 (1978)

15) Skopek, T.R., Liber, H, L., Kaden, D. A., Thilly,
A.W.: Proc. Natl. Acad. Sci. (U. S. A.), 75,4465
(1978)

16) MFHTF, MHET, BREE, KR & 58
24 BURERERR, 9, 93 (1987)

HEIXXE LTSV FLY F-080%5
gomEhs Y FIL Y FREDHERE

HFEW RERL, BFo &
* MR ILERM GRS ARYS

(A#

HELIOCEDOERARHDO 7YV F1 Y+ V(G
BRHERE E LTERIATE D, iy
TEOAFHCHERABEENEL, ZLERAINT5.

HEXIVCREFTERIRIBEBT AV FAF
rViEREZL, ZOERREBEMFOGREEIH
Btz &nd, MBrk)sCBEYRNTIE L
PHERSIVGOERRET 2L EOTH DB
BETHHZ EAHEIRTWBY,

—Mc e e AOFEERAIBITHD, ThD
CEH IR BEHESE 4 TR T OEEER
EREATHEELOh S, —77, REEEA, BHER
KIVAEKCEEINBBa = VRSB AEE
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BB XVILEHOBLENSORNLREXRLZ &
PHEIR TV B,

hboz b, BAxORPLEETLIHE=+
AHDGOHLERIUL=F AhDEORITI VE
EYZB5z L3 ELBRBOT, HE=¥2HDG
LB 50 G & O M#fEH G OPREE DA LY HE
L, ZhBREFINDCGOB7TNIFAT v VIEERHE
~OREOBERRE LI

(EBHE)

1. HE=*ADIER

hEFICEFEZERL, 80C, 4BEMORIRKTS3
EoXMBE L, BEERLTHE=% 2K B L.
ZOHHE=F A2, 110.0£1.0mg/lg (HEh, 3.5
%EH) OGEEFHELTVk.

¥, GoBBSZRAeRENYRBRAGE 7V
E=y sl (FIXHME) 2ERLE. coGoMER
89.6%Cdh - .

2. BYER

FERBIYTIIEE 250 g Bk Wistar BT » +
R L. REZE4BEGAL, ERPKZE
Hizh L ek S L oo e

Hi=+R 1,3g/kg SXUVZhiREEINZHEY
B0 G 110,330 mg/kg #4% ~ &0 (p.o.) #4511,
1, 2, 4, 6, 8, 10, 126%f3s X OF 24 BERIS B %
= —FRREEL, ~2%Y v b Yo A 200 unit/kg B
IR S L, TERCEY =L 89 HBALS
h2 AL CeliawRim Ui, 8700 38008 %
(3000 rpm, 104yR§), M#%0.5ml #Ebrx /s —n
8ml iz BREAL, HOHHHE (3000rpm, 105
) 227 -AB¥ERLE. FBEOBRERCL HEE
AR = 5ml Bz 2@ERL, FADAE)
—-VE¥ALI. '

AR —=NVEIFETCEMEZREL, =i HPLC
OBEEEG 0.5ml NI BML, BIVET 74
N & — (millipore, HV, 0.45pum) CIRBL, B%
10 41 % HPLC wiA L.

3. Mm¥EhoGoOERSMHt

MFEFOGRUTO&GETER L.

# 5 &y Inertsil ODS, 5pm, 4.6x150 mm, 85
F; MeCN:H,0:AcOH =40:60:1, #i3k; 1.0
ml/min, ¥H5E; 245nm, 0.02 UFS

(HERRE)

1. mfFOGOER

MEEFDGiraTieo HPLC £ETLSHREL, #
B2 0.5 p1~30 pl/ml OB CHBE AR LE.

i, BMERC X b GOMEE HORLER X 99. 1

*+1.1% Chot:.

2. GHRIUHE=xAFHGOMFPOREE

G®D 110mg, 330 mg/kg HHE X b MFEHOGE
EHAERFMA ML 1.

GO 330mg/kg BEIT X ZBERMIMIRES, &
ARHD 6 RFHIBICREEAR L. TO®RI2MFH %
THRACKRA L, 24EERISIR I\ T BE L1285 RIME
LBERABEThH-. —J, bl GORE
EVPEENI GO 330meg/kg YT HHE=
F A 3g/kg BHX B O GEELE 2 iim
LGt SRR CREMEYR L. ZORHEHIZGD
B SIC X B X EWERERR L. TOHI2E
HZCHR4BP L, UBEHBRSVCTLRAREDOR
EEYR L.

DR » Fig. 1 i

(E%)

B, GOEEERIMB7TA VAT v VIEREZT
B GEERTIEERORF >V TR
ThhTkh, 1HEAREGENGELT 100mg )
L HEELT 2.5g Y EOBARENOBENBE
ThHBHELTWLBY,

SEOHE=FALIVPGCORERIL, TELTE
DOMAFREORSELSHALN LB HE=% R 3g/
kg BITZTRICEEIRAHYSE O G 330 mg/kg
g ARy o

15L
pg/ml

b, c
a
oo !
58 5 & i
g 8
11 1 1 Il 1 1 1
12 4 6 8 10 12 24hr

Fig.1. Changes in serum glycyrrhizin concentra-
tion after oral administration of glycyrrhi-
zin and Licorice extraction in rats

O: Glyeyrrhizin (p.o.) 110 mg/kg (N=3—4)

u: (p.o.) 330 mg/kg (N=3—-4)

@®: Licorice Ext.(p.o.) 3g/kg (N=3-4)

* p<0.1
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ZhboERELXRLZO AR ToEEHETS
ZEREBETHBY, 7o bAVTOHE=FADH
BWLGOEEERE L ORINERCS W TRARE
LTHE=%2CiL 6g/keg, G Cix 600 mg/kg D
aRLE0BEND D, chbORRIWTHEER,
FEBHNELIBFCREDLRT WA WD, ¥, GO
FEofsicy B LDs fliik~ v AEWT 3g/keg L
EThar.

SEER LA, HE=FAFOGH X TR
BEHOGOMBEFCORMHELRH T &Y
HE LR THHZ 0L EOERALLARIR
WeE2 bR,

HE=FABIVGCORERFESK I HifHOGIX
AL, HEFHEOHIPREVRIHEE CREME
wRL, F0EBABE L. ZhbD2URHED
BEM, BIEFRBETh- . ¥i, OfHDGD
BN+ AR50 NGoRMEEX D L
EvwEEErRLE. COoFRRELT, HE=F2FK
SEhBGLHAORS (B AGORIRD S\ ixbkE
BRCHEEYEX L EVELDRS.

DEDz End, GOMARERBTALFAT Y
EORFLEHRLTWSE, ZoARBLT, HE=
FADIRINGHEMBFET b LORAIP I &N
Ezbhb.

2 # #H X

1) K.Terasawa et al.: J.Pharmacobio-Dyn., 9,
95 (1986)

2) N.Yata ez al.: J. Pharamacobio-Dyn., 8, 1041
(1985)

3) @\H HH 3Kk, 106, 671 (1986)

4) EAEEA, EREH1585 (1978)

5) Hs 1EH : ¥k, 106, 671 (1986)

6) Y. Sakiya et al.: Chem. Pharm. Bull., 27, 1125
(1979

7) EAREGRES : BREREY, 2, 34 (198D

FHHEHED in vitro HBRZCHAYT WA
E b % W

(BED

BEEHEORE L, RAbRER Ames Test &
fRESh3k5k, BHMRCHEEYH VL in
vitro R Y EFERHRARSWTRESHh, B
SHE Bl L& KRS R ST 5. BEABHRYHE
DOHRFER2OVTIL, HENRELEE LEREETD
B, BHRBEIbLAIRBRTNRRE, Ficil

VAL TCORBRAOBYLIIEETHS EFHINTE
7.
LaL, BE, MiazAVCclErgEaBtyEo
in vitro WERLEN, T AV ARa—w , e L
TRH 2R, BB bLIREREOMANFERD
by, LHRECEVWTHERIPEZZIR TN &N
LEARERT o

%, BEORBED T, BHEBEWHETHD
ethylenethiourea (ETU) %5 1{k&HE LT, B
FTORBEBME RV AALTED L S FTL
5 50Ok &RE X UIRARERER YAV THE L.

K¥R, =y ACEHEARORE R0 thiaben-
dazole (TBZ) wBILC, REeFofiifas & U RBHEERE
LA in vitro TO R RRER RHFL,
HEOHBUEYEEXRB L.

LT, "V ARSNBERFRT I~ M2t d VY
%% Chaetochromin o\ C, TORFHIERD -
AR A FRIT A7) k= AT @ midbrain cell di-
fferentiation assay R&HILL, TORTHEELRA
BL.

ok, AREINY CH 5 3-tert-butyl-4-hydro-
xyanisole (BHA) #2407, BHA X
UCE2oRBPYIZoOWT, BXLICHETRBRET-7
SR, GRBBEERLIC in vitro BB CX D, &
LM BIT A ENeFE L5 EABL .

HRFHE, SR B8

1) 4R EEEREERACL 5 ETU oL
teagdiiladd

LMOEFYT »H 5 Whole embryo culture &,
EHIELD culture system # VT, #AHHEEML
athd ETU oS EERY L.

AR R T, 11ARFEE D limb bud cell
33 X O° midbrain cell culture kW, HBEH T3
chondrocyte foci 3 X UF neuronal cell foci @ # 2%
ETU oyt (30~300 pg/ml) iU THA L,
midbrain cell »FA% limb bud cell X hEE IR
Thot.

£FRERETI, 11BRFY ETU Rl c, 48
BRRsEE L, WRIEE HE L. ETU 30 pg/ml ¢
TTRERE L CROREIEHECRDLLH, K
G DR 2 BB, ETU 150 3 X vt 300 pg/ml
Tk, ThOOREYETORFTED, ARENHKR
EhDIREEHERLE.

Lk, cell differentiation assay iz ¥ \» T, limb
bud X b ¢ midbrain o2 ETU =X b MLEE

% 5 1} 23 ¢, whole embryo culture {2\ v T 3
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limb X b § head © 4 ETU X b Malformation
BPRELPTholcZ X b, KR Z & D response
3, FEERCIOHEBLE. ETU e akiyy

ELESE, BEFCORBEBME ISR RTO
SLAERISE L LTRETED T ENHLNER»
.

2) TBZ %X UBIENRBBO KAV D in vitro
REB R X U D AT BB

<Y AREBERAYRFORER RS . TBZ 28
LT, in vitro TOREGH{HARLELENHBRLY
AT RBEBE oW TERR L.

KRG TH5 TBZ CoFMFRER, +V —
TICRE LR S LA, MEMESEFOREY
B, 777 T ABERICHEE LREIIZED b o
fo.

TREHFIco UC-TBZ OhNENEY LR,
T M AP IR B g X O i — PR ot £ T TR BT
Total radioactivity CHErT 5 L, * ) — FHOHA
B, 77 TABKI Y SBNHHE - E A
Ll 7, IAiREE & BB & oMo
BRALROLER, 7757 L LAHROBARI, M
BURLoEREHT, BBEPOVALERLAS,
4V~ ZHogaeE, B v rcBlERR, B
HHZ—RE D VR R T A A MRS bl

TBZ ZiFE~vAEnHEL, R@MHELT
5-hydroxy TBZ 35 X 08 o sulfate & glucuronide
HREGYRBE VHBAELY. ¥, FLWRBY
& LT N-methyl TBZ #Zwic.

TBZ B X 0 F 0 R84 o\ T, Teratogenic
potentials @ limb bud cell ® chondrocyte ~o
differentiation assay system % f\~CT# 5 L .
TBZ %5 X 0¢ 5-hydroxy TBZ »u3mhofR#W L b,
{EREET limb bud cell o b EHEMHE THZ L
PBLA. L #d o T, TBZ X ¢° 5-hydroxy
TBZ MU AHERYE THB &N Wbhtio
7o,
EHIe, BFORZFEY, 1EK10, 11, 12HBORE
DRI L, TBZ 35X U° 5-hydroxy TBZ % &isks
HWMTHERBELLER EFOBERCEWTLE
B X OB HLOE LD, BHEDHREOMEI,
RERMC L VEECREY in vivo TORFLX
{#EBL.

¥7z, TBZ i X 2 EHHIERNFRO 2 =X A1
DWTRE LR, in vivo TRELICHFRFO
ATP RZ LEWREFEIREML, &b, in
vitro ¢ TBZ L¥FLIEIFMCco ATP Rz &

ERA s REY 7. proteoglycan B & AR CHBILIZZ
Exh, TBZ o ATP AR (BFEEEROEHE)
13 proteoglycan OPEPIALLERL, KRELHAOE
ARIAENET, MEREERFLRELLZ L2
bLihvkicote TBZ X 5BEAHMFRERE TS
fi2 (mouse, positive; rat,negative) I, IR
©o TBZ X 5B HRELERILERECEERH
BAL .

TBZ =k 28FHEERMEEM I, TBZ ofbs
BiEE, FoWMEREELTWS0orEH LM T
% t=iz Benzimidazoles, Benzothiazoles ¥ X Uf,
Benzoxazoles @ 4 K EE % T limb bud cell
differentiation assay #fF-7:. FOfEH, Benzimi-
dazoles HPASHERA L, TOBBREHR LY,
imidazole #to> NH proton 2EHRBHETHD,
X bz, %0 acidity L FAEMEI TS 2 LAUR
mIhi.

3) v ATOMEISLEERORR L Chaetoch-
romin ¥i§xfkD in vitro A5

IEIRI0H O~ v AR F % A\ C midbrain XU
limb bud O ML, SLBHERLHEILL.
FLLAMEIhic~4 2 b ¥ v Ch% Chaetochro-
min FEE oW TREL 7o R, Chaetochromin
A B0 D MIREEAEG ESBEME THH T Lnt
HRIhi.

4) RLFfoI»o BHA kX UBIA R A O
BB T3 in vitro B

BHA o HMz BT 2R ety BET 50K,
BHA % X U BIHARB ioo\ T in vitro T cell
differentiation assay ¥ & AU OBERLAR
Tt

BHA iz t_TREMY (B2 714, KBk X
V% 2 v4&) © F »3%, neuronal cell foci % chond-
rocyte foci DK% X VEBECHRETHZ &2
L. BHoRBDIE X 550%HEBRE (ICs) i3,
BHA o ICso @ 1/5~1/30 BfiRKiIc B o 7-. BHA %
J v bz 1000 mg/kg 5 LEERHRRTIL, X
R L ORIT foci DAERKERYEDT, I,
L2959 Td, BHA XU/ v, ~A Frx/
VIRHEMIE, WEHEE LT, BfFs X USRI
Thichotz L X, COBELHTE, BEFE
HEhRH ez AL

B, #HARESEOEMRRELE LTSNS
KHEOFR (5 v Fo~ v AJ{F D midbrain cell 726
U limb bud cell ofifa{b, & LCHBEER
4§58 L |7 whole embryo culture 7z 6% limb
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bud organ culture) o &, BRHNY, B <
12y vEotiHrAVT, RELL. BEY
BUFERVWEORY, ABRECKTHHEEQRA, ¥
G, EARERBEF ORIIE hieR B
5D LELLRS.

REe, BRENRR L B in vitro TORE
HUHERABRSBER S, BREOEWLEHHLELL
TEMFEBR LTS Z ENTEBRRRLbODH 5.

BHEE ORI hoT, BYROERIL~D
SHOBHELT, BB Lyl
SR EABKD in vitro RBLEOERNEE
hTxh, Bafpdhchs.

¥ K B X
1) Tsuchiya, T. and Tanaka, A.: Arch Tozxicol,

57, 243 (1985)

2) Tsuchiya, T, and Tanaka, A.: Toxicol. Lett.
30, 19 (1986)

3) Tsuchiya, T., Tanaka, A., Fukuoka, M. Sato,
M. and Yamaha, T.: Chem. Pharm. Bull. 35,
2985 (1987)

4) Tsuchiya, T., Hisano, T, Tanaka, T. and Taka-
hashi, A.: Toxicol. Lett. 38, 97 (1987)

5) Tsuchiya, T., Takahashi, A., Asada, S., Ta-
kakubo, F. and Eto, K.: Teratology, 36, 444
(1987)

6) Tsuchiya, T., Sekita, S., Koyama, K. Natori, S,
and Takahashi, A.: Cong. Anom. 27,245(1987)

7) Tsuchiya, T., Ishida, A., Miyata, N., Takahashi,
A.and Kamiya, S.: Toxic. in vitro in press.

8) Tsuchiya, T., Matuoka, A., Sekita,S. Hisano,
T., Takahashi, A. and Ishidate, M. Jr.: Jeratog.
Carcinog. Mutag. in press.
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T oA o

A

BIETFHRRL FOFEMC X WV EEIh LRI TFERMLO
s B AL o BERTZE

(FRANSTHE~BIE : H—WK)
(FRANGOE~624- : BE KD

HEA B & 2

R4 ATy s n o —EEEKTOE LRI L D H
VRSFV, BEEOEERVARCEEZIRD LS
ieh, REYHEoSs vAY vReEERLE VR
Ex U2 oFRCEREEYEL T CRERY
EHEAIShTWSZ LixAmoRETH 5.

4B DNA # W RORAERMNAEE 2
b, BHEOT7 I VBERYEERT S5 LK, 2F
VLD RESWIRABOREARE TS &
FHHEHRTERLO>RD, ThboEfirHitfo
BMEFILHREIFESL SRS

ZDX 5l FT o s v o -HiflivFIB LTS
ShEERRRI—REE, EHERRBEOMERLY
ZOEGFRIETHZ EXMATH DN, TOEER
DLW OETOEETHE VERIhih oS
F7BHOFLWHIENHBELCE . 17 7EER
MIRERERT ety vy 798, M EoBEE
& THRRRYCHIYELERCEE IR DD
Thdrb, BEVHKOREHRHBEORA, 7V
v oRM, BETL o TRERT BRI X
=T, HEARCRETSBRhOMSF vav—vin
ERHRHR Tz LAMALEDHELDHMY
Lhisi,

ZOXHSRIFFEL LW EFRAZRTRERDO D ST
HMitErRBRTAC L, A4 7 7BEOBEARERS
DREWERETHIDT, BHTHELMETHY,
BRIFRO T —= LT, MRIEFAEXSOHEN
X b EEIRLIESITERMORERBEEORRBH
Rl 2EHVDFHBEIZZIRDS.

BEOWk s n<=1 757 4 — (HPLC) kst 5
H 5 ATRAOE L VHERIL D, WU BEREREE
BRTAE, et &7 204 vAY voflcibh?
o, —HO7 I/ BRECERDII/Ir=ISTA

LCHBECHBIINRER s LihL, TOBSH
REEROTENDBE RS, FLBIKBE LR
FRRCFARIMETHD T b h ki,

FREAOEHKBEDOZRIYE, TO4LEEE, HE
th, GRBBICARLBEYRIETLEELZONRDN,
7 7 n—F APV ISTECRRIhSRE
FHFEL, BEAROBKRBELRINTL2H50LFR
Thhb.

—%, XBEEYFRALTEEIASEHRF 0K
»rORBEYERRELEELMEO—2>THS. B
ERBHEYBEORRE L LT, HEAERF v +¥
I& % in vivo assay AR T HTV32, X hil
fHic in vitro assay &£ LT, £& LT YHELSEH
(LPS) L=V FixvvRARBEBEELTY
ANARBENTEHIR TV,

ok 5 iefiSic BT LT, BBy
Mme Tk iy, BREBET IR TERMLHAT
HETHHARDSEENLT —~LE 2L S,

Amre b4>20, £ FERERILESR
COSRERCHEBRRBRCMTINR

4 ¥ 1b F B

(BrsE BAY)
BEFHEHRXSOFHFEMC LI VEEIhIH YT
FFRx vAVEOKETRERIL, Sh, ABMNK
BEFLEREL, EUXFREOBEERLELSH,
DHCEREEOHEEBCRYBTIERLE ST, &
- fifankrn ) TEEIhSLDTHD, 25
ZEThDH FONETRIRA—BNHELEETE
LTh, BEFOF¥L votth, <2 x—-0BgEE,
BEOTIRZILDELT, ZTLDTERTHY, ¥
feAEEYAVA WIS FEEEIRD TS, 20
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X R VWHEHETH LW AERROMER
BEEAH 5 LTHRE, R4 v EBOER, HLW
Bl FoRB L, ThEr0bIMBEEYSLELDT
LTHB. Thbd, ERkoRREROLOHLT
BERTWRHBREML T, BRrUTOHEARELT
FrrchBELOBRNBLETH B,

1) BHEHOR—M, H—t GIE wBT5R

Bk X ML BB ORME

2) HEYETHEUEREENER - RESh T

5T LD

3) HEYWHBETY GIERY, —kiElYy

B) BEAOTEERTE T 585

4) TEEMER, B, St - BETESHROTH

YRA DTN BY T S RE

SEbhbhiL, #fizerIvAY Y, e RE
crEVIRERAIRED, EREZED 1)~3) DAR
BI# L CRERFELER LEbh 3RBEOEEYE
BELTHERT -

(BrefsR]
1. BREHOR—E, H—t (B oRECH
HiRBEro2WT

BB DR —HE e —t (M) ORI, BEM
BN DNAMLGLEWE vA2BEAELLFRERT
Wh, REBOMEATOEYHRLHEE - HES
Eeogiidziswd, E%F 2 v 7 THETHET
H5. Flh, BliEey MEORBEIURRBRGETY
DEORBER LD, £2C, T5 LIBRERLE
BRALERI AR BT A RET 21T » 1o#sF:, HPLC
BERBRSRBEIMIET, LrEDTHATHSE
EMA LRI, Hie HPLC 3378 & il
HEBECEY, BIRTFPHPFOT7T I VBB
HEOBNTLHRITHZ ENTE, 73 BRIk
T AERP, KT I JBOBVWYHTLHSTEYHE
COEE - FTT B BRI . ERBERNKEEL,
K rvArBerhthyTh BH, FBARED
BHEOBCILEIITHREREPREL, 5 LABK
TOR—HLH—HOMBRHELYTHDH T ELHBL
oo ek, ThBLBEAYNFRE T 2A—EOERT
BEMEEYROFEYLEET S —F, ~4+
7 v 4 X DR AR HERORESD
bR~ MERBET>HENLHRIALhS. i,
BREGOFRAC X 2RELENHELEDTH DL,
HrBERBE L AASHET X VEREEYED D
T ENTES.

2. BREY OIS OFERICE AR

B 2 VA7 BIATHRETED TH DD,

HEYIERDOILVCELWT § VBEFIYELTY
BEShRENTAZEIED THEETHS. £0
Hiwx, BR7 3 2B, <7+ P2, Ki7
I BB ERBANTHASbESE ENHFR
Thote. hTdh, BHYLERYE L L HY TRk
TMARREL, LT+ FOBEH A2 - v
HPLC se<t /5 & LCcHiR 4¥WThidBRD
D7 3 BEFNOEL IEWERNLIET S & & HFHE
ThHh, V—F VRITRBEER A7 ¢ /BT
Wb LAWLh Lok, ZONHETIR,
Z2URIBEDSALT 4 VEEBDELEVEZRTS
ZEMTES.

3. EHRREEIEE - RREIhTWSC Edy

T AR DOWT

BRHGHRD 2 v s BREEBIERTHR - &
BLTWAHE EXHRRIETE S KL, in vive
BIW in vitro DAL AT v L THDB. KL,
AALEVRE o TR TREL A4 A7 v e/ ED
RS T LIRS TRV —F, KANE»RS
BRCHELBEAXHRRFELRVWET s LT
fehotct, 2 vAsBoBRBEEOKRE BT
Hiux HPLC Bz X b B CE 2EEHNRE 3 A
7e.

4. BHYYABETMY (BUERY, —kivBLiYy

B) BARRBRROWT

1 2ABC BRIk B X0 HPLC gpifEc
FRALRRETHHZENE Ot o . &4
HPLC B #9775 F b0ty &l
TALEREDDTERNTH - BRXED: L AEL
FRHH EHALSbERE, BRI ERHER
iR BT 5 LA TE B,

T RERE

1) M.Ohta et al.: “Analysis of Insulins by High-
performance Liguid Chromatography II. Sepa-
ration of Various Species of Insulins”, Chem,
Pharm. Bull., 31, 3566 (1983)

2) T.Oshizawa et al.: “Partial Purification and
Biological Activity of the Product of Chemi-
cally Synthesized Human Growth Hormone
Gene Expression in Escherichia coli”, Chem.
Pharm. Bull., 33, 3561 (1985)

3) S.Niimi et al.: “Purification and Characteri-
zation of the Product of Chemically Synthe-
sized Human Growth Hormone Gene Expres-
sion in Escherichia Coli”, Chem. Pharm. Bull.,
35, 4221 (1987)

4) T.Hayakawa et al.: “Analytical Procedures
for Peptides and Proteins Produced by Recom-
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binant DNA Technology”, Japan-United Sta-
tes Congress of Pharmaceutical Sciences ’87,
Symposia Abstracts p. 244 (1987)

TDOMAR IR R :

s KEERTM, “BERGE 7~ 797 4 -1
B4 vy vOLl (I) BAxnf vya) v
DIHE”, BHAIWLESE I ELHEERE,
p-551 (RBFIST4E)

s KHEETFE, “REBGE 7~ /774 - R X
BAVvY2 YO (V) —FxDf4 vva)
VDT 4 VH =TI VITFI A", HAEE
FEEIMELHHERE, p.564 (FEMS9E)

- XmEML, BERE s e I BRI B4
ERBLURRe VERAVEVOH B, BA
EELEIAELHEMBEESE, b 564(FFFIS94E)
KERETFM, SRk s~ 7574 - X
AV vl (V) ebfeval) v
ZTOEBWBE L ONEE", AAEFELSHIGESE
HESH, p.564 (BRIGE)

R OEM, LFEARe rREFRLE VREFD

REEABO TAEBE & F0 £YEN", AEEK
HoEI0ESHIRETE, po259 (IBFI604E)

c FIRMEM, bEERe t REFRLVE VBETFD

RBEx vArB oKL BATLENKREY, &
58E H A4 ke ks, 4k, 57, 854 (1985)
« FRMEMD, LFEERe PREHRLE VBETD
REBAHRORBRIENRCEY ZHTEROR
77, 5o AFELES S, Ak, 58, 841
(1986)

Sl AEERV IRERBREOR
B gt B AL 5

AWRO BENIBIETFHRALED AL AEfICL -
THEIhIERRORBEYHERT S, ThiT
DRERECOWTITLATELRRETHL, <44
B CEEIRIERRCEFOSERRLEE LT,
Wie b ORBIELZONWTHET 2 EIRD 5.

EBELRORBBE2HRT B, BEEREFOLD
DALEE B B\ 3B LA E s & OFE» b DOFIE
L, BETRCBVTREL T 3Ry 0 F E,
BERIVEOE»OORIED, ZFHibDRIEID
EHThb il, BERELTEEDLOTHRIT,
EMERIRSEHE VS MBELERCARILERD
5.

R VEQEYNE & vy R BETEE L ERN,
BRrkBEL Y oMEDRY - THETHBAOMNE
HRDOWTIE, WALWAREBRENLIhTH5. Th
LOMBAD 12 LT, E4RBEROEENSITL
hs.

Btk TR AL VOESRIE, TR A
(Fvemmrevhdnizeirev) oB L
BEhikob, Fei7—¥rri@NYrTewy v
7B BV N LR ZTTERT 5. BiET
ML > T % v 7 2 EDENTELES
BaEwx, A TTbhsc ok ) eEAER
R LR, L v BETHYTHRE
FrF/5AI FcflaRz bick »CTHEET B &
zinb.

YRy OBREBHEOBEC, ERERT R
YVIRE S THEIPRBARY X7 F FEOH BT
FHRIOBERDIBETIE, LExBREzVA7D
—RBBEIFELCTH, BYREBHRORAEOLD L,
BAEYHRD SO & TIIERBECEDISEVIET
T DATEEMEY B B.

R VR ORKBEOHEEIEL, TDOX VI DOFD
EFEERDELY, HEK, AERFEGDIVIE

EERY, BAORPBELE2530LELLRD.

R VA7 ORWEE L, R, DELEHFECX
S TRFERTETVWEBEDR, RAZE, 7u—F il
AV REENTERI Y - THEITT 5 ko
WC, BETHARZBic: > THEEShS e t RE
FrevERVCTHRE L. 4, LPS kXoRH
Bogthr e, 2 v —F A Hfifke A0S
PR OWTLBFE LT 5.

- RBRAEZE

b PR A2 v (hGH) 3 X USEE TR L BH
RXoTHhEL e tREHALE Y (-hGH) LR
BRI S 52 FIT .

i -hGH =/ 7 v -3 L3tk TR 50 pg/~= v
AD r-hGH 27 r 4 v ELET P AV EED
Balb/c v AR 3BEMBECE T 3EES Lo
b, KB 50pug/~v A r-hGH #EBALEKE
& REHRIEM Ui, MMl L, P3/NSl/1-
Agd-1(NSI) & Galfre LOHFEY L > THY =5
vy 7Y a— B CHaEAs Uk,

#i r-hGH HifhEA MR EEC LR s Trr —
=v 7Lk, HiftEoRE: ELISA gk XU RIA
B L7t s T o 7= RIA gz 18-
r-hGH 37w 35 3 v T (BIthGH) ¥ 41z £ 1
P vy i = (SI-BH-r-hGH) ok bR L.

REHER

r-hGH % #iJf & LCHRE L7 Balb/c = v AR
fifa e NSI RBoOBARL > THBhie~ 17 F
—RRLIHER, 60kkobi r-hGH HithA ks
Bohic. Thbod b, ELISA LU RIA
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Table 1, Characteristics of 16 representative monoclonal antibodies?

RIA (*%]-r-hGH)

RIA(#I-BH-r-hGH)

. ELISA
Antibody? (titer) titer  Ka(M-Y) titer  Ka(M-Y) Tsotype
x10° x10°

HGH 1.1.3 3,200 1,600 0.031 1,600  N.D.’ e
1.6.5 46,000 530,000 12 390, 000 10.5 Toar K
1.8.1 1,600 13,000 0.18 8, 400 0.12 T2, K
1.9.3 6,100 4,000 0.078 3,800  N.D. e
1.1.1 32,000 54,000 0.21 25,000  N.D. T2, K
1.15.3 16,000 150  N.D. 53  N.D. o
1.17.2 16,000 40,000 0.21 300, 000 0.89 71,6
1.3L.3 3,600 52  N.D. 16 N.D. e
1.32.4 34,000 31,000 0.69 12,000 0.15 T2 E
1.35.2 7,500 220,000 3.0 260, 000 4.2 e
1.37.3 42,000 12,000 0.14 6,600 N.D. T2ar &
1.41.1 11,000 37  N.D. 11 N.D. T2, 6
1.46.1 32,000 17,000 1.1 6,400  N.D. o
2.4.2 770 16,000 0.13 15, 000 0.18 o
2.6.1 44,000 360,000 6.7 160, 000 2.7 e
2.15.4 1,000 5, 600 0.10 6,800 0.13 1,2

¢ A mixture of serum and ascitic fluid.
b Not determined.

ECH WHAELRT 16 B BRLARRERL
fe.

Table l kZh HD~4 7Y F—<DEEET HHE
OEBLXRT. TTCoH#ix 1sG 752 THD,
TAVEA T HEIL 11,720 TR 7 FD, L
422154 NI THHEMIET £ giTh ot
ELISA #:& RIA ¥z RIA OB ARENI0fE
BEBVWDT, RIA BRI THELIE 242 -0
FHt ELISA $iie X 5 hiclbs, —BrE{ik-T
Wh. L, 248 — k7 e—vERT v 24 KR
roTREBL, AL RIA b rse5 3 vTHT
BE# U BI-r-hGH &8+ v vz -3 TEBRL
7z 15[-BH-r-hGH ¥ IV BATCREL B4 H
. BHECY-TE4 2R EER, 775
SVTERE VA I/FOF oY vERRBeRAF O VR
125] SRR BORML, ALY vE—ERRT
3 HERFALCERETH Y, SRAORREIR
1235] EEs sty ABLE LT\ B0 E 5 R X - THME
NEL ST BINLTHESD.

chbletEfoifso -hGH & hGH i+ 585
Fobe 2 B LckE et Table 2 ©5%. RIA#:
> TS0%MERRTZ VA BETHETOINE DI
BWT, £2ToRBIITEEARROXRRE hGH £3E
ETEREHRTHES LR -hGH ¥RE1T5 2 &k

e ote. t-hGH i3 hGH ONXERiz 4 54 = Vi
EXEPTHELTWBD, R2OWERBRELEDH
¥y, SoBHH r~-hGH OHFERLZRL TS &
SHRIBOLR TN,

Table 2. Inhibition by hGH or r-hGH

Antibody (Dilution)
r-hGH hGH

HGH 1.1.3 (1/1, 600) 760 660
1.6.5 (1/510, 000) 6.1 6.5
1.8.1 (1/6,700) 290 380
1.9.3 (1/2, 400) 1,100 1,200
1.11.1  (1/18,000) 330 330
1.17.2  (1/160, 000) 120 120
1.32.4  (1/9,600) 240 270
1.35.2  (1/91,000) 42 50
1.37.2  (1/5,000) 870 1,000
1.46.1  (1/4,600) 190 250
2.4.2 (1/11, 000) 380 440
2.6.1 (1/220, 000) 13 19
2.15.4  (1/3,900) 660 570

e 125]r-hGH was used as the labelled antigen
except that !%[-BH-r-hGH was used for
HGH 1.17.2
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BEIELTWEWS, hGH & r-hGH opiE—
REMEYAHETHELLY, IR0ROWE10
ish ot

% R

BIETFHRBEXEHCL > THB L2 V27 DR
Bolre/ 7 e —r ik AVWCERRT 55
ZoOWTHHR L. X vtz aifhciikiE
B EDI—RIEE2RBRTHLO0FETS. R
RECBAETFHRLBNCEEIR T VRE+ L E
v E UTRWE.

BAPRB L6 0 -hGH =/ s v -1
Hith# B\ hGH X r-hGH i3 % Sfot & bt L
it SEIDRERY DI, WO TRERFNTE
BRLRLh- T

BolE, ®7 7 r—radith v, RARLRE
FHBZEHCHEE L e PREAAE VY LS V2
-7 =8 VT OREEHREIRESh T 5.
CHOEDOWMEZELABNE Y, KR LBETHER
X BMCEELLE VA2, RELEHZEND
BT EIRBEEIRDD, BRETTDizIbRit
HoORMEBRHNBRETHS 5. Lirl, thbo
Ry, RETFERB2ENCIEEIRD 2 V2705
BRBO—2: LT, 7 7u—+adithvHV 55
BALFNRBRERELON B EERTLOTHB.

®7 7 e—F ARV ARERRE L LTRE
YEORBLENTEELEIE L bR D. REHEOK
12 LPS 0 ) €y FASAWEROFSTHHT &
BRLALRTWS, RAzV ¥y FARRT S22
7 v —F AHEOBELRALTWS, BEE Tt
DEHROTGLHBGERELETEA T Y F— <45
BhTwizv. ZoORRRELTRRAELETH TS
3.

X iR

1) G.Galfre, S.C.Howe, C.Milstein, G. W.But-
cher and J. C. Howard: Nature, 266, 550(1977)

2) J-1. Sawada, N.Wada, M. Irie, T. Tokunaga-
Doi, E. Ohtsuka, M. lkehara and T. Terao:
Mol. Immunol, 23, 625 (1986)

3) R. Aston, L.Cooper, A.Holder, J.Ivanyi and
M. Preece: Mol. Immunol, 22, 271 (1985)

4) J.Le, B.Y.Rubin, H. C. Kelker, C. Feit, C. Na-
glir and J. Vilcék: J. Immunol, 132,1300(1984)

RuMEYRRRE
g B K

(B8]

AT EREBE»ftoMan DNAHALT
HRREDEELETERY RIS F, flaids vA
Y vRRE R VY RBRARET 5 EN B
REBNLERBBRA-TV5. COBRGETFERER
2 BEMCARESOREYIFAIhTHWS. Th
LoEWEINL, KBEHESOREYHETHIHLD
CHNET DR RS+ Fe&kETL /- vOoRE
BEREHECOM, BET88 T BB 7F F4o
EYFEBHEPL= Y F 3 ¥ VEOREOTIER ¥ E
"ol Lo T, BETHAARLOFEMIT
X D EEIRAEHUFCE L TRz DD T
BT ILEND B.

FTTARRTIAEHHA D 5> LRACEADR IhI
A VYRY vRFEREYThBFOETHERBERAOE
ERivie= v P2y voRBMERBREOR LY
AL ARBRBRNT B v A vOTHIFRARREL,
SHMRINRTL D ENTFHRINSE S OEYITH
LEhZhB@eRBRELE 25 L CoERN R
ET ik, XOREYHAFIEETSWELED
FETRRVCHEGREEYEOEA Y ER ST,
FeRRETIVHROBERXRE T IAREOHRBT
DWTHREfT o 1.

(RBRFER XU

1. U FREMERBEOM v2 ) vEFIREAL
5 HRBRBEORER.

v ¥R ARBRELYAVCTEE Y F b2y
vELTORERXTFELT S E. Coli UKT-B (Lot
01) DEMIRIESI X ZRHCITHA VA Y vOUE
PRELE Fig ). 1 VAV vBEBREY e MEK
AEB Iy FhpEEEVIcf Y2 ) vERRKRO
BREM»DL luke RBELL.

thE| 2.5~3kg o ABHAREREY VYRS X
7 PO 10 ml/kg 8L U=V Fi+vv5%
7 FUBEE Sng/kg/10ml e b v 2 ) ¥
(7 2858lchte s VAV vESE: /R 727b5¢
FMC) o=V V3 VRIES %7 ¥ OBEER Lu/
kg/10 ml &S LI ink, BREcAVWES VoK
34 vAY vEBER L 2aMOEMEY 2 » 2 #BIE
T ARV,

4 VARY VRETIIRS 1REBL YRGB o
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1.0
-
. L4
X b
ya Xeal
4 .. %
Il N,
< 0.5 2 e
~ Iy ..
/ LO=-m0. N

= N Lo _.0=an0"” °
E’_ (o =0, One g =®
£, /\A/A/A/A—A—A
S T 1 3hr
>
=4
< .
[} o— Insulin

»—x Endotoxin
—0.5 e—e Insulin+ Endotoxin

& Glucose+Glucose i.v. infusion

o--o Insulin+Glucose i.v. infusion

x--x Endotexin+ Glucose i.v. infusion

o--e¢ Insulin+ Endotoxin+Glucose i.v. infusion

Fig.1. Effect of insulin on pyretic response of
endotoxin

ETHEDLA, HHEBREROE T 2R L.
Sng/kg 0=V F + &+ v BET S L 2BNSRE
XoGBRER (Y 0.8C) @ DHIELDOED BN
R L. =V b2y vy e L VAY vBRIEXR
SGBEEEREALTIZ=V F I+ VB E3ISHE UR
Bl X UERBRLRN, FOROETEEIHLH
ThHY, 1 vRY) VOEBEYRBRL . 5%7F
o A% 0.5 ml/min O E €7 4 & TS-A450C
BBy v RBWT=Y Py L YR Y VBE
HHEX D SEEATIESEERAZ2-VZ=V T}
FO VB BE IV N bRV YT Ky AR
2= VIEMf s, LT, 4 vRY) vEFHoY
S FRAMWERRLT S BRI v A Y vEFE Y
FRREBELE, 7Rt o
BEYICHD BB,

2. =V FrFvrvRE (VA AR R ~of v
Y vORE

lu/ml o4 v2Y) v¥EEA L 0.2~2.5ng/ml
BED=vFiFvveBula=vitsy VR
t: (AR#LHEY:, Pyrodick) ~oB®LHIF L. 1

VAY YRERVYYFRRICBVWERE SR L L.

ARFEHETH S Pyrodick XRWIHAE, =vFir
Fv VBE 0.2~1,0ng/ml ¥ CHBEIELh .
0.2~1.0u/ml © 1 Y2 ¥ V2 EHEEKRRIE I
HLEALOEELRIY. i lu/ml @BEOS v
2V vei=v Pty voRRE—RGHEed Lk
AHLOEEBLIRE ol

3. RERERBWHEEWHESREORR
REMHERRBLTI TR TEIEE LTRENEY

BAHEPRCERT 2858 L 480, BRS0
AR ER LCEE SN -NRERBME LA LT
BRIZEATHBEOB YD 5. T THRER
BB & LT Micobacteria 0 #IRIEE DKL
B4 T3 % Muramyl dipeptide (& 1% Adjuvant) »
Wy bR Lt BIMER D B B KBS
31 10% v ¥ serum~Hanks balanced salt solu-
tion thCHEFE LIctk, BWLL, TO WY vv+¥icth
ELUTECERBE R L.

() DEAENME X DS LA miR 2.5x107
cells/ml 2 10 & U { 1% 25 pg/ml %4 ¢ Muramyl
dipeptide (MDP) %%, 37° C18BRIIEHE Lo,
B LI kR vy F4ich 1ml HELTHEROE
k@& L.

BIMIRDOADOME# EHETORAERNERL, 3
BRI 0.2° o EAXED L. MDP %}
T 10 pg C2REEEN D, 25 pg Cid 1 BERI20 86
hofEO ERSGAED, BREEGICEHL, 3BH
#ed ERoEmED bhichoe. MDP 2% m
LAcHMmERAER LA #EO L ¢ MDP 2hieH
IMERBUREE E oficiziES L, MDP kX 28
HRBHHEEFRRIZED bhiho 1.

(2) v+ F it Bayol F 100 ml % BiFENES L
T, ToREMIE, EREUL Fo Bk BUBI#IRD2, 85 x 106cells/
ml & 575% 10 pg/ml oE& ¢ MDP %z, 37°
TISEERISE R Lk, BERL LB v yrFHD
1ml gHELCHBOELRE L (Fig 2).

RO HOEFE L TIIY 50 DIy 0.2° 0—8
HokB ERNZES R, MDP 5pg Bl G2l
BEo ERiED oI, 10 pg TH 1 R LR 4
iERo ERAXRED bR, —F, #Bic 5pg/ml
HY4o MDP %z, BELABECIRGFHISS
EOOEBRO AN ERB E T h, 1 BHERES
0.3° ERL, tokhs @ E T 5. @iz MDP

o0—o0 None+Cell
o--s MDP 5 g
MDP 5ug+Cell
%-x MDP 104g
¥—x MDP 10pg+Cell

!

4 Body temperature

Fig. 2. Pyretic activity of muramyl-dipeptide
cultured with ascite monocyte
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10 pg TN, BEULBEWIT Spg M, HBE
LIBEDA 2~ v ERBR1IBRY Y -2 L, &
9 0.5° ol EREFIEREI L, TokksE
TL, #2kMH#% MDP o SEEEME L 55
L.

(@)
KBHESEEAVCIRETHAR L VEESILD
EHERYAORLWORRO DI L FEMER
BREORHRIT, 4 vAY VEIFIRF L LTSHE
RINTL B EBFREINDELDEHIHL, £
hEehBYeRBREYE L b LcokEkpyicap &+
BLLEBRLTHERT . SEOEEL DAV
AV VORBERROB ST F oo AT
AT LY, REEBORBELHEIEL2D
REMYEOBELFAR 5 EMHBLE. L
2T, SHEHHEREL Tt oYk ckE T
BEADA V=V F 2y vORMEBETETS
fERxXHET LRI VR ORBEYERGRE Y
BRALS 2HEREXDLENRSD. b)) 2L R
Bt HAwhk=v iy vRERTi luml BEo
BHAA YAV ViZ= VP 2 Y VEBRHELLL F
e, TOE VA ENTEDZ LAWY
BiLic. MRKRBWHEELFALE T HHORR
CITARY E L BB & 553848, v F REE
WERBRET Y FHEIMERTRECH 52, BEOAT
SRANRBREOR T TREFE L TR,

4RY o HERO LPS HHICM3T 2 28
Ky Et

RRZBT BT

BETFHBRIBFTREEI e PR VR Y v
HHEIRTVWDE, 204 vy vEIFIhic KBl
FYBORADOERMLE L bW B, EiEmEHES
REELTOMEBOLERES®RLHFL, =V IFdv
Vevay /EROERITARGERBYE (Lipo-
polysaccharide: LPS) wtifid»T, 4 VAV V8l
Fsho LPS #EIRi 3 2 h oW TRES 24T
- .

(LB & )

AVAY VER: BAERGA v AV vEER
(24.5 u/mg, Control No, 746) % 10 mM HCI = ¥%
LW,

LPS #5f : E.coli UKT-B ¥k h Westphal @V
THHBES LA LPS #EHAREKCERLTHY

fo.

REAR : AFERF REMDEABECERLT
ot )

YaArARB v anrA HS-va2— LPS Bl A
F v b GEHME) 2RV, by 22—z —%fHH
LHERR T ¢ LPS &R L.

LPS o{kzfyfises: « Carbocyanine dye & X %
Frizk ok,

(R

I. BBERABICX 5 LPS Rlcsit B4 VA v
DTFHEROHE

A VRY VERYESAZEKCHHE L LPS &
RE%k, EHHEEAEKTCERL, vHFBE
(4 vRY) v :LPS=45: 0.1pg/kg) Ulhio 32
2% Fig.1 R+

LPS 0.1 pg/kg By Hic X 2 MR L O R
KERERIDD LR oIS, HBEOY— 223
LELILBHANED LA, LPS &% 0.01 pg/
kg kL8l pRE% Fig 2 kid. R#oe—2
i3 LPS B oficZizZnichofch, ToHD

4T°C
2._
S.D.

0.1 «g/kg LPS
+45 pg/kg insulin

0.1ug/kg LPS

b
¥

Body temperature

00 i é é i éhr
Time
Fig.1l. Effect of insulin on LPS-induced fever in
rabbits (1)

4T°C

—
T

+p<0.01

0.01 pg/kg LPS
+45 pg/kg insulin

0.014g/kg LPS

Body temperature

=d
(=3

i é é i '5hr

Time
Fig.2. Effect of insulin on LPS-induced fever in
rabbits (2)
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E 30}
£ I3
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£ 20p
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=
i
S 10
i 1 1
1071 10710 107 g/ml
LPS

Fig.3. LAL gelation activity of LPS in the pre-
sence (@) and absence (O) of insulin

HBETHERS vAY VEDBARST Y Y EETHH
BxRL, RPTFBIERALDS bo0BE I v
EREADI.

M. V2L xRBic: s LPS Bkt a4 vA
Y VOTHBIEROFE

4vxYy vi LPS #8441, LPS 10-9~10-11 g/
ml OFFEATY 2V RRBRET->ERY Fig.3 i©
T, ¥ AR E LPS fiEEofiliz, LPS Mo
ALBLALRACEGEE LED bR, O,
YV ALARBRICA vAY v LEELYRILW L
BERIhl. .

ChODEREMND, 4 vAY v 1/4500 BE®D
LPS BBEELTLRBG I VY ANLARRTLPS
BHLESZ ES 1.

L LRBRBERWTIEA VA Y YHEPLPREK
IBRTFEERYTRTCEE, 1 vAY) vOREECR
BB ERERTIE, XbA RO LPS REE
T 5841, LPS o EL T iiA%E L LT
vAY vE LPS o oWWTHRET 5T EXNE

Eilnote.
M 4 v2Yve LPS oNis&oksd
WEOHTEMOAERELXFHL, ¥YAhfise

ug/ml
o pH 2.5
\ s pH 7.4
% —LPS
g \ ---insulin
'i- \
3] VA
e "
¥
g \ \\
Ay
S Y
\\
A\
N
x\
Y
: My
40 50 ml

Elution volume

Fig.4. Separation of insulin-LPS complex from
insulin through Sephadex G-75 column

Insulin/LPS (w/w)
o

oy 2 N —_—

Y53 4 5 6 7 8
pH

Fig.5. pH profile of insulin-LPS interaction. After
gel filtration through Sephadex G-75 at
pH 2.5 (glycine/HCI) or pH 6.0~8.0 (Na
phosphate), fractions containing both in-
sulin and LPS were combined and assayed
for their contents,

Table 1. Recovery of insulin and LPS by ultrafiltration

Recovery
insulin LPS
Added LPS (pg) pg (%) e (2)
0 0.9 (0.30) 0
2 0.4 (0.13) 1.58  (79.0)
6 1.3 (0.43) 5.06  (84.3)
10 1.8 (0.60) 8.08  (80.8)

1 ml of 300 ng/ml insulin in the presence or absence of LPS

was filtered through Centricon 30 followed by washing with

water and Na phosphate buffer.

Each retenate adjusted to

1 ml with phosphate buffer was assayed for insulin and LPS

contents.
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Fig. 6. Pyrogenecity of LPS after ultrafiltration

R IIIRIBNBER KRN £ vRY vE LPS
ORE%Y pH 2.5 i 7.4 © buffer ¢HEHTL,
Sephadex G-75 » 5 ACHEWAML, LPS i Car-
bocyanine dye ‘G, 4 YA Y Vi3 Lowry &2 CRIZEL
feks 8% Fig. 4 iR

SFEDOAEV LPS 13 void volume iz, XD
DAVAY VIRGFREIFUTO75 2 v 2 vicRH
Xhic. LaLE0o—#it LPS LREHT50
*Awie. Fig.5b wRicol: pH &4 TCT-o@AH
DEBMERLYRT.

LPS LtEBRBHEIIS 4 vA Y vEIZBESY
TCHEREETChIe. DEOHRILL vAY vE
LPS o#HROSHEE LT, ¥ THEBBRETTXRE
o4 A vEREL, SHELEEERTES LR
o4 YAV v LPS ~OfE&vhiFiRcd il
BT ENRBEEEL, D¥DX 5 RIS BEEYRAR
fe.

NV. BALEERL D4 vAY v& LPS ik

Amicon g8l Centricon 30 (D ES FE3IFH) ¥
v, —EBD4 AV v (300 ¢g) iz LPS 0~10 pg
FHRMULICLOXELAEL, HE, K pH 7.4 0
buffer “CHAEBIEL, 41 YAV v & LPS OoBREREY
FE LRy Table 1 i

LPS B oS rehrb b3z 80% & —E

DEIREXRL, 41 VAY VB EALBEHIAT,
FEDODBIRFTH -1

V. BASEEFRORBRI XUVY A AAE

R4 5588 F%, LPS oEIREIN100% & Lo
&, 20 LPS #1585 0.05pg/kg Licb X 5 3%
LicBe v FEL (£ v2 Y v+LPS) BE
LOMITCRBESE LB L REY Fig.6 &xRT. £
DERMEORBMEC S £2TDHT, BirBKX
b LPS 4% L, RBL> 2z EAMBILE. W
LT VR YBEREOEBRBERYRELER, &
BEE R, TABK (f vRY vER) bRE
A RBDieh ot

FUAERY Y srARBLICEL A, BUBER
5 (LPS ¥ LT 0.02ng/ml) %R L.

E3-93-F-]]

P EDESEMNS, 42 vEF»SD LPS ok
HeRARESHRBRI IOV ALARRIFEALY 5
T EHHERIN. REFARICETS LPS oRHR
R 0.001 pg/kg TH Y, A1 VAY VYV a2y 7%EE
BT5HE (100 zg/ke) OYEERERALTHE,
EREHILT0.002% LlEo LPS 234 v2 9 V¥
FRBEELTVWAHE, BIlTtEsz Einikd. X6
Ao LPS oREROWTIE, BAABEOER
7 LPS OB nFER LD EEL BRI —74,
Y AN ARBIIRERBR Y ) FEORET LPS of
HBFETHI L b, BRIV ZIES VRY v
BFN 60 LPS #ilicit, ¥V A ARBRIEYTH
lELZbhl. L LEERIRLEX 5dbiEh
MNHEAL VAV VD LPS AoEABRED LRz &n
b, COHEHRY AVARBRBERCEDL ) CEE
T30, —BELVWEHANEEELLRS.

X R

1) E. Westphal, O. Lideritz: Angew. Chem., 66,
407 (1954)

2) P.Zey, S. Jackson: Appl. Microbiol., 26, 129
(1973)
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Summaries of Papers Published in other Journals

Chemicoenzymatic Synthesis of g-Lactam Com-

pounds

Masaji OHNO*, Susumu KOBAYASHI*, Masa-aki

KURIHARA, Harumi KAGA* and Haruo YAMA-

SHITA*: Frontiers of Antibiotic Research, 19,

(1987)

B (B =27 7 —¥) kX DFRFMKIH
IhBELAEHEADOXS ALYV VD, IAAR
AFEPE (For=AL VY, IANFTL Y VA,
TAARV =4 vV C) EHFEREE LUTERLY.

HRRFRED

HRRMEFORERBICHNTIFREENHER
—BHA ofe#RiEEEHRLELT—
EEEE: tFvarY—7 4 -3 A, 11, 41
(1988)
HmLAIZIL, SRR b R LR LEY
MdB. BHA Zrhilie, ZoENHE2ZPELMLE
L, REEBELHERLENTERELL

Degradation of 1,3-Diaryl-1-nitrosoureas in’
Aqueous Solutions and in Organic Solvents
Makoto MIYAHARA, Naoki MIYATA, Masaaki
HIROBE*, and Shozo KAMIYA: Chem. Pharm.
Bull., 35, 4418 (1987) 4
B (0C, pH —0.5 225 5.4) 2\ omD
BHEBERPTET S 1,3-Di(p, p’-disubstituted)
aryl-l-nitrosourea ¥iDHBRIGIA W THRA LT -
. Kot B—REERLIEN TR L .
1, 3-diphenyl-1-nitrosoutea { pH 23 —0.5 235 1.5
OFHETT » V4 F VRERSNT—RTHEL,
Bi= bt e viEbRLISELA. T, pH 281550
L5 4B VT Frd oA 3 vBERA
T—®THfEL 1,3-diphenylurea %5 % 7=. Zhiz,
DL > THELDFEEFRGOBRRKEAIRE - TER
THLDOLELZOND. FEBEPEENT, Lo
SR —RTIGEER Lichi ot EEEEME
KXo TELD D EELL T, B, EEMES
BRI 1, 3-dialkylnitorosourea D Fh izl
~RTI X EEE» DTREN - A RIGEH It
bl
* W RFIEFR

arBa—¥—3iab~ar(CEdBEEXRRA

OERE—-HRBREOHE

BT, RE %, AWl F: KA, 47, 233

(1987)
BELEHOERFT OSSR —ERBIIEE « Iople
HRILESTWB. P, BHREEERS (P
11) #EEEHF (BP 1980) Cixfiks iz st AR
ESWTwB0RML, KEEKRY (USPXXI) Tk
HRRHBELHEOAH CESWTWA. Lok, &
EX 3, DM, WERRE Y, BEIHRR
ExBoTE I EARIL-TWA. ZhboAWNRE
B —ERBRORRES (JP 11, USP XXI, USP XX,
BP 1980, JIS-Z9004, AS1975) s &{Siaka,
OC 2 s+ 5 - LIz DSl LY. = OAMK
B0 OC ML sHERN SR BT LA HE
e, EVFAIALRERRWL, ava—a—via
V- a VR DER L. SORRBREOHERME Y
£~ IsJEIEH S (PLATYKURTIC, LEPTOKUR-
TIC, SKEWED AND LEPTOKURTIC) iz 35\ "C2E
fliLt. ZORE, SEARRESWIREAE (USP
XXI, AS1975, JIS-Z9004) i35t 3RS o3t
Bk b~ERE, Bt dErok. 2 JP1L
L USPXX #iEtoz ticky, REEE0KE
MARBROFRESECS 2L 5B ELER L. AT
B S (P1) R RERECES W
(USP XX) wHA~ Bk X UEH M 2MEVWZ &%
FEEAh. Lo, ERBRrIHSE, 1ok
FREYRMRELZEZIER L LARBERISEOH
—HER T BB b - L L EER OBVW-C LSRR A
fe.

Statistical Evaluation of Nonisothermal Pre-

diction of Drug Stability

Sumie YOSHIOKA, Yukio Aso and Mitsuru

UCHIYAMA: J. Pharm. Sci., 76, 794 (1987)

EEBOERMBOHE IS\ TER TS CER
LicdbigEiR 2 SR TR AT 2 DO
ERYREALE. coFETCHBLRIHAPRE LV
HROFHAL= R L ¥ —DHEHOBE R YE VT »
ARk o TRHEL, SREERERN L. kS
BECX 2HEEOEEE I, RBREFHCAR T » 7
5 Al LOEBSETRELKEL, FEEREBTEW
TRRELRHREOLEEF R Ehi. JFEREY
HHTEATOIRDREBTREELELYL L
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Limits to the Concept of Solid-state Stability
J. T. CARSTENSEN*, K. DANJO*, Sumie YOSHIO-
KA and Mitsuru UCHIYAMA: J. Pharm. Sci., 76,
548 (1987)

Bib7 vy vORGRBREWTHAR I
ZHRORET — 2 KESNT, BESEYOLMEE
BT 3R T OHERNWER LT - . SFEETH
LTRER ICRE BRI 2EHRATREL, &
R LIBRRA L oMEi s b L.

* School of Pharmacy, University of Wisconsin

The Kinetics of the Racemization of Oxazepam

in Aqueous Solution

Yukio Aso, Sumie YOSHIOKA, Toshio SHIBA-

ZAKI and Mitsuru UCHIYAMA: Chem. Pharm.

Bull., 36, 1834 (1988)

dF VA ADKBRCIST S 5 v LKL N
Erhr s arBWkEEEGE s v /570 -
I LE. 52 ERESED THLH X
FEEELA LA A RRETO I LRABETH
5, RSEE Sk € AT T — % pH14,0C
EWTIASBET A &t b, 93%L Lo S
BEHETHAFVEALAOBEELBLZ ENTE
44 VEREO0SR ST, pH 0.5 2256 13.5 ki)
BAFVHALADT £ I{LHEERHELRE. 721l
EECRIETERO pH, 4+ VEBERIUHFEERD
BEND, AEVEALDT e IREITR IR
BWTELFE O+ %4 ¥, A0 Spontaneous 75K
BTk, 7ArYEERCSWTRSTFEOI
S A PGB R T D RUGD, FTo, BREE
A4+, Spontaneous 7t KIETHBHZ &
bR R N iy S

Real-time Quantitative Analysis of Unresolved
Liquid Chromatographic Peaks with the Use
of the Kalman filter

Yuzuru HAYASHI*, Toshio SHIBAZAKI, Rieko

MATSUDA and Mitsuru UCHIYAMA: J.Chroma-

togr. 407, 59 (1987)

Eir-T\Wwb HPLC ov — 7% Kalman filter iz
I, HEERELL. BholkY—2zoR &0 RM
VoM 40% O 7 v <+ 75 5 (Naphthalene &
diphenyl ot —7) 16/ LA KERIZREFIRD
DTHolc : HE A=ca.1,003: #H B=ca.—0.06.

—%, X<B\WwbHhd perpendicular dropping X b
BORAEBEGIIR  ftd o 721 A=0.916; B=—
1. 111,

Resolution of Overl Apped Chromatograms by

Means of the Kalmanam Filter

Dimensional Reduction of Error Covariance

Matrice and State Estimates Vectors

Yuzuru HAYASHI*, Toshio SHIBAZAKI and Mi-

tsuru UCHIYAMA: Anal. Chim. Acta 201, 185

(1987)

BRDOENR TS HPLC 0¥ — 7 #4308 - 2l
&35, EVkTo Kalman filter 2817 =0
filter DFBMIL, ¥ 3 2 V= a vERAWTENLD.

Resolution of Overlapped Chromatograms by

Means of the Kalman Filter

Data Processing of Liquid Chromatographi?

Signals without Solvent Peaks

Yuzuru HAYASHI*, Toshio SHIBAZAKI, Rieko

MATSUDA and Mitsuru UCHIYAMA: Anal.

Chim. Acta 202, 187 (1987)

HB O v Ik, GVRE 4T HPLC A
THLMicolcsr=1r 75 808 bAhAB. ZOsR
= b 75 A%, Anal. Chim. Acta 201 (1987) 185 ¢
#FR LI Kalman filter 2FWTRIF L. XL,
7w b7 AR, BEE—- 7S ThT0iRe

Resolution of Overlapped Chromatograms by

the Use of a Kalman Filter

1II. Effects of Overlapping and Outstripping

of a Solvent Peak on the Analysis

Yuzuru HAYASHI*, Toshio SHIBAZAKI and Mi-

tsuru UCHIYAMA: J.Chromatogr. 411, 95 (1987)

Bt — 22 GAN, Bholtrr= /5 2%
Anal. Chim. Acta 201 (1987) 185 ‘¢# % L Kal-
man filter % F\ TN L.

SHKS bY—aRy PER Simplex XL D
R &ttORE(L

BEY 2 F, BIEEKE, AL Fo: B
107, 683 (1987)
BERINAEYRBLTZHE Y AT 2 2ER L,
COVAT AR, FEFPY—mFy b & UV 5%
Bk v h, £hFh RS232-C ¥ X vt GP-IB
AVE—T7 2—ARLHT, A=V FravtEa—X
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ERETHhTW. BERIGRIFEL Ay P I-E DT
bh, EAKORXEONE, ¥LIVLOfEo=z v
a—s~0ERE UV EB L) HIYCTib
ha avea—z2REXRIRREEOHIZIE S
T, super modified simplex g 74 3Y X AL
TedioT, BBEEIHETS. COVAT ARATFA
W7 =/972 vRYEE YL, VYRV IRATV
BORIGRIEAL, Sifgsersevoviwrdy
BrAasre=ovicont, BEEGE2R#ELE

Total Organic Carbon as an Index for Speci-

fication of Water for Injection

Rieko MATSUDA, Mumio ISHIBASHI, Mitsuru

UcHIYAMA, Tamio HIRAOKA*, Haruhiko HON-
' DA*, Yasuyuki KUNIHIRO*, Hiromichi MIKI*,

Yukio NIsHIMOTO*, Kunihei INAzZU**, Taka-

nori MIZUNO**, Ryozo WATANABE**, and Kou-

jt YANO**: J. Assoc. Off. Anal. Chem., 70, 681

(1987)

BRKFRTMBE LTS Th B8 ERTS
TERFHCEETHS. 2HBKRFER (Total Orga-
nic Carbon, TOC) 132K D #iEE%FHET 5 LT, &
Risrig 2 —2Bbhb. 128071 {LEWTo
WT, 3EoNE +TOC, B=vHvEHh I v al
BRIV UV 2=y Ak 350 2F, SR
HE L. TOC g2ToeFakdhrenl, F
BRFERETHIGT HHEB 527008, o 2 58Tk
BREIEL L.

* HEERL LIRS
*» KREEMLGS

EXSAESAIFE—12— ATT/A Tz FEN

L7ag+ by Lsf (B)

E D 2F : AHZEL, 29, 769 (1987)

BBREN (A 77 ey« v e b Y
v aSETARESRORAEIC L ZBREITE] K
DWW L.

EXSBAESME—13— 47707z k0318

L7ag+ by asii (F)

E D X F : ATIEY, 29, 1303 (1987)

BBRBM (477 R 7 = vREAATeBEF MY
v AREETIEERORGER Y ARESITE] &
DWTHHTDEFER LI,

Abuse of Smoking Methamphetamine mixed

with Tobacco: I Inhalation Efficiency and Py-

rolysis Products of Methamphetamine

Hitoshi SEKINE* and Yuji NAKAHARA: J. Fo-

rensic Sci., 32, 1271 (1987)

oW T R HBEA 2 B COREILA S h R o KA
ARV7 &Y (MA) OBRARRE HRTHEH
B oWTHEN . MA iz 5, 10, 20, 30,
50 mg B TRMIBMET-c&h, GMEIH
MBI ohTE —A~DBFRAHL, 6~12% T
Bote. Eb, WAWLDOBAR, A7HERRED
X DPELFANLER, RROHRT MA Gk
D17% Thotz. Wik, £—rAhO By FEH% IR,
GC/MS, NMR X haHilic e o b, 7¥7 =%
IV, Z=2ATRbMY, CAFAT V72823V,
N-kn 3 -, N-7tFi-, N-FrE -, IV
N=-oT7 7 2F0-28v7 2% 3 v (CMMA) Q&R
AEDLII. CMMA 35HETH D, LahESR
DERPTH 7D T, TOEGCRESPEREANR
Ry dikchi.

* BERE AT

LECICREEERORECIVERLES T/

AFNAZL T2 - OREHER

hIEHE=, BAIR 3% : 7 a— A TR L RMRTE,

22, S190 (1987)

T kB ERAOBRE L bR LY 7 7
AFNAR V7 &3 v (CMMA) oBEERZ=Y
AEEVT v b EAVTHRE. CMMA XU 2%
v7=x3v (MA) 2B 1~10mg/kg BIFEA
#51, BREHNEEECL Y, BESHRELZL R
NYEEYSHTE, 1805HebiebRlIELE:. £
Of5E, CMMA iz 1~2mg/kg &5 T3 MA L[
SoREEALRL, 5~10mg/kg 45Tk MA #
SlFEA2EORERSRE L 4350 EAYE
FxmLk.

* BIERM AR

KEEOMEREERAICT 3 347%

R : girREi s 2 — X, 5, 71 (1987)

KROEAER T 5Tk EHORE LD
LT, Bl TR, =V 7y rBEcL
HIEHRS © THC oERER, £AERNESK UK
ERR I OWTREB L, KW, KREREBR O
1D RERBOHARE X S Hrkx TLC,GC,GC/
MS,HPLC, £ &/ 7 v 4 OXFEZHTTHEL
o, THE, REVFEOMECETE L EEHFHED
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BRI OWVWTLERL, BRECEHDOT->ARMKER
EROETHAEBILE.

WERGEIAR T T 4L INFIFOBRL

L E L OR

KEERTF, AHe%, md ¥ EEMFR, 19,

91 (1988) .

EEKtk s v=1 777 (HPLC) BEERAWT, W
B#Abho ver € vORRFEXRF L. 75 A
Sy 22 TMSGum, 4.6x250mm), # 5 A4
BT 40C, WEX 1 ml/min, BEMHIZ7 &+ =}
Y- 0.1M VU vEREES (PH 3.0) O (45 2 55)
¥ XU BB 268 nm LRIV, SRS X UK
BoAF v rHHL, EHERRCSHS Y VBREL,
HEEENED p-e Fex v ZRER 7F 10O B
r—EEML T, FHBERELLE. S IOHRD
ERERE, BEERFoERE (P B) LR—
FlLi. Ldl, EHECRIP EEELT,
HPLC EixfEVEY 5 % #. BstE% HPLC %
BEAL, 7= U 4 .0.1M V VEBEHGKOR
¥ (35:65) THEHTAHLE, 7~10HOFMYGL
Haht. Lil, f£ko JP ok sty &
hooFRMyo—BLLBRETERVWD, HWER
kb2t LichisT, HPLC Bz Bl Es
T5& O e RIE, BREE LTHA
HETHDHZ ERERI.

EERRARTF EEYNIHE : FiBFORM
BN #&%k : Pharm Tech Japan, 3, 553 (1987)
ERARTF FER VA BREYEETLIRDOE
P, AEDOER, EWFNMAITE, JEEIR
BIUBKAROD b X UFHEE L BT 55
HOBE, 1 VAV Y, EbREAALEY, )V VD
4 VE, 1 a4 vE, TPA, fiiRFERT, =V
2uRf=5v, IGF-1 kYo BEREHE, XH, &
H, A=—5v, $#ERHEH, AT 3HEI0EH
BHEEROBBRIECOVTHEA L.

ENNEBFERIERABRELORELEOF
BB/ M/ I7EEITHRAIOR T
TEICPNT—

BligEx, RE 5 : KEDPE, 18, 640 (1987)
HRNOBFEEER ST, fhrr=2757
B, ¥R7e< b7 7Y, ANBROEH, &
e, HE, RBR&G LBl mBvord-T
13, RELFOBROFHE—ICESTAEHIMNTT SRt

¥, RBRENHPLT -2, ARLCHEILTR~55%
WIRRB LA LBBEYROWTY, BHEROHK
—2Rb6h, BRO—TLE TR T8 hohbh
. AETR, choofRENLEZOMNL, RRIL
KR 2EFALRLENLZOERFENS JUBRRE
OWTEER L.

NAFT7 /AS—ERERRDREARER

Bllgk: vFvanyP—u 3 —3 4, 11, 9(1987)

AA4AT 7 v —REROWE, WHRE, #HE
Hoks, MEEHR, FERSR BERARLET—
BT TRESS v, BIUHEBRSTORBEA

ZOWTRR U e,

Hydroxylation of Phenylalanine by Stimulated

Neutrophils-Attempts to Detection of Hydroxyl

Radical-

Sadaki FUJIMOTO*, Susumu ISHIMITU*, Haruo

KANAZAWA*, Tadashi MIZUTANI*, Akira OHA-

RA* and Takao HAYAKAWA: Agr. Biol. Chem.,

51, 2851 (1987)

AWM AN, AL EOGERRAHL, VWb
D EEEMRRLELE L TRPHHCHIE > T B &
bhTw32, ToERITREFCHIABIC»
ABBEEL Th 0B RREORF DO~ ThH 1.
ZOXERERIL, EEIhicguiRicsd 5K
T OANDESYRET AN LA EI LT L SR
LCwitholZ bicX b, AHRTIE. 72217
5= VvRKBRI CH ek bR KBRLIh, K
Rl o- ¥l m-gevvighh, 2hbn
HPLC ZCEB TR EREALT, 72217
5= VIFET CHMREFIM LB, 5o v vEEillts
PERLTL B0 ES 2R L. ZOKE, 7=

(=T T = v OKBACH B IR R DR REA S X

CHIBRCEFEL TR A E2Rbi. ¥, Z0
KBRZEOKES O H A EEFB LR -, =}
FYFF4ALZ—ETHEE “HEIRhDZ 0D,
A CEEA L AR, S KEE S & F VM E
HELTL BT EEBLLRRLE.

* IREREERE R

Quality Control of Biotechnological Therapeu-
tic Agents Intended for Human Use in Japan
In Therapeutic peptides and proteins: Assessing
the new technologies (D. R. Marshak, ed)

Takao HAYAKAWA: Banbury Report (Cold Sp-
ring Harbor Laboratory, New York) 29, 309
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BRI 5 AEEROPRREK, 4 FEE
BORHE, B, el BERTADIzEbhX
5LLTVBHER, TOBRELDERNELTEB
X ORHER I e oW TR RES L. 20
BEA, OLELEY—ERTAZERIAHENE
HHEDFER, OEEYORIER characterization 2
EfiTsct, ORREFEREAT I Lahinw
HERMDER UTRIIBORIAS Z &, @Rel
b 3IERRRIOWTIL, BA0REHETEY
TOERIMTeHELBRT A EXBALL, #
2 DBFRDOWTIRY — AL r =2 TRATHZ L,
GEERRRID - T3, & RHEDRS LT
TEHGERS L Thict s AFRIGRERT5E
&, ItE¥Ths.

RAFTFo /0 —~EXRG: L¥FalL—-L a0

HeyiRin - EC, dbk, BE (o 1)

BI#e5k : Pharm Tech Japan, 4, 7 (1988)

RAFT 2 e o —REROBBEFEDO2 Ve —
N EEEYOSH, BERELERBOD D Heow
T, EC, dtk, AFRRETHETAIRREMELATS
W R

KA4FTI/02—-EER: L¥alb—2 a0

R EC, bX, A% (x02)

BIgEk : Pharm Tech Japan, 4, 35 (1988)

B X sEEREREOREM, FEx v
A2E, 77 n—rAYitkit 8RS < DHATELS,
EC, dek, BELEET 3 FTRERIED LML
~, BRIEMEEMRIEN OFERS L O BT
By A NAOFEMBRET AXEOERSLE/ 77
— > A YL O BERER LB o RRIRET
OERIE, SHLAENRRRIY AR EME
DWTEHE LT

Comparative studies on nephrotoxic effects of

Tris (2, 3-dibromopropyl) phosphate and Bis

(2, 3-dibromopropyl) phosphate on rat urinary

metabolites.

Masamichi FUKUOKA, Terue TAKAHASHI, Ka-

tsushi KAI1TO, and Kouichi TAKADA: J. Applied

Toxicology, 8, 43(1988)

PR @3VvTrETREAL) FATZ 22—}
(Tris-BP) ¢ €% (2,3-YFmrEeslmEr) mhAT =
— + (Bis-BP) L0 7 » BT AHELRHEL

1.

71.7, 143.4 XU 286.8 pmol/kg # 1 @O
5L, THMBEL, R~0o#R, rr=2-2x, RE,
ALP, y-GTP, GPT, GOT, LAP, LDH o BEiit-< x
—vE3BMEOERSO LDH 74 V¥4 A 0¥%E%
R ORERT R DR L.

Tris-BP oo e Tris-BP 225 Bis-BP iz
33N, #o Bis-BP pMERT 5 2 oofitt g2
FERL..

Nephrotoxic effect of Tris (2, 3-dibromopropyl)

phosphate on rat urinary metabolites: Asses-

sment from 13C-NMR spectra of urines and
biochemical and histopathological examina-
tions.

Masamichi FUKUOKA, Terue TAKAHASHI, Aki-

ra TANAKA, Tsutomu YAMAHA, Katsushi NAI-

TO, Yukio. NAKAJI, Kazuo KOBAYASHI, and

Masuo TOBE: J. Applied Toxicology, 7, 23

(1987)

FVAR (2,3-Y7vEerae'l) hA7 = b (Tris-
BP) 07 y BT 5E8HBREELRILL.

25, 50, 100 3 XU 200 mg/kg fE2 1 BREOHE
5L, 24pReliPR X OCRBD 2 vy, RE,
yv7=9v, sra—=A, ALP, GOT, GPT, r-
GTP, LAP XU LDH 2 @®E L. F7 50, 100
B XUV 200mg/kg 6% 1R 1H 7 BodHED
HEET, FHREBTD LS5 2 —2—D% L
FHFARLE BC-NMR 2 <_z7 t L o8B,
Tris-BP (2B WOE ALIR I ERCHIRR O = % A & — 22 Y,
RICHET 5 b0 LRSI

The metabolic origin of the sulfur atom in the
sulfhydryl group of 2-thiobenzothiazole meta-
bolites derived from benzothiazyl sulfenamide
in the rat.
Masamichi FUKUOKA and Akira TANAKA.
Arch. Toxicol., 61, 158 (1987)
RYVFTS—AALT = VT I FRIMBRERD
5 v MEWBIBERFRBED S ORE L.
Rz 7 v 5 74 v RS BEHT, [GEHc
FLELTOWIHAEETREGAR L 2734 vORKEE
FERBENRTHBZ EMHB L.

Deuterium and tritum labeling of (3—xenyl)
cyclohexane by Clemmensen and Wolff-Kishner
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Reduction

Masamichi FUKUOKA, Akira TANAKA and To-

moko NISHIMAKI-MOGAMI Appl. Radiat. Iso.,

39, 391 (1988)

KFEAELY 7 = = — L OERLE Y TRF{LB X
VLY F v o bRRETH% PYFY abfho
SRt 5 AR, Z 0 #3213 Clemmensen
BILRIEE LV Wolff-Kishner BTRED A # =X
ARl ARt L.

Preparation and Antitumor Effect of Macro-

phage Activating Factor (MAF) Encapsulated

in Liposomes Bearing a Monoclonal Anti-Hu
man Melanoma (A375) Antibody

Yoshifumi WATANABE*, Eriko UCHIDA, Ma-

sahiro HIGUCHI*, Yasuyuki IMAI* and Toshi-

aki OSAWA*: J. Biol. Response Mod., 6, 556

(1987)

JED targeting |{ED 1oL LT, KK human
melanoma A375 cell %3 % monoclonal Hifk% &S
&17, MAF %% liposome (MAF-immunolipo-
some) ZFR L, LOREHIE LRI L. MAF-
immunoliposome ¥, #n vitro, {& E/T ratio ($915)
ERWCHEE L Mé NMEMMREEFEELRUL.
in vivo “Ci¥, tumor cell, Mg f};a)[aﬂéj:ﬁ‘g‘, X
Ut systemic /g v, BERE X VESHMYER
T L. WTho ik b, HifEdEs & MAF-
liposome, MAF solution Bijf, MAF 4 immuno-
liposome T LR » bhinh o7z lymphokine = X
BRI, lymphokine DEERFTA~D delivery
PEELEbLLh .

* HERFHEER

Purification and Characterization of the Pro-
duct of Chemically Synthesized Human Growth
Hormone Gene Expression in Escherichia Coli
Shingo NIIMI, Takao HAYAKAWA, Tadashi
OsHIZAWA, Eriko UCHIDA, Tsutomu YAMAHA,
Tadao TERAO, Eiko OHTSUKA* and Morio
IKEHARA*2: Chem. Pharm. Bull., 35, 4221 (1987)
L2 aR L R AA® v (WGH) BEFOX
BHickiT 5 RBwEY, hEsdE, DES2 ye<
YSI T 4=, VRRIT =RV IR TT
Ta—, GAIRFNAAM sr= 574 -1
IR LE. B, SDS Ky 729073 Y
BEXE), By 72907 VPYABRKKE, ¥1rE&

BABSKD, ik se<t 2574 —(HPLC)
CEWTBR—Th-ote. F LU LEIZRV
A% A= hGH(m-hGH) 13, zhbDRIZE T
FA—0#EeR L. LBy oS LRI
2V, 73 BB, NARMT § 2 BECFIOT,
PV 7T 4 v s RTF =y €V ZOFEEZAVTH
~ic. FOR, BEY0 7 ¢ o BEA RO SR
m-hGH 0Bl L —~F Lk, ¥ALNER7 7 BE
31 (397 3 7 BERE) 3, —BERKBVWT7z=0
7T = VORIRAF 4= VAL TWBEARERWT
hGH oBEmoRsl&—% L. 3 bk HPLC ki
T A58 X0 m-hGH o vV 7 v LT+
FOBERA% - viz—% L. FLTThbLOEH A
=1, NEE2eEh_75 FuhmXTsLBbh
LY~ 7 FBRWTRTEMAHRD hGH LRUTH-
o, D EOEE» LMY m-hGH L RIEEhic.
* LR RSN

*2 KBRAEIHEEE

Spectroscopic studies of brunescent cataractous

lesnes

Akio TOMODA*!, Yoshimasa YONEYAMA*!, Te-

ruhide YAMAGUCHI, Katsuko KAKINUMA*?, Ka-

zuo KAWASAKI*3, Taizo YONEMURA*: FEBS

Let:. 219, 472 (1987)

BEAaRBEOKRRYE bMT5EMT, BRI
THELEBEZEOKG KOS XEARHFET L. £
DR, AWEOHETT (BRML) KfEv, 3-hydroxy-
kynurenine 334 U7 xanthomatin A3t LT<
L ENHLMhERoT. BEDBL, TOBABANE
DOFEWEILZ © xanthomatin &£ % bh 5.

“ SRAFEFMAIE

*2 U PR

* SIRRF R

SGP 140, identification of a novel component
on human polymorphonuclear leukocyte cell
surface, involve in chemotactic and phagocytic
activities
Yukio YAMAMOTO*, Teruhide YAMAGUCHI,
Koei SATO*, Yoshihisa NISHIKAWA®, Akiyoshi
HIRAGUN*: Ezxp. Hematol. 16, 12 (1987)
ARRROMBBIAFEE T 5 140 kDa 0fEE A
(SGP 140) DIFpER s E R SV B REL W DTS
BT, SGP 140 i1 Ak AVTRE LI &
DR, anti-SGP 140 Hifkix fFhIROEHRFEER
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5L exocytosis X E S B LEWS, AH
DEMERRAE L. Lo, SGP 140 #F
thER D movement RKRIH L TWA Z LR IR

* REEER R

AHROWERBLBER : fift b AEEMERE
B SGP 140 iR

WARTH*, WS>, IUnR3¥E, PIREHE : EXR
g, 19, 949 (1987)

AMfE EOERER & LTRENTAFABE VY
2 —DELFHERE, VF v FEOHERR, £
Bk, BBy & ¥ THBLE.

* HEERERRGT

Formation of Three-membered Rings from y-

Todoketones and y-Iodoesters via 1, 3-Elimina-

tion

Miwako MORI*!, Nana KANDA, Yoshio BAN*?,

and Keiichi AOE*3: J.Chem. Soc., Chem. Com-

mun., 12, (1988)

gt Pd(PPhs), # 72 F, a-haloketone %3
B & LT ene-halogenocyclization #fF -7 & = A5
{bpeHtk 7-Indoketone 23718 B h 7z. B bhk r-
Indoketone 1 diazabicyclo (5. 4.0} under-7-enc T
ME LI L 2 AFENR = ARSI BRI AL,
D= ARWRUL syn-1,3 BBt R EHHET LIckR
Thbh, EREB IR L L T W-shaped transition
states #FEL LD LIEEIND.

LAY RS

* LR

¥ MREGASHE

Search for Lens Aldose Reductase Inhibitor in
Medicinal Plants
Hiroshi KOHDA*, Osamu TAKEDA*, Naomi Fu-
JI0KA* Tsuyoshi TANIMOTO, Nana KAWASAKI
and Akira TANAKA: Shoyakugaku Zasshi, 41,
341 (1987)
BRRUEPHED TR RRBCEY X7 4 F— 2R
K EYELSH T EEHOREET 2. 9
BOLBEO A2 — A= A%FBL, vH+FKE
7 r ¥ - ARTEHR T IEEMREEAE D
A, BE, Fvi)vava, BB, KRE, vvvry,
T, FE, 8, B4E ), BEEIUHED
12 1C50<4.9 pg ZRTF LVAEERLRED S
h, A, KK, BRI, SHIE SRS, HIKT, A2

35 X UAFE D 8 Mz ICs0=5.0~9. 9 pg o JLEEHYRE
BSE D bRl KED 2 2 — L=k Anb
ERESE LT vEey 2 %4 FAREEL.
ChbaNe 7L ¥ - AR TEERAER & LTab
hTWBrres v IERSOREEEERLE.

T E—-ABRTHEHEN—ERAESHEDF
BELAKEHELT
/R Bl:7sA=v7, 24, 459 (1988)
ERFLEAIHNEORERF L LTHY -+ MR
EREHINTED, BERY F~ARBBHRLHHR
TAMED—DTH BTN V- AR TR YAETS
ZERFOTHORBEL MR TS EELDRLIRE
ol FLTT A F—ARTRFEEESOMBIER
ieRabhdXoreinh, BREHELIRADRD
Yowricot. 22T, THF—ARTELEORREN
RALhDRE - LBANER EREN7LF—R
RTERAEORRY, BRNTFRTOWTER L.
FESTXXF 4 7R (toxicokinetics) #FEE
M % BEREME, 32, 229 (1987)
PRV, s AORBRELBNML, bR
EMBEOENEE, EERTT NV, CEPEOREY
SHET A58, ¢ b T AReN R FHET SR
TR LI

EHC L SREBEROREARROZTE

thA Y, He B, EHHBTY 8F RN D

HWIT*, HFEHEY a8 N =akBEE A

ARfERE, 83, 114 (1988)

w¥%] DBP(dibutyl phthalate) X BEHS » F i
1BHES L, BN o 4EopEg LDH-X, ODC
(ornithine decarboxylase), SDH(Sorbitol dehydro-
genase), p-glucuronidase ® M 2 RE L. X
BRI RS EAEA, & Rt RO
»hh, LDH-X Bt zdBFaEk e L <HEL,
ODC i Bt £iL- THEH L, SDH i2{&
Tl iEEzEEHL, B-glucuronidase |THEHE
Bt o T RAT A &2yt

4 BOBROEHIERNTEERORBEEYE
BT 5 LT H D THBRE

* HEEBEARRRE

Fundamental Studies on Cyclophosphamide-
induced Testicular Disorder and on the Fune-
tional Recovery of the Impaired Testis

Isao IKEMOTO*, Toyohei MACHIDA*, Shigeyuki
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KOTERA*, Hiroharu MIKURITA*, Takashi HI-

RAI*, Hiroshi MITANI* and Akira TANAKA:

Jan. J. Fertil. Steril., 33, 120 (1988)

EERCE ELR THBREDHIY L 227 5
A7 74 F (CPM) ORI T A~
ATHN L. CPM 150 mg/kg, 3E#&i2 1084
=y ADFHERVERYEL, Bk, vr VM
R, EEREEYED. UL, BEEE BE
BER, BEAXEBRVWTRIBEE6HEBTCEEL
fe. LH ik = v 7w 200512 CPM i
I B~y AU ECTHHRYELeh 1.

* HREELRRAE

Roles of IL 2 and Antigen in the Later Stages

of the Primary Antibody Response

Jun-ichi SAWADA, Tadao TERAO and Myron

A.LEON*: Immunology, 62, 199 (1987)

4 vERTRELI =Y AMLE LR B L A
WC, —KRINEEIEEERIsT5 IL2 53X 00 LPS
OB LI

* Department of Microbiology and Immunolegy,

Wayne State University Medical School, Mi-
chigan

Production and Characterization of Monoclo-
nal Antibodies to 17a-Hydroxyprogesterone
Jun-ichi SAWADA, Tadao TERAO, Shun-ichi
ITon*!, Masako MAEDA*!, Akio TsuJr*, Hi-
roshi HosoDA*2 and Toshio NAMBARA*Z: J.
Steroid Biochem., 28, 405 (1987)
17~z Ferxv /e AT vEx+ 52,20
—FAdithe L, ToEBEYEHLL. Bohi
2 —FrHEYHVWE=VYFL AL AT v
AR D ERGEIFAYBREE IE D 17a-k Ve
TP RF e v UILORERRLL.

* ARSI
¥ LR FEER

BE - EEORE

AR : BREEERY, 8, 74 (198D

HIEL X OEBIZD E3—WTh- e, BETIR
FEMRIE, FESCHS, RULEAAD, SLkIh Lo
PRI LTV BDOT, FORRPRLI.

FIEHORE
EERK : BREFEES, 8, 59 (1987)

HEENIE (ATEHE) SERBA IR TV,
L O A B L, PEENEHOFEYLT v
Aed VRN D, W, ERESIUAFHAAT0
3WAERIND.

BEOSHE

AR « BAREEES, 8, 64 (1980)
BERIBRE L - TEMYCHT bR, T
ROERZELOT 75K 4 FEEBSIUHERIK
ERBENLDLID. B7 TR 4 FOBRMMERILA
<7 FARER X B S AR

BNLC - 8@ - FROAK

BARK : BAREEEE, 9, 67 (1988)
BHLRDWTIE, ~AAFRY . X< EXRL
2L, FOoz vRRARC L 2ENE R #Ee
DWW, BEENETHLY, hEILEHED L
5 Asarum BREHIEEHDZ 2B L. ¥1,
PP R OWTIE, TofRAREEhTWBEREE, &
b FEH RGO T~

KHORKET—EXRZELTO “@i%” 28>

T=8Ic

JREIER : BRKEEE2, 8, 116 (1987)

HFE, =% R, BERPOEGTEAOSELHERT S
B, ~EORBYHRDDLZ LRLERARCHD.
AEIFhbOBBRREOE LN, HheodxLkL
THB oM LN TR L.

&5, RS - SR, A% -BR
WALWAENAILDS
FEmIEg : BREEERES, 8, 96 (1987)
BHAKA—AALCh, AT AEE0ERLE
T, BER, AL AR oW TWAWAEREA
PEOLOND D, Fl, A—AKHTLHA, =+R
#, A BRARECALALARCHAING. Zh
LOZERDOWTEAL, FoRMELIELHT LR
L.

R—-45&TH

ShEE - HR—RV” EREREFAI—OHE

FEBIES : BARHEES, 9, 94 (1988)

WHLK O « BE~0FBIE, HRTOBN
WEXAVIBALBERAEYAVAEE LD S.
ZOWEOHERK LT, bbeT, —EORE -
MR E2HTEVRERC LS THEHETHDHTER
EA4, ‘B EEERANCOZTERLIL.
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MAEOKS

EHIER : SUT BULLETIN, 4, 6 (1987)
PHRBEBROEERERERIHEYRED, 0
ZEREATREE CTURNCRR S, FHRELRE
EBREL M3, FEWHR ST 5L &8
EBE R BRI

High-Performance Liquid Chromatographic
Identification and Determination of Dithiocar-
bamates in Vulcanized Rubber Products
Masa-aki KANIWA: J.Chromatogr., 405, 263
(1987)

L ABR IR RERE LTHEREhD Y FA S —
#3x—t (DTCs) nEHE M 2, 3HARRFE
HAIRTWBEERH . AR ETOEMEY = v
MERERL OO OEERE 7 e~/ 77 4 — 12X
hEl, EESWTAHEREY L. ZOB, ®EF
+% DTCs REAHELERT IR, £D7n
= I AP bO L Lo, T T, HOE~
7 ORFREREIE LT RES € - 7HCo ¥ —~ 7 EEK
%, DTCs ot RAR LT A Link by, #FF
LTw5 DTCs oBRB L CERRT 1.

RERARICEIEHEROERLEMEOER
(B4 : HTRTLMRROANHT bRV FT
S—LEMBEREF ORIy FT R PEHER

BRERE, m+pRY, MRS, dHE, BR

wE*, FEERLR* RBIE B* - H4E(E, 33, 140

(1987)

TR = 2B EHrhonFhRER OB %17 - 1=
FORR, TABERRIE, AAIT VRV IFTY
—a (MBT) %inpiRHERID 5% 2-Mercaptobenzo-
thiazole (MBT), Dibenzothiazyl disulfide (MBTS)
D2BAE TR T, A8 Ry 7va¥—{f
BREMAPIRE LEER LT Ay +T R MEFT
olfER, et L7z MBT Ribadni-Th LB
RE&mRLIC.

* BIBARFER LI EME

ANOBEEFICE D BRILHEEME AKX —Na-
phthol AS JHO{LHEEEN Y FTFAIIRAEDOMN
RICOWT— (FE23D)
HENET, mkEiyr, BIRTr, DERE,
BERRIERE, hRRE, A TERY : KW, 29 GEH
#3%), H178 (1987)

AR v O ERFTEFA LTV 57 BE OB,

R ERLS LDl Ay F7 R FOKE, BE
AFMLTWB %A, Naphthol AS B TH -
7. il 58D Naphthol AS Bk A E AR L
T, Naphthol AS ¥k & ERRIG & D BARIRDOWT
st L7528, Naphthol AS o iR 12 Naphthol
AS BRITOLOLRBERTARTCH B LTI
fe.

* AEERFRFIT BRSO

REARCETAIEEDRORSE—IEHMEMN
EEOERBRERLIC—
MEEHE: 7 > =7, 23, 703 (1987)
FEARHbh TH 3£ HEoABF ORI
Wi, 1973%FLEE, SFERHAETCRER SR Y BT
TR METOhTETEY, ~FORERX LT TE
T 5.

EAN, EReREARCI > TRz 2 TW5H#
EE s Y ofikizconwTil, FREEEFORED
RADVEATHRVORBRTH S, FHEDLIZ, <0
BEMBEHHOBKE LB L TRERRT X 2H4M
EREOFRRECOVTEFEfT-TETHH, 5L
LB HIBRFEOXRTESEHRLTE TS, ToRED
—FlE LT, ZAOEBITY 5ERILERERMER %
DFERZIIORRYBAM LI

EERGI/OT ST 74T & BRYBEEE=L

BEROEXTILBOER

EHERE, MIEEE, BEER, FHRE: HE

{2, 33, 90 (1987)

K 7 2 MR (PA) BEMRISHES L, ERED
FERERDZ EFBEIhTVWS. 2T, —BKX
LERHENARVEALE=2PHBPCPAREENRT
WENE S ERRETIREDR, PA OB TEY
L. Tiby, PAR=x /) —L ERIEZRT7 2
A ) =FR=ATFAEL, EDRIKWEDST /A
R VERIGERTCZANVBAFA=RATFAELT, B
B rsrrn= 27574 —RIOHTHEELL.
FONFEYAWCTHEORI E = ASIRE2 S L
R, BRI PARISELIE IR TWIW
ZENER IR

BHUR ey Mok DIERE RSO 16

FEE= amL®, KRR, LY, 5
FRERY, /MARHE « BIF, 29 GHTHE35), 1#56
(1987)

Bidtt= v + R BB R T A 1FR B 2VEHE,
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WFE, Wik, ILRFEY, B8, THRCRISEE
REELI. R FT A FOBE, Ui~y bOE
K4 Cdh % a-Bromo-cinnamic-aldehyde (BCA) ¢
BMBEAR LY. BCA 3G, &

FREDHEFE LTHEMCINR Y FEAIR TS,

LiL, BCA mis&8ERro @i LTizR~
DHEFALFDTTH 5.

* BAERERRFEH R E

Excretion, Distribution and Metabolic Fate of
Sodium o-Phenylphenate and o-Phenylphenol
in the Rat
Michio SATO, Akira TANAKA, Toshie TSUCHI-
YA, Tsutomu YAMAHA, Shinsuke NAKAURA
and Satoru TANAKA: ftffzk, 29, 7 (1988)
ANV T7 =27 =2/—n (OPP) 2D+ Y v
43 (OPP-Na) oS v b CORIN - Pk, 62
R IRz oW TER YCIEZRWIEL
To. FkEHE LROBEE, HLhTHHkIhi.
48R O PR R P ic85~90%, Hhim3~4%
Thote. JIF7 v bIX BT2REE ORI~ Ol
Bi321%Cthb, RINED OPP opFRHRSHER

hle. WLEHE DERNOERIEE Tl o T

R TIAGNRET, FEHE OPP-Na 0 2 &
HRARhC L 5 2 BHIBAE®RD S v t RO bitdEfig o
KEethx , v bR Shic. “C {Ld%ho 18
BoREick 555 Ciz OPP & OPP-Na {3l
hERIRD LRI o1

LRy PLEPHROATI ) L—FE/R—IC
B9 3ME (F18 BEELIohH0E5MBEA
DEHICONT

b H, i HH, HEER, hHER : BERH

X 23HR, 6, 621 (1987)

BEBk s e~ /57 4 —%BWT, Bl v
Ty brevizlihoes ) ~—REEBIVELLYY
vZu—1 (10x20mm, X 0.15mm) h LEEE
B (A7 =N, 0%BIXV0%=2)—n, EBAe
EHD 5 ml ~oBEHEYHL.

A2 v—-rOREAEGRE TR AR
KOFEY THwot : Bis-GMA, 1144, 3.1~18.8%;
Tri-EDMA, 94, 3.4~11.3%; UDMA, 3¢, 6.8
~8.1%. Bis-GMA oEHEILA 27 —1, 40% =
R =N, 20%=% 7 —NOJEEHAI L, £HEAKEE
~OEHIED biLd o728, Tri-EDMA o
BB OMEIC Y » TR LA EBL Uitk ot &

hiz, HEOR K BhoRmkEE L bhi.
B~ o Bis~-GMA ¥k o* Tri-EDMA o B E:
tvyvanzx /< —DREROEIITHEEEENGE
BHhht.

ALKy PLEAHDAFZI YL~ PE/T—(C
B3R (E2H) WHADE/2—OBFICOW
T

FH %, i WE, PRER: BRAE. S5

6, 627 (1987)

3R oHE=z YRy b v v R BWTHIR 2T
4 OWA ORFETS LICHE Smm, &
X2mm OFFAFy 2 Y vI/RAE, TR VY
VEEDTH{ER. 1BV 7THERVY v
YL, 4MPRBTLe, = — LHIBEL LY
CvhOBRRe ) v —REHKE I v 57 4 —
TER L.

Bliiovy v/ = —S8FROEW VY VA,
Bitkogge ) = —BEdSEholc. @—OVvyve
% 0B LERLF - =54, Bis-GMA OlE~OB
FTENREISERTR, FOoR LUK H o Tri-
EDMA o7& 3% <, Bis-GMA BIFEN P
HE1x Tri-EDMA BIFE L ek ole. ETHH,
WHADE /= -BAELEVvY vhD®/ < —1
B&E & oM EBEBRIIR YLl ot Fi,
Bis-GMA olHE~OBTEFM OB o>h TH
2 AFFANBELNTH o Tedt, Tri-EDMA izowT
RO TR bhith o .

-7

RYYILT 3 o RELRRMBHBEON - TRES

(L& DREHICIVT

it mEE, OKETEZE, SR EM : AT, 17, 153

(1988)

HB%E RO) kXML THB Wx17) &, RO
AEFFL T (D24 F) o 2fHOEY 1
7+ VR RIMmES RS, 1.5, 2.5, 5.0 XV
10Mrad o 7 2B LT, MEEHEESEOE 2 DL,
HBRYE oW TRR YT - o

thZeko 121°C, 60mm OBEMW I, 2. 5Mrad
ORHCRABRIAR T v A LB YT VBBV Y
LABRTHYEMTh bR AE 2R L, 10Mrad ©F
vHinLic. W4 70BEAERIRAR2 L8~
VYA v AR THWER, SREELDEAT
Db L HEWEZR LI

REOMINC & bicy, HAEROT(ER HEE &HT
BRPL, Was 712, Dx47REXTEERRED
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2RI

Generally applicable high sensitivity optical
detection methods in hydroxide eluent supp-
ressed anion chromatography Via postsuppre-
ssion ion exchange

Hideharu SHINTANI and Purnendu K. DASGUP-
TA*: Anal. Chem., 59, 1963 (1987)

C KBEBERT, vV ey —BHEO7 =% v
HORHMIEFRDERERIIEE 2T, UV 3500t
BXHTAZ ERRA. YTV e —DRIRT =
AVHDIVRIIFF VERBREYRBELCY S vy -
BB LR (HCD 25ER (HS0) 24+ v
BIREH OBVEFIH LT Replacement Chromatog-
raphy (B#i7 =t 757 4 =) 2Tl 2+ %
VEBRBEFRTELEDO LY v AR HWS e + VT
EmIhice) v ak UV 503 BE il L.
7=t vEBREHFEREEL, o7 vy 5= BEH
WIS A A VB BV A v TR I h T v
Voaafgh UV 550 BEchRIELE. )Y
ADPEREBBN, 7vys=arBoHs UV K
HEERTE D, GHERHOMIONGL EoRRER
HHyER SR

* Texas Tech University, Dept. of Chemistry

RERGPICAVOASBEEMROREMICONT
it A 2 Journal of Japanese society of hospi-
tal Pharmacists: 24, 9 (1988)
KEABTAVCLh S LFEYEITOWT X OB
BioFRYERY, REAGFENMNE REASR
BEREFOFHEOWTERL BN TS 5.

Effect of Cadmium on Vitamin D-Non-Stimu-
lated Intestinal Calcium Absorption in Rats
Masanori ANDO and Sachiko MATSUI:
cology, 45, 1 (1987)

Cd =X 25% Ca RIUGHIOBBERITT510,
# Ca, Yz I vDATHABELLS » + O Ca-f&
FEE LB Ca transport £¥it 5 Cd o0
THRLE. Cd 02,3 s ARE S » bPREFS in
vitro @ Ca transport |3 control Tl L TET
L. E¥T » } ORERS % B\ Ca transport
W Cd 2@ 5 EETLE. CABRES » b
DBHFE~D “Ca Oi5FTEER control FOHE X
DETLE. zozkly, Ca FAEA~DCd 0

Toxi-

AW TEHHLILEC A, Ca 54K i Cd
BREELTWEM ot Pbkoz EXbh, Cdek s
¥ $ vDJE§IM Ca transport oIz Ca 4%
iz Cd 2EA Lickedciz/ed, oERKX %
DEEZD.

EREHRELLKRLATILFE FEB{tRRD

BEARBREOREBRCERICOVT

BRER, AaE, REGRY, AR %% 5%

O%IE, REBH: AR AR A 35, 301

(1988)

ZEHMMRE L HCHO & NO; ofi BHlES%
BAuwe, St eBETsERENER, BRRE
EEFRCE ARBREORBUELT, BEGHR
HBEOBABRBZREO—REW LML, IbK, M
ABEBEECRIETERRLL X UCERRELAG O
SRS REY AV THLMR L.

OB ERTE—1 — (RIBBRFEZ2ERT

St

AUEs—, FEEMET « AR, 29, 2477 (1987)

FRRBEIL 2V — 2 HB IOV vA A Athotd v
Ry, 2 (@-eFRPy-5-2FNLT72zml) RNV
SIrUT =N, p-PrAFAT I I)RBBERA 7+
N, FrIFeFuRyRv Y72V, RV
VALGFVE, YeFudoRvySr) Y, YIF
Y— rEHATR LA CESHETH L. AT
Frse ey v AV CRAREBRYL ARL, #
# HPLC (#5354 :0DS ®%vVa¥ra, BEHO
CH,CN-H;0(7 : 3), @®CH3;CN-H;,0(4:6) =5
STFLTVRE=YAIRT A Vi 0.1% OEIETM
%, pH 4 (BEED).

Bk 310 nm, WmMEIRE (0.1 BXV 10K
GbBRFTHY, ThOORMIRRFIOHHTCH
Rt chdr L oREZE TS,

{tHSOREIE—2— TOKBOI~LEBED
M airEd

Rigs=, KXLEH*: AF%EI, 30, 75 (1988)
RGO BRERY KRR 0k % e TLC
ERVCARENITHELRE L, AAEORWEE
ENRBRELER L. EEERL LT3HEIKME
TAHHI B L 2B T A 2 kR L. @
Bz, AnN2EEYY 3 A0 RISBERGLT
BRES — o) 260k ER L. BFOBRMAE
B LRABEREOEERT k. SERRELIFRT
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Aehblevf L Licxs—naFKiz2eEchs H1
¥, #H2EAekRE3 5 Itk B mb
L GARCEE TR CREROBREYCTH LT
vy o vefiomy LRtz ek bRl
MNEETH 5.

* HEEERRE

{HSOBESTE— 3 — M{EERPOKBLEEY
OREERE]

AigS=, EQraBdr : A, 30, 383 (1988)
K ABRTREA YV -4 (wo Bl), H—KEvS
Sy I BIVHR7 = =V KEEFET 1747 — (B
), Bift7 = = AV KBEFET7A T4+ — (HE) &3
SLLTRBEYRE L. ARt
pBrekilicEs. () gk (2obE—HLAVS
FEE). (@) EEY: i) ARBFROARTY: : i
Bk, ROy AQEE, HRWERENE,
W, i) WEk BIKkE oFVVE

&7 eAF AW, 7Vv—-ABEFREEYE AR LL.

FERMENE R FROKABRIP L, BI—B
HTHECRTRLEL RV ERECRHE X7
THZ ENTES.

* RS AT AT

Influence of Cadmium on the Metabolism of

Vitamin D; in Rats

Masanori ANDO, Motoyuki SHIMIZU*, Sachiko

MATsUI, Yasuyoshi SAYATO**, and Mitsuharu

TAKEDA: Toxicol. Appl. Pharmacol. 89, 158

(1987)

Cd w5 Ca REARFOWEO—FELT, BE
o Vitamin Dy 0¥ ET 5 Cd o8I
DWW L. Cd gE%ES » o 1,25(0H):D; ©
MERPEEE L control FIRHBILCER L. %1,
BRI S » P CIXER L IHHLEVBELD
{EFLE. —F, CABiES » v 24,25(0H):D; ©
I AL control FX DETLR. Tiadbb,
1,25(0H);Ds % B\ ik 24,25(0H) D3 SO DD
PTH ofuEHRERchs0orslL, PTH 2
*47 5 7o PHH FliY o BBCRENEZ o123
DEELD. ThOHOFRLY, 0D CAEET »
}ix 1,25(0H).Ds R H 5\ iz PTH BFEH S WOR
BRRELTWILDE#ELS. ¥, CABRBERX

BEY VIERZKROIERTH S LARR IR,

* BERAY
BRI

SHRINT= FOSREBEOTICEDFRRELC?
WwT

#BA B, AR #, RETE BR OEY AW
3k, 28, 378 (1987)
Cru7A7=FOoai ECD-GC X b 4 €5
OBHELEVTREY — s i xh bz Eix{ ppb
VRAORHB X OCERNTHRTH - 7. AP OER
CEELTHBRROGIMIY 7 747 = FOREYES
CETRUYRTHY, FhhECRC IR TIAT =T
LR EFLbLVRERMEATIHELREE
. TP vCHEE, ch2EEL, n-~¥y VT
EML, n—~2VVER 7 b= Y ALTHIBLE
Teb=bYAFGEEE, 7rVIOA AT A IS
57 4 —%{Tot. MHTFE, BR, PIEOEBHE
ORER, BERES, b= ekt BB
Pl ot bOoRBE RIS

* LA REF LR

Urinary Metabolites of N-Nitrosodibutylamine
and N-Nitrodibutylamine in the Rat: Identi-
fication of N-Acetyl-S-alkyl-L-cysteines
Emako SUZUKI*, Mariko OSABE*, Masashi OKA-
DA*, Takashi ISHIZAKA and Takashi SuzukI:
Jpn. J.Cancer Res. (CTann), 78, 382 (1987)
N-=twy7+17 3 v (NDBA), N-=t=m
o7F07 i v (NODBA) XU %D 1-7 & b
BHAERES » QRS N-7 2 F 1-S-FF 1~
L-vA54 Y, N-7 2 F 1-S-3-*% 7V 7 ¥ r-L-
VAFL VEIE N-7EFA-S3- Fr& v I/F
NL-YAF A VERBELAFA=ATAELTAE
L7=. NO;DBA #4£ X b 3 NDBA #50HFNRS
CHEBED N-7 2F N-S-7 A ¥ N-L-Y AT 4 VI
ftxh, ¥/ 1-7w vy NO,DBA X h{ 1-7
< t% ¥ NDBA 58D 7 v O H R IELD
N-7 2 F N=S-7 vF N-L-v AT 1 v FHithD Pt
BRE&hote, Zoz kit NDBA & NO:DBA 0%
LW b oz, b thbo7 A% LiED
ERZDOERD—2BHDLIEL LIS,

* R PR

Simplified Cleanup and Gas Chromatographic
Determination of Organophosphorus Pesticides
in Crops

Kumiko SAsSAKI, Takashi Suzuki and Yukio
SAITO: J. Assoc. Off. Anal. Chem.,70, 460 (1987)
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BefboREARY vEEOMELRI T E LT,
7V =Ty 7R VBEELRT ve=v ARKRX
LREBRIEATEELEDR, F+ESV—h5 A%
Jwic FPD-# 2 7 v e k BEB LB L1

B L2RE, 78 ohT, FEEOEW
CruARRALY R b= — MIEREASMEL (41~T1
%), EBRIrAEY RAE, HCEECEVSE
L — MO S W TEREIME o 18, 20
3805 LA ORI L F. Fie, F=xF 2V
AN =hTAREBERYENTAZ XY,
16 IR DT TH » 1o, BIEBR1.25
~17.5ppb TCH 1.

Determination of Tri-n-Butyltin and Di-n-
Butyltin Compounds in Fish by Gas Chroma-
tography with Flame Photometric Detection
Kumiko SAsAKI, Takashi ISHIZAKA, Takashi
SuzUKI and Yukio SAITO: J. Assoc. Off. Anal.
Chem., 71, 360 (1988)

BEHD VY TFARXE O T F A XDREEEIHT
BrRELE. REYER . 222 AL, ~F
Y VYRERE, Yt —iz—v g v T
4+ —RIDEHLIEDOL, 7Y = A RqEEHWTT
FETAFAFEEEETS ChAbRFL ST —H
5 ARBLIFPD-HA 7 n=% t 75 71X o T
Bl inEREIL 80~1057%, #:H MR fix 0.02
ppm ThHote. T~ ~<Fhnb 0.07~2.0 ppm DI
LY 702 XL 0.02~0,11 ppm DS 7+
AREBRHLE. ThOODHHRBT AR H5E
BREREILS—FHLL.

FA—{t&Hh o2 (SBD-F ¥ LU ABD-F
ZHGIZLT)

BRFIE, $3#—H*: trvans—-7 -5 4,
10, 519 (1987)
HEOLNHERLEF A - A RERN L 2B0oRS
XRE, 7vE=v A T~-7atr— 2,13V F
FYIOT VS —N-4-2AN7 2 =}t (SBD-F) st ¢
4~ (7 3 7 AN K= A)-T-70F Rr-21,3-_vVtF*
#7 V—n (ABD-F) £ounT, £hboBisk
V7 4 — A {bg4 o HPLC i icoun-Tik
e ¥, P+ - LS ollE, mithr
F Y L OREEDIGH OIS TS L E b,
SHBOBEOWTHh .

* R KRR Rt 5Bt

Fluorometric Assay of Thiols with Fluoroben-

zoxadiazoles.

Kazuhiro [IMAI* and Toshimasa TOYO’OKA:

Methods in Enzymol., 143, 67 (1987)

RYVIIF VYRR EETH2EORBERAE
(SBD-F X0t ABD-F) onwtT, FhbolhBk
XU+ —rgE#ko HPLC SEKHEIZOWTH
N FRERELTMA7 AT ¢ vERD EFEA
B D half-cystine BEDBRERLTOELED
T, e~ F ) SV CEEMB LY VSRR
T4 VEFERTF FOBIRG HPLC BB X OFh
L7 I /BREFIREE e T4 vy—r 2 vy —1T
L hRET A HEL R L.

* KRR RE b

Simultaneous Determination of Thiols and Di-
sulfides by High-Performance Liquid Chroma-
tography with Fluorescence Detection
Toshimasa TOYO’OKA, Sadao UCHIYAMA, Yu-
kio SAITO and Kazuhiro IMAI*: Anal. Chim.
Acta, 205, 29 (1988)

FF—nNHTEHERN R B NXA XK SBD-F k10t
ABD-F #H\uw#+—n, CAA7 4 F{LAEHOER
ERBENEXfTot. Fh—n 2274 FRaLR
¥z ABD-F iz, 60C, 5OMRIGE®FA—
MEEHOREESRT S, K\ ClEED ABD-F %»
B = NV CHERE, A7 4 VL&A tri-n-
butylphosphine Tt 5+ 4 -1 (LAY ETL
>, FloRAE SBD-F ¢ 60C, 204IE#HT 5.
B e ABD-thiol 3sX ¢t SBD-thiol &% HPLC
BERHL, F4—n - A0 7,4 FORBUERZT
otz RERBG SHREERL 90~900fmol TH b,
PERORABHMELI DL 14— X~ EBRETH-
7.

* WEKFRETI B SB

Automatic Amino Acid Analysis Utilizing 4-

Fluoro-7-nitrobenzo-2-oxa-1, 3-diazole.

Hiroto KOTANIGUCHI*!, Miyako KAWAKATSU*?,

Toshimasa ToYO’0OKA and Kazuhiro IMAI*2: J.

Chromatogr., 420, 141 (1987)

FAy vHBOBRE S v 5 AFEELERYAV
NBD £i87 : VBO—F3HefTot. FEBRX
BYRTLY, 2V Y VEBLTIVBOCV(R) D
i 100 p mol FEADEE 0, 71%, 20 p mol 3
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ADBEIIT1.18% LRIFLFERN BB R, X
AF AR D247 IV E% 40min LI CHEET D
zepey, REBRIZ 10~1001{mol ofETH-
fo. M7 s JBONERLIOBHABERT I /B
DB R T o1& ThH, HRELRWGHEENES

i .
¥ o= s AR

¥ RFEARFRFE ERRE 2B

High-Performance Liquid Chromatography wi-

th Photochemical Fluorimetric Detection of

Tryptophan Based on 4-Fluoro~7-nitrobenzo-

2-oxa~1, 3-diazole: Total Protein Amino Acid

Analysis.

Kazuhiro IMAI*!, Eiji UEDA*? and Toshimasa

TOYO’OKA: Anal. Chim. Acta, 205,7 (1988)

REHAE NBD-F 2 fEl+5dck»T7 ¢
JBOBERESHITETSS. LHELIYV T rv7
YO ARt NBD-F X &t FHky 52 ik
otz RRILTIE NBD-tryptophan # &L, £0
s hMihp NBD-amino acid EREIOEETHD
LB L. —HZ D NBD-tryptophan pH 2-10
O¥EHhT UV BAH5 & aEto bahedl o
ENTE, TORERBHMHERES Tz LRED
#WmLi. UsL, fio NBD-amino acid JR&tic k
h—EaMRL, EEAETE{LLL. 180 NBD-
amino acid % Nucleosil ODS 7 5 A T—FKAEEH,
KERHLEACKEIBMIRETEE VS 7> v
ORI 3pmol THote. ThicgLTho7
3 7BCIr 10~100f mol ¢ » 7.

* KR I BB 2B

*2 RHURSFIREHE

HPLC Electorochemical Fluorometric Detection
of Amino acids Including Tryptophan Using
4-Fluoro-7-nitro-benzo-2-oxa-1, 3-diazole
Noriyuki WATANABE*!, Toshimasa TOYO’OKA
and Kazuhiro IMA1*%: Biomed, Chromatogr-., 2,
99 (1987)

NBD-amino acids (3G HE 470 nm, BXHERE
540nm % HTLREMEOFH & TH 5 2 NBD-
tryptophan D& ELKECH -, LA L BAIL
FHCE LT 5 LR T L Rl L.
HPLC #» 5 A 0¥ A on-line ‘¢ +0.48V ¢}
BB THE YT+ 7 > VORBBR I 50
fmol THote. —F, A—vAF 2RBT 30T

I/ BOREBRRX 100fmol T EEBRETH- .

ORISR
*2 WRAFESRHEMREE DB

Design and Choice of Suitable Labelling Rea-

gents for Liquid Chromatography

Kazuhiro IMAI* and Toshimasa TOYO’OKA: J.
- Chromatogr. Library, 39A, 209 (1988)

BEICHEIRTWBT IV, 4=, 7A=n
—ABXUH AR VERE HPLC EfRE oW,
UV-VIS, 8%, BRAFARECKIL, £hbo
PRGBS & & D RUETERLTRIERAR2WT,
fE B e bgES L.

* WERERLIM R 25

Marine Terpenes and Terpenoids. III. Isolation
and Structures of Two Cembrane Diols from
the Soft Coral Sinularia mayi

Masaru KOBAYASHI*, Takashi ISHIZAKA, No-

riko MIURA* and Hiroshi MITSUHASHI*: Chem.

Pharm. Bull., 35, 2314 (1987)

Btk v = Sinularia mayi ORE/RBEY X D B
Dev7IFVRICTFARVERELE. chbD5Db
LD a-2F vvr-5 7+ VLAY (—T) 1384
DY v AL VERBEIhTWE LD TH -7
“HoFHRe T 5 v o4 — A, sinulariol A (8a)
& sinulariol B(9) o#f#r FBEBSITCL T
L 8 ROWTIRHEEME L M 1% BE M@ neph-
thenol(11) ko Mol X b #asiilizEx ELL. 8a
LIRHEADRGEY vIRABh BV ITF VT S b
VOREEEE L bR 5.

i R IR

Protein-binding Potential of Ochratoxin A in
vitro and Its Fluorescence Enhancement
Sadao UCHIYAMA and Yukio SAITO: J.Food
Hyg. Soc. Japan, 28, 453 (1987)

RIEVE=L a3 vEVbRhTWSE 25 b3
v A(Oct. A) DB T 5 KRR LB 5100,
in vitro OEYHEERMEE & v 2 BEANORESEN B
Hehte. BERBECI 2RHOKE, 5 » FhE
TNT I YAOBREREVY, B, BouEkas
B VA BN EN o b FIET AT § v (HSA)
W Br-7e 7Y I (ELTHCREMEEYRL,
DA T A — & X n=2,15+0.05, K=6.01%
0.09(x105/M) TH 7. —F Oct. A x HSA Jt4F
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TP VEL, Tofefi pH KFEEZRLA
CORFWHIE Oct. A oy g ondiichiskds
A L EBERER L, LAV =) VR
LOBVWHEFRCERT b0 LHEET R

Effect of Dosage and Form of Cadmium on its
Absorption and Distribution

Curtis D. KLAASSEN*, Lois D. LEHMAN* and
Tamio MAITANI: Trace Subst. Environ. Health
20, 113 (1986)

AFIvaREAIYIoA (CACL) EarFiy
A—FFx4 v (Cd-Th) L LTEREELLED,

PRI & B i~ Cd-Th # & Ciz,
BWB S ¥y ABELEIE LAY, BAOH
WERIRX 2L 0TI, FNoBTENPIRVC
DThHote. CAClL % 1 HFisofiE TR 5FEEZELT
By o, EERSREoMmBSEOHML
HEETH - .

* University of Kansas Medical Center

BRBDOAEIVASITERORN &K
KAEH: : AHEE, 28, 286 (1987)
ARPOFEELBEOREAL LT, HEEDH VS
v A LESRO e EYRY EF, TOHLERIRE
Y RETHET LRSS oVW TR L.

Chemical Form-dependent Induction of Hepa-
tic Zinc-thioenin by Arsenic Administration and
Effect of Co-administered Selenium in Mice
Tamio MAITANI, Nobuko SAITO*, Mayumi
ABE*, Sadao UcCHIYAMA and Yukio SAITO:
Toxicol. Lett., 39, 63 (1987)
1BOeELEY @l LB, AFATAYY
B, CEFATAYVE) v ACEOSUIEER
L, FEH-F4 54 vEFERIh D0 ERNC.
LBO e Z RSV ThEEWTAFHENRED bR
A, EeRLapTR1IFEVRERTHEEIED
Lhte, BWeELE v RO HELERY FEH-7
FER A VEHOBEANLANC LS, HeVv VR
I AEHEN, BeBoRMBESCLIRPTHEY
5ERIB ORI

* BRIERAY:

Strain Differences in Changes of Essential Me-
tal Levels in Testes and Other Organs of Mice
after Cadmium Administration

Tamio MAITANI and Kazuo T. SUZUKI: J. Pha-
rmacobio-Dyn., 10, s-12 (1987)

SHOERRT Y AR F i v ARKETREL,
il B, BhoLASE Vv oBLEEANL.
DBA & CBA -Ccid¥siirh Cd BE M 3RHKL D
1E ¢, FRCHEPILASR VA DOKRELEELN
ABdLhl. —H, FHEboLEEE Vv~<rix C3H,
BALB, C57BL i\ T, KEXATLIAD LRI
LAz rFid4 VEERCHFRTOIEEG VS
i3, DBA & CBA ofinik&icHimrmlLic. Fi
BALB i#\C, SR X 3> 5B~ Cd
DEBEBTERETHT — 28 ohic.

* B AEWIER

ROZEL - ORNES STESNERICRIFET RS
REDEE
FIR#ET : At 28, 288 (1987)
ARBERYETHL BRI VAV YHAERICL YR
INn5H, RETLIARBIVARERSCI Y TOE
ﬁsn{szﬁ@)zﬂa’o X > Y5 50re, HILER
I, s, P, RBSBILTEBILC.

The Effect of Various Foods on the Intestinal

Absorption of Benzo (a) pyrene in Rats

Yoko KAWAMURA, Eiichi KAMATA, Yukio

0GAWA, Toyozo KANEKO, Sadao UCHIYAMA

and Yukio SAlTO: J. Food Hyg. Soc. Japan,

29, 21 (1988)

Sy FBERRIBERVY (a) ¥vy (BP) OR
W RiETHET 2H 2 ORR[OBEOVTHRIL
7o, MC-BP # REFOARB IURMRI L LD
7y PRENREL, OdoksEE2IELCED
A, FUFVL vLARE ML BP oBREREL, £
DORILEIL50.5% B 39.4% ThHote. —F, &
e—=R, XV, Fvrv, xovvIyy, hoks
LEERAS S L OKBER CXRRBMHEH, &
IR 20. 1% 25 29.5% TH-le. HEEMCE
Ty, in vitro it} d BP oOEE & RINR
BIbiabhi. EEAME BP ofaik, BP 0B%E
B 2EBELLHHEFTCH -

Distribution, Excretion and Lymphatic Absor-
ption of Benzo (a) pyrene Administered Orally
in 0il Solution and Aqueous Suspension Forms
Yoko KAWAMURA, Takashi UMEMURA, Masa-
mi WAKANA, Toyozo KANEKO, Sadao Uchiya-
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ma and Yukio SAITO: J.Food Hyg. Soc. Japan,
29, 26 (1988)

<vv(a) vy (BP) o XGHEK L KEEKY
7y PREREEL, 24 - BB L VY vABRIR
RIS THREOHELR L. BP RFMHE L OF
BBERETHFEL, KBERCXTOBERNELL
-?c. BP oxHERBER L BE, P T
Holeh’, KBEEE RGBT TEHARE,-
2. EDX 5k, BP 5@t sk X UKD
B8, HILERREEOA T Hhehte T
BECERBEOME ot —F Y YAFENSLORI
B, HBEKTO.20%, XBEKTO.22% L%
L<{, BP oBRERINCKTBY Y ROFHFIIPE
, HERIB3ELALhich- 7.

Estimation of Daily Intake of Chloveform by

Japanese Housewives

Masatake Toyopa, Kayoko KOBAYASHI, Akio

MITSURA, Yukio SAITO, Keiichi UNO*! and

Yoshio SAKABE*?: J. Food Safety., 8,219 (1987)

ZEBHB I UCRPET O2LAOERH 3 B DK
BRE A HEDE. 7 e ek ORI, R 30g,
K 170ml, Yy vEE1ml, 7Rx2,A€ vE 0.5g 2%
B7yArakAh, ERVAKMTMEL, 7ark
Nak 0C B n-_vxvdichif L, ECD-GC
RT7Z7reirt A B Y2 O LEH 7 vkl ail
GC-MS TR L. BEFEPD 2 v vk A BE
1% 1.7~45.8 ppb, T35 13.7+9.6 ppb ‘T H - 1.
FRO7ewiL LD 1 HEREIRT. 5~01.9 pg, F
37 26.4+11.8pg Tholo..

SRR ABERER
* AHENHANRER

FLA=-LEEBDHLI: > BIFLOBES

*
NIRRT, BEER, FEMTA: £HE 28
492 (1987)

TAa—nikERo AR V=S (EC) Off
BAWMETHBLE. A=A vA— 20K
HWL, vrenix vOCBEHEE, 3bHREy SNy
2770 ) SARALTHEEE, N,N-YrFLELA
TIFOAFATE—-NVERIGZETT A+ 1{LL,
=ZFAPUA—Fi=hTATES L, GC-FID ¢
BE L. BHEERE 30ppb ©, HE, ©—24, B
~4 L, 300ppb ML E FOEINEKIZ70.9
~86.3% Th -t 9HOHET & =2 — Ao

THAELAVWTHE L LA, EC RBRHEBARAUT
IR RED . Al DEEC1I AN ERHE
Lo biba® 5~ 6l Ef+s o L ncEl.

Determination of Ethyl Carbamate in Sake by

Alkylation and Gas Chromatography with a

Flame Ionization Detector

Kayoko KOBAYASHI, Masatake TOYODA and

Yukio SAITO: J. Food. Hyg. Soc. Japan, 28,

330, 1987

HEROILNA I vB =7 2FEELL, GC-
FID TR+ HEXHRB L. 2l vg=F
MizerisArATHIBL, 7RI CAh T ATHER
%, BRL, NNN-SAFALEALAT I FORAFAT
RN ERLITHHIHBRT=FAPVAL— A
I ATCHEL, BEL. BEBEST 10ppb, 100 2g
/kg HTRMUICREOEIRERILPHT3. 7% Th 1. 7
A& ot GC/MS CREER L.

Inhibitors of the Arachidonate Cascade from

Allium chinense and Their Effect on in vitro

Platelet Aggregation

Yukihiro GODA, Masaaki SHIBUYA* and Ushio

SANKAWA*: Chem. Pharm. Bull., 35, 2668 (1987)

Allium Chinense G, DON {2 X bSrxz s/
YU YREBLIUL R VAT v ERBERAELIE L
L T N-(p-trans-coumaroyl)-tyramine, N-(p—cis-
coumaroyl)-tyramine, lunularic acid, p-coumaric
acid XHEEL 7. X b2 lunularic acid oBgHi{LE
PCHDIAFARVEROWTT v RE T v vE
BERIBEFRAYHBRE L. sshboflbdhieo
VWM IR S REF L e,

* WA

Inhibitors of Prostaglandin Biosynthesis from

Mucuna birdwoodiana

Yukihiro GODA, Masaaki SHIBUYA* and Ushio

SANKAWA*: Chem. Pharm. Bull., 35, 2675 (1987)

Mucuna birdwoodiana DEX Y 4D 7 =/ —1
HEHEZEELE. thbo{tdHo 5D 2,6-
dimethoxyphenol & N-(trans-freruloyl) tyramine
%, TRrARSI v VvESERIEEHERL. 35
I L in vitro TOMN T M/MREHLMHIEELH
LT

* WERFERER
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Studies on Biologically Active Compounds Co-
in Chinese Medicinal Plants Used
against the Stagnation of Disordered Blood

Yukihiro GopA, Madoka KATAYAMA*, Mitsu-
ko TANAKA* Masaaki SHIBUYA*, Fumiyuki
KiucHi* and Ushio SANKAWA*: J. Pharmaco-
bio-Dyn., 10, s-50 (1987)
EHCBmERCAVOh 5 EEROWT T r A 2
77 v vESBRMEERYRERLT—KAZ Y —
=V I EfFok. ZOMRREGCHEEEALR L3
%I BREE], (B0, MEA] koW TEDH
ERMRSOME, REXTo%k. BLhEEYE
DL, BEEREVWLORDWVWTE, EbK in
vitro O M/MREEREIER W THERE L.

* RITREEIRAE

ntained

Y ORBESECOWT

Wy gk, FWEIF MRS, 4, 95 (1987)
BYEASERCE VT, BRI FORBEEE S
BHMPE SR LTI DA TR T SO0 ORE L
HTHDC LA RERE L.

ARl = v v ET X OBEMRE OV TRESE
(@, =~vFv, #l, $ BEXAELL. BHEK
LHAT, BREANERIIY B TR TV

Studies in the Guinea-pig Stomach on the For-
mation of N-Nitrosomethylurea, from Methy-
lurea and Sodium Nitrite, and its Disappea-
rance

Miyako YAMAMOTO, Hajimu ISHIWATA, Ta-

kashi YAMADA, Kunitoshi YOSHIHIRA, Akio

TANIMURA and Isao TOMITA*: Fd.Chem. To-
zic., 25, 663 (1987)

ELEy VRAFAMRFELHEMB I LY Y2 %H
BELcklEo, BREWYD N-=rrY 25+ RHE
(NMU) o4 sk L UHERCSWTHRELE. =1
vy 3B OAXHL, A PH etV B
RBOE»HOMEKIIEDTHL, 2.5 2HIKIL20%
DT L. NMU 3B RCHESHIER LR
FHEHIOPTERBRERRA LY FO%KIIRATH
£l7. zokxishicd NMU 2l Ihic, #&
By s rice ey P OYAIIETE X Y KEGE
bLrteerzy R, HATO NMU &R E
BHSHO 1 THoH, BOFEIIVEFALLD
NMU D#&EEIEL fro .

* BB SIRERER

Liquid Chromatographic Determination of Me-

lamine in Beverages

Hajimu ISHIWATA, Takiko INOUE, Takeshi

YAMAZAKI and Kunitoshi YOSHIHIRA: J. Assoc.

Off. Anal.Chem., 70, 457 (1987)

FHibo 2 5 § vOBRREIROWTRE L. K8
A A4 VRBERS X OB 4 VBB 5 AT
WAL, BERCOWTA A v_7EERGE s 5~
7374 —%fFol. 75 4LCw 5 TAHL ODS %
v, BE#EELTO0.006M1-5 v UV AERRF+Y v
A%Ete 0.005M YV VEAREHEHE ARV Y2 -2,
a—k =¥ 4 WORESKE 0.6~2.4 ppm DR
REHEMLc A 5 3 voEIRE 2 90.3~102. 1 ppm T
Bote. 27 I VBl =y Tz hbofkkxAh,
95°C T30 MmELA-& 25, 0.52~2,20 ppm D
A5 I vOBHEREDL.

Tetramethylsuccinonitrile in Polyvinyl Chlo-
ride Products for Food and Its Release into
Food-simulating Solvents

Hajimu ISHIWATA, Takiko INOUE and Kuni-

toshi YOSHIHIRA: Z. Lebensm.-Unters. Forsch.,

185, 39 (1987)

Ele=roBEFRENTHD 2,2-TVEALY
TFu= Y ALDRBRYF VS AFAY IV )=} Y
A (TMSN) o4k =1 (PVC) SIS AMAS
DOBRIFR EFOBFEOWTHNL. 17TH0R$12
fEre TMSN 2@ bh, &EX 523ppm TH oA
Z ORBIT OV TEERRFUERE VTR HRR
®{Totcdh, 60C T30 HHoRETIE TMSN
ORI EAERD ORI »Te. F Y — 7P
40C T120HHDRET 5ppb OFHATD LT,
PVC 250 TMSN o (y, prb) i2EE(2)K
K& I h, Iny=0 08786x—5.696, r=0.9927
BRI o . HH, BHEF o TMSN 13 GC-MS
TRERL.

Chemical, Physical and Microbiological Indexes

to the Surface Deterioration of Melamine Re-

sin

Takiko INOUE, Hajimu ISHIWATA and Kunito-

shi YOSHIHIRA: J. Food Hyg. Soc. Japan, 28,

348 (1987)

7 AFy 7 DHLOHERFLRDLAMNT, 2
5 3 VEIRRHARRRY 4 SRR CinEATE ¥ 205 &
hIEL, LRy, BB, SEMENTERCL YHL
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BPHUELI. AT IVREMTBHRLATATE FD
e BEER (V) S ABEH (x) &k Iny=—
1.0755 ln x+2. 2462 ORIz H oo 2 FV VTN
—OEEHE(Y )12 In y=4. 2064 In z—9. 3640 DRI
LichioTHEMAL, REM S (V) i3, ERiEsr—
Erhrot 2=7 LT Iny=0.9330 In x—1.6486
DOREL, - Escherichia coli vz X % FHHE (V)
it In y=0.4254In £+9.2976 DRIFHEMED BT,

Involvement of Transposable Elements in the
Formation of Hybrid Phages between Bacte-
riophages P1 and R Plasmid NR1

Shigeru I1DA*, Jurg MEYER¥*, Katsutoshi MISE

and Werner ARBER*: FEMS Microbiol. Lett.,

43, 111 (1987)

Pl :XU'NRI vy avidicfErET 5 IS 14
FHTcodEK® LI b, P1-NR1 4—fk& P1-RTF
BIU Pl-r-det 77 —CWBRINDZ EMNEHS
hiz. ~47YV o F ¥ 2kt IS1HTiIRE
THEBZ ShBREN, Ebeilrs, 77 7%
BlEx -7 PICm 7 » —odWEDLR B L2 5.

* R UL KRF e AV E—

Widespread Occurrence of the Restriction En-

donuclease Yen I, an Isoschizomer of Pst I, in

Yersinia enterocolitica Serotype 08

Michiko MIYAHARA, Tsutomu MARUYAMA*,

Akira WAKE*?, and Katsutoshi MISE: Appl.

Environ. Microbiol., 54, 577 (1988)

= =7 RE Yersinia enterocolitica 558 (03
17k, 05 2%k, 06 1#k, 08 148k, 09 8%k, 01, 02,
03 2#k, 05, 027 4%, 07, 08 6, 08, 019 1£p),
Yersinia pseudotuberculosis 338, 35X U Yersinia
pestis 3PEOFIIRIC OV THIRBERELOBRE LT
wic. BEOBRERERXVUHENL, lysozyme PR &
polyethyleneimine &M\ e, B L I Yersinia
RE o 7chC, Y.enterocolitica 08 d14Ekrp128k 1z
REROEEN R DR, hokhbEEXRTE
Mote. BEMBLELEINTWIDL Pst I © isos-
chizomer Ch b, Yenl &5 L. Yenl & Pst1
BENERENARA—ChHH T L% ligation EB %
T THEZR L. Y. enterocolitica A2635(08) higE4:
THAMREYSREH L. 600U/ BEREREOM
EoRVEHEIELRI. Yern I 2ER 0C &k
WTh Pst I XO@ESELPRETIOC, BTKER

DNA oyl KwhERAT S bR 5.

MRS AT BT
* R TR ERERT

HEREEZE S BEOBRA~NDOY

—Lipid A O#5LFHEEM—

MiTE—: 7y =7, 24, 163 (1988)
SYEDEREFETHAMENGE (= Fie v
V) OERFETHD Y € FADHENH LA RIH
Jott, FRICE D TOBRYEZ 0T L LT
BMLTWA., ¥, VEFAOHBESAMYHRTS
LEB S EOMBERITOVWTERLE.

Ly H1ERBROEABEHEE

—FIERs, FRIL—HE* : f¥BhEE, 41, 260 (1987)

JefpEmME A BT 2 EEER OB S 2
BHT, EBERPRTY + ¥4 2B8SEEDLRI
PRCEBFKEOSFEME ST REAPBCILEEL
TWeDT, 02 bh 3MELBEICI\TEE
BHEFEPOETIHEL, HEYHOEFEX VE
BNETAHERHRA L CAEEE 2T, BREENE
R, REEHRE, FREELSPERR L. RETE
£# L L Txwe Fusarium oxysporum, F.solani %,
ARG KB & i F. sambucinum, F.solani var.
coeruleum & ECHEELT. Oy 4 eHE~OHEE
2XB&C F. sambucinum, F.solani var. coeruleum yZ
HVIFR A R0, DWW TR HE L I F. avenaceum
CHRREORFEMN 2D, fERI10MED Fusarium
NERFHEBET5 L ShTuwicbor AR, KA
R BE LT FEREYREE L.

* R

h—%k—=>a T HHBEE (Fusarium graminea-

rum) Qe Gibberella zeae OFIMCET

SRE

MMUIEZ*, —FIER : BMEHRRERESER, 30,

43 (1988)

19856E8K, MERFEMFO» —F —v 2 VRIGR
B WTUBRIER L, HEkesBoRakk
DFOSBBBBIIE. FOOIRIVFOI T
BT, BBELUCEERRY TR, Fusa
rium WROABSEFEEBLILRAE LA, »—
F—=va VEFREERRTEE DR, HEERAES
ETBLIOTFOIREBRUIE Z Hh DRBLILH
RHOELMRTH 2 ERHER LI BENER,
BRI 35 X ORIE e & Gibberella zeae(SCHW.)
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PETCH ‘ChH Bz Wbz L.
* HRELRARBEPES S

BX, RE0HER

—FIER, & K5*: EpIEGE, 16, 95 (1988)
SRR RERVEE TORSBRRE, 08
FxZTTCOMMERT, BEDAVREEESh, F
BB X b —/EE, HREECWCSETrEA
OB AREL, BENALELILLLTWS. Y
BEHELCHYE, BREXNETHSEERCOVWTR
ETatibr, AAEAlE L TUFBEACRESR
LATLLTOC v H 4 =DHECIRE DT, BWER
BHOHE 7 » 5 oW THR~Te. SbR, HERE
ELT, FIRHBIERS) 2HEERK X 58K, ERoi
bhiy ve, EBERSIUVEBAY v+, REHT
FRoWTOEBRAEDOHKEL E D ¥ Lok

* e L G A BE AR AT

BEEE

EHopE>, il—5*, —FIER : "R, 6, 792,

(1987)

HECX DMBRYEL LTEABTIT A_AF LR
5, WV HE, 7V T ay b RE, A—aEN
WETHY, 797t ay s AEDSZARRESRD
EFR. PEIVThAERPXBEH 6 1RE
ThHh, MERAR (& ERER) »LoWRECMm
WBRIGIZE D, 7AVEA RMEBEI O EEER
HAS oM THS. AEZALABEORM AL
BETHLa s vIF{FAERLR YT 5 A<EER
FOMENRAIND L 5 h EENNLETH 5.
HE7 vA¥ - X BHEBO 5 bREZMBTIRT

ARNELNA, HVORREDN, TvaAF-—HREX

MEBEE TIL7 ARAEL RN, BEEIRS Tk
BEEDOEH 7Y S bas B A, P aARevRE
NEERIh .

* BAR b REEE

BAT v YEND D Aspergillus flavus Q55 -

RTEEDT 77 bE &l

RANBIE*, EbiEr, FARME WLk £

FRuftss*, REREY, FEIR—: <1213

v, 25, 21 (1987)

19813 X TR 19835 E A S hichilR 7~ » ¥ 5 11
Bk, €©—3 o v 10O QB I i Aspergillus
SAavus zoWT7 75 b ¥ v v (AF) BEREYHRFEL

oo >y YRETB A flavus DEERI346.5% T,

Y=y VTOEEFL.6% L kENEh ol F v
VKOS MERR 448k 3TER (84.1%), ¥ —F » Y DJ}
BEER 47HR 438k (91.5%) 2% AF AgEl2nR L.

+ v K0 AF & PFEE 1T K E4r A flavus subsp.
flavus LREIhT. 7T~ VF, ForE—, ~—
ErF oY, =AFITFHe Y, EREZFFFy IC
AF HPEEIc X 55 ED bhi.

* MFEHRE R

BAE—7F Y 15 L O-methylsterigma-
tocystin &4 |Aspergillus parasiticus (T
WwT

E#NBAEY, BREEY WF £, FREELY,

RHERFEY, FRINE—: <2V, 26, 37

(1987)

O-Methylsterigmatocystin (OMST) 13 Aspergil-
lus flavus 57 75 % v v (AF) LRBCFHRO
RBEH L LTHESH, TORBEDOH M OLLD
HENEHFEIRTVS, FRTIIIBFERHBALRLY
—F v YMBLYEE LI A. parasiticus O 1 BiEED M
L¢ AF %43 OMST oo LETIZ EY
TLC, HPLC 7 Xie X b EER L. Ao OMST 4
ERY—7v Y i —rih b 700 pg/g, HKEH
L¢ 350 pg/g, YES ¥zihC 180 pg/g TH » 1.
A. parasiticus ¥ x. 5 OMST o 4:p 12 Bhatnagar &
(1987) oGk ¥, AT HFROEKTHS.

* HETHRERET RN

Structures of Two Stereoisomers of a New
Type of Indoloditerpene Related to the Tremor-
genic Mycotoxin Paxilline, from Emericella
desertorum and Emericella striata

Koohei NOZAWA*, Shun-ichi UDAGAWA, Sho-

ichi NAKATIMA* and Kenichi KAWATI*: J, Chem.

Soc., Chem. Commun., 1157 (1987)

FHEEK Emericella desertorum DEfh~x9 v
=F AR LV E striata OFET7 P vaF Ahb,
EhAME~ 4 2 b+ v vo—1f paxilline P&
EUTHB =k ABEY emindole DA, 7V X4AK,
mp 146~147C, [a]p —30.7°, emindole SA, )%
ik, mp 58~60C, [alp +32.0° (TR LI
CxHyNO) #BMEL, % o{feffd 'H-NMR,
BC-NMR =~s b, XERFLERIDEREL
t=. Wi L i proto B indoloditerpene T b,
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paxilline 04 &R BEIED S H2YH L Bbh 5.
* BEERAE

Studies on Fungal Products. Part 10. Isolation
and Structures of Novel Bicoumarins, Deserto-
rins A, B, and C, from Emericella desertorum
Koohei NozAwA*, Hideyuki SEYA*, Shoichi
NAKAJIMA*, Shun-ichi UDAGAWA and Ken-
ichi KAwAI*: J.Chem. Soc. Perkin Trans. I,

Structure of Neovasinin, a New Metabolite
Produced by the Fungus, Neocosmospora va-
sinfecta E.F. Smith, and Its Biological Acti-
vity to Lettuce Seedlings

Hiromitsu NAKAJIMA*, Kaoru NISHIMURA¥,
Takashi HAMASAKI*, Yasuo KIMURA* and
Shun-ichi UDAGAWA: Agric. Biol. Chem., 51,
2831 (1987)

WRIRE Neocosmospora vasinfecta var. afri-

1735 (1987) cana DIHED BT LHROBRT, HERHHEP

FREEN Emericella desertorum o—pjichiEty ©VEASHDOROMRELRETIVHOFELR
& LT, silvaticol, nidulol, ergosterol, paxilline, ¥, BT neovasinone & UTHfELAd, 4 EIX
mannitol & & 312 3 EEDFH bicoumarin {t&Yy S DRFHMWE L LT neovasinin & 4 1} 7z mp
YE s v ek Az ANBREL, desertorin A 204~206C, CyyHaOs, AR LR Sh, 0
(Cz2H1405), B(CzsHx0s), C(CuHzOp) &4 Lic. MWH%REL LT 'H- & B¥C-NMR %fi\v, 2H,5H-
FhERO %% 'H-NMR, BC-NMR z-ts p A  byrano[4,3-b] pyran-2-one & fZ 8] L Jz. Neova
Lk BT Ic S ¥, 7, 7-dihydroxy-4, sinin (¥ neovasinone & [, V& AEHIHORD
4'-dimethoxy-5, 5'-dimethyl-6, 8-bicoumarin, 5,5-  {f&#% 3mg/l CR i, 100mg/l Cavir—1o
dimethyl-7-hydroxy-4, 4’, 7-trimethoxy-6, 8’-bicou- 1702 L.
marin, 5,5-dimethyl-4,4’,7, 7-tetramethoxy-6, 8’ * BRI
bicoumarin & FEE L7z, Silvaticol, nidulol {3 As- .
pergillus silvaticus DRUEHE LT bh, A A New Species of Heterothallic Talaromyces
2 HITHRD TR S i Masaki TAKADA* and Shun-ichi UDAGAWA:

P Mycotaxon, 31, 417 (1988)

19765F I FILR AW o i DA S hie

TETFTWE Talaromyces OUBF Y HAFIREL
BELicksh, ~Frz)y 2 Thbh, FHELHH
L. KEik 37C TXL&EFL, =2r=—WHIIR
REFIRA VvV OREEL, KEAOTESR, 15
A%, FRoFERT, HElktSRERO~=vY,
BE B O ETFEHRT 2 HEEFET 5.

Talaromyces D EEAFBEIIVThIHER Y v 2 TH
FHEEE Emericella striata pHEE - RINBE D, BRBRENTBE LTS, At T derzii

# emestrin BIEHRICOVTRES, WHET v (7>%n7 Penicillium derzii) Lg% - it# L,
%55 shamixanthone & & iz, FHHILEHE A R L.

LT mp 230~238C (43£%), EEhHRRORMEY ARG

NEESh, emestrin B L 84 L, Lo{b¥lEEy

BRLL. FWHIX CaHaNOwS; 26l b, B Materials for the Fungus Flora of Japan (42)
OHFEEELH T SRR epidithiodioxopiperazine Tokio IWATSU*!, Shun-ichi UDAGAWA and No-
{e&4y emestrin T 5 epitrithio FHTH 3. ritsuna TOYAZAKI*2: Trans. mycol. Soc. Japan,
Emestrin B 0% £ OB % &, 'H-NMR, 28, 9 (1987)

BC-NMR Ry t TR X BN ESE AT OB oW T ARE AN HAAE LS
#heE L7-. Shamixanthone 3 emestrin BiH L &% i A KA T E B A TR RSO T EEN
‘G, E.wvariecolor, E.rugulosa 75 X'[7] U Emericella SRR KBS CRETO 4 o TRR
B oEsbREHEShTH 5. L, EmLis.

* BIEFIRE Phialophora parasitica: KEFRKBHTE Y O

Studies on Fungal Products. XIV. Emestrin
B, a New Epitrithiodioxopiperazine, from Eme-
ricella striata

Koohei NozAWA*, Shun-ichi UDAGAWA, Sho-
ichi NAKAJIMA* and Ken-ichi KAWAI*: Chem.
Pharm. Bull., 35, 3460 (1987)
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HAEETRELLAYAFA FH LY.
Lecythophora hoffmannii: HREHEXAD L

FUVIARE—DH =Ry PLBBIELIAT RS

A MDD

Acremonium sclerotigenum: fEEBR/PMATHESLT
B LI~y A LR bR

Sporothriz cyanescens: KRR HHTH » D
WAL CTRELLE VAL R PO

TR EYTERETRR
*2 WP HRERETRR

EXSAPOKHEIMA ML L FRELVTOSH]
&

FRINE—: =4 = bF v, 26, 23 (1987)
FTEERCET 2HEMENNATEE LTEE
D GMP £t > RARHR L O X HEFH0
BRI HELHSL, REEAS I OCFORR
BB EFERE LTHEERORD LI B
EEROAREEFRCER T 5 COBBRERER
A RBEYEERCET S~ a2tV
Hof, 777 by vBEROTAERID
WTERL..

FEOHEE 4IRS WR

FEmIE— : New Food Industry,30,1 (1988)
hE P C19874E 8 H25~29A pifE S hicif 1
E+HEBHEYEROANT Y, LR~ fatsy
YHRBET 5 R OHMER L POIREBA L.

RRICHHIER (WE) FRerE
FHEIE—: KL, 28, 219 (1987)
ARCRETII CRROWTRHEELTUTD LS
TeEs Rk~

ARG COEB R LW OROEY, RBE,
Zoftk UCEEE, pH, EiR, =27 -1), RiF
D H O L, HRITAROEER A&7
HE7 v -5 LERERE (BB ETomIMaE, EF
B WM, wWmEE - EGEE SRS IUNIR AA
FEKEMIS BERAEMIMA #-A8S %
¥ BRE SIS, FEIFRE, RN - BEH,
PREMT RS - BUAMR), 5 o BTIRRRE &
ZDIEHE.

HEREDEHOEEIBERH LT 2HAY D
W, WREENTAROHEAREY, ARERI L
EEMT AR EOBEFERCTE EDTRLE

KE707 (5) 1EBKHE

KENE— : BFEBIEEE, 15, 261 (1987)

Y5 oW R LEERLEARL LT, BEAEN
@ Absidia, Mucor, Rhizomucor, Rhizopus, Synce-
phalastrum, Thamnidium, T F&pEShORETFTE
i’ Onygenales, Eurotiales icf83 5 AFEMcHR,
%l Microascales, Sordariales 1zf@3 % fR&EMN K
HE, RENET RENCHBES L URELEN
BT 5 Acremonium, Alternaria, Arthrinium,
Aspergillus, Aureobasidium, Botrytis, Chrysospo-
rium, Cladosporium, Curvularia, Exophiala, Fu-
sarium, Geotrichum, Gliocladium, Humicola,{My-
rothecium, Oidiodendron, Paecilomyces, Penicil-
lium, Phialophora, Scolecobasidium, Scopulariopsts,
Sporothriz, Stachybotryis, Trichoderma, Tricho-
thecium, Verticillium e ¥ DEBOWE, 8%, T
ExHOLE, e b BIVCFRBOEBE, =41 2t%
YVERBHLE.

P a%x74 972X

B b vard—73—54, 10, 235,

(1987)

IPCS o “Principles of Toxicokinetic Studies” %
iz, RO Py vadi T g 2 AR TAEER
I UBBHERINTVWAIABTLRAMLE. rvas
T 4 7 AOWEFIR, BLEY - KRB - 4655
T Lot T o EERe TV, EHEN
y—=aAFFIT 4 FAETN, & BT HILEDE
~DRBRFAETHHO b Y ak T 4 7 ADH
T, txvarki g s ARBROFNER EOWT
B Ut

Urinalysis for Detection of Chemically Induced
Renal Damage (1) Changes in Urinary Excre
tions of Enzymes and Various Components
Caused by Mercuric Chloride and Gentamicin
Hisayuki OHATA*, Kazutaka MOMOSE*, Atsu-
shi TAKAHASHI and Yoshihito OMORI: J. To-
zicol. Sci., 12, 341 (1987)
2P L 2 RATRE S BN, BRE
TRBTHHEXERT A, HFKER, ©v
=4y vORARERELES »  ORGERERT
e, FRAEHBEUR EXRRNICWELL. 2hdo
25 42—z =%kt BUNHOZEL L iz bhici
VAR R SR, i, BILEHHRCLE1F 2 -
—DEE R —vRREBZ LXAD. FHEORS
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A5 =z =R TRERRNCETS itk b,
EMRAEREEORE L EERENEETETHE S
LERLI.

* BRIAFIREDS

Urinalysis for Detection of Chemically Induced

Renal Damage (2) Changes in Urinary Excre-

tions of Enzymes and Various Components

Caused by p-Aminophenol. Puromycin Amino-

nucleoside and Hexadimethrine

Hisayuki OHATA*, Kazutaka MOMOSE*, Atsushi
TAKAHASHI and Yoshihito OMORI: J. Texicol.
Sci., 12, 357 (1987)

(2P X B EH OMEIAL & T OMEE & S
CRBETAHELHL I HN T, FREHZoR
8B p-7372727—0, Vavn=fyy 737
RIVFAVIFRIUANFH U2 MY vORARVRS
L7 » + ORFEERSERENE, BA, RABMERE:
EERBEBHCELE. ThbDAT5 x—x —%HlIE
THZERE 5T, FARE, AAE X OEREE
OFIELXHNTHZ ENTETHHT L2RB L.

* RAIASIREH

Effects of Benzimidazoles on Mouse and Rat

Limb Bud Cells in Culture

Toshie TsUuCHIYA, Takuzo HISANO*, Akira TA-

NAKA and Atsushi TAKAHASHI: Toxicol. Lett.,

38, 97 (1987)

fEHZHED in vitro KB CH % mouse limb bud
cell differentiation assay %\ CHEISHAABE Y&
5t U7:. Benzothiazoles ¥ X ¢% benzoxazoles |3, 4
LA R X eh o Tcdd, benzimidazoles 3 fH 1%
HaRL, ToOBRESF L Y, imidazole Fip NH
proton AEURBICETECHD, ILIZO acidity
LIEEEOBMEAMHBIT 5 & LAVR®B IR ¥k,
thiabendazole (TBZ) iz X B RBlicsiT 58
ZoREYH LT Blewic, TBZ 3 X B FofR
WY X B 4r{LBEERE % mouse (sensitive) 33 X Of
rat (resistant) @ limb bud cell Tl L 1.
ZOMRBR, MRTORZIROEIEEOERFRE
5T EARB I AT

* RERFEFR

Effect of Chaetochromin A, Chaetochromin D
and Ustilaginoidin A, Bis (naphtho-r-pyrone)
Derivatives, on the Mouse Embryo Limb Bud

and Mid Brain Cells in Culture

Toshie TSUCHIYA, Setsuko SEKITA, Kiyotaka

KoYyAMA*, Sinsaku NATORI* and Atsushi TA-

KAHASHI: Cong. Anom., 27, 245 (1987)

FFI0B D~ v R i fF % B\ C, midbrain s X
O limb bud o #ifa % AML, SHLERRLREIL
fe.

HILpEExhic<S a b& v v ChH% chaetoch-
romin ¥RE oW TR Lc#sE, chaetochromin
ABIUDIEER CHWVERHEDETHHZ LD
X h, ustilaginoidin A X h LFHO—DPE T
50243 LB AR L.

=y AORMRE A ViR E R #E5H&ED in
vitro RRE L GEERRE I EEBE L DR S,

* IR A

Effects of 3-tert-Butyl-4-hydroxy anisole and
Its Hydroquinone and Quinone Metabolites on
Rat and Human Embryonic Cells in Culture
Toshie TsSucHIYA, Akiko ISHIDA, Naoki MI-
YATA, Atsushi TAKAHASHI and Shozo KAMI-
YA: Toxic. in vitro, (1988) in press
3-tert-Butyl-4-hydroxyanisole (BHA) D {4t
T s L et et sienie, BHA X OB
R\ T embryonic cells # H \~ 7= in vitro
CTORBYITo 7. Midbrain 3327 limb bud cell
differentiation assay %7 - 7c#tE, BHA T
R Wi » - 0k, KB B X UF 2 v)DHH,
neuronal cell foci % chondrocyte foci DARKA L b
ERETHEE TS LA L. BHA ofRBIE
#AbizovT, HEPM cell growth assay % T
BEf L. £0#E, BHA i 3foE# ol S9mix
& huFh b RAWELI i, BERED,
Syt SO CRLEMN{LIR. BHA X5 b
1000 mg/kg #HE&LEERMAR T, WEHED
fIC foci DARIERZT DT, embryo Y
HExigwZ EXYHBL.

Comparative Studies on Absorption. Distribu-
tion, and Excretion of Flame Retardants Ha-
logenated Alkyl Phosphate in Rats
Ken-ichiro MINEGISHI, [Hideo KUREBAYASHI,
Seiichi NAMBARA, Kazushige MORIMOTO, Te-
rue TAKAHASHI and Tsutomu YAMAHA: #j4:
{b3, 34, 102 (1988)

BRHIFYR (2,3-YFrEedBEA) FRAT 2 A
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P, €A (2,3-vFrESrEL) kA T4 b, b
VA (,3-YZuveslm*l) hAZ7 =4+, FPIA
(1-78v-2-Frbr) FAT7 24 P BIVCLFY R
@-7vn=gL) FRATZ 224 +DF5 > VBT DR
W, £, PEfheou THBRE L.

DNA Damage in Urinary Bladder Epithelium
of Male F344 Rats Treated with 2-Phenyl-1, 4~
benzoquinone, One of the Non-conjugated Uri-
nary Metabolites of Sodium o-Phenylphenate
Kazushige MORIMOTO, Masamichi FUKUOKA,
Ryohei HASEGAWA, Akira TANAKA, Atsushi
TAKAHASHI: Jpn. J.Cancer Res. (Gann), T8,
1027 (1987)
o-Phenylphenol (OPP) ¥ X 'L DR 7V —{R
A F34 7y P B EZEREAL LM
1 DNA oilie 7429 BB TR 2-
Phenyl-1, 4-benzoquinone (PBQ) % 0.05~0.1% ©
ks ¢ DNA % Zw iz, OPP ® 2,5-dihydro-
xybiphenyl Tz R E T HEE Rdleh T
0.05%~0.10% PBQ AE# S5 HAD 7 » FERIX
Bt AR BDoh.

Specificity of Of-alkylguanine-DNA alkyltrans-

ferase

A.E.PEGG*, D. SCICCHITANO*, Kazushige Mo-

RIMOTO and M. E. DoLAN*: TARC Sci. Publ.,

84, 30 (1987)

3L T4 o Ob-alkylguanine-DNA alkyltransfe-
rase (AAT) 3 KBE 0 AAT Lzl b Ot-methyl
T B0 AFAXVRETIENEZRML T,
*¥ 7z RNA fp Ob-methyl G 13 AAT oZEEHEL
Tir=&# DNA © Of-methyl G X b 57z D
Risk2miE L. —%, Of-methyl G 245 T 54
WA Y X vAF ML AAT ORIFAREE L
Jo. FEHE PP CERTALEAULT AATOR
RESEBEAOIDHR VW THRE L.

¥ RERVYAR=THIAREN A=Y= 2T 4 I

v & — R

Isolation and Identification of Metabolites of
2-Ethylhexyl Diphenyl Phosphate in Rats
Tomoko NISHIMAKI-MOGAMI, Ken-ichiro MI-
NEGISHI, Akira TANAKA and Michio SATO:
Arch. Toxicol., 61, 259 (1988)

BB TH D 2-=FA~FIALT = =

AkAZ =~ (EHDPP) @3 » + T fhNEIRES
R L. #ofrb L YC-EHDPP 3 Hh ek
RXf, 24BERILINIIZS0Z R B X U#EAPHEZh
f=. 7 HEITIL, 48%H3RIc, 520 EREh.
- 2 Be6 % EEL, EHRBIIR LT
ahic. BB EH2HL -7 e EBHE R
AL, HemK, i F BHERCE»- .

B FhbooERzPeBRCY, 7HMIRE
AETRTHEELN. 7v4A—54 1 XAD-2 55 4
TRIPOBSHEONGLEEIRL, 25t o4+
GC ¥ X0t FPD-GC ¢4#L7:. Bz EHDPP
BERLERCAEL, GC-MS coREREOHE
CEORERBYLL TS 722 kAT 2 — bR X
Crn p-KEBLtk, €/ 72=2rhA7z—F, 7
=/ —NERE L. EHDPP IS AE VA, &
PrRBEHAE~NERBEHh, BE~HBfEshsbok
#xbhab.

Involvement of the Fatty Acid Oxidation Co-
mplex in Acetyl-CoA-Dependent Chain Elon-
gation of Fatty Acids in Escherichia coli
Tomoko NISHIMAKI-MOGAMI, Hiroshi YAMA-
NAKA*! and Michinao MIZUGAKI1*2: J. Biochem.,
102, 427 (1987)

KBED T 2 F 1-CoA HKIFHEIRMRIR RETR R
D B-ERLEER D BEROWT R L. KRS
RGN S-RALiEN & RO RER e X 288Y 5
Gt KBETE, A-R{bo 5B’ TR DK
B (fatty acid oxidation complex=FAO complex)
Lt L%, FAO complex izx3 2 Hith%fF
RLUTREETERTH &, REGUIEFBIEIX complex
Lo p-FRLEEREN & AT IR, bR,
BLRSOREHEEL D, M, 3-r MRETOME
pE28 FAO complex X bt xh sz &R BL
o, REEEDI, KBEX Y=/ 1 VETEHR L
EERBILTE Y, LictioT, = ORWBMRESBRE
Rz, =72 4 v BEBErBRE -BLodRIGT
HHrLEZLIS.

*ORAE RIS
*2 RALAFEZ A B

Effects of Rose Bengal on Serum Levels of
Thyroid Hormones and Thyroid Peroxidase
Activity in Male Mice

Hideo KUREBAYASHI, Masamichi FUKUOKA,
Tomoko NISHIMAKI-MOGAMI, Ken-ichiro MI-
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NEGISHI and Akira TANAKA: J. Toxicol. Sci.,

13, 61 (1988)

ARAKREI5E (n—-XXvrr, RB) #, 0%
(R), 0.125%, 0.25% evtefREiKicisnL, Mtk
B6C3F; = v 2 (8K 125~30m&x—REL L T2
HEREL, TomiFdo BRI re v (T, T,
tTy), HRRHIM A2 v (TSH) X UHFRR~<L
A% v F—¥ (TPO) FEtk /s ¥~ BHLHANL.
RB #5530 T 50 Ts 0FBEIRBELEL
THEERETL, Ti X0 Ts oA BIV, tTa 0
HREEmMA R bR, FREET LM MOER
NEDOLRIH, 1Ts, TSH O{BEE, GEMNS X
U TPO EHE &R, ARERRDLARIo. %
1z in vitro DFRT, TPO 077 v a—AB{LIE R
i3, RB ofimic X 2ERALRA. M EOMSERY
b, 1) 2 vFEBHE, 2 XiGMRIICE TS 5-deiodi-
nase DA, 3) TPO FH:OE R EAHEINL.

REBERELAT L ERS—BR2OHEI—
PreREhse « BREEREM, 32, 147 (1987)
EEMOEE—#A (INN) 12, ZoRbrbic)h
W ohDEAERFTHEHR, £05 bR EER
L0 & UTREER L EO BN o2 R i1
SEHED A7 41 2EHO 5 bictt5T 58 A%,
EHXRL, ¥REOBE Y INL THEHIL 2.

ZREH4CHT 3 #H—KE GENE-TOX Pro-
gram ZHulc—

HEIEEBA: P F VYRR Y =7 53— F A, 10, 320
(1987)
KRERERET (EPA) LBHETREMRB v 2 —
(EMIC) 233t C¢47» C\+5 GENE-TOX Program
OEEEL, FRERIET240RBHEIOWT, X
BRE, HRYWEK XHMOFEL ST oW TERLL
EREBN L.

KROBBEHICHT 3ERYAE—FRREOE
HRBRADOEH—

WMAEFER, BAFL—*: AREEZ, 33, 74 (1987)
B2 ORFOBHBEL S » HTRETSFERLH
RTHIDIEBENERZTo. TOEE, Sv b
OEHMAREZIEEE LB SO RMEEILOENTH
Ak, FRFA—DFy tHLEVELELYT 55
BFREMERD 0.3% LT thiui4 HRRRL TS
Aoz Edbhote. BWT, 5EEOEDE
ZThZh 4 BEEHEES L, Kigms & CF v

ke h, EfMELRERHCOAEELYRIETLO,
HENRAECEETILOD 30D /v —SHT
BLENTELE. ThODEREEHOMELERL
fe.

* IARERFERLE

Relationship between the Duration of Treat-
ment and the Incidence of Renal Cell Tumors
in Male F344 Rats Administered Potassium
Bromate

Yuji KUROKAWA, Yuko MATSUSHIMA, Naoko
TAKAMURA, Takayoshi IMAzAWA and Yuzo
HAYASHI: Jpn. J.Cancer Res. (Gann), 78, 358
(1987)

HEF344 5 » + 2RBHARRERI VY& (BID %
KRR 500 ppm CIYHE L, OB REM T
SRR E RN S EYRD DD ORBRTT
ol ZORE, BRERECETIENORMES
WEN26EM ThH . EHREDISEME S (B
#rhEEdg/ke) KOAT2EMAT LEBARL50%
DBV F LS DI % R

Oral Administration of the Renal Carcinogen,
Potassium Bromate, Specifically Produce 8-
Hydroxydeoxyguanosine in Rat Organ DNA
Hiroshi KASAI*, Susumu NISHIMURA*, Yuji
KUROKAWA and Yuzo HAYASHI: Carcinogene-
sis, 8, 1959 (1987)
8L FeFvFixv 7= v (8-0H-dG) i,
EEBFEECL 2 DNAGEYRT<=—-2— L LTE
FEAEDVTH. BILFITHLAERA Y v ok
Fy MRIERARS LB BN RERSETH DB
<o 8-OH-dG oFEo LA RE X h i —3F,
FEMESRChH O LR 7. BLHITH D,
RN EOREERR S V) v Ak L UEERRS
FY Y ATOHFCo 8-OH-dG o LR LA bhich
ot ThbHom#, 8-OH-dG o LR & ERmBE
izl s DNA 5%, bkt B Bk
BHBHZ ERHMIRETAEIDTHBEELLRS.

* HypA vy —

Comparative Studies on Lipid Peroxidation in
the Kidney of Rats, Mice and Hamsters and
on the Effect of Cysteine, Glutathione and
Diethyl Maleate Treatment on Mortality and
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Nephorotoxicity after Administration of Pota-
ssium Bromate
Yuji KUROKAWA, Naoko TAKAMURA, Chiaki
MATSUOKA, Takayoshi IMAZAWA, Yuko MA-
TSUSHIMA, Hiroshi ONODERA and Yuzo HA-
YASHI: J. Amer. Coll. Toxicol., 6, 489 (1987)
BRENTCHIARES Y v & (BLh) X 5B
{LisE (LPO) o+ 2162, th#% TBA i
PRAWTRMLE. J» i3, ROBERCAESR
BxfE - TREMEETEO LEAN R OHE. —F, <=
YR, ~A2AZX—T0D LPO 0F#DOLRIZIRORIE
hote. T» bk aFEEE, AFReHLT, v
AFA YV, IAxFFVERBHBIERL, F=+1
= V= MBIl thbor bhb, BH0H
#, BERCEEREGEIESELTWSZ MR
gxhic.

National Toxicology Program (NTP) National

Institute of Environmental Health Sciences

(NIEHS) OEsERR

Bl—: revarP—7 45 —5 A4,11,94(1988)

EHoZ L, NTP & NIEHS iz o\CEDHIL
OERIRE & BEOTREBHEI IOV TR 28

~fe

Comparative Studies on Nephrotoxic Effects

of Tris (2, 3~-Dibromopropyl) Phosphate and Bis

(2, 3-Dibromopropyl) Phosphate on Rat Uri-

nary Metabolites

Masamichi FUKUOKA, Terue TAKAHASHI, Ka-

tsushi NAITO and Koichi TAKADA: J. Appl.

Tozx., 8, 43 (1988)

Tris-BP % X U' Bis-BP &%k o B Pt
RBORKAZ— v > TiTolc. KEBIZ2BEBRIR
Tris-BP X b % Bis-BP 0o F BN\ v <A CHHIE X
hi-. 2BBRreE)S LAP 0iEikix Tris-BP &
& Bis-BP ~oZ#@EyR®g L Cwi. LDHD7 4 7
FA4 ADRPAZ — VIZHRER TRz T F b
Y ¥ A4 4 VORGSR \WTC Bis-BP X Tris-BP
LR S TRETH T FEARENCERAED
Bl ¥ habhil.

Distribution, Excretion and Lymphatic Absor-
ption of Benzo (a) pyrene Administered Orally
in Oil Solution and Aqueous Suspension Forms
Yoko KAWAMURA, Takashi UMEMURA, Masa-

mi WAKANA, Toyozo KANEKO, Sadao UCHIYA-

MA and Yukio SAITO: J. Food Hyg. Soc. Japan,

29, 26 (1988) _

<y (a) €vv (BP) O KEMAERK 3 XU KK
BHYI v PREDRSL, 2f5oEA&ks BP 04
i, PRt L0 vARRIRICRETEECOWTE
L7 BP B IUBREERECHEELLN,
AKBEBECREORELBL VELI-. BRZK
72 BP o =t R AR TR T P TH -
fod, KEBHR CIRRG~BITT28a08Eh 1.
2Dk, BP HERREFET MBS I VCKOBE
i, MEEBRREEDOA T /PRI CRS
T ENHbMh Lot

—H Y voELLORINEL, WM T0.20%, K
BT 0.22% L1FHEL L, BP ol FRIRCET
59 vAROFEINEL, BERIZELADRY
ol

The Effect of Various Foods on the Intestinal

Absorption of Benzo (a) pyrene in Rats

Yoko KAWASAKI, Eiichi KAMATA, Yukio OGA-

waA, Toyozo KANEKO, Sadao UCHIYAMA and

Yukio SAITO: J. Food Hyg. Soc. Japan, 29, 21

(1988)

5y PR REFLRVY (a) ¥vv (BP) 0
R BIETHIFT B~ OB OWTHE L
1o,

MC-BP ¥ 12BN OABRBIVARRS L LIRS
v FREDHS L, fihoBsERENELEZS,
FY AU A VAT BP ORIAREL, FOR
IRRI1350.5% B L 139.4% Ch ot —F, tim—
A, V2=V, AV, kbW Vv—2, TVYTV, K
Fr7V—2, ROVVIY, OoBLEL, AT
$ vRELEROARE L CKBER ClRRRAHEH X
h, BIREI1220.1%5:529.5% Th - 1. BHBOESR
BT, in vitro kil 5 BP o E ERIR
R abhie. BEFA&RE BP offé, BP
OEERIC KT 5HEERNHET b o .

ENAFCHTIEREMB FORREMBER—
SPF Bk O RAEHT

WHEK: SEF LY =7 =<1, 4, 19 (1987)

SPF Siisg st 2y 7 Higk & R—HE& 0 b L |AS
Biz#AZRh, £O) 7THEMEERERLTED
R EOBMEY R BFrgsbEpHEoREME
R BT S RBRPIREE D) THEBOFAED
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WR L REEB OB T, fIRE LTEYHERR
FroRetEmRRME L v 2 — O E - FIHRE
E SRR O AMTEI) LBRA L. Lo,
BT 0L - £ 80 RREHIT (GLP)
OEEROREMRBOIBIHT AN 2R Y LI,
GLP HRKZROHRE, M r /5 alclonT
piitad A

Muscarinic Stimulation of Catecholamine Re-
lease from PCI2 Cell is Mediated by a Pertussis
Toxin Sensitive Mechanisms

Kazuhide INOUE, J.G. KENIMER*: Fed. Proc.,

46, 338 (1987)

PCI12 Ciz a2 2 ) YHABMZIELTL 7 v =2
RBEEIE L, My Cax BREEARLTRA T
a—ATIVORMMBEL S CofBRIRD
Ca* R PEL L, 2A1) VHERHEET e Y
(10nM) CHEXR 3. kA7 3V A—¥ C pAHEK
FA=4 v (ImM) i3, =okit% 30% BEMH
L7:. —J, protein kinase C o ##:1L# 1,2-DG
(2 50 pg/m] DOFPECTHB AR L. i, HH
# (1pg/ml) C2AMMKL v a—vavT?
cEirXb, AFa—AT7 vORBIMEHERE.
D EDOEENS, AAxAH ) vHFIBEEZHF =2 -1
7 3 VORI, Ni »50ftio GTP #4EEH
AT S PLRBEEORN—TWH L TWBHZ &H
AR Ihic.

* Food and Drug Administration, U. S. A.

Contractile Response and Electrophysiological
Properties in Enzymatically Dispersed Smooth
Muscle Cells of Rat Vas Deferens

Ken NAKAZAWA, Norio MATSUKI*, Koki SHI-

GENOBU*, and Yutaka KASUYA*: Pfligers Ar-

ch., 408, 112 (1987)

7 » MHEBERITRGMaoMMEIARL, MK
Lo BRABYHER LR L. #ik% Ca-
free {51E Tyrode P TA vk a=—} LIcth, BY
VY AETARBL, 2557~ RIS RAa—¥
PRHWUHERZEE L. 8ohlfilliz/ r=x
7V vAREFONCIUEL, TORSHEREEMNS b
AN OO T AT o le. fIfEI Ay F 75V
7% whole-cell recording DELICHA L1854,
# —40mV ok BEMARL, BoERaR cisD
BreRb L. BEMEET, B rarinz
5L, —Bko Ca Eif, Feko K BRI HES

hic. BEDZ Ehb, ZOBBHIFIZIER tiEY
HRLTEY, FRVGOBKABRYNWRCERTH
PRt oIl T3 g

* HRASIRE

Adenosine Triposphate-activated Inward Cur-
rent in Isolated Smooth Muscle Cells from Rat
Vas Deferens

Ken NAKAZAWA and Norio MATSUKI*: Pfligers

Arch., 409, 644 (1987)

7o FEETPRGMR Y BVWT 77 vV EHRE
(ATP) off L BRAETEMCRF L. BHEERE
T, ATP QBN 24 BaBEER L. B
BUBEETCRHAEBHE EREIhT. cOoRRE
PG TH VBRG] ERT, =12
v, Cs #AVeRB X b, ZoREXEIZEAEE
PEREERD Ca, K BREIRLS L H¥Sh
fo. MifamnR e F - 275 v T ATP 0BER
B b 20pS DavFr 2 vAREEDH—4
AV F o XINBEWHNEE IR, ATP X hiEH
LEhZEHRBTH, B—F + XA BEOBETLL
ity OmV Thot. ZhbofRiz, ATP ¢
H|PBEENT, TONREEDBEREERY, 14V -
FrAApERT LR Y RBTH LR
LTWw5,

* WRKFERER

Involvememt of Calcium in Calcium-current
Inactivation in Smooth Muscle Cells from Rat
Vas Deferens

Ken NAKAZAWA, Hiroshi SA1To* and Norio
MATSUKI*: J. Membrane Biol., 100, 13 (1987)

7 v FREER MR O BALEFK: Ca BILONE
Pefvisi e Ba Lic. 41 Ca % Ba ¥7213 Sr ot
BLAYE, AREHRORNERLIEEL:. D&
FE, EERBTOREL RNEHAERL Y REE
fioEr b LHEFXh. A Ca i
EoLArX b Ca BHEORBHZLREAE L.
A% Ba PiEC% 10.8mM kL, Ca %% 5ER
Pl X MORTEHEALEEE 13 Ca PE R LTHIR L.
PR R D 7 = VR TR L2 &, gkl
IBIE L. Doz &nh, FiEfMao Ca Wit
OEBYEALCEN S OB in % Ca RFEHE DB
BHBIST 5 L shie. o Ca REEHORERE
{tix Ca-overload wxi3 5B chD L
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Z2bh5.
* HIRERER

Characteristics of Ca~-channel Current in Iso-
Jated Smooth Muscle Cells from Rat Vas De-
ferens

Norio MATSUKI*, Ken NAKAZAWA and Hiroshi

SAITO*: Jpn. J. Smooth Muscle Res., 23, 411

(1987)

7y MET L VBB L CERGMRo vy Y AR
WoBEEZHANL.

@ vy rBROBVERG EBEVES ALY
VA FrRLOBBENELTAY v 2k,
AY Y ABRIAEEEERCL b BoRy EE VR
DEFETHT ENTRETH . T2 WA IRESE
LBAL « RIEHALERIC RS\ TENR T, =
SEVREBVLVESPEROCHH L. chbofR
i, 2HEOI LYY A F X AREETDLY,
LA 1EEOF + 2L OBBTHETHHNRYT
HoHLELLRD.

® Hnvy AMEFEREEAEEE : Y v 2B
BAHE LYY AREINT B LIc X ) RIEHALA
R L. ¥, TEHMEN 7 = VR X DE
ELi. chboZ ERAREELICERRY LYY A
BEETH LRRRLTWS.

* HIRERER

Are a-Adrenoceptors Involved in Positive Ino-

tropic Effects of Phenylephrine in Chick Ven-

tricles ? .

Ken NAKAZAWA, Yutaka KAsuvA* and Koki

SHIGENOBU*: Japan. J. Pharrpacol ., 45,89(1987)

7==Vv7Y) vOBUENERY a-ZBE2 T
54D CTHEILEIE e 3 aLBYRHWCTHAL.
L2 aDRHECES 7 ==V 7Y ViIEHT D RERD
oiit, 1V 7r5v—-10FhéizE—#%L1k.
7==2v7) vOBREEIMERY7=vr5 v, V
Fa—ATERIREN, Y7V vYy, aevEVT
BESIREhot. 7=217) YRBOEBGICES
Badayy AEBEAONLENDEELREL,
ZORMEILY Fr —ATHHIR 7 = VT I VTR
I hishote PEoZ Ehb, 72=2v70vD
BT RER O - B-ZB % N T 5 kst »

VY AMADHRICELBHDTHD T EHRBEINT.

fio =X a0BELFELLRDA, Thi a-fF

FAABILY BLoTiRikWh Vvt 3.
* HEURERED

Mechanism of Muscarinic Receptorstimulated

Norepinephrine Release

Kazuhide INOUE and Jamaes G.KENIMER*:

Japan. J. Pharmacol., 46, 254P (1988)

SAMOMPATCITAARD Y vETHF A2 Y VR
BHBEL DA Fa—1T I vEEHMTEE, Fof
oL TiWERRAETH S RA11T » PEE
WRE PCI12 2 AW, 2AH ) vHSEGKT I=
Ar, 222 YORHABEKFRCESMEI LYY 20
WA LR/ r= % 7Y v (NE) o2 ERT
BrEEHLhRLE. F Y)Y AREGHEECOER
BIOBMKEE IV Y Y AF 2 X ADT Ry =%
BULiEB»rt, corzxay YR ARG, =
a5 vER NE it B L BAEFE A v vy
AF 4 AN ERHALIRREDIZHREFHIL VY &
F v X ANPELTWEZ EAFEMEh. IbIT,
AxaY)viREBHIAYY AHAL NE X EE
%% (PTX, 0.5~2.0ng/ml, 21FR) X biflx
h, FOREEEE 41,0008 0 + vEED ADP Y
AYAVEREOEBHFEC—F L. KRR, &
AHRY VT EF L2 ) YREERIMAZEEE
Yy AF v RAREL T LR D AREEDE YR
W+zck, FLTCZOHIAYY AF 20t PTX
Bz GTP HABAC I vHBIhTWB T LR
LicEtIo®Ech .

* Food and Drug Administration, U.S. A.

Characterization of Mixed-function Oxdases
and Purified Cytochrome P-450 of Livers of
House Musk Shrew, Suncus Murinus
Keinosuke M1ZOKAMI, Morio FUKUHARA*, Ta-
kehiko NOHMI, Momoko SUNOUCHI, Kannosu-
ke FUJIMORI, Akira TANAKA and Yoshihito
OMORI: Drug Metab. Dispos., 16, 151 (1988)

T RUVRXIBRAVIALY FADOHERET S
EYRUEZROER R OVLTHERIE. A V2 RO
Fhre—n P-450 LEHRBERBELO VL
I v PFRERED, XD, Fr27r—abs &
NADPH- # } 7 v — & c RTEERIER T v } &R
BOVRNTHole. AVIADF s r—4aP-450
LEMRBBERTEREOVIVE, 7220 EX -2
tAFnas v VVABRI s THEHER.
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AFnas v vVABLIEAVZADFL D, X
FHRAS IOMEFFRAORL S 207 270 —a
P-450 >y FHER 0 - KB LY. Thbi, BAavy
BLEACVET, —BLRELBTREOEEEA
7 P AOBIE A% 448.0nm L 448.5nm iR
ZIF DT EH 53,500 & 55,000 DR TH - 7.
FlBohicFt ru—a P-450 HFHEY A F 12
FYINVVABLES y P FOXESF s r—4 P-
450 HF8E L ke L.

* ENLARE £

Effect of L-tryptophan Excess and Vitamin B;
Deficiency on Rat Urinary Bladder Cancer
Promotion

Diane F.BIRT*, Alan D JuLlus, Ryohei HASE-

GAWA, Margaret St. JOHN*, and Samuel M.

COHEN*: Cancer Res., 47, 1244 (1987)

Z v b % B\ &k N-[4-(5-nitro-2-furyl)-2-thia-
zolyl] formamide (FANFT) Rt =51 12k b
FUTLr 7> VBEIE YR v By RZOEEL KRS
L7z 0.2% FANFT o4 4 AR5 Uicts, 1B
R, 2B: 2% V7 v > vESfA, 38 €
FIVvBRZA (L.O0mg/kg FH), 4F: +Y 7
P VBEAE2 I VB REARREL, HEY
FSOH CLAEFHWETERER L. ToRKE, Bk
ERORERIISE IFHFCRIELOSTHo. #3
BTIXIBY, H2B L AHTII8~29%Thole. B
FOFY L7 > vRESL, TRCOLERCES
NRbRhTeH, EERE L MBS L LR -
o Ft, RpAr =9 VERBEZCIEHIIRS
highrofe. SEIOERBERE, EEHLLbRTW
21U 77 vREMWEMES O Set v (BT B
LW ERBEZTHTHLOTIERL, Fohofiki
BRNMEL T3 TREREREB LTV 5.

* The Eppley Institute for Research in Cancer,
University of Nebraska, U. S, A.

Evaluation of Epidermal Cell Kinetics Follo-

wing Freezing or Wounding of Mouse Skin

and Their Potential as Initiators of Carcino-

genesis

Ryohei HASEGAWA, Margaret St. JOHN*, T.

Scott TIBBELS*, and Samuel M. COHEN*: J. In-

vest, Dermatol., 88, 652 (1987)

BHETUE &\ 5 BRNERRE X2 RECEL B L
TW3Z Ex Ty FERBEEFARZHAWVWGRLTE

e SEN, < ARBRBBCE\ TSR X 5588
PREC LS RIERTHET L E2BRELL. 7THBEED
SENCAR ~ v A%\, f=v=—va VARLL
TFF4 74 A ART & v TEHLISEE
B AWMENCY CCHERBALER LU, B
WA R ER UicBE, DMBA %Al 7+ vBA
BYRG, Fme—vavELTTPA #82E528
H&fm L. To#E, BitnRichds DMBA &
TREROEBERNRELA, WTFhofic
LEEREZADIRTY, £DA4 = v=—va VIEHIZ
ZHbhiehole. Dk, BREFBCLDRE( =V

Cm—va YERIRT v VNS SRERRN KBS

ThHHT EWRBEEIh.

* The Eppley Institute for Research in Cancer,
University of Nebraska, U.S. A.

Enhancing Effect of Cysteamine Hydrochloride
on the Development of Gastroduodenal Tumors
Induced by N-Methyl-N’-nitro-N-nitrosogua-
nidine in F344 Rats
Ja June JANG*, Fumio FURUKAWA, Ryohei HA-
SEGAWA, Kazuhiro ToYyoDA, Hidetaka SATO,
Yuzo HAYASHI, and Michihito TAKAHASHI:
Jpn. J. Cancer Res. (Gann), T8, 571 (1987)
VAFT IVvETy P REET B TR RIS
BRETBH, ZOX5RLTREL BRI
DEFENHEBRFEERERSVWTED Y 5 I/EATS
OrFHE L. ERIL7~8 HEBOHERE F344 5 »
b (#F250) AV, 100mg/l © MNNG ##57k
WTIGAHEHZER X, Y277 § voiks
1z MNNG $:5-Baskai 280 (18, 4B (23D,
BEMEF4E (35, HERTHIA (47D &L
7. £Di3d MNNG oA off (58), YAF 73
VYO 1EERSOADEHE (685) Tikidic. TO/KE,
1HOBETHRBORBORERI20% & ER LI
(HBRTIR4 %), ¥ 3PCiMted, HHPR
FRTORBORERS EF LT, M EORRY
YHERERITEDOEHE X MNNG KX 55 » b
REFEOLRICRENE = LR h.

* Korea Cancer Center Hospital, Seoul, Korea

Mammary and Renal Tumor Induction by Low
Doses of Adriamycin in Sprague-Dawley Rats
Ja June JANG*, Michihito TAKAHASHI, Fumio
FURUKAWA, Kazuhiro Toyopa, Hidetaka SA-
TO, Yoshifumi MIYAKAWA and Zuzo HAYASHI:
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Carcinogenesis, 8, 1149 (1987)

7 FY 741y v OREERS0HBOMERED SD
Fy PRACBRHLE. 7FYV 7=V 10mg/
kg 1@, 2mg/kg 1[E, % %1% 2mg/kgx5@ (2
FMLAD) PBRACRE LS2AMATE, BERERKR
URE iR L.

7 FY 7=4 Y vEEROME TS REDOIIRES
(KD VIRIEIRE) ORENHL Abh, 2mg/kg 1
E#C30%, S5EFCNSTHot. —H, RHBHT
8% Thote. Ef, TFIVT=A v vBERTIR
5 GO BRREEE D Shizigs, BRATERE
ORMBELRZ LRI, HBERETIRTO X 5 i
Rl ot

TF¥IT7RAYVDF v b~NOEAESEERZE T,
AR B L OB CoOBBERENTRIN, TV 74
YV o THRBINCBEDOREEY R 2 2 5HET
HIcHRIIE LR ABRHABIDETHS.

* Korea Cancer Center Hospital, Seoul, Korea

R RER O

W BE BRNAT: BEAWE, 18, 495(1987)
BRSOEEAAEBREBACE - TARIhEE
EREZEToREN GBENE BBy(4 V54 v
RELTEBIhRABOSERLERDPIZOB A,
LEDX S RIAE LS L v oWTAARIREN
oo UTrEZoHEB®E T,

1. FHEDOBEE

2. EHEOME 1) RREYOFRLMAELRMG
2) BRBY
3) #E5EK

49 HHEEEFEE @

5) #HHEEoFE (@

6) #HL5HIR _

7) R LR A O R
3. FHECEEY S HHEENREOMER

RN PRER O

1) WHO ozpffizkis

2) BAERyc i EERe

3) ERoREXEMNTLSER
5. EIERMBASOILED b AR AR OFE

1) BRoH

2) FRBFRIA>HE

3) RARERMG O—ARILHE

REHROL FCHT DBBREORAFE
wowmE SEEARE ERETS TR,

24, 3 (1987)

I. v b5 REYMEORBRE XL T 51T
X LT B RIBYBR OB X UEHEOHEN B
X > TEDODHNFITIRRS.

1) BEIFEHE & TR

EIFEHE 2B e EEET — 2 2L LTHED
REXYEFWICHARL L2 BN E LT3, FAagF
A IEREIR DERINFERIC L Y BREYHELRR
L, & FRALTEDREDEREY 203l T 5.

2. SEHENEME & &R R

BRI e FICH LTRGBS ER L S5 208N
oY Thy, TENFEIe t L TEORED
EREYHET Ih0HETH 5.

I. IARC st} 5 JeaEbk Svith

WM. FEO—EFE & Faaeh

1) FHFHmOXNSR L HEE

2) SEER TR

3) EEMTFMEE

V. BEFHOCLBE S EBOWREE

Initiating Activity in a Two-stage Mouse Skin

Model of Nine Mutagenic Pyrolysates of Amino

Acids, Soybean Globulin and Proteinaceous

Food

Hidetaka SATO, Michihito TAKAHASHI, Fumio

FURUKAWA, Yoshifumi MIYAKAWA, Ryohei

HASEGAWA, Kazuhiro TOYODA and Yuzo HA-

YASHI: Carcinogenesis, 8, 1231 (1987)

<~y AEMBERE e T A2 HWT, 9EEDA~
FaYfL2) v 27 IVEOIWTEDL =Y~y
VIERRBRE L. A =2vx—va VARE LTER
HEXFE 2@ 5 HE CD-1 ~ v X0 IR B
L, ¥0#7ax—2—-2 1T TPA(2.5pg) %EH2
EMTHEISA L. B E/TPA BTy, 5~30%
WIS O Rk b oY, HlE /acetone B,
DMSO/acetone #f, DMSO/TPA F-CiIHERHE%
SMUBERRERRD I . ERRTROEGRA:
K% Fisher OEFRERETHREL L L & 5, Trp-
P-1/TPA FTEE (p<0.05) iKWz EAVR3 A,
¥R boBEERAERREE Peto OEFMRER
X h#sELE & 5, Trp-P-1/TPA, Trp-P-2/TPA,
Phe-P-1/TPA, MeAaC/TPA # o4& DMSO/
TPA BtLOBVECAHREE (p<0.05) ¥BDl. &
EDHERFEED D, IDsp(50% Initiating dose) » Z
WL
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Spontaneous Mesotheliomas in Fischer Rats—

A Histological and Electron Microscopic Study

Hiroyuki TANIGAWA*, Hiroshi ONODERA and

Akihiko MAEKAWA: Toxicologic Pathol., 15,

157 (1987)

F344 5 » P OHRREPEEL HEFHCKREL
o, BEETOAREL, BLESS v b 395 P17
TR FDREH R 176OEEO 5 bl6FIKEE,/
BEMNE, B 1ARENCREL. ARKNCE
B ETCHEBE, BrOoRSIOBHLELTA
bh, RENIFAERENAEELHET LR~
SHROMPLORERD 5\ IHEXROBALRL,
EABRRIIMNED bRl SEmiaes ¥
BRIVr 5o VBETho . BENCIEROK
WE, EERCESEREYEY, MREACBEER
7432V, BELCHAG MG ERSEELLS
AP EERBZ BRI Thb F34 7 » F BARELSF
REOHREER, 0 &0, 55V-RERNTE
Fxhicsy robEELALCTH .

* BT - BEPRR

MRS IBREFOAKREE "B
FNBRE: bvary—7 3 —F 4, 10, 459
(1987)
ERVREE OB BENRFC X VL ET
I 2B RNESOEMRBELRHELE. Ty b, =Y
ADBARFENRES ) & OCHREY, BLS » o=
P e VREREL VBRI CHEREROFEEFNK
ROBE, SREFOHBEZAMERAFTNTIIAAR
REOEREALTH BN, HGIzL vEET, &
Blpk, EHELNBL, 1SR TIHEANR bR

ERNEROMKBEL LTIL, BFE, EflkE,

ZREMRECREAEBEARMLUBART, A
FalESHRE I 7 e BB, HERERY -7 v/
R, ¥RBFRERFROBRAMCERTS.

t¥PRICLIFRESOAKRE R
BEHEA, BIXE: tFvaro—7 -3 4,
10, 497 (1987)

R OMBERINIWROS v~ v AR S
SWFROBEMaR X OHERKERS. Lichs
THE» S RETHEE L Chb=oofiffchiks
RDBZENTEDLN, FORMEIEROBEBORE
X5,

AR CITLORBREOWRRELE : 2, KE
ERME¥oES, REMEEKEE, Blamk

EHoMMRER-E, HREEN, BIAHARYN
EH R

Long-Term Studies on Carcinogenicity and
Promoting Effect of Phenylbutazone in Don-
ryu Rats

Akihiko MAEKAWA, Hiroshi ONODERA, Hiro-
yuki TANIGAWA*!, Kyoko FURUTA, Jun KA-
NNO*?, Chiaki MATSUOKA, Toshiaki OGIU*3,
and Yuzo HAYASHI: J. Na#l. Cancer Inst, 79,
577 (1987)

Z72=n075Yv (PB) ORIV nE—Y
2 VIER%® S » P RAVWTERE L. BREORELE
LTk, &M% 50 IE50 Donryu 3 » FIZO
(KR, 0.125 % 7ok 0.25% PB Heufikbe 24
MExl. HBEYSUCAFCExOEENA LRI
2, 0. 5% EIEREEEiRE, RERCBVTH
BRCHRERCEVRERE R BT R .
2 OPAH» D, BEARECFEOHML PBEY
ciE@T 25 bocicd, PB oEEEAWEHERE
hiz. FeE—va VEHOBREELLTUL, 1=Y=
—#—%1T ENU ¥7i2 PNU 2E&5 Ui
v biT 0.25% PB iy 2 MKk S5 L. £
ORER, BIURRERCR TS PBOSrE—va /fE
BAR@nbhihoied, bkl bER LR
BoBEERECHTE S ve—v 2 VERANRERIL
* AT R - SEFPRRT

* HREARMAFERR

*3 BARAA V&~

Long-Term in vivo Carcinogenicity Study of
Phenytoin (5, 5-Diphenylhydantoin) in F344
Rats

Ja June JANG*, Michihito TAKAHASHI, Fumio

FURUKAWA, Kazuhiro ToYODA, Ryohei HASE-

GAWA, Hidetaka SATO, and Yuzo HAYASHI:

Fd.Chem. Toxic., 25, 697 (1987)

F344 5 » ' 2 VT TADAEK 72a= 4 VOE
FHFBRrEf L. 6 8R0S » 1RV, 13
BEoBAUHERBREEEL, REBORELT-
To. MEREASOEH7ed 3FRHL, 7=t v
0, 0.025, 0.05%DEETHFEMIZET 248HBH
CERXe. HERTHSEE CGRERM 11238)
CREHSRL, FEAREECRE LT o . HEH
oMo NER CHEMAMY L > TED bR
2, HECTIINBR LA ol EFRTMETEE
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NBRTEYRDRI o LER, HBRELADV
ThifBxDEPRENRLLRN, HHNEEEY
o THMUALEBIT L, 7=+ vOoRERTX
S THEYFERIR - LELE AR Aho. 7
2= VIISEORREHEOL LTI F3M4 7 v PR
BEEYRINh-c EXHALM LR,

* Kore Cancer Center Hospital, Seoul, Korea

EXRORLUERBREROFHAEELLE bADRE 1)
s

KRFFIEY, EEEBEA: brvard—T7 4 —F 4,
10, 529 (1987)
ERADOMREOBET, LoREM I TEREY
2AVCLEERRBRCRE IR S, ToRELHRL
Te PADRLENFREIhBZ &ikied. £TLTe
FADBEENTFHINBZ LD, FLTe T
DEEUDOEEITHRAREND T EXFHIhTH
LFOEREROHMABRILEDORDZ LY,
BERE—HRR, Tibbe ek sRAMERRR
7 5.
MERRBRCHOCOAZBYH LR T & b B
L, BB3VIERLsTWEMROWTOERYB L
EHADET, ThOOBYERAVWIE ZORFROW
TELBRETINESD S,
IRETHBLATWIEALIEREZEERROK
BEBRRBRORE, £4H, IL—BREKOEY
#EL, JETrZ v VEEROREMEREY—
BRELLOETHZ ENTEA.

* REKEEEM

EXRORLURBRROFME L F~DE (2)

R E

KB, EEEA: rFYanP—7 3 —F A,

10, 636 (1987)

BBGHEHEAF L LTHERVWLhTWS ORI
KPILT, BIBEEAT A FRILERT v 4 Vi
REFND 5.

e BT ARESOBWEAETHTAZ &R Y,
ZOFERBIE LEN KRR T 5 L TEERR
DEBVRERCE DX 5 eEFHCHSr% NSAID
& AT THEILE.

EIER O XS 3 B R TE bR Rt bFH
HUETCH B LBbh B, BERECAESETIR
DTULLEE T, oAU THRER Lo
BRREIDETH 5. '

EXRORSMABREOFMEL F~DHHE (D

mERETH

KRB, BEEA: bFvard—7 -5 4,

11, 81 (1987)
MERTFHEZNSEE LT, FOBMEES X RS
HEhibie, BLe t B 5F - 200k, F0
S iz o\ TREFER e Bl ET TR
MERTHOBREORES, FREFCOWTERY
Tt

Ve Yy, e F55U Y, BIEEFIOREEOR
B ESHREOKRE LBYEROKR L 2L
OB BEATECOWTHEE L. ¥-4%0
R 2R L

* HRRHESER

Experimental Induction of Ovarian Sertoli Cell

Tumors in- Rats by N-Nitrosoureas

Akihiko MAEKAWA, Hiroshi ONODERA, Hiro-

yuki TANIGAWA*!, Kyoko FURUTA, Jun KAN-

No*?, Toshiaki OGIU*® and Yuzo HAYASHI:

Environ. Health Perspect., 73, 115 (1987)

ACI, Wistar, Fischer % X ¢¢ Donryu %% 5% » b
BT ANEEREO HAREIRDTRTHAY, Th
b5y FREBED=r VREVEERSELTLI
BEEOREIIL LRI o 1S, Donryu 7 » MiT
400 ppm o ENU 7oK e LT4ERET, 5%
Wik 200 mg/kg o PNU »—E20E Ricsislign
BETHCERI VIPEES (4t ) EREDSV
e b Y ENERARE) oEREREL R

" TR - B

2 R AR

* GBI v & — DTSR

Lack of Carcinogenicity of Tartrazine (FD &
C Yellow No.5) in the F344 Rat
Akihiko MAEKAWA, Chiaki MATSUOKA, Hiroshi
ONODERA, Hiroyuki TANIGAWA*!, Kyoko Fu-
RUTA, Jun KANNO*2, Ja June JANG*3 and Yuzo
HAYASHI: Fd.Chem. Toxicol., 25, 891 (1987)
x2—F5ov (a4, FD & C Yellow No.5)
DTy FRBTHEBFEELRF L. £RHEREAS0T
o F344 5 » FizEE A OC H@EH), 1%4%
B2 BDBECHERLICF - vEHEKELT
AR S L. MERYESUEHCE s DEHIE
Hbhied’, HEEEEER X CHETERERERY -7
PHRE, #ERCICTWThoER bRBHCE~
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HEOHME R Ik ote. BEPEES X OFEA
BV —7izvPhd F344 5 » P RFRTIHAR
EBEThHD, HERCRTSRECBRARNN L,
RAERSCIERRE YRR LR EX Y, Th
LEHFOHFFOHMEE — + 7 ¥ vEECRETS L
DT, #—=-+ 3o vOBEERRVWEREREh
e,

*OERTRIK - BETAD

2 FREREFIARES

*3 Korea Cancer Center Hospital, Seoul, Korea

Initiating Potential of 2-(2-Furyl)-3-(5-nitro-
2-furyl) acrylamide (AF-2), Butylated Hydro-
xyanisole (BHA), Butylated Hydroxytoluene
(BHT)- and 3,3,4',5, 7-Pentahydroxyflavone
(Quercetin) in Two-Stage Mouse Skin Carcino-
genesis
Hidetaka SATO, Michihito TAKAHASHI, Fumio
FURUKAWA, Yoshifumi MIYAKAWA, Ryohei
HASEGAWA, Kazuhiro TOYODA, and Yuzo HA-
YASHI: Cancer Letters, 38, 49 (1987)
~VARMBERE T L HAVWT, AF-Z
BHA, BHT, > A& v iEoOWTED L =Y=—
a VIERALXBHE LK. 1=2v=—va VAR ELTHE
BB LHE2E 558 CD-1 ~v 20 ¥
L, ToESre—2—L LT TPAQ.5pg) ¥H
2 47ERERA L. SBRWE/TPA BTy, 5~35
BVEBORER T d b, HRE /acetone B,
DM-SO/acetone £, DMSO/TPA B¢t EEARAE
THRULEBREYED b, KBRRTHOEY
R4ERY Fisher o HERRECRELLLZS,
AF-2/TPA BCEE (p<0.05) Wz LR H,
FERMEROBEERERRK Y Peto DEABER
X vELI-: 5, AF-2/TPA, BHA/TPA BT
DMSO/TPA Bt obWiirEHEE (p<0.05) »
Bdic. SEIDORBOEREI B AF-2, BHA i34 =
v—va VERBED b, BHT X0y
€ F VIZIZEDIERANED bhith ot

Histochemical Demonstration of Colonic Type
Mucin in Glandular Metaplasia and Adenocar-
cinoma of the Human Urinary Bladder

Ryohei HASEGAWA, Shoji FUKUSHIMA*, Masao
HIROSE*, Kenji SEKI*, Michihito TAKAHASHI,
Fumio FURUKAWA, Kazuhiro TOYODA, and
Nobuuki ITO: Acta Pathol. Jpn., 37,1097 (1987)

b BN OMMMERE oW TR 4 O RELYE
WL, KEFR OB & e Ui, Bt s
LUCEEREK, 7o villalk, B¥Ekied, AL
BeAed, Eabthibd, BT LERE, RPLEME, SO
EGIRIRGL, BHEOMBEREOEI KGHE % %
REHd b L3R TW5 7 4 5 Y KR PAS(PB/
KOH/PAS) Hufal = vh 3y VAR L NTE
SNl ZoR, HEEs LR ed LRk
HEOTRTERED > bRKE (MRMEREL St
ERVLTERERD bh, FAEEkER2flh 26
Bptefba16fd 2 6, FEEEBLGIR S A7 A 9K
2 PAS BN, =2 v ar3) VAROTRER
O MBI Ep b iRk 1 Ao L8
BoED 4 flicBd bhvic. Mk, BREOMMERET
R, BEERMbTRBENBOEENZDLID
ZEXHLMT L.

* ZAEBHILAREEN

Oral Administration of the Renal Carcinogen,
Potassium Bromate, Specifically Produces 8-
Hydroxydeoxyguanosine in Rat Target Organ
DNA

Hiroshi KASAI*, Susumu NISHIMURA*, Yuji

KUROKAWA and Yuzo HAYASHI: Carcinoge-

nests, 8, 1959 (1987)

Ik RIEWE TH % potassium bromate (KBrOj;)
¥F v bEERE ST S LEEMBEAO DNA
8-hydroxydeoxyguanosine (8-OH-dG) o f 57 /iy
mpgEgEhile. —7, BHES Tkv g
DWCHARTHRS &, 8-OH-dG o F & L # iz A
Hhighote. XHRE, REEOTVRRILATH S
NaClO % X vt NaClO; 3Bk} % 8-OH-dG o
SR ELRITE b o, P EOFERI Y, BB
fifaco 8-OH-dG o A At KBrOs dZefizix
BETHHZ LR IhT.

* BYHA VX TR

Glandular Changes Associated with the Spon-

taneous Interstitial Cell Tumor of the Rat

Testes

Jun KANNO*, Chiaki MATSUOKA, Kyoko Fu-

RUTA, Hiroshi ONODERA, Akihiko MAEKAWA,

and Yuzo HAYASsHI: Toxicologic Pathology

ISSN, 15, 439 (1987)

REERROMAE X R F344 3 X O Wistar 5
v P OFERAEBENCHREL, BERAOCREREL

.
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OFREASENER L ARRBEIRSVWTRA L. 2
SEW F344 7 » t O¥SHI266fH D 5 B, 263(H(98.9%)
RIS, 39 (14.7%) CREERE LD,
14 F344 5 » PR IC b 1/38 (2.6%), 24EH
Wistar 5 » FFERLIZ Y 3/154 (1.9%) Ok ClRE
BEASES i, Z oRERELAS s B
BEAcESbhi. RERELIAEE, B, X
VR WTELEL, R ¥ B RRE
I by BREAERE IR TH 1 F,
LEMCEASENH D, Lif Li¥ PAS-alcian blue
BRI TF#%, i alucian-blue BM:oRathyze
BAAFE LT\ BEUR X 3880BR, oF
b LR L @ik IIRS bhT, BIMRECE X2
FhIEERHE O MENEROR R LK & 0HELE
PEZhi. coz kb, oORERELI EE
et ) EoLESEITH DT LAVRE I A,

* Korea Cancer Center Hospital, Seoul, Korea

New Tester Strains of Salmonella typhimu-
rium Highly Sensitive to Mutagenic Nitroa-
renes

Masahiko WATANABE, Takehiko NOHMI and

Motoi ISHIDATE, Jr.: Biochem. Biophys. Res.

Commun., 147, 974 (1987)

75 A3 F pBR 322 wil A A ¥hic Salmonella
typhimurium TA1538 FURF 54 75 V) = b, =
b e 7 v o RMERREE ST 5 = F r RTER,
7 e FVEBERERTO s 2 —= v RV, £h
EhHBEEORISORE DRERIRIE L5 - Ll B 1.
Ames REA IS W T, = b n RTHEEALEK TA
1538 NR (pYG111) i1, 2-=tmr7aAtrv vl
TI0ME, 1-= b v U vieH LTS D5 ESE
BRRL, 7vxFLIEBEEHESEEE TA1538/1,8-
DNP (pYG121), TA 1538/1,8-DNP(pYG 122) iz,
2-= b r 7 AF vV VRSLTHIONE, 1,8-v=trE
v Ve LRI ORISR R L. Rk
%, =re7 v vBrRT AEEREkEL LTRRT
5.

TV RAMERBR— 2O ETFE—

# EH:REERFEWE, 9, 73 (1987)
HABREERESFSTCO Y vEY Y & [BRED
in vivo EHIHFR—H M L MEA—] TOBRI
Thd. MERAREROBERWIERE, ELLTEH
2RV YAEERERR & OB IT B/ MERBRO
EEneoOWTHRR. RiPMERRBR - TE LR

R EET D MORER (in vivo ToOYE
HBRWRE, BUTORSPARR, v T 5RM8
AE) TOF -2 EHHEBRE L. TOBE, Rk
RE LoMBRIFETREVT Ebho ek, BHA
HEoMBICITERMEROD D LAVRERL. T
tbhb, TOL)REEEHYTIEHOF - 20R
HAELNERD, EEHROBWT - 22l —
E_R—ADHFONTELE EARR I R,

In vivo JERBROEREGAICHMTIHR

o I0: RIEREWE, 9, 3 (1987)
MERRBRIMLEDEORGBEREEREL A DD
O in vivo REFR ELT—RBAICHVbRD LIS
oo TEICH, PEGRE L PEFROMFEETS
HEENCFRIZBEAERShATHIVOoRBRTH
%. Mitmyecin C, 6-mercaptopurine 3s X O% 1-5-D-
arabinofuranosylcytosine (Ara-C) % F\», HLufafk
REOFR L METEROENT L M Bk T
5z kX b, H—HePBEoERYERATLEF A
LA, ¥, Ara-C X THER I E
Bt oxEEosHE, A—ARRX > THRIH
7o o DNA Rofyfik i Lict o5 L —% T
B EMHBL, O R o TH/PEINRBRER
HRHBETH LR T LA TEL

ASFENMOTREHRRRE (TD8) —BH61

FEREHRBMRRICLD—

B 2, FRITHEY, SUIRRHE*?, AREEHES,

FHEERNE™, 5 EX*S: bxrvamv—7x—7F

A, 10, 649 (1987)

EARARERLY, BRARGIMIBESEEL
TR I KRG Y 108 i >\\T, Rec-assay,
Ames 7 A F B X UREAERERBRELT o7 Lok
B, 7AX¥VEES Ames TR VI U RAERER
EBAC SO mix JEFEETC L b ichaik & e o 7eh’, Rec-
assay Tl Th o7z, =V ARRAWB/PEART
IO RRBRINPEONTRBRET o 1228, Wih
Lo ReR L.

KA KEEER

*2 AHEREENRRT

3 KRBT

R AR
* SR e M ERE v v X —

ZReERAERROTIFI74
HRRHBHE : BEERLWUPIRaLE, 24, 8(1987)
B RERROEBROWWTHEAN L. TDl
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EhEREOEERN AT LB, RTHEHE &L
PR X DREEREOFEREOERTOVTHHL
1. TR, {LEEeHTIRESRERBRO—]
Wi FEEBAL, BraitARkeERTETE
R E AT OWTHRB L.

The Clastogenicity of Chemicals in Cultured

Mammalian Cells

Motoi ISHIDATE, Jr. and Marion C. HARNOIS:

Mutagenesis, 2, 240 (1987)

Efflar AvapasgsRERR2WT, o
in vitro ERENRBRL in vivo BREMABRD D
WD AR R L oMBIEORIERZRZEL, B
T4 HOEBEEEEBLE.

1) In vitro Jetafb RERBE Ames RERE L1
S5HEELTCERTHS.

2) RVHRoESIcX - THENRE2HEL,
BEOHMORZEDEV R D0TiNL, RR7
rra—-AOERTIBT EBL.

3) HHAEHHIEFEHRE 10mM L E) T
Bt & fr o Fei B iit, LAY O BEER AR
SEL TRV hERFETALENRD 5.

4) REMHEERTHLOLBRLENRDD L
LTh, REEISHEOMRCR > TEREAZ2LO
LTE L HE. '

BHREBICET X MBORBERERERYICO

WT (ED1)

MAJE R « FH [LEfEL), 5 (2), 1 (1987)
BRI ALY HEoOREARESAR RS
W, (ED1) & (FD2) RAFTHEBLE. BY
RafREORRCBh I, REFERT oS
DWTHEBESARGIED - & Y I AL R L,
X DRGSR O SR oW, LEHED
DNA i+ 588G ERm U

BEARICETIEEVROLEHERETRMCY

WT (ED2)

R BRI « T [eEfds], 5(3), 13 (1987)

(2D 1) w5lEHE, ROEGERERRED REC
oW, ABFE, RS BEOER, B
Hile, LEOHE, HEHEONCAKN Y
BALE SO, BXE 240 0R/X1bHELATT
—zwit, {LEPH X AREEREEREOW
TEEMNS IVCERENCRR L. B, #EH
X ARAERAREB IO =y ARY 5/PMERBRTCEL

iR EHEL, 3ORBNARRMST L ek
TV, BT 2R atREAROFERS
WTERLIE.

Y= aFIlTF=9R=XVTF7zTICLBX

BTF—9R—ZDEREFA

KR BEAFKEESR, 32, 973 (1987)

— B HRET BRI VTRKED T — 2 MR
ELERTS. B, TR -2 kBLTRLoBE
T ODREEDPR->TWBERTHS. 25 LEE
o, BARBMEROREE»DOKRET, ~—
VINAVE .= —RFIHLTRLBT £ =R
V7 =T OB EToTe. REPLTF 22
v 7 + dBASEIl %Kt b LV, Foi#tkiylra<v i
OERF R OWTREBI LI, 2oy 7 vl
HEMER LEXBER A7 A BA L. BXo
ERCEch, MELEXRY A+ &F -2 -1k
T35 LOF—z—-2kKic, BETEOHETHR
HohTWARRLEET 5L, HENCZTOUAT
NRF —~ B _R—ARTFF YL T7 2 AN ETHVAT A
Th 5.

MRS 7ICET SBRERL AT L

AR BABEEESE 32, 1077 (1987)
19844 S h A Ml - v 7 Ik s\~ T il
O, SEEE, (483 X CIREREI L oy
ORBHERAERThbEThiE bW EERB D
avta—2—%FIftrz b L. £Oic®, M
BB HERF — 2 -2 (500v =— V), BFETHS —
FR—x (800v=~—F), FIERFERT—x<—-2A
(1500v = — V), BHAEET — 22— (3500v = —
F), BEXBMT —&<—A (950va—F) ©O5250
HEML T — s _R—AOHHELEHR L. BENHE
AV IFEBEE LT -2 AN ETWEZY=a—F
BOF— 2 2EHLTELE 2hboF — 2 25EMN
CHAT B dD S e 25 A% bBASEIL ofiRizL
o TERLY.. 2oFu 75 ailx7F—2A0, B
5, BEOHKENLT v /5 A0ikh, FIR~v2#E
BELBERDFIAZFCRET ST — 2 v— Ol
HOHBER, ARPEERD7 v/ B0, M
WBFROBABERL DY T —F vEEGA TS,

Induction of Chromosomal Aberrations in Ac-
tive Oxygen-generating Systems II. A Study
with Hydrogen Peroxide-resistant Cells in Cul-
ture



238 #fiE RER

T ] % 106 5 (1988)

Minoru SAWADA, Toshio SOFUNI and Motoi

ISHIDATE, Jr.: Mutation Res., 197, 133 (1988)

BEXLEVCREDRAL £ E L HO, T4AR
THZERID, Faod ==X 2Ra—DEHEKM
B (CHL) 25 H:0: x5 EHMHO BT -
BBBHZENTER. FORID—DDIR—Y
R-8) 1%, Tofia (CHL) CHEL TR I L1065
DEFMEF 2 » AR L. v onz s
— ¥, R-8 CizTo CHL o105 iikL
T\#:. SOD, glutathione peroxidase ¥ X ¥¢ glu-
tathione reductase >\ CTRBTILIZED Lhich -
T 50% DM EERELFRTIOCET S
HO; % b~% &, R-8-Citmo CHL 0fy 10 £
Thole, A—=sA—kF¥4 F5UhA (O EBER
C» %, xanthine oxidase & hypoxanthine %3y
Zinx %k, CHL <Gk ®ugo HBENEL VO
L, R-8 ClASAX AN X hi. —%, Mk
WT O XELTHERITRIA TS ST a—
PEMAICHARE, W TRIERBEORTE NN
L.

Effect of Riboflavin, Retinol, and Zincon Mic-

ronuclei of Buccal Mucosa and of Esophagus:

A Randomized Double-Blind Intervention Stu-

dy in China

Nubia MuNo0z*!, Makoto HAYASHI, Lu Jian

BANG*2, Jurgen WAHRENDORF*4, Massimo CRE-

SPI*4, and F. Xavier Boscu*: JNCI, 79, 687

(1987)

HERCET 5RENA S FHY Huixian “Co ribo-
flvin (200 mg), retinol (50000 IU), #¢n (50mg) 3
IURBRELTT 7 R % 1EBBASE, To%)
Axal LRl & nEEP BRI MO
B oWTRE L. BEERILA 27 -V THER
PIEHBRCREIhIz b0 2 AV, 4,6-diami-
dino-2-phenylindole “CAYHEmBHE Lic. DEER,
Brifa s BT 2/ MR OB 1L, AT OIS X O
AR L AR O CHE M EARERBRE I
ol L L, AEEEMRIEOVWTIRESX $ Y
SLFREL & RRE O T/ o M BIBEE Rl
HIsE RS bRl (LEF0.19%, XRF0.31%,
P=0.04).

*1 International Agency for Research on Cancer,
France

*2 Henan Cancer Institute, People’s Republic of
China

*3 German Cancer Research Center, Federal Re-
public of Germany
*4 Institute Regina Elena, Italy

Strain Difference in the Micronucleus Test
The Collaborative Study Group for the Micro-
nucleus Test: Mutat. Res., 204, 307 (1988)

HARNERFEY S, BWARHYARIFE, PR
BRI/ M-I BF2EIARMARELT,
BRBREE 2= v ADRMELOVTRI L. B
WicRERBELARCASA VbR TWw 5 ddY,
CD-1, BDF1 X UERFEERZIH L Eh T3
MS/Ae D 4FRKTHD. =T AYHEE LTIERBIE
DR 5 colchicine, DMBA, ENU, 6-MP X0t
7w sy o6 EHEACTMRRESER L.
TRTCOFBEIL 6 HE TR Codiey L CEED
RREEZR L. MS/Ae R MBORE &L TH
CEARRTHIMYERTIERET L. M
BRCXTHREZ LD D, PMRBROLHOER
BWE LT EDORFLEATETH L LR Sh
fe.

Induction of Chromosomal Aberrations in acti-

ve Oxygen-generating Systems I. Effects of

Paraquat in Chinese Hamster Cells in Culture

Toshio SOFUNI and Motoi ISHIDATE, Jr.: Mu-

tation Res., 197, 127 (1988)

Frf=—X- nnAR—EFEMAAYA VT, pa-
raquat(PQ) oY {d REFRE W IR 5 superoxide
anion radical (O;) DB OWTHE % T » 7=
0.8mg/ml ® PQ 3 IR AL e 21 5 ] D [ R By ]
TRWTRASERLFRT S E, X E50% 040
CREEORERENEBE LY, BERBEOATI X
LENBHT, Ly » FLTWBASR DT
Wi,

Superoxide dismutase @ 14| F|CH 5 diethyldi-
thiocarbamate ¢ 1 RiRIFIAET5 L, PQ ik %k
EAREAREI N I hic. Glutatione @ scaven-
ger ‘Ch % diethyl maleate iz & »C L Hufathk R D
BRNABERI WIS, catalase oHEIF] 3-aminotri-
azole CRAILOEHE L Abhih ok, PQ X3
ReGRYBERMED, RERREE 60%) kXoTh
WEIhic. ChHooEREMD, PQ R 2HEGR
WERME O 0ERLERED 5 VITHENHEEL
T3, O OFRBHLRIE X - THRIh 588
Lk, » 5\ it hydroxyl radical X U¢ singlet
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oxygen 7¢KfLOTEMERRE LS L TwishalhEt:
AR Ehi.

A comparative Analysis of Data on the Clas-
togenicity of 951 Chemical Substances Tested
in Mammalian Cell Cultures Motoi ISHIDATE,
Jr., Marion C. HARNOIS and Toshio SOFUNI:
Mutation Res., 195, 151 (1988)
LS TOMALER Mk T 2 R abRERR
PR DT, 1964~1985FE It B I W FF w Hic
BHEEbLE. BIL2400RH HBULAHI
WTORSERE bR, 951 {LADrh, 447 (47%)
BEEE RIS B, 417 (4%
BEETRETS LA, RENEHEIERT X 2R
<, 4 AEEECRETH DY, HEkLS
BENLL, 30 (3%) HEES X ORBHEEE
TELRBHETH -7 ERYS3TIMAM: LM oW
ErfEIh T
ROREFRE AR > THE LS Rig),
BNEHBECHRETS &, 4.3%x10-8~6.9x102mM
WS EWHHEIEbl s T, Faf=—X
A2 —fifg (CHL) # BB B0 Tid,
20 DA EERELERT RE (D20), BX
UHfZ BN ) ORBRTIRE & b2 Mg o H 3} E
(TR) CEEMNCHEEZT>%. bR, Ames 3RE,
MERBERE A ZhER TR E LR, BMBALR
BRI LEE L. ROAREARL Ames A5
TEIeBtEeo i, SHRIVMERBRTLE
HEico iRy, BURARRTCEEE L3EAN
HY, Thb320EREREABROFRAER VTR
ezt

D

Comparative Studies on the Sensitivity of
Three Methods for Detecting Mycoplasmal Con-
tamination in Cell Cultures
Touho YOSHIDA*, Masako KAWASE, Kiyoshi
SASAKI, Hiroshi M1ZUSAWA, Motoi ISHIDATE,
and Masao TAKEUCHI*: Bull. JFCC,4, 9 (1988)
REMAYERTI <M 275 X~0klkE LT
mbh s DNA B¥cqfass, FHESiE, Mg
z oM M. arginini, M. orale, M. salivarium, M.
hyorhinis, A.laidlawii O f=<=4 a7 X< H\»
THREREYHERE L. BXRadiagEs
i L CL000fS ORER A L, KILimERake
BITEAZORETH . MKV CIUE L 168
B oW THELRE Y LIRS R, 398k (28%) »&%

HEETCHEETho k. Fi, BitEikokcdon)d
BIJFLERETLBECh ot 6ERaE &K
Eahie, ZoF— 2wy 7 TimkR e
DR IEM e R & UCIHRRA A, BRELH
Bk e rz L L

* (Bh) REBEBTARRT

RT7—=kA4F 207 77 CEFRESE

S IBHOTERE

IR @, MEEE, fROE BELR, 19,

84 (1988)

BR11$G0 T2 3 vBE] WitiBsr7 3V, Y
F75v, HEBEYY FyvkIl=asv@7 3
FO4HBoEx § vALFEIhT\WwB. HPLC kX
5B 4HiORFORERELHILT XG40
BT o

VAE7SEVORBEIMIO S EHEELTAEL
RIEBIDOBEOHMH 7 v~ 75 7ETIL4 RS
ODRBERVESETEILBRT—F4tvru=
FERXBNEERE YR A . FofE, HPLC
&L LTk ODS %# 5 & (u BONDAPAK Cl18)
RV, BEHEIA~NTZ VALY 3 VERF P Y D A%k
& 0.04M V VERLEK (PH 2.5)/7 2= by
B¥ (9:1), WEWEE 280nm &35 & C4HD
BORHMERTEL LM E R o1,

A, =7 ABHEREL, 4o oml&tD
WTHERT LRSI, 0. 01N SEm R AV, 50C, 3043R
ORI Y, WTFhoRSEERMEHTFTESE
EXBbEMERS I

Effect of Sonication on the Dispersion State
of Lipopolysaccharide and Its Pyrogenicity in
Rabbits

Tetsuo KOMURO, Toshimi MURAI and Hirono-

shin KAWASAKI: Chem. Pharm. Bull., 35, 4946

(1987)

KB RT 5 9 £&5 (LPS) oofREBER
BETRGEBHOPEY v a2 — 7 v - ABEARLE
(SDGU) imx b, vH¥Frkils RMEE LOM
FBCRE L. SDGU izt b, 7=/ -1/ Kl
B hiEbh s LPS i3, ARBEHIVLHE, B
FBENOEBEFIRChIco TR ABLTWAZ &,
3INHOBERBRART L b b o—E0EEEFIRICY
—7%FT5X 5 wwkheosEREIPERTEE L,
FELSORBENE L, BEERHCIIBLhLY—
7, Tibb, HB—ED, BF¥4 X0/HE\wLPS
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BB BhDZ L, RENPLMERS

Sodium Deoxycholate-Polyacrylamide Gel Elec-
trophoresis of Lipopolysaccharide at Low Tem-
perature

Tetsuo KOMURO, Chikako YOMOTA and Toshio

KIMURA: Chem. Pharm. Bull., 36, 1218 (1988)

Y R%5EE (LPS) oF4Fva—Afr Y v AR
Y7297 3 FYABERE) (DOC-PAGE) % 4C
TV, BRXKEA 2 - vOoBBSE LR LLE. kB
ATy L (4x150x300mm) # vy, 20 mg &\
S5kE®D LPS %, 4C &5 ERCERKE LK,
BEL, BEDPBEXOAZ ¥ A (BEX 1mm) 28
WTEE DOC-PAGE bt C ki)t & — vl
Lk 5, £ESO LPS BTORKE <5 — v i
£R—KLl. ThboFREND, 4C o DOC-
PAGE i3, RaEH%H TS LPS %, &RoEWE
PEBRTIERISELL Y ETIREARIIERAR
FERTHHEEZDLRD.

BRES T IERY—1 LIRA 2 ver.2

hIE O, BEHEXE, KHf#Rek: k% PCHESS

|, 9, 29 (1987)

LERREBELLEHER 75 7{ERY —n LIRA 2
ver.l O7 v /3 A ILRFERIBHDR, B
OB/MEBLEFT 7. FOXER AL, 1) YHOR
hBF—20EREE, 2) RPEROREL 7 -4
Mly, 3) 574927 s ANDEE, 4) £y T
v TR A—2—DBEMET7 AL, 5) 7240
HADEOREBRE 7 I VGO HEEF=2v 7, 6) F
+ 7Y a VAN O S 7—8EFR, T) Tey b R
ERIVS4 vARL ADEREM LEThS.

hyF—EEHEETIARBFOAR(ERROEERE

FleoWT

i BF BHRBERY hHEXT, SAEERES #

FELS c AL 28, 196 (1987)

AP OBEOBBILAR (H:0:) 2FET HHE,
B & 7 —EREFET B E HO: ORIEHIMET T 5.
FTC, A2Y VBB E BH & 5 —EEESR, B
RBEERY D HO: oRERTol. ZOFERE
b HO: oFRMENRER LY T oo & & 5, Br-i—
it 50 pg/g, AFLVWbLIL Spg/g, LBTFLIZ
1pg/g GINCTERERTOL L OB B LR,
hx ORFFD HoO: 8% 2 2V VERLfEKEETH
ELHBE L. EEEN 4U/e DToRMTITEEOME

HBRLTH-7. 20U/g LEDBEEY LD fdhik 2
29 VBB T TRIC .
* PR RS RAERT

BL40HEMSRIcARENH(L)

FHEXES « B L TE, 61, 209 (1987)

BEEORMGRINET 588, s, BiE,
HHEL X OHRRHEBROWTEI L. FiibioE
TEBOEE (BT 4 7V A LA FF 4 7Y R
FA) ROWLTHERT. ¥ eRAE LBk TORRR
mYOERAEEOHREOFEHARBCRITTEE
ooWT, ARG EfzmRL k.

R RN ORLE OOV CTRED 52
OAENLHRALL. OFERLERRE (B, B
Sk, Bb, fEwh, REE TREER IUCRHER
%), @1 B#FERE (ADD, @afRmy LEE
FORLMEETHE L HORE:, OREErECHE
g - e ABEMY OTBRHRIE, @OREETOWT
DEXFH (FF7=—4H, f=v=g—tSre—x
-4y, Bffii: LEBNELR).

BLO/EMS RI-gEZTMY (D

PFEEREDR « B LT, 61, 282 (1987)
B oEHE ERAREHR) oW TTFRo 4
R LRHALL. ORMRFEORGFIA (EffRo
A, ORMEHEOEL, QARBRIEOLEH
ok L ARREEREOLX, @XF% EoME
RiIcRBBEMYORE (ERBED) oW, Ti
D 4orkHL, BiEFERLTEIILE. OARD
RHEARO B ¢ BRIPE, BN, BRI, Bl
#, RERFH, BEA, OQRMAXEML D 5H
H : BR{eH, QAKMED R : FHEH, REH, &
B, CHEREL BN, HEH, ORRORHHA,
RASEOMELD B : ARMERAA, BEH, b
ZHBRA, EEA, ALHE, B aRilEsra
7 VA, HEHA, BH, RERRA, BEAH, Ha
Fl, FEAEBFIEF, RAFUCEERH.

BAOfEM RI-ARZNY (1)

PHESES : BT, 61, 322 (1987)
BWAgRERLE, THFTENMCOWTHEHRLL.
AHFUAHRMPOVTIE, BREAETRHETIR TV
W, BHEETRFETIATVS30L, WThoE
THHATIRTWIEWL DD 2R KHIZID &%
EHE BT TRII L.
RICERARBTINY &L RRTMeoT, FHEakt
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PHLICRE, BEt, B Keis, ExofE
hhEE L.

AP OHEMBDIFEOMOIITE & OB AL B
<, THLESPLEOE « OB AL LI
Ltte, BEAOARTGNYD 1 A1 REREDOH
ERMRLER LB E LT OBROBBI DT
BrEcHB L.

HROAQAR o574 ~ICEBRGBHPFDOH—IAA
bR, B7 3 FRBIEREORESITE
NEEF, PHEXT, & BT, EEES H
H{viE, 33, 206 (1987)

A=A A4 MR RFER, BT I FREIZELEKR
Zebr=t Y AERRTEF VCRES DR,
10%BERTCERBC 7e e 2 2 VCHERHBLE
OEBB L #1% Sep-pak Florisil B L THESIL,
AFNERILY G e T e F ARG L LTS,
FTD #1713 ECD-GC cHIE L.

AxzyF, smmSRrTI A PYyRY, Yzar
vV, ez, FTeEFIF, FeReAn, 4V
7 v #—7, BPMC, XMC, MTMC 3 X 8 MPMC
AV YUEREEKK 0. 1ppm HMLic& Eok
HEC X AEIREI390.5~95. 1% TH - e

Metabolism of Citric Acid, Potassium Citrate,
Sodium Citrate and Calcium Citrate in the
Rat

Yumiko NAKAMURA, Yasuhide TONOGAI, Su-

miko TSUJI and Yoshio ITO: J. Food Hyg. Soc.

Japan, 28, 251 (1987)

Zy PERHVT 7=2VBREXUTEOF I VA
B, »rvy s, ) v 2EORBERHEANC. FE
brloTaHShi7= vEBOAEAXAO—BERE
37.78mg/kg ZHEL L THEREPRELL. 7=
VBB IULoEEO C T dhido, 5
WitEhtoelkwbov s » P iEARSLT, B
~0 7 = VYRR, RFo UCBaREM & L Ul
o UC BHEORRSE LTI, Zo/BR, &
LExhicr = BB IOEDETIL, WIhbERAN
WL I hicth, 13&A EXRB SR THA~NZERE
T, EELTEKHi CO: ELTHRttxhBz &
Pbohot. i, HOBWRE BEIEECIRD

iz,

HR7BR M7 74 —ICEDRRKHEBTI AT
Hoaorkl - eBE

BREEY, SERS, KB O FEEES:
BHERBARAERRES, 11, 12 (1987)
BROEET=ATAN AT 2 — A4 vHLAERAEL
T, Fa—AdVH2rCORMEAIHFT IR TS, XK
ETEERD = A5 A H A YT 57 A KA 9
#4 CFR s h T 5. ThbixERE (ro
V) HEORIEEEA 7V 2 ) vERIIR VA=) RY
P ERIBERTEBRA=RATFATHY, FULME
Axfoz L bAK E 7 KEFHH & LTV
bhb., Licdis TRARESRCRmIh 5kl
BBHBEDT, =AFAHADGC X AR - BRI
BERL, FB=AF 17 AEROSH ERARRD

CAFTRT o

O AR B BT
*2 KRBT

Determination of Ethylenediaminetetra-acetic

Acid in Foods by Colorimetry

Takashi HAMANO*, Yukimasa MITSUHASHI*,

Susumu YAMAMOTO*, Yukio MATSUKI*, Ya-

suhide TONOGAI, Keizo NAKAMURA and Yoshio

IT0: Nippon Shokuhin Kogyo Gakkaishi, 34,

603 (1987)

=F Vo7 3 VAR (EDTA) 3k U0%04&R
Fv— 2aLfM%y 0.1 M NaOH CEREEITL,
pH 2.5 G&F D CuSO, #inx T EDTA-Cu =%
T 5. ZOBERY 2oH, —HRizEEAY 2
el viEMLTEEO Cu?t 2IEEREL, HHK
13 CoCl; #fnx ¢ EDTA-Co & LT Cu?* % if
Xy, £ Cut B2 Vv rrSeg velhaERELIC.
WHoHy EDTA B LTHELA.

FfEf e EDTA-Cu % 50 ppm % 724 250 ppm
HmMUic & EoREIC L HEIER L, ThEhss 7~
99. 4% ¥ 721392. 7~99. 9% Tdh - 1=

* HPRERERR

Rty PSRy FARICEBEHASTEMLDD
EY:r, XTI, HETI/BEO1BEERRO
HEE .

WHETHET, —RERY, MR, PERELR
T, BAHEETS, GEEIY, Kk BGEY, g
BIE*S, BHL RIY, REZEBAYS, #HFR &Y W
IFARYS, $R JREEYC, GHEEER  HARE - A
¥4k, 40, 451 (1987)

EROMI AR T 2RBENYEREHEMN O
=7y bRy VARREUCEHRARTHTS
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6 BEMBERLIFRL, £2EI08M R LR ion
TE23IV, $ATABIVERET I VBOSWET
W, ARk 1| BEREYRD . BENEY
BoEREYEMARLMTARECRETS L, 7
A F I VBTEMTAROBRERIZNMRD OALRY
BINBEZ S EFHEIh, F0hoY TITER
BOAXRIPRREFRCERT I LEL LRI

* e TR LA BT SRR

*2 A BHEERER

*3 LR A AR

* IR DT IE T & B ST
* REFRGEAHRER

* BB EAETRR

T RHRIUREEAET R v -
** BRRAEAHRR

* BERAFRHERARLEHR
0 BRI

ReRC L 3EHAMKA~THRY JIL<—}
Oigl - TRE
NEEF, FHEXRT, = BT, FEEEE A
2k, 28, 427 (1987)
MERA—THHEY FA_— OERY 2O AL
(FAo7 vEBa AL VBRI FS -y VA TH)
OftRX b7 ST EERLL. KL LTO
TLC giCizv YV » ¥ 7 v— e, rrai
BY AR =N TP K (55:20:15:4)
BRECXVBHELTIFS -V Y FA7RAETRASE
fo. BEELLTOIFAETRVYIFAIT &R
BV, Ef=F A THhE LS, Yrariizv.x
£7—=n (2:1) RXOBEHLE RERAEELTF
FYT VBN IRBIV NS - Y FA7RERX]
BLclzh, HERRERKVT, SERRERCE
WiTHFh T, RPHEY Y-} 200 ppm %
HMUTEAER L bER LA EZ 5 3 EINERI24. 5~
97.0%ThH b, Witk X REERCEELERR
Hohirhote. HBERSLOCBANEDARKA—T
SBIBIRDWTHEY Y- bOERHERYRAE L
LB, MIASE 100~345 ppm B Eh 5 b DA%
Rohic.

TRAANE-BEEFTIHRRETOBRIEKE
ORMEL ST EOREEIT2WT

i+ BT, AHETY, BHEET, SRS, L
N &, PEEES AL 28, 445 (1987)
7A 2L E VRBREFEFRSHIBELXR TS0,
BERBEET L VBB AE (HO:) 2RE+ 58,
Y VERIEHEW (PB) T» 4 5 —¥DER pH ik

AUNENRDD. IIEOTHHE 7 A a4 € vBEHEBRRK
HreowtkizL, H:0: FLELL. BEBE
EETRH AR PBEink, BEBELERN A

CCEWH U, ReEx, KX T —EEmET,

ERTABRLHELT HO: 2B Lelan, v
ThoR»s b HO #&iH Lichote. —F, &
BihHhLn PBCEMUCER YA L LT,
BEREYERTATEVCH LIS, »&27—-¥ih
XTHELEH A1, HOz &1 T 0.2~4.7 pg/ml
PEHIhE. FOERELTERRABGRO7 ALY
VBN H 2 5 —X¥hinx b ¥ CoOMIic, PB HhoEH
BEL VBLIh T HO 2R LI LB LM
itote.

* BAREERED P RAEN

R=bry PRy BFRICEDBBEAD a, 8, 7
LU F37x0-)L1 A1 BERBOH#E

# osE*, BN A LTFY, REETEY, —aR
A2, INEESCRY, MEEET, BEHIAZY, %
REYS, PURERS, k4 KEFY, ARAETY,
E%%;ﬂ\*s, gﬁggﬁ*lo, ﬁu_l ﬁu*l!’ ﬁﬂ *fﬁ\*:z’
RILIFHE*, ) REYS, OHFRTET, FERE
5 BASSE - ARFEAE, 40, 457 (1987)
AARMGERERER~ -7 » 1 X7 » PR
HEVy, 19834E10A L AMIZOWT, 198542107
L 19864F 5 A A AMCOWTEEI0MIR TR %

WEL, ta7=r— (Toc) MEkke HHLTI
BERBEERDE. Bkt 58 Toc OBRE,

T ARRC 14.98mg, £HAMFT 2.14mg TH
b, NIARKOFEENKEb . MIAMETE

B LeEhoEREEBRIENRE Y, ERI T
7-Toc Thoctl, AFRAORBEAERITILEE
#C, a-Toc 276% il S£HAMFECOHEM
LD Toc DEREIIZIZBDOLARM T

! REFREENHERRR

*2 MRS AT RT

2 B HEERER

* B R EDRR

* BiR R AE TR

* AEBRHA LT

¥ R SLRER R R RT

* IR

* RS R & BT
O IR R A AE AT
UKL H EAEF R x —
2 AR AR R LR
B3 ARG S
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Y=y PRy PARICEDEBARPELSOD
SHEHRE 41BER ALM) B, RAEE
SV CEBBIATL, TLYEEBF YL,
EERERE, WNEE, EME, VY= b—L, VIEF—
L, #Yty, ToEZT7O1 BEEREBOHEE
MAETET, —GERY, Mgk, M
T, BARHET, BEEHEILY, MK LEY, BiE
HIE*S, BU R, GREEIL, &Hpo 8BY R
WWIFFEYS, W RES, LS BA¥E A
Hask, 41, 11 (1988)
£EIOKEITI Al HRAERIHY T 24880 E
Bk 6 RRECHEL, EARENDEIHLT
1 BERES R . EREYESOMTASECD
BERELEETDE, 7Y v) v, BB, RASBE,
an 7B ECRNIAERBEOSREL, MIAMRK
ABREEmMI i LIRS, TorH0RM
BN T AL RAGRCHRT 2 EEx b
fo.

e IR B AT A BT RT

*2 (LB HEETER

*3 FLAR T A A BB RT

* RIS R ST

*S EERHSAHETRT

* BB A AETRR

¥ HRUBHEAERR ey £ —

* EREAEAENRE

¥ AR AEEERAMMLER
0 BAEmYHE

Fv bOm#E, FROEY I AERLLURATO
41 FRBIICRIETREBEXITL -ORE
FREXET, SMEEE, = BT, FEEES, A
W T BASEE - RIS, 41, 103 (1988)
REARE LTCHEIRTWAREK =% ADER
BTCHBAITVVEVARZ-FEET » b2 0.1,
0.5 ¥/243 1.0ml/day, 28 ARIERHE LT, MmiF,
HROCZ : VASGERRIUAT v FREICRIET
BEeiRicll s, ROBEVREORE. 1) 22
7 Vv v 0.5 ¥t 1.0ml/day # 5 -C seborrhea £k
BRLA 2) WwTtho BERE R WTHmE, B
o x I vVABIU 2 VAT r - A ERBIEER
TR bRt 3) MiE, HFEBLv#ERD
A2 7 VVYERERBERCECTHEMUL. 4 #Hd
ADAVAFRr=-ARIUaT v Rz ) — AR,
0.1ml/day #EHEFTIs\Tid control & BITRIRE
Ethoted, 0.5ml/day 3 X O L.Oml/day ¥ &
eV EHRR Do, 5) FiEo BH MR

DA 0.1 ml/day TR E LRI

ERENMONTE

HEEF: 7—-VFr 4, 3, 56 (1987)

FHARGINYC OV THBREROFANE, B,
WekoHHEY Y, EELTYHRETHBLE
FHEZONTEN LT

1. ABRPHROANE—HhEERLHAVWLEMY
#, HBEHOIITE.

2. BUE—TAIFHITARIBHNUR, 7o
YOS AR BEEFOSITH.

3. WEHE—GC X 2Rk, FEE ALH,
BEMOSFY, HPLC ks gas, 7378,
Bl €2 1v, BEF, HRNoSHE 41+vs
B2 ST 4~ REBERBA Y, SBRBAA v
OoFE. BFRXLr L 24 BEE, BER, &8
BRECROSE. HEBEBELCY 2RHE, =
BFE OO Bl pREHos k. Rk
CLDRBHS - ARENY I L OHHTE.

REERBFT M LABBR(CHT3 700K

LDERICMT3HR

W& K, PHEXT : BAAREEME 34,

661 (1981)

BEHRBEHEROKEKZTIZZ e kb ABFEELTWY
B ENPELHARIATWS. BEOREEER S +
Vo AR Y, 7w ekl A ETAELENCD
WRR, REEHER Y v AAEBE R s e
A ARBRHEINE. e ekl a0f iR, KIE
HHREET VY v AR SO AR A LT
mlicz LB bbhle. BEABCFERIRDBE
V> 250 ppm O REHEFERF + U v ABEBHE T
13, BEOTFEDOS b4BIRls\WTs r ekl ad i
W UAe2, IFBEEEAS 2500 ppm & LT
OBECrrrirraRE L. 2R LA rrk
N AFELPTHETAZ LI bR L. TS
BRCILTULERT S LR ORd o, KEEE
REEF MY v ABHESO 2 v vk AERROW
T, zuais Ll ARAEERCfIh TR IRL
LULCOHNER I UHETRD bR ENCOWTHNS
DEXDHD LD EBbh 5.

* EILRFDFRRT

Effect of Dietary Tauvine on Cholesterol 7Ta-
Hydroxylase Activity in the Liver of Mice Fed
a Lithogenic Diet
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Yumiko NAKAMURA-YAMANAKA, Keisuke
Tsult* and Tomio ICHIKAWA*: J. Nutr. Sci.
Vitaminol., 33, 239 (1987)

ICR RHtt=v ARDWT, AEE LYY VORI
cholesterol 7a-hydroxylase {Eitic Rz EL AN
to. %7, CE-2 EEISRC4HEMAT LI~y A%
1:00h $sX0° 13:00h BRLCRESELIEL
fo. kiz, 3BoOXARAR (avAFe—n, 22—
A% 4 E o\ standard, 0.5% a v AFr—Ak L
U0.25% 2 —rEeaty C-CA, 5XUZhit 5%
taurine 2 ¥ U7 C-CA+5% taurine) % 538
FEAIwv A% 1:0h BB UTERESRY
fisE L. Cholesterol 7a-hydroxylase #E{gi3, 1:
00h Cix 13:00h KR 5EHDOH6ETH- T,
¥, GEME2 Y ) VIIABROBEE L 25T kR
TR LEedisT, 9 Y i3 JF cholesterol 7a-
hydroxylase {Etd LR IRDZER L Ta VAT
v — A OEHB~OERYREL, ZhiERTRMN
SIER LBAtRD B B & L HEE I .

* EIL KRR

Determination of Rosin Ester Gum Emulsifiers
in Fruit Juices by Gas Chromatography -
Yasuhide TONOGAI, Thoru ANDO*!, Akihiko
TSUMURA*? and Yoshio ITO: J. Food Protec.,
50, 464 (1987)

B VEATFARRERE S L vEVETIL,
N, KOH-=% ) —nChr vib#h, Ll r o vERd
BHETe=—-F1 B L, TMS F#H# Loy
GC THlE L. THO=AF A7 AERYEETYH
WLERER, =AFAFahove Fe7 =5 VB
KIVT7 E=F VBROSEIIThEI33. 8~T5.1%%
XV0~36.7% L Rico oA, Wi ORNL66. 7~75. 1
% (FB3570.9+3.0%) LH—{LL T . BARERK
HBho=A2saArshkooe Fe7 =5 VB X
U7 v=% vEs GC-MS tRE L, GC tEEL
kR, =AFANAEGEIT 15.2~33.9ppm ThH
% N

KRBT
* R F R SRR

oY ¥RAERGRHOLKERAMABERBNOR
%

WA fh, BFEX OB K, NEE2E : ER
B4, 36, 449 (1987)
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* RREREEIAE

* EEAE

*6 Je M R R
M HENEAE R F -
* EMAETRE

EEBYMEAVCIANENABRSOMSZICMYT M
% REWFHE, NERE, NEEEE SEgE—, B
K=, FEfER

Bapy (FB624E105~634E3 A), MBRI63E
3 AEAAEBRL LR R

BEREAMOHMBARICHET MK : MEER, FaHEHK,
BAER, B @, BIgE=
ELHEYEEREMTT (FRR625E 9 A~629121),
RT63E 3 H MBS X 20WHe) Bt GREHE)
iR .

EX (2,3,3,3-F 5400 7AFKL) T—FILOMHR
HEMRE  BAmEE, Jm 5 RAEE, BAR
%, BHIiR, RFENELRE, RER, B B, B
=, F#psER

BEF L4 F i A5 (IBf624 4 A~6343 A),
FRFI634E 3 A BA R A FHERCEFRET LT
KBIRE. ‘

S~ LEROEHICMT IR : WNER BEERX,
Fim#R

EAREHE (FE624E9 F~634-3 A), IBFI634E
3 APBHIESTE GUBAERETEBHZEES)
ek

Fe FafBTFMIIALADT v MIHITIRFTHREIC
P33T : | 5, NEIHK, s, B
F .
ARERBRER (BRISYE 2 A~614E108), B
634 5 BIEABEFEHERARERE~HE

2, 2’-Methylenebis (4-ethyl-6-tert-butylphenol)
Fo MCHITIESTHRICATIHR : m 5,
BIBR, Hifilis, @ E

KERBEABRBRAT: (FEH605£10 A~624:8 ),
FRANG3E 5 A F A ERHERERILERERE
0. .

EHAOBARRSC L 2 m¥E CPK FHOEREH
AMEE L OMEN : PIlES, Bh B AR,

B IE, PR
B AR ptE (BBA625E 9 A~634E 3 ), BRI634E
5 AREHREBRREFRRE.

EHAKONYF—L 3 X ICAVWBI-FFELR
RICAETDH% ., HHelzs, HBAKT, +RE—,
[i=

EA BRI (FBAI624 4 A~639F3 A), MM634F
4 AREARBRERRER~HE.

EHAKOSRENY F—2 a3 ICMTBIHR : Bt
I, gz, RE %, AIREKRE REAE—,
s
BEARse (BA624E4 B~634E3 B), P 634
4 A RERE IR A~EE.

REARCEASASEFEMEOBREHRCMT IH
900 KEPERHE, HIE £

E4B2He (BR62E4 S~635E3 H), R 63E
4 AEAREEHERCEBE~HE.

GLP [CsF3a>Ea—y—EROFRICHETIH
R4 IE PBER KK

BARERE (BH62FE 4 A~63F3 ), BEM6E3FE
4 AREREBRETLR~RE.

= b5, (BEREARLS) ORHEY - mHECH
THER : IGE, BETH, MFERE FBK
T, BiE
ARTRRREE (FBIS6FE 4 A~62F 3 A),
F 4 AREREEMER AR R,

g

BRFENMOTEFEMCET 3Ry SEan
ZRAVWIREBHERRRBRRURIZEHERAV 3
RE:RE £ REEF K H ABES8HE,
Y i

KA L LERET (BR624E108 ~6343 A),
FRfN634E 6 A EAEBERHLERAR YRR

KBBRICH T IRBERMEOTRE R (CHT 35
%—(1) BENEAVIRATERE : LISET, ¥
WFEE, WHBT, G %

() BLMERENE AV REERERE AL
F, RE B, ARR6GRE, TN %
AEGEBRIRET: (BRI624:10 H~633 A),
FI634E 6 I A2 A TSI A R AR S 4.
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HBHEFOBROTRE#ICMTIFAR—() #&hzE
AUL3RATERE « IS, HIRNT, BIFET,
afE &

(2) MILESEEIE AV IREHRTRE  RAE
5 RRET, HLRRHE, Rl X

A b E i ABRAA T (FBF624=5 A ~624F 9
H), MMe3sE 4 AREERERHER EBLFEREX
EEIHRE.

BHA KMEDOTRELCHMTIHE—1) #&H
ZAVIRATERS : INT, FEURE, RN
T, AfE #*

(2) WHISEEEARZAVILEERERR  KEERE
F, HREMHE, AR X

BRI £ B Mt (BM624¢ 4 A~6247
B), Me34E 2 BEAK ERGARKERITNCER

A
=

SN REHRERBROX Y —=> S OREDRE
CRMT3H% WMILEEREREAVIREKRETR
B FAET, RE %, #Rjedt, G #&
S KIER I (FAT624E 6 3 ~ 62427 A), FRAN
63%F 4 A AL ERERCHE.

ERHEPOEGERERMCMT IR HED
ZRAVIRATERRR : BURE, MIET, WHE
T, Aff &

(2 My EEEEnREAVILeERRRAR  RA

%, MRETF, HLeeR mBE X

R ORMERREYOTHMTT AL (FBF624E 6
B~621£9 A), MR63ES AEEEERREAR
3.

BERED SRASHEO®E 1. BRSFCERBT
390D M) T RREROSRA-HIE, 2
GARICRET S EOFRERRBRARDOS KT —
AAE) SHERS, BRIWrY, PHERT,
PEEEH
ARERBRRER (BR624 8 A~624127), BN
637F 3 A A EEHERARERCHRE.

ASHERAOEHBEERENR (RABOXIL b
YOBOSHRBECOWT) A BT, MH—Z
sl IE, {(HEEEE

ARERRBER (BAM62E 108 ~634E 3 A), B
631F 5 § BB EENERAMLFR R,

BRARRPOHEXRBRS ORENR NEJEFEIC
LBMARTHOLT-OHBSHE) ¢ PRELT,
BBN@nY, SHERS, PENER, BUEbr
Bt (BR624100 ~624128), W63
4 3 ARAEREEEER ARRERCRE.

* BT E R

BEAORRENMMO1 A1 BEHBERALRR
[BXRACLBEERY—LEEO1IA]l ARRERA
W i BF, XE OE, MR-, PEES
ARSRBRAL (BR624E 6 A~624E108), B
634F 3 B R A FHELER MR RS,

BSEMNO EHECMTIHE N. BARVES
(TR IEERRBT M) LOREER, 2. AFL
NI /=LOREER, ERRE, R, 5%
[T20WT) : SRS, BRENWr D, hREET,
PEENE
BRSRBRAER (624 11H~6343 B), B
635 3 B EAREEGERARLERCRE

BERENYORSRESORBICATIRBREOMFR
SEREIOR ST 74 —CLDREAI—LEHE
ROFEREMEOCEN, HREER, S WHERE
HEROHR] :%H E, i BT Mm% #
EHES
RNGRBHRTAEL (BM625FE 4 A~634£3 ), B
634 5 A BN EFEMERAMLFER IR,

XARMMOFAFEZHCMT AR [FEASAS
hOUBERY—LRBRORGMNIT] ¥H E,
i WF, WSR3, PFEREES

EAAHETak (B2 9 B ~6343 A),
634 5 A BAKAFEHERAMLEFRE.

B3 Fn

BAREFROIFL-270%4 |k (EDB) 2HEOD
TSRAERR : SHEFAE, PHEST, B2,
P

BRIt (BA629-4 A~62427 A), 62
£7 AREREBRHERARRERCEE.

ESENHOF PV LEEfOREORBIERFHR
TTAXCBEIUEOT YL, hYTALKE,
AR ILEDT v Mok BRM] - PHEET,
Eal@my, SERE, PFEEE

RAERBRMRET (BM625E 6 A~62410A), M
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634 2 R AR EEREEARCERCHE

CROYFTUNALT 4 EDT o M DM
RB:ILE I, W&, JIEs2E
KERDRSEARBER (BR614108 ~ 6245 A),
IBA624: 9 A EARAERHERERLFERENEER
.

BRAAFTo /02— 2BRALTHAREAERREO

ik SUREBERICHTIWR [ERAEDOERE
RERMOFEICAT MR : ExE, Fk#A
*, RHEIER GH & &8 FY HR S
FARFHREMBISBIENER (BM6244 1 ~63
#3R), BRN63F3 ARLEERBRFEN_FH
He

[=X3

* LR A
* WK
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Titles of Speeches at Scientific Meetings Semminars

REEY, BHES, NREd: 7a+FLR0EF
TIMBET OFETES—ILIE
HA3RH 4010844 (1988.4.5)

B B SHES, SfEL:=taT7L—->0fL
¥:E/ELUbaRCY(@Q)NILCOBTE
EEBTY

BAEFLH71085FEL (1988.4.6)

KERT, FIEHESE, MWEESL: N-TUY—L-N-=
FPAVESYICEITE NO SCHLDERE T
Z2=raviE

HA 2L 071084 4 (1988. 4.4)

FEFHER, REHRT, HBEE: 0-=baVA VR
RplGFE2ES N-7—=I-N-= FOYRREO S
RS

BARZEELE1084 2 (1988.4.6)

Toyohiko KIKUCHI*, Kiyoshi FUKUHARA, Mitsuo
MACHIBA* and Hideo IIDA*: Total Synthesis of
(—)-Celacinnine, (+)-Celabenzine and(—)-Cela-
furine

11th International Congress of Heterocyclic Che-
mistry, Heidelberg (1987. 8. 20)

* ERERAE

Kiyoshi FUKUHARA, Naoki MIYATA and Shozo
KAMIYA: Synthesis, Chemical Property and Mu-
tagenicity of Dinitrobenzo (a) pyrene

The Japanese-United States Congress of Pharma-

ceutical Sciences, Honolulu, Hawaii (1987.12. 3)

Naoki MIYATA, Makoto MIYAHARA and Shozo
KAMIYA: Chemical Studies related to the Me-
chanism of Action 3-BHA (Antioxidant)

International Conference on Medical, Biochemical
and Chemical Aspects of Free Radicals (1988. 4. 10)

Makoto MIYAHARA, Naoki MIYATA and Shozo
KAMIYA: Studies on the Degradation of .1,3-
Diaryl-1-nitrosoureas.

BXAREYS (1987.12.3)

ER B EHES, #EE#:BHA Oy =

DRBY t-TFIL-1,4-R>V'F /o OREH
HAIEYS&41084.2 (1988.4.6)

BREIZTF, HHIMHhE,
HERBOBRICOWT
HoameEHEELERRBREES (1987.10.1)

* BImIER A

RHE %, WH%E*: 8

FHOWE, BEET, AEHE= RE ®: (>
FAZL L BRDONRA4ATRASEY T 4 (CHTIH
%

HAHEF 10844 (1988.4.4)

* PEFNZER R

BRI, TOHhE, RE % A2 RN
SA-YORHB-ELF - AhnEick 2
BAIEKFELH1085F4 (1988.4.5)

Fressel, HHEEL, RE %= RPEHEXLNA
ORFHECMT S HPLC (L35
Feam e FHME LN B ASES (1987.10.1)

HEGIL, FMERE, KA % SEEmERREo
A FHER—EOERALER—
AARBELHI08FE S (1988.4.5)

s, SHARIL, RE %: ERIHZRPOT
Ev—ft, 7t I{ERTMASBEBCRE T mIES
SUMHEATALT - ORE

BAIEFE L1082 (1988.4.5)

S. YOsHIOKA, Y.Aso and M. UCHIYAMA: Sta-
tistical Evaluation of Nonisothermal Prediction
of Drug Stability and Proposal of a Typical Ex-
perimebtal Design

The Japanese-United States Congress of Pharma-
ceutical Sciences, Honolulu, Hawaii (1987.12.7)

REENHE, MEY» X T, AL F:
(100 ml LIF) choaihiFanE
HAKRZLHI1074ES: (1987.4.3)

dERiEEH

Mumio ISHIBASHI, Mitsuru UCHIYAMA: Compen-
dial Standards and Regulatory Issuer in Japan
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PDA International
Conference on Liquidborne Particle Inspection and
Metrology, Virginia (1987.5.13)

FAGESRHE, RED 2T, RE 8 IHAKORE
CMTBNYF— 3 -2 T
goam L HEELEEMBRSFES (1987.10. 1)

AiGEREE : BERAVLIERAARONY F—aC
2\T

Sa—AVFVVYTFZ)ar - ROy £88(1988.
3.15)

# O, BRED LT, GHEEKHEE - Kalman Filter
ERVIERTTS AT A
HeEKh s e=1t 757 4 —HiHS (1987.10.28)

BHED X F, BT, RIGEERE, AL k£ 5K
StY—F—P A= arickdNRREOREBIL
BAIEFLHI075:4 (1987.4.2)

OB AT, FTEBL REH E:ORe
Mo & 2RSS AT 4 1. Kalman filter %R
t7F—908
#31EWG 7 v <+ 27 7B S (1988.1.28)
BHEOXF, # H OEmEskEE, Rm %:nf
v MCE BRI AT L L. AT LOFE
H3EEE 2 =+ 75 754 (1988.1.28)

BEYXF, K % GREEKE RE %:oR
v MEEBRFSH AT 4
$3ELA rFEy by vHEDY 4 (1988.3.14)

PEHE  RIEC & DRMILAOESFHTAR
H151E A A MRS Y & (1987. 6.16)

hEHE—, B #*: RESCREL BERORE
CEVERLIES T/ AFLASL 729 I DRE
3]

$REAXT L3 —LEEE

* HERFFEARRR

(1987.9.29)

FPRSEEED*, AARTRI—BRY, WWARGREE, KERECCH
5% KEHEF BEEZ: LECEERAVLL
RePMEEFNIMS+F v P TREZRLERGIOKRE

# 2 EIF TR S A A LS (1988.1.16)
* BARFAY

IRAEZ, AHLREET, RE ¥ BBESEEG/ D
2 57 4 —D7csHD ECD F~L{EH| 1T ENineE
fIZATO BNQ (L7 I OBBEREE

HAARE¥ 1085442 (1988.4.4)

ALERET, hEHE=, RE = SREEERAIQ
TIYF57 4 =D& D ECD S~JL{LH] IV BNQ
{LIC X 3RBAIME(L&HO®mBE HPLC %4
A& £L47108E4 (1988.4.5)

hERE, FEET, RE £, FHR=Y s
BE*, NI, B Y AL T7zH 308
REVBHDOAHDE/ 70—+ )L ELISA Z0BRR &
seR{t

BAIEELH1085EL (1988.4.5)

* TR

BHEE, BE—E REES, RE $: RRRg
HAEIEAE(C & B3 GC/MS $47(c & BERPOUE
FA9LT7z9 I E20RMOER

BRI L1085 (1988, 4.5)

RiG—#, BESE, HLEET, SER=, RE
T RERSEOMR T 7L =—LEHE LY LR
RiHor

AAREF L1085 E (1988.4.5)

BIR %, whHE= : BRI RELACMTIH
I WECIIHEBARNRERBETOERBER
Z201T

HAEE L1084 (1988.4.5)

* HERPLRETRMN

£5F &% HERETY, VBT, EIREY &
FHE : B F o T/ PELRICED RPEEVHR
gy—=y
T2k H AR k2 (1988. 5. 26)

* HARER A
KEET* HAEKY BEET, ABRTY BEH
VR, BmHE, GE—E: ARwRov4Ins

YRAFILFAX+ VI
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2R AARBEF SRS (1988.5.26)
* BBRMREREER

Bk : N4F T /0C—EXRORKERRE
{EoWT
gredm &M AL EE AR RS (1987.9.30)

Takao HAYAKAWA: Biotechnologically-derived
Medical Agents-Current Regulatory Situation in
Japan

INTERSCIENCE Symposium on Biotechnologi-
cally-derived Medical Agents: The Scientific Basis
of their Regulation (1987.9.13)

Takao HAYAKAWA, Miyako OHTA, Shingo NI-
IMI, Eriko UCHIDA: Analytical Procedures for
Peptides and Proteins Produced by Recombinant
DNA Technology

Japan-United States Congress of Pharmaceutical
Sciences 87 (1987. 12. 6)

A4 Fl, P.F.KADOR*, ]J. H.KINOSHITA*: X[
BELEROTLF-ABRTERETLTE FETE
®

HAZEZ S HE108FE 2 (1988.4.4)

* XHE, NIH

NEs>7, #F% H, He ¥, HEHERY R@
Y, BERMES: TLF—-ABXBREEFRZSET
DEXROKRRE

AFEFELMI08FS (1988.4.4)

* BERFEE

BN B, FEEEFEY, (UEEE, RS, me
gy, BEN—*, WWEEHDY, HEEET, B
K BARIHCLIE PREKRLESHEEOER
EEMEN

BARESLHI084ES (1988.4.4)

* RERASESR

WMAIED P %, &LaT: 3-Xenyl) Cyclo
hexane @ 2H 540 *H E8{LREICONT
HAEELHI08FEL (1988.4.4)

BRIER, H %, A FY, T R
E(CHMT3HAE ED1, Dibutyl phthalate(DBP)

[C&DRBAERICONVT
AAFEELH108ES (1988. 4. 4)

* HHBRSERAE

RTERSY, pEse—*, feaRERY, BIHET R
XM, WRIEWH, b B E/LFF45F—R
EFIL, Fe(MeCN)g2+-H0:-A¢,0 ([C& B 7=
T T DBERIC2VLT

AAZEELH108%5 S (1988.4. 4)

* BRI AT

Tsuyoshi TANIMOTO, Peter F. KADOR* and Jin
H. KINOSHITA: The Role of Aldose and Aldehyde
Reductase in Basement Membrane Production
The Association for Research in Vision and
Ophthalmology

Annual Spring Meeting, Florida, U. S. A. (1987. 5. 5)

* National Eye Institute, NIH, U.S. A.

FORT*, ROERY, AEFE* F.EEHE*, @
T8#*, B4 [l : Aldose reductase JHEF| D {Eik
LDRIA L FDOFHAEMICONT

SR378 H A LT HT WSS (1987.11. 1)

* KBHHAY:

WHEBET, FRMAE, BIEER, Bd %, Hi
H*: BERARBRSHEREZH T B YU X 3T MROKR
RLERBE

5360/ H A4 fbar 2y (1987.10.12)

* =y b U4 A — LR

FRMME, Bk, ARBET, Ah Z: 59 b
BRI E AL glucocorticoid (T4 ZiAR
R DR

60 B A4 {k 4 (1987. 10.13)

MR RE BB 2F*:Fb7a—LeRLFF
F—Rc LB HO0: & FHORIE
BARESSE (1987.7.24)

* RS IR BE

SEHETY, WARE, MEH VT KRREY,
W IEHEY: MPP' OBhREMERERRICRIET
P

AA4{b¥4 (1987.10.12)
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* AARRH AR EE
*2 R
* AHBAFREREY

WpRE, WAGTEY, F B, MBsYFY,
13higF b 7 O—L4 bsss DK
BA4{b¥4 (1987.10.13)

R R EER KRBT
*2 15K HARBTRERT

R B, UK, IWERTHEY WBs v TR
CML BHEFHBROSHBREREICONT
FRIR s (1987.10.17)

* R
*2 R AR B

A Y, BTEESE*, NSPEATY, @EfEY, BF
H*, SHEAXY BREY He ¥ EERIHNS
ERLICRBHREREORE

A7 v Fero—2486@%Mks (1987.10.23)

* mEEaBER Y

A px, ETHEFRX, md &, DFERTY, #2F
Hmig*, At %r, SAREE: REEEICETS
e LDH-X ORRICHT SRR
#1750 A AR BRI EAR S (1987.5. 15)

* WEREBHERBAY

I.IkemoTo*, T.MACHIDA*, A.TANAKA, S.Ko-
TERA*, H.MIKURIYA*, T.SHIRAI* and H.MI-
TANI*: Changes in serum lactate dehydrogenase-
X activity observed after experimental testicu-
lar damage

5th International forum of Andrology, Paris (1987.
7.4)

* HRBESBEHARY

Hi #Y, ALSEY, BEFHT REM— b
PIEB, SRAT : AYOFARAICHTBES Y
A—F LTHOHE
4160181 F Ak Ak24 (1987. 10.13)

1 EIRBAY:

SR P

sl BM, B Y, FMEBRAY, FHth #

ALLBH*, Rp—, hlFER, FEALSH : WiH
MoAYOFARLL MDI-T fOAKETDHE
HITDWNT

HITE A AR FELRHKTMAS (1987.11.2)

Bk
“ REFR

RHfi—, X2E8), FRALH : BELEXCHTIE
70—+ LHGEORNRUER
HAIEFLH51085E4 (1988.4.4)

b %, ALLEFEY, il %*2, o i,
BEFHE*, REf— iHEEHh FBAB: A40
FEAE4 L CHETBE/7O0—-FLHRGORR
HAEFLH108ES (1988.4.4)

*OREER R

*2 R EBEAHIRE

HATETY, PERZY, BHEEY, HANE, @
5%, AT, BHFRY: b MIRBROES
{ERBICXT IR - OBE
#1608 § AR E{bEa A4S (1987.10.13)

* BN ARE LD
*2 LB - SCIH

Kazuhiro Suzukl, Hideharu IKEBUCHI, and Ta-
dao TERAO: Human Growth Hormone Receptor
on Human Cultured Lymphocytes (IM-9); Affi-
nity Isolation and Endogenous Phosphorylation

BX&EREFAS (1987.12.7)
(JUC Pharm Sci ’87)

hHiFEE, FREWBT, —FEW FRBAK: /KLy
—LORBERRZCOVT
H27El~ 1 = b & v VERS (1988.1.13)

thEFEE, FERT, EEEX REBM— —FE,
FREAH, PHMA* WK FE*: Tetraacetylniva-
Ienol [CMTDE/7A~FTLRGEORMNLEHR
HAEF L1084 (1988.4.6)

* HAREH K

SR : ERAEERSITONT
WIeEAES PR S (1987.7.22)

HARKEE, o &, REER: ERREXRIOH
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EREICOWT
H2Am L EHELEENBREES (1987.10.1)

FAME*, B, BRANEE Lk & P
REHDAEY, RERFEY, FElR—, #KRHT, 2B
f2F, BT, FHER: 4> FXSTEREKEM
BDT7T75 b EEEOSBRE

HoeEl <4 2 + % ¥ VRS (1987.9.4)

* HFEHRE

BImEF, EEIER, $ABT, RELET, FHIE
— A FRTEEREISHBLIEBRBFELEIC
& % citrinin £EHOWE

H2TEl <4 = b3 v VRS (1988.1.13)

RIIES*, BB, EBAET, SHEEY,
Sk H*, HEST FHIER:IISRICED<
7 ZAMEFBAAEROMBENHER

#1615 B ARIEI S (1988. 3. 24)

* WILERE A

TAE—*, BRSE, HRE— FHEIK— K
Afif, REIE®R : MEERKE Aspergillus flavus
ORBEM O

HAREELH1084E4 (1988.4.5)

* A

RBEysE4, Soedigdo, S*, Wattimena, J.R*: 4 XY
73 DRREERE LV TOFERS
H61E A AEBE SRS (1988.3.24)

* Ry FvIfk

EBMET*, keI, HARIEY, BIET
GHERE, BEER, ETERY, PHERE RO
®EIEAHIC & D Pigmented Contact Dermatitis.
Naphthol AS HO{EFEBEEN Y FT R FPRIECD
WT JID

H#i51E B A B HESHAEREH KL (1987.10.18)

* AHBAFRFBA B R

HRXE 44703 b5 7 1 —ICE B MFEHRO
R OREES R
BAR{LZELHS5EEKEFE AL (1987.10.19)

FOZENT : AT - TEBBICL S MERDREERS

(21533
A4 EssmikFE LS (1987.10.17)

£ wEE, b B, PHAER ERARORRIF
LoZ344 FICRT3HE (Bi1H) —RAL X
CHREIDITFLoAF91 ROERE—
He2E A REFSBHESR KRS (1987.5.22)

NAKAMURA, A. KikucHI, H., Tsull,K.: Analy-
tical method for determining residual ethylene
oxide in intraocular lens by ECD-gas chromato-
graphy

3rd World blomaterials congress (1988. 4. 25)

NAKAMURA, A.: Analytical method for deter-
mining residual ethylene oxide in intraocular
lens by ECD-gas chromatography

Tokyo Biomaterial satellite symposium (1988. 4.
28)

WHER, AFBE REBH, i 2 S8Rt
FRER(ELSVOBARBREOARZEICOWT
280 KRG H¥4 (1987.10. 26)

* HRMEER

IHE, HOFHKE, ARBE, KAV e
R&ELA HCHO & NO: OBABBREDRSSIE
BRICOWT

gesE ARG R4 (1987. 10. 26)

BHER : BRFERORKLESEDOHR
Hogm kR v (1987. 10. 26)

Toshiro MATSUMURA, Katsuaki KAMETANI and
Mitsuharu TAKEDA: Simultaneous Determination
Method of Personal Exposure Levels for forma-
ldehyde and Nitrogen Dioxide

The 4th International Conference on Indoor Air
Quality and Climate, Berlin (West), (1987.8.19)

R =, HEE%7T, REUHR, AILUREE* R(E
Flos5tr (V) —HPLC (& 3 EHIOB{EREED
SH—

BAIEELH108E4 (1988.4.5)

* LB R A
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Bro#® & #1106 5 (1988)

ARG =, FEELT, EOEFthy, § BEYS A/
BIER, FHSBX*, KIUER* SERPY, BRI
x*, BEE WY TR THY, BE O, BRILEs
EHGRAREHER

AAZRF L1085 S (1988. 4. 4)

* BAREELEARBBEATHATIIERS

MEEA WBHET, KETrs, REPB:B@P
DERNBERYICET IR
HAREFLEH1085ES (1988.4.5)

HR BB, EARAET, FETLE  RINEGARG
OERERRBREOSR
BAFKFLH1085ES (1988. 4. 6)

EARAETF, A B FETE: REROFUT
FARXESTFLRX{LAMDS
BAE¥LH10854 (1988.4.5)

AR F HR B FETE:ER (MTFLZR
) FEL DTy MoEBRE
BAEFLE1085FE 4 (1988.4.5)

BEFIE #K B FETE:
RGO ARE L L TOFE
HAEFLH1085F S (1988.4.4)

* W ARFEEF B ERBEB

FRRSIFH

Toshimasa TOYOQ’OKA, Takashi Suzuki, Sadao
UcHIYAMA, Yukio SAITO and Kazuhiro IMAI*:
Simultaneous Determination of Thiol and Disul-
fide by HPLC with Fluorescence Detection and
Its Application to Biological Specimen.

The Japanese-United States Congress of Pharma-
ceutical Sciences (1987. 12, 6)

* WRAREFEH RSB

Shoshichi NojiMA*!, Ken KARASAWA*!, Toshi-
masa TOYO’OKA, Kazuhiro IMAI*%
KoBAYASHI® and Ichiro KUDO*3: Determination
of the Structure of Lysophospholipase L. in E.
coli K-12.

The Japanese-United States Congress of Pharma-
ceutical Sciences (1987.12. 6)

* R AFIEFR

Tetsuyuki

*2 WIRAER T B b
* RRKFREER

ALk « BERGOKRME
BASHE T r Ay vBY Yy A (1987.11.16)

KERHE, WILEEK, REBE, FETE EREt
LobdUERETLLEREESLABROSRAH
ERER-FF %1 5B

BRI L1084 4 (1988.4.5)

Curtis D. KLAASSEN*, Lois D. LEHMAN* and Ta-
mio MAITANI: Effect of Dosage and Form of
Cadmium on its Absorption and Distribution
20th Annual Conference on Trace Tubstances in
Environmental Health (1986. 6. 3) :

* University of Kansas Medical Center

Tamio MAITANI, Yukio SAITO and K.T. Suzu-
KI*: Changes of Tissue Calcium Levels after
Injection of Cadmium in Three Chemical Forms.
The Japanese-United States Congress of Pharma-
ceutical Sciences (1987.12. 6)

* EAHTRN

AREF, RIUER, BETE: FL—-T70=70
7 BESHC X B8E AV) Halfembryo Test [C4 D
BHEOHBUZOWT
AAAREES S H55EEMSINS (1988.5.19)

AHIIRTF, BEIER, FETE: SREEIOT b
Y5 74—IC&BNLA L3RS yaATAAAS FO
e R E Ok

AAESFLH108FEL (1988.4.6)

AMEIRT, SEER, FEGE, AR : ki
$h SUEREREEALTER Y SYRETR
ROL$HEO/AB T4 LRY B-HAF-ERO
1753 |

A AR RS S HSEF ML (1988.5.19)

* JEE KA B R R Y

BEIER, MRINNT, FETE BERESY, 8%
EHER, RN FE¥E, FERNKERY?, HKEBA : BB
FRICEB3700RKLLO—BERRBICOWT
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B AR ¥4 S4B ATEES (1987. 10. 16)

* AEBEHAENREN
*2 PR R AN
* B R A AR T

FEREE, A, MEmRT, BEER, X
BTE K4 FNT79-CE U BRERTOME
BURSE S BFOBRBELICLIBRHEDOESILOR
Blc2WT

HA Ry & H55E Y Aiiniis (1988.5.19)

*Moxy vE—A 8

B B L&, HPHF : REAKOHEE
BHCMTIMBIL FLIZa—LBGEIOLODT
LizZa—LBIUTEOHOSROEH

HA RS ESSYES5EENTHRES (1988.5.18)

MEEET, FHER, #FHH : ARFR 14 50
fIfiaRORERE RELBERFsAV IS T 74—
(C&BNBERICMTIHR
BARMBEERSESEEMERS (1988. 5. 20)

JISET, AESE, EEST, WPHH : RARE
OFi%E [ BT HAREHHRORSCDNT
HARAME RS E54AE NSRS (1988.10. 16)

ST, SEFE, RIUESE, NBET, #ZFIBF,
MBIREY, RNBHEY  RRBROFHR I 7HFEx
(Rubie akaene Nakai) k& EDEEMIIOE
RSB T DILEAFA

A RREEFAE54DEEMERS (1987.10. 16)

*ORAZEFE
*2 =RMEFETER

BARET, AEELR, HVLH : RREXOHR IV
RoNTFHREEOERICPWT
BAAgAIEESHSAEENEINS (1987.10.16)

NEET, SEEE, HTTH : RREROHR VI
BEET HARAROLEENRIZONT
HAESELHI108ES (1988.4.4)

I g, KLFBRE, BEEEY, HAKETF, 4H
IR, HPHF : SHLAMKRERAVCTARRZIM
PORLEICT IR

BAEF L1085 4 (1988.4.6)

* N

HHEER, BRLET, EERT, BRERT, BEH
Fl:4A 07 bECLBRKY—LBRPOER
4%, HBL4FOERICOWT

B A AR YA H54E 2 W HES (1987, 10. 16)

A B, FERET, BESF: ARRAKOMRE
BFICMTIHME I TLI=ILNGHDLOTL
3L ITEOROLROEH

H A AR L W50 M S (1988.5.18)

NEWETF, SBES, PHEEES  ANMEaRRKE
B BEEEOHEBRUTESRRICLIANTPESR
HEREROERK
BAMEYERYSE S AAS (1987.12.13)

SRR, PENER, PEBT AN EORERE
3 - RS X DR AREORBR—HAI/RT b
5574 —lc&B3RH—
AABUEERY- S8 3EKRS (1987.12.13)

BEN@nh, wHEET, SEEE, FEEES,
NERT SRS SUTRBICHTIEERBT YD
LOHEER

B AR EY S H55R A EH S (1988.5.18)

Ken-ichi TANAMOTO: Development of a new
quantitative method for delection of endotoxin
by fluorescence labeling on 3-hydroxy fatty acid.
International Symposium on Endotoxin Jichi Me-
dical School, Tochigi, JAPAN (1988. 5. 13)

BEFLOTF, SWHBH, il B*: Yersinia BHE
(& IHBRBROEL
#4580 H A M SBIEE k4 (1987.10.16)

* BRI BTN

Michiko MIYAHARA and Katsutoshi MISE: Ra-
pid Method for Detection of Restriction Endo-
nuclease-producing Strains in Pathogenic Bac-
teria

2nd International Symposium on Analytical Me-
thods and Problems in Biotechnology, Amsterdam,
The Netherlands (1988. 3. 29)
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ES

o & & 106 5 (1988)

BRELDT, =ZEBH, THREY, X5 B*: Sd-

monella thompson & Salmonella infantis n%
DOHERERREHEEORN
HARFLHI08ES (1988.4.5)

* R SLE AR

Katsutoshi MISE and Michiko MIYAHARA: Rapid
Method for Detection of Restriction Endonuc-
1ease—producing Strains of Enterobacteriaceae
and Vibrionaceae.

Fifth International Symposium on Rapid Methods
and Automation in Microbiology and Immunology
Florence, Italy (1987.11.4-6)

PRIESH, B RAg*, —FIEW, HFEH—, W
B A¥EFRHAURHOREERICRTIHR 7.
Fusarium tricinctum (Cda.) Synd.et Hans. (F.
sporotrichioides Serb.) [C&3ALXDFMhUVE
k& OB

HAMYFREES62RERENE NS (1987.7.24)

* BRKELBERRVE —

Masakatsu ICHINOE, Kazuo SUYAMA*! and Hisa
shi KAMIMURA*Z; Isolation, pathogenicity, and
mycotoxin production of Fusarium spp. from
diseased potato tubers.

22th Meeting for the Joint US-Japan Toxic Mie-
roorganisms, UJNR, Tsukuba, Japan (1987.11.12)

! REBREKRF
*2 R ELE AR

—FIER; : # 2 8 WHO/FAO/UNEP SRIERE~ A
A CSBBE—REBRALROR/A ML F
FROTR

H27El~ 4 =2 + ¥ VIR S (1988.1.13)

BEEH*, K.R.KswANTO*, —F L, %ALY,
NEREERE* AL ERSTORHRBASR, Y5ro®
EPco2nT

BAAMIESS (1988.3.26)

* BB RE

ERRHES, BRI, EERT, MEEE, 2
WiE—>¢ : MRHTT » VA BARBIC L SHEMAE
kLU ZHEOTHREEROEE Y

AARRE LY R HSSEEMTHES (1988.5.19)

" g BRT AL
2 EERREMEL

" LFRIRY:
7T AR

EHEHRT : BALB 3T3 MBI D 2R PS5 X7 4 —~
A= g CHTIHBOARTNDOERDR
HARE¥LH1085ES (1988.4.6)

SRFEY, BE O, @ R, RRRER,
FENE—, PEEEY, RUL—*2, EEEH*:
#HYREE Neocosmospora vasinfecta O & & ¢
IHEPERAEYME E28)
HA S SBEM63EE K4S (1988.4.3)
AR
*2 I R R
*3 =36

PIEE—*, BFREE, MSE—* FHE)&—, BEH
BT, FBIER: MEEHRE Aspergillus flavus
DRBEMORZR

AAIELELH1084ES (1988.4.5)

* BIRBIRE

FREP, WHE—*, HBE—, SFRERY,
FEI##— : Ramichloridium apiculatum NHL
2056 D RMEMORR
BAELLSF108FS (1988.4.5)

*1 BEEIAE

*2 AEBWEHERRR

EFBH*, KRR, REREY, B B
BAREN, FREFEHEY, FHIR—: attgmt
B M#3lc 46 L 7= Cutaneous mucormycosis @ 1 fi
FTSEPIEHE RS (1988.5.14)

*RBREA:RBE

*2 KRB AEEER

* KRR EHT R
* WETHRERERRR

HERER, FEIE—  FEEBHhS Phialo-
phora 1 EHE[CDWT
AAEELH31EAS (1987.5.31)

* FHEAE

HHES* FRIR— :ATRY) I REREZH
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33 Talaromyces O—¥WICcOWT
HABEFEHIIE RS (1987.5.31)

* REEEG

WIT%—*, uErgR*, FEIR—  £XLVIE
LEFOSHECOWT
AAEFE&E3mAS (1987.5.31)

 FERRA
* FHKHL

FHEHIE—, MIETE*: > v (Squilla orato-
rie) OXBEERAE & B H IS Phialemonium
squillae sp. nov. {CDPWT

HABE¥ESH3IEAS (1987.5.31)
* AABRGELRY

Shun-ichi UDAGAWA: Toxonomy and Mycotoxin
Production of Aspergillus and Penicillium
The First China-Japan International Congress of
Myecology (1987. 8. 26)

FARMBEY, HhEEY REIEEY, UFx # F
KEfoihY, MEREXY, FHIE—, HKRETF, KB
foF, BAmET, FEER: 41 XL TELRREM
L5DT77F bELCEEHOSE - AR
#ogEl < 4 = b % ¥ VEIES (1987.9.4)

* WP TR R RN

BREEY, HEE—", HeE-—*, Fall—,
WILZE—*2, (L§eek*3 : Emericella BRETRDERE
TEIFHBRAL FASTFILRS BB Emindole )
JUZzOMMELAY
HOERAFRILEWE RS (1987.8.28)

L BERFRE

*2 TR RIEYIE

2 TRERFEEER

AT, BEEFEE, sEilR—, HEE—*
JIEFE*? : R RAKRMESY Dithiosilvatin @
in vitro CORBEREIMHEICOVT
AAEEEYS4£310MS (1987.11.13)

M HEC—T 47T

*2 BIERIRY

BB, —4& B FEME BELRCH
BT IF-HNH

AAEHEY&$31EKS (1987.11.13)

M ARENRE L v 2 —ETFHRN
¥ HIKEE A

HERMAHES, FENE— Bk H S O Hortaea
werneckii D45

HARHEEYS$31mES (1987.11.13)
* THERY

HR WY, FEEET, FElg—, TaE—*
FFRE*2 : Emestrin Q&M
HoTEl =4 =2 & v VRS (1988.1.13)

RSB NP 5 —
 BEFAY

AIHEEY, FE)E—, BEED  BFERREON
HICEB3TRIOBRER GIFR

FEFI 62 4% . B ARpREE IR (1987, 11
17)

* el R AR

LA, BE % v FMEARICETS 05-alkyl-
guanine-DNA alkyltransferase ;%4

546 B AR SR & (1987.9.9)

HARR, HEgd, 8BS 2 SHES, S8EE,
wISR, BIBEA, K #E: 7 MEIR LR
{113 DNA BELEOEEORE Q) EBEMNE
H ot

HAKELH10844 (1988.4.4)

K. MORIMOTO, M. FUKUOKA, M. SATO T. TAKA-
HASHI, T.TsucHIYA, A.TANAKA and A.TAKA-
HASHI: Carcinogenic Mechanism of F344 Rat
Urinary Bladder Tumors Induced by Sedium o~
Phenylphenate

II nd International ISSX Meeting “Xenobiotic Me-
tabolism and Disposition”, Kobe, Japan (1988.5.
19)

BEH—, SREY B ¥, HEH—8 58
g ARIELLy MX) ORBIICHTIHMRE @)
MX OE#ticoVT :
AAZESLH108E4 (1988.4.6)

BE (@5 0T, SEN-8 BiE 2 YRR
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£ A BT REG

106 (1988)

IR o#ER (D)
HAEF L1082 (1988, 4.6)

fLhFHRE, B B, B E:oy¥Risay-
LlCEBLoOAFIAT I OH7I/RE. V—
EAERMEHRE—
AAEELH1084 2 (1988.4.6)

Hideo KUREBAYASHI, Masamichi FUFUOKA and
“Atsushi TAKAHASHI: Possible intermediates on
the metabolic pathways for oxidative deamina-
tion of cyclohexylamine by rabbit liver micro-
somes.

4th Biennial General Meeting of The Society for
Free Radical Research: International Conference
on Medical, Biochemical and Chemical Aspects of
Free Radicals, Kyoto, Japan (1988.4.12)

FLEFRIT, & 12 SEe—8* BARIE,
LE— > : In vitro assay % (£fE, #i) T®
ethylenethiourea DEJIERDLEE:

2T e KRR HES (1987.7.17)

* WREBHER RN

BRI, EiE 2 BIBRA—BY, BARIEY L
B T MEMSES SEEERICLDIRG
EhEOBRE

H14E A ABRES¥EMESR (1987.7.24)

* RREREB ARG

+BML, AEET, THES, &% 2 48E
% : RLMEFMICAAT B E(LFMIFZ (1) 3-t-Butyl-
hydroxyanisole (BHA) 5 XU SH#® embryonic
cell assay

HARFELHI108ES (1988.4.4)

Toshie TsucHIYA, Toshihiro I10*, Naoki MIYA-
TA, Shouzou KAMIYA, Atushi TAKAHASHI: Me-
tabolism of 3-tert-butyl-4-hydroxy anisole and
the teratogenic potential of its metabolites

II nd International ISSX Meeting-ISSX-88 “Xeno-
biotic Metabolism and Disposition” (1988. 5. 18)

* Showa collage of Pharmaceutical Sciences.,
Tokyo

5
WA, BaE HEER, g 5 KEnE
HE, PR, BR W, BIIK=, FRMEL: R
—Ety McdBRM P10 CORMBHRER
1418 B AR S ME S (1987.7.22)

ST EE, REGRE, R, SRR, gRES
—, NIER, Fii#FHk « 2-Mercaptoimidazoline
(2-MIZ) OHEHICETIHR B4

H141E A A BRI MES (1987.7.23)

L2MEL, BHE—, PIBMT, ¥ £ REWS
K, PIHEBESE, KT SEO PUNBAS O
EICRT BHE (20 1)

1406 A AR 2 ES (1987.7.23)

HEREE, BEE—, PR, BERESR, PIsSs,
$EES—, &FBE, P #Bi#% % % : p-Dichloroben-
zene (p-DCB) OFHICATIBRALEORS(CLD
ERZOWT

E5140 H A BFRFE 2 FMESR (1987.7.23)

BAED, MEMT, 2EELR, HRRTF, HKET,
BHE—, NERTF, KRR, SAREH, FRES,
B—, PREFHFR:2,2-AFLEX -TF
M-b-tert-7FNT7z/=L) OEHICMHMTIHR
(#0D1)

1418 B A BRI S MeEs (1987.7.23)

ANPRFIRE, WEERTE], PIEEESE, RFEWERE, mEHRE
— :Bis-BP : Mg #5457 MELERG LT
BREBROMBFHT(LIEOVT '
# 3 EEmFEEYS (1987.2.6)

BEk, RAEE, HaEE, g 5, HEBE
, B M EEETy FOMBHEFHRER
H1341 B A LR EYES (1987.5.21)

B M BRCHITIRAEROSHEDRLETS
L HRBRICOWT
81 EmERAREEYS, HYHENE (1987.7.10)

wHEE, Eas—, MIEE, BRMEE, #ER—,
BRET, &TEK, BJFE= : p-Dichlorobenzene
(p-DCB) BARBTHOLIIBREEICOWT
%4 EBHREY S (1988.2.6)
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F#ii#k : BRPBCST IMERICETZT4
= MREERICOWT
9 mbiEhts (1987.7.18)

B E BB, BIHET, Y RER
AV LOEOHREICEDT F'E DNA o) 8-&
FAafe 7= D8R
#4608 A A% 4 (1987.9.7)

* EN At V2 -~

BIIRE=, REBRT, Kk 8 RXBAYI7LOR
JABICHTIREMEICOWT
#i46E A A ¥4 (1987.9.7)

K. INOUE and J. G. KENIMER*: Muscarinic stimu-
lation of catecholamine release from PCI2 cell
is mediated by a pertussi toxin sensitive mecha-
nism

Federation of American Society for Experimental
Biology, USA (1987.4.3)

* Food and Drug Administration, USA

MARRIK*, pRE—, FE ¥ T MITHRET
BHERICSITSH LI LBRONY
§1290 A AL F S (1987.6.5)

* HIRAFERER

RIRE—, IARAIR*, F/E Y Ty MAKHERET
BRAAEE Ca D Ca (RHEMTEH(BIR
#1760 B AREE AR ML (1987.6.7)

* B RERAE

FHERR*, PN, e O NAME, @
B, Bt & EEEZC: T MERRFOREC
R MFERS OB

H27E A A ERBEFLLFMNLES (1987.7.17)

* AEHBEARFRYR

M. SuNoucHI, Y. IsHiMI*, K. MIZOKAMI, M.
FUKUHARA*2, A. TAKANAKA, M. HANAOKA*! and
Y. MASA-ATU*!: Preparation and characteriza-
tion of monoclonal antibodies against hamster
liver cytochrome P-448-1 highly specific to afla-
toxin B;

VIIth International Symposium of Microsomes

and Drug Oxidations, Austraria (1987.8.21)

U RRAT S
2 EARELE

M. SUNOUCHI: Activation of chemical carcino-
gens

VIIth International Symposium of Microsomes
and Drug Ozxidations, Austraria (1987. 8.21)

Norio MATsUKI*, Ken NAKAZAWA, Hiroshi SA-
1TO*: Effects of adenosine 5-triphosphate (ATP)
on mechanical responses and membrane ionic
currents of rats vas deferens

X th International Congress of Pharmacology, Si-
dney (1987. 8. 24)

* HRURFEET

JIF  #, JIFFEL*, KFFERE, & E, WE
BE*, ERRE—*, KBFEHLCYV:BEFPIO—-LP-
450 BERRICLI=FAYT I HORY
H64E A ABFE LS (1987.9)

*BIRARAEET
*? BRERAYE

M. A.RoGAwsKI*, K.INOUE, S.SUZUKI* and J.
L. BARKER*: Anterior pituitary cells possess a
calcium-dependent chloride conductance that is
regulated by GTP-analogs

Society for Neuroscience, USA (1987.11.15)

* National Institute of Health, USA

KEFEH - FEERRICES T S REZ~ T HstiRias
AL EERRREE~

% 8 E M REREYTRSE TREEY vy 4]
(1988. 2. 26)

MARRIKY, hRE—, HEHRY, SR FE
EX: ALES VA ERRICEZCE FOEY S
B2 Ca 7+ XILOWH

#eIEAAERE SRS (1988.3.24)

* KR AFEER

WARRIR*, hRE—, FE B*: 79 MARHERERA
BO4F BECHTIHEGENROER
#61[E B A L4 (1988. 3. 26)

* HRREEER
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3 Ef%, J.G.KENIMER*: AZAVHTRFIL
N LBRENBCIB/LIEXTY L HHOBE
H61E A AFRHEF SRS (1988.3.26)

* Food and Drug Administration, USA

SRR, KEFRE XNEL, WHEFHR FRLA
B IE: BREFFERZE ALy Codeine O EMRR
BBOHRE

#0108 B AE¥ S (1988.4.4)

B X, AXERE : GHMRBRCLIRPERD
FH

UL BEE
7.24)

Bl sty s, v—2 o » 7 (1987.

Motoi ISHIDATE Jr., Toshio SOFUNI and Makoto
HAYASHI: Quantitative evaluation of genotoxic
potency of chemicals in a battery system com-
bined with in vitro and in vivo tests.

Xth Internat.
(1987. 8. 26)

Congres of Pharmacol.,, Sydney

Motoi ISHIDATE Jr.: Can short-term mutageni-
city tests predict the long-term toxicity in ani-
mals? '
International Safety Evaluation System. Life Sci-
ence Res., Tokyo (1987.10.20)

o OHE, HRXRHEE Al H: S BRROLDHO
HEHFHFE
HAREEREYSE16E kS (1987.10.27)

Hannu NORPPA, Makoto HAYASHI, Toshio So-
FUNI, Yukio KODAMA and Motoi ISHIDATE Jr.:
Micronucleus test by flowcytometry: Application
to mouse peripheral blood

BABRETREYSFI6MAS (1987.10.27)

WIEET, AT, EERE, KR B, mfE X:
ATEA—LICLIRALTRBRBI/COVT—H¥
7Ry bECEIBR
BABREL R SwIeEAS (1987.10.27)

BEEF, RE 8 @hiED, HRRHRE HH
3 : KE NTP 3B & OBOHR—28BLAYORE
$RERER

AAXENERFYAHI6E L2 (1987. 10. 28)

M OB, HXEHEE, AfE HEizd: MEBRRICES
F3EERHROE
BARBERFFLEI6E LS (1987. 10.28)

HRRHLEE, RA f& @PRED, KR & A
#: FHBERERS I RBHARER—Y T X
BIc k345t
AEAREERFESEI6E A% (1987. 10. 28)

BARE, EERE, A X =ba7LE0R
WEMEICME TS Salmonelle BREF O/ O—=
P —igERIT LT OHA
HARBIERFSLH16EAS (1987. 10. 28)

NIEHET, £2AREE KR B FHESY RN
E5, At X BEEREKCETIvIa77X?
RHFE ORI

60 A RN E A KRS (1987.6.29)

* MEIER A RBEPTRDT

2~ RKERE, KR, A Z: v-ras REFEA
BALB 3T3 #filaz ALK RGATRRERFORIT
46 A A ¥ SRS (1987.9)

MHER, HERSY, AR & JIEET : B
RxkOv4 AT TV FR
H146M H A FEF¥ ke (1987.9)

* PAEEE A RRREDTRERT

ERNBE, BEEA K B 79 PERSBO
DNA &RICxT BB ORE
H7elm H A fREE e s (1987.3.31)

MRIES*, SHFERDS, BEHEEY, PTRAY &
wmEA, FRETY  BESCERCHRATIRTL
J =5 IRl O R AR LSRR

$E760E H AR L84 (1987.3.31)

* HEElsRE

B, WEFERY, B, MHERY a2
Ef*, BREJNAP, FRET: ARBRICH5h
REaL-2A—-0 24

76 B AREF LS (1987.3.31)

* BHEWERYE
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EhkL*r, GIEEA K BETIOX0ERY
(hair cycle) (ZBAT 2R AFCHEHEECOWT—
H14E B A BRI SEMES (1987.7.24)

* AR YRR v 2 —

ElEFE R, BEEA, Bk, RBINRY, Bl
B, K B ER-BREREETLICETS OPP-
Na O7RE—-2 3 - ERICPWT
46l AR F A4S (1987.9.7)

BINEE*, BWREEY EHESE, SHEEA K #
& B 2 REERMICES) D hair eycle 4=
—La EHORBRREKICOVT
H346IE H & RS (1987.9.7)

* BRI EYRR v & —

BRENRTE, HIXHk, WTREY, HEMEE &
BEA % B8 BROBEABCLIREBI=
I—< 3R

46l AR RSB S (1987.9.7)

*E A V& —BRRRT
*2 EufERRTELS

BmEA, BNk GEEFR RENRT, K #
% AERKICSTBITLO-LOEE
H46lE A A EF S 4S (1987.9.8)

Hiroshi KASAT*, Susumu NISHIMURA*, Yuji Ku-
ROKAWA, Yuzo HAYASHI: Formation of 8-hy-
droxyguanine in rat kidney DNA after oral
administration of pottasium bromate.

46th Annual Meeting of the Japanese Cancer
Association (1987. 9. 8)

* Biol. Div., Natl. Cancer Center Res. Inst.

THME, RENRY, EEFRE, &)Xk BEE
As #h #%:MNNG T FH2ZERERSBETILIC
SUDPERGIVTI ML -OER
#546[ H AJEF L84 (1987.9.8)

BIEE, AFFEE, FERTF, BFF M IR
f*: F344 T bFcdslt3d N-Methyl-N-nitrosou-
rea, N-Trimethylsilylmethyl-N-nitrosourea X U*
N-Neopentyl-N-nitrosourea O#EH: - EXRE
46/ H A HEHLBE (1987.9.9)

NEFREE, AIRE, FHRT, K #ik: ARe
REB4E (I—-1F20) OFUML Ty FMTRIED
BmEECOVWT

H#46[E A A ¥ SRS (1987.9.9)

B OFHRY BRRNRY, Bk, EEFE, &
BA, K BTy MVE2EBRERECSTZITR
T2/7z>04=Lz—2aER
#4608 B AR &S (1987.9.9)

* Dept. Pathol., Korea Cancer Ctr. Hosp., Korea

HIXR, BEHEA, ERIIBY, KEFERE, 3k &
Z:NLARY—EBEEICETIEEHAOREIC?
WwT

460 H A ains (1987.9.9)

Yuzo HAYASHI: Carcinogenic risk evaluation of
environmental chemicals.

The 8th Asia Pacific Cancer Conference (1987.9.
16)

Michihito TAKAHASHI, Ryohei HASEGAWA, Yuzo
HAYASHI and Ja June JANG*: Effects of various
plostaglandin synthesis inhibitors on pancreatic
carcinogenesis in hamsters.

The 8th Asia Pacific Cancer Conference (1987.9.
16)

* Dept. Pathol., Korea Cancer Center Hosp.

Ryohei HASEGAWA, Michihito TAKAHASHI, Yu-
20 HAYASHI and Ja June JANG*: Co-carcinogenic
effect of retinol acetate on the BHA-induced
forestomach carcinogenesis in the rat.

The 8th Asia Pacific Cancer Conference (1987.9.
17)

* Dept. Pathol.,, Korea Cancer Center Hosp.

Trafse, BBRINRY, $REHE, LETHK BEHf
8L, EHERTF HFIXER, B Hf BEEREET
La—LICEIFEEOEMERGS LU EOTHY
# 4B HFBEREYS (1988.2.5)

HmHRE, fHEMmIL, wISCE, BEXE, THEs,
EB/NBE, BiEA k ME:TRYTA4L
BEMORB L EOERICHT IEFRAKYHTR
# 4B HFGEHRESS (1988.2.5)
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XM, NEFFEE b0, BNBRE: Ty
FFEREREORECHT IRBRFRESHMR
4 M AAHEREYS (1988.2.6)

BEfMEL, wISCK, AHEFE, MEXH, SEEA,
WM ShmEARRET v b (SHR) [C&HT3R
BORSBREEFR

# AP A AHBRESYS (1988.2.6)

mEEs, WISk, BmmRsl, EEERE, THMSE,
ERNRT, SEEA:BOP OSlIcYRELS
NLRY— DS RIEFTFIER

&4 B E AHEAEEYS (1988.2.6)

Hsck, BEMEL, BN, E#EFRE, BEKE
B, s, SEEA ANV TS M EEY
—DOERBICSAIRES LUEE

854 B HAFHEFEYS (1988.2.6)

AEh R0, NEFREE, XEER, FUIBE : &Hk
BFy MoRONE=TESTHEO—FI
£ 4 Bl A ABHREYS (1988.2.6)

Mmsh, SR 8, FIREE, AREX: 20T
OvLLbBEUTHII) S ORILA—ZAANOBE
HAIR$L 10845 (1988.4.4)

FIEEE, WM IE, BERSE, AHEREX: PRER
O RICHIT BIENHORBRRE
B &L 41108584 (1988.4.5)

ISR, WABTHET, ERNB—, REX &
R R4 > FAY L B HRFO in vitro
BHEEICAT I ER
AAEYLH108FS (1988.4.4)

M BTETF, DEfEE, KRR FER B FF
YoBEOY SF-LICLDNRYE
AAKYLH1084E2 (1988.4.4)

Tetsuo KOMURO, Chikako YOMOTA and Toshio
KIMURA: Fractionation of R- and S-form LPS
from E.coli UKT-B LPS and their biological
activities International Symposium on Endotoxin,
Tochigi, Japan (1988.5.11)

Katsuya* INADA, Masao YOSHIDA*, Miyuki Su-
ZUKI*, Kazuhiko TAKAHASHI*, Horoshi TAMU-
RA*, Shigenori TANAKA*, Shigeatsu ENDO*,
Toshimi YOsHIDA*, Hidetoshi SUDA* and Tetsuo
KOMURO: A new perchloric acid treatment of
human plasma for detection of endotoxin by an
endotoxin-specific chromogenic test

International Symposium on endotoxin, Tochigi,

Japan (1988.5.11)
* HBFEERAY

W T, & BT, M- PENES B4R
Tir2BLB{EHSThORERGEHOMEERE
#o1E B A LR NS SR HHS (1987.6.17)

ESNDny, bREET, SRS, FERER,
WARXAYT : AltARPHAF/ M4 EREFRO HPLC
k3R

Hoam &R A LEHETRHRAFES (1987.10.1D

FEFEM*, GEETEY ANEEY, B@Eshz*, kd
i, PIEXED  SHASKPOFHBRO—A PR
B2\ T

oA« EA A BB AES (1987.10.1)

* )RR

FRELT, BEN@»D, SERE, FRNES,
15 92*, ISHOER, HEGAN—Y B HeN R
B SEBARSHO EDB ST EOBMERICD
WT

g4 2B A LERTBRSFS (1987.10.1)

* KER PR

RREET, ESN@RY, SERFE, PERE
BRRPRBLZAVLBAREHS 7 - OMBSHTE
H AL A S5 ATER S (1987.10.15)

t B, MHE—E, W E, FREES 44
A% ST 74 —CEDEBPOFTIL MY CBOE
B

B A i A s & o4 MTaEs & (1987. 10. 15)

i Qus) BT, SRS, £ BT FlEXR
B, Al % Ty OME, FROEYI-ASE
IUTZAFOSL FRBICRETRITLOER

#i26m B ARF AN LIS HAS (1987.11.21)
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E/I$rD, hREXET, SERS, FEEE
Dean-Stark ZFERBLEAVIRFKkPOHBHH
{L&Hho5sth

HARSL 410855 (1988.4.6)

ER/Nldh b, hREETF, AEES, FERES,
INEHT  EESIUBBICHTIEERRF MY
LOFHEER

H A LS ik A 555l ik & (1988.5.18)

T BF MH—% KB E FEEES. A
¥, RERFEM, SR EM, RARTY EHKR
TR, OHRE B2 AFoAMSTT4-CED
FEASTOTIL MY CBOSTES STREHBRIC
20T

BARMH £ S H55MA MRS (1988, 5. 20)

* AARLEEFRASHEGSHMRE L v X —
*2 g P ARRRAAHMRE L v X —

W IF, i BT, FEEERE ZHREN, ME
—HE*2, BarR*?, SIS, KT OEM, =v
BRIEH, FARME, UK #£*, FHERES: AR
ROUBRBEHBOLEEREOWET

B AR 4SS H5SmE M & (1988, 5.20)

* HAREEHS

*2 QARBBON v & - KEERT

M 3L ) TR —

* S RS R

* AARAHARRERS

LB ¥, Gebrewold, A.*, Altura, B. T.*, Altura,
B.M*: Sy MoHIBZ3TH /= L& EUEEI Y
ALICEDRMBRBICHT D5 X7 LEBOR/FEDH
7

HI61[E H 2B 884 (1988.3.26)

* Dept. of Physiology, State Univ. of New York
Health Science Center at Brooklyn

M2, NS IGE2E S FRES 1~
L& YRELAOSEEE : X102z - RUM
BHY—I&EECLT

HAEFLH108%FS (1988.4.5)

mREftk, BIWLEFHE  RYNRFrF08BRBR O %
Rt
BA4 RSt s A4 (1987.7.18)

EILEFRE, REARESR, RHEEM : NP Y FOOORE
ERDERICONT
AA4 YL H34EES (1987 10.15)

FUE 1B, #kE MY, TH#E -, FE OE*:
Agrobacterium rhizogenes ZR\\TOAFHEYMT
DERRERE T OHE
FEI0EHHYARSET Y v Y Y 4 (1987.7.14)

* RURFRET IR e Y —

$km 1, THE B Al %Y FEm Er:
Atropa belladonna E£RiRd LU BHHEBEOHK
i3

SI0EHDAGNTE Y v ROy & (1987.7.14)

* IBAEGRETRBR v & —

BN, THRE—B, &hTE FUEXEY Fl
HiE*: baroEBERCETINR
K10 RS v v A o v & (1987.7.15)

* AR BB ERA

THE—, B, EnnE, A B #5
H*: EBHEMICES T D Agrobacter-ium rhizo
genes BT O leaf disk F(C L D3HHER
HIOE Mgy vy & (1987.7.15)

* HERFRETFRBRE 2 —

KIEEEY, Sm % Al & THHE-SB K
H %£*: Datura ERBO ERICHTISRLY
DR

HIOmE RIS v vH o v A (1987.7.16)

* RBEARYERETRBRE V& —

Hiroshi KAMADA*, Hiroshi HARADA*, Koichiro
SHIMOMURA: Effects of GA3 on Growth and
Alkaloid Production by Hairy Roots of Datura
innoxia

14th Annual Plant Growth Regulator Society of
America Meeting [Joint PGRSA-JSCRP](1987. 8. 4)

* HEAFRGTFER VX —

Kayo IKEDA, Koichiro SHIMOMURA: Tissue Cul-
ture of Cephaelis ipecacuanha: Clonal Propa-
gation and Alkaloid Production

14th Annual Plant Growth Regulator Society of
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America Meeting [Joint PGRSA-JSCRP] (1987. 8.
4)

Koichiro SHIMOMURA, Kayo IKEDA, Hiroshi KA-
MADA*: Effects of Auxins on Alkaloid Produc-
tion by Root Cultures of Duboisia and Cephaelis
Plants

14th Annual Plant Growth Regulator Society of
America Meeting [Joint PGRSA-JSCRP] (1987. 8.
4

* BEAFRETERE VS —

Rl &, ENTE, —FIER. ElEA* FEE
7 = e 32994 a0BRASICHMY IR
BAERFLHMEIES (1987. 10. 16)

¥ BRPER

WEFENR, THE—SB: FaO0HEBERICHMTIH
%3 FTEHORSERCLZITILHOL F&EE
HA & 3R¥L 434 ES (1987, 10. 16)

KIFRY, AT, Hwas— EnTE TH
H—: THABOREREERSICOWT
HAAEIEP LHm34n4EL (1987. 10. 16)

* HIRERRE

BZ 3%, MARRTFY, AGERY, NI, #
H #*, THE—B: A79FERKBICLDa=
D&

AAEIREL H34EI4E S (1987. 10. 16)

54k vBASE
2 HEREBRETFERE Y 2 —

FH#E—E, wEZN #E R 75X3F
Vir SREFOFEEMRERV-ERROESE
BAREFLH108%ES (1988.4.4)

* Y ARRETER v & -

BULRESE, e o, EEERT, SPRIF, TH#E—
BB, gkm @M, Bl R, PHEBRY : XReX
OWR vHETHF (Rubia tinctorum L.) OFHE
MEEDERFRPOBRB ST DL

AAEFLH1085 2 (1988.4.4)
T RBERFBETFHR v 2 —

¥R REY
* ERERAEH

TH#—, LR ¥, BREEFRY, BAEFTEY, A
AR B*: BEOHABEERCHATINEG () ARG
®(c & D Transhinone D& #
AAEFSH108F4 (1988.4.4)

* TRILKFIEER

hEER, THES HE @ FaS-0HMs
RICEATIHAR 4. TREMSOEKEIMLISOWT
HAIELE1085F4 (1988.4.4)

* AERFBETHRR L VX~

WATEY, RE—F*, KUMEY?, THE—LSB,
e T ¢ Agrobacterium rhizogenes OFFE$T D
Ri 7523 FC&B3IRMEHOHEEGRE BRUR
DEE

AFRIEFLHI1084ES (1988.4.5)

*OEINBERPIRRT
*2 RS AR

LEiRse), fefrocsd, WEREY, Mg &, &/
¥z, RMNBES : AN—FELEROHR Icoja Ne-
gra QR4S '
AARFLH10845S (1988.4.6)

Y REEDR

BBk
" MRERA

LY : EREDOSERRORRERER
4720/ B ABEAE &AM R & (1987.9.20)

¥n &, HEkT, EERS, ATER, AHE
% XRAHEHORSLANCHITINE F1H, +
F37[C20WT

HA R LH108E S (1988. 4. 4)

¥o &, MET, dtEF 5 ZRHEDOKELR
MCEMTIHMR H2H|, F2VICO0T
BAREELHI1085:S (1988.4.4)
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62 EITAT » e BEII R D LB TH B,

%293 [5] (FBFN624E 4 H148)D
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35294 B (FRFI624E5 H12H)
1. J v FEBEEaR~0RFR#IEv 4+ v, 8-aninino-
1-naphthalene sulfonate DHY b A S B
¥ OB OB KB E
2. T7AarEVEEERETAIHRFERKKGROE

B AZ oS WEROFORERIZOWT
KEREFAEST it " F
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FRE®EE Ol B ¥ F

Eak B &

K R 2

4. 1,3-C7Yn-l-=t ey BEEOKERP X
UHBRE R COSRR I

FRILEHR T K 4

5. l-n-propyl-l-nitrosourea (PNU) 4 F344 5
v FIRE Sl DNA o4
E & % 8 &H & M %

8295 @] (FER624-6 A9 A
1. P-DCBOBRARUVERNHHEIZL 5 hHENEL
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oM O® BN BE
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ANDRH
KEREFTEMSS B OB & %
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1. BERRIUCHEC 2ANEOBMIZOWT
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KEZFR@GH BN @y
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PRTN624E7 H 3 H
Plant tissue culture for production of agrichemi-
cals and pharmaceutical: Recent experimental
approaches

Louisia State University Dr. Hector E. Flores

FEfn624E 7 A17H

Sister chromatid exchange and cancer incidence

REEEYABRIE € v 2 —BRFEHR
Dr. Hannu Norpa
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Main Research Projects Carried Out in Fisca Year 1987

NAmE (FEH

1. &EHEHECA T h BB RERS OHERNE
i bR HIERABIEBIT 50T (B,
A, BE, /M, FifL B, BRE X
Frfedd)
Disposition and toxicological mechanism of
toxic trace compounds in the environment
and food stuffs

2. BEFHBLSOFENCI VEEINDIRS
FREHOHERREOMRBWAE (44, Hat
B, B, Wb, EEL, RE, XATEED

Studies on development of quality tests of
high molecular drugs produced by new ma-
nufacturing methods such as recombinant
DNA technology and others

EIfMEFHRBARR (R¥EEET

1. Eea i v bt oAtk o
RUE (AF AR, Kah ¥R
Development of the assay system for evalua-
tion of the safety of cosmetics by using
radiolabeled compounds

2. RKAMYOBRBREOEL LM G,
B, BAHD
Studies on bleeding of medicinal plants by
using radioimmunoassay

3. ESba Y L MRTENFEONAL 2EER
5, EEREYESEO7 vAX —RIFER IV
FOREFHAL ORI TS E AR
(£4, #h, BAHR, B
Utilization of labelled compounds and cell
technology for the development of in wvitro
sensitization tests for drugs and chemicals

4. BERKOEGFIARE TS LETRANSOK
BHECHC A EEREREAWOIER & T D
i e, ZRTEM
Preparation and evaluation of standard drugs
to estimate the effects of formulation mate-
rials on the bioavailability

5. EMMLEMEFATARMERUBEOI D
pARSIBIT APIR CHEAHR, Af, &%, HE,
iR

Development of analytical methods of food

contaminants by using radiolabeled com-

pounds
6. fHBENO 7 RBAOHFEAGISS X Oiatic
BT 5H%R
Studies of identification and wholesomeness
of gamma-irradiated citrus fruits
) S rERoFER BT 55
72 (R
Study of identification of gamma-irradia-
ted citrus fruits
(2) 7REA L ICHBE o BBl T AR (i
)
Toxicological studies on irradiated grape
fruits
(3) 7R LICHBEREOEREME BT 55
% (ERED
Mutagenicity study on gamma-irradiated
citrus fruits
7. REFARZYHALLF AL L7 v &4
OB RBIT 5 EROTR (s
Studies on improvement of radioimmunoa-
ssay by genetic engineering
8. FIEABES FIHHOBRSREEC L 50REH
o505 M
Research on hemocompatibility changes of
biomedical polymers by y-ray sterilization
HHRERENRR (BSEEHET)
RETH T O RABRSHES B oA BT 55
% (35D
Studies on the determination of natural ra-
dioactive nuclides in environmental samples
FEwmERRER RSENF)
1. SRyt ot - BREEBRBER oA
RIGANMRATZEEOBA  BIEEREATOB
&
Development of methods for functional mo-
dification of receptors involved in immuno-
logical function
1) &lLEBtict3) v ABROoRE LE Y
ZHbOBEET A (B
Studies on the functional madification of
grouth hormone receptors of human lym-

phocytes by biochemical methods
2. EGBROFIMBIFOMRRE
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R BEL 0RO, BREBwROHRE
AREAFIR U CEREEYHROS M. BRS
DOEAR )

Study on development of technology for se-
paration and purification of biologically ac-
tive substances using biomimetic membranes
- ALEHERASFXBOLDOMHAN - AV RT
LBt aHR BETIMEBS-RA VAT A
ORE (EHR, EFRED

Development of the predictive system for in
vitro or in vivo toxicities of chemicals by
the estimation of their structure-activity
relationship (SAR) on the knowledge base
system

. BB E AV RRRNY O EERN RE
HRBREORILCALDEBHE (BF &%,
Y, B, 480

Studies on production of food additives in
high technology and development of the test
method for the safety of the products

. BRETRESE2FRUCREREY & BHEYE
OBRMERRBE ML LITR @ik, 44, &
SHRD

Methods for detection of pathogenic bacteria
and their toxic substances with use of reco-
mbinant DNA technology

- ROERR S W R MR B SR R A e ER
ROTERBBA T o R GEE)
Studies on the organ specific toxicity using

recently established freshly isolated cells

ErMAESIESERBTHRER GREF)
1. BEHREE BB T e —<vE=2

V) YEROMREE TOGHET 5% R
A, B, B

Development of a human monitoring proce-
dure for lipophilic environmental pollutants
and its application to exposure assessment

. BB HOCERE VAL TR 5EERE
BEEEEREEOMBETIHE BRE)
Development of the method to detect iz vivo
cytogenetic effects of environmental pollutant
chemicals at low dose level

. BEENAFPHILIRESRYESEORERY
RAuWicERRReERREOHT T 55%
(€ 5::))

Studies in the assessment of putative poten-

tial toxicity of environmental pollutants at
low dose using culture systems

A FAKIRD R o 5 B0 TEAH O 7
BT AR (GEhE, BED

Evaluation of polyelectrolytes to the ambient
water quality conservation
REIBRYE OB EC AT R IIFER
O F BT AR (BfD
Assessment of total human exposure to en-
vironmental pollutants through food, water
and air

PRI AREEREYHROBRBZET 5
B (R, ZH&H)

Movement of mutaffenic substances in fresh

water

MRARROMERRRERER TR

HAERE Y ORLMFE O Id O HIHET
U (5D
Studies on measurement of mineral fibrous

materials for safety evaluation

BEHEHRARAHE (FEH)

1.

FEBOTLEMFEF LT 2HAENE &l
Ii8=I)

Evaluation methodology for safety and who-
lesomeness of newly developed foodstuffs
HAF O RFTHRME TR (v r -,
134 ))

Study on local irritation by intramuscular
injection in rabbits

BERDFER B L CRMYOBEER O D OBF
(B BN &% &% wvs-§, &
¥, EH, TRE, IR

Studies on the standards for ingredients and
additives of drugs not in the Japanese Phar-
macopoeia

Bt OFE T R AR GER)
Studies on the design and evaluation of do-
sage forms
RBEFHAOR[EASROZRE T A (SR,
SIRTERA)

Studies on the standards of drug formula-
tions in Japanese Pharmacopoeia

25 v 7 ORPRBEY BT 5P GBS
Inhalation efficiency and pyrolysis products
of cocaine by smoking crack, and their me-
tabolites in urine
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10.

11.

12.

13.

14.

15.

16.

17.

18.

BHRY 5 BAERFEEH OB/ TS
W (4, BIFTR

Studies on roles of pharmacueticals in Phar-
macopoeia of Japan in medical treatment
BERRIAEROFERR TR (&
- 8D

Studies on security of the quality of the
crude drugs not in the Japanese Pharmaco-
poeia

B =% ARFORERRORY & 28I
B+ 585 (438

Studies on decoctions guiding security of
the quality of the Chinese extract medicines
et DA B O I BRE S PR i D FESL
B3 58 (BED

Development of simple and rapid determina-
tion methods for prescription components of
cosmetics
ARPOZFEROFRYEOLBITHP%
(&)

National curvay of pollutants in foods
BERFOREYHORBE BT IHE (&4,
£, HE ERED

Establishment of a data-base for the listing

of harmful substances in foods
KRGO ES T HE (RE, X
Frfcdl)

Studies on analysis of natural food addtives
ERBAOHMAERACETIME (BRE)
Hygienic chemistry on utensils for foods
MBERENRORERETR (HED

Studies on the indicative feature for shelf
life of foods

BEHE Streptococcus D75 R I FEBE 7
7 — VBT REECENTER (R
Genetical and biochemical studies on plas-
mids and phages carried in Streptococcus of
human origin

HE AR IE D T b D HR Y — =5 v R
BT B HENIR (RO

Studies on the basal information system of
food poisoning surveillance
RBEMYDO7 vAF¥ - BT5AERRE (F
#

Investigation of toxicological and biochemi-

cal literatures on some food additives listed

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

in the FAO/WHO(AI) food addives list and
preparation of their summarized monographs
GLP Kk} B avE . —x—HEDH KM

TaUR (EE, i, BRED

Investigation and preparation of guide to
inspection of computerized system in GLP
EHBAORE AV F~vavicETHHE
GRE, &, Tk, IER

Studies on the process validation to the pre-
paration of water for injection
RIEMEETIRERDOIV A2 7 AL VL
Ba+ 585 (RED)

Risk assessment of carcinogenic pharmaceu-
ticals

o2 AEER ORI+ 5T (£
Research on standardization of in vitro dia-
gnostic agents

ERM L 2R EIERM OB L BT 55 %R
(a9 2) (RvE—F) '
Study on the prevention of serious side
effects by medical drugs
—BRAREROETE BT AHE (v
-5, 4£¥, ERED

Studies on the methodology for evaluation of
the proprietary drugs

AAFT 720 o—HEALTHRBIWBER
FEDFHE R X UCRERRET AR (v
& -5, BOHE 4%, BRE, 5D
Studies on quality control of medicine pro-
duced by application of plant tissue culture
ZERBREDR CTLhAEERORLERBRD
BT 5HE (Ve —&K)
Questionaire on the present status of the
contract laboratories in Japan

R ERV > ERERRS O BIETE
THHE (ev—K, D

Study on the simple methods for acute to-
xicity test using experimental animal
BXREFEBRMBOARBFEREDFERR (v
#—5)

Toxicology program under the US-Japan
non-energy research cooperation

AR OBRIE OB R X U A4 HEg
ER-L e 5))

Studies on the development and distribution

of remedies for imported tropical deseases
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30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

BREZEDREOKRANTR B

Studies on the dosage forms suitable for
elderly patients
BARMEROEL Yy 7 — Dl OEHFERI
VB RRERANCET 5 R GRMD
Chemical studies on narcotic maintenance
for cancer pain

AL xT e —RBERCHTIEEILED
AT B 5 RBNTIE (Y, BAHD
Studies on biological effects of biotechnolo-
gically produced medicines »
WEHHHORER S I UHEHREN 1 F7 1 /R
BB+ 58 % &

Preparation of guidelines for the preclinical
safety and validity evaluation of dental ma-
terials

RE =2y -0 PBEER OO EBTHR
€:53:9)

Foundamental studies on quality control of
baby’s powder products
FAREYHOBRAFEDHO S BT 555
16:4.))

Studies on analytical method of toxic resi-
dues in live-stock products
EHEABHEHE v A 7 s 0B E BT 55 R
RO

Studies on the improvement of dialysate su-
pply systems for hemodialysis patients
RERBCMER IR A {LEmBEOF I T
A% (B, HiE, EIHD

Studies on nephrotoxicity of toxic chemicals
contained in house hold products
EIRmEBERBT A ¥ 71 VizBT 50 GR
B, HE, TRED

Research for revision of the guidelines for
toxicity studies required for applicationf for
paproval to manufacture (import) drugs

#i HIV HE0AL Y —= v 7% (D
Screening of anti HIV chemical substances
B3RS F O TS 1L T O RICER o LE
DRI O (G

Evaluation of drug stability in regard to
the dynamic conformation

KRG ORI T 508 (A
Studies on safty on natural food addtives

kR IR O RARECEORENRE (RED

43

44

45

46.

47.

48

49

50

51

52

Studies of analysis of natural colortants in
feed additives

KEKPBT 2HBERYEOERFE B
T 5% (ERE

Mutagenicity study on organic chemical
contaminants in the city water
RRAGINYOERER T 5HR (BRED
Mutagenicity study on food additives curren-
tly used in Japan

KRG OEREFRR (BERFD
Mutagenisity study on natural food additives
BHA Rt OERFERRE (FREFD
Mutagenicity study on metabolites of BHA
AFEFHA FOERERBR FEEF)
Mutagenicity study on stevioside
MARREE T A FERAYHESOHENR
Geafdh)

Establishment of analytical method for na-
tural toxic compounds contained in imported
foods
HEWEOEEY A 7FHliO Y AT 207 4 ¥
vy 7 kBT AR (R, fFED
Feasibility study on health risk evaluation
system for harmful chemicals

B EMBSoBRAR T v 79 2 DI
BI+ BHFgE (U, #ED

Priority setting for toxicity evaluation of
chemicals already marketed

S O MR R DL R IBT B
o ERR

Mutagenicity study on tissue culture pro-
ducts from medical plants

By oTREEH BT 5 R (BFR
D

Mutagenicity study on existing chemicals

BEuymeERAge ASREAREE)

FHRERBHOMEYABIREL T 55
ARG i)

Studies on the analytical methods for resi-
dues of antibiotics in meat, meat products,

fish and marine products

H¥HRpne (LElH)

1.

PR AR O BURE RIS 313 D & vos 2
Y VERLESHE OB BE T 5B (BUHED
Involvement of protein phoshporylation in

the degranulation from rat basophilic leuke-
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mia cells
. FIHERUY 24 5 O OHIREBEREL I =
77 A3 VBT ATR (B0

Bk (8O

Quantitative assay of carcinogens in water

and air

Studies on small plasmids carrying a restri- 5 RBBMFHEART 75 + & ¥ VOREFHR
ction endonuclease gene in Shigella and By (3D
Salmonella Enzyme-Immunoassay for macromolecule-

. 775 3 vV BLERBERLLT DS a0 aflatoxin adducts
r— A4 P-450 LFFSEE OB (GERD 6. b FPARERESTHEROKEY, BEERE
Metabolic activation of aflatoxin BI by spe- e GRE)
cific cytochrome P-450 and It’s relation to Correlative experimental and clinical studies
liver carcinogenesis on development of human cancer

. JF9 b 7w —u P-448 AFBI Tt T 5/ 7 7. WLBRVLAOBHER (FE)

v — AHAOIER &L DIGHE GEE) Modification of gastro-intestinal carcinoge-
Preparation of monoclonal antibodies to liver nesis in animals
cytochrome P-448 AFBI 8. ffhho =t v Y (LEYOEREIH (BE)

. AL AR E ORI T AR Formation of nitroso-compounds in foods
GHE) and the inhibition
Studies on chemical-induced age-related le- 9. fREKE L UCRKORPAYEFROEENE
sions in animals BT AR =B XKORBAMBEBELRD

. HIRABIRAEHORATIR B R (RED
Research work of antitumor compounds from Studies on quantitative analysis of carcino-
medicinal plant in Amazon genic pollutants in drinking water and ato-

. RETFRE L LCORRREREDHEO L. mosphere =Elucidation of carcinogenic poll-
FE &R+ (ERD utants in drinking water
The Japanese culture collection and identi- 10. AR X v P 7 — 7 OIS L —Kk, MKTH
fication of microorganisms as gene banks, 2 NANEOAE T AR IKEFITE
and microbial culture information database (GRE)

. (b RERRE BT A ERBOER L L Setup of informotion network for cancers
DFEEl GRED in reference to clinico-epidemiological stu-
Appearance and stability of phenotopic ex- dies on primary and secondary cancer pre-
pression in chemical carcinogenesis vention

NARRBRE (BEX) AREABRER

1. ARPEETHhD N-= ey (LAHIIRER 1. ARBHEMYOF Y v a0l E ORET
BI-+38E (Bik, RE, FE) BB (Bik2e, XmAad)

Studies on eudogenous formation of carcino- Studies on metabolism of sodium and other
genic N-nitroso compounds and nitrosatable salts of food additives
compounds in foods 2. RGN OHERKIETAHR (RE, XA

. ROPAWEOHRFRECETARBENHE (R =4-))

B, &R, &%) Studies on utilization of food additives
Basic stdies for regulating decision of envi- 3. BEAE0EBYAEORY G
ronmental carcinogens Establishment of systematic analytical me-

. BREEYHECEVCHBC L 58HRNALL thods for multipesticides residue
OFHE GEi) 4. ASEEESOSEEEBALNRGERAR
Evaluation of carcinogenic mechanisms sho- Investigates on some compound’s content
wn by non-mutagenes agents originated in various natural food

4. KRB XIURRORPADBEFTROEEA 5. RARGIYO itk BT aHR (’RF,
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EAT R
Establishment of analytical methods for na-
tural food additives
6. M x — A BROMBRELEOMRICBIT A
% (RH, XFAM
Establishment and improvement of quality
control’s methods for food colors
7. ARGENHO—ABRREREZCETIHE (&
™, ZHAan)
Estimation of daily intake of food additives
according to the market basket studies in
Japan
RERSERBREER
CRYVFTINANT 4 FDTF v FPRXTS
A ERR CGIREED
Teratology study of dibenzthiazyl disulfide
in rats
RSEMhRLeBIFaER
ey VBN Y v AOBERERDURERE
R GRED
Chronic toxicity and Carcinogenicity study
of potassium pylophosphate in rats
ERRE (Bed)
1. SLAEpECRENTE G, e 4%
b &)
Studies on identification methods of abused
drugs —Hair analysis for monitoring drug
abuse history—
2. z—rERBERAE (€ —F)
Study on the tar dye
3. (RENEDHEIR (EW
Studies on information of drugs of depen-
dence
IR ET R
1. ERBERE - HHEE (ER
Investigation of mutagenic compounds in
water sediment through data in the litera-
tures
E D4
1. KBABOLSBESFERIEKROZIWHEOE
RABERYOEENMT AR FED) B
KBS
Studies on establishment of determination
methods for polyaromatic hydrocarbones and
behaviour of their chlorinated products

Ea—vrHM4 I AERHAXR 7O 7 M AR
(BRAMAAEER YRR
B1H9H 474 T AOEBELTOI4F
Fo /02 —-0OMR
1. £46EEHE GRETF, BE srev$) o
DEEBORR
A. #i#x DNAB#Mi2IEA L CEEIh3EH
HEEMOESERODHRY S, BEEM D
R (&%)
On development of effective isolation and
purification techniques for obtaining in
an active form of protein drugs produced
by recomcinant DNA technology
B. REKELBERNBEORKEMOME (=
27y — itk FIAT A EBORRB®
(BehHR)
Studies on survey methods of biologically
active substances —Applycation of mono-
clonal antibodies—
C. BHMELYOHIRER & URE TR IEBE
RKREOMERE (HD
Screening of restriction endonucleases and
DNA/RNA modifying enzymes in Entero-
bacteriaceae
D. £BENYHLAETIHEAREORE, 2
B, R (RO
Survey, isolation and cultivation of fungi
for production of biologically active me-
tabolites
E. GHEBEDEN»SOEBEEYE ORI
o (BaHD
Detection and isolation of biologically
active substances from marine organisms
F. vieo 4L AD RNABBOREEFO
fie ) s vy —AHAORR (Bati)
Determination of RNA sequence of a retro-
virus in baboon and preparation of mono-
clonal antibodies against its protein com-
ponents
3. EfMiaAVIcElE. <7 2 —FRobRE
() WHEERERRYERC Y 5 FAHBEOLE
DK GRED

Production of useful compound by hairy

root culture transformed with Ri plasmid

4. BERSOERE, AHEEELNEHERRTY
LOBR
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1) BEREMEMED in vitro Tk hii L
TENKE, KepRBREoRIET A

A. BEERSOBERLYAVCEAEDRE LUER
MRRORILET AR (FEE
Studies on the in vitro assay methods
for drug efficacy and safety using culture
system

B. A4 %777 e o—k 5 EAMDERY
OREMFHARBREOMRE (£
Development of the test method for eva-
luating the safety of materials of medi-
cinal plants produced by biotechnology

C. A4+ F 7/ ru—-RXHERERSAR
TR (ERED
Development of mutagenicity tests hig-
hly sensitive to chemicals using biote-
chnology

@ A4 AT7r /e —RREVEEIhIARR

A OIEABREOEEL CH T I TR

(£4)

Studies on standardization of pharmacolo-

gical assays of generics of biotechnology

drugs —On tissue plasminogen activators

and pro~urokinases—

A. ENRBBRSTEACKST 5HEITONRE
HRURBERY 0BT A ERY
W GR&R, EHED
Kinetic study on degradation of bioero-
dible polymers and drug release from
the polymer matrix

B. WREERFOR RO FHOS M ORI
THEMEFFNTRE GBS, ZATEM
Biopharmaceutical studies on the design
and evaluation of prolonged-release do-

sage forms

(2 F 1t 2v—2 P-450 HFHEOHASRICLD

v rEOR#OY 2 tv—va vELDRE
{fboikE (GEED

Studies on the simulation of human drug
metabolism by the combination of cytoch-

rome P-450s and it’s Immobilization

2. BoFHBoEDYE, REWFMOMRERD

AREOHR

(1) EGEARS TFHROREMIHEEET S

B (BEEBRRIGD in vitro BBEOH
) (BRé, 55D
Studies on preclinical safety evaluation

method for polymer materials for implant:

5. FEARARMORE L LM ITHEERMOMR
) AEREVCRBEMGCAT DALt FT 77

In vivo and in vitro testing methods for

tissue reactions

w o —OFIA L EEH DR EFFmE ) EEABSTFHHOEREHCETHHR
DEREIT A% ERE)

Studies on production in biotechnology and
development of the analytical methord for
evaluting safety of the products
A. EESEES T AEENOREEFEE
O (BT

Development of methods for safety

Mutagenicity study on polymer materials

for implant

B VasATAMOERELLEZTALOCHIRX

B TERV O ES 0% ST B
T AR CeRiEm, XD
Standardization of the method of the limu-

assessment of products by plant tissue lus test and its application for the safety
culture evaluation of high molecular membranes

B. RRARL A4 AT 2/ O—RBEDH
HLORRBIMIZET PR (BM)

Analytical discrimination of the compo-

and their materials
L a—v 44 I AERBARRKRFRRE
1. B H A& 8 % (Controlled release dosage
forms) OFHEABBMOME (RIFTRE, &)

Development of evaluation methodology for

nents in natural food and new food de-
veloped through biotechnology
2% EH BitV—CXORBELTOER

controlled release dosage forms

BHOMEM, XK, BMREHONR 2. ERBEHYORE. HRSIUHA G,
1. BT L EEER Y L OWA L OREEIN £3K, )
D Exploitation and utilization of medicinal

() B2 FRAM O L TR

plant resources in Japan and China



fiFomiT 55% Gk, EEE,
XERM, AR, ')

Development of toxicokinetic methods for
safety evaluation and exposure assessment
of potential carcinogen in foods.

e M REBAREFEROBHMELDOY A 7 5P
(WHEE)

Detection and evaluation of promoting fac-

tors in development of human cancers

MBATHERABROXTERKICMTIAR
Al v s 0EE VAT A RET A

1.

MRk OER, RERCEHRLERT DO

284 e XEBR OGBS 5106 5 (1988)
M A+HEREBRTARER FepRe-Rwx -2V OBMRBLEARG
1. ARBOREIABAYEOERAY & LT B AR (BERED

Development of a database management sys-
tem in a computer to control the cultivation,
preservation, and distribution of cell lines

preserved in the cell bank

. A—EENCET 5 S ER Mk ROT

AE LWHEmo BR; DNA o HIRESEETH
SRERIEE O (FERED

Development of new methods for the verifi-
cation of cell lines of the same animal spe-
cies; Application of detection method of
restriction fragment length polymorphism of
chromosomal DNA
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BRRELS LUREZORERR

Survey of the Results of National Tests

B2 EEDRERESODUERRIIKDELD T
b5,

BRBRECOWTIE, 681 BlBE o5&
H 948 (BIEEEWCH~T82.08%, BHHDT78.67%,
05 b7 FoBEEETII044T81. 96%, B
75.02%) DL E e P L4 vV v 2 V) SRR 4 S
Ho20f4: (46.51%, 5D 66%) oBmydb Y,
BEEEEC AT, B2 (77.10%) OB T
Hot.

HFE®RAEL, 601 BCRERE X hlkEhicd

ODSLIHNA VY 2 ) v ABEEREESERU T F
SRS GAONRELD, AEEL 1724
CED 5B 7 FoEShRIT166H) DRFErD o1,

Wi, LA 88 (12.55%) ofimk’y,
AT HRIEA AR 0430 (23.50%), —FIKRBRO
28814 (103.60%) 3 X U#f A it Bz 80814 (164. 90
%) OEMAS Y, HHTERRIL2214: (67.07%)
ORELTH -1z,

RERTE OB NTENT 3,436 #4:C, RIEECH
~T2244 (7.64%) OHMTH 7.
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