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Effects of Anti-Inflammatory Drugs on Phagocytosis and Intracellular Killing

of Candida albicans by human polymorphonuclear leukocytes

Tadashi OsHizAwA, Masaichi YAMAMURA* and Takao HavAkawAa

Opportunistic infection has become a problem in the clinical field. Wide use of drugs may impair the
immunological system and facilitate infection by non-pathogenic microorganism. In this paper we studied,
in vitro, the effect of some anti-inflammatory drugs on phagocytosis and intracellular killing of Candida albicans
by human polymorphonuclear leukocytes. Candida was chosen to represent opportunistic pathogens. The
following drugs were investigated: phenylbutazone, oxyphenbutazone, ketophenylbutazone, sulfinpyrazone,
mefenamic acid, flufenamic acid, ibuprofen, ibufenac, azapropazone, bucoiome, benzydamine, imipramine,
hydrocortisone, and betamethasone. It was found that some non-steroidal anti-inflammatory drugs,
phenylbutazone and oxyphenbutazone inhibited both phagocytosis and intracellular killing at their
therapeutic concentration, while steroids, hydrocortisone and betamethasone had no significant effect on
phagocytic activity.
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FCTHRBRORPEECEFL TV EEHFLLRTY
5. LithioTC, SUBAMKO X Y AROBE, 5



#RG v F SEANMERIC X % Candida albicans OEH{ERA,
PR ERCT 5 RER DO HE 3

ZVIRThOEMT2EA L E OB HY b -2 LKA
NBRB T, —AEFMIEEIZX B L 0 b, FEER
Bb, AEXHAVT HEChIHT2AMFORE
e, ABRBEFRATEARLEFIRLHELL, BB
T nics T3,

Bridges S1380GH, MAMERRK X 5 EARMRBHR
EORGAZ 2 FIR Uic el BB ENE R 2 AR L 2.
COHER IR, R—oRIERTREERH, ABE
FRORKRE T, BN HENRFTHS &
Wi, Fhebb, Condida DA EEHR Loy Y v
Y OTUARBCIIEERR S Hh5—77, AMRA
CRR S Candida o, R ZOLOMIBEAL
B I hie o T, —gio Candida k Bifikk & %
incubate U7-D%, AfIANCH 25 Candida %53
5 LT, HENCABRMNCIGA ¥ i Candida 3
BHBZENTED. Eh, AHBERTEN
Candida DEFEIIEB LWL 5 e REERFIAE
Tk Db, BT % Condide HH 2 EHT L,
NI ARE X hi: Candida b M2 - LDTE S,
kL\52).

RATTFHEROBE TN LD EEHR L 1A,
IOEBMICKERELT IR, MFELTEHLD
AB Hoe t b BRLORES, F—1L, —80C
THRELERA—r y tOLDEXH WS - &, Candida
BHELMLUDMBE TV vEF . N=F L TEL T L,
HEOLTRADBETHB LMD T, Thb kL

TERRBRALETCFE L L) hRRGEYHREL .
Table 1 2432 5 LRBRLH TRk 58 R8 e
FERESRAR L, @%, SHEARRIT ] EY.
Dy 4 @O Candida % BE L, 5B 2 ~ 3 {HD Candida
PRETS. O, RIEKIK1.0~1.25% 0=/
—~AERMUCTLEBERZ LR k.
EIERIC X 5 el 135 fitit & LT Candida
BREBAKDE, 1) £ ofsFl o LR T3,
PRIIEELFGREEEC L 2 FHIRO B
EWCBs\C, Candida (3O REFEWLETHDHZ &,
2) Candida 13.37°C T 3 B EIIE R ORIWA VSV &,
REDHBNALTHS.

2. bbBSEEEMBKIC X B Candida albicans

DAEHEMERICHTIMRERORZE

Table 2 jzv b ZHEEMPRIC X 2 Candida DAL
fERC T 2 A EMAEROBEXRF LR LR
Lic. 3EAT v A FRAKEFRE LTEAIATW5

Table 1. Phagocytic and killing indices
Phagocytic Index Killing Index
System {meantsp) {meantsp)
Control 3.85+0.14(n=4) 2.52+0.06(n=4)
+1%EtOH 4.09+0.27(n=4) 2.51%0.32(n=4)
Control 3.85:0.48(n=6) 2.030.28(n=6)
+1.25%Et0H 3.55+0.65(n=4) 2.31:0.54(n=4)

Table 2. Effects of anti-inflammatory drugs on phagocytosis of Candida albicans
by human polymorphonuclear leukocytes

Inhibition(%)

10 20 50 0.1 0.2 0.25 0.4 0.5 1.0 1.25 2.0

MM MMM M M M M MM M
Phenylbutazone 16 43 63 82
Oxyphenbutazone 43 84 89 100 100
Ketophenylbutazone 4 2
Sulphinpyrazone 27 46
Mefenamic acid 26 30
Flufenamic acid 0 0 11 45 80 93 100
Ibuprofen 0 10 8 36 100
Ibufenac 37
Azapropazone 0
Bucolome 8 29 100
Benzydamine HC1 9 30 90 100
Imipramine 0 21 32 81 100 100
Hydrocortisone 0 3 5
Betamethasone 18
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Table 3. Effects of anti-inflammatory drugs on intracellular killing of Candida albicans

by human polymorphonuclear leukocytes

Inhibition(%)
10 20 50 0.1 0.2 0.25 0.4 0.5 1.0 1.25 2.0
W oM oM M M oM M M M omM mM
Phenylbutazone 33 34 58 100
Oxyphenbutazone 38 98 96 100 100
Ketophenylbutazone 0
Sulphinpyrazone 17 13
Mefenamic acid 13 31
Flufenamic -acid 0 15 38 46 94 97 100
Ibuprofen 0 7 10 61 100
Ibufenac 50
Azapropazone 0
Bucolome 28 47 56
Benzydamine HC1 22 44 93 100
: Imipramine 0 61 87 100 100
‘ Hydrocortisone 1 13 20
Betamethasone 17

ESVY S VEBEKDS LT =T RV Y, AFY
7= V7 RV VIBERFOCIEEERYR L. 7
z=A7 2V Vi, 0.4mM T 60% DA%, | mM
TI8OS L LOREEREZR LI, AF v 72V 7%
Vvt 10pM CE50% D%, 0.2mM T100% &
BHTHCBEERAYRLE. —4, ¥t 72=2A7%
VUL ImM CLe BgEed, ALz, vES Y
ViR FORREC, | mM ChHHERIZS0S LT TH
stc. MEDOIEAT v 4 FRAKERD 5 LEH
BERAR RO RIDIRT A7 = F AT, $IS0GESE
WHETLBER 0.1mM 5 Thote. A7 =7 A
g, 4 77av=y, 477292273 1mM f35
THIAERIMOBUT Th - o, B OPILAERT
HBEXVOEFIV, 4375 % 0.1lmM T30
%, 02mM TR b80% M EoMEEMAARL
Foo AT uA FHEIOHE, | mM LLETLR D BEN
SZbhithoiz.

3. b lMsEBEAnBKICED Candida albicans

ODEFEERICHTIRRERORE

Table 3 e F&EHAMERI X 5 Candida D5
BEREAT 5 8 BERAOBELRHF LERERL
oo €3 VY U VEHATIE, REFAOCBAERAL
X7 2=2nAT RV, FFV7 V727 VIREWI
BEAMNED bRt §iEL 0.4mM TH60%, 1
mM T 100% DEFEZRL, #HF, 10zM T 40
%, 20pM T90% U EDOREX R L k. £ORBEIR
ABFRACHT2EB8L3EARETh- 2. —F,

Fr 7 22T EYY, AT 4 VET VVIZIIAE
EBOHE LA 2&A EHBERANZED LRI
» BOTLLTOREXRVEERLLO TR 1.
HBOCHEERYA TR T A 2R TS
IV e VENGRTHE. LMo TOEID
REEAOBE L BIERUT, 7472+ 2BTR
0.1 mM T§#50%, 0.2mM T90% Ll koM EERA
bt A7 258, AT TR TV, 477
=7y 7% 1.25mM T30~60%DRHEX R L. <
VOEIV, 431753V WThd 0.lmM T
#50% DM EEAZRL, 0.2mM T#H0% OEE
A#RLiz. A7 a4 FElZ, ImMUETYE, 20
BEitbTatboTho .

% -3

ARG L OBACHK ERAIR TV AW
PORREFRZOWT, chbiie P HUEAMERC
X % Candida albicans DEHER, RBREER e
HEERRITTHAERE L. 7o=AT 5V Y, F
VT L VTRV, AT 2 F A, RV FIY,
43175 VEEELAHRBEEEERNADLR
Tedl, ZO5BHZHBOFREOWTIIHIERT S
DERES. Goth WX i, 722172V VDR
W& LTOHEDMAPEE R 0.3mM ThB L5,
FAFXVT VTRV VRFOERRBEYTHD, £
NEFLERERDELTERINRTWS, 7224724
VYO mFREMSE TEERAnRORIEN



RS e FEREANERK X B Candida albicans ORI,
RO T B SRR O B 5

A HS0YBEREL, +3v7 v 72y ViRE
D 1/10 DEETHILOMEFR LR L. Thdt
BIREL DX > B RER T2 LIS OB
BRBETHEH, Pl LI EEOLEHM L LR
BRORENEYE2 D ETHETREMRATHL LA

bhs. HEEORBERTHEAV T IV, 43

753 vROWT S 50% FERM L 0.1 mM 35T
BRohien, ChboBRESE, s G M)
NHELZT, BEOEELEHT CIRI=HE LHER
THLBEZ VAR, _

AFud FEEILUE LIRS AMERBERXO
ERITIENBEIRTVEY, AFaf FHTH
e lVrans vy, ~x42 7S HEALRD
EERBECHLTIE M O 4 — 5 —-CThiz LA L
BEEMZER Lish -t BRESENOHLTH,
Chbic X b BRRRGO RN S G MR AER
S LA LT E L. BRI ES  A hph E s A
DETR I VFERIBID, YRS A MRS
DHFE YA E MBI/ 5. Befai,
AFuA FHINe b U vk PHA 2 X 298K
B LT oM OF — X —CHELVWEHEER Y =T
ZLEBBELEY. Chil, AVeA VRIS E
BREEDOFERILY VRO LBRE D2 L
TEHEELOHMAE—FT S, ChBLT, 7=
FEVVN 04mM T, FFvv T2V vp40
MM TERFR PHA R I e b TY vAROYEL
RISx0% U ERE L FiiEA T 0E2 S 5.
BB EOMEERILe Frads Vv RERT S
FinbDTHBH. 72NT RSV, AFV 77X
VAL in vive CHRIER (BREAMER) WATER D
MHhTED, LHBEARRCIIEOTES X OHEED
Wb, VY RCBBEEOHEA LAY, PR
et L O H=HICE R Y RIE L T B R et
H5.

7 =2 AT RV Y Ig EORRIERIC X B BEREER

R T, Tk, MREN, BT Eiewd 5 RHERR
EThsn —J7, RiE, RE, RSB REOK
IERETFAEEUOY 4 v ThHD. =5 LickEllo
Y4 VERETAERLYETIREMDBELD—2
i, FRTHAEPEOHETEERLTLESIZ L
Hb. T2=2nATES VIR OHEREO-RRER L
LU CRYSERX BN T 55 T hilib B DT, RIuT
X5 dER L TRV 2 A RHD B2 O
L, BB THTWHECRET L EERINT
WAHEDIREDX SR 5.

Lirl, BREPR X biWRIER R LTS h 28
FRANR Y isEBtErE . THRELBEEAA TR 5.
Thbb, BRPCLbAWRE (Y v<F, K, B
BETL &) ZIREDRIE, BEARRZLTLEDOH A v
M= R 7 XINEDCEBROEFTERESHTT AT
BEBELTREELELLONS. 2, id0X5Kk7
2 =2NT RSV, FFVT7 T &SV EREBERK
RHBCERM TSI LT3 Ve BREr R
EL, BYERS ORKRCTFREEOWEER O R MA
BT D50 T, SRIESORKIFR L L
¥, ARNARROFHEO—2L L THE L TELE
NhDEBbRS.

z # X M

D BPHE, K M E¥os9S, 111, 1029
(1979)

2) C. G. Bridges et al.: Clin. Exp. Immunol., 42, 226
(1980) :

3) M. Yamamura et al.: J. Immunol. Methods, 13, 227
(1976)

4) A. Goth: Medical Pharmacology, 8th ed. C. V., Mo-
sby Co., St. Louis, Mo., p. 335 (1976)

5) PR Eb: HAERE, 102, 36 (1984)

6) S.J. Klebanoff et al.: Phagocytosis, ed. by Y. Ko-
kubun and N. Kobayashi, Univ. of Tokyo Press,
Tokyo, p. 109 (1979)
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Analysis of Material for International Standard Insulin by

High-Performance Liquid Chromatography

Miyako Onra, Toshio KiMura and Tsutomu YAMAHA

New International Standards for highly purified bovine, porcine and human insulins are being prepared
to replace the current International Standard that consists of a mixture of relatively impure bovine and
porcine insulins. We participated in the international collaborative study to establish the new standards
and reported the results of bioassay, electrophoresis and high-performance liquid chromatographic (HPLC)
analysis to WHO in 1984. By HPLC analysis, we identified coded ampoules sent from the National In-
stitute for Biological Standards and Control, London and estimated their impurities. The numbers and
total amount of related substances contained in the materials were 6.9%, from 9 peaks (including 4.9%
of monodesamido-insulin) in bovine insulin, 1.4% from 5 peaks (monodesamido-insulin 0.5%,) in porcine

insulin and 1.39, from 8 peaks (monodesamido-insulin 0.5%) in human insulin.

Further, when assayed

in terms of porcine insulin, bovine and human insulins showed 90.4%, and 99.8%,, respectively.
(Received May 31, 1985)

BEDA vy ) VRO DX LL, B
ERrRAVWOhTWEY YL v ) vE IV T 24

VYL )V VRBHMERERLALLONEL Lo T 5.

¥, BEFABRIEHRPT 2L vy ) VihbES

ERINEEMED v A vy ) vEEALERD

oh5b.

Lnl, BEFHISRTWL S EREERY 113055
CAERERICLDT, 98IV TEL VY2 D VD
BEVTH OB L E . T, HEEREE
MOFIENLE L, BMEOY YA vYa) v,
TEA VLYV VEITE M vy ) VO SERD

Avya ) VEBERMERSIhDBTRETHS. Zhi

DA vva ) VEBRREERT S b, WHO 14
EitEHR L KEL, YEMHERRTTHLThic
z2mL, HEoKE, BRKE, BR@Eksr =<t
57 (HPLC) ¥ L% Tok. FHTix HPLC &
2 X A OS S X UERTOWTHRET S,

£ B o

L B H

Avy. ) vVREEER G0 b o, H4E),
¥ A (Preparation A, w4 vy. Y v EHE, .
Bk B (Preparation B, 7% 4 v . ) v L #5%E),
R C (Preparation C, v b vora Vv bH#ESE) I1T
WHO I W& 3hic. vovdvva)y, 7247

val)V, vTRA VYLV VRIS E Ry
Yo YV AHIDBEALL v fVvTa) Y,
ErNEIFATIFA VY L) VEBIT TRV
Va2 VvV Y —ELDEEEIR. YYEITFTAT

SFA VYV vRIV T2 ) FATIFA VY
Yy vidgADA V2 Y v 001N EREKRS, 37
‘C, 4ARMMRELIHE, WAL

2. RELIUVAER

7 b= b Y AR ERER SR ORER
thrm=t 757 AEEY Ay, BORFKRARER
Y AL AN

PSR BER— oA F v REHHR A 74 10mg
% 0.001 N ¥fess e ds LT 100ml & L (0.1
mg/ml).

REHAR—ER A, BEXUC 10mg % 0.001N
WA EH LT 50ml & L (0.2 mg/ml).

BItA—T7 2 b=+ U A L 01 M v vEEEEHR
(pH3.0) (27:73) oEEKK 0.1M OREF FV v &
iz,

HiEB—7 =ty & 0.1M V vERERRBHK -
(pH 3.0) (30:70) ORFK 0.1 M OFEEF + YV v &
hzfe.

3. B LU HPLC O

HPLC ok HIL S v+ » 4 — 655-60 (57— X
MEBERD HXAYBERG IR~ ST 7 655%



KES : BHEE7 v~= 277 4 — L HEBEEERFERO A v 2 ) v oS 7

HAuwfe, #5419 28y A 7 RP-18 (223, 5
pm, 250 mm x4 mm id.), » 5 ARENL40C, TR
{2 0.8 ml/min THH L. HREBRBEZHERTE
UV == % — 638-41 Z i\, #5420 210 nm, FREEIZ
0.08 O.D. (#EREM) & Xvr 0.16 O.D. (E&EA)
&Lt BRI, MERBOLDIILEDS 5205
BECRBPHAOITERL, 2020 6500# F Tk
BIR AP OEE BN OEBRBEARE 2TV, £0oR
BRBOXRTHFHECHIM L. B0 L 2IEHK
ADKTHEH LA

4. HERR
4vvayyv Img % 000IN HE 1ml T
L, £® 10pgl % HPLC HEALL. £¥—2708
Iz, 2v—-7ov— sEEORTY 100% L LTH
MLt

5. & B

RRIAR 4ml L NIEERERW Iml 2 REL, %
D 10pl % HPLC WA L. Ei:, ASERR
HTsA4 vy ) vor—-2ERRYHEL, ki
Aftidy D 1o WEORE B & £RHE (100%) & LTHT» 7.
Avya ) vEREERIDE DTS TET,
HPLC (:CcER T2 L Eofificdrz Lix Tl
Moo,

e S

WHO 1 vt E R A, B XUCit, B&
OEFRENR—HT 2 Ehs, ThFhyvd vy
2V, TERA VY.V vBIVe vy ) vl
eIt

1. HPLC O&HIZOWT

Y 7m 7 RP-18 # R BEMHOELIT T
BA VYL Y VORBZOWTIE, FHELOREHV
ML, 7xb=F ) ARHBF MY Y ADPREDH
MS vy s ) voRERERZEN L, BREOELR
BREFRMEEYRES L. BEAOXTHERTAEEKC
i, bbb e vy, Y vEIRS 2T RS LY
v A350. 53 % X 0097, 55 L RIFRERIDIER LR e D
ZEND, MERRTIRERBEAREYHVE. ¥
v, TERIVPE A VY Y VEFRBDE)TA
TINA VYV VRBEHEADATHEB LI O%
Fig. 1. &, v, 728XV btfvy.dvist
hoDTrdvya ) VERRAND BAOBRBE
RERETHEH Licd 0% Fig. 2. @RLfk. Fig. L
BIV2DOLHBTIE, 72E)FATIFA VYL
vivvTad vy ) VIR Lot Bk
A, BEIUVCHREEYTHRVWOTIONRIILESL

I y y
10 20

min
Fig. 1. Chromatogram of Bovine, Human and
Porcine Insulins and their Monodesamido-

Insulins

Compounds: (1) bovine insulin, (2) bovine mono-
desamido-insulin, (3) human insulin, (4) porcine
insulin, (5) human monodesamido-insulin, (6) por-
cine monodesamido-insulin

" 10 20 30 4 50
min
Fig. 2. Chromatogram of Bovine, Human and
Porcine Insulins and their Proinsulins

Compounds: (1) bovine insulin, (2) human insulin,
(3) porcine insulin, (4) bovine proinsulin, (5) hu-
man proinsulin, (6) porcine proinsulin

Lkvkt¥%/¥x7sF4vvluvgvvfn
AV ) VITSEELE).

2. 4L OEBREESR
BEOEBEEERR Yy v LT 24 vy YV VORE
HE LT, 1958ERIFR I M. EHREONELHK
— T2 EEANE L THESR BSOS, T
DEFER IR L DT iehote. D7, HPLG
THHMT 5 & Fig. 3. TRT IS CEL DR LS
AT, MR LACSEDOE—214L, 41 v>al
vHEOEYTTH, ool —-7ToE %
LT3, BBbhRkomBEOENEDL D b HIE TR
£ — 7 OEFOBIY 100% & LTH Y — 7 OF K
BEAREHNTHE, voA4vva)y (€—21)
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2
4
1914 56
U M ! y
,_t;___.J 10 20 30 40 50
' 10 20 30 40 50 min
min " Fig. 5. Chromatogram of Preparation B

Fig. 3. Chromatogram of International Standard
for Insulin

Compounds: (1) bovine insulin, (2) bovine mono-

desamido-insulin, (3) porcine insulin, (4) porcine

monodesamido-insulin and bovine proinsulin, (5)

porcine proinsulin

2
3
1l 4 5678 910
: 10 2'0 30 40 50
min

Fig. 4. Chromatogram of Preparation A

Compounds: (2) bovine insulin, (3) bovine mono-
desamido-insulin '

1345%, FDE ) FAT I FA4vva. ) v(€—72)
138%, 724 vy v (¥—273) 1336%, £D
EI)FATIVNA vy vy Tef vy ) v
(¥—=74) OREWII6, 727wt vvyal)y
(€—275) 120.5% T, o ZH D — 7 DHFHX
4.5% Thote. vVYBIVT24vya ) viewt
% HPLC oBHBE NS LWEEET A LE, ¥
/T ADBEEHIT .25 Thote. & OEBEEEML
v /7 2 DRELIIFL08THB L VbR TW»3Y
DT, F0Eir HPLC X b RHEhBFA7 1 F
ks IO romoFBEWEICHARTS.

Compounds: (3) porcine insulin, (4) porcine mono-
desamido-insulin, (5) porcine proinsulin

N4

l12356 7 8 9

"o 20

30 40 50
min
Fig. 6. Chromatogram of Preparation C

Compounds: (4) human insulin, (6) human mono-
desamido-insulin

3. HIERER

F¥A, BRIUCEZEZhER 10p ForALR
tEnrm=tr5a#% Fig.d, 5 BIU6IZREL,
FE—- 7 DERYIIH UiiER%y Table 1 wrid (5
BA, BEIUCOKGEEIL, $DKD6.3%, 6.1
%I LV6.2% THotc). BE BTy E 5
T, WTRLBUNTERF DT 24 v 2 Y V51986
%THot. FRCITMBHITSHETWTR LN
T b4V )V YNB.IBTHt. UL, BER
AL OB, T/ FAT7I K4 vval
VA 4.9% LEAL, ERHOY VL4 v vy v
03. 1% LI HIAEM T, LrL, &/ FAT $ KA
Ve ) VOEMERRA VY2 ) VERIESELWE
VbR T\ B DT, EMFENIIO A 2B 56
i3, T HRELME TR

4. ® B

4 voa ) vEBEERL, SOREOEESEL
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Table 1. Content of Insulin and the Impurities
in Preparation A, B and C by HPLC
Peak
No. Preparation  Preparation  Preparation
A B
1 0.2% 0.3% 0.1% -
2 93.1 0.1 0.1
3 4.9 98.6 0.1
4 0.7 0.5 98.7
5 0.6 0.3 0.1
6 0.1 0.2 0.5
7 0.1 - 0.1
8 0.1 - 0.1
9 0.1 — 0.1
10 0.1 — —

THEATEBTAES, Fig. 3. hHdbhs X5,
HPLC 0E#ES L LT FAHY THS. £2T, I
BT o s B B EEEE (100%) £ LT, B
AR IVCCEEETHZ LR L. R o1 v
LV VOBREDHT, vUEBIVTEAA VLYY
OBER, FhFh 0~20.51U/ml (0~0.76 mg/ml)
2 X 08 0~24 TU/ml (0~0.88 mg/ml) TEi§ AT
Lichs, o ENFEEL O Y- 7 HLORER
Thi bk H, HEOBREELLIS—HLL ZDZ
Ehh, BEREABOC -7 RN RI-TWTE,
EABNARE LA U THIEATEYE L O € — 7
Wa v, BEA vy ) vEREEE L THAWT
LEEMRDLZ EXB ORI -7 RPELED 25
FFVRABRMPAFAET Y, TEEIVe b vy
2 ) VEERFETCEHRLILLED I R ST A%
Fig. 7. wird. ERBOT 24 v Y. Y v 100
(n=4, FEMRE0.94%) L Lick &, BHARY ¥
A vva ) vnig.4% (n=4, ZEHEHRKL 18%), R
FCire A v v o Y v3199.8% (n=4, ZENHEK
0.76%) THotc.

WHO oF#lf4 vy ) v EEREERITOWT,

HPLC %AW CERARMPOHEE I X Ol SHE
DEREIEZSWTHRHFE L. A, BIUCRRTHh

1 2

LUl

f T
10 20

min

Fig. 7. Chromatogram of Methyl p-Hydroxy
Benzoate and Various Insulins

Compounds: (1) methyl p-hydroxy benzoate, (2)
bovine insulin, (3) bovine monodesamido-insulin,
(4) human insulin, (5) porcine insulin

Sample size: Preparation A; 1.68 pg, Preparation
B; 1.64 pg, Preparation C; 1.70 pg.

FRo oA vy L)Y, TELA VYY) VEXDE L
4Avva ) YTl HHESREC L BHERRT
3, BERARY A vy L) v93.1%, X B398 6
ZEICFEHCI98. 7% %R L. 150k Bt
ELTELTS &%, R AR0.4%, FECI1199.8
% THote. TOHTERBEEFERCIE HPLC ofF
HHELTHARMEL S - T ieds, B AREY
BiEf & LTit+ 4 & LTh, HPLC B0 iRy
WEOMANC 2 5 2RBE Cilid - .

B, DIKAHYTHRET I 1Y ¥ —HIER
MFLET.

b iy

1) D. R. Bangham, M. V. Mussett: Bull. Wld. Hith.
Org., 20, 1209 (1959)

2) M. Ohta, H. Tokunaga, T. Kimura,H. Satoh, J.
Kawamura: Chem. Pharm. Bull., 31, 3566 (1983)

3) KHFEET, f#X#RF, KREEE, £ & Wl
Hoh mER#, 102, 33 (1984)

4) M. Ohta, H. Tokunaga, T. Kimura, H. Satoh, J.
Kawamura: Chem. Pharm. Bull., 32, 4641 (1984)
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Effect of Ethanol on Prenatal Developments of Rats

Kunio KAwasHIMA, Satoru TaNaka, Shinsuke NAKAURA, Akira TARANAKA
and Yoshihito Omor1

Ethanol was given to pregnant rats by oral intubation during days 7 to 17 of gestation at dose levels of
0, 2.7, 4 and 6 g/kg, and its teratogenic effect was examined in the fetuses.

Significant suppressions in maternal food consumption were observed in all ethanol-treated groups and
in maternal body weight gain in the 6 g/kg group. Moreover, a significant decrease in fetal body weight
was observed in the 6 g/kg group. There was no evidence of an increase in fetal death or of gross malfor-
mation attributable to the treatment with ethanol in any of the ethanol-treated groups examined. How-
ever, high incidences of skeletal malformation and internal organ anomalies were observed in ethanol-treated

groups.
anomalies included dilatation of the renal pelvis.

Skeletal malformations included lordosis, kyphosis, scoliosis and scoliolordosis, and internal organ

It was concluded that ethanol has a teratogenic effect in the rat.
(Received May 31, 1985)

BABERERTIRD, #HECEYHORERET
ZPEDO—FE LT, HRIMNCEE L E OB

FRECRIETRECESBIEYHLCRAEL T 5.

SEMEEFCRBEORRY D BiFANSE TR T
P HERE (), ¥ X UHARENAZBATLE
ORI > T B =% ) —ADEREEY S » b
2 BTN

Lemoini &Y (319684127 /L a — A HREDRAN S
BHMODHBHLD, REAL, BORERERTELE
EEEL L OFHAE TR Z L2 BELTHWS. Lk
L, Z o Jones 52 31 Fetal alcohol syndrome
(B R 7 v = — AR FAS) L A4 5 2 Cirt
DFTEHB I TWinhoto Jones b2tk h 74—
NPT E TUBRERY, REELTES X ORBMHE
OEPHE & OBIEI R S TEISK, WA e MES
DR, GRS ICBRYHHORE, RMAY
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Fig. 1. Effect of oral administration of ethanol on

food consumption of pregnant rats.
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Table 1. Effect of oral administration of ethanol on pregnant rats
Dose (g/ke) 0 2. 1 4 6
No. of dams 18 19 20 19
No. of dead dams 0 0 0 0
Mortality (%) 0 0 0 0
No. of dams with live fetuses 18 19 20 19
No. of corpora lutea 261 263 284 263
(mean*S.D.) (14, 5%1. 8) (13. 8x1. 5) (14, 2%2. 4) (13, 8%x1. 5)
No. of implants 236 244 241 235
(mean+S.D.) (13. 1x2..0) (12. 8%x1. 7) (12, 3+2. 8) (12. 3£2. 9)
Implantation ratio (%) 90. 6 92. 9 86. 6 89, 4
Table 2. ' Effect of oral administration of ethanol to pregnant rats on fetal development
Dose (g/kg) 0 2.1 4 6
No, of dams 18 19 20 19
No. of implants 236 244 247 235
No. of live fetuses 285 240 240 233
(mean*S.D.) (13. 0£2. 0) (12. 6x1. 6) (12. 0£2. 9) (12, 22, 9)
Sex ratio(male/female) 118/111 122/118 116/124 106/1217
Body weight (g)
male(meanS.D.) 3. 6x0. 3 3. 4+0, 3 3. 5+0. 2 3. 10, 4*
female (mean+S.D.) 3. 3%£0. 3 3. 2+0. 2 3. 3%£0. 3 2. 90, 3™
No. of dead inpl.ants 1 4 1 2
Early death 1 4 7 2
Late death 0 0 0 0
Mortality (%) 0. 46 . 54 2. 81 0. 84
No. of fetuses with hematoma 0 6 (2. 0)2 6 (2. 0)° 10 (6. 1) ?

a s QOccurernce rate(¥) in parentheses is the average of the incidence in each litter.

* 2 P<0.05, * * : P<0.01
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A 4dglkeg B2 2.0%, 6glkeg B 1.3 %, FiithoR
HHOEW, 2P BEREYa AT 6.0~13.0% &l
RN, BERCRFEERRZE DRI 1.
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Table 3. Effect of oral administration of ethanol to pregnant rat on skeletal development of the fetuses

Dose (g/kg) 0 2. 1 4 6
Number of dams examined 18 19 20 19
Number of fetuses examined 162 164 163 159
Number of fetuses with malformations 0 4 (2. 2) 8 (4. 1) 7 (3. 8)
Lordosis 0 3 (1. 6) 5 (2. 5) 5 (2. 6)
Kyphosis 0 0 0 1 (0. 6)
Scoliosis 0 0 3 (1. 6) 0
Scoliolordosis 0 1 (0. 6) 0 1 (0. 6)
Number of fetuses with variations 117 (72, 3) 145 (88. 4) 153 (94, 0)*™ 154 (96. T) ™
Cervical ribs 9 (5. 2) 25 (15. 1) 19 (12. 1) 50 (31, 9~
Varied cervical arches 0 0 3 (2. 0 2 (1. 3)
Varied thoracic centra 10 (6. 0) 15 (9. 0) 22 (13. O 21 (12, 1)
Varied sternebrae 75 (45. 5) 06 (64. 1) 129 (79. 6)* 140 (92-6) *
Lumbar ribs 67 (41. 2) 64 (38, 4) 82 (69. 9) 89 (55. 9)
rudimentary 66 (40, 5) 63 (37. 8) 77 (66. 8) 76 (47, 5)
extra 1 (0. 7) 1 (0. 6) 5 (3. 1) 13 (8. 4)
Ossification state (avrage number)
Metacarpi 7. 0 6. 8 6. 4 6. 3
Metatarsi 8. 0 8. 0 8. 0 8. 0
Sacro-caudal vertebrae 7. 5 7. 1 7. 1 6. 8
Occurernce rate(%) in parentheses is the average of the incidence in each litter.
* :P<0.05, ** : P<0.01
Table 4. Effect of oral administration of ethanol to pregnant rat on internal organ development of
the fetuses
Dose (g/kg) 0 2.1 4 6
Number of dams examined 18 19 20 19
Number of fetuses examined 73 76 11 74
Dilatation of the renal pelvis 4 (6. 9) 11 (16. 7) 18 (21. 2)* 19 (24. 2) *

Occurernce rate(?) in parentheses is the average of the incidence in each litter.

* 2 P<0.05
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Eosinophilic Bodies in the Proximal Renal Tubules of Rats given Potassium Bromate

Hiroshi OnoperaA, Hiroyuki Tanicawa, Yuko MaTsusaiMa, Akihiko MAEKAWA,

Yuji Kurokawa and Yuzo Havasur

Male F344 rats were given 600 ppm solution of potassium bromate, which is known as a renal carcinogen,
for 12 weeks as their drinking water. The rats were sacrificed at weeks 4, 8 and 12, and also after a re-
covery for period of 4 weeks at week 16 for histological and electron-microscopical examination and bio-
chemical analysis of serum and urine. Various-sized droplets stained strongly by cosin were found in the
cytoplasm of the proximal renal tubules of rats 4 weeks after commencement of the treatment. These
droplets were positive to Azan stain, negative to PAS stain and partly positive to hemoglobin and hemo-
siderin stains. These droplets were also observed in control rats, though in a lesser degree. Electron-
microscopically, the droplets showed high electron density surrounded by a layer of limiting membrane.
The incidence of the droplets decreased to control levels 4 weeks after the termination of the treatment.
From the morphological characteristics of the droplets observed in this study, it was concluded that they
are so-called eosinophilic bodies rather than hyaline droplets. Also the mechanism for the occurrence

of the droplets and its relationship with renal tumor development were discussed.
(Received May 31, 1985)
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Table 1. Body and kidney weights of F344 rats given potassium bromate
Dose Number Body Kidney weight
Weeks of absolute(qg) relatjve(mg%)
(ppm} animals weight{g) right left right left
*k * ik
600 5 238.3 0.8510 0.8900 357.17 373.42
P +7.6 40,0294 $0.0283 111,58 .41
0 3 264.0 0.8610 0.8700 326.08 329.61
4.0 $0.0255  10.0050 44,73 46,88
* L1
600 5 283.6 1.0604 1.0238 373.78 360.99
8 1.5 40,0869 $0.0619 124.15 $15.91
0 3 289.3 0.9306 0.9156 321.47 316.27
$13.6 +0,.0609  $0.0627 15,84 $8.16
* *
600 5 302.0 1.0578 1.0792 351.91 358.21
12 34,5 40.0636  $0.1025 $19.04 +18.76
0 3 346.0 1.0720 1.0900 310.01 315.00
+19.3 10,0549  £0,0635 $11.46 20.76
500 5 323.2"  0.9400  0.977 292.07  302.33
cex 12,5 $0.0795  £0.0663 121,46 14,95
16 0 3 370.3 1.0403 1.0573 280.67 285.62
+13.2 $0.0741 %0.0219 $10.12 +5.18
Data represent mean value + SD.
* .

Significantly different from control, p< 0.05.

** : Significantly different from control, p< 0.01.
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Table 2. Staining characteristics of droplets

Weeks  Dose Anim. Staining methods Regereration
(ppm)  No. HE  PAS Azan Hemoglobin  Lipofuscin of proximal
) convoluted tubules

1 o+ + + + +
2 4+ + +++ + + ++
600 3 1+ + ++ + ++ ++
4 + + ++ + ++ ++
S + + ++ + + +
4
49 * * + + ES *
0 S0 + 3 + + +
51 + * + * +
6 it + +H+ ++ ++ +
7 +++ E+ +++ + ++ *
i} s ++ + ++ ++ ++ ++
9 + + ++ ++ ++ +
10 ++ + ++ +++ ++ +
8
52 * + * +
0 53 * * £
54 + + + + 4 3
11 +H+ + +++ ++ + ++
12 H+ + ++ + i ++
600 13 ++ + ++ + + ++
14 +++ + ++ + ++ ++
15 +++ + ++ + ++ ++
12
55 + + +
0 56 + * b3 * +
57 + * + +
21 + * + * * +
22 + + + + % ks
600 23 + * + * E +
24 + 3 + + + +
25 + t + + * +
16*
61 & * £ + % £
0 62 + + £ x x x
63 S * & S b t

+: slightly, +: moderete, ++: moderetely high, ++t: high

* . Four weeks after the termination of treatment
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Table 3. Urinalysis in F344 rats given potassium bromate
Dose Number Urine Urea Creati- Na K Ca 4]
Weeks of volume nitrogen nine

(ppm)  animals (m1/day) mg/day mg/day mEq/day mEq/day mg/day mEq/day

600 5 6.8 203.4" 7733 0919 0.902" 0.658" 1.147

4 ) 0,52 £12,6 +0,680 +0.159 10.046 10,099 0,112
0 5 2.24 181.6 7.388 0.920 0.247 0.226 1.172

+0.68 $16.2 10.857 0,132 0,084 30,042 40.128

600 5 7.86 240.7 9,909 0.641 0.995 0.810 1.074

8 31,22 +23.7 $1.255 +0,377 10.156 0,172 10,404
0 5 5.94 211.4 10.145 0.434 0.608 0.620 0.808

+],61 168.6 +1.337 +0.505 40,235 10.285 +0,706

£ 2 * Li.d

600 5 8.68 214.9 9.546 1.090 0.919 0.916 1.152

12 $1,33 $35.2 +1.134 $0.319 10,180 +0.306 40,435
0 5 4,44 189.0 10.054 0.611 0.488 0.447 0.937

$1.78 +39.0 +1,183 $0.330 $0.219 10,140 30.402

600 5 8.02* 227.9 10.944 1.278 1.093 0.442 1.468

]6*** £1.77 +31.8 41,368 $0,262 $0.191 30,156 30.212
0 5 6.08 244.8 12.263 1.080 0.869 0.395 1.318

£0.61 #21.3 +0.760 20.276 30.113 +0.095 30,225

Data represent mean value t SD.
*

: Significantly different from control, p< 0.05.
** . Significantly different from contrel, p< 0.01.
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Table 4. Biochemical serum analysis of F344 rats given potassium bromate

Dose Number Creati- Urea  Total A/G Protein fraction(¥) Na K Ca 4]
Weeks of nine nitrogen protein albumin globurin
(ppm) animal mg/d1  mg/dl  g/d ratio a; ag B . Y mEq/l  mEq/) g/dl  mEg/1
600 5 0.72 18.6 5.80 1.08 51.86 20.24 14.16 12.76 1.02 144.2 4.04 10.24 97.6
£0,04 42.9 $0.10 20.05 1,26 0.87 1,08 1,82 20,57 :0.8 20.29 £0.18 2.5
4 0 3 0.70 21.7 5.73 1.02 50,47 21.53 14,46 11,90 1.67 146.0 4.20 10.23 101.0
$+0.00 1.5 20,15 40,06 41,55 10.96 0.96 $0.92 11.76 0.0 10.00 10,15 1.7
600 5 0.74 20.0 5.84 1.01 50,12 19.20 14.22 14,60 1.86 147.0 3.32 10.26  99.6
40.05 $2.3 20.09 20.09 $2.38 0.88 $1.33 40.72 10.62 10.7 10.08 $0.19 2.1
8 0 3 0.70 21.0 6.10 0.95 48,73 20.26 15.40 13,60 2.00 148.7 13.47 10.13 102.7
$0.00 £1.0 $0.26 $0.09 $2.45 20.76 £1.04 21,39 10.35 1.5 0.3 $0,40 1.2
600 5 0.76 22.2 5.84 1.12 52,72 18.74 14,44 12,20- 1.90 147.4 4.02* 10.34  97.2
$0.15 1.3 10.09 40.06 $1.34 $1.20 $0.53 £0.63 10.30 0.5 10.22 $0.13  11.6
12 0 3 0.80 21.3 6.10 1.08 51,93 20.53 14,17 11.07 2.40 149.3 4.53 10.23 99.7
$0.00 £1.2  10.26 £0.07 11,57 0.65 0,15 1,15 20,56 2.1 10.29 $0.31 3.5
s 600 5 0.74 16.4 6.50 1.05 51,24 21.52 14.88 11.64 1.60 147.0 4.10 10.32 98.2
16 £0.05 £1.3  £0.17 20,14 $3,20 0.75 t6.70 45.00 #1.49 0.7 10.3) $0,15 +0.8
0 3 0.73 15.7 6.40 1.03  50.77 21.33 12,80 13.20 2.67 146.0 4.73 10.43 98.7
+0.06 1.5 20,10 £0.02 10.49 $0.32 0.61 $0.66 10.15 0.0 20.40 10.12 0.6
Data represent mean value 1 'SD.
* : Significantly different from control, p < 0.05.
** : Four weeks after the termination of treatment
vy, VR7ZRAFRET—HEH, PAS B0, DRSS hfc. Lal, FlC L 2 MR PHIR
BRWCRXPIRRT, —FBoRAELLLETEE REEDILhh Bl Ly, CoBmiEfit
BEWERE BB L. COERDOHEEER  FOFCHANTH -0 LHERZh . Hilic X

BEPRCIAIL TRoom Loy, 45 %hikL 4
FROKRIEMM 2 AL & 2 o W BIHEE xR L FAR
ELEICBRHELE. 7 OFRMELECER
MELE LT, PEITHED PAS v TIF R T %
Hyaline droplet 2 H 545 & iz Mbh T 5.
—%, REGS XENFHE SD 5, b THK25HE
Bl X b B RS e PAS fade, =4 o Vgl
KINTAOEHRYEZRDHTH D, FLAELS L4H%
9HBML F34/Yit 5 » b iz, AUKAEL? %
ERIGEHE L b0 Wistar 5, F CRBDOHWED
REYREL TS, COPYB I FOY e, BHE
AT R 7c & & R 3K @ Hyaline droplet LR F[xh
%mwmmbﬁy&ﬁéhrva 4 ER A DR
DL RICEREIL, 2LALETHMLLER, 0
%ILE, Iufalk, BREOTRLL VR LS50S Eosi-
nophilic body ¢ RUHTHB EEL LR D, BEY
EHRH LI OERIILS 1 v V— s LHEESH,
HBIATAR, SWShichE cizid, AL
B X 2MBEOFRR, AR THE EELLND.
BAhoHko—2k LCRMEROBIMERAAE 2 5
ha., SERIOERICE VT, B~ Ty viEER
i EMANRBC R ERTI VEWUTH - oH
EX D, RAIBECIVENIFRE - TWIomThEd:

hUlhen~e Zue Evid, AEOMBARRHIRCE
AIh~eCF Y v Eies, —Blifi~es/rey
B ORI RS, athrocytosis 12X b R I
ISR TS, BO~NE /R EVREOERN
b, EHET~=% 7 r © v REEL ORI
FirptitnLC w3 oo, —HTixatkomikg L2
BHOoRBELD, KFRYPE—RF L D ed Lz
2oV, —HREnERCERT A EnEEAE
DOFRIVEEETTHEG LRI h .

M EFERBTRSWTT P Y YA, BY YA, 7
B AV OBRERETARD LI, *RROEIFHRT
TiL, FRLDA A VE LU A vy DR chik R
DRMMERBEOKMMBED L. ThALEBEOK
FAFMRMATEL VERRIhZZ LD, BEHR
BT HEMRMAE OHBHEY, THREOTRINE
BER 7oA B DE (b b X e TREM SRS S i, #
SHCRT2FEEL IO Y ¥ A QR hat B oRm
oW, B5EOBKEN RN LY EEH T3
R, AHIBECKETEAY v A4 F v ORFETR
s LT3 DEELLNS,

B OoBRCEYREE TOEIEEAbRTWS
CRLPBRENHOBR ST I VAL BRMHREEL L
T, SECRME LR oRko®Ral, BoERLSE



20 #i

£ R B B #RE

103 B (1985)

Fig. 1. Droplets observed in the cytoplasm of the
proximal renal tubles of rats given potas-
sium bromate for 4 weeks. Various-sized
droplets were stained strongly by eosin
(H-E stain, % 160)

Fig. 2. Electron microscopical picture of droplets.
Various-sized electron-dense droplets were
surrounded by a layer of limiting mem-
brane
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F344 5 o MBS 58S 0B RERBRERI STz - TH
Tl (EBERE) OBRFEIZoWT
R - BEAEL - HIICE - PAR R - EEEA - K BE

Oral Subchronic Toxicity Studies of Ferric Chloride in F344 Rat

Hidetaka Sato, Kazuhiro Tovopa, Fumio Furukawa, Takeshi Kokuso,

Michihito Takanasui and Yuzo Hayasui

Subchronic toxicity tests were conducted with ferric chloride using 120 male and female F344 rats.
Groups of 10 rats per sex received ferric chloride at doses of 0.12%,, 0.25%, 0.5%, 1.09% or 2.0% ferric
chloride in drinking water for 14 weeks. Ten rats per sex served as untreated controls. Suppression of
body weight gains and intake of drinking water were observed in the higher dose groups. Higher level
of serum iron and higher counts of red blood cells were observed in treated male rats. Histologically, de-
position of hemosiderin in many tissues was observed significantly in higher dose groups, with Berlin blue
staining. These results suggest that the subchronic oral administration of ferric chloride cause extensive

deposits of significant amounts of iron-laden pigments in the organs of the rat.

Carcinogenicity testing

is in progress based on the results of these preliminary subchronic experiments.
(Received May 31, 1985)
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Fig. 1. Growth curves of male rats on ferric

chloride
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Fig. 2. Growth curves of female rats on ferric
chloride
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Fig. 3. Daily intake of drinking water containing
ferric chloride for male rats
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Fig. 4. Daily intake of drinking water containing
ferric chloride for female rats
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Table 1. Intake of Drinking water containing Ferric chloride
Drinking water Ferric chloride
Total Daily average Total Daily average
Sex Group (ml/rat) (ml/rat/day) {g/rat) (g/rat/day?
2.0 % 986.1 10.2 19.72 0.20
1.0 % 1784.3 18.4 17.84 0.18
Male 0.5 % 2024.7 20.9 10.12 0.10
0.25 % 2272.5 23.4 5.68 0.06
0.12 % 2452.2 25.3 2.94 0.03
Control 2450.4 25.3 - -
2.0 % 820.6 8.5 16.41 0.17
1.0 % 1167.2 12.0 11.67 0.12
Female 0.5 % 1423.3 14.7 7.12 0.07
0.25 % 1615.7 16.7 4.04 0.04
0.12 % 1688.2 17.4 2.03 0.02
Control 1804.4 18.6 - -
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Table 2. Biochemical and hematological data for male rats
2% 1% 0.5% 0.25% 0.12% Control

GOT (Ku) 76.114.9 72.547.2 78.546.9*% 70.54£11.8 70.418.7 69.2£11.3
GPT (KU) 24.112.2 24.612.5 26.743.8 25.944.0 27.013.6 26.244.0
LDH (WU) 848+184** 5401289 936+148%* 5474231 6061411 367+271
ALP (KAU) 13.2£1.1%*  10.8+0.8 9.70.6 9.940.6 9.0£0.7* 10.041.0
TC (mg/dl) 33.1£2.5 34,1121 35.243.8 33.2£1.9 33.712.6 32.8£2.0
TGL (mg/d1) 107413 123422** 122+29* 106118 11527 97.3£13.5
TP (g/d1) 6.5£0.2%* 6.710.1 6.910.2 6.9£0.2 6.840.3 6.8+0.2
A/G 1.840.2 1.810.1 1.740.1 1.60.1 1.740.1 1.740.1
BUN (mg/d1) 25.142.3**  20.8:0.8** 19.840.9** 18.110.7 18.6£1.1* 17.620.7
CR (mg/d1) 0.42¢0.09  0.45:0.07* 0.43:0.07  0.42£0.04* 0.40:0.05  0.38%0.04
UA (mg/d) 2.410.2 2.240.2 3.041.2 2.540.5 2.310.1 2.410.5
Fe (ug/dl) 156 139+10 129422 10918 107411 10245
RBC (X10*/mm®) 676171%* 629£47%* 636126** 607£35%* 593+24+** 549133
WBC (X10*/mm®)  4639:843* 4366774 41334881 4215£463 44301676 38291683
MeansS.D. * Significant at 5% level

** Significant at 1% level

Table 3. Biochemical and hematological data for female rats
2% 1% 0.5% 0.25% 0.12% Control

GOT {KU) 71.146.6%*  78,6+29.4 77.3£16.2** 68,3110, 71.4£16.8 61.114.8
GPT (KU) 19.0+2.8 26.1£18.3 20.7£5.1 17.7£4.3 20.7£10.5 18.3t3.6
LDH (WU) 813£167** 513+224* 850£112** 492+200* 7864123** 3121179
ALP (KAU) 10.0£1.6** 7.2481.1 7.441.0% 6.5£0.5 6.21£0.7 6.410.9
TC (mg/dl) 40.645.6**  50.613.4** 51,744.2** 54,245.2 55.944.3 58.244.0
TGL (mg/d1) 114430%* 171454** 122423*%* 83+18* 8018 66113
TP (g/d1) 6.2+0,5%* 6.8:0.3 6.640.3* 6.610.2%* 6.710.2 6.910.3
A/G 1.8£0.2 1.6£0.1* 1.8£0.1 1.820.1 1.720.1 1.740.1
BUN (mg/d1) 26.8+1.9*%*  23,9+1.7** 19.2+1.7 18.3%1.6 17.8+0.8 18.5¢1.4
CR (mg/d1)} 0.51+0.08* 0.61£0.12** 0.55£0.10** 0.4210.06 0.4510.07 0.41£0.07
UA (mg/dl) 2.440.3 2.440,2%* 2.9+£0.9 2.510.3 2.810.3 2.740.3
RBC (X10*/mm?) 681435 654418 672428 656116 664110 673127
WBC (X10%/mm?) 4034+490* 36074680 392841047 4006+555* 37941981 33044637
MeantS.D. * Significant at 5% level

** Significant at 1% level
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** Significant at 1% level
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Table 4. Absolute body weight and organ weight for male rats
2% 1% 0.5% 0.25% 0.12% Control
Body weight 182.8+12.2%* 284,4+12.9%% 304.4414.9%* 322.419.5 325.7415.1 337.7432.9
Salivary 0.62+0.12 0.60+0,08* 0.5540.07 0.55¢0.04 0.5740.13 0.53:0.05
Thymus 0.1110.05**  0.17+0.03* 0.2140.04 0.20£0.04 0.2310.04 0.2210.04
Lung (R) 0.5540.04** . 0.77+0.08 0.74£0.07* 0.7840.06 0.7940.08 0.8240.10
(L) 0.2840.02**  0.40£0.05 0.3740.03* 0.40£0.02 0.40+0.06 0.41£0.03
Heart 0.6610.05**  0,92+0.05** 0.97+0.10 0.9910.06 1.02+0.06 1.02£0.05
Liver 4.4010.37**  6,90£0.39%%  7.6420.71* 7.85£0,32* 8.1740.50 8.34+0.53
Spleen 0.3510.04**  0,52+0.03 0.5410.03 0.5910.02 0.5810.04 0.5640.08
Adrenal (R) 0.023t0.007 0.017£0.006 0.020t0.004 0.020:0.004 0.021+0.006  0.020:0.003
(L) 0.02140.003  0.022+0.004 0.019£0.003 0.019+0.004 0.023+0.004 0.02110.002
Kidney (R) 0.72£0.06** 0.9240.06**  0.9440.09* 1.0140.04 0.99+0.05 1.01£0.06
(L) 0.701£0.05**  0.950,05* 0.95%0.07* 1.01£0.07 1.01+0.07 1.01+0.06
Testis (R) 1.27¢0.15%%  1,33¢0.27 1.46£0.10 1.45+0.08 1.4510.08 1.50£0.06
(L) 1.3240.06**  1.424¢0.07** 1.45:0.08* 1.60+0.24 1.53:0.04 1.53+0.08
Brain 1.8210,09**  2.00£0.09 1.92£0.12 1.95¢0.10 1.9640.13 1.99£0.10
Pituitary 0.006+0.001 0.009+0.003 0.008+0.003 0.008+0.002 0.007+0.001 0.007+0.002
MeantS.D. * Significant at 5% level
** Significant at 1% level
Table 5. Absolute body weight and organ weight for female rats
2% 1% 0.5% 0.25% 0.12% Control
Body weight 140.8412.0** 166.515.8* 176.614.4 175.415.1 174.1£13.8 177.8£13.7
Salivary 0.4740,08**  0.3410.04 0.3540.04 0.34£0.04 0.3510.04 0.32+0.04
Thymus 0.13:0.03**  0.15£0.02* 0.1810.04 0.1910.04 0.1610.06 0.1920.05
Lung (R) 0.4440.06**  0.5610.08 0.5610.04 0.5810.07 0.5640.06 0.5610.04
(L) 0.2440.03**  0.29:0.04 0.2720.02 0.2840.04 0.28:0.03 0.2940.03
Heart 0.53£0.05**  0,590.03 0.60£0.05 0.58%0.06 0.59:0.04 0.60£0.04
Liver 3.45£0.45**  4,0710.25 4.06£0.31 4,0510.29 4,1510.49 4,1710.24
Spleen 0.33£0.03** '0.380.05 0.39:0.03 0.39£0.03 0.3940.03 0.40£0.02
Adrenal (R) 0.021£0.003 0.02120.004 0.025:0.005 0.018£0.004 0.022¢0.004 0.022+0.005
(L) 0.021£0.004 0.022:0.005 0.023t0.004 0.022+0.004 0.023t0.004 0.021+0.003
Kidney (R) 0.5540.05 0.6040.04* 0.61£0.04**  0.58t0.05 0.5810.05 0.57£0.02
(L) 0.541£0.04**  0.6210.04**  0.600.04 0.5610.04 0.5810.05 0.5810.03
Ovary (R) 0.02410.007 0.03120.008 0.029+0.006 0.029+0.010 0.031+0.007 0.030£0.013
(L) 0.021:0.007* 0.029:¢0.009 0.032¢0.007 0.030+0.008 0.031#0.010 0.028£0.005
Brain 1.774¢0.08**  1.8610.05 1.8310.10 1.86£0.05 = 1.8740.06 1.86+0.05
Pituitary 0.008:0.002  0.015:0.003** 0.009+0.002 0.010+¢0.001 0.011+0.002 0.010£0.002
MeantS.D. * Significant at 5% level
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Table 6. Organ weight as a percent of body weight in male rats

2% 1% 0.5% 0.25% 0.12% Control
Salivary 0.3440.073  0.21120.025 0.180:0.019 0.16940.012 0.1744¢0.038 0.159£0.021
Thynius 0.05840.028 0.061#0.009 0.068+0.012 0.062:¢0.010 0.071+0.010 0.064:0.010
Lung (rR) 0.301£0.021  0.269£0.030 0.242+¢0.019 0.24120.015 0.24320.026 0.246+0.039
(L) 0.15140.011  0.141£0.019  0.121+0.009 0.12240.007  0.123:0.018 0.121:0.014
Heart 0.362+£0.019  0.321£0.010 0.318£0.021 0.307£¢0.020 0.312:¢0.017  0.304:0.027
Liver 2.409¢0.109 2.427£0.071 2.506+0.148 2.434#0.055 2.508%0.117  2.485+0.224
Spleen 0.193#0.016 0.183:0.005 0,179+¢0.006 0.184%0,007 0.176:0.010 0.16640.028
Adrenal (R) 0.012£0.004 0.005+0.001 0.006+0.001 0.006+0.001 0.006+¢0.062 0.006¢0.001
(L) 0.01740.002  0.007:0.001  0.00640.001  0.005¢0.001  0.007+0.001  0.006%0.000
Kidney (R) 0.39210.030  0.322¢0.013  0.307:0.025 0.31410.009 0.304£0.017  0.299:0.030
(L) 0.38540.024  0.333:0.016 0.31120.018 0.312:0.014  0.309:0.020  0.301£0.025
Testis (R) 0.69810.104  0.467:0.092 0.478:0.022 0.450#0.025 0.447+0.033 0.4450.034
(L) 0.724£0.055 0.501#0.031 0.476:0.016 0.496£0.074 0.469:0.021  0.456:0.040
Brain 0.998£0.078 0.705t0.056 0.631£0.031 0.605£0.031 0.602:£0.035 0.594£0.060
Pituitary 0.003:0.000 0.003t0.001 0.002$0.001  0.002¢0.000 0.002:0.000  0.002:0.000
MeantS.D.
Table 7. Organ weight as a percent of body weight in female rats
2% 1% 0.5% 0.25% 0.12% Control
Salivary 0.332£0.049  0.201£0.079 0.197£0.019 0.197¢0.020 0.202+0.029 0.181£0.026
Thymus 0.09410.020 0.092£0.010 0.103£0.025 0.107£0.021 0.0894+0.031  0.105£0.025
Lung (R) 0.3124¢0.033  0.33920.052 0.317:#0.021  0.329£0.039  0.322:0.019  0.319+0.033
(L) 0.169:0.019  0.174:0.025 0.155+0.008 0.157t0.017  0.159:0.015 0.162t0.020
Heart 0.380£0.051  0.356t0.019  0.340:0.030 0.332£0.029 0.341+0.019  0.335:0.018
Liver 2.443:0.160  2.447:0.126  2.299£0.137 2.305t0.130 2.376#0.112  2.352+0.132
Spleen 0.236+¢0.032  0.227+¢0.027 0.221#0.015 0.223£0.014 0.221:#0.013  0.224:0.016
Adrenal (R) 0.015£0.001 0.013:#0.002 0.01430.002 0.010:0.002 0.013:0.003 0.012+0.003
(L)  0.015:0.003 0.013t0.003 0.013:0.002 0.012:¢0.002 0.013:0.001  0.012t0.002
Kidney (R) 0.396+0.026 0.359:0.018 0.343:0.015 0.327#0.020 0.332:0.015 0.320£0.022
(L) 0.38120.018 0.374¢0.015 0.338:0.016 0.320£0.019  0.332£0.013  0.327£0.026
Ovary (R) 0.016:0.004 0.019£0.005 = 0.016£0.003 0.016+0.005 0.018:0.004 0.016£0.007
(L) 0.015:0.004 0.017¢0.005 0.018+0.004 0.017£0.004 0.017:0.005 ©0.016£0.002
Brain 1.260+¢0.099  1,116+0.040 1.034£0.053 1.0594¢0.030 1.080+0.098 1.054%0,085
Pituitary 0.005+0.001  0.009:£0.002 0.005t0,001 0.006+0.000 0.006+0.001 0.005+0.001
MeantS.D.
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Fig. 5. A: Large intestine from a male rat treated with 29, ferric chloride in drinking water;
Berlin blue reaction X 200.
B: Large intestine from a male control rat; Berlin blue reaction x200.
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Toxicity of Oriental Bezoar and Its Components

Yasuo Suzukt, Yoshitaka Aipa, Hamako YosuimMoro, Junko Momma, Koichi TAKADA,

Sachiko Suzuki, Kazuo KoBavasHi and Masuo ToBE

Acute and subacute toxicity studies of oriental bezoar and its components were carried out in ddY mice.

Groups of 10 male and 10 female mice were dosed orally with oriental bézoar, bilirubin, cholic acid, de-
soxycholic acid, dehydrocholic acid and the sodium salts of the three bile acids, and intraperitoneally with
oriental bezoar, bilirubin, sod. cholate and sod. desoxycholate. Sodium desoxycholate is ranked as the
most toxic substance among the bile acids and sodium salts by oral and intraperitoneal administration.
LDy, values for oriental bezoar were found to be over 15 gfkg (male and female) orally and 440 mg/kg (male)
and 660 mg/kg (female) intraperitoneally. LDg; values of bilirubin were over 15 g/kg (male and female)
orally and over 2 g/kg (male and female) intraperitoneally.

In the subacute study, groups of 10 male mice were administered 200, 600 and 1800 mg/kg/day of oriental
bezoar and 50 and 200 mg/kg/day of sod. desoxycholate daily for a month by gavage. Slight depressions in
body weight gain were observed in the groups given 1800 mg/kg/day of oriental bezoar and 50 and 200
mg/kg/day of sod. desoxycholate while two animals died in the group given 200 mg/kg/day of sod. desoxy-
cholate. Increases in the relative weight of the liver and decreases in serum glucose and triglyceride were
observed in the group given 1800 mg/kg/day of oriental bezoar. No change was noted in the group given
200 mg/kg/day of oriental bezoar. On the other hand, increases in the absolute and relative weights of
the liver, rises in serum ALP, GOT and GPT activities and decreases in serum glucose, phospholipids and
triglyceride were observed in the group given sod. desoxycholate. Very slight damage of the liver was
observed in the group given 200 mg/kg/day of sod. desoxycholate.

(Received May 31, 1985)
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ik —TRAE S oS THTEENERD b hiug Sc-
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Kruskal-Wellis $:19 ¢H 75D b hiue Scheffé
RTCoOSWILE*T- .

EREREMMh S Atr v a2 —LHBF Y Y
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ERSEORE TG, L LIRS T R
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FLRRBETHEEDL S BELAEHONHSRS
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HEEBOME, AR, $ETH, BTREORD, &
7k EOBE AR D bR D, B DOFET I 5%
4%HE LD 7THB ECEDLNS. FETHHOHIE
TREBERNGBEORE, ¥ - MNEAKEOREY D
d, PEOMENRLR, X5BREE O mYEE

R AMEDRVHLE G EHOTER Y L Bbh 58
RRHRAETRTCWBEAEAED LR S, BBEE IR
AR -E Nt A EE LR, 2580
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LB OB B LR D,
EVAEVTIRENRET 15gke o 5T, M
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LRBDL R, e REERTE S L 28 ETFEY
OEIER TG I o i R BR & TR B o IR AR
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REHEOYE, FAFFa -l r b Y ¥ AT,
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T 7.05g/kg LEEDSVERERT. T, Huik
SHEOBHMIT VTR F Vo A TR R
»ohhd. BHBEOSREEEE LTl LT H 3R
BioMHiARZS b h s s, 2 -ABTRTHE, S
Fea— R CIERETHivH -7 e Fe
= AL OB TRETTHMOMC S - A FEDS
ha. BEABRETIIa~-AS Y o A0 LDg i,
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mglkg “C, FAFFva -k b Y oA Oﬁ‘ﬁﬁtﬁ;ﬁi
Ve RBTAMRREECEREL, BETERCRE
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2. 1HAMEOESHEMHRR
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Il EES S s h, 600 mg/kg/day LATF CikfkT
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h R IEHIME 2ES B h 3.
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(Fig. ).
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RN E L BEbh2. BihoIETid 200 mg/
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Fig. 1. Curves for growth and food consumption

Table 2. Hematological findings in male mice administered oriental bezoar and sodium desoxycho
late for a month

Oriental bezoar(mg/kg/day) Sod.desoxycholate(mg/kg/day)
Group Control
200 600 1800 50 200
No. of animals 20 10 10 10 9 7

RBC (x10°) 10.69 + 0.62 10.45 % 0.37 10.27 % 0.52 10.25 + 0.49 10.12 &+ 0.62 10.70 + 0.58
Hgb (g/dl) 16.3 + 0.9 16.4 + 0.6 16.3 + 0.8 16.5 + 0.6 16.3 £ 0.7 16.9 ¢ 1.0
Het %) 48.0 ¢ 2.7 47.0 £ 1.6 46.1 £ 2.6 46.2 ¢t 1.8 45.8 + 2.0 47.6 £ 2.6
MCV (ym?®) 44,8 + 1.6 45.0 + 1.3 44.8 + 0.9 45.1 £ 1.5 45.3 ¢ 1.4 44,4 £ 1.0
MCH (pug) 15.3 + 0.8 15.8 + 0.7 15.9 + 0.4 16.1. + 0.6 16.1 £ 0.6 . 15.8 & 0.7
McHc (%) 34.1 £ 1.0 35.0 ¢ 0.7 35.4 £ 0.6%* 35.6 £ 0.8*%* 35.5 % 0.6%* 35.6 + 0.8*%*
PLT (x10%) 1240 + 343 1261 + 282 1429 + 349 1307 + 90 1366 + 201 1384 £ 399
WBC (x10%) 8.1 ¢+ 1.5 7.5 £ 1.5 7.0 £ 0.9 7.3 + 1.8 7.4 £ 2.3 7.6 £ 1.3
Differential (%)

Baso 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 ¢ 0.0
Eosino 5.9 £ 4.5 3.4 £ 2.1 4.4 ¢ 2.6 2.8 £ 2.4 4,7 £ 2.7 2.6+ 1.9
Neutro

Band 0.8 £ 0.9 1.0 1.1 1.1 £ 1.4 0.5 %+ 0.6 0.8 £ 1.0 0.9 ¢+ 0.7

Seg 17.0 £ 7.4 20.9 + 12.4 21.1 ¢ 9.4 17.7 £ 9.0 21.9 ¢ 5.9 26.0 £ 21.8
Lympho 75.0 + 8.3 73.3 + 14.2 72.3 + 11.6 78.3 + 10.5 71.2 + 7.6 70.7 ¢ 21.1
Mono 1.3 ¢ 1.3 1.5+ 1.1 1.1+ 0.7 0.8 £ 0.5 1.4 £ 1.0 1.8 1.6

Values represent mean * S.D.
Significantly different from control, * p<0.05 ** p<0.0l
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Table 3. Biochemical findings in male mice administered oriental bezoar and sodium desoxycholate

for a month
Oriental bezoar(mg/kg/day) Sod. desoxycholate(mg/kg/day)
Group Control

200 600 1800 50 200
No. of animals 20 10 10 10 9 7
T-PRO  {g/dl) 4,98 + 0.43 4.85 £ 0.32 4.87 + 0.39 4,92 £ 0.23 4.83 £ 0.31 4.82  0.13
ALB (g/d1) 3.61 t 0.22 3.44 * 0.17 3.49 £ 0.25 3.51 £ 0.17 3.43 = 0.22 3.54 £ 0.12
A/G 2,60 = 0.33 2,50 = 0.41 2.57 £ 0.32 2,52 + 0.38 2.47 * 0.23 2.79 £ 0.32
BUN (mg/dl) 33.9 % 5.5 28.3 £ 5.4 26.0 £ 4.4% 28.6 * 7.3 21.3 ¢ 3,2*% 25.1 £ 6.0
GLU (mg/dl1) 211 = 37 176 + 36 149 & 17*%* 153 & 24%** 142 + 28%* 144 £ 20%*
NEFA (mg/dl) 1.39 % 0.28 1.50 + 0.23 1.44 £ 0.20 1.38 £ 0.32 1.29 *+ 0.29 1.21 £ 0.41
PL (mg/d1) 231 £ 22 230 + 26 211 £ 37 209 *+ 20 212 £ 19 185 % 40*
TG (mg/d1) 158 % 34 172 + 33 127 £ 34 117 * 26** 112  14%* 79 £ 26%*
T-CHO (mg/dl) 94 = 17 99 £ 19 97 £ 35 106 + 12 103 * 23 96 * 34
ALP (mu/ml) 227 * 55 219 + 48 285 + 91 296 £ 79 252 + 84 468 + 197*
GOT (mu/ml) 256 * 120 405 + 228 326 £ 112 353 £ 95 312 £ 95 542 + 264*
GPT (mu/ml) 55 % 21 70 £ 42 87 % 32 95 % 22 138 + 159 373 % 385**

Values represent mean t S§,D.
Significantly different from control, * p<0.05 ** p<0.01

Table 4. Absolute and relative organ weights of male mice administered oriental bezoar and sodium
desoxycholate for a month

Oriental bezoar(mg/kg/day) Sod.desoxycholate (mg/kg/day)
Group Control
200 600 1800 50 200
No. of animals 20 10 10 10 9 7

(Absolute weight)

Body weight (g)  31.0 % 2.7 31.3 ¢ 1.8 32.6 + 2,4 30.1 ¢ 1.6 30,1 ¢ 1,6 29.3 £ 1.8
Brain (g) 0.46 £ 0,02 0,45+ 0,01 0.46 + 0.03 0.46 + 0.02 0.45 ¢ 0.01  0.47 £ 0.02
Heart (g) 0.15% 0.02 0,14 ¢+ 0.01 0.14 £ 0,01 0.14 + 0,01 0.14 & 0.01 0.14 + 0,02
Lung (g) 0.20 £ 0.02 0.21 % 0.0z 0,22 + 0.03 0.2l + 0.02 0.19 £ 0.02 0.23 £ 0.05
Liver (g 1.09 # 0,11 1.14 % 0,09 1.24 £ 0,11 1.23 # 0.11 1.18 % 0.12 1.33 & 0.18%*
Kidneys (g) 0.46 + 0.05 0.46 ¢ 0,06 0.51 % 0.07 0.47 + 0.05 0.48 + 0.07 0.44 t 0.06
Spleen (g) 0.08 & 0.0l 0.08 £ 0.0l 0.09 # 0,01 0.07 £ 0.0l 0.09 + 0.02 0.08 £ 0.02
Testes (g) 0.22 % 0.06 0.22 + 0,03 0.22 ¢ 0.02 0.21 # 0.04 0.20 + 0,01 0.21 % 0.02
(Relative weight)

Brain (g%) 1.51% 0.12 1.44 % 0.10 1.42 £ 0,13 1,52 + 0.12 1.51 £ 0.07 1.60 % 0.10
Heart (g%) 0.49 + 0.05 0.46 * 0.03 0.44 * 0.03 0.45 % 0.03 0.47 £ 0.05 0.48 £ 0.09
Lung (g%) 0.65 + 0.09 0.66 + 0.07 0.68 £ 0.09 0.70 + 0.05 0.65 % 0.05 0.78 % 0.16
Liver (g%) 3.53 % 0.16 3.63 + 0.22 3.82 £ 0.20 4.08 + 0.18** 3.90 # 0.29  4.57 % 0.76**
Kidneys (g%) 1.48 + 0.13 1.47 * 0.17 1.57 + 0.16 1.58 + 0.18 1.58 # 0.17 1.48 £ 0.13
Spleen (g%) 0.26 £ 0.02 0.25 + 0.04 0.26 + 0.04 0.24 + 0.03 0.29 + 0.08 0.27 £ 0.06
Testes (g%) 0.73 %+ 0.14 0.70 % 0.07 0.68 + 0.05 0.70 # 0.14 0.66 * 0.04 0.73 % 0.08

Values represent mean + S.D.
Significantly different from control, * p<0.05 ** p<0.01
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Table 5. Histopathological findings in male mice administered oriental bezoar and sodium

desoxycholate for a month

Oriental bezoar Sod. desoxycholate

Group Control (mg/kg/day) (mg /ke/day)
200 600 1800 50 200
No. of animals 20 10 10 10 9 7 (2)
Liver
Single cell necrosis, very slight 1 1
Kupffer's cell hypertrophy 1
Congestion (1)
Vacuolization, moderate 1
Kidney
Tubles, Epithelial cast 1 2 2
Stomach
Papillary hyperplasia 1

Figures in parentheses show the number of dead animals

Table 6. Concentration of lipids in the liver of male mice treated with oriental bezoar and sodium

desoxycholate for a month

Oriental bezoar(mg/kg/day)

Sod. desoxycholate(mg/kg/day)

Group Control
200 600 1800 50 200
No. of animals 10 5 5 5 5 5
(mg / g Liver )

NEFA 1.03 £ 0.09 1.18 + 0.08 1.12 + 0,15 1.02 ¢ 0.13 0.94 ¢ 0.15 0.82 £ 0.33
PL 6.39 * 0,49 6.73 ¢ 0.40 6.73 * 1.46 6.39 t 0.38 5.83 + 0.30 5.54 + 0.57
TG 4.87 £ 0.91 6.51 *+ 1.93 7.22 +1.33 4,846 £ 1.99 3.65 % 1.49 2.94 £ 0.52
T-CHO 2,45 £ 0,23 2.52 + 0.18 2.58 + 0,37 2,42 ¢ 0.42 2.32 + 0.18 2.24 & 0.04
F~CHO 2.12 £ 0.13 1.94 % 0.25 1.92 £ 0.38 1.95 + 0.19 1.96 £ 0.16 2.02 & 0.26

Values represent mean * S.D.

Bdohb. ThboBYOHRTIRBTEDIKE,
BoRiigsnZebhs.

i) MEEHFTR

D 600 35 L U 1800 mglkg/day, ¥ A 4 ¥
a—nAfEr b)Y AD 50 F XU 200 mg/kg/day T
MCHC o2 5T Bobh 52, wih bl
REMTHS. ok, TOMOBECIIELIIRSH
7c\s (Table 2), :

iv) MBI RE XOCRA

40 200 mg/kg/day TIZEEILITELD Sl
600 mg/kg/day ‘{2 BUN s X ¢ GLU o 54 2%,
1800 mg/kg/day Ti% GLU ¥ XU TG DA%
bhs.

FAEFTa—nEE S+ Y ¥ ATk 50 mglkg/day
= BUN: GLU 5 X0 TG o443, 200 mg/kg/day

Tk GLU % Xt TG ol & ALP- GOT # X uf
GPT @D AN R LR S (Table 3).

EERBFATCRERB IV F A+ F v a— LB b
) v A DFNECTEARTED LR

v) BEELR

#3 0 1800 mg/kg/day OFFRED ILERTHIIND R
Dohb.

FAFF vz —AfEF + Y v A0 200mglkg/day o
P ORER & A RCHMA RO R 52, £ofio
BERBCE RS bR (Table 4).
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EEBIVFAxFva—ARF M) U ADKAE
P LB bhinye.

vii) HEARFHTR

HREOHE, BB LUHOMARENAT A% Table
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S5 kAT, AHOFARFCRFBCELLLELh:
Mot FA*Fva—AfF Y v AT 50mg/
kgiday Tk 1 GIOFFRICER R 7 35 50 BT 8 € A%, 200
mg/kg/day Ci3 1 F| O REIC B E I MR EISE S X O
7y R—fROIAN LR, FRFEMmbH D\ ixsk
BEHEREFRFR IFIOFBCAOhS. TOMOBE
BIUHBCEZZED LRI,

vili) FFEH ORERS ~ORE

M FOIRER S D 7 1 % Table 6 i3, 4%
BIVOFAAFva—-Afr b)Y ADRAFEEETI,
WEh LIRS Lo,

LHoEMEHEIROWTIE, 4T 20g o dd R
<y AR 2glkg BEAES LT LBMBIE LAIE
TRELhWERIHFED b 5.

¥, A2 (LDs) 1I2oWTitiEn
DT v Fea— it~ v A ¢ 3100 mg/kg!®, 35
v T 4000 mg/kg'®, FebFra—-aAfEr Yy
it~ AT 2150 mg/kg!®, 5 A 4+ o3 —AfEF b
Y Ak~ v A THEGL 1550 mgikg, iz 1400 mg/
kgl®, HifEPIY S X Bl = — ATRIZ <Y AT 330
mglkg!®, Fe Fea—aAfF ) v AL~V AT
1480 mg/kg!®, 5, Fix 1100 mg/kg!®, 5 A * F
2 — gL = v A C 130 mglkg!®, FAFFa—n
[ b Yo alt=y ATHES 75 mglkg, #ix 80 mg/
kg!® AL TW5.

S EOEF DL EE O Tk [5g/kg OF
ECLEMOETARD LAY, otk ) T
W AR E R, —HERNE STk LDs AT
440 mg/kg, #T 660 mg/kg RL, FEOHLFEL
WENI BRI

Y A EVTIREREE T 15g/ks T, BEAR
Ltk 2g/kg TOTR LB O LT HFRD LT
ol Einh, BRENRSTRINDFEOHLE,
RS0 %EL SERD I A VvOEIZ LAY
L, BLAIOYHHE FhTvARHEBEOERA
FhELLTWBEELLRS.

HFE P BEOMBEAR SR b LE~D
B, SERERORREOTRE 2 RS 2 BB X
Do4EEI A TR L. DD SR,
BRI TIELT OMOCRIEERE LI E L DR D, —T
BG4 E & Bde b T B 5 4R AE 5 HE
FTROLATE Y, £HEBHEBOWT T BE
RO ITHEWHIREIRA.

BHBEOBEOWMIRF AL+ Va1, =2—

A, TeFra—-LBROIATHY, ThoDF b)Y
v AL RBROIEF Th-fc. 4D LDs i2BE40
IDg £ b P L —H LW HREL RO B,
oM X AR 5 . Ao AR
Bod5bLse Fra—-Afita—LBEYERELTHRL
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fo.
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glkg/day @ 7 AREIRECIR R E RV, 12
AR koS i Tinidl 2R TREY LML
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SEOEFOTEEYE TG Tix 600 mg/kg/day Tk
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FWXowALhaA, FREREORM, M7 1=
—ARIVC MY 7Y w54 FORSSHLGMEYE
oo MBrAa—ARIULY 7Y 254 FORL,
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ZEmG, IRANR~OBE L Y LRERBHA~OBEN
MWXsBEbhi. ¥ 4B IFALFY2—
ABF Y U AOFHHRLIFREROBRE LmAR
bhich, TOBLETLMTHIETS X 5%, 41k
EH 5 WIS ENAIT AR b hich - k.
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HEARBECERR XOE RS BMAEAS S
nihl, ZhooB iz +0RE, BER X UM
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S O RETTIRME ST 5 B ELE AR MEk M (557
PEENRT L BETHMLICTE o .

ek 4o 1800 mg/kg/day ¢ F A4 F v a— L@
o 50 mg/kg/day (JRFFAREOETLERL, FRHOB
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FAFE - ABF P Y Y AQOEAMREIR O
TRENREOREHEIR L, HEAREORES LD
52, BHERRBRINED LBBEZRRELEh ot F
AFdFva—ifgr Yy A0BEARORETIE, 4
MR bhig ez, oY vREORY, mE
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TR B A MARBEERR LAz &0, &
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FARGFVAa AT Y Y ARBET A EETRER
Thh0EELLRI.

X ik
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Acute Toxicity of Chemicals in Household Goods (IT)

Yasukazu Ikepa, Eiichi KaMATA, Yoshitaka Ampa, Katsusi Narro,

Yasuo Suzukt and Masuo ToBE

Acute oral and percutaneous LDjgg studied of 10 chemicals used in household goods (1 fire retardant, 2
fertilizers, 4 surfactants, 3 water repellents) were carried out in male and female ddY mice.
The oral LDgq values of 2-trifluoromethyl-4-(2,4,5-trichlorophenoxy)-5,7-dichlorobenzimidazole were 35.3

mg/kg in male and 37.0 mg/kg in female.
amined.

It was found to be the most toxic among the 10 chemicals ex-

The acute LDs, values of Stearyltrimethyl ammonium chloride were 663 mg/kg in male and 536 mg/kg
in female on oral administration and 1600 mg/kg in male and 1820 mg/kg in female on percutaneous ad-

ministration.

It indicated the highest toxicity among the 4 surfactants examined.
Methyl hydrogen siloxane was less toxic than other the 2 water repellents in this study.

It acute oral

and percutaneous LDgy values were over 100000 mg/kg and 10000 mg/kg in mice of both sexes.
(Received May 31, 1985)
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REBRTEA IR TW 3 EYHEORLNTFE O
i, EHMOBHARSFEKB I TV, §ENL,
BFZinTH L F%, BHRINTAI 246, MMEENN 41,
BAF SR oW TC~ v AR B0 SRR
B IORELNBHERREZIT -7

1. By :Sle:ddY = o A (MEHH) HE, #id 4
WEHTHAL, BB TSR RERBT
538k, BRESHRBRTIZ6HKY &~ 1FI0E -
LTHERALE. ARtz v_vy s 1 BihE
THE L. BWEORNE &G XHR 2242C, &
BE60+10%;, BRI AIK] PRl 6 RF 0 125 RIIRET & L.

2. TERYWHE : Huvicib¥ 4 B3, mono and bis
(2,3-dibromopropyl) ammonium phosphate (B %50
T#l, Nonnen B-74, {ifr 80%, RGOk, 1
it T%), polychloro-2-(chloromethylsulfonamido)-
diphenyl ether (5 H1inT %, Eulan U-33, #figr 33%,
@k, Bayer #t), 2-trifluoromethyl-4-(2, 4, 5-
trichlorophenoxy)-5, 7-dichlorobenzimidazole (g% H1 1
T#], Mitin LA, 5 %# (0 KEw, Ciba Geigy $),
stearyltrimethyl ammonium chloride (& 1 1% % #1,
27.5% B HL.W, TEF Ak, condensation product of
behenic acid with diethylenetriamine and epichloro-
hydrin (REFEF], 9.9% RBEIK, TEEER),
polyoxyethylene (30) nonylphenyl ether (REIEW:#,
vy 2 AR, Hfs, JELETikY), stearyldimethylcarbo-
xymethyl ammonium hydroxide (REEMR], 27.8%
HafLw, TETHKE), stearate chromic chloride (B
KEl, 26%4 v Fa—A7 A2 — LB, BH, —
FihBget), stearylamidomethyl pyridinium chloride
(gk#, vy 2 AR, B, #HEET0%, —Fnmkh,
methyl hydrogen siloxane (&%), KF-99, o358
Wk, EHYY a-vik) 008N THS.

713, condensation product of behenic acid with
diethylenetriamine and epichlorohydrin ¥ #if5eE 1R
ZXOBRRE LI ORER L.

FEBYH OB LA L& 4 Table 1~18 ®iRL
oo BHEBRHEE RS T Table 19 R-4E
THREBFEYELT, <o 2ARL&BHE T4 L
HEE AT 1 BHENROHE L. ik BiTas
WHEBSTERELEREGIEN L Y5 R 6 RHA ¥ T
BREIL7c. 7ods, £ SKIIABERER

FERFETRY I AR, A (2 AL Tem) &
ft LAt Al TR R CBR Y » v CHE
LMD 1x2em OigcEE 0.1ml10g

MORE% Table 20 RITERET I EBA L. 7
¥, FHRBRTHEEORD LRk - BRI
W RTRE e B R R Y A L. WBERT
REBRHHAORSRSAR LA AR AR E S
L. Hethi 55 OB o —IRR OB 7 H U IE
TR oRGRHREORENEDLNE IBED S
WL 2B A ¥ TTotc. FEEEM e bUORBIRKE TR
DEFIPILTXTHIRL, PRYEH L. HBRH
ez 3ETs U - 8% X b Litchfield-Wilcoxon #:1
BT LDg fER FIH L. Jos, LDso iz
AR LAl CmR LA

i R

A. BT
1,

Mono and bis (2, 3-dibromopropyl)ammonium
phosphate

a. FEooc i, ML REREER L VEEENRA
FEBOIMFIN R LR S, & H o 449 mg/kg Ll
LoFE, o 265 mg/kg Ll EDRE TXPAR, HTR
7, EROETARLIS. FEX TRNhETHOZ
hooMbas, T4 BE X TREREELRTNS,
TREZKTRORSH 7 A H ¥ THREDOMFE A
Bohs., BPoECIIMNER X VAT DHETIXS
HE¥Ck, #Tit3HAECRKRT T2 (Table 1),
B OFIR CI22485 B £ CoFECEY TILHIC
VHARIVERBNRELRS. * 4B U%RDTE
T iR oRE:, ik X O EmAR b
5. 7HEAERSYOLTRTIFEOEREMAS X
VA, MBOEANEDLRS.

FEL B X b ¥ H L - mono and bis (2, 3-dibro-
mopropyl) ammonium phosphate O 11 LDsp fifi & #
DISHIZIR T HE T 436(376~506) mglkg, T
13 243(223~265) mglkg ThH 5.

b. FRE M, MELLBAEEI VRARECHSR
Ao, FARARLH, BARNETREEEVRE,
BAARELED LIS, ok, ThboBEIZ6HA
EEUHB ¥ CiixEET 5. BpoEcit 36ME
IhiEEvHECIL6 BB, T4 BHRKT T3
(Table 2). FEC-EW D HIBRFT R T 24 BRIB LA
FE L2 ClIBF IO 82 A%, 24B5R9 B MO T
T TIXBARE T OMmEIGE, FROBES 5V
B, BEOBENALIS. MAREFDYOLIK
FRRGHE, HEE L HEToMCHFEoBRANELhS.

FECEMY I X ¥ L7~ mono and bis (2, 3-dibro-
mopropyl)ammonium phosphate D§%f; LDsg fifl & -+
D 95% R A T 4092(3556~4613) mglkg,
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Table 1. Mortality of mice orally administered with mono and bis (2,3-dibromopropyl) ammonium
phosphate
No, i
Sex (ggjiz) ':gESOf Hours of_animals doad Days .l‘rlgfalf
1 3 6 12 1 2 3 4 5 6 7 deaths
257 10 0 0 0 0 0 0 0 6 0 0 O 0
296 10 0 0 0 0 1 0 o 0 0 0 ©0 1
3N 10 0 0 1 0 1 0o 0 o o 0 O 2
Male 391 10 0 0 2 0 0 0 0 1 1 0 0 4
449 10 0 0 5 1 0 0 o0 0o 0 0 O 6
518 10 0 3 5 1 0 1 - - - - - 10
211 10 0 0 0 0 0 o o0 O0 o0 O 0
237 10 0 2 0 0 0 1 0 0 0 © 3
265 10 0 6 2 0 0 0 2 - - - - 10
Female 296 10 o 3 4 0 0 1 1 0 0 0 0 9
332 10 0 7 2 0 0 1 - - - - - 10
Table 2. Mortality of mice with a percutaneous application of mono and bis (2,3-dibromopropyl)
ammonium phosphate
Sex (Doses No. of Hours Ho. of onimls deas Days Lg?alf
mg/kg) rats deaths
3 6 1 2 3 4 5 6 7 8—14
2485 10 0 0 0 0 0 0 0 0 0 0 0 0
299 10 0 0 0 0 0 0 0 0 0 0 0 0
3586 10 0 0 0 0 0 3 0 0 0 0 0 3
Male 4300 10 0 0 3 1 2 0 0 0 0 0 0 6
5163 10 0 2 2 2 1 0 0 0 0 0 0 7
6205 10 0 1 6 0 1 0 0 1 0 0 0 9
7440 10 0 0 5 2 2 0 0 0 1 - - 10
2485 10 0 0 0 0 0 0 0 0 O 0 0 0
2991 10 0 0 0 1 0 0 0 0 o 0 0 1
3586 10 0 0 1 1 1 0 1 0 0 0 0. 4
Female 4300 10 0 0 4 1 3 0 1 0 0 0 0 9
5163 10 0 0 6 3 0 0 0 0 0 0 9 9
6205 10 0 1 6 2 0 0 1 - - - - 10
7440 10 0 7 3 - - - - - - - - 10

HETi 3794(3333~4330) mglkg TH%.

B. BhsfnTHl

1. Polychloro-2-(chloromethyl sulfonamido)-di-

phenyl ether

a. f&o: i, ML L{ERRTE(98~139mg/kg) T
S 1R E X0 ARESHOME], BEEIRES

Bohs, BEREHETE, chbofENSEERZ X
DELh, LR RTANROhE. FAER
(343~492 mg/kg) Ti% X HIZ KD THIZAFS.

A TRANEYO RS OMBEIHE, HEE D128
BIEX b 2 BB ECREETS. T8I
THOEFICHE, MEOBHEARL, By 1
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Table 3. Mortality of mice orally administered with polychloro-2-(chloromethylsulfonamido)-diphenyl

ether

. imals
Sex (ggiiz) ﬁgESOf HoursNo of animals dead s ééziég
1 3 6 12 1 2 3 4 5 6 7
95 10 0 0 0 0 0 0 0 1} 0 0 0 0
116 10 0 1 0 0 0 0 0 0 0 0 0 1
139 10 0 0 2 0 0 0 0 0 0 0 0 2
Maie 165 10 0 1 2 0 0 0 0 0 0 0 0 3
198 10 0 5 0 0 0 0 0 0 0 0 0 5
238 10 1 3 3 0 0 0 0 0 0 0 0 7
284 10 1 3 3 1 0 0 0 0 0 0 0 8
343 10 5 4 1 - - - - - - - - 10
95 10 0 0 0 0 0 0 0 0 0 0 0 0
116 10 0 0 1 0 0 0 0 0 0 0 0 0
139 10 0 1 3 0 0 0 0 0 0 0 0 4
165 10 0 1 3 0 0 0 0 0 0 0 0 4
Female 198 10 0 3 2 0 0 o} 0 0 0 0 0 5
238 10 1 2 3 0 0 0 0 0 0 0 0 6
284 10 1 3 3 0 0 0 0 0 0 0 0 7
343 10 3 2 1 0 0 0 2 0 0 0 ] 8
409 10 7 3 - - - - - - - - - 10

BEMIB X D8R IETIXBRFHIB T, T3 HE
¥ TRETT 5 (Table 3). FECHY 0L TIAGI
BEABOARLRS. 7 AMEFED OHKRTEF
B ER A R X h B MR ZE L R B I\,

FETEHH L b S L7 polychloro-2-(chloro-
methylsulfonamido) diphenyl ether d& 1 LDs fili &
FD5%EHIRF I HE T 201(165~246) mg/kg, #f
Tt 205(173~242) mg/kg TH 5.

b. £ : #2155 mg/keg P L oRETHAIRET D

M L CBRAREN O MAREHBE I VRO S.

HETIL 149 mg/kg LLEDOFF D | GLC BT OFLIEA R
bhn, B0, e bTBLEV-OREOE
¥ 6 SR E LI 24 H 2 T b h B (Table 4).

JET- M X b XL H L 7= Polychloro-2-(chloro-
methylsulfonamido) diphenyl ether ®#g gz LDsg fili &
% DISHIFHIRFILHETIL 309(244~389) mglkg, #E
T1%292(226~376) mglkg ThH %.

2. 2-trifluoromethyl-4-(2, 4, 5-trichlorophenoxy)-
5, 7-dichlorobenzimidazole

a. FEn o, HEELBEE 5 ~200 X b BIRER
CHRELDOMHIRALGR, SHIHEY, >
hOREAEHEAShD. BYOECREBMEORRE

THREH300 X DiAE b, BTIREME T, BT
X3 ABETRLAS (Table 5). FE% FRbihiEh
Oz NG OB S b 24H B ¥ TRBER YR
3. REBMORR T NEOMRLAKA I h 5.
7 BREAETFE OB TIREEE b oy,
FETEHE X b ¥iH L #- 2-trifluoromethyl-4-(2,
4, 5-trichlorophenoxy) -5, 7-dichlorobenzimidazole o
0 LDgo {fik 2 952 IR Ak, HETix 35.3
(30. 6~41. 2)mg/kg, HETIL 37.0(31. 4~43. 7)mg/kg
TH5.

C. REFEHHA

1. Stearyltrimethyl ammonium chloride

a. fEn o, MEIRBREHEHE L VARERKE
FHEBOWHNRRLR, SHLIIE, XA, HlsX
CKBRUEDOTHRIVZELRS. FEX TRFNIHDOZ
ROOBPUTHEL D2 ~5 A0 ¥ CIBERETRT.
OB TIZSHMB LD 4HAETIT, HT
6B XV 3HAETRADIS. ik
TEAERLCE, >T<EDREO T EIELE TS
(Table 6). ZECEH O B CLx RSB O SR H i,
+oEBERBRARbA . 7 HRIAFY O
TIRRFRELIIZED bR - .
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Table 4. Mortality of mice with a percutaneous application of polychloro-2-{chloromethylsulfonamido)-

diphenyl ether

Doses No. of No. of animals dead Total
Sex (mg/kg) rats Hours Days ggétﬁ:
1 3 6 1 2 3 4 5 6 7

66 10 0 0 0 0 0 0 0 0 0 0 0
99 10 0 0 0 0 0 0 0 0 0 0 0
149 10 0 0 0 0 0 0 0 0 0 0 0
215 10 0 0 0 2 0 0 0 0 0 0 2
330 10 0 0 0 5 0 0 0 0 0 0 5
495 10 0 0 0 9 0 0 0 0 0 0 9
743 10 0 0 0 10 - - - - - - 10
66 10 0 0 0 1} 0 0 0 0 0 0 0
99 10 0 0 0 0 0 0 0 0 0 0 0
149 10 0 0 0 0 0 0 0 0 0 0 0
215 10 0 0 0 2 0 0 0 0 0 0 2
330 10 0 0 0 6 0 0 0 0 0 0 6
495 10 0 0 0 9 0 0 0 0 0 0 9
743 10 0 0 0 10 - - - - - - 10

B & b I L Stearyltrimethyl ammo-
nium chloride O I LDs {H & %D 95 % {ZHR AL
HETIX 633(550~728)mglkg, HETIL 536(479~600)
mglkg Th 5.

b. £EBT :HE, MEE D CEAEIN ORLBEA K X
hEJZEFZEGH, 8l4mglkg U EDTETIE, 25
CHREHOME X AL h 5. BHKI~3HBZ
5L BHEEHIEROLL, EE2VWIEEY
5. T~9BBTA X DIREEL LKL,
BECBEARLhS. oo TH» THENR
LhB25~7HHECRERLZRT. B0tk
2HB X ’??ﬁ‘i DHETIX7HE, #CIX6 AR E T
#7335 (Table 7). BB ORI CTIRBATTLOLL
T O IRENZED bR S, 14BRAFEHOLBT
REBABENORTOEOBRRIZEDLRD. |

FETEME X v LW L 7o stearyltrimethyl ammo-
nium chloride & LDso fifi & % D95% R AIL,
HET ik 1600(1190~2140) mg/kg, HE T 1820(1300
~2540) mglkg TH 5.

2. Condensation product of behenic acid with di-
ethylenetriamine and epichlorohydrin

a. fEoocHE, ML LTHREHBI Y SMBEET
FRECHGESHOMBINAE b 55, 24R5HEH %
TIALER 2R T, RRBYOECHBEBERTRET

1AL @D LR T (Table 8), 7 BRVEHED O
THEIZAD BRI Lichi- TR LDs fHik
HE, MEE L2 3000mglkg LI ETHB.

b. #¥5 : 3000 mglkg % B AH LCHHE, ML b—
REREBCEIRED bR, E IO L
BRTHITRIFALEDbR (Table 9). 427
BHEFEHYORRCIE L IZE D bhis v, L
A>T LDso fHITHE, # & i 3000mg/kg LA ETH
5. ’

3. Polyoxyethylene (30) nonylphenyl ether

oo i, HEE 41 12500 mglkg LA b OB CEE &
IIFBEOFHRMERE bh b, hic 25000 mg/kg L
OB TRBEEEEC ST E D RRTHUMEMA £
TRRBEEYTT. ok, BYOETIIBER TR
T1HLREDHRT (Table 10), 7 HRHEFTHOH
BTHLERIZED S oy, Lizdi- T polyoxyeth-
ylene (30) nonylphenyl ether D% 1 LDgo fEHITHE, M
L L2 50000 mglkg LA EThH S,

4, Stearyldimethylcarboxymethyl ammonium hyd-
roxide

a. &0 :H, ML 1 3860 mglkg LI EDRFTH
S X ) ARIBOME, BEEVRE, BT AL
BADOHE R XUHERALIRS. FEX TRINED
WD h b OB 3860~4630 mg/kg FETIL5~6
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Table 5. Mortality of mice orally administered with 2-trifluoromethyl-4-(2,4,5-trichlorophenoxy)-

5,7-dichlorobenzimidazole

No. of animals dead Total
Sex (38;E;) §g£5°f Hours Days No. of
' 1 3 6 8 1 2 3 4 5 g 7 deaths
20.9 10 0 0 0 0 0 0 0 0 0 0 0 0
25.0 10 0 0 0 0 1 0 0 0 0 0 0 1
30.0 10 0 0 2 0 1 0 0 0 0 0 0 3
Matle 36.0 10 0 4 0 0 2 0 0 0 0 0 0 6
43.2 10 0 7 0 0 0 0 0 0 0 0 0 7
51.9 10 6 2 0 1 0 0 0 0 0 0 0 9
62.2 10 4 4 1 1 - - - - - - - 10
20.9 10 0 1] 0 0 0 Q 0 Q 0 0 0 0
25.0 10 0 0 0 0 1 0" 0 0 0 0 0 1
30.0 10 0 1 1 1 2 0 0 0 0 0 0 5
Female 36.0 10 1 2 1 1 0 0 0 0 0 0 0 5
43.2 10 1 3 2 1 0 0 0 0 0 4] 0 7
51.9 10 0 7 0 0 0 0 0 0 0 0 0 7
62.2 10 0 7 1 0 0 0 1 0 0 0 0 9
74.7 10 8 0 0 0 2 - - - - - - 10
Table 6. Mortality of mice orally administered with stearyltrimethyl ammonium chloride
Doses No. of No. of animals dead ) Total
; D No. of
Sex (mg/kg) rats Hours ays deatgs
1 3 6 12 1 2 3 4 5 6 7
363 10 0 0 0 0 0 0 0 0 0 0 0 0
417 10 0 0 0 0 1 0 0 0 0 0 0 0
Male 480 10 0 0 0 0 0 0 0 0 0 0 0 0
552 10 0 0 0 0 1 0 2 0 0 0 0 0
635 10 0 0 0 0 0 0 4 1 0 0 0 5
730 10 0 2 6 0 o] 2 - - - - - 10
363 10 0 0 0 0 0 0 0 0 Q 0 0 1]
Female 417 10 0 0 0 0 0 1 0 0 0 0 0 0
480 10 0 0 0 0 0 2 1 0 0 0 0
552 10 0 0 2 0 ) 0 3 - - - - 10

BB ¥ Cic, 5560 mg/kg LLEDORETIL4~6BE
FCeRBHYRT. BYOETIIBEVORED ¥ ¥
SERIE X visEh, HTIRIHE, TIX2HB
TRETT 2 (Table 11). FECEMOFBTIHAF)

#EoBEL, BROZSEOTHEMLAZ 4B AIhS.

7 BREEFRHYORR CTIREIBED bR\,
FECTEE X b B H L 7 stearyldimethylcarboxy-

methyl ammonium hydroxide O LD fH& % @
952 15 IR AT, HE T 4360(3490~5460) mg/kg,
HETIL 4590(4090~5140) mg/kg TH 5.

b. $EBC:HE, HEE LWCBRAHE24RMIE X VB
ERCIHARSh, 2HE XY EHEERED B W
EEL, 53 HATRKEENRLAS. 4 HEL
B bOFREERT 54, 4BOOBERTRT
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Table 7. Mortality of mice with a percutaneous application of stearyltrimethyl ammonium chloride

Doses  No. of No. of animals dead Total
Sex (mg/kg) rats Hours Days Eg;tgz
3 6 1 2 3 4 5 6 7 8—14
545 10 0 0 0 0 0 0 0 0 0 0 0 0
814 10 0 0 0 0 0 0 0 0 1 0 0 1
Male 1221 10 0 0 0 0 0 1 0 0 1 0 0 2
1834 10 0 0 0 0 0 0 3 0 1 1 0 5
2750 10 0 0 0 0 1 2 4 2 0 0 0 9
545 10 0 0 0 0 0 0 0 0 0 0 0 0
814 10 0 0 0 0 0 0 0 1 0 0 0 1
Female 1221 10 0 0 0 0 0 1 0 2 1 0 0 4
1834 10 0 0 0 0 1 2 1 0 1 0 0 5
2750 10 0 0 0 0 5 2 0 0 o0 0 0 7
Table 8. Mortality of mice orally administered with condensation product of behenic acid with
diethylenetriamine and epichlorohydrin
No. of animals dead Total
Doses No. of
Sex (mg/kg) rats Hours Days zzétﬁz
1 3 6 12 1 2 3 4 5 6 7
Male 15000 10 0 0 0 0 0 0 0 0 0 0 0
30000 10 0 0 0 0 0
Female 1.5000 10 0 0 0 0 6 0 o0 O0 0 0 O 0
30000 10 0 0 0 0 0 0 0 0 0 s} 0
Table 9. Mortality of mice with a percutaneous application of condensation product of behenic
acid with diethylenetriamine and epichlorohydrin
No. of animals dead Total
Sex Doses No. of Hours Days - No. of
(mg/kg) rats deaths
1 3 6 1 2 3 4 5 6 7
Male 3000 10 0 0 0 0 0 0 0 0 0 0 0
Female 3000 10 0 0 0 0 0 0 Y] 0 0 0 0

LB OBBILTELE T, K, HEbeiho Ths.

FECRBRMRME 1 fIL7ED b 3 (Table 12), 14 D. #kH)

BRE4GEHYOHBR TS, BRT OIS E 1. Stearate chromic chloride

LED LR, a. fE0 i, MEL LB SHEGREARERD
L 7o %% » T stearyldimethylcarboxymethyl ammo- TUEN KL R SR - A REE oM, B3,

nium hydroxide O£ LDso ik 2780 mg/kg Ak ENREDLh B, ZhbofFa: 1510 mgke LIF
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Table 10. Mortality of mice orally administered with polyoxyethylene (30) nonylphenyl ether

Sex (Doses No. of Hour‘sNo.Of aninals dead Days ;g?a;f
mg/kg) rats deaths
1 3 6 12 1 2 3 4 5 6 7

3130 10 0 c 0 0 6o 0 ¢ 0 0 0 0 0

6250 10 0 0 o0 0 c 0 0O ©0 o0 0 O 0

Male 12500 10 0 0 0 0 6 0 0 0 o0 0 O 0

25000 10 0 0 0 0 o 0o 0o 0 0 0 0 0

50000 10 0 0o o0 0 6 o o 0 o0 0 O 0

3130 10 0 0 0 0 o 0 0 ¢ 0 0 O 0

6250 10 0 0o 0 0 o 0 o0 o0 ©o0 0 O 0

Female 12500 10 0 0 0 0 0 0 o0 0 0 0 0 0

25000 10 0 0 0 0 o 0 o o0 o0 0 O 0

50000 10 0 0 o0 0 o o0 0 0 o0 0 O 0

Table 11. Mortality of mice orally administered with stearyldimethylcarboxymethyl ammonium
hydroxide

Sex (3Z;EZ) ﬁgfasﬁ TS No. of animals dead Dy 'bl;g'.ca(l)f
1 3 6 12 1 2 3 4 5 6 7 deaths

3220 10 0 0 0 0 o 0 o 0 o0 0 O 0

3860 10 0 0 0 0 0 0 0 0 0 0 0 0

4630 10 0 0 1 2 0 1 1 0 0 0 0 5

Male 5560 10 0 0 0 2 3 1 3 0 0 0 0 9

6670 10 0 4 1 2 2 0 1 - - - - 10

8010 10 0 1 0 3 6 - - - - - - 10

9610 10 0 2 3 3 2 - - - - - - 10

11570 10 0 6 3 1 - - - - - - - 10

3220 10 0 [ 0 0o 0 0 0 0 o0 © 0

3860 10 0 0 0 0 0 2 0 0 0 0 0 0

4630 10 0 0 0 0 4 o 0 o0 0 O 5

Female 0960 10 0 1 0 0 o 7 o 0 0 0 0 8

6670 10 0 2 2 0 6 - - - - - - 10

8010 10 0 4 0 1 5 - - - - - - 10

9610 10 0 4 3 3 - - - - - - - 10

11570 10 0 7 3 - - - - - - - - 10

OFTIES~I2BFTIRE R T 5. 1740 mg/kg LAk
DEETIX6 ~120 ¥ CRREAETS. ~F, #HBRYWHERK
AV TRrEAT LI —AR0BETRTNEDT,
SHREECILI0% A ¥ T r €A 7 N2 — AR BB BT

SORGEREAER (265mlke) KHbETHE L.

4V 7L T A = LORERETIIRE, HE Ll

SHEEX Y BROoRELARETOTTELNED LR
7 6BEHE B 2 CRIEE T S. B OFETIXRETIE
1285IB X v2A3 D 7HB ECRETL, TR
BBEXDIEED 4HE ¥ CRAT T 5 (Table 13). 7
CEHHOHGE TR B BERR, oG « 1%
BHEAR LIS, MEBEFEDYO S Tz 1320
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Table 12. M
ammonium hydroxide

Mortality of mice with a percutaneous application of stearyldimethylcarboxymethyl

s Doses  No. of No. of animals dead Total
ex (mg/kg) rats Hours Days No. of
1 3 6 1 2 3 4 5 6 7 g—14 deaths
Male 2780 10 0 0 0 0 0 0 0 0 0 0 0 0
Female 2780 10 0 0 0 0 0 0 0 0 0 0 0 0
Table 13. Mortality of mice orally administered with stearate chromic chloride
Doses  No. of No. of animals dead Total
Sex (mg/ka) rats Hours Days ggétg:
1 3 6 12 1 2 3 4 5 6 7 8—14
750 10 0 0 0 0 0 0 0 0 0 0 0 0 0
860 10 0 0 0 0 0 0 0 0 0 0 0 0 0
990 10 0 0 0 0 0 2 0 0 0 0 0 0 2
Male 1140 10 0 0 0 0 1 0 0 1 0 0 0 0 2
1320 10 0 0 0 0 0 6 2 0 0 0 0 0 8
1510 10 0 0 0 0 0 2 3 1 0 0 1 0 7
1740 10 1} 0 0 0 1 2 3 1 0 0 0 0 7
2000 10 0 0 0 2 1 6 0 1 - - - - 10
750 10 0 0 0 0 0 0 0 0 0 0 0 0 0
860 10 0 0 0 0 0 0 0 0 0 0 0 0 0
990 10 0 0 0 0 0 2 1 1 0 0 0 0 4
Female 1140 10 0 8} 0 0 0 1 1 1 0 0 0 0 3
1320 10 0 0 0 1 0 0 0 1 0 0 0 0 2
1510 10 0 0 0 0 0 3 2 0 1 0 0 0 6
1740 10 0 0 0 0 0 T2 1 1 0 0 0 5
2000 10 1 0 0 0 3 4 2 - - - - - 10

mg/kg L EORCTHEDOIRE, BHECHBRMEOMN
FrZobRD, T, §EHEOEERS XUKERD
EmMOETACREDLIS.

FET B S L D JiIB L stearate chromic chloride
oo LDs fEE %D 95% 15 MR F 12 Tk 1280
(1150~1420)mg/kg, #ETid 1580(1260~1980) mg/kg
ThAb.

b. FRE M, HEE LCBMAEE L Y ERYHEIY
WEBEEGLTCWSA, 5 AR TREb%ET 5.
Teds, HETIXORSHIE X b BN ORI BE A
Bdbhs. 7TABOBER A, HE LB
FETIT 1 FIL DS iy (Table 14). 7 AR

B OHRCRIEBENCBELEBE RO B T
FRELRZED LRI,

L7228 T stearate chromic chloride o LDsg
v, #EE Hic 2500 mglkg L ETH 5.

2. Stearylamidomethyl pyridinium chloride

a. &n : o 8l10mglkg HCRFEKELRIE
ERRLGh A, 3HHE ¥ CRERE TS, o
D 970mglkg UL o B, #io 1170 mg/kg bl EORE
TRBEEERE L HRET M, 2E, BEVAR
bhn. FEX RO hboEE, 3~
1005 H £ GBIl £ 5=, BoETiEo 1170
mg/kg D 1 A E S 5 H BIRIET Loy, Mt 3
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Table 14. Mortality of mice with a percutancous application of stearate chromic chloride

No. of animals dead Total

Sex Doses No. of Hours Days No. of
(mg/kg)  rats deaths

1 3 6 1 2 3 4 5 6 7
Male 2500 10 0 0 0 0 0 0 0 0 0 0 0
fFemale 2500 10 0 0 0 0 0 0 0 0 0 0 0
Table 15. Mortality of mice orally administered with stearylamidomethyl pyridinium chloride
Doses No. of No. of animals dead Total
: H Da No. of
Sex (mg/kqg) rats ours Y3 deaths
1 3 6 12 1 2 3 4 5 6 7

810 10 0 0 0 0 0 0 0 0 0 0 0 0

970 10 1 1 0 0 0 0 0 0 0 0 0 2

1170 10 0 0 "0 0 0 0 0 0 1 0 0 1

1400 10 2 0 0 0 0 0 0 0 0 0 0 2

Male 1680 10 4 0 0 0 0 0 0 0 0 0 0 4
2020 10 6 0 0 0 0 0 0 0 0 0 0 6

2420 10 8 ] 0 0 0 0 0 0 0 0 0 8

2910 10 10 - - - - - - - - - - 10

810 10 0 0 0 0 0 0 0 0 0 0 0 0

970 10 0 0 0 0 0 0 0 0 0 0 0 0

1170 10 0 0 0 0 0 0 0 0 0 0 0 0

Fematle 1400 10 2 0 0 0 0 0 0 0 0 0 0 2
1680 10 4 0 0 0 0 0 0 0 0 0 0 4

2020 10 6 0 0 0 0 0 0 0 o 0 0 6

2420 10 10 - - - - - - - - - - 10

BEEHI Y LREDRCET L, B D WInEE
DHEIZIFEL T 5 (Table 15). FECEHHOHRTILS
RHERFET LD | AR RELBnr A bh
Bt Lo, THEEERD ORI T
ko 1170 mglkg Y EDBEDIRE A £ Ol & HD
1680 3 L U¢ 2020mglkg D% 1 HIiZ B & MEEORE
MNELRZ.

FECEME L b ELH U f- stearylamidomethyl pyri-
dinium chloride D& 1 LDso ffid %D 95% SR A
VLHETI3 1820(1490~2200) me/kg, #fTix 1820(1600
~2070)mg/kg TH 5.

b. $Rgc HE, MEE L CBMEHEERET OIS
BRohs, hkBfftieguizBohicn. 8o

T 1 fb @D LRT (Table 16), 7 HH4EFEMY
DERTHHRELMTRED LRI,

L 7-5%» T stearylamidomethy! pyridinium chloride
DR LDgo fHiHE, #EE bz 4900mg/kg LI ETH
5.

3. Methyl hydrogen siloxane

a. &0 HE, ML 3 30000 mglkg BECIIEY
% 2B5R7H & b, 40000 mglkg L OB CIX30 A X
DELMALERYEOHESAR bR, FoBiEH
HLMBERRELYRET 24, Bo—RBcii
Rohicw. 7o, SEOmMBENIL2 HE ¥ TRIH
KT, BHOFETIZ1BILBEDLhigy(Table 17).
7 AMATFSHOSTR THLHCELETED . Lis
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Table 16. Mortality of mice with a percutaneous application of stearylamidomethyl pyridinium chloride

S Doses No. of No. of animals dead Total
ex (mg/kg)} rats Hours Days No. of
1 3 6 1 2 3 4 5 ¢ 7 |deaths
Male 3900 10 0 0 0 0 0 0 0 0 0 0 0
Female 4900 10 0 0 0 0 0 0 0 0 0 0 0
Table 17. Mortality of mice orally administered with methyl! hydrogen siloxane
No. of animals dead Total
Sex Doses No. of Hours Days No. of
(mg/kg) rats deaths
’ 1 3 6 12 1 2 3 4 5 6 7
30000 10 0 0 0 0 0 0 0 0 0 0 0 0
Male 40000 10 0 0 0 0 0 0 0 0 0 0 0 0
50000 10 0 0 0 0 0 0 0 0 0 0 0 0
100000 10 0 0 0 0 0 0 0 0 0 0 i} 0
30000 10 0 0 0 0 0 0 0 0 0 0 0 0
Female 40000 10 0 0 0 0 0 0 0 0 0 0 0 0
50000 10 1] 0 0 0 0 0 0 0 0 0 0 0
100000 10 0 0 0 0 0 0 1} 0 0 0 0 0
Table 18. Mortality of mice with a percutaneous application of methyl hydrogen siloxane
No. of animals dead Total
Sex DC’S?S No. of Hours Days No. of
(mg/%g) rats deaths
1 3 6 1 2 3 4 5 6 7
Male 10000 10 0 0 0 0 0 0 0 0 0 0 0
Female 10000 10 s} 0 0 0 0 0 0 0 0 0 0
%o T methyl hydrogen siloxane o £ 0 LDsg flHi .
EERIVT LD

B, HEE 31 100000 mg/kg LA ETH 5.

b. B : 10000 mg/kg DEAT X DHE, HZ B
—~RRBRACEIRRD LR, FLBHYORLTL
Abhirys (Table 18). 7 AMAEEBHOH K TL
HRELRREDE.

L 7z2'- T methyl hydrogen siloxane D# . LDgp
fHixBE, HEL bic 10000 mgkg LA ETH 5.

LSRR D LB TR A SRR OMT
IRCHEAShL L OT, BAA, BHA, HEpLE
HBHVIIREFR LOBKFICAVbhBLD0D05 L
DHBAKEHETSHD. ~ v ARAVLEKEEOR
F|ix, CORRITS RPEROBRBOIDDAT » 7
LTIk ok, REARCHVWHORTWALE
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WEDH BAREh T HH TV HELS
<, FHELA10EOLFHHEOREMIBIT 5 YR
EAERYE L.
SEHKLIIOEDIFEYEDS L, oL bHL
kAR L E, B mIefyvbhs 2-triflu-
oromethyl-4-(2, 4, 5-trichlorophenoxy)-5, 7-dichloro-
benzimidazole ¢, 1 LDso fHizKE 35.3 mglkg,
37.0mglkg TH - . RTHHRF|D polychloro-2-
(chloromethylsulfonamido)-diphenyl ether L Bk 4% %
@ mono and bis (2, 3—-dibromopropyl) ammonium
phosphate  Hgefhsi\ k%R, Jo3s, polych-
loro~2~(chloromethylsulfonamido) -diphenyl ether %
#& 1 LDsoffiiz st 201 mg/kg, f#f 205mgfkg, £ LDso
flviE 309 mg/kg, M 292mglkg TH Y, FOEFER
DIEPEELTE D, BRBRORNZ LARB T
fo. o b 3SHBEOHEEIRII VT h L JURHERD
MEINETH - 1o 4%, BHEFO mono and bis (2, 3-
dibromopropyl) ammonium phosphate {3 B ¥~ D
BRVHIN & A O L OBMoERSAED bk,
REEEFITCIL4R7 v € = v A ¥ D stearyl tri-
methyl ammonium chloride 235 4 N < &0
LDy, i3 H 633 mg/ke, Wt 536 mg/kg TH b, £ I
LDs, {Hi2.5 1600 mg/ke, it 1820 mg/kg ThH -7z, %
D47 vE = 2EIRER L ECH VLR TED,
FoAEYERRGAL T3 X5 kBbhs. Zoff

DOREEXFKID 5t condensation product of behenic
acid with diethylenetriamine and epichlorohydrin %
polyoxyethylene (30) nonylphenyl ether CiIvvh
LED, BERES LIBERSHARTHHORCIR
bhiehotc. REEEFIORDEE KT 2 hHE
BB AEROME & THD 5 W REKE R E ot
ORI LB L Th - 1o RERG CRBHEN
DR OITH, RESLHENR SR, JEA 4 Vi
#:#> cndensation product of behenic acid with die-
thylenetrioamine and epichlorohydrine “Ci3.{o] & %8
BREbHRheh ot

BiAK#| i1 stearate chromic chloride |34& 04 ¢
137 EA <, LDy fillvift 1280 mg/ke, #f 1580 mg/
kg Th b, HLE, s X OKE~OBENAD
hicht, BEHEcom iz §9 . Stearylamidome-
thyl pyridinium chloride {3 0O, £ K FFHEIRELIR
REAWHYHELBHRS. 73, methyl hydrogen
siloxane {3 SFOBAF D 5 LT bHEENTEL, £
n#5 ¢z 100000 mg/kg ¢, £ &% 5 Tk 10000
mg/kg THEHEVC-Th LB DOETILR o8- 1.

b R

1) J. T. Litchfield, F. Wilcoxon: J. Pharmacol. Exptl.
Therap., 96, 99 (1949)
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BRI B3 2 AR AV ST
——puromycin aminonucleoside 3s L {¢ bis—(2, 3—dibromopropyl)

phosphate ¥y5.12 X % [RPEEFRIEN: & A FELOIEEM—

P AR - REES - NELE - pARE - AR - TWEE R
BARET - NHEMESE - RENERE - mE¥— - K X

Studies on the Evaluation of Toxic Renal Injuries in Rats

by puromycin aminonucleoside and bis-(2,3-dibromopropyl} phosphate

correlation between urinary enzyme activities and histological changes induced

Masuo Tose, Yukio Nakajr, Kazuo Kosavasui, Akitada NAKaMURA,

Katusi NarTron, Minoru Sarton, Sachiko Suzukr, Osayuki UcHIDA,

Kazuo Yasunara, Kohichi Takapa and Sakae Onsa

This experiment was carried out to determine the effect of a single intraperitoneal injection of various
chemicals in rat and to study biochemically and histologically, the development and course of resultant

renal injuries for 14 days.

After the inj ection of Puromycin aminonucleoside 100 mg/kg, urinary protein increased and several en-
zymes except GPDAP and y-GTP were discharged in the urine after day 7.
After the injection of Bis-(2,3-dibromopropyl)phosphate 100 mgfkg, an increase in urinary protein and

the discharge of enzymes were observed temporarily at day 1.
ized in the kidneys were observed on and after day 3.

These changes corresponded well with histological findings.
of the glomerulus and the latter shows the injury of the renal tubuli.

A decrease of ALP, y-GTP and LAP local-

It seems that the former indicate the injury
While it is difficult to pinpoint the

injury site from the changes in serum components, it may be possible to conjecture the injury site by study-
ing the changes in the components of urine collected on a continuous baiss.

{Received May 31, 1985)

LEYBOL L2 FET 5 —2>OFEELT, M
W, BT -REERBRYTTbhE. ZOoRBRMD, 1k
FHBELES IhicBYo—REEOEL, SH O
LR E YOS - BEORBENTL e L 47
FoLEERIELRD M, ChOREBEOHEEMR
RN RN R L BEIRELEIRERE L 0N
T O\ T DR AN O B FEIL SR TV 7RL .
T T, FERV ORI Sk E, B B
MEAYBHE T I a— v =AYV T/
U F(RBAEEE)? B IO A-(2,3-vFrEeFRE
A)FAT 2 — b (RAEHEE)Y 2REDE L TH
U, v P OEBRNBEECOWTRARIERE L.

E I

1. =BEH
Crl :F344 {5 o b (Fa— R« V3=) R
L. 8HEAOEHHEHBAL, HiR 24£1C, BE 60

~70% % L OB 125MoMAEE T LEMELSEE L
o, ER 240g OB E RO 4SS, &y
—CRENEFNSETOREL, ERE T AR
kK (F Y = v AFR, MF) 5 X0tk gl
e,

2. EWLLUEEFE

EMIE 2 —~m =V T IR 2 VAV IF(EM,
Sigma) F LUK A-(2,3-Y T w2 REA)RAT =
— b (Bis-BP, EHAR) LMEAL, BERITRER
REWTELh R X EORAMEE Lic. EYITE
BAc1EES L, Bel, 3, 765 XU M4ARBICE
BL. .
IR ARAEKERS LA BE— AR AR K
4mlkg 25Ut

PM £+ 5.3:—PM 2ABERKERCE» L,
100 mg/4 ml/kg %35 L.

Tween 80 2 #45 L =X REE—12% Tween 80

Hamy:

B3R
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Table 1. Test and Reagent Kit
Test Manufacturer Test Manufacturer

(Abbreviation) (Code number) (Abbreviation) (Code number)

Total protein Wako(274-24301) Glutamic dehydrogenase BMY(124311)
(T-PRO) (GLDH)

Atbumin Wako(274-24301) Dipeptidyl-aminopeptidase IV Fuji rebio(FS 113)
(ALB) (GPDAP)

Atbumin-globulin ratio Glutamic-oxaloacetic transaminase SK1(89049)
(A/G) (GOT)

(Blood) Urea nitrogen Shinotest(418010) Glutamic-pyruvic transaminase SK1(89079)
(BUN) or (UA) (GPT)

Creatinine BMY(124192) 7 -Glutamyl transpeptidase BMY(158208)
(CRN) ( r-GTP)

Glucose BMY(166391) Isocitrate dehydrogenase(NADP+)  BMY(125989)
(GLV) CICDH)

Phggfgolipides Wako(275-54001) Legcine aminopéptidase Wako(279-64391)

LAP

Triglycerides BMY(470694) Lactate dehydrogenase Shinotest(403020)
(T-GLY) (LDH)

Total cholesterol BMY(290319) Calcium Wako(272-21801)
(T-CHO) (Ca)

Aldorase BMY(123838) Phosphorus, inorganic Wako(278-23101)
(ALD) Pi)

Alkaline phosphatase Wako(277-64191) Sodium Daiichi
(ALP) (Na)

a-Amylase Beckman(AU-3203) Potassium Daiichi
(AMY) (9]

Pseudochol inesterase BMY(124125)
(CHE)

Beckman : Beckman Instruments. BMY : Boeringer Mannheim Yamanouchi. Daiichi : Daiichi Pure Chemical Co.Lid.

Fuji Rebio :
Inc. Wako . Wako Pure Chemical Industries Ltd.

4mlfkg B HL- Ui,
& 4 7% ¢ Bis-BP % 1% Tween 80 {Z BRE L, 100 mg/4
mlkg %45 L.

3. REGIUAR

3.1 fE, BHEERIVCEKEORE

BfyotEizEH, BEESIVCEKTI Ak
e L.

3.2 BRAEILFRE

3.21 MRy SEERTCHEER X hERmLL
I ImoWwT Table | i§ i 2 mER D% LHEH
B> ¥k (GEMSAEC IV I, Electro Nucleonics) 35
IUBEFBIHER (170-50%), Hz) X vflEL
fo.

3.2.2 RS HOkICERBO—HHK, 5y
FERER Y - P IRAR, TERME 4C DITIRERREL,
URMR 2T 5. RRRELNEE, Eb il
B4 LA LT Table 1 2§83 5 T-PRO, UN,
CRN, GLU, Na, K & XU 12 OBERIEELRIEL
fe.

3.2.3 Stk —- O RS XOFEGEED
JE BFEE O BIUEE ) Thth 05g§
DERRERL, —80CTHRF L. #H, ThitkiL
FefsiErs v o & (KCL, 1.19%) L.5ml 2%,

Fuji rebio Pharmaceutical Co.,Lid. Shinotest : Shinotest Laboratory. Skl : SmithKline Instruments,

T 7R VEiF 5 AKE T4 ¥ — (Potter B, Weaton
) CHESERES S AL A LI FDRESER—~
% 10000 xg 203G HEL L, EHIZOWT, fF
B LR LT Table 1 @igFs T-PRO & I O¢
12HE DR RIEE R BIE L Te.

3.3 BHELDR BYuirnsg, HEERL, AR
MEEL T, R IUBOBEEYIE L.

3.4 WEBMERAHRE S LOHREY 102 5
A=Y v TEEL, B sey, Hematoxylin-Eosin
MYt LU PAS e i L CHIR L.

4. HIAE  KZPEBHIZOVTIE, Student’s t-test
Cr D ERER L OMOREEERAN. kb, FE
AK#L P<0.03 35 X0t P<0.01 &L 7.

ERRLOHEE

I. PM

1. fhE, HEES XOYEAE (Fig. D

PM #58, —RECRRTELBR LRIV,
BE e R MOIMBAEL, 7 B BUBLGEHLIS
Wi Ul BEREIRRR X b invtisiE—E
LTk bh, BRERZSPEDL, 9BERRKTH-
fo.

2. MER IVCERS OO E X O BERERE:
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CRIETHEE (Table 2, 3; Fig. 2)
METETHELICMEERE LW LSRR R,
El%, 7 HBw& BUN % X vt CRN, 140 Hiz T-PRO
KBIOK, 60K 7H IVI4A i PL, T-GLY,
T-CHO XU Pi 2L, ZoOB R THIET
ZREMLTBXVU14AHR T-PRO o #ns LU*
BUN oA TH - 7. Hic 7 HBidmigho ALB
OWAPDELL, FLBEORP LD VBAERE b
Rohan, RELE, ARENC LTS XUEI

2L EBIIFEAD BRI h 5 f.

RepfEH S IOPFHBR TR ALYV ERL. R
PEFIHTFEREOH Db h 78X 4HAR
ALD, ALP, AMY, CHE, GLDH, GOT, GPT,
ICDH % X ¢¢ LDH #3fnL 7. LA L GPDAP ¥
XU r-GTP i3k i -z, KLY i3, PM
D 75mglkg #HE LT » D6 BREUKEORDIZ
LDH, GOT, GPT, ALP #s X% LAP 2L,
7-GTP Z LAl ol MELTE D 2hic k<
—HKLTw5. —J, BREH#HLFARK < ALP,
GLDH, GOT, GPT, y-GTP, ICDH % Iyt LAP
B Lt © OBy, MMz ALP 0% LuEL
Di3h, KEAREMTEL, B, FREEL LG
FOREROBEYRIEL TS & Bbh AT izED
bhichoi.

EHSy t ORPEAFERDOh P EOEA, F
T4 BSOS\ ALD, ALP; CHE, GLDH,
GOT, GPT v LDH £0@F4FEH (TR :
WO~415) NTIKIVCMBBRREMLAEZE, 1o
R vEOMEBHELIFUABRBEDLRL Z &1,
PM OB ~DHEALENERECHET I L 2R
BtstBbhz. Lal, REBAOHBYLZL L
7HBUACBREOHMPELhD L AND, K
VA TREADORED - TeBEB L B BOINn G
ARGEEEOEAEITTEL TW5Z LRSS
5.

IHie, 7HAURED BHERO BT PM il
DEENRBREEEE EEL WS L ERLTED,
Z ORI EEENENLE L TREREORENED
bh, ThEERHTRRVEEbRS.

3. WRER (Tabled)

F3lsIU3HEBREAL, 4A BN 7.
Fix1 R IU3BRRED IR LEDEHENRD Y, 7
B Br#mLi.

4. JREENRE (Table 5)

4.1 HWEFR; ARNEETR, T h ol
32 FLERDIho k.

~o—0—0— Control (saline)

(g) ——o—o— PM
3004 ——c—o~ Control (1% Tween 80)
—a—e—s- Bis-BP
Body weight
2504
1
200
¥
(g) Food
301
0] o=
01
/9
(ml)
50 Water
40
30
20
104
0

1 23 456 7 8 9101112 13 14 (days)
Fig. 1. Time course changes of body weight, food and
water consumptions.

4.2 FREHBENTR BTl X '3HE OfF
MR D IFEAEZME, X HRAMEAE L CFMlEoy
ZIG RIS BD LR, B TEMRMEED
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Table 2. Changes in serum components of rats administered PM or Bis-BP intraperitoneally

Control(Saline) PM Control(1% Tween 80) Bis-BP
Tests Units Days (4mi/kg) (100mg/4ml /kg) (4mi/kg) (100mg/4m1 /kg)
T-PRO (g/d1) 1 6.51 % 0.07 6.43 * 0.25 6.49 = 0.10 6.33 % 0.18
3 .32 + 0.32 5.41 + 0.15 %% 6.53 £ 0.35 6.03 £ 0.12 %
7 6.80 * 0.31 9.08 + 3.23 6.52 * 0.17 6.25 * 0.21
14 6.66 = 0.16 15.21 * 6.53 % 6.99 £ 0.18 6.57 + 0.17 %%
ALB  (g/dl) 1 4.05 £ 0.05 4.22 + 0.10 ¥ 4.13 * 0.05 4.00 + 0.08 %
3 4,13 £ 0.15% 3.63 + 0.06 ¥#¥ 4.19 % 0.06 3.89 £ 0.11 %%
7 4.38 £ 0.15 2.38 + 0.23 %% 4.30 = 0.07 4.08 = 0.18 %
14 4.22 + 0.07 3.11 = 0.30 ¥ 4.33 + 0.13 4.23 + 0.12
A/G 1 1.64 £ 0.03 1.92 £ 0.10 %% 1.75 £ 0.06 1.72 + 0.08
3 1.89 = 0.14 2.05 %+ 0.09 1.80 %= 0.18 1.82 = 0.12
7 1.82 = 0.10 0.43 £ 0.21 ¥% 1.95 % 0.10 1.89 % 0.12 .
14 1.7 = 0.13 0.32 + 0.18 #%¥ 1.63 = 0.03 1.81 = 0.09 %%
BUN  (mgsdl) 1 21.1 £ 1.1 31.1 £ 1.8% 2.2 =24 18.3 £ 3.9 %%
3 20.5 + 2.2 30.8 £ 3.2% 20.8 = 2.0 71.3 * 16.6 %%
7 23.7 £ 1.7 131.4 = 20.4 #% 19.3 £ 0.9 23.9 £ 4.1
14 20.5 = 1.8 24.5 = 7.1 20.3 £ 2.5 23.6 £ 3.3
CRN  (mgsdl) 1 0.55 = 0.03 0.62 = 0.07 0.53 *= 0.05 2.11 £ 0.12 %%
3 0.60 = 0.04 0.65 £ 0.04 0.59 * 0.02 2.00 = 0.45 %%
T 0.60 £ 0.05 1.40 £ 0.17 %% 0.62 + 0.07 0.86 + 0.14 %%
14 0.5 % 0.01 0.77 * 0.22 0.60 = 0.05 0.73 = 0.03 $%
GLU  (mg/dl) 1 190 = 22 169 + 22 176 = 11 167 + 28
3 189 + 12 167 £ 8% 178 = 12 167 = 18
7 198 £ 17 145 = 9 #% 185 £+ 15 164 + 18
14 175 £ 19 115 £ 15 &% 179 = 5 178 £+ 9
PL (mg/dl) 1 185 *x 12 131 £ 6 %% 191 £ 10 155 £ 10 ¥
3 173 £ 12 182 + 6 177 £ 13 138 = 10 %%
7 18t = 7 466 + 66 3% 152 = 15 185 £ 5 %
14 192 + 11 425 + 22 % 180 % 10 178+ 8
T-GLY (mg/dl) 1 164 = 14 76 £ 16 %% 217 = 26 44 £ 5 ¥k
3 134 = 23 100 = 13 %% 161 + 56 80 + 18 %
7 243 * 61 2470 = 1026 *% 125 = 20 190 = 54
14 176 = 35 2204 = 978 %% 139 + 42 181 + 63
T-CHO (mg/d1) 1 "7 57 + 6 %% 0 x3 82 = 7 %
3 65 £ 5 %+ 6% 69 £ 4 58 + 5 &%
7 70 6 411 £ 47 %% 59 + 6 M+ 4%
14 66 + 5 345 £ 45 %% 68 * 6 B x5
ALD  (mU/m1) 1 22.1 £ 2.0 23.3 £ 4.5 27.5 £ 5.6 30.1 £ 11.2
3 25.2 + 9.7 21.8 £ 9.4 29.3 + 22.8 2.3 * 1.7
7 17.3 = 2.1 20.9 £ 5.0 16.8 =+ 1.6 17.8 £ 2.4
12 15.0 £ 1.8 28.1 = 15.6 16.0 = 3.0 16.8 = 3.9
ALP (mU/ml) 1 87 = 33 654 £ 19 %% 899 + 29 745 + 59 ¥%
3 691 £ 79 289 * 19 %% 722 £ 95 641 = 56
7 740 = 43 220 = 9 %% 574 + 41 559 * 113
14 626 + 41 170 £ 17 %% 626 *= 70 598 * 37
AMY  (mU/ml) 1 659 + 12 695 *+ 40 653 = 33 469 + 78 %%
3 659 + 46 1141 * 48 %% 678 £ 23 651 + 49
K 686 + 35 703 £ 56 713 + 126 695 + 38
14 663 + 30 850 *+ 97 % 725 £ 39 706 * 41
CHE  (mU/m1) 1 611 £ 16 317 £+ 86 %% 782 = 65 190 = 21 #%
3 550 £ 70 561 = 47 671 = 147 407 + 58 %
7 804 * 188 667 * 176 559 = 77 818 + 207 %
14 882 + 89 595 + 233 % 682 * 136 739 * 161

Values are the mean + S.D. of five animals.
%,4% © Significantly different from the control at p<0.05 and p<0.01,respectively.
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(Concluded) Changes in serum components of rats administered PM or Bis-BP intraperitoneally

Table 2.
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PM Control(1% Tween 80)

(100mg/4m1/kg)
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Significantly different from the control at p<0.05 and p<0.01,respectively.

Values are the mean * S.D. of five animals.
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Table 3. Changes in urine components of rats administered PM or Bis-BP intraperitoneally

Bis-BP
(100mg/4m1/kg)

Control(1% Tween 80)
(4mi/kg)

Control(Saline) P M
(4mi/kg) (100mg/4mi/kg)
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ND
: Significantly different from the control at p<0.05 and p<0.01,respectively.

Values are the mean x S.D. of five animals.
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Table 3. (Concluded) Changes in urine components of rats administered PM or Bis-BP intraperitoneally

Controt(Saline) PM Control(1% Tween 80) Bis-BP
Tests Units Days (4ml/kg) (100mg/4m1/kg) (4ml/kg) (100mg/4m1 /kg)
7 -GTP(mU/hr) 1 302 * 48 431 + 91 % 376 £ 54 2539 + 397 %
3 210 = 30 400 + 49 241 * 42 161 £ 33 %
T 242 £ 10 264 £ 17 315 * 86 58 = 13 %%
4 251 + 45 216 * 35 336 + 55 126 £ 22 %%
ICOH (mu/hr) 1 3.25 % 0.83 5.37 £ 1.95 9.04 + 1.41 501.54 + 48.79 %%
3 1.94 = 0.50 2.46 * 0.75 8.07 * 3.59 15.35 £ 4.27 %
7 3.10 = 0.70 10.67 £ 2.56 %% 3.93 + 1.39 4,7 + 1.83
14 2.77 = 0.48 6.56 = 1.33 %% 3.26 * 0.98 2.25 = 0.26
LAP  (mu/hr) 1 18.9 * 3.2 17.9 £ 3.7 24.6 £ 4.5 194.2 + 28.9 %%
3 13.1 £ 1.7 26.7 = 2.7 %% 17.2 *= 8.9 14.7 £ 2.7
7 11.8 1.4 22.1 + 0.9 % 17.1 £ 4.0 4.0 £ 0.5 %
14 12.1 £ 2.7 16.7 + 2.2 % 16.0 + 2.4 6.9 * 1.4 %%
LDH  (mU/hr) 1 7.54 £ 1.62 7.50 £ 2.20 10.45 £ 2.58 1715.00 = 220.41 $%
3 8.04 * 1.66 10.83 + 3.70 19.29 + 18.41 90.12 * 28.66 %%
7 5.04 = 0.87 109.54 + 18.50 %* 7.12 £ 2.33 21,20 £ T.12 &
14 8.54 = 2.12 76.45 + 13.91 %% 8.25 £ 2.91 6.50 * 2.45
Na (uEg/hr) 1 27.9 * 3.8 33.6 + 8.3 % 3.3 7.1 32.9 + 14.6
3 25.0 £ 2.5 8.7 + 18.3 28.8 + 8.8 15.8 £ 5.0 %
7 24.6 * 6.3 2.1 £ 0.8 &% 17.9 * 4.6 12.5 + 5.8
14 24.6 £ 6.7 37.9 + 7.9¢% 24.2 £ 12.1 27.1 £ 8.8
K (uEg/hr) 1 42,5 £ 7.1 50.4 % 7.1 57.5 * 13.8 72.9 * 10.4
3 43.3 £5.4 37.5 £ 1.7 50.4 = 10.0 65.4 * 6.3 %
7 35.8 £ 6.7 50.4 + 5.4 %% 44,2 = 7.1 50.4 £ 7.1
14 36.7 * 6.3 25.4 * 3.3 #% 32.9 =+ 8.8 44.2 £ 1.9

Values are the mean * S.D. of five animals.
%,%% . Significantly different from the control at p<0.05 and p<0.01,respectively.

O Urine

100} Kidney
F Serum
50F E3 Liver

ALD ALP AMY CHE GLDH GPDAP GOT GPT »GTP ICDH LAP LDH

Fig. 2. Comparison of enzyme activities in serum, urine, liver and kidney of rats administered
PM intraperitoneally

Each column represents the ratio to the control levels in serum (mU/ml), urine (mU/hr) and
liver or kidney homogenates (mU/mg protein in supernatants of 10000 x g), at day 1, 3, 7 and
14 from the left.
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O Urine M
100 Kidney i
r 1 Serum
sof B Liver

ALD ALP AMY CHE GLDH GPDAP GOT GPT »GTP ICDH LAP

LDH

Fig. 3. Comparison of enzyme activities in serum, urine, liver and kidney of rats administered

Bis-BP intraperitoneally

Each column represents the ratio to the control levels in serum (mU/ml), urine (mU/hr) and
liver or kidney homogenates (mU/mg protein in supernatants of 10000 xg), atday 1, 3, 7 and

14 from the left.

Table 4. Changes in body and organ weights of rats administered PM or Bis-BP intraperitoneally

Control(Saline) PM Control(1% Tween 80) Bis-BP
ftems Units Days (4ml/kg) (100mg/4ml /kg) (4ml/kg) (100mg/4m1/kg)
Body @ 1 240.8 = 9.9 229.2 £ 4.7% 243.8 £ 4.0 225.2 = 8.9 ¥
3 239.8 + 5.7 229.6 + 5.4 % 239.6 £ 6.2 232.6 £ 8.3
7 261.6 * 4.6 236.0 £ 4.3 ¥ 256.2 = 1.3 230.4 + 10.5 %
14 269.6 * 8.3 199.2 + 10.7 %% 272.8 * 10.2 262.6 £+ 3.8
Liver (g) 1 9.83 + 0.91 8.32 * 0.33 % 10.35 * 0.38 7.86 + 0.53 %%
3 9.41 x 0.47 8.51 * 0.48 % 9.31 * 0.96 8.59 * 0.86
7 10.22 * 0.31 9.73 £ 0.50 9.06 £ 0.84 8.89 * 0.67
14 9.83 = 0.36 13.18 £ 0.98 ¥ 9.93 = 1.00 10.03 = 0.62
Kidney (&) 1 1.63 £ 0.11 1.49 = 0.09 1.65 = 0.03 1.47 £ 0.04 %%
3 1.58 = 0.10 1.38 = 0.09 % 1.52 £ 0.11 1.79 £+ 0.09 %%
7 1.71 £ 0.16 1.95 + 0.08 % 1.66 = 0.08 1.92 = 0.25
14 1.67 £ 0.05 1.83 = 0.20 1.84 + 0.10 1.71 * 0.07 %

Values are the mean * S.D. of five animals.
§,%% ¢ Significantly different from the control at p<0.05 and p<0.01,respectively.
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Table 5. Histological findings of kidney and liver of rats administered PM or Bis-BP intraperitoneally

day 1 day 3 day 7 day 14
Cont. PM Cont. Bis- Cont. PM Cont. Bis- Cont. PM Cont. Bis- Cont. PM Cont. Bis-
I 1] BP 1 I BP I I BP I n BP
Kidney
(tubuli)
necrosis 5 5
dilatation 1 2 3 4 1 5 3 4 4 5 2 5 { 3 3 3
hyaline cast 4 5 5 3 5
epithelial cast 2 3 3 1 1 2 2
epithelium desquamation 1 ] 3 5 1
epithetium swelling 1 1 3 5 S [ 5
epithelium mitosis 5 4
regeneration 1 3 1 5 5 5 5
droplet degeneration 2 1
pyknosis 1
(Bowman’s capsule)
parietal layer swelling 5
Liver
necrosis 1
eosinophiiic degeneration 5 2
mitosis 1 5 5 [
fibrosis 1
focal cell infiltration 4 3 1 1 2

Each value represents the number of animals with histological changes.
Cont. I :Control(Saline 4ml/kg), PM(100mg/4mi/kg), Cont. I : Controt(1%Tween 80 4ml/kg), Bis-BP(100mg/4ml/kg)

Hinds XU GPDAP o Ed (3HEB) »d b, K

T GPT, 21 HE»HEHM L GOT IV
LDH o L\ 3, ALP, 7-GTP ¥ X ¢ LAP ©
BALiebh, FFHNBERCE L, BHEHRT ALP,
GPT, y-GTP % 10U LAP oA &R L1

MkEAT, R LR AR OFEL b i REE
B4, HUVRMAE EEAROFESSHRIZ - T
Wa. BREREOE ALP (§F : %=0.5: 100),
7-GTP (JF : ¥ =0.06 : 100) ¥ X U* LAP (ff : B =
6:100) DRPEHRETIBARMROBEHETR X
3L0THY, ERMAROEENBDLLRTLHMME
NERBATH » FHEOKREYIIIRMT ORI S
LTERRELTHH I ¥R TIoBbh5.

3. E%BEME (Table 4)

iz 1 B B+ 528,
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4. FRELFMEFE (Table 5)
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PM: 5 7HBUMC KE R Bl b o le. HHE
RRA L, &L THARRGRECE IS ELTRS
iz GPDAP & X o r-GTP % i\~ T ALD, ALP,
AMY, CHE, GLDH, GOT, GPT, ICDH s X ¢
LDH %% L < feftry bl L.

Bis-BP : ¢ 5.4, —@tk 0B Dd b, RPEE
ALD, ALP, GLDH, GPDAP, GOT, GPT, r-GTP,
ICDH, LAP 3} ot LDH 31 HHIZZE LS #imL
to. ¥ 7 BELUKEO®E XURD ALP, ¢-GTP ¥
L O° LAP o—Z U 1 RAITFF R DM BER e g
*RT L0 LEbhS.

X MR
) Fi#fh: #AiH; 99, 156 (1981)
2) R. Lannigan et al.: J. Path. Bact, 83, 357 (1962)
3) Elliott, W. C. et al.: Toxicol. Appl. Pharmacol; 62,
179 (1982)

4) KEFL: HERE 97, 49 (1979)

5) R. C. Cottrel et al.: Fd. Cosmet. Toxicol; 14, 593
(1976)
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Mutagenicity Tests on Organic Chemical Contaminants in City Water and Related Compounds

I. Bacterial Mutagenicity Tests

Takehiko Noumi, Rumiko Mivata, Kunie YosHikawa* and Motoi IsHIDATE, Jr.

The mutagenicities of organic chemical contaminants in city water and related compounds were ex-

amined by the Salmonella/microsome test (Ames test),
was mutagenic in S. typhimurium TA100 in the presence of 83 mix.

Out of 21 chemicals tested, 1,2-dichloroethane
The other 20 compounds including

the 3 isomers of trichlorobenzene, 1,1-dichloroethane, chlorobenzene, were not mutagenic in the present

test system.

(Received May 31, 1985)
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Table 1. Mutagenicity tests in Salmonella typhimurium (TA100, TA2637, TA98) (1982)

Compound Solvent Dose TA100 TA2637 TAS8 Judge
(mg/plate) -SOmix +SOmix  -SOmix +SOmix  -SOmix +SOmix
Benzaldehyde DMSO 0.05 117 104 21 29 18 30
0.1 87 104 21 29 6 25
0.2 112 115 25 39 16 39
0.5 86 92 17 24 8 28 -
1.0 80 86 20 20 8 27
2.0 LE LE LE LE LE LE
Acetophenone DMSO 0.05 97 101 36 17 17 25
0.1 105 88 28 25 11 35
0.2 105 138 27 43 9 k1
0.5 103 113 26 22 9 30 -
1.0 96 85 31 17 28 24
2.0 LE LE LE LE LE 11
5.0 LE LE LE LE LE LE
Benzy! cyanide DMSO 0.05 95 9] 27 25 16 32
0.1 113 101 25 23 8 30
0.2 113 116 24 23 27 44
0.5 125 127 2 20 30 29 -
1.0 96 103 23 30 28 23
2.0 LE LE LE LE LE LE
o-Dichlorobenzen DMSO 0.005 124 134 48 22 36 37
0.01 92 114 28 22 34 20
0.02 98 131 56 42 32 45
0.05 106 118 27 25 34 35 -
0.1 68 92 i1 18 9 23
0.2 LE LE 17 LE LE LE
0.5 LE LE LE LE LE LE
1,2,3-Trichloro- DMSO 0.03 91 133 14 25 28 53
benzenes 0.1 LE 122 LE 20 LE 41
0.3 LE 110 LE 16 LE 62 -
1.0 LE LE LE LE LE 35
3.0 LE LE LE LE LE LE
1,2,4-Trichloro- DMSO 0.03 104 146 9 9 24 44
benzene$ 0.1 LE 123 LE 28 LE 41
0.3 LE 95 LE i1 LE 29 -
1.0 LE 146 LE 16 LE 24
3.0 LE LE LE LE LE LE
1,3,5-Trichloro- DMSO 0.1 102 125 32 23 17 32
benzene 0.2 99 160 31 24 17 38
0.5 101 155 3 25 15 36
1.0 93 86 26 18 20 27 —
2.0 125 96 33 34 21 30
5.0 99 94 25 15 54 LE
10.0 LE LE LE LE LE LE
1,3,5-Trimethyl - DMSO 0.005 126 112 K4 32 54 28
benzene 0.01 90 100 43 23 26 33
0.02 113 109 66 36 43 42
0.05 134 121 16 33 20 26 -
0.1 92 102 7 9 4 30
0.2 70 LE LE LE LE LE
0.5 LE LE LE LE LE LE
Naphthalene DMSO 0.01 82 - 45 - 26 -
0.02 103 - 37 - 43 -
0.05 103 - 31 - 14 -
0.1 124 106 17 29 10 30
0.2 91 101 27 31 25 20
0.5 3 97 LE 13 5 9 -
1.0 LE 65 LE 20 LE 14
2.0 LE 80 LE 23 LE 17
5.0 LE T2 LE 18 LE 15
10.0 LE LE LE LE LE LE
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Table 1. (continued)
Compound Solvent Dose TALDQ TA2637 TA98 Judge
(mg/plate) -SYmix +S9mix -S9mix  +SOmix -S9mix  +S9mix

Biphenyl DMSO 0.01 107 133 39 26 39 28

0.02 98 110 36 45 36 48

0.05 111 79 31 37 7 42

0.1 131 107 27 20 11 13

0.2 108 76 22 28 10 26 -

0.5 112 98 10 36 5 32

1.0 102 65 6 46 3 22

2.0 LE 82 LE LE LE 21

5.0 LE LE LE LE LE LE
Dibenzofuran DMSO 0.01 93 102 39 30 48 28

0.02 122 120 56 28 45 31

0.05 92 109 20 9 7 10

0.1 N 74 1 5 6 i1 -

0.2 91 99 16 13 3 9

0.5 35 38 3 LE LE LE

1.0 LE LE LE LE LE LE
!-Menthol¥ DMSO 0.02 113 121 38 28 45 50

0.05 9% - 107 54 81 33 69

0.1 LE 112 24 42 a1 54 -

0.2 LE LE 0 7 0 24

0.5 LE LE LE LE LE LE
dl-Menthol DMSO 0.005 108 121 42 38 36 2

0.01 90 161 35 30 30 39

0.02 104 165 32 29 36 43

0.05 150 140 23 31 32 42 -

0.1 96 159 20 32 16 29

0.2 LE 82 7 10 9 28

0.5 LE LE LE LE LE LE
Contro} (DMSO) 100 ul 149 103 19 27 27 35
AF-2 Buffer 0.00002 1024 - - - 215 -
9-Aminoacridine OMSO 0.2 - - 1316 - - -
2-Aminoanthracene DMSO 0.05 - 3458 - 369 - 2871

% For these chemicals, dala in TA1537 instead of TA2637 were present.

LE:Lethal effect in background lawn.
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Table 2. Mutagenicity tests in Salmonella typhimurium (TA100, TA98, TA102, TA97) (1983)

Compound Solvent  Dose TA100 TA98 TA102 TA97 Judge
(mg/plate)-SOmix +SOmix -SSmix +SOmix -SOmix +S9mix -SOmix +SOmix

Chlorobenzene DMSO 0 111 124 21 22 263 269 208 236
0.02 129 117 11 19 239 213 217 286
0.05 ti6 110 20 24 210 308 180 246
0.1 109 121 13 21 28 269 144 246 -
0.2 180 191 5 13 1 184 70 110
0.5 73 90 LE 10 113 247 89 169
1.0 LE LE LE LE LE LE LE LE
1,1-Dichloro- DMSO 0 154 143 22 31 310 362 217 242
ethane ‘1.0 108 114 26 23 258 360 150 188
2.0 153 145 18 23 312 343 128 253 -
5.0 124 114 19 21 289 393 182 232
10.0 138 106 14 24 230 330 138 174
20.0 190 134 20 16 248 284 258 272
50.0 LE LE LE LE LE 250 LE LE
1,2-Dichlore- DMSO 0 154 143 22 31 310 362 217 232
ethane 0.5 in 170 24 37 260 376 164 214
1.0 138 220 16 29 219 361 178 235
2.0 172 212 14 12 320 362 175 284 +
5.0 153 229 15 19 267 341 140 199
10.0 118 96 LE 4 146 176 LE 134
20.0 LE LE LE LE LE 266 LE 238
cis-1,2-Dichloro-  DMSO 0 154 143 22 31 310 362 21T 282
ethylene 1.0 139 138 21 21 259 341 146 215
2.0 147 149 20 20 289 341 188 215
5.0 176 130 18 20 262 316 159 216 -
10.0 106 102 20 14 252 260 218 298
20.0 150 114 LE 22 132 344 LE 168
50.0 LE LE LE LE LE LE LE LE
Geosmin DMSO 0 1 139 19 17 280 364 185 247
0.002 164 158 20 13 21 324 214 208
0.005 164 167 23 12 249 307 193 214
0.01 141 180 13 18 242 301 180 179 -
0.02 171 154 19 23 23 214 244 248
0.05 137 140 3 18 202 249 134 229
0.01 43 115 LE 12 98 258 30 157
2-Methylisoborneol DMSO 0 17 139 19 17 280 364 185 247
0.01 135 137 15 20 210 273 176 222
0.02 159 169 18 24 258 286 213 247
0.05 164 152 23 21 231 303 194 268 -
0.1 153 120 18 23 222 251 191 284
0.2 LE 82 LE 8 70 238 LE 118
0.5 LE LE LE LE LE LE LE LE
Dibutyiphthalate  DMSO 0 149 128 17 18 189 311 219 286
0.2 150 133 21 11 232 265 202 224
0.5 125 120 22 10 256 240 207 241
1.0 124 131 14 8 229 267 200 210 -
2.0 154 143 13 15 24 241 199 218
5.0 146 126 17 15 206 174 213 249
10.0 130 109 15 [ 233 93 190 210
Di(2-ethyihexyl)-  DMSO 0 17 139 19 17 280 364 185 247
phthalate 0.2 156 132 12 16 290 289 195 226
0.5 132 104 10 11 232 355 213 214
1.0 123 131 12 10 193 288 186 193 -
2.0 143 145 16 15 248 297 215 214
5.0 129 136 15 10 217 310 164 225
10.0 116 153 16 17 160 287 172 179
Positive Control
AF-2 DMSO 0.00002 993 - 17 - - - -
Mitomycin C D.W. 0.00002 - - - - 1514 - -
ICR—-191 DMSD 0.0001 - - - - - - 2444
Benzo(a)pyrene DMSO 0.02 - 1675 - 825 - 660 - 1009

LE, - : See the Foot-notes in Table 1.



64 wm e AR

BT 8 & %103 5 (1985)

ZhE CH2IEDILEHIDONTREL T o120,
1, 2-dichloroethane @ Z % TA100 i s v~ T S9 mix
FETTHEOBREELTRL, it T XTBRHETH-
to. Chboi oW TSR AT
HREEREBFRELZIRFL TR Y, TOHRELE
R TRELTH SO TRR SR,

X ik

1) ERFLEF: tFvav—7 -S4, T, 43

(1984)

2) EKEHB: K, 1, 86 (1983)

3) Ames, B. N. et al.: Mutation Res., 31, 347 (1975)

4) Galli, A. et al.: Boll.-Soc. Ital. Biol. Sper., 58, 860
(1982)

5) Shahin, M. and R. C. von Borstel: Mutation Res.,
48, 173 (1977) :

6) Abe, S. and M. Sasaki: J. Natl. Cancer Inst., 58,
1635 (1977)

7) Guengerich, F. P, et al.: Toxicol. Appl. Pharmacol.,
55, 303 (1980)

8) Ozawa, N. and F, P. Guengerich: Proc. Natl. Acad.
Sci. USA, 80, 5266 (1983)

KEATFERABRILED R X O OREYHOERIFEICEIT 2%
. "HFLEMRE TGS X B Jua b i Bk

M RME - A H - RRET - RE £
MpLED - B I

Mutagenicity Tests on Organic Chemical Contaminants in City Water and Related Compounds

II. Chromosome Aberration Tests in Cultured Mammalian Cells

Toshio Soruni, Makoto Havasui, Atsuko MaTtsuoka, Minoru SAwapa,

Midori HATANAKA and Motoi ISHIDATE, Jr.

The clastogenic potential of organic chemical contaminants in city water and related compounds was

examined using Chinese hamster cells (CHL) in culture.

Out of 25 chemicals tested without a metabolic

activation system, two chemicals, acrylonitrile and acrylamide, significantly induced chromosome aber-
rations. By the metabolic activation system, 27 chemicals were tested, and 5 of them, anthracene, pyrene,

acetophenone, biphenyl and 1,2-dichloroethane, were positive only in the presence of 89 mix,
cals, acrylonitrile and acrylamide, were also positive both with and without 89 mix.
aldehyde, was positive only in the absence of S9 mix.
the incidence of chromosome aberrations when used with and without §9 mix.

Two chemi-
One chemical, benz-
Other chemicals showed no significant increase in
In summary, out of 32

chemicals examined with or without the metabolic activation system, 8 chemicals were positive in the pre-

sence andfor absence of S9 mix.

(Received May 31, 1985)
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Chromosome aberration tests in cultured Chinese hamster cells (Direct method) (1981)

Table 1.

Judge

Frequency (¥) of aberrant cells#

Total

csh  cse

cte

ctb

Dose Treatment Polyploid

(mg/ml) time (h)

Solvent

Compound
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(continued)

Table 1.

Judge
cth cte csb cse Total

Frequency (%) of aherrant cellsk

ctg

69}

Dose Treatment Polyploid
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chromosome breaks, cseichromosome exchanges including dicentric and ring chromosomes.
NM:Almost no mitotic cells.

chromatid and isochromatid gaps, ctg:chromatid breaks, cteichromatid exchanges,

Almost no survival cells.
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TOX
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Table 2. Chromosome aberration tests in cultured Chinese hamster cells (Direct method) (1982)

Judge
Total

ant _cells¥
cse

csb

Frequency (%) of aberr:
cth cte
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Dose Treatment Polyploid
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(mg/m))  time (h)

Solvent

Compound
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%,7T0X: See the foot-notes in Table 1.
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cse total

of aberrant cellsk _ Judge
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Dose Treatment Polyploid

(mg/m1) time (h)

Table 3. Chromosome aberration tests in cultured Chinese hamster cells (Direct method) (1983)
Solvent

Compound
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Table 3.

(continued)

Compound Solvent Dose Treatment Polyploid Frequency (%) of aberrant cellsk Judge
(mg/mi) time (h) (% ctg cth ¢ csh  cse  total
Di(2-ethylhexyl)- DMSO 0 2 0.0 1.0 0.0 0.0 0.0 0.0 1.0
phthalate 0.0625 24 1.0 0.0 0.0 0.0 0.0 0.0 0.0 -
0.125 24 2.0 0.0 0.0 0.0 0.0 0.0 0.0 -
0.25 24 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
0 48 1.0 1.0 0.0 0.0 0.0 0.0 1.0
0.0625 48 2.0 0.0 0.0 0.0 0.0 0.0 0.0 -
0.125 48 0.0 1.0 0.0 0.0 0.0 0.0 1.0 -
0.25 18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -

$,TOX,NM: See the foot-notes in Table 1.
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RO REERDRIBEZOF BT L. ok,
benzyl cyanide 3s X ¥ naphthalene {3 +89 Bz
BERE TR L Lot EE o, flid 58k
TR A POEREFRIETD LRk k.

Table 6 11983 FEDOERELTT. 8k (28O
dichloroethane DR H:{k % & 1) © 5% 1,2-dichlo-
roethane D& +59 DIFIZH LW EAEREER
HERL, Lab, BEREKE L'C%T%"ﬁgﬁ;iéllﬂ L
7z, —S9 DOBERIRERE T O L %5 RE MR M
Licht, SERMofiEIc & & % » . 1, 2-dichloro-
ethane O RMEETH % 1, 1-dichloroethane |T¥uftfk
REZFRET, fMlafttd L2- AL H5Eho 1.
fisd 6 Btk FhiBREoBRERL L.
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Table 4. Chromosome aberration tests in cultured Chinese hamster cells (Metabolic activation

method) (1981)
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Table 4. (continued)
Compound Solvent S8  Dose Polyploid _ Frequency (%) of aberrant celist  Judge
(mg/m) () ctg ctb cte csb cse  total
Acrylamide Saline - 0 3.0 2.0 1.0 1.0 0.0 0.0 3.0
- 0.13 0.0 1.0 4.0 0.0 0.0 0.0 4.0 -
- 0.25 1.0 2.0 2.0 0.0 0.0 0.0 3.0 -
- 0.5 1.0 13.0 18.0 9.0 0.0 0.0 29.0 +
- 1.0 0.0 47.0 70.0 46.0 0.0 1.0 95.0 +
+ 0 0.0 3.0 0.0 0.0 0.0 0.0 3.0
+ 0.13 1.0 2.0 0.0 1.0 0.0 0.0 3.0 -
+ 0.25 4.0 3.0 ¢0 1.0 0.0 0.0 4.0 -
+ 0.5 0.0 8.0 10.0 8.0 0.0 0.0 20.0 +
+ 1.0 0.0 38.0 70.0 47.0 0.0 0.0 100.0 +
Anthracene DMSO - 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
- 0.015 0.0 0.0 0.0 1.0 0.0 0.0 1.0 -
- 0.02 1.0 0.0 0.0 0.0 0.0 0.0 0.0 -~
- 0.025 0.0 1.0 0.0 0.0 0.0 0.0 1.0 -
+ 0 1.0 0.0 0.0 0.0 0.0 0.0 0.0
+ 0.01 1.0 0.0 1.0 3.0 0.0 0.0 4.0 -
+ 0.015 1.0 1.0 2.0 8.0 0.0 0.0 9.0 +
+ 0.02 1.0 4.0 7.0 9.0 0.0 0.0 14.0 +
Pyrene DMSO - 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.005 2.0 2.0 2.0 1.0 0.0 0.0 4.0 -
- 0.01 1.0 2.0 0.0 0.0 0.0 0.0 2.0 -
- 0.015 1.0 1.0 0.0 1.0 0.0 0.0 2.0 -
- 0.02 1.0 1.0 0.0 0.0 0.0 0.0 1.0 -~
+ 0 1.0 0.0. 0.0 0.0 0.0 0.0 0.0
+ 0.005 1.0 1.0 2.0 1.0 0.0 0.0 3.0 -
+ 0.01 3.0 15.0 13.0 10.0 0.0 0.0 24.0 +
% See the foot-notes in Table 1.
i . Widie Sh TV 5P Linl, FRECOWTIRSRRE
% 7=

19814E 2 D 115ER{ D ¥ fk D 5 B acrylonitrile & acryl-
amide JEFEE CHUEOHR 1B LA, —FH, v
NLEFSHEIC L D Ames 3B T3 acrylonitrile (34X
BHEMALR AT - 12BF (+59) oGO ER T
ShTwan?. APRo B X s REkRER
BTh +S9 T Lo e, TOREFRUE
W3-S9 O LFBETH- 1. ThDOETRME
WTORRERFR LMILEYMIRTOROGRES
FETRTORBBMTETORRANRS D ENEL
bh. foks, WA X 5 MlitkR s
RE, SHRRRERRRTSVWTLARRORMEH
RERR EFARCBEEREIHEZIR TN S,
Anthracene » pyrene {3 +S9 o Bz DR D
FEREME SN, Anthracene OAEMIC L 2 TRIE
HRBR TR BB OMEIREShTW 5, It
PIIHBIE OSSR L A bR, MIT pyrene TIXHERY
IBEDHRAREI ATV BD. L, —BHKI
RBEHEACOFEC L L TERERIIR L0

HERETIHREL H 0P, SENECRHT A LE
Bhs.

1, 1-dichloroethylene {32552 D S D LM EEH:AL
B (5% 89) TikatkTh - 2o, S9 OREEY B
BLER I - THREGRENFRS h12¥ Bz
AT X 2 FRFHRBR THRBEH LB I - T
ORI FEIRTE 1P, I, WiABps:
TR TOMBERES BZRABRTL +59 DR
HEHEERT W BY. kL, =¥ AL B/R
BB RE - TE 1Y, BN TOEHE
FreowTtiE b+ ~echs.

19824 FE D itk D—->CH % biphenyl (3 # LM
I 2 RATRARE L UTHAB YIS HERC X 536
HEREAR (HEE) cheRitofEZrngohi
Frd ==X nnAx—-ERMAR (Don) X5
AR S XUk A s i (SCE) BT
BOFBENBEIRTE IO, i, YTV s
A & — (BHK21) L s s iERAR TLatED
HRTHo eV —77, FRRCORBEEIE X
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Table 5. Chromosome aberration tests in cultured Chinese hamster cells (Metabolic activation

method) (1982)
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Table 5. (continued)
Compound Solvent S 9 Dose Polyploid Frequency (%) of aberrant ceflst Judge
(mg/ml) (B ctg cib cte csb cse  total
Bipheny! DMSO - 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
- 0.015 0.0 1.0 0.0 0.0 0.0 0.0 1.0 -
- 0.02 1.0 0.0 0.0 0.0 0.0 0.0 0.0 -
+ 0 1.0 1.0 0.0 1.0 0.0 0.0 2.0
+ 0.01 4.0 2.0 0.0 3.0 0.0 0.0 5.0 +
+ 0.015 1.0 0.0 10.0 31.0 0.0 0.0 35.0 +
+ 0.02 1.0 4.0 35.0 28.0 0.0 0.0 51.0 +
Dibenzofuran DMSO - 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 0.025 0.0 0.0 1.0 0.0 0.0 0.0 1.0 -
- 0.05 0.0 1.0 0.0 0.0 0.0 0.0 1.0 -
- 0.1 0.0 2.0 0.0 0.0 0.0 0.0 2.0 -
+ 0 1.0 1.0 0.0 1.0 0.0 0.0 2.0
+ 0.025 0.0 1.0 0.0 0.0 0.0 0.0 1.0 -
+ 0.05 1.0 0.0 0.0 1.0 0.0 0.0 1.0 -
+ 0.1 0.0 0.0 0.0 1.0 0.0 0.0 1.0 -
1-Menthol DMSO - 0 0.0 1.0 0.0 0.0 0.0 0.0 1.0
- 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
- 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
+ 0 1.0 1.0 0.0 0.0 0.0 0.0 1.0
+ 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
+ 0.2 0.0 0.0 0.0 1.0 0.0 0.0 1.0 -
+ 0.3 0.0 0.0 0.0 1.0 0.0 0.0 1.0 -

% See the foot-notes in Table 1.

DHEEREAR T SImix 2WEMT 5 & BB
b REFRENZD S Tk b, biphenyl O
WMENOFCROUREERDIADVEETLTHEL0D
EELLRS.

1983E 1 D 8 MKIZ OV TSR X 5 fufatk
RERBOETIUL, YA 232 S5EY B\ 5 Ames 3R
BOERIF—TH-1. 2% b, 1,2-dichloroetha-
ne OAPRBHEEETHEOK R ERL, s
RTEHETH -

Cis-1, 2-dichloroethylene @ Saccharomyces cerevisiae
X A ERFEERR GRRAR, METRAERAR,
BEFEHERR) TiX S OfE, FFERETETrrb
b, BEoEERFBRESh TV 5P, Fik, dibu-
tylphthalate @ S. cerevisiae V= Yk 5 R KRR,
BrFemia X o RO AR RS L Ok O 538
BRABRVOMRE T, BESKRITIATHR.
ZhLORERATRERE—FHL T 5.

Di (2-ethyhexyl) phthalate {3 NTP (National Toxi-
cology Program) 72§ TR FEHE A HIE S AR A,
ERFEMRRTIE, <7 AL BEEBIEARD T
e fe oAb SO AL TY, invitro OFFRIF
BRI R b - T\ 519, Di(2-ethylhexyl)
phthalate D jnK 5 #24 C3 % monoethylhexylphtha-

late 13, MiEPOIBLBRLIEE Z/0H, FEER
EEREETRT L5 H5E21D 519, Di(2-cthylhexyl)
phthalate |3 SO mix CHKSMRI NN ID fodd, &
MROREHGREARTLER Kb b0 L H 2
bha.

ThHECHEHEED D VIMRMIEEEOWThag
TRRFE T, AES2EOLAWIT OV TRABEES
FHERRH LT 1A, 8HO LAY (acrylonitrile,
acrylamide, anthracene, acetophenone, pyrene, biphe-
nyl, 1, 2-dichloroethane, benzaldehyde) %% S9 mix 3t
FTH2VRIFRFET THE & fnofo. 19845FEELIRE
5| & E AMATHULFEYE & £ o lH k&I
WTREREXT->TE Y, ThoofERiconThill-
THRETAFETHS.

X i3

1) Ishidate, M., Jr. and S. Odashima: Mutat. Res.,
48, 337 (1977)

2) HEREE, RRET: RELREHR, 5 4
(1984)

3) RE 2 HLBHRHE, A 2 BRI
72: 6, 149 (1984)

4) IARC Monographs on the Evaluation of the Car-
cinogenic Risk of Chemicals to Humans, 19, 84
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Table 6. Chromosome aberration tests in cultured Chinese hamster cells (Metabolic activation

method) (1983)
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Table 6. (continued)
Compound Solvent S9 Dose Polyploid _ Fregquency (%) of aberrant cells¥ = Judge
(mg/m1) (¢9) ctg cib cle csb cse total
Di(2-ethylhexyl)-  Medium - 0 0.0 2.0 1.0 0.0 0.0 0.0 2.0
phthalate - 10.0 0.0 0.0 1.0 0.0 0.0 0.0 1.0 -
- 15.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 -
- 20.0 0.0 1.0 1.0 0.0 0.0 0.0 2.0 -
+ 0 2.0 ‘- 3.0 0.0 2.0 0.0 0.0 4.0
+ 10.0 0.0 2.0 0.0 0.0 0.0 0.0 2.0 -
+ 15.0 1.0 1.0 0.0 0.0 0.0 0.0 1.0 -
+ 20.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 -

£,NM: See the foot-notes in Table 1.

(1979)

5) Danford, N. ¢t al.: Progress in Mutation Research,
5, 69 (1985)

6) Bridges, B. A. et al.: Progress in Mutation Resear-
ch, 1, 49 (1981)

7) HmER, G & REERET - 241
(1981)

8) Sax, N. I.: Cancer Causing Chemicals, (1981)

9) Bartsch, H. et al.: Nature, 255, 641 (1975)

10) Abe, S. and M. Sasaki: J. Natl. Cancer Inst., 58,

11) Styles, J. A.: Br. J. Cancer, 37, 931 (1978)

12) Galli, A. et al.: Boll-Soc. Ital. Biol. Sper., 58, 860
(1982)

13) Shahin, M. and R. C. von Rorstel: Mutat. Res.,
48, 173 (1977)

‘14) NTP, Research Triangle Park, NC, OHHS Pu-

blication No (NIH) 81 (1981)

15) Singh, A. R. ef al.: Toxicol. Appl. Pharmacol., 29,
35 (1974)

16) Phillips, B. J. et al.: Mutat. Res., 102, 297 (1982)

1635 (1977) 17) Daniel, J. W, et al.: Toxicology, 2, 51 (1974)
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Postnatal Development of Oﬂ‘spring from Pregnant Rats treated with Trypan Blue

Makoto Ema, Takafumi Itami, Hironoshin Kawasakr and Seizaburo Kanon

The fetal toxicity of trypan blue (TB) was studied in two generations of Wistar rats. Pregnant rats (F)
were treated with TB at a dose of 50 or 10 mg/kg subcutaneously on day 7 of pregnancy. After spontaneous
delivery, the offspring (F;) were reared until 15 wecks of age. In the TB-treated groups, the number of
live newborns per dam and the live birth index were slightly reduced compared with that of the control
group. No adverse effect on the postnatal growth of the offspirng was observed in both of the TB-treated
groups. The offspring of the 50 mg/kg group showed a slower response than that of the control group in
righting reflex test at 7 days of age. In open-field test of the offspring at 21 days of age, the number of
squares entered in the TB-treated groups was significantly lower than that of the control group. After
10 weeks of age, the female offspring (F) of all the groups were mated with the males (F,) of the same group.
Good reproductive performance was shown in all the groups. The pregnant rats (F;) were killed on day
20 of pregnancy, and the fetuses (Fz) were examined. Some of the pregnant rats (F;) were allowed to
litter spontaneously, and the offspring (F2) were reared until 10 weeks of age. No harmful effect on the
pre- and postnatal development of the offspring was observed in any group.

(Received May 31, 1985)
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TREEN D D 1P, B DE Y ROV TFDOERITH
BREIRIETAZ EDHLRT VB4,

Trypan blue (TB) OEAMHEIOUTIT 19485 T
Gillman 571 L o TRIICHE XN TR E L OF
RAFLATVS. RALRHS?R VT, TBO 3
v FESTARRFEEYREL, RfFTHT o BEN
MBI OWTHLMA LT & 7. TB olFHiH%
BETHCRBEOHEN BRI T TIRT4TH
b, FOEERECRIETHHECOWTHHEFRTS
DENHD. LinL, TB sy e BEFNREAY
PEELTALRTWAR b bT, HiEdRE
Sxhic TBiZ X 2FOEBEOTHRETOWTOR
HixLEhTwigw. £2°C, 4§, EEPc TB %
WEINES o FOELBFOEBRRFERANLED
A, BB 20RPEORIOTRETS.

ERF B LU T

1. {EREM

Wistar 5, F&{ER L.

B ER 241 1C, BE 55+5% WM S hicE)
TR MERAR (B4 88 T3 54 MR-
A by 7)), EEMEG i SRAERER (BARE
T¥: 348 MR-22 v x—F) & HEMAKRRIICX
Y AGEAK R B EICER S THEF L.

12~16BHMOMIT T » P EHET » P EFEIREDD
B O E TR SRR, BRE IUCBEACHETER
B DFZRRILESRLL, TOREIEREOBLE
%, LEgBMENr — B LTET L.

2. BEXEPLEIUVREFE

Trypan blue (TB : Chroma-Gesellschaft, Schmid
GmbH & Co., Stuttgart, West Germany, Lot IF577)

WS AR AR RIS A U e,
Subcutaneous injection of trypan blue
Reflex test

Fo Weaning

'+ ——————
0 7 20
Days of pregnancy
Open-field test
Delivery ((

1% 7 Hic TB50 %70t 10mglkg #E THE L
fo. BEEE 0mlkg L7cn X O WBEYFAEL,
45 0 B DBEIR L - TEDEY 105 5 125
309 ¥ COMHRS L. WRBECIEHAAERE
WERFERCES L.

3. #HiEAX

Fig. ] @R LU EERHFERC LN T, BF X UF
Fy FOBBEERT I

3.1. B35y bofE

SEO EGCARYIEL, —RRECHEY
fTote. #4218 (BEALR) WEHENRAC L - T
59 b ERL, ARBEORFOREYAN, HHE
Paidg i,

3.2. 7 rOER

ERS » PR HRS R IR THAEFLBL. SHR
REZA®OHLL, SBRFEE ZOEELFL.
HFEOWTRE EAESHORELYREL, hEY
BELIE, 1RMEYCIHER4RELD X 5T
AP L. (AR RAICHR S 40k,
15y VEEXOEEHE IR, A% T7H, HAR X
V21 BICfFD4ATE L —PREERFREL, £F0fEY
MEL, LBABCES » PODEL ST, BAR
FiHEERC AR ISEE CHAEL, 1 BECHELZR
EL, —RRBOBEAT- .

3.3 F(F)) OFE - BEOKRE

1) 377 b K4F (Righting reflex)10

£HTRCT-%. Bk bstRiTcE S, ik
ETFRLULEEDOREBICHES ¥ COMREIEL .

1z o\WT 3EDKREXT- 1.

2) KEkABR (Swimming)lD

EHBTHERT k. B E KE 10cm EFhnb
20+1C DAMCET X, HRBs IUCATOMEI

Reproduction test

F,:

Observation of offspring

Examination of fetuses (Fz)
[; Weaning

0 345 10
Weeks after birth

Fig. 1.

14150 20

Days of Delivery
pregnancy

Observation of
F, offspring
2 -
0 3 10
Weeks after birth

Experimental schedule of studies on fetal toxicity of trypan blue



TES: 5y MFOEBRFIRITT Trypan blue o iz o\ T 77

Table 1. Observations of dams (Fp) and their offspring (F;)
Dose (mg/kg, s.c.) 50 10 0 (Control)
Dam
No. of litters 10 11 11
Length of gestation (day, meantS.D.) 21.740.5 21.540.7 21.440.5
No. of implants 116 117 125
Offspring
No. of 1live newborns 95 105 116
No. of live newborns per dam (meani-S.D.) 9.5+3.4 9.5+2.1 10.5+2.4
No. of dead newborns 3 4 0
No. of newborns with external anomaly 2¢ 0 0
Live birth index (7.)a 80.2 89.7 92.3
Weaning rate (%)° 96.3 95.5 97.7

a: (No.
b: (No.
c¢: Spina bifida, club foot and kinky tail.

Lo THARREELL. Thbb, 8413, 0 I
AKET, 1:RBEFHAKEAT, 2 : BFPH9KE, 3 :
HBERKA»LTLERIETHS, Ll

3) HFERWIZKIL (Auditory startle)10
HABARRBRENE L Wi s 1E s
73T RORIE O R R,

4) AR

AH%M4ACHROMROFELYFH~ .

BlED 1)~4) ORFFLRiORAMREOFIROWT
ot

5) Open-field ik 2 fF8HO K

AH21H, 28A3F X US5H CHHFIRDOWT T fe.
0x50cm DKEAKEY = — A XBEORIT L - T
16 EL, 35X 20cm o KB OB CH TR
open-field Eo—#izs » ¥R E, F0#% 3D
BRI, UTRARTHRBRZOWTHERE. 1
BYOXENDNORE~BET 5 ¥ TOR, 2 :
BHRER, 3 :#FCIsbEAIEE, 4 B
BORMEY, 5 KROHE, 6 : toMo—is
TIRE.

LA EDfTE) » R DKL IS 5 1585 % ToORT
Tote.

3.4. F, QO&FHEAR ;

10AKCE L FI 2BV TEHRRYT -, |

of live newborns /No. of implants) x 100.

of live offspring at weaning/No. of live

newborns after adjustment on day 0) x 100.

BEiebit WX ORR—RMolE L2 11 T2H
BIRE &R, ZOREBXROBELH~ . 2:80
LARARZRDORD LN o 1oz, R—EFoERR
BHEOJOREL &5 2 BRI 22,

3.5. HEIEXREFOHRE
BR4~5EDIERT » b (F1) %R L, fOIER
v MIRF (F2) T8~ 5 LDIER
0B IAMERAT X - TRL, FHEKE, BFOTFERN
FEEH, EFERFEOWTIRED, S8R IUAER
HORELZHER, 361, BEEEYIELL. &F
BEOHEENL 7 A 2 — L ICEE L, Dawson
EPR Y - TERERLFRE L TEBRREORR LT
ot BhOXEKORFIT2 VT it Bouin FIZEIE
L, Wilson 0FEP I - THREREOBRE ¥T-
fo.

3.6. B (F) &&UF7v b (F) OFE
HZHA~S5EOIERS » b (F1) BHHLELRIFS
v b (F2) oW TRTE - BE0BER S X U4
By fTbhlkholedl, FOMORRIVES » FO#F
BITRR OB & BT, 7 (F2) 2410 %

THE L.
4. #Ethe

AT L ORI E CTOFOZARFAHB IS
WX I R E UTRETRHE L. RROLE
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12 Student o t #i5E, Wilcoxon L Wilcox o JFEALFN
BE, ¥ i % iy Fisher OFiEfsr st HC L -
T{T - 7=

& FS

1. F F) OREICRETHE

§E45 7 Bic TBS0 ¥ fcid 10 mglkg K THE L
B35y b Fo) BIVHARSRRC X > TRLANKEFT
v+ (F) OFfR% Table ] RLE. £HORS v
b DIEETR O REER I L OHEIR BT AL
highoic. 50mglkg B2 3 4, 10 mg/kg FFic 4 £
DOFEEAFL B S h, HEBEEDO | B4k b OETHF
Bk Y U BRERND T Lich, SREEE
ORI EE RIS ) » T, ¥, 50mglkg BT\
T2 HONERHHFNRE I

HEROFOEBISHETOEOHR Y Fig. 2 12
Rl W TBHEOMREOFAIICII X REEE DRIC
HOEeRaEwbhichote. ¥i, H£#KI15HE T COF
EERIVTHOR L ROBL ETH- .

2. F (F) OFE - BeElCRETEE

BEFLETICAT - TR OFTH) - SR A DR % Table
2 AR Lfe. 3F b R4HE 50 mglkg BEDOMEF TR
P HARTHECER, BFTEh58@2346h0
7o, 10mglkg BEITds W Tid M HE DT & D IRKHRAF &
FREOMEEYR L. KRR, FERERIES IV
BEMR o2 I TB #r 5ROt & LT
CRARBEOfIREIh.

Open-field 12135 FHOBHRE X% Fig. 3
ALk, E#2ARSTHHRAECEE TB Ik WT
BEBREE HRECHETERRBA L., LaL,
AEH28A 3 L USSR AR Tl TB Bt L R
HLOMIEIILA LRI » o, ¥, L2180

Body weight (g)

S0mglkg BETHES » PEAF R ML, AHS5
Ao 50mglkg FECHER 7 » FEAHERREA L
3. & (F) OEMREHCRIETRE
HEHBIOGHIE LR D Fi #RTT - A FiR
ERD#H % Table 3 WRL%. HiOX R E X TB
B ThThieBPRAL R0, NEFEOMTHE
ERADLREh o, ¥, HOIERRIEELD
CRBETHH, BolidiRShi.

Male
e 50mg/kg
400 o 10 mg/kg
X Control
300
Female
,t/-:#
200
100
0
0 5 10 15

Weeks after birth

Fig. 2. Body weight of offspring (Fy)

Table 2. Preweaning reflex tests of offspring (Fy)
Sex of offspring Male Female
Dose (mg/kg,s.c.) 50 10 0 (Control) 50 10 0 (Control)
No. of litters 6 6 7 6 6 7
Righting on day 7 (sec., meantS.D.) 3.442.3 2.240.7 1.840.4 5.3+3.7% 2,4+1.1 2.240.5
Swimming on day 7 (score, meant+S.D.) 1.8+0.5 1.3+0.4 1.740.3 1.540.3 1.4140.4 1.540.4
Auditory startle on day 14 (%) 100 100 100 100 100 100
Eyes opening on day 14 (%) 8 25 18 4 26 22

*: p & 0.05 (Significant difference from the control).
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1o

501
40
30

20

No. of squares entered

104

50 mg/kg
10 mg/kg
[___l Control

Day 21

Day 28

Day 35
Age

Fig.3. Open-field activity in male offspring (F,)

Each column represents the mean with S.E.
* p<0.05 (Significant difference from the control).

Table 3. Reproductive performance of female offspring (F;)

Dose (mg/kg, s.c.) 50 10 0 (Control)
No. of females 16 16 17
Copulation index (%)? 87.5 87.5 94.1
Fertility index (Z)b 92.9 92.9 93.8

a:s (No.
b: (No.

4. HRafF (F) [CRETRE

EHOMHED Fy W TRRET> THOhIERS
» b (F1) RIER0BEL, BRE F) ORALT
o tekER A Table 4 iR U . WERAPORHETER MM,
i, HBEE, £HERFOME I UHKE, RBRRE
B TBE LML OMOERED LRI, -
fo. Ei, EFBIFONE BRRICKREREOR
REFokehd, WThoROBFRIRFIEEZh
fehhote.

5. f (F) ORRICRETEE

B7y b (F)) BIVCARDBER I > THLRLF
5., + (F) ©FiE% Table 5 12k U7 £BOR
5y FOEFEARCREEA DRI ol SBREHK
i 10mg/kg B X URBRCS W TECF M g S

of females copulated/No.

of females) x 100.

of pregnant females/No. of females copulated) x 100.

R, VY ) OETFFEREEREOZIALE
Rigihotz, i, WTFhOBRLAERGHFIIED
fehiehrote. BHFSBHERL ICHFOMILRCL &5
BoExZbhisho e,
EROFOLEKIOHE COKT OB Y Fig. 4 i
AL7z. T TBEOMMED Fo &b xiREE & kD
GEOWRYRE L. i, 2BI0H T COFOEE
R WThoRe LROBULTH 1. WThoRt
ChFOo—RIRBIREIZZED bR o

% %

FRS » bIZEE L TB ARIZBT LYW, »o,
HHHFBELREBLOTVRETH BIER 7 HIT, £F
OB LRERETH S 50 ¥ 1k 10mg/kg o TB
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Table 4. Observations of dams (F,) and their fetuses (F)
Dose (mg/kg, s.c.) 50 10 0 (Control)
No. of dams 8 8 11
Body weight gain during pregnancy (g, mean+S.D.) 119+12 115+11 125+17
No. of corpora lutea 100 95 141
No. of corpora lutea per dam (mean+S.D.) 12.5+41.2 11.940.8 12.8+41.9
No. of implants 95 89 134
No. of implants per dam (mean+S.D.) 11.9+41.2 11.141.5 12.241.5
No. of intrauterine death 7 1 4
% of intrauterine death® 7.4 1.1 3.0
No. of live fetuses (male/female) 41/47 41/47 65/65
No. of live fetuses per dam (meantS.D.) 11.0+1.5 11.0+1,5 11.8+1.7
Fetal body weight (g, meantS.D.)
Male 4.2740.28  4.1740.26 4.16+0.33
Female 4.1040.29 4.0740.41 3.94+0.36
Placental weight (g, meantS.D.) 0.4840.03 0.4440.04 0.45+0.04
No. of fetuses with anomaly 0 0 0
a: (No. of intrauterine death/No. of implants) x 100.
Table 5. Observations of dams (F;) and their offspring (Fz)
Dose (mg/kg, s.c.) 50 10 0 (Control)
Dam
No. of litters 5 5 4
Length of gestation (day, meantS.D.) 21.040 21.0+0 21.3+0.5
No. of implants 63 56 45
Offspring
No. of live newborns 58 52 40
No. of live newborns per dam (mean+S.D.) 11.6+1.5 10.4t1.1 10.0+1.4
No. of dead newborns 0 1 3
No. of newborns with external anomaly 0 0 0
Live birth index (%)° 92.0 93.0 89.8
Weaning rate (7.)b 95.0 95.0 93.8

a,b: See the foot note of Table 1.
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400
 50mg/ke Male
o 10 mg/kg
x Control
300
Female
5 A
% 7
= ¥
) i
£ 200 4?
-
3 vl
[=¢] 4
’”/I
L4
100 a
i
0 +
0 5 10

Weeks after birth

Fig. 4. Body weight of offspring (F3)
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B IUCAEFLBERVETRITAEA R AL L
ML, FORERIRFTHY, £KISBETO FL ©
EFRL\Ehotc. Thboz &, ER7ACEY
Tt TB ikitfext3 2 AT s 5 KIEER
BRTH, FOERORBRCRIEAYREIR2 L
FRBELTWS.

Fi OfTE) « BB HRA LIc: &5, 50melkg FFiT
BWTCIE Y R oEh D B bvt:, ¥, open-field
BRETIE, —AETRd -7, T TBRHESWTE
BRERORINE LRI, T hbDBREARCE TS
C FFEE TB R L MR L OO BEDOhich
ot EHLER, FOEKROTHREIMULERGES
ST PRFOFRAREFIEA LRy
EhaEELLNTWVWAEY. ZhbDZ &b, IFE
7 By E & hic TB 2% Fy o iR s R i & b
BEYRIEUCHESR, £HOTH - BT AL
khoEFELLRS.

ERPCRE IhcEYC L 5 RER~AOEED 1
D ELT, AT HEELRERT 5 HEEI IR

INTWBY., 2ot £EI0EHELL Fi 28w
THHEBRET-ck 25, TB BB\ TL B
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RIS hizin - fe. '
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by, Fo OM&RBS IOCHEROREBIRIFTHD,
Fo OIEFRIc 5 30t TB it F. o EIzs L CE
PEYRITENRVLOLHREIRS.

P EDERN?S, Fo o7 85I h iz TB
BRI (F) oo RKFEs X CEHEN, 356
z, kAR (F) ORECH L TRBEEYRIESR
Wk, Fr of7E) - B L TR B EAYRIELS S
PDLELLRS.
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TR oIz, HEY (Fo) ORISR I UH%
BE? LRV, X W IERAEFHBO F1 OofFTEikE,
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Purification and Some Properties of Group A Streptococcal Pyrogenic Exotoxin

Toshimi Murat, Yoshiyuki Ocawa, Hironoshin Kawasakt and Seizaburo KaNon

Streptococcal pyrogenic exotoxin (PE) was partially purified from culture filtrates of Strep. pyogenes (Type
12), based on the different solubility in ethanol and acetate-buffered saline, The toxin prepared in this
way consisted of several proteins and hyaluronic acid and produced biphasic pyrogenicity in rabbits. In
preliminary experiment by analytical chromatofocusing (CF), the partially purified toxin was found to con-
tain three types of PE with different isoelectric points. It was also found that hyaluronic acid and LPS-like
contaminant were effectively eliminated from the toxin by CF. One of the PEs contained in the partially
purified toxin was isolated in a highly purified form by preparative CF using a pH gradient of 5.5 to 4.5.
The CF-purified PE showed characteristic activities in rabbits, including monophasic pyrogenicity and
enhancement of lethal toxicity in combination with LPS. The molecular weight of the purified PE was
determined by SDS-polyacrylamide gel electrophoresis as 27500 and the isoelectric point was estimated
to be 5.2 by analytical isoelectric focusing. These values were similar to those of the type A PE previously
reported. These findings indicate that the CF method is useful for purification of PE.

(Received May 31, 1985)

f# B

ABER I v v EREE (Streptococcus pyogenes) (3T
IR, BREOSURBRPIEXERTHO0HRKRD
¥, FORKRS S5 CITEENGHEIBENCS,
ZoEMEBOBERIZLD 550 EFE L bR, A
FEERGIRTE TW5. RBE#MES#EHR (Pyrogenic
exotoxin, PE) 3 A L b A I h 5 EAHRHKEO—
OT, RAERALILDE LTEHEEEYESELYET
T ENHMBR TV AN, FELIEBRLS T -
BUHEOMBERNESR (LPS) L2 0tATALELVWH
FEHRMERIABRIGAABRBE LU LY, 20
X 5 B FE—BREEOREIFA W TEDRKEER
UROWE, IRfFARBOTELTV-2255%.

PE o ik - BBl T, BEETTCOLI A,
HEmweRs A, B, C 380 PE OFEIHERS
hY, FhZho type © PE oW TR & OH
WO NRRASNT X TWABSD, ULh LA bARE
ST invito TOPREERH Al L CHERNES T
fenZ b, TOERpEAFEHERT OV
fRELMTER TV, SEFEHLL PE BT
BHEDO—IEELT, v b7 y—Hh vy (CF)
LWHIBRFRIC LD PE OREYERL, HAbhic

EMERCOVTT, SOERYRE L0 THET
5.

SR L L Tk

1. HERERGIUEERE

KERFSLAREERER L &5 S hoic Strep. pyo-
genes Type 12 (ABBIRR) ®AV, 73/ 7 bv
IEHC37C, 22BEEISEFE L.

2. HoORRSXROAN

BERYAREOE, AvTIv 7 ars— FLE
045 pum) THHEL, BH R IHERHE»S Kim I
XUt Watson® QFECIELT=X ) — L% 5H
LLEE DE L THANBERYHE L. £0Jiky
Fig. 1 Rl .

3. AR bF7x—HLS (CF)

CF {37 » = &7 #81lo Fast protein liquid chro-
matography system » f\s, pH fEEA (1) 6-4, (2)
9-6, (3) 5.5-4.5 D 3fHD CF ¥ Tt Th¥
ho CF 231} 5 Bsh buffer &% buffer 12, (D
25 mM Bis Tris-HC! pH 6.3, Polybuffer 74 (7 » 1
-~ < 7 #5)-HCl pH 4.0, (2) 75 mM Tris-CH;CO-
OH pH 9.3, Polybuffer 96-HCI pH 6.0, (3) 25 mM
piperazine-HCI pH 6.3, Polybuffer 74-HCI pH 4.5
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Cell-free culture filtrate (1000ml)

addition of cold ethanol (3000ml)

centrifugation

sup PPT

sup PPT

sUP PPT

dialysis

‘dissolution in SmM acetate buffered
saline (ABS), pH 4.0 (70ml)

centrifugation

addition of cold ethanol (280ml)

centrifugation
SUP PPT

dissolution in ABS (70ml)
centrifugation

lyophilization

Partially purified toxin

Fig. 1.

VI, H 5413 Mono P 7 L2y, » HR5/20 (7
A=Y T7HE) AV, lml/min o §f#E THEHL
T 2~3ml FoRM L. PE ORBIL Y v FICHIE
Lt ORMENAHREL L TUT o, 75 v 2y
a Vi BOEHADE s X Ut Polybuffer yptiziz
W7 ve=v a2 X BTG RYH V. BRI
EHREFHKCTER Lo bBlsER L

4. DEEFHEROBKE

FEARC R 2BARONE X 280 nm DR
BRERS IV I 7Ly FEEWRR IS T4
v VBBIIAAAN Y- ARG L hEE L . B
PE 04 F i3 Laemmli'® o Jj ik wH#E LTRSS IR
sodium dodecyl sulfate (SDS) KV 727U A7 3 ¥y
ABRKEC X DRE L. LSBT RAORER
WERYV 7 27VAT I FYALEBABRKEC L T
- T,

5. E£MFEHFHORT

R 3kg DHEAGRY X2 AV, BREBIE
UCHEEE XY RA LAz, $£7 PE & LPS oA
X ABIEHERES RO RF L LT, vy ¥Fie PE
YEBIEL, & o 3B LPS % 25 pglkg (1/20
LDso) #HEL T8I T THEIE X FR L /. LPS
{3 E.coli UKT-B }k X b hot phenol g CHiHH L, #3
BEOLTHEBE LA O AV,

Procedures for preparation of partially purified toxin

1. BORNBEROMR

Fig. | @WRLAHEBIZ L b, BEAE 116K
200 mg OWARHHER B ORI, FERCIKE
DeTAeVEENIHMLTRD (H50% TR, -
SDSEGWKEI TIXHHAD v FaZEwbLh B L
SEMEOEANS TS Z ENHE LA LT 1 (Fig.
6, Lane A). ABLEX YV FFRBIEL - & TORM
Ax—vik Fig. 2 iRl £o 10pg/kg LI EOE
5T L5~2HEHE e L MY —- s BT 52
HoRBNAEDLNT.

2. CF[CL2%%

fiEw Vw5 CF o pH % BETH0H0F
B E LT, 3L\ pH i@ ¢ CF %17\,
WOEMNEHECEINS PEOSBRAYKRA L.
SEBEFESY pH #ifi6-4 0 CF 3ot Tof
Wtz —v# Fig. 3-A TR Lic. BHREhETRT
D757 a VILODWTRBESR YR LIcE A,
HELAEEBITBH7S sV a Y, ThHbLEBREN
6 XL EVWEARYEL I/ vay (fr.]) & pHS
HETHEIhE 75 7Y 2 v (. 2) woZ—iktk
DRETEEN B X ht. ¥ CF KT#Hic 2M i
fLF PV O ATHEWHLEYS 27y (fr.3) )
RBFEWNED LRI, T DR M5 — i LPS
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Fig. 2. Pyrogenic activity of partially purified
toxin in rabbits

X BRMEBM LU ZBEERL, PE oXthiix
PALMCRERLDTHoTe. EHRE7F IV a Y
ZOoOWTe T AR VEEEROEERXT- L5, CF
THEHERBE75 7 v VIRIEFRELMREERT,
fr.3 CZzDBRBIFLENHLEIRLT ENHLNE
Lo,

we fr.l wisishs PEOSBESAE I VHEL.
T 5o, MogsEHieowT pH #HE 9-6
» CF #ff-te. +0iER% Fig. 3-B ikl 8
BRELT 572 Y g VEDWTRMIEEYRH Lic s
o5, pPHS g CHEiiEharyssvav ()
HMu—IREOFAFEE MR E R, E512 pH 7 M50
THEHEIhE75 7Y v (fr.5) I2h F]Wishib R
BIEEMNED LR

D ED#HERNI S, MOBHERCXEERIHS
(r.2), #8Ur.4) H 213 7. 5) LHEESh
DRI SHEO PERGThas LML
ot SETERLD S LEBRALNFS 0 PEICFFHE
L, TOHERSSSAME LT, pH &% 5.54.5
EEELTCF 2T, ZOEH 5 —-v% Fig. 4
iRl pH GRERPCBEHIh L7527,
VIEDOWTREAEEERREF LcE 2 5, PHS.0 f55
THHEhBE— 275 7 v 3 VIEDORREGEN
PRI IR, 2073527y v TEAREIR
L, BHSHHRUTHREBERSE L, Z0l%T, &in
LBl R0 1 ZHEORE PE 286 h
3. DI {bEasik

CF ¥4l PE 0B/HFRIL A2 b a %k Fig. 5 1@
Tt FOBABE 277 nm i, % foi/NRILT

—

50
9

Absorbance (
pH (oo

=1
—_
=3

0.05

Elution time (min)
Fig. 3. Analytical chromatofocusing of partially
purified toxin

Partially purified toxin (20 mg) was chromatofocused
in a pH range of 6 to 4 (A) or 9 to 6 (B). The shaded
areas indicate the fractions showed pyrogenic activity.

6.0
0.15 T
5.5
— 5.0 =
0.10 4.5
o
8
g
3
5 0.05
2
<
ol -

[ 10 20 30 40 50
Elution time (min)

Fig. 4. Preparative chromatofocusing of partially
purified toxin for purification of PE

Partially purified toxin (75 mg) was chromatofocused
in a pH range of 5.5 to 4.5. The shaded area indicates
the fraction showed pyrogenic activity.

255 nm B Hhtc. KR PE % 1% SDS, 5%
2-ANP Fh=x ) —AFFETT 100C, 5 HHarE
Lot SDS BAkENC 2 ik F % Fig. 6, Lane B
iRl ¥8 PE izl B—7n v FRBRL, %
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0.104

Absorbance

240 280 320
Wavelength (nm)

Fig. 5. Absorption spectrum of CF-purified PE
(100 pg/ml)

Ty

Fig. 6. SDS-polyacrylamide gel electrophoresis of
partially purified and CF-purified toxin

Lane A, partially purified toxin (300 zg). Lane B,
CF-purified toxin (500 gg). Lane C, molecular weight
markers from the top: phosphorylase b, bovine serum
albumin, ovalbumin, carbonic anhydrase, soybean
trypsin inhibitor, and $-lactalbumin.

DL FEIIH 27500 LHEE X R L LENSED
Av PN fe B BT OREMM v F2ZED LR
fo. ELRKH PE 0SB AYHESEHAERREIC
IhRELE. FOER Fig. 7T REERB2 L5,
2B I 5.2 RS

4., EMFEHE

CF #81 PE 2w 43z 0.1~10 pg/kg o AR CH
FlLittxoRkBix—vi Fig 8 KR LE Th
LOWThoRs5RECEWTh, FRILERNCER
L, 3F5SHHBRY — 7 g T 5 EBN—E o
REMFR I I )
Wb RBTEROIFEL LT, MoKNER,
CF #5! PE £ >\ TFR G0 5 BKEHR O RBE

A B
.y I pl
s 585
W‘%W \e‘“ “’ . .______5.20
e 455

—4.15

Fig. 7. Thin-layer polyacrylamide gel isoelectric
focusing of CF-purified PE

Lane A, CF-purified toxin. Lane B, pI markers

from the top: bovine carbonic anhydrase B, §-

lactoglobulin A, soybean trypsin inhibitor, and

glucose oxidase,

4T°C l
1.5 10ug/kg, ’LV-l/l/
1/1/ lug l
1.0 /
M
l/ l/ 0.1ug
os . |4
' ///)/’ ’T/T/r
‘/‘ / /T/T
0 A‘é,/r’f
0 1 2 3 4 5
Time (hr) \

Fig. 8. Pyrogenic activity of CF-purified toxin in
rabbits

#d LTk R #E (Minimum pyrogenic dose) %R
», WEOEEX B L. TofEE, Fig. 9 iRl
ok 5T, WMOKHLHO R AL 1.8pg/ke,
CF #4451 PE 13 0.154g/kg LEIESh, ZDZ &h
LEFEOEHIINMEOHIAE LB I hie

X5 PE & LPS offffic X 2 RFEHHRMBH R
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COWTEHO KT L CF ¥i5l PE L2 HLBRGTL
to. FOERIZOWT Table | RELE. WTFho
PE s\ T Lo GBI LT HRIERD LA L
Zobh, ® PE 2tér+ % L CF $58 PE T4
BHBEOIEU BRI ARSI nL.

% 2=

PE DB - RIS OWTIE WK O DEFHRD
Bh e, ToHBLEHER, HerTFERSWT
B—F LSRN B LR TWIWT1, 2 h 60k

10 100

%/
1.51 partially {/
: purified
E 10 CF-purified %
w .
% ;//////
O 0.6—}f----- %— AR 1
§ %51 TE o 1
i i
ol |

Dose (ug/kg, i.v.)

Fig. 9. Determination of minimum pyrogenic dose

at 5 hr
@®: partially purified toxin, O: CF-purified toxin.
A temperature change of 0.6°C was considered the
minimum significant fever.

Table 1.
with LPS

FHEELTIE, A VERIv= b 257 4 ~5B 0
RHERSESBELEE (JEF) Luvos - FEAHAWD
KT, WTFhoFER D WT L —k—f215
Ho PFLARBED HETHDH LR E AW £
STEHELIHLVWHEE LTI hEEIORE T
BThs CFOBEAERLL.
BERMHELT=8 /-2 RO NELRIIA
B BMORBHGRY AV, SO TIMLORE
HWHE, FIXEA v T P Y 2 Vi KT Rk
EEXNBZENREZIRTVED M, BHELORFT
AR EEREORALLEED LT Ve VEEDKHML,
S5 PE LIRE RO RPIEEDENRET
5 LR E R CORHRBEERELTRRNIC
PH#IM 6—4 L0 9—6D CFThiFrz &itX b,
EFEEIHIS, W8IHDH TN T ORI 3D
PE g EhTWBT ENHLME - . PE 0%
BAHARDOWTEE B U, type A 2% 4.5~5.579,
type B 2% 8.0~9. 571610 type C A% 6.7~6.9131®
EHMEINTED, ThHOEEMBLT, MaHR
FHELEEIND 3HED PE X FhEh type A, type
B ot type G 4353 0:E2b05%. &
type @ PE opf EEEITERRIC X h Bip hI1®, ZDtype
OHEERN L AEITOBEFNCRFALRLEL Eh b,
B Knoll 591245 RpiMEL LB & LinWli{ii
PE ofH - AEHE & LT IEF X 50 %
FAEX|ELTWS. £hid% type © PE D&M
MEC R LR ESSHETH Y, CF o

Enhancement of lethal toxicity in rabbits given PE in combination

Treatment {pg/kg,i.v.)

Dead/Total Lethality (%)

PE ' LPS

(3hr after PE injection)

Partially purified

— 25

1 25
10 25 -
100 25
100 -

CFP-purified

0.1 25

1 25
10 25

10 —

0/5 0
1/5 20
2/5 40
4/5 80
0/5 0
2/5 40
1/5 60
5/5 100
0/5 0
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TLEDOREMIEL SRR E TR ERDID D
DEEZLRS.

WARWEHCIMT I REOL T A r VRRIZ D
BORBEOMK 44 & LTHARMCHWBShicho
LELORD. ERBEORMEEDECOWTIE
FORMBEMMN LPS OFhEBUL TV EhD
BRI M Lie LPS Th % alistEdiy. T h
5O, FeEREONHERES PE 2R T 5
5% TCHEBCHEETD 58, §ET-% CF Tk
WHOWBERA S ARG EhLEEHHENT, &
HTHREL DEREZIhBZEBBELN oo,

WAFEMBFECEINE3EDO PED 5L, SEIT
HBEIKS5, Tibb type A KM THEHLD
h5 PE olEs LB L LT pH iR 5.5—4.5
O CF T B OBREMHE 132, 0o TFHIX
#5 27500, STATF 5.2 LHEEIhic. Type A @
PE it A, B, C D% type O/tH T predominant fg
type ® PE THAH 5 LHEIR T A, ZOLFER
2o\~ T Cunningham 67 {1 4,5—5.5THB L L,
Gerlach 5® 3 } ©¢ Houston 59 135.2 t#4E1L T
B, BIE—KERT 5. LhrLENLHSFRED
T 5500 35 X UF 80007, 28000% & 5\ L 85009 &
K& Riso el Sh Ty 5. Nauciel 52001
type A @ PE |2 multimetric form 235 %5 & & #$#&
LTWw3A, ChbOERFHUIL S 5L 0TI,
SEZEH D OBKE PE 04 Tk Gerlach 520
WG LIF—FK L1, fhd type o PE L 5 Cx%
RO OEHAY TRORBIOWTIRGEROPFRI
fehiXlebin.

CF ¥4 PE (3o 35 U CiRnis—1EE o %
#EERLL. TofFARFT STk, LPS ok
5 AR R A A S o SRS T B
TERDMEE S hT\WB®, &6 CF #58 PE i3,
FEO TORFEROBEFDO1UTEBbhsEY
LPS LHfRT2Z & X b, ¥ LWEIEHEME
BEARLE. COFERBFOHEMTONTLeEAL
M TRewd, ZOEMR PE OfEfD 5 b Tk bk
BNOBEELLOD—~2EELbRS. ZhHDfF
FiwowT CF 580 PE IR R H & kL
TI0fs L Eoigtk o EEME» LA, 4E0 CF &
TREMLCBOFHHEEFERECH L TEOHN 1| ZER
ORE PE BE L Heh, MREERCO type
DPELEETRTWAZ EXERTHIEZ X ENIZ
FEVGEIRR TRsvabahicve. LhLkhnsg
[@ Polybuffer DAMETE: & L THW B CRE
AORENRKRENCEOBENS D, THITETLED

h7-kEs PE R itie SMEBEORMMA KM L TWB T
EHBREKBNCRI Ao &b, BE, Chb
Polybuffer D 4yfE & ARt D/ BRI A M 5 Fitk &
LTH B3R E0 S HETFIE & OflA G b e iRE
hTh 5.

CF »HEOHMEHER Lc i L LTESE, Stap-
hylococcus aureus @ PEH 3% 4} 35 F ¢, Toxic shock
syndrome & DB AH R X 4 T\ 5 Toxic
shock toxin (TST) (k:[sgf,‘-za LD MG L B,
TST iz PE LEPIL - EERA AT TEH 2
FOEEFBHR T, Reeves LW 2 - O FBIHEE LT
IEF & CF #lt#i L7k &, CF OJiaik hiligso
R TH ot & MEL TV, PE OFEHICE T
LU LT R A5 CF BdeBehighth b, Hill
FRELTHETHD EEL DR B, SEIT type A
D PE i onToZEE Lichi, type B, C o PE D
HEE - BB OWTL SEBRHT 2 TETH 5.
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Notes

7T =vRBIVEOBEEEWE ANV AT AT e FORIED
KEFT - FHEFREE - SREDT - FEE - BFIER?

Reactions of Adenine and Related Compounds with Formaldehyde??

Shoko Suevosui, Masayuki Tanno, Michiko Mi1vAHARA,

Shozo KAmiva and Shozo Isnino?

Adenine reacted with formalin at 0°C to give 6-hydroxymethyladenine, but did not form methylene bis-

adenine.

The reaction of adenine and 9-benzyladenine with formalin in the presence of piperidine af-

forded 6,9-(dipiperidinomethyl)adenine and 6-piperidinomethyl-9-benzyladenine, respectively.
The carbon-13 nuclear magnetic resonance of several adenine derivatives were studied for the structural

assignment of the products.

(Received May 31, 1985)

R AT AT e FIRGRBIIROR SREA, B
SRS AVCLRTW SN, BRAR X 5 LFERERY
PREIHTHLEBRERTOAL AT LT E FO
S[EH BT > T 5. HBIESIVLEHEOR AR
X HHHUFHREY OhThLr A7 AT FOHHEY
FARBRHIc Y, Y TREEREIABM LT
BhLBRHETHZ LR 2120 T, ETEKEI ED
RIS HAIe. T o CREE AR T 5 /57
I VBEEORIEE DO TR S ARELTWS
DT, SENIEGEEIE & ORI O\WTHRE Lok
Raad~s.

RAAT AT e FILRBFEYHELS, 7IvEER
IBLCe FexvrFafkEiady, 7HERLERT
BT ERHBRTWAY, ZhbDLaWE—iRIECN
RETHELI . R AVCERIGETIRY 5
YAFHEETENT 1,3-Pk Fr+ v 25tk (la:
RhAE 101C), 3~k Fe$ o 2+ (Ib: B 110C),
1-e Fe¥ovxrrath (le: Gig 92C) MK IR T
WBE® T X, 7=V (2a) RUT 5 v vE]
@b)? ¥t 77 7 v P LRI ARG TR Fr$
VAFAE @) RAFUVVER G Q) BETBELED
HTWBH, A2 b i SEERNRILICIES S
LOTH > TERYLHEEEL Tou.

Rax75=v (2a) #2.5% Kb+ bV v &
BHRTHREDRA=YVVEOC TRIEIR LS
CeHNsO ofil% &2 [ Al K ¥ §4. 'H-NMR
T 4.97 ppm (doublet, FAKEEMIZ Y b singlet 1Z%F
1) RAFVvvokFC LY /radiiinbh, 7

Fzvor FaxorFafk (3a) ThaLHEELE.
Bansal 58 3 Fex o2 F: L9 53 oADAF LK
Fix 5. 1~5.2ppm ©H B LT % O THELDH
FRLTW5.

W5 BKELF bV Y AR TT7 F =V (2a) &
A=Y vERBHTIARRIGIER L2 F LV EA
# (@) ELRT, CGHsNs o fif#w b oB ks
Bohs. IR © 3200cm-1 42 NH oBIRN N H5 =
LR THMLL T VLI s EhL T F= Vit A
FUVENMIMLICL D EE L bR, FEHCHE
HTHLIDITHEYIRDLIENTERDh T,
77 vv-5-0 vE (2b) LA G S Rh
N-v Fefxoxs BB TEehs o

IHLR7F=vDINRERKYH AL 9 XV
IATF=v (2¢) ToOWTHEMLL&ETRRsE 5
RIGxEARL. LrL, FHTHS 2¢ ZERL D
T, ZHRT7 I vEMLICETA A F UV EER L.
Thbb7F=vihA=R) vEREXRY S VDOFEET
TEOCKRMBET2E 2D AF LV IER L 2B
(8) (&AL 132~133.5C) »40% DR TH SR,
@%KLT&NVQwa:v@QmaulmD;
F VIR LAY (6) (DAL 136C) 218% 48
L.

ZhbOEBRREAMB CRRIGE MEVWOTH
>Th, 27 IVIFETSE N-eFedvasr
NERETRBLEYEBRCARNTHE EE2RLT
WA, ZHIEFRALAT AT FREEKRIZEWTEY
BORMEOESERS ERGT 5 L &, X hHRIEH
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(") NH, R n—~R:2 NH,
N |
“/\II\I"Rl N/K”/ \> N/KH/N> N/j/N>
|
SN N | [
I}}{I 0 N I}I \N/\II\I \171 ~N
z R Rs R
1 2 2 7
la: Ry=R,=CH;OH Za: R=H 2d: R;=R,=H, Rg=CH;  7a: R=CH;
1b: Ry=CH;OH, R;=CH; 2b: R=ribose-5" 9¢: Ry—H. Ry—CHi, 7b: R—CH,CsHs
lc: Ry=CHj, R,=CH;OH phosphate Ry—CH,CeH,

2¢: R=CH,;C¢H;

NHCH,OH NH-CH,-NH

Y O O

NN~y N SNFOSNANy
) ) |
R R R
3 4
3a,4a: R=H
3b, 4b: R=ribose-5'-phosphate
/ /T
NH-CH,-N > NH-CH:-N
| — | —
Y N\ N A N\
\N/\II\I \N/\ITI
CH,-N CH;-C¢Hs
5 6

Chart 1

DEWT  JBBECETHEPEI e Frfor
FAEEEL, ThiREOREMEEE UL L TERE
thE AR T A TMERERL TV 5.
TF2VvHlERAMATAFE FEDORIGI X » T
Utz N-b Fado 2 a5 v RGN T7 5
=B OB WTHEALTW AL ERE LM
THEMNENS S HRIPBC-NMR 5 — 2 X b 5%
FOWRBIBFEEINABDT, Chart 2 @iRLic X d i
ffixn N-B#R7 7= vFHELAKL BC-NMR %
LI ThALOHERIBEDT — 2 & bbby
T Table ]l @iRL. 75 =v (2a) © 97 {FiRt
Aot 9-_R v Pk (2¢) B XU 9-2 F A4k (2d)
T\ T C8 A%y 2ppm B> 7 F 3754, o
BT ETD 7y I Av7 MLIZEA ST .
ZCT SRV PATT =2y (20) REEC L THRET
3L77=vORER (1L, 3L, TROERF X
V6 LRFEEDOER) WEREIEE LG TH 4
D BC-r 1aav7 bOBFHENERDZ Z E28
b, COHMEYACIEEDERT AL LT A
Fe FORRIG LI RHEETES L. Thbb

2f: R;=R;=CH; R=H

NH.HI
I

Ri-N i/ N>
VP NG
10 }I?z
R;=CHj, R;=CH,CsH;
Chart 2

2 Aide L LT, NI-FEffifk Tix C?, Cf s XUt C8
7% 5~6ppm, 3ppm ¥ LT Sppm & BREEH~
v7bL, C8 it Sppm BEYEMB~Y7 T35,
Ne-FHffh Tk C? 5%y 10ppm HRES ~, C13iy
10 ppm ERISE~>7 P L, CH B EALEEILL R
V. Nttt G5 3 X8 C8 % 5~8ppm HR
P, C X0 C8 Hiy 10ppm 3 X O° 4ppm {&
R~ LTWA. —H 6 ARG TIL C s XU
C8 4% 1~2ppm BREB~ Y7 P THRNPIEALE
L. ZhboHfAlZHTIDHT LT L -TT
FavREORIETELbh N-t Fad vl
BEEEAHITRE 6 IR E L0 THD L
HEE L.

£ B oo

TF=r (2a) &KLV DRI

i) 2a, 135mg % 2.5% NaOH ¥ 3ml 2
L37%+wA=<Y v 03g Zhntiob 0C, 307K
#¥+%. ki IN HC ThfiL -0 bRERRE T 5.
BRERKYMZ TIBLKE % & v, Zhic EtOH
IAHTH L7 it 2 08 5. & ORIFRL LR
DELT 6 FrEvAFAT7TF=v (3a) %185,
HERE. FiLs280CH k. g 30mg (18%). 'H-
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fti : C45.67; H, 3.82; N, 44.45.

NMR (DMSO-dg) ppm : 8,24 (s), 8.18(s), 4.97(d,

DO iz X b s).

EF37F=r (2a) &KIL¥

EXYSHFET

DRI

ST (CeHyNsO.

TEH

1/4 H,0) : C, 42.48; H, 4.46; N, 41.30. &

fli : C, 42.45; H, 4.18; N, 41.15.

2a, 1.35g e~y vy L5g &k 10ml %z,
EHIZ8I% A=Y v 4ml RIix 5. 60C TIGRER

ii) 2a, 27g % 5% NaOH # 20ml s L37

Y%rxn=<y v 5ml ¥inzt

DLBELET 5. Bfth=—T AL THS.

-

InE L

DOLEERT 3 BERET

BRI L, KXo EtOH T 5.

Bak. s 300C k. g 1.8g. IR (Nujol)

-

v (5 %35 Al

BoR. oA 132~133.5C. i 1.3g (40%).

o

6,9-(CEXY L 2 FA)TF

-

5. HHLA

5 (CiyH»Ny) @ C, 61.97; H, 8.26;

B

TH AL FHTI (CeHsNs,

3/5 H0) : C, 45.62; H, 3.96; N, 44.34.

* 3200, 1605.

cm™!

N, 29.76. HExffi : C, 61.86; H, 8.37; N, 29.53.

KB
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ERVSCHEETIRETS RS ALTF =
(2c) &&RILTY DR

2, 0.5g kEe~y v 0.4g &K Sml &%,
ALY v 3ml iz cobERTI HEK
EH+s. LT 2a O G LEAMCAETSE 6-E

Yo AFARVOALTF=v (6) %85, AARE.

o 136C. g 130mg (18%). TESHTM &
¥ifli (CeHNg) : C, 67.05; H, 6.88; N, 26.07.
SERfH : C, 66.75; H, 6.85; N, 25.83.

7r3s 3a, 5, 6 @ 1BC-NMR  — 23 Table | i
KL

N-B#7 7= BHEDOER

i) -Xveor75F=v (2) :2a, 5.4g % THF
300ml i L, SARO NaH, kv Tafh<vy
wEPBETOmME B, BRAWEY 1 WEGELTHIELE
WBAERTSE 9-~vorT7FaviBs Afa

¥k (EtOH-THF Wik, phs 236C (lit,® 234°C).

R, 25%.

i) 1-2FA-9-Rv AT F=vDa v LkER
#1(10) : 2¢, 450 mg % CHCly iz#» L CHsl, 340
mg EZTIRREL, i Lickihy BT 5.
AR . RIS 268~270C. TR FHIIM
(CisHuNsI) & C, 42.52; H, 3.87; N, 19.07. %
fi: C, 42.35; H, 3.77; N, 19.28.

i) Zofid N-fif757=vFHEO>H 2c-
HCI®, 7a, 7bl0 8V 45 X% 9119 k4330
BRIC L7edt o THRL BC-NMR il fz. 2alv,
2419, 26 I TEREAER Lic. 2e {2 2¢ L2 F
nEREREIIESCLDD M) A FAT S VEMZ
1B5RIMET 2. X5 CHCL T L, MIESE
+%. BEReFIc CDClL e lE L.

ERRS S X ORISR

HfE BC-NMR: BAZTF FX-200 #

12{E4ff frequency, 50.10 MHz; spectral width,
10000 Hz; pulse width, 6 ps (6=36°); acquisition
time, 0.81892s, data point, 16384; accurate+0.05
ppm; concentration, 0.2~0.9g/ml; internal stan-
dard, Me,Si; Solvent, DMSO-dg

X Rk
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Identification of Psychotropic Drugs. IV

Analysis of Phencyclidine and Its Analogues

Mochihiko SumMamINg, Kazunori Takanasti, Masako Ono,

Noriko KaTor1 and Mitsuru UchHiyama

For the detection and identification of phencyclidine and its analogues, thin layer chromatography, high
performance liquid chromatography and gas chromatography, measurements of UV spectra, GG/MS and
IR spectra, and microcrystal tests were carried out on very small amounts of these compounds.

TLC, HPLC, GC, GC/MS, IR and microcrystal test were useful for this purpose, but UV spectra of
these analogues were similar and indistinguishable from each other.

The data obtained by these test are shown in Tables 1 to 5 and Figs. 1 to 3.

(Received May 31, 1985)

BoE7 £ U AEEWTHEOH L\ kAR oL
PEMEIRTVBH, 7vHL 2792y (PCP) o
Blgift &% e onTh ¥ i TH5. PCP
DEFECOCTLT TR 28 THMcBR &
FDThD, ZoBHELEYOWRLRLZEL
L, %% PCPy, PCE oW THRH*T- 1.

£ B o &

B

1) PCPy HCI 1-(1-Phenylcyclohexyl) pyrroli-
dine hydrochloride : £ &{

2) PCE HCI
hydrochloride : [ %!

3) PCP HCI
hydrochloride : j !

1. BEyn= /77 4— (TLC)

1) RBBE: &R DA 5% ) — 2B (1-500)

2) Wi : Silica gel 60F,5,. (precoated), Merck

3) RBBK

i) methanol : 289§ ammonia water=100: 1.5

1-(1-Phenylcyclohexyl)ethylamine

1-(1-Phenylcyclohexyl) piperidine

ii) chloroform: methanol: 28%; ammonia water=
27:3:0.1 '

iii ) chloroform:acetone:methanol: 289, ammonia
water=15:12:3: 0.1

4) REF EABGEa v Y T ABRE?

II. UV

D REEW: #lo =27 - ER (1-2000)
2) #:f# : HITACHI EPS-3T
1. EFEEI7AY 57 4— (HPLC)
1D RRER : A3 0KER (1—1000)
2 JRE S
Column : HITACHI 3056 (ODS)
1.D. 4.6 mm, L. 150 mm, 40°C
Eluent: : i) M/6 NaH,PO, : CH;CN=3 : 2
ii) M/6 NaH,PO, : MeOH : CH;CN =
3:1:1
Flow rate : 1 ml/min
Detector : UV Detector NS-310 (Nihon Seimitsu)
Recorder & Integrater : CHROMATOPAC C-R1A
(Shimadzu)
Detector wave length: 262 nm
IV. #2483 457 1— (GOC) LT GC/MS
D REEK
W) FRo=z/ -1 (1-1000)
(e i A
2 B¥o=2x,—1E®R (1-10000)
(Wse i A
() A¥o=2% /- BHE (1-50000)
(i i FT)
2) ELH
i) #3 ALLT OV-17, 2% (Gas-chrom Q, 60
~80 mesh), glass ILD. 2mm, L. 1.2 m % i\ o354
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Table 1. Thin layer chromatographic data of the

drugs tested

Table 3. Retension times (min) of the drugs under
above-mentioned condition by HPLC

Rfx 100
Compound Solvent .
Coloration
i ii iii
PCPy HCl 54 44 46  purple

PCE HCI 63 49 52
PCP HCl 68 60 65

grayish black
purple

Table 2. UV data of the drugs

a5 2
Compounds
nm E% nm El%
PCPy HCI 231 1.3 252 7.8
254 7.7 258 10.8
260 9.2 262 12.9

267 6.2 269 9.9
PCE HCI 230 1.5 252 7.7
254 7.3 258 10.4
260 8.4 262 10.6
267 5.2 269 7.9
PCP HCI 232 2.7 252 8.2
254 8.1 258 11.0
260 9.6 262 12.8
267 6.8 269 9.9

2§t YHP 5710A (FID) connected with CHRO-
MATOPAC C-R3A (Shimadzu)

Temp. : Column 160°C, Det. 290°C, Inj. port 250°C

Flow rate : N; 30 ml/min, H; 30 ml/min, Air 240
ml/min

ii) #3954 & LT Fused Silica W.C.O.T. Methyl
silicone, I.D. 0.53 mm, L. 5m %\ 4

a) #E : YHP 5890A (FID) connected with
CHROMATOPAC C-R3A (Shimadzu)

Temp. : Column 160°C, Det. 290°C, Inj. port 250°C

Flow rate : Nz 15 ml/min, Split inj. (2:1)

b) #f& : JMS-DX300 (Nippon Denshi)

Temp. : Column 140°C, Inj. port 250°C

Flow rate : He 20 ml/min

Electron energy : 70 eV, Emission : 300 A

fii) # % & & LT Fused Silica W.C.O.T. Methyl
silicone, I.D. 0.32 mm, L. 25 m 2 B\ /4

3% : YHP 5890A (FID) connected with CHRO-
MATOPAC CG-R3A (Shimadzu)

Temp. : Column 60°C (0.5 min) ~20°C /min~200°C,

Eluent
Compound
i ii
PCPy HC! 4.9 8.9
PCE HCI 3.7 7.1
PCP HCl 5.5 10.0

Table 4. Retention times (min) of the drugs under
above-mentioned condition by GC and

GC/MS
Condition
Compound
i ii-a ii-b il
PCPy HCI 4.0 2.5 2.2 13.2
PCE HCI 1.4 0.9 0.7 9.5
PCP HCI 5.4 3.5 3.2 15.1

Det. 290°C, Inj. port 200C
Flow rate : g (N3) =25 cm/sec, Splitless inj.
V. IR
1) KBrgr: &3 Ilmg #HWCHAMTS.
2) ¥ : HITACHI 270-30 IR Spectrophotometer
VI R4V XZLFR b

5 ST RERY
A :
54 % i RED
SALLEEY
KRHER S L OB
I TLC

MEOHEC L 24D TLC iR Table 1
Rt eEbThol.

WFEhOBIGHEY VTS 2 h b oREHIBI S A
CEATES. ¥RE{kAS v Y v ABRKIZX
b PCE 3ZAUCEE L.

1. UV

Amin, Amax 3 X0 Elfn o ToRER Bt
Table2 D ks hThHoie.

BRI VWREML, KREgETHS. Lk
L UV 2Rz b A TCABRE P b 7o LTI
Amax 258 nm, 262 nm stz Ei%, o itst PCPy,
PCP 3th¥h 1.19, 1.16 THBDIKKL PCE T
X LOERTZLTHS.
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Fig. 1. Mass spectra (EI) of PCPy HCI (a), PCE HCI (b) and PCP HCI (c)

Table 5. Forms and characteristics of the crystals of PCPy, PCE and PCP by microcrystal test

Reagent
Compound
Reineckate Auric bromide

PCPy X’s crystals, whitish, very bright CP, positive yellow large needles & plates, yellowish CP,

elong. RP neg. elong. RP
PCE long needles & dendrites, whitish, weak CP, oily dots

positive elong, RP
PCP rosettes & sheaves of needles, large, yellow- immediately yellow segmented, skeletonized

brown CP, positive elong. RP

plates are formed, yellowish white, birefrin-
gence CP, no elong. RP
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(a)
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S
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o |
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(b)
£ 80 |
a 20] ‘
£ 60 vu 750 700 650
£ Wave number cm™!
; £0 Fig. 3. Infrared spectrum of PCP HCI in 650~
s 750 cm-! region
d‘: 20 L
0 s e R AT BT 700 cm-! fERBEbHR S K
w0 N2EKDE =T, WHTASCEEMIKES,
e ' ZhicK L PCP 32 0d%R3. LaLbhbho
< 80 HEssE Fig. 2 1R+ X 5w 700 cm~! fff i it
3 ’”\/L ’" % E— 2t Morris #4212 R7H PCP OFE 2
8 60[ ‘ LT EMTEEMNS DT, AV » MgRHEL
s 40 L, BEEEREL T52 L TRUDTA—DERY
g @oc LnTEl (Fig 3).
& 20 bhbhORIE LR Tk 700 cm™! {350 2 &
0 [ o DE—7DORBERILELLTLEThEFROAI b
2 1500 .
3000 2000 g Dbt L ORI TE 5.
Wave number cm™! VL 4505028 LFZ b
Fig. 2. Infrared spectra of PCPy HCI (a), PCE HCl , ) . Tabl 7; .
(b) and PCP HCI (c), (KBr disk) 5 Aefi Table 5 R
PCE i UL &3 C—R BB R b #HRMEL w23,
III. HPLC 1pg TS MHERBIORBRFEE L T HiE, BE

FREHIThOBHRIC L > T IS AT B
L2T& %A Table 2 ©iRT X 5w B fHabphE
<, BNBIC X 2 B W IRE 0pg #0EEL
7z. tR oWt Table 3 1R,

IV. GC 5 ;U GC/MS

MEROBERETCHAK &L S Table 4 WRT X5
THEWI LS L.

<2AR7 b (Fig. 1) of# —2izvwTFhi
M-43 TH Y, PFE— I RBEDLTENTE. ¥
Fodkh € — 243 91, 115, 129, 130, 143, 158 T
oY o

V. IR

Morris? iz & 41 PCPy HCl ¢ PCPHCl o IR

THol,

ABFFRIL 197 E RS AAICEE T 5 S0 RIR T I E
¥hn PCP kOB ERAYEL, SLANERR
hTw3 PCPy kX0 PCE o\ C DETEELTE
T BHO T T o7 &2 TRULEZRBRIT X T
BLAEYHEOLHE, HENBHILTE D,

X B

D B2, S REFET: HERS, 97,
82 (1979)

2) KEET, L4582, S fERE 9%,
38 (1977)

3) W. A, Morris: Microgram, 10 (No. 11), 156 (1977)
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HPLC-Pattern Change of Emetic Ogonori (Gracilaria verrucosa Papenf.)

Components treated by an Artificial Gastric Juice

Sadao UcHiyama, Takashi Ism1zaka, Yukio Sarro, Tsuyoshi Furuya,

Kiyoshi Sexita and Masuc ToBE

The change in the composition of emetic ogonori (Gracilaria verrucosa Papenf.) treated with artificial gastric

juice was investigated by high performance liquid chromatography (HPLC).

Although the appearance

of new peaks and minor change of three-dimensional absorption spectra were seen, no extensive change
was found in the methanol extract from the treated ogonori.

Significant difference between emetic and non-emetic ogonori was also not observed in HPLC patterns
but the intensities of the peaks with the retention time at 1.13 and 1.47 min were slightly stronger in the

emetic ogonori extract than in those of the control.

(Received May 31, 1985)

T » I

HDH =, V8 (Gracilaria verrucosa Papenf.) ¥ X %
FERTHORPHEFATEMS54F 8 B it IUBRY, g
FI574 4 AZBILTCREL, BIREE:, B, T
#l, MEETFREDIERYELETELL L. B
FATRADICHRIY R LA T HIREY
HORINCY - kbR, + =7 VRS BEE Y
FATLOOFHETH LB LL, LirLohbo
WHEEME ¢ FOPHRIO LI RBEL TS
MIVERTHATH .

—HA =, ) ERE, SR THPEERY R L
CEEEETDLBROMFAC L » THRAYBAE S
LEHEMAD D, 20z L khBRBEoEGRI
KWicBiba b éErbhb. okt sk
DY VOREARSER CEER G AR LIt =
2V RAW, ATERAER X 2B e EERk
ze< b 57,4 — (HPLC) Clav—s 32—V
FELSHEEMMCIBIRT TR » rOFELELT
Eb%, BRRIAZWAEORREERHERE L. ¥
TofErktE o Y LR A T ) VO — s 2 x —
VOB OWTETOMRA 2B Lo e TS T
5.

g OB OGOk

1. #HE- -#X

a) fEetthA = VI XIBRIS9E 5 A FEILT CHIX
Licodr =/ ) 0g wiElKkE nztsesr1 X
L, 120ml (50g/120ml) %% = 7 4 1 (JkiE 2.0
~3.0kg, HEEAEMN S~ 5 Tt wilHliEnfEsL
TR, WA R Licb o, JEEdEod = v g
5748 4 AZBELT TR L b 0% —20C TR L
feb % ERBETHNE RS LCHER, EEIE
BRI oteb D, HEOF o) ) LIZEBREIEEK
MBI ED L 5 MBER LTV DOR 5.

b)) AT RALER. ARERRERE LD

DRER.
2 % B
EamUy b oSy = VB R b /57

HP-1090 %, 5 — x 4P HP-85B ff %. FIS. v =
7 A BIHASERE. BRSO 5 —,
3. HBRBAXKDOHEAM

HDx =) 258 (—20CTRTF) LML, HH
A 125ml Zinz TS5 ARk THR LI bhe s
4 XLt FO%4C T3 BEBEERL, 25/ —
A 100 ml & jnz TEILT 2 FHERMTIRE L et
LB U, A8k (REEAHK, No. 2) X3 A%,
FRWIITEE 100ml o2 &/ —ACLHIENHIBL, A
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Table 1. HPLC-peak change of the butanol fraction of emetic ogonori treated with an
artificial gastric juice®
Sample Sum of all Area of peak
area retention time (min.)
1.13 1.20 1.47 3.59
Not treated 964 + 26 280 #15 — 11.4 £2.0 1.8 %0
Ogonori
* *

treated 1206 £315 — 121£15 6.3 $2.3 49 $13
Ogonori

a)All peaks were monitored by the absorption at 254 nm and peak areas

were calculated as an arbitrary

values marked with asterisk are

unit.

Values are mean % SD(n=3) and

significantly different from the other

at P{0.05.
A C
a a
< c
f 3
0 5 0 5 0 5
Retention time (min)
Fig. 1 High performance liquid chromatograms of the butanol

fractions of ogonori extracts

A: emetic ogonori; B: emetic ogonori treated with an artificial

gastric juice; C: non-emetic ogonori
Retention times of peak a, b, ¢, and d: 1.13, 1.20, 1.47 and 3.59

(min), respectively.

BIIEDAR T A, AEITSOUCHT CHIERFE
L, 227 =it @REL, B -T2/ -1
FIUEEKERFR Sml e T 1B L g
B L. 78 7 —AHESEKEDD 2FOBKRY
FRERGBRLRRERE L.

ATHRABEZT5BAREDO+= 7Y 25g ¥4
YLD ATLHEE (BAREKRITE 7THERCIEL
PR 125ml Bhnk, 5 HMKTHILENS 2D
+4 XL, 37CT 2.5 MTIRB LA b1 v
Fa~X—t L. KEKIZAPED INNaOH »inx
T pH 7.0 iR L CTH 5 4C CREERHRL, 25/
— - CHI T AR OHTE L R L CRRBEK Y #
L.

4. EERGoOQY b F74— (HPLO)

T E ) —-AESET O E FE, KBSE 0458 D4

VIS VI 4 A E—AVTAALIEDL, ABEL
HEtk 7~ 7S 7REALL. FE—-270H3]
Hize— s ELTCHELE. ElREG s/ v~
57 4 —DOWESRMETUTOLE D THS.

a) v x o — @y

# 5 4 : Hypersil ODS, 5pgm (100 mmXx2.1 mm
1D.); #7 A{BE :40C; BREEE :254nm KLV
S E (200~600 nm); Pk : 0.5 ml/min; FBEH :
AR =N EREBUKORK (1:1); HEALZ: lpl

b) Kz

# 5 A : Hypersil ODS, 5pm (100 mmXx2.1 mm
LD.); » 7 ABE : BH; BEER :2540m 5T
% (200~600 nm); ¥E : 0.2 ml/min; FEHA :
AR —AEREBOKOBRK (1:2); AR el
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Absorbance (mAU)

2067.6
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9.1 5.2 1.3
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Fig. 2. Three-dimensional plot of the butanol fraction of emetic ogonori extract
by multi-wavelength measurement

Absorbance ‘(mAU)
1303.5 ]

800 -

400 4

Time (min)

Fig. 3. Three-dimensional plot of the butanol fraction of emetic ogonori extract
treated with an artificial gastric juice by multi-wavelength measurement

x BB R

1. A9 /-LHHRDOTH /—LEIEEH DL
I )

LoERMd T, VERBEHRL A 2 ) — A Thilld
U, BETHLEMHEDEINELEL. ToTrxy
—AEPELEBECT 5 7 — 1 EKE I IRE RN
L, MEOHEBRZOVWTEERKE/ e~ /57
4 ~RITVESEH 2T .

ALBERARS JONB LIS % / — 1@y
— s x—-vi3th®h Fig. 1A ¢ Fig. 1B i+
X5, ATHBABRK X - THEHEEN RT) 1.13
DE—7BZHAPL, 1203 U3 59450 b B —7

BB L. Table | 47 % 7 ~AEHDE— 71z
DOWTDEHERLI. ELEEESHOIKTES =
v b (Fig. 2, Fig. 3) »"H ALGWMBR X - TEY
=7 (Amax 1% 235nm Hf35) OPLHRLA, HiC
300 nm BhE OREEIMT 2 EAHB LA B
bRELHHB Y~ 7 (RT 3.59) 2 KR INHE B
245nm MEECH D Z EAHBI LA, Ei 2540m o
BRI — 7 2 % — v OERNC IS U Tl &SRB
THEDE X ol

2. A5 /—LHHNPOKTFESS OLE
ftektEr = 2 VDA & ) — VIO KT EE S
DWT, AR 7<= /57 4 —{Tolnd D
5, Fig. 4B rBbh3 L3531 RT3.08 t ATH®
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MNP X BH i — 7 BB LS, £ LT
KRELBHITRIhRE D o7 RABOA+ =/ VD%
ERESPHTE T 210nm 5 X O8 335 nm FHE IR I
BAEFETHRSVIFET B, ATHRLECLS
ERIBEAEROR S ot E4 254nm DRI
E— 74— v ORERFCE VT LA LR NECE
BOERXI 1.

3. FEEMHEAT/VOE—INy—

BHMEA T/ VD=2 %~V ORELTNSL
b, FATENRIEYRELhscEDF T 7 ) %[
il L, BERks7 =257 0 — VIR
Bzt L7, Fig. 1C & Fig.5 @ zh¥h7 %/ -1 8
BOE—I A=V EBFERANTHD. =727
— VREWTHEBECHEE IR R - ke,
btk = 2 VT RT 113 L 1,470 — 2 23S,

M

0 5 0 5
Retention time (min)
Fig. 4. High performance liquid chromatograms of
the water fractions of ogonori extracts
A emetic ogonori; B: emetic ogonori treated with an
artificial gastric juice
Retention time of peak a: 3.09 (min)

Absorbance (mAU)
2962.9 -

S BEHITICE T 250 nm fHE OB E 2RI
Hhhts. ¥ 254nm kT3 v — 2 TR OB
251 EIEfk A = 2 Y DKL, AT VRSOHE
HELIBZ LXTRBEN. KESOE— 2728 —
v LUSHEESTICIS TR - JEfEkpEA =
VIRERBED LR h ot BLY -7 EHHOK
ITERRE 2 513 EIEfEtEA = 2 ) OF BT N
U

% =

AR U TEEEE R LIcEDA = 7 YIZATLRE
BB THE, FLOURATLIZIDONILVH O
D, HADOEY— 7 EWTHM L, BBk oF
kDb s L, SEEIMPLBRRARZ P ACLE
IS DZ EPHBILY:. 202 EhLBERECER
TROBEABET L EXWRBEHh, SH3EOF =
7V OEERYOBRBEOLIL LY, hHRBAOMEGE
Chnbsd0s LTHREDHRIEFMT L 25
BOEILEELELORS.

ekt A = 2 Y EIEEME A T VD~ 232 —
vEIVEERMNOBERCETFOERNREORL,
ChbOEANDLERBCHE I DDLE LD TH L,
RAHETH D, PRMUBHKIEEZRT IO THE0Y
WRTHLEN DD, FSERABREERLA X/ —
~THE L D TRIRAR Y A2 BT HRIET
CREZIMZ 122, foRMoWT LR LNEE
#2%5. FHLY K XIHAKTCAETHHIEA =
7 VNS ERCEAEE YR TR HEE TS
EvG, LnLEREREDS T, ) RFDEEAN

Time (min)

Fig. 5. Three-dimensional plot of the butanol fraction of non-emetic ogonori
extract by multi-wavelength measurement
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HEELS D, EABOEDF = Y REALBHEY
BLEBEOHERENBERERS XY, 4%
OIS UM A =/ ) DX DN R R
TEREERTILENDS. fnis, FPRIELER
EMERHHSIC L - TER NI

X iR

1) ABAES, HIIBE AREXT, HE £
FYEHK, KBER BT i BERAEE
LML EE AR RESS, P-4 (1981465 A,
BREETH)

2) BHEEAR: AfzE, 24, 507 (1980)

3) FERIEH: AREERAENEEERSE, BT
#£4 8, EEHLERDASRER

Trypan blue |21 %5 v FEFOFEREC LFHIZOWT
LE B - - JIetszte - mnis=an

Fetal Intrauterine Death and Fetal Malformation induced by Trypan Blue in Rats

Makoto Ema, Takafumi ITami, Hironoshin Kawasaxr and Seizaburo Kanon

The relationship betwcen fetal intrauterine death and fetal malformation was studied in Wistar rats.
Pregnant rats that had received trypan blue subcutaneously at a dose of 250 mg/kg on day 7 of pregnancy
were killed on day 12, 14, 16 or 20 of pregnancy, and the fetuses were examined. The rate of the fetal

intrauterine deaths increased with the increase in days after the administration of trypan blue.

Conversely,

the incidence of fetuses with external malformations decreased as pregnancy continued. The same de-
crease was observed in the incidences of fetuses with some particular malformations such as anomaly of tail

and exencephaly.

It was suggested that some of the fetal intrauterine deaths resulting from the admin-

istration of trypan blue were secondary to fetal malformation.
(Received May 31, 1985)

¥F oz »H Z

Trypan blue (TB) o {##&FHHIC D Tik19485EiC
Gillman 5V T X » TRMCHEI R TERS L OB
BRTRTWS. Ba L HRDY KEWT 55 M
w5 TB OEAZBERROWTHE L, 50mg/ke
Pk TB ZERI0A LTS THR Y Lick EILHE
MNEHTHZERIOMC L. Ei, fER6 B
8 HFCOMIC TB b Lick SRABHFORE
HENEL LD, ARCBFOTEARCRL AT
DEEAHRLRE. L L, FHORANREDLI
WIERI1 A A% TB 5 ClBfFO FERFETED
ERLEDLRAEhste. chbo o thh, TB @
X o TRBLEBNEINER L o THREFOETIAR
Wil s s EREM A HERI S hic. 22T, TB OfifF
CHT A EENELHES R TAERETA?  TB %
BHL, TORERUCIBRFLIRRL, ThZhok
MBI 2BFOFERNLTS LUHHBOHE R HFH,
FHEOHB BT X, TB HEiLY -
TRALLEBUHNTFERRCOBER Lo TWBHE

POHER AL,
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1. {EREH

Wistar 5 , 2 {HFH L.

BhirRIE 24+ 1C, BE 55+5% WRG S hi-Hh
HBZCHTARE SN (AAREETIE: 58 MR-
Aty 7)), R SRS B e (BARREE
T¥: 54 MR-Azxv&—~¥) & HBBRKEBRC X
b KA A B BRI & THE L.

12~16EMDIME T » PEHES » P EFERSFEND
V9K CTRE IR, R IVEBRCHT2E
Db DEZEBILEARL, TOHRIERKO B LE
o, DAy — B LTCHT L.

2. BEEWEILUVHEESE

Trypan blue (TB: Chroma-Gesellschaft, Schmid
GmbH & Co., Stuttgart, West Germany, Lot IF577)
RS AEERERCRARERL.

FEIR 7 BT 250mglkg % 5 5 b O HIME TieRY
Lic. #5812 10ml/kg 2705 X 5 RERHEL,
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Table 1. Effect of trypan blue treated at day 7 of pregnancy on fetuses at various stages

Day killed 12 14 16 . 20
No. of pregnant rats® 7 7 9 6
No. of implants 73 77 . 112 66
No. of intrauterine death 22 40 74 44
0® (33.6) (53.4) (65.9) (72.9)
No. of live fetuses 51 37 38 22
No. of fetuses with external malformation - 22 22 11
% (27.3) (19.7) (15.0)
Type of malformation
Anomaly of tail - 14 9 4
(%)b (17.6) (8.5) (5.9)
Spina bifida 10 7 11 7
?® (11.9) (8.4) (9.9) (9.2)
Exencephaly 9 5 7 2
(Z)b (13.2) (5.9) (5.7) (2.9)

a: Pregnant rats were injected with trypan blue subcutaneously at a dose of 250 mg/kg.

b: % in implants.

R0 BOBEIZ X o TED AR Y 1IR3 5 5 128
307 ¥ TORICHE L L.

3. BRAE

FEPRI2H, 14H, 168 ¥ 713208 CIEES » F 2
MEBFIZ X o TR L, FHERER X OCREOETE LT
oo BAfFIZTXC Bouin BCHEIE L, HEEMET
ARG T~

4. REOEE
EERBETL L A AL E UTHES L7

FRBIUHE

P 7 i TB 250 mg/kg % L F 5 L, &M
CRRF R L TR~ DRSS A~ B % Table
L Rl BMEFOFERNTEERIZESE S5 HOITERE
12H CBEIR33.6%Th b, HEHOAKOEBL LD
CERL, EHE20H TIR72. 9%k L.
BEFDONAERABICOWTRENE 25, HESBRB
FFORBFEIEIRI4E TI1127. 3% Th - 1o, TR
2057 TIX15.0% 7 b, BFOFERECE L LHT
BEROBPIEBE & L RETT2HEIA LR,
¥, FEIRI2H ORF CIRRIMFTRELRTENBR SR T
WBDT, HREFOMMYELREL, HETHBEF
HELTORBI Lichote. &b, TB 510k

> TIKBEIRD HHPY Ths BAY, ZHHH#
F IV DTN E 2, 2o TIBIRE
IR LR h - 7oh, BHER I O5EE-T
LHMFORBBEN TBHSEHOAEERL L LE
TTafEPmnAbLR.

BFOHFHLETFEHRT LOBFROVWTIZEEY
FRBRIMTOR TV 5. — BB, BFOHRH L3E
TERFBELCBG & Al X h?, Wilson® 3% L
ECEGPRFOETFECHTHIRIEOBERICIS LD
Titlsuw E RT3, %72, Chamberlain & Gol-
dyne® s X {f Gebhardt? {33 & A &I~ 7
BRFTRITS ERRTWE. LI, EEBHUR
T, BEFEEERERTEOWE Bld,
cyclohexylamine®, DDT?®, MIg§NHR O L) b
B2 EdHmbhTVw5. L, ERECESTY
BxH5 L L, AWBRRORIBE LBRFOTE
HIEEENRELRCERTEZ LD I ALRBBAT
HBHHYW, 0 X5 BRI, RELLEENERE
o THIFORREHRMIGET 52 L 2ENIZRS.
TB Tho DX RSN BBE IR ZLhb,
TB OFA G LM ERTHERTBC TBA2RS
U CRAF R RBRIFICERIL L T~ TR, #5
HORBEREMAE L LRBIFOTENRTENRESRL,
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Studies on the Enzyme Immunoassay of Porcine Pancreatic

Kalliginogenase Preparations

Tadashi SHIBATA and Hiroshi Isaka

The enzymatic activities of some kalliginogenase preparations were measured by the method of enzyme
immunoassay and the results were found to agree with the values obtained by the method of enzymatic
assay. Moreover, HPLC indicated that all preparations contained unknown proteins.

(Received May 31, 1985)

BV L) yr— EOERRRITILA % RENROHH
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PURIENEERE Fr fodd, in vitre DRERES & U TEER
MBS, BT = vRIETAHED, 7
CHARIT 9 A0 BIV=VHA L) T 247
mENEHIh TR

BORBRBENEERD S b7 AN V2 7 ¥ —
L RO F Vv A REE Ho-2 ) -m o
IN-FTA¥=v-P-=tu7=) F (52266) % Fi»
LHEY REEI . & OBEERIEE LT
BtV FA DL LI T 24P TR VO —
CEFCHRA L ATAONML LS —HLL

AR S ARV EERS 7 r< ST
7 4 — (HPLC) X o THMHD R T-1OT
BET 5.

£ B BB

10 & #°
Y- EHEINE G T, T e A
3fEds L ONEHH 3 8) EARRE A LERL Y

nEINi

2) FHER

BRI U o0 7y — CEHESR (110MAL/7 v
T) BERLK.

3) HE-H%
Ho-RYyp-v4or-7AF¥=yv-P-=tn7=
Y F (S2266) i3 —{LFER, FA XY Fvv4Y
b €& —i% Sigma #, % O MZERCHVCREIR
REBEBRAEERA L, TV FA 2467 vk
ARG RRE, REINHRY LR THS. ekk
BlWieh ) 2 Fr—Eido = X SR
hc 1029 KU/mg OfEH T USSR A%
L.

4) hvue/HFr—PEREHANEE
BALOFED it

5) AV I EF—EOTLHFALALIT v 121
SRR IR RIS B R 1B A 2 D D R
WitV VIS, pPH7.0 (0.1% v vmiE7r7 3 v,
0.1M #fb YDA, 0.01% F 4L+ P U v 4,
0.01 M #ifb= 7 x> v A &F) ZHWTHRL, 0.01
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Table 1. Potency of kalliginogenase in pharmaceutical preparations by the enzymatic assay and
enzyme immunoassay

Sample Potency
(Unit in one Enzymatic assay Enzyme immunoassay
preparation)# No.of Mean Unit Mean percent No.of Unit + S.D. Mean percent
exp. (%)%* exp- (%) %%
n n
1-01 (T : 50) 2 24.18 48 .4 6 24.6 + 0.74 49.2
2-03 (T : 50) 2 28.93 59.9 6 26.3 + 0.79 52.6
3-04 (T : 200) 2 T4.88 37.4 9 4t.2 + 1.12 23.6
b-07 (T : 10) 2 6.29 62.9 9 5.09+ 0.1 50.9
5-12 (T : 50) 2 27.68 55.4 6 41.9 + 1.66 83.7
6-13 (T : 50) 2 37.49 75.0 6 36.3 + 1.20 72.5
7-15 (T : 10) 2 k.30 43.0 6 4.64+ 0.24 bo.y
8-02 (C : 50) 2 24.55 49,1 6 25.0 + 0.77 50.0
9-08 (C : 50) 2 38.38 76.8 6 39.6 + 0.69 79.1
10-14  (C : 50) 2 28.08 57.4 9 23.0 + 0.89 46.0
11-05 (I : 140) 2 20.82 52.1 6 20.6 + 0.88 51.5
12-06 (I : 10) 2 4.53 45.3 . 6 4.17+ 0.09 41.7
13-11 (I : 40) 2 43.68 109.2 6 45.2 + 0.36 112.9

¥ , T, C, and I represent Tablet, Capsule, and Injection. Numbers in parenthesis are
the unit represented in T, C, and I, respectively.
*¥%¥ | Percent represents the mean value per unit in one preparation.
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2 60r ..
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2 s 50f ,
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= 30r 2 .
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Fig. 1. Standard curve for kalliginogenase by Fig. 2. Correlation between kalliginogenase unit by

enzyme immunoassay enzymatic assay and by enzyme immunoassay
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HPLC of various kalliginogenase preparations

Column: Toyo Soda TSK GEL G2000SW (0.75 x 60 cm). Mobile phase: 0.05 M phosphate buffer
in 1.29% NaCl (pH 7.0). Flow rate: 1.0 ml/min. Detector: UV (280 nm). Sensitivity: x0.08

~0.5 unit/ml DEWE L, ARHEKE L.
HEOREM LSV T » £ 1 RIFXETRY - .
6) HPLC
HBILREERA s e= b /57 LCHA R LR

SRS E SPD-6A R\, b T A X BN E

TSK GEL G2000SW (0.75X60 cm) # f\ 7o #il

T 280 nm, FKEEIX 0.08, BEHMEL 0.05m v v

iR, PH 7.0 (1.2%% k> + v v 2 &70), i &

12 1.Omlmin O&HETrr= b 757 4 —ffotc.

MR EFE

EVHFAL LA LT e OBBRO—FI% Fig. 1
WRT. &7 7y MISEO M & BRE FT

N7 ey PR X 5 BEBEBORITHE 0.004~1
unit/m! O CREITTEETDH b, 0.0032 unit/assay
tube & F\WA-HIEHEDREE (cv. ) 123.4% THo
7o, BEHEBOESRIIREROERBL TR T HE
S LS unit fAD L HRD .
BREHMEREE = VA AL LT » 21 DR
% Table 1 R34, WHERHEENI<—FKLTED,
VA AL ATy BRI G
T35 EBbhs. CoZERIIL Fig.2 RRT L5
HRIFEE ED bR, LHLEK 3-04 DX 5
eV Al AT vued BMEELTRETSE LM
i 5-12 DX SREWERRTEHELEHB. TORRA
BALIT vy w4l bAaB L, SFTRMEDE L
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TREXREET 540, ¥ fiBERGERIGRET
HLDODFETHEEN, SOREROH YO ¥
—EPRHF T RBP—BEFELIDD TSI AT v A
CIIEEIR D HA L ENE L LIS, Fig. 3 HlH
Drr=<r I ART. BARRIIC /¥ —H
0.4 BIHSETHD. HY ) ¥r—EiRfior—
DALY ELBDHLRE. ZOoVLTh
P CHE LRI THERT LB D B.

3 & e

E2VHEL AL LI T oA T Hh Y 2 ¥ —LEH
AL, NS E TR AT AR REEET,
FELHHFTCHATRETHH 2 L FED .
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1) H. Moriya et al.: J. Biochem., 58, 20 (1965)

2) P. S. Roberts: J. Biol. Chem., 232, 285 (1958)

3) I. Trautschold, E. Werle: Z. Physiol. Chem., 325,
48 (1961)

O HFIBTES: EEUEE 91, 413 (1971)

5) 1. Trautschold: Handbook of Experimental Pharma-
cology, Vol. 25, ed. E. G. Erdos, p. 50 (1960),
Springer-Verlag, New York

6) E. Fink et al.: Freseneus Z. Anal. Chem., 290, 183
(1978)

7) ZEE IEH: FEHEL 103, 183 (1983)

8) & HIH: @A, 101, 83 (1983)
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Flower Bud Differentiation and Development of Opium Poppy (Papaver somniferum L.)

Takeo KumagAr and Yoshio HATAKEYAMA

Flower bud differentiation in opium poppy (Papavrr somniferum L.) was investigated under the condition

of spring sowing in a cold area.

The flower buds were differentiated from higher to lower order nodes.

The flower bud differentiation of terminal flower of 1/0 node was observed in early June, and then after

5 days that of the lateral flowers of 3/0 and 4/0 nodes.

The beginning of ovary formation was observed

after 20 davys in 1983 and 15 days in 1984 after flower bud differentiation.
(Received May 31, 1985)
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Table 1. Appearance rate (%) of flower bud (1983)

I(fr‘éij June4 = June9 June 14 June 19 June 24 June 29 July 4
1/0  Before A 100  Before A 85 B 6 E 6 H 5 K16 L~M 100
A 5 C 24 F 24 1 39 L~M 84
B 10 D 18 G 24 J 33
E 47 H 41 K 17
F 6 I 6 L 5
3/0 NO 100 Before A 12 A 19 D 7 D 5 H 6
A 12 B 69 E 22 E 0 I 11
B 6 C 6 F 7 F 5 J 44
NO 71 NO 6 G 29 G 20 K 22
H 14 H o NO 17
NO 21 I 25
J 10
K 20
NO 15
4/0 Before A 41 A 33 B 8 D 6 G 6
A 18 B 33 C 15 E 0 H 12
NO 41 NO 33 D 8 F 23 I 53
E 31 G 18 J 29
F 31 H o
G 2 135
J 18
5/0 Before A 24 A 46 Before A 29 B 6 G 38
NO 76 B 15 A 7 C 12 H 54
NO 38 B 21 D 6 I 0
Cc 7 E 0 J 8
D o F 6
E 14 G 25
F 21 H 37
6/0 Before A 18 _ Before A 21 C 20 F 7
NO 82 A 37 D13 G 13
B 32 E 13 H 20
ND 10 F 20 160
G 33
7/0 Before A 6 — ND 37 C 22 D 11
NO 94 Before A 32 D 5 E 17
A O E 28 F 28
B 10 F 17 G 17
C 10 G 17 NO 28
NO 10 NO 11
8/0 NO 100 — ND 16 B 5 D 18
Before A 42 C 48 E 35
A 21 D 5 F 6
B o0 E O G o
C 5 F 10 H 6
NO l6 G 5 NO 35
NO 27
9/0 —_ ND 6 Before A 5 Cc 17
Before A 24 A ll D 28
A 24 B 22 E 5
NO 47 C 28 NO 50
NO 33
10/0 —_ Before A 30 Before A 25 C 22
A l5 A0 D 22
NO 55 B 15 NO 56
C 5

NO 55
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_ Table 1. (continued)
g%c: June 4 June 9 June 14 June 19 June 24 June 29 July 4
11/0 - ND 5 Before A 15 B 28
Before A 10 A 10 C 11
A 5 NO 75 NO 61
NO 80
12/0 — Before A15  Before A20 NO 100
A 5 A S5
NO 80 NO 75
13/0 — Before A 10 Before 10 —
NO 90 NO 90
14/0 — — NO 100
Table 2. Appearance rate (%) of flower bud (1984)
oNr(ad; June 5 June 11 June 15 June 20
1/0 Before A 60 H 6 J 7 L 14
A 33 I 56 K 93 M 86
B O J 38
Cc 7
3/0 ND 12 B G 7
NO 88 C 13 113
NO 80 J 7
NO 73
4/0 ND 19 Before A 13 E 7%
Before A 12 A 13 F 36
NO 69 B 33 G 36
C 13 NO 14
NO 28
5/0 ND 7 Before A 40* Before A 7
Before A 7 B 7 B 7
NO 86 C 13 C 14
NO 33 D 29
G 7
NO 36

* Appearance rate don’t make a total of 1009, for the shortage of materials due

to insect injury and others.

M: LA ETERPHR LRI h, LT
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SHORMRELTEBY BB L 5 Kic» - EOHEE
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Fig. 1. Mean temperature in the period of flower

bud differentiation.

O: Mean temperature of Wakayama in 1958.
®: " of Nayoro in 1983.
X: 4 of Nayoro in 1984.
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Riboflavin Reference Standard (Control 831) of National

Institute of Hygienic Sciences

Hiroshi Tokunaca, Toshio KiMura and Tsutomu YAMAHA

Riboflavin was tested for the preparation of a “Riboflavin Reference Standard”. Analytical data ob-
tained were as follows; loss on drying: 0.23%, optical rotation: [@]}’ =—134.5°, melting point: 292.8
~294.8°C (decomposition), infrared spectrum: same as Riboflavin Reference Standard (Control 811),

thin-layer chromatography: four contaminants, solubility: less than 12 min, nitrogen: 14.88%, (theore-
tical values: 14.89%), assay: 100.5%.

This material was authorized as the Japanese Pharmacopocia Standard.

(Received May 31, 1985)

HHHRERFFERY (JPX) ) £7 5 € v OERE, 4. REFE i) EHRME RXE EEW
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ntrol 811), RITAKEEMAY A\ 2. WAL A S IUERLERL, To0 | mg vRERED, &
AMIHBET Vv a—Fy YY) A A0RAGL. KER{LT bV w AZRE (0.1n) 0.1ml % hnx T %R
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100}
80

g i

2

@ ol

‘E 60

2]

£ 40}

3

4

U

=9
201

0 1 1 1 i 1 1 1 L L I '
4000 3500 3000 2500 2000 1800 1600 1400 1200 1000 800 600 400
Wave number (em™!)

Fig. 1. Infrared spectrum of the material for Riboflavin Reference Standard (Control 831)
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Fig. 2. Thin-layer chromatogram of Riboflavin

A,C: Japanese Pharmacopoeia Standard 10,20 pg
B,D: material 10,20 pg

WABEY e AR )= e KELT VS AFAT VE=
v AEW (80:19:1) RBEMBLEE L TH 10em 7
BALY:. WEEYBEZLLOD, RERRIHR (366
nm) XL, LTHELAHy PRFEBELL.

iv) WRERT FEMERA R X ORI RIEERL, Toi
10mg #{EWITRD, 5 %8 100ml »inx, 75+
I'Cemsl, VEY I EVORMEBRELE.

v) eF i FERERL, Tof Smg EECE

D, FRAEH7 AL IE—- AR, EEHFHCT
BEROBRET- .

5. RERHE i) R 2WREWEAaOKHKET,
bEhiiREVWAD S,

i) AR 0 0.23% (0.58, 105C, 2B

i) FEXEE : [alP=—134.5°

iv) Bis :292.8~294.8C (4fR)

v) HABI A2 b Ao Fig. 1 g,

BEERIRA—DOAR7 PARELL.

vi) il 7v—< bt 778 Fig. 2 Rt

Ekty TOEER T, & 4BOTHMHOEN A
v PRk,

vil) BHARE ¢ BB T UEEERIE, L w12 LA
CHERLI.

viii) 2% : 14.887% (FEiR{A : 14.89%)

ix) stf 1 100.5%

BEAEHNE LTAFELLY A7 S Y v BEER
FEES (Control 811) L BRI L 7. #BIrr =
IR LD, BRI, 4 @0 T
A Eh, TOERML, 100.5% THote. £O
fLOMERHR LY, SEAF LLEERFE IR
ARBTTERER (AAEBATELR) B LRHE
HT 52 EwEDk.

#Hhw, BRSBTS VBTGV
HAS RS &S L 2T

BN LR 7 A 2 4 € vERERE S, (Control 831)
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Ascorbic Acid Reference Standard (Control 831) of National

Institute of Hygienic Sciences

Hiroshi Toxu~NaGa, Toshio Kimura and Tsutomu YAMAHA

Ascorbic acid was tested for the preparation of a “Ascorbic Acid Reference Standard”. Analytical data
obtained were as follows; loss on drying: 0.00%, optical rotation: [a}3’= +21.2°, melting point: 189.6
~190.8°C. (decomposition), infrared spectrum: same as the Ascorbic Acid Reference Standard (control
811), and assay: 100.7% by iodometry, 100.2% by 2,6-dichlorophenol indophenol method.

This material was authorized as the Japanese Pharmacopoeia Standard.

(Received May 31, 1985)
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HLHHEBXRERSG (JPX) 7221 vEsK, B
JORESHR O 2 52 B v 5 B #A R R PTEE SR
(BAERITERESR) “7 A 21 € LS (Cont-
rol 831) » Wk LicoTHET 5.

1. FH: REERKITFEHERNLEIVBALL

2. BRWHEHSIUVRAE BAERIE#ES (Con-
trol 811). RAFITAKFRA L A Fe.

3. EE: v~ rHEHBaNERE TS
FetRERt, 35 XOTEIIBY 270-30 A HHIEEHE
Fuie.

4. REBERAZE i) BEBERE EXE T8
JPX 7220 vBk YO R ik ORBELIERL,
B (O RRD 3 JPX — R A K L .
) FRABIRAR 7 b B4 h Y v AR A
ALt

i) BEARMIEE 2 0.00% (lg, vV H 7 A, 24B5RD)

i) BEREE : [a]®=+21.2° (1g, 7, 20ml, 100
mm)

iv) RA : 189.6~190.8C (%)

v) FABIRA2 + A : Fig. | it

EXN, (Control 811) LE—D R~ 7 ba®h g to.

vi) SBE s vEE —-100.7%, 2,6- 7R A7 =
I =nA VYT 2 —AEE —100.2%.

& Ei

BEUERFERE L TCAF L7 A2 E vl BAE
JRJiERHEN, (Control 811) & Hedgtiat Lic. FHOR
BOE, SEAF L IEIERTU A E L H A RRET
ERES (BARRFEES) cBLERHrET s
EwEDIC.
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Fig. 1. Infrared spectrum of the material for Ascorbic Acid Reference Standard

(Control 831)
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Saccharated Pepsin Reference Standard (Control 831) of

National Institute of Hygienic Science

Hideo Fukubpa, Tsuyoshi TaniMoto, Toshio KiMura and Tsutomu YAMAHA

The National Institute of Hygienic Sciences Reference Standard for Saccharated Pepsin (Control 831)
was prepared. The potency of the material for this standard was measured by the Casein-Folin method
and estimated as 7.89 units per mg. On the basis of this potency it was decided that the amount of the
standard to be used in the procedure for proteolytic activity of Saccharated Pepsin in J.P.X is 48 mg.

(Received May 31, 1985)

ELFARRTT A7 v VIF R h ETIt6
EEH T X0, 40 7 0H OFEEHES (Control
831) o AMTEET LY b, TOREREELN
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1. #HEAES (Control 831) : A RPUFHA LI
X R, ROLEREE R 5 g TR AR
YT LERLIL .

2. R¥E: BAER GRS TS I
#h, Control 771}, HARRITEHER +» o VLU,
Difco #BIAB Y €4 v} X O TRA R £ 3E5
=/ —LRAEEH I

3. BeFHE: BRRLOJBED RELTIT- 1.

(8) FREAW LT X OBIEENEA 20~40 mg
YERERE®ICED, 0.0l NERY Iz THEML,
100ml & Ut-.

(b) BB HAR» ¥4 v 1.8g i 0.05NHifk
240 ml ¥ fnx T L, BINC/B ¥ T 70C TNk
LD, K 60ml %oz .

() FY e EERAW bV 7 e BEER: 18g, BE
Brrvva (3K 308, Kk 20g wkimm
ZLTHML, 11 &Lt

d 7+VvRE 7=/ —ARELKTIHIEZS
T TH .

() FmovFHER = vEEMBEYHEC
B0, 0.2N#mew ey T 200ml L, IHKEZO
% 2ml R, 0.2N#RE2 s T 20ml &
L.

() $R{EEE 40CERFLRLLAMER Iml 2, [
T Tk LB Sml hnk, 40C T 1RHK
EER0n, MY s e B Sml 2Nk, 40CT

30 Bl B A58, A 2ml 1z 0.55 M g b
Vo ar SmlBLI07 4V v 1 ml #inx, 40°
T4 Lt o il 52 660 nm 2513 2R GES A il
ElLl, chEfe, HYLHHERCZr Y 720
BRI e Ik, S¥WEBR YA T, UTRHE
CHRITL, BohicfirdRilE L. —F, Fr
O VERHER 2 ml B A OR DA TR B
L, BlEieE. cofo22ilpis 0.2N Higy
) ARy A

4. AEHR  HARIECHIERYER 8K (Exp. 4
T 4 308D 3 XUBUREER 2 308 (Exp. 4 Tix 438
) HH—EREYFER L TR oWTTh
ER ST oDIER T 7. Fhbofifr Table
1 st

FUEIMm & b I Ui TPl i e R OBl
e ThEh 7.89 4y /mg 3 X T° 5.40 Bifir/mg
TH ot SEG SN BUEEER O S 5. 405(7/mg
T ONERE DI 5. 36 A2 L B TRL —FHK LT
BY, COZERSEORBRRNIEHLI B LY
RTLDEELLR, Lih-T, oGy
MONMOEFEIREVWEELbhE. BEERSGS
B~ 7 v ik 3,808 /mg LI EEREIRTHBHY

© 0T, BIEHOEAMLOREBRT &1 5 RtoENR

100 mg 1wxf3 2 PIEEMEMOMERAIRLIT 48. 2 mg 34 &
5.

BEDZ &nb, FiEHs (Control 831) 0 HGE
Wi~ 7> v ORAMNRBRIC ST 2 iR % 48 mg
EL, E0BFRFAarERTHEEE LK.

5. ER: —RIYEAERONDERETHEA,
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Table 1. Potencies of the National Institute of Hygienic Sciences Reference Standard
(Japanese Pharmacopoeia Reference Standard) for Saccharated Pepsin (Control
831 and 771) estimated by Casein-Folin method?

Exp.1 Exp.2 Exp.3 Exp.4
sample u/mg c.v. sample u/mg c.v. sample u/mg c.v. sample u/mg c.v.
No. No. No. No.
(Control 831)
1 8.745 3.0 9 7.272 3.0 17  7.034 5.2 25 8.211 3.9
2 8.534 8.1 10 7.545 2.6 18 7.142 2.8 26 8,153 2.5
3 8.245 4.5 11 7.324 1.0 19 7.712 1.9 27 7.8 1.3
4 8.762 5.4 12 7.465 1,2 20 7.768 3.4 28 8.009 3.0
5 9.236 4.0 13 7.595 1.9 21 7.371 3.3
6 9.122 4.0 14 7.525 1.9 22 7.799 4.7
7 8.190 7.3 15 7.848 1.6 23 6.857 5.6
8 8.490 5.5 16 7.400 1.2 24 7.777 7.9
mean 8.665 4.1 7.496 2.2 7.432 4.8 8.051 1.8
(Control 771)
1 5.608 2.2 3 5.154 2.7 5 5.009 0.9 7 5.347 2.7
2 5,130 5.0 4 4,978 1.6 6 5.306 2.5 8 5.939 8.2
9 5,644 6.5
10 5.893 2.5
mean 5,369 5.066 5.157 5.706 4.1

c.v. : coefficient of variation
Each fiqure (u/mg) is the average of 5 measurements.

KXY Eisb, SEOFEEFONEYRET LMD, BRANTOWEHEOEH (C.V. ) 2A405EOD
JEERE L@ E L bhie. —2i, BEESR JEHOFHEERTREDTWZ LD, FilER
B ERCHERERO DML TS b0, i, #  ORHOH—WCHER LV EHIhs.

1 B OB FAHIE X R B B 0 DIl o B2 FIH

SRAHELE S THRIBENEZRDLIDOTHS. WA RET AN ), TRV ARE
SHENIZ OWMUBELXRCTIBRTIT e, 8 BHEASHERSIRLET.

SPEEI X - TB LA B RO 23 E OflE

BE O & 5 & —B L7, SIS o 2 5L X ik

THEYED, ELLoRRELRAL THEEMT 1) EiREmES: #eE, 78, 135 (1960)
BEUCHo7. Fte, Table ]l WiRLA L 51T, & 2) BYEMILG: #ERE, 95, 70 (1977)
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Kallidinogenase Reference Standard (Control 841) of National

Institute of Hygienic Sciences

Tsuyoshi TanimMoro, Hideo Fukupa, Toshio KiMura and Tsutomu YAMAHA

The second “Kallidinogenase Reference Standard” (Control 841) of National Institute of Hygienic Sci-
ences was prepared. The kallidinogenase potency of the standard material was assayed against the first
“Kininogenase International Standard’ by the bioassay method based on vasodilator activity in the dog
and the enzyme assay methods using benzoyl arginine ethyl ester and H-p-valyl-L-leucyl-L-arginine-p-nitro-

anilide as substrates in collaboration with six laboratories.

The potency of the kallidinogenase reference

standard material thus obtained was defined as 115 International Units per ampoule.

(Received May 31, 1985)

1982fE, WHO 37 Y ¥ 7 ¥ — CEIEEE ST
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I L MBE AV 5 BEREEES R JUH
MAE AR BRI AT L. BB OoBRE
RIS TR L.

£ B K&

1. EREESR

HV - EPEELES (U2, porcine
pancreatic kininogenase) {1 WHO 2585 3 hicd
DTHY, FDO17 v A2 5HEENRMYELL D
Thb.

2. EHiIBERABRAEERRARH

B BAERRAT A Y & 7 & — CERER BRI
B LT 2BV ) ¥r—¥ (T4 V¥4
LAAB IV BEEl) RIR L CKEEN LK,
TYIARHEL, BRERELELOTHY, A=

NIEBHRRSH L DEA L. B X 2RBEEUT

Table 1 (IR Y TH Y, 7 VA TCONESE
o, B0 FRBHTUIIVHDOTH- .

3. ®BEHZE

H Y2y —CEERRERORENEE LTI,
AL AT oA B EERER Y AV S BRGNS IIELE
OWERVHA LI, AA4F 7 v A BIA = MmEH
IRE RS ARV, FRIEE Y A5 kit N-
Xyt T2 vzFa=AT L (BAEE) %3k
B L= AT 5 —EERIIEESD &L _7FVER
HE (D-~LYr-vf -7 r¥=yv—p-=tn7=
Y ¥, 5-2266) #ILEW L EHENEEREYD 2y
A, FHREENE IR 3HED > bhbElc
BB Y A EIR L L.

A4 KT A PR X OEREENEEOBRIEE
WAL TIT - e

MREELD

RV Yy - Y EBEER YT L T 706
BB X 2 e A Table 2 iR Lt 4 =i
RIpnflsEs:, S-2266 %A o BERIEHEREE R X O
BAEE % Fl\W e RIEHIERE I X 2 BER R O 1l
FEHFEREFRERL 7 v A% 1LY, 17,1,
110.6 HEFEHAITH D, ZhbHEC X BHEROHM
N1 7 v AN b 2. 9EBERETH - K.

DRSS, SEGE L CBEEERERZL 7S
Mt b 115 BEREHR 2 S0 LEYD, 2 EET
TERBRTTH Y © 7 ¥ — CEHES (Control 841) &
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Table 1. Results of analysis of “Kallidinogenase Reference Standard’ material

*% *xk *kkk
Contents weight Lactose 1H20 Potency

{mg/ampoule) {mg/ampoule) (KU/ampoale)
*

n 12 12 12
Mean 4.963 4.879 108.0
S.D. +0.029 +0.027 +0.42

kdkkkk
C.vV. 0.58% 0.55% 0.39%

* Number of ampoule
**x On account of the hygroscopicity of lactose, the weight control of contents
of the open ampoules is only possible in an atmosphere without humidity (
therefore P05 in the balance compartment and in desicator).
*** |actose determination was carried out with Dinitro-salicylic acid method
as described by Sumner (Ref. 2).
***% (Qbtained titrimetric assay method using BAEE as substrate. KU: kallidino-
genase unit.
*xxxx Coefficient of variation : (S.D./Mean)x100.

Table 2. Potency of “Kallidinogenase Reference Standard’ material

Assay method Lab. 1U/Ampoule (n) Remarks
Bioassay A 115.8 (1)
(Vasodilator activity in dog) B 119.8 (3)
C 97.7 (3)
average 111

Enzyme assay A 115.2 (3) pH 8.0, 30°C, rate, +SBTI
(Amidolytic activity on $-2266) B 120.2 (6) pH 8.0, 30°C, rate
D 114.9 (5) pH 8.0, 30°C, rate, +SBTI
F 118.1 (12) pH 8.0, 30°C, rate, +SBTI
average 117.1

Enzyme assay A 114.2 (2) pH 8.0, 30°C, pH statt, +SBTI
kEsterase activity on BAEE) C 105.2  (12) pH 8.0, 30°C, rate
E 108.0 (12) pH 8.0, 30°C, pH statt
F 115.0 (12) pH 8.0, 30°C, rate, +SBTI
average 110.6

S-2266: H-D-Valyl-L-leucyl-L-arginine-p-nitroanilide dihydrochloride
BAEE: N -Benzoyl-L-arginine- ethyl ester
SBTI: Soybean trypsin inhibitor
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Thiamine Hydrochloride Reference Standard (Control 841) of

National Institute of Hygienic Sciences

Miyako OnTa, Toshio KiMura and Tsutomu YAMAHA

The “Thiamine Hydrochloride Standard (Control 841)” for the Japanese Pharmacopocia was prepared.
The following analytical data were obtained; melting point: 239.4°C, infrared spectrum: same as the Japa-
nese Pharmacopoeia Standard (Control 811), pH: 3.2 (1% in water), loss on drying: 0.8%,, water content:
0.65%, nitrogen: 16.7%,, thin-layer chromatography: no contaminant, high-performance liquid chromato-
graphy (HPLC): seven contaminants, assay: 99.5% by the JPX method (thiochrome method), 99.8%
by UV method (246 nm), 100.2%, by total chloride method and 100.1%, by HPLC. On the basis of these
results, this material was authorized as the Japanese Pharmacopoeia Standard (Control 841)

(Received May 31, 1985)

#-FRIEARERT (JPX) o+ 7 3 v, R,
RS, W7 v, ERBEROERECHVS
Exr e ABRIERE S (BFERHELESR) (Control
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1. EEEH ROERIEHERESEIIEBAL
#- (JPRS-M).

2. EBMHLGIUVRE BAERIEES (Con-
trol 811, JPRS), A ITATRRE L AV, 8K
BAns8Tva—7, F¥U a5 60Fs R
fe.

3. ¥E LEodrEs QV-50 3, Hirksts
FJEEEE 270-30 B, SPRHEEKSFIEEE AQ-1 H,
- VERSTER 29A B, = = vETER
EHREEXES SM-401 &, Birv w4y 4 — 655
-60 B (F— 2 MEEF) FXEUBEKAE7 v~ b
757 6558, ANERTE UV == — 638-41 Hl.

4. BBAE #HeTiooirig, JPX o—
BRABSIVEERE R BREF7 v ORBR)
EREALL. EEER RATROF+ 77 28
(JPX ) iz, 246nm o RIGE Y AET 5 Hik
(UV ), 0.01 N mEAIHIC X AiEE (RIEHRE)
K IO s m < 757 (HPLC) #d A
Tir-te.

HPLC g JilsEgtt : 5 27 22V L7 50DS
-H (7 & =2 #R&d, S5pm, 250mmx4mmi.d.),
5 A{REE : 40C, T : 0.8 ml/min, R : 246 nm
(0.080.D.), BB : 7 b=tV 0.IMY VR
e (pH 3.0) (17:83) Bikic 10mM oA 2 x
VALK VRS MY v AT,

HPLC iz X » &4 : JPRS 3 X0t JPRS-M 100
mg % 0.001 N i E» LT 200ml 2L, &
o 10ml % & b 0.001 N $EE%H 2 0% T 50 ml
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Fig. 2. Ultraviolet spectrum of the material for
Thiamine Hydrochloride Reference Stan-
dard (Control 841)

Etn. Fo 10p % HPLC kAT 3. JPRS %
BEREE LG, ENRBREYAVCTERL ..

5. HRERRE

1D R AEELEOBERT, bR
Buribs.

2) Bhs:239.4C (n=6, THHRLK 0.57%), &
3 JPRS 3 240C (n=5, ZEHRIK 0.57%) Th-
7=,
3) HR:JPRS-Mlg %K 5ml iEhrT L,
RIEAEHTH - .

4) pH:3.2 (1 %%HK)

5) FHABIRAL 2 v KBr GEH 3 CTRIEL
JPRS-M o ##AHBILA~= 27 b 1% Fig. | wi+. o
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Infrared spectrum of the material for Thiamine Hydrochloride Reference
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Fig. 3. Thin-layer chromatogram of thiamine
hydrocbloride

Conditions: TLC plate; silica gel 60 Fpsq (Merck,
precoated, 0.25 mm), developing solvent; the lower
layer of the mixture of 10%, sodium sulfate-benzene-
acctone-methanol (5:3:1:1), detected under UV
light (254 nm).

JPRS-M: Material for thiamine hydrochloride refe-
rence standard, JPRS: Japanese pharmacopoeia
standard (control 811)

— R B CRIRAZ D, ThbORIGEEIXELS
ST,

6) FEABILA-L2 a2 JPRS-M % H B VSIRIC
BLick E0BARINAS s + 1% Fig. 2 @R,
JPRS-M iz 0,001 N ¥t (pH 3.0) %inz <
10 pg/ml & LRAEL 2. BRERIT 246nm ThH o
fo.

7) WHEME :0.8% (0.1g, 105°C, 2E§RD

8) k4 :0.65% (0.5g)
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Fig. 4. Chromatograms of the material for Thiamine
Hydrochloride Reference Standard

a) JPRS-M (50 g g), b) JPRS-M (1 pg)
Conditions: column, Chemcosorb 50DS-H (250 mm
x4 mm i.d., 40°C) ; flow rate, 0.8 ml/min; detection,
246 nm (0.08 O.D.); mobile phase, a mixture of
acetonitrile-0.1 M Phosphate buffer (pH 3.0) (17:
83) containing 10 mM sodium octane sulfonate.

9) €#:16.7% (n=4, HEHfH 16.61%)

10) #i@ 27 v—=1t 7578 : JPRS-M ¥ 1 ¢ JPRS
DERER Smg L2z - 1ml Zhniz TEML,
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DR RBH L THE L. Wihd 4041(200pg)
DOBAHETL, EARy MU DO ALy Mk
DL hch -t _

11) HPLC 32 X % #iERE 1 JPRS-M & X U
JPRS o xh#h Smg /K 1ml fnz THEML, £
® 101 (50 ¢#g) % HPLC icii A L7c. JPRS-M o 7
m—= | 75 a% Fig. 42) wiT. Rtov— 712,
BEEEF7 3 v X W RERHOENLDOMN6fHL > o

NME—=NIEZDLRED, €= 70)E%DFEWTiIVv
ThLfuh (<0.02%) Thote. £¥—7HEFEDOHR
ik 100% L LT — 7 OEBEE S RER LTS &,
HiEF7 3 v99.8%, v'— 7(1)0.2% Th-1=. JPRS
3, JPRS-M & Ensre~trsavbhy, 4
BLRALCTCH- .

12) F& : JPRS-M 12 JPX %, UV &%, #E#%
BRI HPLC Stk hEB% 75 £ ¥, ThEh
99.5% (n=10, ZBEHHEE 0.99%), 99.8% (n=8,
EERE0.30%), 100.2% (n=3, LEFEH0.44%)
F LT 100.1% (n=4, FEHRE 0.56%) TH-71:.
721U, JPX @, UVE:k ks HPLC 843 JPRS %
100.0% & Lict 2DfiThHs. HPLCETER L
L &on JPRS-M 7 w—= 1 /5 A% Fig. 4b) R,
A E LAV T, THHEKO0.56% L HH
LR AS YRR e ot

T ]

B E LCAF LT 7 ¢ v AAERHE
5 (Control 811) L ILEHRH L. TR, £
RATETOMIRFTH Y, HREEfflizz ofk
fRE—F L. ThooRBRERILLY, SEAFL
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ELTRARHA L. &b cEER2RET 51
LYz h B LTI RAES LERRSHIESN
=LET.
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Cyanocobalamin Reference Standard (Control 841) of National

Institute of Hygienic Sciences

Miyako Onta, Toshio KiMmura and Tsutomu YAMAHA

The “Cyanocobalamin Reference Standard (Control 841)” for the Japanese Pharmacopoeia was pre-
pared. The following analytical data were obtained; infrared spectrum: same as Japanese Pharmacopoeia
Standard (Control 821), loss on drying: 9.4%,, assay: 99.8% by JPX method (UV: 361 nm) and 101.0%
by high-performance liquid chromatographic (HPLC) method. One contaminant was detected by thin-
layer chromatography and four contaminants were by the HPLC method. On the basis of these results,
this material was authorized as the Japanese Pharmacopoeia Standard (Control 841).

(Received May 31, 1985)
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Fig. 1. Infrared spectrum of the material for Cyanocobalamin Reference

Standard (Control 841)
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Fig. 2. Ultraviolet and visible spectrum of the mater-
ial for Cyanocobalamin Reference Standard
(Control 841)
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Fig. 3. Thin-layer chromatogram of cyanocobalamin
Conditions: silica gel 60 (Merck, Pre-coated, 0.25mm);
propanol-water-109%, ammonia (7:2:1)

JPRS: Japanese pharmacopoeia standard(control 821),
JPRS-M: Material for cyanocobalamin reference stan-
dard

S5pm, 250 mmx4mm i.d.), » 5 ARE :40C,
E: 0.8 ml/min, #H}: 246nm (0.080.D.), BF)
H:7eb=by-0.1M y vEEHER (pPH3.0)-
g=FA7 v (11:789:0.5).

HPLC 1= X 5581 : JPRS 3 & 0f JPRS-M 15
mg ZKEZEHLT 0ml L L, 20 10p &
ALt JPRS #iEH L U TR BRI Z RV TE
Bl

5. HEBRR#

D HER : ERESREOBR TITB s\,

2) FIBRILAR 7 bob: Bk Y ¥ A ST TR
£ L7 JPRS-M oFHABIRA~<27 b A% Fig. 1 &
7. Zhit JPRS OFABIAR7 b d XK —
FLi.

Developing solvent: the lower layer of a mixture of n-
butanol, water, chloroform, acetic acid and methanol
(25:11:10:9: 5), Other conditions were the same as
those in Fig. 3.

a) ﬂ b) c)

12) 8 4 123 M s JL
r;..ﬁ"'*‘

T T T T T T T
! 10 20 30r 10 20 30'7

min

Fig. 5.
a) JPRS-M (50 zg), b) JPRS (50 pg), ) JPRS-M (3 peg)
Conditions: column, Chemcosorb 50DS-H(250 mm X
4 mm i.d., 40°C); flow rate, 0.8 ml/min; detection, 361
nm(0.08 O.D.) ; mobile phase, acetonitrile-0.1 M phos-
phate buffer (pH 3.0)-diethylamine (11 : 89 : 0.5).

Chromatograms of cyanocobalamin

3) BAFITCTHBRRAR27 o JPRS-M
20.85mg (IRt 18.89 mg) %7k 1000ml iz
Bl E08M B X A AR b v Fig. 2
i, Fig. 2 C{ 8657 X 51z, 279nm, 361 nm,
550 nm RINE ALY b, FThERDOERIC TS
WMICEER Ay, A IO Ay 215 & &, AJA i
0.53, A3/Az 13.0.30 TH 7.

4) EHEWE 9.4% (0.05g, W E, 5mmHg [}
T, &LV v, 100C, 4KhE)

5) TLC # : BEBE AR LU B TR LR
¥FhFh Fig. 3 LU 4RTFET. R Ax o b
PR TEL LSS v — FOBHE X XA R
LT L. JPRS-M 200pg DBTiTHEE A
LUBT 1 HOTMM A4 » F BBdORI. Tl
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6) HPLC iz X 2#tiEitER : JPRS-M %5 k0t JPRS
ZhZh Smg K 1ml 2z <BEM»L, Lo 10
#l O0pg) % HPLG A L7z, JPRS-M kL ¥¢
JPRS mru=t /5 4% Fig.5 ®a) KXU'b) T
Tt Rty — 713 JPRS-M ¢4, JPRS T5
B LR fic JPRS w1, JPRS-M b5
b — 27 285BIt

7) ER : JPRS-M i3 JPX g L v HPLC i
X b JPRS LH#r+ 5 &%, 99.8% (Ei%m 207.1. n
=4, FEHHK 0.30%) B XV 101.0% (n=4, TE
#3 0.27%) Th-o1t-. HPLCETE & L ko
JPRS-M © 7 m—< } 75 a% Fig. 5¢) &R, WL
BimBEEY e Th, EBHRES0.27% L /h L
ERMDAT Y £, BHRELRDL .

i afi

EERERLE LTAT LY 7T /7 235 3 v
JPRS (Control 821) EHERE L 7. BERBROK
RRBIFTHY, HBEEMT JPRS & X< —%L
o, ThLORBHERIZE DV SEIAF UREREE
ESL AR PTERRES (AARRTEER) THL
1A RET B & 2B, Control 841 & L-C KA
L. iz, SERESEPEETICY) THIVE
RwtcBA A v s THERS S WL ET.

X i

D KBERF, AREX, JIRGR: #F4EA#, 99,
113 (1981); 101, 123 (1983)
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Determination of Cyanogenic Compounds in “Health Foods” made

of Ume (Japanese Apricot)

Tamio Marrant, Sadao Ucnivama and Yukio Sarro

There is the possibility of cyanogenic glycosides found in a high concentration in so-called health foods

made of ume (Japanese apricot).

Therefore, the total concentration of cyanogenic compounds was deter-

mined from 6 samples available commercially by the hydrolysis with g-glucosidase (almond emulsin) fol-

lowed by steam distillation of liberated hydrogen cyanide and colorimetric determination.

The cyanide

contents were found to be below 20 ppm as HCN except for 163 ppm in bainiku-ekisu (condensed extract

of the edible portion).

The free cyanide concentrations determined without B-glucosidase were in the

range of 0.6~10 ppm. Special care should be taken concerning the amount of 8-glucosidase used.
(Received May 31, 1985)
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WU, 7=vEEEHEK (pH5.8) 100ml kL0t -7
navg—+ 110000 % miz, #RL, BaRED
LiEdib25C TR v a2 ~N— P L7z TOHK
ELGHRGET, "HL 1% NaOH gy 30ml 2 A
NIZHT Oml i s E T DI 727 -7
2 v vERIETREL LT 10% Be B Tohfig, Kem
%2 10ml &L, 202 %73 10ml 2 FwT, €Y

CYLEIYRVEY b7 vRREAERLL.
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By 7 v OB L ERCHD, PR, HRE, ©
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Fig. 1. Liberation of HCN from Bainiku-ekisu by g-
glucosidase

Bainiku-ekisu (0.9 g) in citrate buffer (pH 5.8) was
mixed gently with B-glucosidase (almond emulsin) and
incubated at 25°C for 3 hr.

7.
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vIIEROMLERERIC 2 W TREET - . AN
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PUENT (ppm) & DD B H % Fig. 1 R, 5500
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Teote. EFcEEEENT 11000U 0% Tkl % 03¢
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SEAC IR TR 098 DRFIZ 5500 F Aoik
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3. JFxEHR

OB IR TO B EMLERRRIZOWT, £
TV, HREYT vE R HE L ks RY Table 1
R LY. BERRETT 110000 2#H v 7. fil
=F ADB YT VEIRRWTEMNED LA AL,
BMy7vE, W7 vEELTXC 20ppm LUITFTC
@o‘ﬁ:.

SEOPETRBA=F AZR TRTORBITE

Table 1. Cyanide content in ume (Japanese apricot)
products (ppm as HCN)

Total Free

Bainiku 5.9 3.2
Bainiku-ekisu 163 6.0
Umezu 15.9 10.5
Processed ume 13.5 9.0
Processed ume kernel 15.3 8.0
Prune-ekisu(extract) 0.6 0.6
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Studies on the Analysis of Pesticide Residues in Foods (XL)
PCB (Polychlorinated Biphenyls) Residues in Imported

Smelt fished from the Canadian Great Lakes

Hiroshi Sekrra, Kumiko Sasaki, Yohko KawaMURA,

Mitsuharu TAKEDA and Mitsuru UcHivaMA

The inspection of PCB (polychlorinated biphenyls) residues in pond smelt samples imported from Canada
in June, 1983, fished from Lake Erie, one of the Great Lakes, was performed by gas chromatography with
ECD. From the result of the quantification by the method by Kashimotos’, PCB residues in 10 smelt
samples tested in this inspection ranged from 0.12 to 0.24 ppm (average: 0.166 ppm).

(Received May 31, 1985)
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3. HH - K%

B4 PCB HFHEHIC X - TIER Shic PCB
FRERREDS e 5T, 7Ah YRR L b Hil
B IURBREZT- k.

4, HZR7AR o574 —0O%E

B G EBIIERTE GC-4BM £ (ECD {f &)

CF— 2 0BERLLCRAEREDO 7 r = 2,
7 C-RIA Rl% ks,
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75 ATRE  220C
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X 5 ik RAE LR

SEISH LIcA v » ¥k PCB 0RE &
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Table 1. PCB residues in the pond smelt samples
imported from Canada fished from
Lake Erie one of the Great Lakes in

1983

Sample No. P C B residues
(ppm)

1 0.12

2 0.19

3 0.14

4 0.16

5 0.13

6 0.13

7 0.14

8 0.19

9 0.24

10 0.22
Average 0.166

X i

1) MTHEE, REME, LEREE  BESRSE
(L% %, RESHE—- W), H9% 1973) K
A AR

2) FHEWME : PCB (5§ & o5k, (1978) 57
4 A (LFH)

3) FEFM74E 8 A 2¢ AR AN442 8BS S 4 R A,
friyek, 14, 126 (1973)

4) M BRI 2, 129 (1974)

5) BEHEBREEER PCB SittrsimE s (1972
426 H) (MBR44EREER SRl 5 BF 28 (R
MR X BRI A

6) #WIIBEL, hHEE BEX & @it 1y,
415 (1973)
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Studies on the Analysis of Pesticide Residues in Foods (XLI)
Chlorpropham (IPC) Residues in Imported Refrigerated Potatoes for French-Frying

Hiroshi Sekrra, Kumiko Sasaki, Yohko KawaMura,

Mitsuharu TAkepa and Mitsuru UcHIYAMA

The inspection of residues of chlorpropham [isopropyl N-(3-chlorophenyl)carbamate, IPC], which is
used as an antigerminant in stored potatoes after harvesting in U.S.A., but which is permitted only as
a herbicide in Japan, was carried on refrigerated potatoes for French-frying imported in June, 1983 from

U.S.A. was performed by gas chromatography with NP-FID.

IPC in the potato sample tested in this

inspection was detected at the low level of 0.20 ppm. Furthermore, IPC residues in this sample decreased

about 559, after frying.

(Received May 31, 1985)

7 m A7 e 7 5 s [Chlorpropham, isopropyl N-(3-
chlorophenylcarbamate, IPC) %  —. % 4 — | REREL
Ho—fE<ThH s, kECSWTREBERELLTO
BT, v g v g IR LT “post-harvest applica-
tion” BFBLNT s b, ML A v 2 DRI
HELTRSHRAEIR TR b, TOBRYUFERIT 50
ppm EEDHI TV 52,

—7, HbHrEO “RERFE" kT, TPC i
BREFELTOXABEZIRTEKY, XED X5 I
RERORERRY I S v ¥, “AMESE”
EEWTYH, IPC R ARPOBABAMILI R Ty
o,

FE585: 3 ~5 AT, RELLBAIhAEY v
VF754 FEFTVHAR VL v ah0 IPC BY
OREEFEELEOMBF RREINLY orBLE LT,
BARRMLERL VEFOD - e 4RIkt 3
IPC DEFANSTO R TOWTHRET 5.

A B OH OB

1. B H

RTS8 5 A THKELOHEHRCHAZH, B
46 I FACUIICEL SRET VY754 KT
RGBS VAL v a 1 Ktk

2. R¥ -FESR&IUHR

FRBEL S URKIBRAREABRACERTS L

DEF L.

FEARBEES b Y v o FIRMEBE T RO ORI K
REBA.

7w ) oA @Y b A Ui Floridin g8l
BIRIEABRA % 130C TI6MERHILA LGS L2 %
DE RV,

ks Y v a s HEOAREES.

IPC EHG : BEARMDH v 2 -2 353 h
fod . . .
REUFAY - BEABRIER R~ S LY
H— 30,

WERMS : ATEREB s FAr e F2y va
pilb3 v

3. M- BN

BEE - EEDT + A rP THELTfT- 1. Tihebb,
RE g K2EREOKEYML THRESFA XL
OEFFERr —FRIRY, Thit7xby 50ml X
UV~Fyy 5ml iz CTIRES I L, EBxS
WLteo®n, FR~%+v 15ml i THEORE
BOBREREDEL, ~FHviiHBErabeiob,
BETHEHELEE L.
BYYE~+9v 15ml KHEMEL O, BB
HoT7 b= Y ARTHEADREE LT 20,
~F v 100ml CHHABEG, BRET 5ml it
L.



128 #

£ R B TR E

103 5 (1985)

Table 1. Chlorpropham (IPC) residues in the refrigerated potato samples
for French-frying imported from U.S.A.

Sample No. IPC residues Date of import
(ppm)
1 0.20 May 23, 1983
2 N.D. Dec.21, 1982
3 0.24 Dec. 8, 1982
4 N.D. Dec.12, 1982
5 N.D. May 11, 1982
6 0.11 June 13,1982
7 N.D. Nov. 9, 1982
8 N.D. oct.15, 1982

Analytical data of No. 2 to 8 were reffered to

the reference

COEFHREBRTHABE 7R Y IAA T A (T
TAE:10g) TEAL, BOCS% =—F 188~
F4v 100ml CHEGFLLDDL, 5%7 2t vEH~
v 150ml e ESh 3R D, RET 5ml
it L, chi IPC RERBR E L

mEQBOS BT, 3K 100g #ED, F 250C
CiE L T\ el (700ml) oAk, 34
BIm#LL. ShESMAKE LT, #id s Aok
fEChilds XUMH AT oo 7ok, coHd 100g
DREM S 57.4g OMBMERK AL,

4. HRIZAR M5 741—D&H

¢ ff : Hewlett-Packard gt-51 5710A % (NP-FID

HE) F—2ABERE: UTHBREFRE s =
<t .ty 7 C-RIA Blefefs.

A5A HE2mm, EX 1.2m (¥ 5 2E)

FTAH : 10% DC-200 (7 == v 7 W-HP,

100~1204 » > a)

A O{REE : 250C

715 ARE 2 185C

R 2R : 300°C

* 5 V7 HAFE : 30 ml/min

AEHF AWE + 3.4 ml/min

2o H A Er ¢ 50 ml/min

O 8EIL4

EAR: 14

e 2 SR - xR

in this report.

fERE O HLE

FATIS8HE 5 B THRhbAEICBA Zh, YTkt
IR 7VvVFTIALFET VRHBEH AV Y 21D
¥, NP-FID ffEnAswu<t /574 —i2Xk b IPC
DEANNZ Tk &5, RUEOAK L b 0.20
ppm @ IPC s S hic. ¥, ZoREAR
MTIMBEMIE L e b O Tix 0.09 ppm A Lic (K
A ER§55%).

753, Table | iZfho 3BT 351} 2B FE O 24T
F =P R

chio IPC OEHMEL KT 5 &, WARLS
b hb b, 7LvvE7 IS FET A
Avdva bk, BRHEIRARGLONLER 0.24
ppm BH AN DD ETHHMLTWBH T EMEDH
hio Fio, fioRHAEE M Eofse IPG
OERBENFENC ELEDLRTWBD.

SEDOHFCH Lo IPC o BB, X
ETED bR TWwBFrsvA GRUGTAR? 50
ppm @ 1/250 D TH » fe.

HRER BT, 138 0 “post-harvest applica-
tion” DRMHIL LTIk, KFEERICKT 5 kLA F
ALV AKPBDTHO EDB 0 2#0< AFK
FIL AR RYS A b, RETRBRILHI R EH s
o “post-harvest application” DAL, TOR
BRREAERTOEECRARCHELAVENSZ
LT, PSS VAR—ETEAREZIRTWSORH
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LT, LBETRED XS RERGIN W Eb,

BAEHSAEIMECBEIR TV 2HANEZT RS,
D X5 eHRANL IPC ofiicd 7 == be st vy,
=55+, ,4-DREEITLHELA, 2hbiivTh
LAMPORERIANCE VT, HEXBTREVE-
RHRHANESR TV ARG LFTH 5.

JEE IPC iz = v ARST L CRBAML DB LD
Hbbvy, AREELORM S 4, “post-harvest
application” DER FI O % WHIEE O BT 5 I
DRI S X U0 Eh b O R h O RA B o HERH 7
AREMNE TS,

Bbhie, AR Y b, IPC oSS 5

LCwiiwic() BERRR I+ v & —EEMER
RECRHEABLET

X R

D BRERE, EBET: BFAET-27 7,
p. 52 (1982) v 7 v+ ¥4 =v A%t

2) Code of Federal Regulations 40—Protection of
Environment, The National Archives of the Uni-
ted States, 180. 181

3) WEfns8fE 5 A20, 218 B AR HHH

49 RHEYHK: RERE, 2, 129 (1974)

5) SREEIURR, InEERRER: ERW LS ITHL p. 245
(1980) v 7 v 4 =v Rt

P OBRABRIESICBIT 2% (5428

HEENLDZV FALT 7V, ZaivYL—},

Fy T axVIEED

EBUR A (FRHISTAERES)
BIE 75 - e RAZET - WHIET - RESE - Bl %

Studies on the Analysis of Pesticide Residues in Foods (XLII)
Surveillance of the Daily Intake of Endosulfan, Chlorobenzilate,
Captan and Others from Total Diet in 1982

Hiroshi SExiTa, Kumiko Sasaxi, Yohko KAWAMURA,

Mitsuharu TAKEDA and Mitsuru UcHIvAMA

The surveillance of the intake from the usual diets of several kinds of organohalogenic pesticides other
than BHC, DDT and cyclodienes, which have already been analyzed up to this time in the total diet study

in Japan, was carried out in 1982,

Seven pesticides, endosulfan, chlorobenzilate, chloropropylate, bromo-

propylate, tetradifon, captan and catpafol were extracted from the total diet samples (group VII and VIII)
prepared by our laboratory and from samples sent from 9 prefectural laboratories (Miyagi, Niigata, Yama-
nashi, Osaka, Nara, Wayakama, Shimane, Ehime and Fukuoka) and 2 municipal laboratories (Yokchama
and Nagoya), followed by clean up by Florisil-charcoal column chromatography and finally analyzed by
gas chromatography with ECD. None of those pesticides was detected in our latest study. Therefore, the
intake of those pesticides from the usual diets in Japan was considered to be negligible.

(Received May 31, 1985)

REE—BIfThh TV B h OB LRSI,
Whps “IE” ORBTHMLEFIINZEA YT
b, FERREANERT ZRETAE L e by
LR, bRETCRELROBRYHENEN L
CEXBWHhPBEE—Z s Ffmy b+ AXTF 4 E
P EBIERREER L UHRY vREROANED
hBBETHBLD,

L»ai, KERESWTL FDA 2 RO F— 20

HA =y b o A2TF 4%, FIRROEES PCB Listic
H—Ax— FREBE DSy ), BRER (2,4-D),
BEH (F+72Y), 70 AFvEFoiEor
v 7= — AR SN e R R TR
BELT, RERE> THINERL T 5300,
FHL, AMPEEYERNERALAREO—RL
LT, #ERLAETITHhRATH S BRI D ORI
KENENTCRT 508 L LW BEFRER
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Sample (20g9)
Add H3PO4 (2 ml) and water (30 ml)

Extract with acetone (100 ml x 2}
with Biotron

Filter through Celite-545 layer
Filtrate

Evaporate acetone

Aquous residue

Add 10% NaCl sol (100 ml)
Extract with hexane (100 ml x 2)
Extract

Wash with water (100 ml)

Dry over anhyd.Na;SOs
Concentrate to about 5 ml
Concentrate

Put to Florisil-activated charcoal column
(1.5 cm id, Florisil 5g, under;
Darco G-Avicel, 1:10, 1lg, upper)

Elute with ether-hexane firstly (20:80, 100 ml)
Elute with ether-hexane secondly (50:50, 150 ml)
Elute with ether-hexane thirdly (80:20, 100 ml)
Eluate

I Concentrate just to 5 ml, respectively

Concentrate

ECD-GC
Chart 1.

Procedure of extraction and clean-up of organohalogenic

pesticides tested in this surveillance

FIUFEY vREEDNORBRAKDOEN DD S b
OEREHTHRLUH, BF =K, ZEX I EEEOHE
sy e VEEBEOERNEAEYT- 0T, L0
R onwTRET 5.

A BT OK

1. B #

BAAHRMERRIC L 5 “HEAHIIERE
MERBEIRY > THEVIE S IO EVUEORS
BHieoWT, EELOMABZRBVWTHARI LD
Te b O TR 114 Fi oM Btk O B LT RS
BOWTHAMIh oL REBCL TR SR D
D.
BREHRGHSED « BRLRRE « v & —, FRRLE
DR, IR BAEAETET, KERIARE
AR, 2R BB, AR TR
AR ATTIRT, SRREETRT, HERE
HAELY 5 —, REHSERENS X OAHRHE
KRR

VIR BHOBELARE T HRMEE.

VIR ¢ FOMMOFES YOELAK LT AM
i

2. HE- -8R

BEHELLOOCRKIEEEEABRACHRE TS
DOEMHH L.

SEKBEEE T P Y v & FEMIEE T RHR OB EK
AERA.

e oAt @HEIVEALL7 R Y O VHEORE
HERKRRE Y 130C CTIoRFRI LnBEkEI LD
DEHERL L.

IEYEIR : A X DA U7- Darco &l & 1 = G-60.
A r—AK I 72 vEBEB Y VBEALLELRK
TERUNSLru=t 757 4 -l R —
A (7 Exn).

¥, HHRY 5 20RBRILEBEERET EX
AD1: 10 DREWEER LI

EORNORFIFHIFE LV 1E Y, TR
BmE R L.
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Table 1. Clution recovery of organchalogenic pesticides from activated charcoal-Florisil column
Pesticide Ad?i;?on Recovery (%)
1-st eluate 2-nd eluate 3-rd eluate Total
a~Endosulfan 0.5 95.9 0 0 95.9
B-Endosulfan 0.5 0 87.6 0 97.6
Endosulfan
sulfate 5.0 0 96.5 2.0 98.5
Chlorobenzilate 10.0 0 98.4 0 98.4
Chloropropylate 10.0 0 94.6 0 94.6
Bromopropylate 4.0 0 95.6 0 95.6
Tetradifon 2.0 0 67.2 26.9 94.1
Captan 5.0 0 94.2 0 94.2
Captafol 20.0 0 66.3 o] 66.3

Recovery values of added pesticides are shown as the averages from

five experiments.

B PERHISE ¢ A A4 A Biotrona $El AL A L w v,
WREERME  ERFRE T )« F=2y v
Rlgtmes.

3. i - BN

BRI A EGT CRELICOL, FEHTPH0)H
il 49T Chart 1| WRLHEBIRME - THRIFL
7=

ek, RERBTAHMHARBEOHNFT A7~}

757 4 —CEFHEHEMEREKY Table | &R L 7.

4. HRua=R M5 74—-0%4E

¥ ffi: GC4BM &l (ECD f} &) v — » 0k
HELT, 7a=b2y s C-RIA B ik

Hoata) AR 3mm, £X Im, b, ¢, d) AR
3mm, £& L5m (5 A%

FCAH :a) 5% OV-17, b) 2% QF-1, ¢) 5%
XE-60, d) 2% DEGS+0.5% v v, #8B&EiT
WERL T AR A Q (80~1002 » & o).

# 5 ABE ta, b, ) 220C, d) 200C

EAD - R BFTEE © 250C

F 4 U7 HA: Ny a) L.2kglem?, b, ¢) 0.80kg/
cm?, d) 0.60 mg/cm?

ROE:8

EAE: 24

R Lo

EZEHEOIBMSTEE T - 7= HEARL & o BHC,

DDT & otk Tbh T3 HiEFERERUSOH
BrrrvREEER (=vFAar 7 » v (BBRAD, 7
BANYS U=k, JrpATBE Y-}, TrATR
Cv—b, T3 UK Y (MEHF=FD, F+7#
VEIUF » S ER—n (LAEFERD D 78K
O IR O F % Table 2 R L.

SEIT - PR DIL, HSWHRELI-TED
BERIV-TFhie{ il Shkho k.

TH, F+ T 2VEIVE L P 2H—AXDHRAR
TR TAREPCHELL TV Enb, ThXb
SIDEEET Cheor4 XTHONHBELE-T
Vs 225,260

Licdiao T, & LRIEEBRAR SIS+ 72 v
HBEWRF L T —ARBRF LT ELTY,
OHHRIELRIO P — 24 &4 =, FREFASB D D\
ROASRTE & DIV RO oD DHFERIEE O BB
EEWT, MERIMMBLTLE>LWEELELDL
ha.

ZOZEBRHLERMT CAIE : REATE
B, VIR : toMOBE - R OHRObED
EDRMREOVIRSBENRIA L Thish o oD,
HHVCRSNRMLHEAED 2 VRERPRERL O
ERGBRLIcOD, FOWTRANEDOND DL VIEED
B0, SRORBRERY O, ek
HZERXTEad o1

&%, BEENLDF + 72 vEB IV  » 7 &5k —



132

m &

A B B ®H G 4 103 B (1985)

Table 2. Organohalogenic pesticide residues

in the total diet samples (food composite: VII and VIII)

Pood GompOSite  pnacsuran HIOIOT Chlores  Bromor .. Tetxadifon Captan Captafol
Group VII*!

Miyagi N D N D N D N D N D N D N D
Tokyo*3 N D N D N D N D N D N D N D
Yokohama N D N D N D N D N D N D N D
Niigata N D N D N D N D N D N D N D
Yamanashi N D N D N D N D N D N D N D
Nagoya N D N D N D N D N D N D N D
Ohsaka N D N D N D N D N D N D N D
Nara N D N D N D N D N D N D N D
Wakayama N D N D N D N D N D N D N D
Shimane N D N D N D N D N D N D N D
Ehime N D N D N D N D N D N D N D
Fukuoka N D N D N D N D N D N D N D
Group VIII*?

Miyagi N D N D N D N D N.D N D N D
Tokyo *? N D N D N D N D N D N D N D
Yokohama N D N D N D N D N D N D N D
Niigata N D N D N D N D N D N D N D
Yamanashi N D N D N D N D N D N D N D
Nagoya N D N D N D N D N D N D ND
Ohsaka N D N D N D N D N D N D N D
Nara N D N D N D N D N D N D N D
Wakayama N D N D N D N D N D N D N D
Shimane N D N D N D N D N D N D N D
Ehime N D N D N D N D N D N D N D
Fukuoka N D N D N D N D N D N D N D
Limit of detection , 44 0.01 0.01 0.001 0.001  0.002 0.01

(ng/g9)

ND :

not detected

*1 Green vegetables

*2  Vegetables other

.3 our laboratory

AESTTEHETL, RRRANEE L ICOWREY

IO EDTFARTHH .

B, ¥+ 72vBL0F+ TR R—-AIRIETY A
AU TRIPAMEDD B & DREIH IR T 35027,
DOREREWCTEMRETER PR » 72 vE IV
F oy TER-AHIBIELTCWAZ ENRH IR

than green vegetables, and sea weeds

RUEDLOEBREL VbR TV 3), ARGEE
ORI DL, LLAThLDMERN LI L B8
FRFHEOMEMRTC X 2RPA OWEERDIZ 5 2
B Eh T3,

Hhbic, RPN, SR REEL T
PRV ERIMRRERE v % —, F1E £ DI,

BTl (BROFELRER 2 THORGFHHRINE ARSI H NSRRI, KRR TR A5,
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Studies on the Analysis of Pesticide Residues in Foods (XLIIT)

Organochlorine and Organophosphorus Pesticide Residues

in Unpolished Rice Grain imported from South Korea

Kumiko Sasaki, Hiroshi Sexira Mitsuharu Takepa and Yukio Sarton

The inspection of organochlorine and organophosphorus pesticide residues in the unpolished rice grain
imported from South Korea between July to November, 1984 was performed by gas chromatography with
ECD and FPD, respectively. From the results of the analyses of the total 35 rice grain samples tested in
this inspection, pesticide residues of BHC, DDT, aldrin, dieldrin, endrin, diazinon, EPN, fenitrothion,
fenthion, malathion, parathion, phenthoate and edifenphos were below detectable levels.

(Received May 31, 1985)
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bYrEOARBEEC T 28 - R - BXED
LEh OBMBREORENE, BEE Ties3dHE, 25
ORI OWTREEIR TS,

—7, brEORRATIHNL, REALIATS
BRESONE, tyvERay, KEEOENOIZE
AE%, #HENDOBMARCE > CWBBIRTH 5.

L2bic, HIEOE» koW Th, KRR
THEFHSBEL, BUHEL DMK S LTH
ATBr licheh, Thict- THEERFORN L
ELWSARBELOBREIFEL EAl- 12

FEHEDRYUEARCOVWTOREAEARD 5 b,

Powdered sample (20g)

Extract with acetone-hexane (2:3,250 ml)
by shaking for 5 min

Extract Residue

Extract

BARMKERE LALRYEEMEDO D 2 HIEFREES
TUOHEBY) vREROSMEEYLILOT, £hbD
SR OWTHET 5.

A B OH OB

1. ® H

FRAN59%E 7 A TR GREIR FaEh T TREEA
ARREFRETIBEEBLR LT, SRABEE
FreRREO/AMELEERAC X VRIS h, HAN
XX RAHEE (1981~19834F5) AL K35
tk.

Leave for overnight

Extract with acetone~hexane (2:3, 250 ml)
by shaking for 10 min

Wash with 5% NaCl sol (250 ml x 2)
Dry over anhyd.Na,;SO,

Concentrate with the Kuderna-Danish
evaporator under 40°C

Concentrate (15 ml)

Extract

Extract with CH3;CN (30 ml x 3)
Mix up into 2% NaCl sol (600 ml)
Extract with hexane (100 ml)

Wash with water (50 ml)
Dry over anhyd.Na:SO.

Concentrate with the Kuderna-Danish
evaporator under 40°C

Concentrate (10 ml)

Divide equally

Put to Florisil column
(PR 10g; 2cm id)

Elute with ether-hexane
(15:85, 150 ml)

Eluate
Concentrate just to 5 ml
Concentrate

ECD-GC

(for organochlorine pesticides)

Put to activated charcoal
column (5g, l.5cm id)

Elute with benzene (120ml)

Eluate
Concentrate just to 5 ml
Concentrate
FPD-GC

(for organophosphorus pesticides)

Chart 1. Analytical procedure for organochlorine and organophosphorus pesticide residues in
unpolished rice grain samples imported from South Korea in 1984
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Organochlorine and organophosphorus pesticide residues in the unpolished rice grain imported from South Korea (Republic of Korea) in 1984

Table 1.

Organophosphorus pesticide

(MEP)
Fenitro-
thion

Organochlorine pesticide

Region*3 and

Sample

year of
production

(PAP)
Phen-

Para-

Mala-

(MPP)
Fenthion

Aldrin 4+
Dieldrin

(EDDP)
A Edifen-
thion thoate phos

thion

Diazinon EPN

Endrin

DDT*2

BHC*!

No.

1981
1981
1981
1981
1981

[alala]alal
ZALZZZ

[a]ajalajal
ZZZ2ZZ

[a]alalalal
ZLZZZ

alalajalal
ZLZLZZ

alalajalal
222 ZZ

— AN D

1981
1981
1982
1982
1982

E
E
A
B
C

[alalatalal
ZZZZZ

[alalalala]
ZZZZZ

[alalalalal
ZZZZZ

[a]alalalal
ZZZZZ

WalataYaYe

ZELZZZ

[alalalalal
ZZZZ22Z

alajalalal
ZZZZZ

[aJalaYalal
ZZZZ2Z

alalalajal
22222

[ajalalala
ZZZZZ

O~ OoMOo
—

1982
1982
1983
1981
1983

E
F
D
D
D

[alalalalal
L2222,

a]alalajal
ZZZZZ

alajalajal
ZALZZZ

[alalalalal
ZZZZZ

alalajalal
ZLZZZ

[alaYalalal
ZZZZZ

alalalalal
ZZZZZ

alalalalal
Z2ZZZ

[ajafaalal
ZZZZZ

[alalalajal
ZZZZZ

[alalalalal
ZZZZZ

alajalalal
ZZZZ2Z

A, C 1982
E 1981
E 1982

A, B 1982

1981

D
D

alalajalal
ZLZZZ

[a]alalatal
ZZZZ2Z

[alalayalal
Z2ZZZ

alalalala
ZZZZZ

[a]alalala
ZZ2ZZZ

[a]ajalalal
ZZ2Z2Z27Z

[alajalalal
ZZZZZ

[alalalala
ZZZZZ

[afalalalal
ZZZZZ

afalalalal
ZEZZZZ

[alalalalal
Z2Z2ZZ

1983

A, C 1981

A, C 1982
A, B 1981

A, B 1982
A, C 1981
F

E
D

[alajalala]
ZZZZZ

[ajalalala
ZZZZZ

alajalalal
ZZZZZ

alajalayal
ZZZZZ

[alajalals]
2Z22ZZ

a]alalalal
ZLZZZ

[alalalala]
ZZZZZ

[a]afalalal
ZZZZ2Z

[ajalalala
ZZZZZ

alalalalal
ZAZLZZZ

[alayalalal]
ZZZZZ

[a]alalajal
ZLZZZ

1981

1981, ’82

1981, ’83

A, B 1981

[alalalaya
ZZZZZ

[ala]ajalal
ZZZZZ

alalalajal
ZZZZZ

alalalajal
ZZZZZ

[alalalala
LEZLZZ

ajalalalal
Z2Z2ZZ

[alalalalal
22 ZZZ

ajalalalal
ZZZZZ

26
27

28
30

aaaaa

.....

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

alalalaja
ZZZLZZ

[alalalalal
ZZZZZ

alalalalal
ZZZZ2Z

[alejalalal
222227

alaYalalal
ZZLZZZ

Limit of

(ppm)

E, B

0.01 0.02 0.01 0.01 0.02
D, £FErE

0.01

0.01

0. 005 0.005 0. 005
Total of a-, 8-, 7- and §-BHC

0.005
ND: not detected

01

0.

Total of p,p"-DDT, DDE and DDD

detection

*1,

BN

»

F

B, BBRE C,&ElH

A, B

*3.

*2.
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2. HE-%88 HOBRAEEE (&R E RERME), 30C/
B 50 KE, TR BHAKRARHK min (190C, 47fE); F2RFREE (BKHE
5 L ORI, B, {RFEEEME]), 7°C/min (295C, 04))
ARG b Y v A IR TG ORM R EAD - HRHRE : 300C
RExA. B EME : 320C

7r Y oA AL DA Lic Floridin #8178
BFABAY 130C TI6ksH L LinBEtkb Lizb 0
ERLI.

FEM B s Ak X DA L7: Darco #8141 = G-60.

wr—APE 72 VEBEBE VEA L
R A S A= 757 4 —HEERLLrRr — A
(7 Etn).

i + Y v o TR ORI

YR« G H ARSHEBIPERT X D A U A fa 3 Retsch
45 ZM 1 R,

PERLFRE « GRRTHB IR 7 T« F=y V2
TR RS,

3. #HH-HH

BEAgBHEonEES U Chart 1 R L
Jith T e b TR B2 15 - 7.

4. HRUOAZ M7 74 —D%E

a) FRERREROSN &M

B A GRESERBUERTS GC-9A # (ECD &)

CF—20BERELTRHE, » = Xy 7
C-R2AX M5k,
A5 A PR 2.6mm, X 1.5m (5 A&
FCAKI: 5% OV-17 (2 7 » 5 Q, 80~100
Ay Ta)

A5 ARE :230C

TEAA « RZHRE : 250C

F 4 VT HAPE ¢ 2%, 20 ml/min

& OE:16

BAR 24

b) FY v REREO SR

B ORGc GRRLIBUTERTEL GC-9A R (FPD {4 %)

Cxe €5 —h5aHF v V) 7 7 ABAKE
SPL G-9 Fl L 087 — 2 UFE & LT R
7m<Fs3iy 7 C-R2AX R ing.

EATR 27V » b LA

# 5 4 : Hewlett-Packard #-8I%aEv ) 8+ 4 &

SY—hsa, Ulrad2 (5% 7= r5F01Y
y 2y, SE-544324) ML 0.20mm, £X 25m
7 ARRSME  BINRE (R, 70C (228D,

F 3 Y 7 H AYE: : He, 2.5kg/cm?
A= 2T 5 THAWE : N2, 40 ml/min
AFEH AR 1 55 ml/min '
7eF H AWE ¢ 45 ml/min
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Studies on Pesticide Residues in Foods (XLIV)
Surveillance of Chlordane Congeners Residues in Meat, Dairy Products, Fish and Shellfish on the

Market and Imported Meat, Grain and Beans

Hiroshi Sekita, Masanori Takanasui*!, Kohki Kamisato*?, Kumiko Sasakr,
£l b b

Yohko Kawamura, Mitsuharu Takepa and Mitsuru UcHivama

The surveillance of chlordane congener residues in various kind of food on the market including im-

ported foods was carried out in the 1983 fiscal year.

Five components of main chlordane congeners, frans-

and cis-chlordane, frans- and cis-nonachlor and oxychlordane, were extracted from about 100 samples of
cereals, soy beans, meat, eggs, dairy products, fish and shellfish, followed by cleaning up by Florisil
column chromatography and finally, analyzed by gas chromatography with ECD.

As the results, all components of five chlordane congeners were detected at levels of 1.1 to 33.4 ppb (mean:
10.1 ppb) as the total chlordanes in fish and shellfish samples, and some components of chlordane congeners

were detected at levels of 0.11 to 1.28 ppb (mean: 0.65 ppb) in imported chicken samples.

But chlordane

congeners were not detected at all or scarcely detected in other samples.
(Received May 31, 1985)
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Table 1. Chlordane congener residues in various foods on the market

Sample Purchase trans- cis- Oxych- trans- cis- Total
date Chlordane Chlordane lordane Nonachlor Nonachlor Chordanes
Fish
Horse mackerel Oct. 4,83 3.01 6.28 1.67 5.02 2.31 18.29
Horse mackerel Nov. 9,783 3.35 3.53 0.78 4.86 1.48 14. 00
Ishimochi Oct. 4,°83 4.43 7.28 6.74 10. 03 4.92 33.40
Ishimochi Nov. 9,’83 0. 44 0.59 0.18 0.17 0.13 1.51
Sweetfish Oct. 4,’83 2.00 2.84 0.40 2.35 0.57 8.16
Plaice Nov. 9,’83 0.26 0.33 0.20 0.23 0.10 1.12
Rainbow trout Oct.  4,’83 0.63 1. 34 0.40 1.26 0.36 4.49
Rainbow trout Nov. 9,’83 1.06 1.66 0.35 1.31 0.40 5.28
Pond smelt _ Oct. 4,°83 2.08 3.30 0.73 2.04 0.98 9.23
Pond smelt Nov. 9,’83 1.70 2.16 0.41 1.97 0.49 6.73
Average 1.60 2.93 1.19 2.92 1.17 10.11
Shellfish
Short-necked clam  Dec. 6,83 0.41 0.61 ND 0.48 0.21 1.71
Short-necked clam  Jan. 22,°84 0. 44 0.67 ND ND 0.42 1.53
Corbicula Dec. 6,°83 8.29 8. 26 0. 50 10. 73 3.30 31.08
Corbicula Jan. 22,°84 1.31 0.85 2.05 0.70 0.57 5.58
Oyster Dec. 6,83 0.45 0.65 ND 0.44 0.35 1.94
Oyster Jan. 22,84 0.83 1.01 0.22 0.80 0. 54 3.40
Average 1.96 2.01 0.46 2.09 0.90 7.43
Beef
1 Sept. 30, ’83 ND ND ND 0.34 ND 0.34
2 Nov. 4,’83 ND ND 0.20 0.13 ND 0.33
3 Nov. 24,83 ND ND ND ND ND ND
4 Dec. 6,83 ND ND ND ND ND ND
5 Jan. 20,84 0.21 0.57 0.27 0.17 ND 1.22
Average 0.04 0.11 0.09 0.13 ND 0.37
Pork
1 Sept. 30, ’83 ND ND ND 0.19 ND 0.19
2 Nov. 4,’83 ND ND 0.20 0. 14 ND 0.34
3 Nov. 24,°83 ND ND 0.14 ND ND 0. 14
4 Dec. 6,83 ND ND ND ND ND ND
5 Jan. 20,°84 0.18 0.30 0.16 0.21 ND 0.85
Average 0.04 0.06 0.10 0.11 ND 0.31
Chicken
1 Sept. 30,83 0.11 ND ND 0.21 ND 0.32
2 Nov. 4,’83 0.17 ND ND ND ND 0.17
3 Nov. 24,83 ND ND 0.15 ND ND 0.15
4 Dec. 6,’83 0.33 ND ND ND ) ND 0.33
5 Jan. 20,’84 ND ND 0.12 0.39 ND 0.51
Average 0.12 ND 0.05 0.12 ND 0.29
Egg
1 Sept. 30, ’83 0.14 ND ND 0.29 ND 0.43
2 Nov. 4,’83 ND ND ND 0.08 ND 0.08
3 Nov. 24,83 0.24 ND ND ND ND 0.24

Average 0.13 ND ND 0.12 ND . 0.25
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Table 1. (continued)

Purchase trans-

Sampl cis- Oxych- trans- cis- Total
ampie date Chlordane Chlordane lordane  Nonachlor Nonachlor Chordanes
Milk

1 Sept. 25,83 0.12 ND 0.39 ND ND 0.51

2 Nov. 4,’83 ND ND ND ND ND ND

3 Nov. 24,83 ND ND ND ND ND ND
Average 0.04 ND 0.13 ND ND 0.17
Butter

1 Sept. 30, ’83 ND ND ND ND ND ND

2 Nov. 24,’83 ND ND ND ND . ND ND
Margarin

1 , Sept. 30,83 ND ND ND ND ND ND

2 Nov. 24,°83 ND ND ND ND ND ND

ND: not detected (<0.1 ppb)
Each value of cholordane congener residues (ppb on whole sample basis) is shown as the average of gas
chromatographic data from three columns of 29, OV-17, 3%, OV-225 and 5%, X E-60.

" Table 2. Chlordane congener residues in various imported foods

Sample Import Export trans- cis- Oxych- trans- cis- Total
date country  Chlordane Chlordane lordane  Nonachlor Nonachlor Chordanes
Wheat
1 Aug. 22,°83  Australia ND ND ND ND ND ND
2 Aug. 21,783 U.S.A. ND ND ND ND ND ND
3 July 14,°83  Australia ND ND ND ND ND ND
4 Aug. 4,’83 TU.S.A, 0.35 0.29 ND ND ND 0.64
5 Aug. 20,°83 U.S.A. ND ND ND ND ND - ND
6 Sept. 16,83  U.S.A. ND ND ND ND ND ND
7 Sept. 16,°83 U.S.A. ND ND ND ND ND ND
8 _ U.S.A. ND ND ND ND ND ND
9 Aug. 29,83 U.S.A. 1.12 1.06 ©0.15 ND ND 2.33
10 Sept. 5,783 U.S.A. 0.55 0.45 ND ND ND 1.00
Average 0.20 0.18 0.02 ND ND 0.40
Corn (Maize)
1 July 28,°83 U.S.A. ND ND ND ND ND ND
2 July 26,83 U.S.A. ND ND ND ND ND ND
3 June 25’83 U.S.A, ND ND ND ND ND ND
4 Aug. 17,°83 U.S.A. ND ND ND ND ND ND
5 Sept. 1,83 U.S.A. ND ND ND ND ND ND
6 Aug. 31,°83 U.S.A. ND ND ND ND ND ND
7 Sept. 8,83 U.S.A. ND ND ND ND ND ND
Buckwheat
1 June 10,°83  China ND ND ND ND ND ND
2 China ND ND ND ND ND ND

3 Aug. 28,°83  China ND ND ND ND ND ND
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Table 2. (continued)

Sample Import Export trans- cis- Oxych- trans- cis- Total
date country  Chlordane Chlordane lordane  Nonachlor Nonachlor Chordanes
Soy beans
1 July 2,°83 Canada 3.46 0.87 ND ND ND 4.33
2 Aug. 22,783 U.S.A. 0.52 0.44 ND ND ND 0.96
3 Sept. 10,783  China ND ND ND ND ND ND
4 Aug. 31,83 China ND ND ND ND ND ND
5 —_— China 0.28 0.30 ND ND ND 0.58
6 June 29,°83 U.S.A. 0.51 0.21 ND ND ND 0.72
7 Aug. 15,783 U.S.A. 0.44 0.43 ND ND ND 0.87
8 July 15’83 U.S.A. 0.36 0.31 0.21 ND ND 0.88
9 Aug. 19,’83  China ND ND ND ND ND ND
10 Aug. 15,°83 Canada 0.36 0.30 ND ND ND 0. 66
Average 0.59 0.29 0.02 ND ND 0.90
Beef
1 e Australia ND ND ND ND ND ND
2 — Australia ND ND ND ND ND ND
3 —_ Australia ND ND ND ND ND ND
4 _ US.A. ND ND 0.34 ND ND 0.34
5 — New Zealand ND ND ND ND ND ND
6 —_ U.S.A. ND ND 0.80 ND ND 0.80
7 —_ U.S.A. ND ND 0.55 ND ND 0.55
8 —_— U.S.A. ND ND 0.59 ND ND 0.59
9 —_— U.S.A. ND ND 1.57 ND ND 1.57
10 _ U.S.A. ND ND 0.58 ND ND 0.58
Average ND ND 0.44 ND ND 0.44
Pork
1 —_ Taiwan ND ND ND ND ND ND
2 —_— US.A. ND ND ND ND ND ND
3 —_— Canada ND ND 0.19 ND ND 0.19
4 — Ireland ND ND 0.23 ND ND 0.23
5 —_ Sweden ND ND ND ND ND ND
6 —_— New Zealand ND ND ND 0.11 ND 0.11
7 —_ Canada ND ND ND ND ND ND
8 —_ Canada ND ND ND ND ND ND
9 -— U.S.A. ND ND 0.49 0.29 ND 0.78
10 —_— Ireland 0.27 ND ND 0.31 ND 0.58
Average 0.04 ND 0.10 0.07 ND 0.21
Chicken
1 —_— Thailand 0.28 0.19 0.15 0.34 ND 0.96
2 —_ U.S.A. 0.11 0.19 ND 0.18 ND 0.48
3 _ Brazil 0.24 0.15 ND ND ND 0. 39
4 _ Hungary 0.12 0.18 ND 0.13 ND 0.43
5 —_— China 0.24 0.11 ND 0.14 ND 0.49
6 —_— China ND 0.31 0.25 0.65 0.12 1.28
7 _ China ND ND ND 0.11 ND 0.11
8 _ U.S.A. 0.20 0.31 ND 0.11 ND 0.62
9 —_— US.A, 0.17 0.39 ND 0.13 ND 0.69
10 —_— U.S.A. 0.13 0.36 ND 0.32 0.14 0.95
Average 0.15 0.22 0.04 0.21 0.03 0.65

See Table 1 footnote



142 #oE R B

Br # & & 103 5 (1985)

fLDAMPITEWTIE, BAOEHKSWT 720
FrBOBRHEENEI - o LAER Zhicb oo,
7 e nF VOB REERISBHCERDTELS, BRI
IRLVEFLEL, BrrrFvEELTHRWE
W ppb v SATH D, SEHSI LI E -, <
—HV v, BALvErasl (A4 X)) BIOHA
DY A, SERH L2 v AF VB 5 RO,
WFhd e B Ihicho .

R, SEOZHEARFO 7 v T VEOBRN L
AEOHERC OV TOFERNERS DR E LTI,
FAO/WHO I hffidhizs7rAFvor Fii
T 5 @ — HiRRE AR 0.001 mglkg/day 5 FIH
ShicAXAO—AEIGIAE 50pg/day AR E L
A, raAaFvoe FORBRBRICRISTHEECOW
T3, BUROEHEE CIIRMER W& LTV 52,

GED 7 v LT VHOBRESMBEL L CON AR
<M ST T4 =R, RERFIHSRTOSRESY 7 &
TRV led, FAMGL L AT vEOER
- ERCEMBMEEL. BETREESSITEICH
e DHHEOBED TER I F + €5 ) — 5 5 AXHKH
LERTWBZENL, SEIhE2EF LIV S
BOREEF A7 v < b /57 4 —EBREF+ETY
—h G ABRAVWRESREE A e b ST T 4 — .
BRGNS 2 v v T VR OMOBRSEH YO
BV L LCBENEBCLISH IR S 2 EX R
Tha.

Bbbiz, FEEPRICUCY, 7erT vEOH
FHCAIB N W IR e R R BT A B R
RAKLET. 1, 7 e a7 v EOKRABAREYR
5 ORI DV e B BUR RS X O

BREMREOREELAMFEERRMK, kbR
B AFVEOT A e S5 7 4 ~ERESSL

LTV REEWRE Y s v = e A7 4 s IR

HRLET.
AFERRL, BHSEEREEARREERANTG
BEEYHATCRLIZEMARC L DT 1.

X ik

D BEFRERETRERAE Y -1 vV = X
No.9, lBFIS8ER Yy I AN T LR RAY T =a 7
nvE— b eI L B

2) T.Miyazaki, K. Akiyama, S. Horii, T. Yamagishi,
S. Kaneko: Bull. Environm. Contam. Toxicol., 25,
305 (1980)

3) B, EiEZ, folfs, £TRT,
fB= : fxfzt, 22, 270 (198D)

4) KEER: MRREELAEW AR #, No. 14, 1
(1981)

5) JEMM—, BRI, RHEEFE, REE: BE
PAVEBIRTR, No. 25, 29 (1989)

6) T. Miyazaki, K. Akiyama, S. Kaneko, S. Horii:
Bull. Environm. Contam. Toxicol., 25, 518 (1980)

7 W O, & & B E— BAE— H19
EeEGELEE GRS F AHESE p 38
(19824 9 B, HUERAD

8) M. Kawano, T. Inoue, H. Hidaka, R. Tatsukawa:
Chemosphere, 13, 95 (1984)

9) BAUBREEER AR LRSS EEf 5
RAENAAEREE

10) FEBE: EERY, 2, 129 (1974)

1) AFRS, RERRKR, TEEE: RSEHRG
(%R B, KELE—-R), 4 9%, p. 36 (1973)
KAKXKE

12) EJ|H2F : 7 v AT v OERARAFTE (B
Fn594F EEIRFIA S IR A R EEH O



BIES : BERNLD 7 v A F VIEOERREMAE (FBMSSEES) 143

P ORAEIESITNE T 5058 (4580
AEE»HLD 7 v L7 v EOERERE (BAS8EES)

BIM YE - RHEBHG - AL T

Studies on the Analysis of Pesticide Residues in Foods (XLV)
Surveillance of Daily Intake of Chlordane Congeners from Total Diet int 1983

Hiroshi Sexita, Mitsuharu TAKEDA and Mitsuru UcnHryama

The surveillance on the daily intake of chlordane congeners from the usual diet was performed by total

diet study in 1983,

Five components of the main chlordane congeners, trans- and cis-chlordane, trans- and

cis-nonachlor and oxychlordane, in the extracts of the total diet samples of group V (soy beans, etc.), group
X (fish and shellfish) and group XI (meat and eggs) which had been sent from 5 prefectural laboratories
(Miyagi, Chiba, Yamanashi, Shimane and Fukuoka) and one municipal laboratory (Nagoya) were analyzed
by gas chromatography with ECD. As the result the intake of total chlordane congeners in adult Japanese
was found to be an average of 0.6 pg/day in the total diet samples collected from 6 districts in Japan in 1983.

(Received May 31, 1985)
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Table 1. Daily intake of chlordane congeners from total diet samples in 1983

Food . .
. . trans- cis- trans- cis- Total
Location CZ’;}; (;s;tc Chlordane Chlordane Oxychlordane  nionachlor  Nonachlor  Chlordane
v ND ND ND ND ND ND
N X 0. 095 0.229 0. 067 0. 248 0.095 0.734
Miyagi
X ND ND ND ND ND ND
Total 0.095 0.229 0. 067 0.248 0.095 0.73
v 0. 007 0. 006 ND 0.003 ND 0.016
Chiba X 0. 105 0.239 0.041 0.293 0.093 0.771
XI ND ND 0.017 0.020 ND 0.037
Total 0.112 0.245 0.058 0.316 0.093 0.82
\% 0.019 0.014 ND ND ND 0.033
. X 0.073 0.177 0.036 0.182 0.073 0. 541
Yamanashi
Xt ND ND 0.032 ND ND 0.032
Total 0.092 0.191. 0. 068 0.182 0.073 0.61
v 0.008 0. 005 0. 004 0. 004 ND 0.021
‘ X 0. 062 0.123 0.031 0.153 0.051 0.420
Nagoya
X 0. 006 0.015 0.021 0.041 0. 009 0.092
Total 0.076 0.143 0. 056 0.198 0. 060 0.53
v 0. 080 0. 080 ND ND ND 0. 160
. X 0. 200 0. 167 ND 0. 167 ND 0. 534
Shimane
X 0.107 0. 107 ND ND ND 0.214
Total 0.387 0. 354 ND 0. 167 ND 0.91
v 0.015 0.015 ND 0. 004 ND 0.034
X 0.026 0.042 ND 0.058 ND 0.126
Fukuoka
Xt ND 0.038 ND 0.050 ND 0.088
Total 0.041 0.095 ND 0.112 ND 0.248
v 0.022 0. 020 0. 001 0. 002 ND 0.045
X 0. 094 0.163 0.029 0. 184 ND 0.470
Average
X 0.019 0.027 0.012 0.019 ND 0.077
Total 0.135 0.210 0.042 0. 205 ND 0. 59

* Group V: soy beans Group X: fish and shellfish Group XI: meat and egg

ND: not detected (<0.1 ppb)

Each value (pg/day) is calculated from the average of analytical values of three columns of 29, OV-17,
39, OV-210 and 59, XE-60 in gas chromatography.

mm, £X 1.5m; (#3 »H) %y )T H AR Ny, a) 20~30 mlmin; b) 50
FCAHK : a) 2% OV-17, b) 3% OV-210, ¢) ~70 ml/min, ¢) 40~70 ml/min,
59 XE-60. R OEE:8
# tk: ab) yexyay W-HP, 100~120 EAL 24
AyVa; € FAZRAQ, 80~100 £ » ¥ a. BB IERUE © 2 SURHE - MR BAREE
# 5 AJAEE a) 2100C; b) 165~170C; ) 163~ ¥k, K7 oA T VERS OV, EE3HED
165°C FTAKIDN 5 ATKTHEADWRIEOFHME T

EAR « HRIHSBEE : 250C The.
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Studies on the Analysis of Pesticide Residues in Foods (XLVI)
Confirmation of Chlordane Congeners in Freshwater Fish by
Gas Chromatography-Mass Spectrometry (GC-MS)

Hiroshi SExitra, Katsuharu Fukunara*!, Mitsuharu Takepa and Mitsuru UcHivamMa

The confirmation of chlordane congeners which had been detected at highlevels in eel and sweetfish samples
collected in the rivers in Miyazaki prefecture in 1983 was performed by gas chromatography-mass spectro-
metry. From the result of EI-SIM mass fragmentgraphy (m/z: 373, 375, 387, 389, 407 and 409) of the
“chlordane fractions of the extracts of those freshwater fish samples, the presence of all five chlordane con-
geners, trans- and cis-chlordane, trans- and cis-nonachlor and oxychlordane were confirmed.

(Received May 31, 1985)

L2 T~ oKr, 7eAaFviibET
BRECIERGEIKL It T 5 HBE R R R F
DO—FETHBN, WERY, KEEEREDYRTY
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Tkh, 7rATFVIRILBENEG R ARGHRELT
IABBRPBE IR TS,

sy v DLERFGEOHBIERFD 7T
v (b I VAR LU AE) 2SO, 2 F
rsr—n (T VAKEIUCAE) 210%5, ~7
7= 7%, TOMBEREINTHB 0K
Th, SOEEROERSNLIR-THBHY.,

HHREIEEKTS 7 e o F v OBUEHRPAMTB RO
REZOWTE, M2 Thd<e L S, v
ONDWEN D % AP, RABEFTORERAMND
RREEOREIRINCLTY, BFiROosrAFVvE
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IOERERCY FF R IV 729 L OHBED 7
vAFVHREIZOWT, HAIRIbITT 44—
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1. ® H
FAFISSEI2A WE W RBAERR L b Shiey
FERBIOT7 2itblkD 7 v A F VERHHEO N A
sa= b 3574 -RRBK.

2. B X

GC-MS 0L LTV ATy (FF VA
i XV oxt), srre—n (FSVYABRE IV
Y AE) BIV A Fv 2w F i3, Versicol Pacific
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~F v FEMEE THEGRORALTRARA.

3. GC-MS 0%t

B OFG DA AT LKB-9000B &

A5 A HNE 3mm, X 2m, (7 AH)
FCAH : 3% OV-210 (5478 AQ, 80~100

AyPa)

EARE ¢ 200C

# 7 ARE : 160C

AL — % —{BE 1 260C

4 VIRRE : 200C

* 4 ) 7T HAYE : He, 20 ml/min

FBREE : 3.5kV

4 A VLBE :70eV

b5y FEI 1 60pA

Ax o vEETH
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trans-chlordane

100 1 cis-chlordane
. 1
2
] :
50 ~
| trans-nonachlor cis-nonachlor
R chL 3
) oxychlordane 4
0 T T T T
0 10 20 30
Scan No.
Fig. 1. Mass fragmentgrams of standard chlordane

congener samples

1: m/z 373, 2: m/z 375, 3: m/z 387, 4: m/z 389,
5: mfz 407, 6: m/fz 409

100 A
2
50 4 ;
1 6
| 3
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004 B
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33
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Fig. 2. Mass fragmentgrams of sweetfish extract

A: trans-nonachlor fraction
B: other chlordane fraction
1~6: See Fig.1.

HRRIOEE
ITER7eAFVYOERDTHLE 2T Y (b5
VAERIVYAEK), /e —n (FFVAKE
IO AE) BRIV 7 e AT v OEEEGPRBE
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aJ 5
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Scan No.
100~ B
J
50 -
] -
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] —A 3l
0 L R S S S St A D A (i |
0 10 20 30
Scan No.

Fig. 3. Mass fragmentgrams of eel extract

A trans-nonachlor fraction
B: other chlordane fraction
1~6: See Fig. 1.
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VFXFORBENORXERBDOINSVA-)FIu -1
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NFY, YA-)F IR LELRAFVIRALTY
DEALHER IR

—7, T2DBRENML, PSVABITYA-7R
NMNFVEBUPRFFVARBIV YA/ F IR —LD
BENERIREN, v 7e T VvORAIR, K
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Determination of ¢o-Phenylphenol in the Peel and Flesh of Citrus Fruits by High

Performance Liquid Chromatography with Fluorescence Detection

Yoko Kawasaki, Takashi Yamapa Kunitoshi YosuiHira and Akio TanMura

Citrus fruits (lemon, orange and grapefruit) were carefully peeled and the o-phenylphcnol (OPP) in

the peel and flesh determined. A sensitive and simple method with high performance liquid chromatograph

. equipped with fluorescence detector was used to carry out the analysis. Recovery was 88.1% in the peel

spiked with 1 ppm OPP and 66.6% in the flesh spiked with 0.05 ppm OPP, respectively. Correlation
was found between the amounts of OPP in the peel and the flesh. '

(Received May 31, 1985)

AAET7 227 2, —n (OPP) 3, B, BE
HFOBEWEIE LT, kE, ECEETERLFAMZh
TW3., OPP 224 0B 0B OFKN E 50T
RCHLTH D, B IhEPRENCLERL DD
L&, RYAETIREMS2AE 4 AR L LT,
10 ppm DOEHAKUEME L -~ THEFT SR

— A ORI RERO LR M T 2B AR L %
WEEZBRBY, FEHEHESANIILAET 10ppm £
TEEhTWBRD, RAERERSTTHH LT
O, b TFRRHFHSY MNEiEED OPP &
Aoz F A8 E LTHRES~ OPP 8% T3
DEMYHFAEL, TOEROCThONA E28IC S\
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Table 1. Contents of OPP in Lemons Table 3. Contents of OPP in Grapefruits
(ppm) (ppm)
flesh peel whole flesh peel whole
1 0.032 2.04 0.56 1 0. 042 0.67 0.27
2 0.018 2.06 0.60 2 0.022 0.46 0.17
3 0.027 3.58 0.97 3 0.011 0.43 0.14
4 0.016 2.94 0.77 4 0.025 0.65 0.25
5 0. 056 5.00 0.98 5 0.023 0.59 0.20
6 0.023 5.13 1.18 6 0.034 0.76 0.30
7 0.033 4.17 1.10 7 0. 060 1.06 0.34
8 0.103 13. 11 3.05 8 0. 006 0.63 0.23
9 0. 069 13.80 3.45 9 0. 069 1.76 0.55
10 0.085 14. 38 3.74 10 0.042 0.85 0.30
11 0. 108 15.31 4.52 11 0.026 0.76 0.25
12 0. 064 10.73 3.52 12 0.028 0.73 0.23
13 0.094 11.46 2.81 13 0.075 1.15 0.38
14 0.058 6.04 1.68
Table 2. Contents of OPP in Oranges (&) opp (B)
(ppm)
flesh peel whole ;éo
1 0.002 5.90 1.34 E
2 0.009 1.61 0.38 E
3 0. 002 2.61 0.68 opp
4 0.042 16.10 3.89
5 0.017 11.60 4.31 L
6 0.002 3.40 0.45 — Y
7 0.004 . 10.17 2.78 246 246
8 0. 001 7.54 2.33 Retention time (min)
9 0. 004 10.68 3.03 Fig. 1. Chromatograms of OPP in peel (A) and
10 0.027 16. 50 3.81 flesh (B) of grapefruit
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# 5 A : Nucleosil 5Cg 250 mm x 4.8 mm i.d.

H o AEE ER

BEH: A2/,/—-1:1K=8:2

i : 1.0ml/min

5% « Shimadzu fluorescence spectromonitor RF-
530 Em. 350 nm Ex. 285 nm
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Supplementary Examinations on Material and Migration Test Methods for

Acrylonitrile Monomer in the Final Draft for Japanese Standards on

Plastic Packages and Containers for Foodstuffs

Takiko Inoue, Hajimu IsHiwaTa and Akio TANIMURA

Material and migration tset methods for acrylonitrile monomer in acrylonitrile-containing plastics in
the final draft for Japanese Standards on Plastic Packages and Containers for Foodstuffs were supplement-

arily examined.

A nitrogen-phosphorus detector (NPD) was found to be necessary instead of the flame-ionization detector
for gas chromatography designated in the draft due to the sensitivity and specificity of the migration test.

No problem in the material test method was noted in the present examination.

The material test method

indicated in the draft and the migration test method using NPD were applied to several kinds of acrylonitrile-

containing plastics,
in the draft.

The monomer in the plastics and the migration amount were less than the limits set

(Received May 31, 1985)
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Table 1. Material and migration tests of acrylonitrile monomer in plastics made of
polyacrylonitrile
Sample
Test Solvent Condition
1 2 3
Material*! DMF*2 room temp., l hr pg/g nd nd 9.6+0.2
Migration*3 water 60°C, 30 min ng/ml nd nd nd
95°C, 30 min ng/ml nd nd 15
49 acetic acid 60°C, 30 min ng/ml nd nd nd
95°C, 30 min ng/ml nd nd 15
209 ethanol 60°C, 30 min ng/ml nd nd nd
n-heptane room temp., ] hr ng/ml nd nd nd

*1 Determined with GC-FID, mean+8S.D. (n=3)

*2 Dimethylformamide
*3 Determined with GC-NPD, mean (n=2)

The detection limits of *! and *3 were 0.2 pg/g and 10 ng/ml, respectively.

Table 2. Material and migration tests of acrylonitrile monomer in plastics made of

styrene-acrylonitrile resin

Sample
Test Solvent Condition

1 2 3
Material*t DMF*2 room temp., 1 hr pg/g 3541 69+3 24+3
Migration*3 water 60°C, 30 min ng/ml nd nd nd
95°C, 30 min ng/ml 29 47 18

494 acetic acid 60°C, 30 min ng/ml nd nd nd

95°C, 30 min ng/ml 31 69 25

202 ethanol 60°C, 30 min ng/ml nd nd nd

n-heptane room temp., 1 hr ng/ml nd nd nd

*1 Determined with GC-FID, mean+S.D. (n=3)

*2 Dimethylformamide
*3 Determined with GC-NPD, mean (n==2)

The detection limits of *! and *3 were 0.2 pg/g and 10 ng/ml, respectively.

REIX 5 AN ofigiiconwTGhx 5.
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2 TrVve=bYAeFELC=Y e AF U VR
S5 25, 7 (ABS), 3HiH

3) RYT7r7Vm=bYABSSRF, 7 (PAN),
3%l

) AZIYNLBAFATIZ7IVR=IYI AT X
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2) FArm=br 57,4 -MH 5 2RKTAH
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3) xofioRIE JIS FEv A
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) ¥ — @&F 30 ml/min,
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Table 3. Material and migration tests of acrylonitrile monomer in plastics made of
acrylonitrile-butadiene-stylene resin
Sample
Test Solvent Condition
1 2 3
Material*! DMF*2 room temp., 1 hr pgfg  7.3+0.6 5.1%x0.2 43+4
Migration*3 water 60°C, 30 min ng/ml nd nd nd
95°C, 30 min ng/ml nd nd nd
494 acetic acid 60°C, 30 min ng/ml nd nd nd
95°C, 30 min ng/ml 10 nd 84
2024 ethanol 60°C, 30 min ng/ml nd nd nd
n-heptane room temp., 1l hr ng/ml nd nd nd
*1 Determined with GC-FID, mean+8.D. (n=3)
*2 Dimethylformamide :
*3 Determined with GC-NPD, mean (n=2)
The detection limits of *1 and *3 were 0.2 pg/g and 10 ng/ml, respectively.
Table 4. Material and migration tests of acrylonitrile monomer in plastics made of
methylmethacrylate-acrylonitrile-butadiene-styrene resin
Sample
Test Solvent Condition
1 2 3
Material*! DMF*2 room temp., 1 hr pg/g nd 2242 35+3
Migration*3 water 60°C, 30 min ng/ml nd nd nd
95°C, 30 min ng/ml nd nd 46
49 acetic acid 60°C, 30 min ng/ml nd nd nd
95°C, 30 min ng/ml nd nd 67
209 ethanol 60°C, 30 min ng/ml nd nd nd
n-heptane room temp., 1 hr ng/ml nd nd nd

*1 Determined with GC-FID, mean+S.D. (n=3)

*2 Dimethylformamide
*3 Determined with GC-NPD, mean (n=2)

The detection limits of *! and *3 were 0.2 pg/g and 10 ng/ml, respectively.
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ARV~ —E—A¥H, 75 AREY160~180CD
—ERECRETIHE Lo T B8, KHEBROHEH
Ti%, Porapack Q B\ BB IER DL TR
EBAEETH » 1-0%, Chromosorb 101 ¢35 B KL
110~130CTH b, EROEEGE Y b KT 24
EXSBHI51CBbh3.

AS #7413 MABS lg izo 2k a7 s ¥ 20
ml 35 X AN 50pg RERIMLIcE ¥ OEIEILIH
T104%, H%ET106% (n=2 DEHIE) THolz.

2. BHRER(COWT

B2 & LT FID # Buicfif, AN ofRHBR
RAKEhOWEET 0.2ppm TH b, #HEHPD AN
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L o

0 2 4 6 8 0 2 4 6 8

Retention time (min)

Fig. 1. Gas chromatogram of the test solution ob-

tained by the material test of plastics made
of styrene-acrylonitrile resin

1-a) acrylonitrile standard solution, 4 ppm

1-b) test solution

Conditions were: gas chromatograph;Hewlett.Packard
5710 A attached with FID, column; 3 mm diameter
and 1.2 m length glass column packed with Chromo-
sorb 101 (60~80 mesh), 110°C, carrier; nitrogen 30

ml/min.

DRETHS 4ppm RTHHBUETE B BIBRET
H% 0.05 ppm RHEALUT THore. i, BHH
BW L LT 4 %EEE, 20%=58) =N, n-~T 2%
Auvicg, AN oML chooBEorh s
BRI THBELDUETETH » =. FID oD IZ
NPD »Hui8B41iy, WTFhoBEHAREY BwT
3 AN Bl EoiELZED b h 3, FRHBRE
R hoEE < 0.0l ppm TH h, FRM, BES
CRIFERE B,

AN OHED H\ILBEHRBRET 584, NPD %
AVAHRTTRIESThhTE P2 T FID %
BULaALEHIZE st o T

3. ANET/SAFv VBREAORBLOER

NETCOERNL, HHERRCSWLWTIIEEDH
HCRERTRELE, FHARKSDWTRF A7 R~}
757 ofli%% FID )i NPD -+ iud e
TR BAHIBE L. R TR BRI AS, ABS,
MABS 1z, ZHREBT PAN @B XhT\w3hs,
R TILRBIEOWTE 4 SHFORMBITOWTR
FIZ X H5HHRES X O NPD # B o is R T
o fe.

ABfE Ry Table 1~4 R, H#ER IVEHR

a) b)
L] 1 L] L] - L] T L]
[} 2 4 6 0 2 4 6

Retention time {(min)

Fig. 2. Gas chromatogram of the test solution obtain-
ed by the migration test of plastics made of
polyacrylonitrile

2-a) acrylonitrile standard solution, 50 ppb

2-b) test solution

Conditions were same as Fig, 1 except the use of NPD

as a detector. )

Migration was carried out at 95°C for 30 min with

water,

BROREMH A s~ 75 a%EhE R Fig.1 %
T U 2R,

AN %7525, 78D AN =/ = —DRED D
WIRB R DWTIR T T4 oS 25 b, 13
LA LDRETIHRAE L LT NPD 2HvTw 31
bbb, FRTH2 T FID # iVicoiz®o
BERMrbsrintE L bh 5. HHERARBRTIE FID
ERCIHEETRBRTHETH 505, HHARTIIEE
& AN ofFRMARALCTH 2%, RIEBRIBEH
BREIIEWHDO2 SREWTETTETH- K. =
DRIV TIREROHAEREZTE D, NPD &
BT LI EREETS. Lichio THHRRIREWT
15%2TC FID 2F-2 BEHIZZ 7 V. Tods,
FRBICE LR CHE ORERBL 5 AN 124
Bk, BHHARLLEEADBRE) - .

25
a ofl

AN B7 5 AF 5 2thd AN =/~ - DWW CHE
HRETRERER X 5 HFRARES L OB NRREIS
WTEHRRET- 1. £OFR, HEARRBRRKOWTIX
HICRHBILc oo, BEAR TR A2r <} 7
57 B2 & L< FID oft hiz NPD #fifi-+%
DERBLEIREIh. FRC L IMEARES X
U NPD # vl AN R 75 A5y 7
RIGHALIEZ A, HichE IR L, ¥ AN offi
BEERHEBEDANTH - .
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2) Rifr Beb: gpARE, 97, 93 (1979)
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Migration of Heavy Metals from Tableware determined by the Method of

International Organization for Standardization

Hajimu Istiwata, Takiko INoUE, Takeshi Yamazaki, Miyako Yamamoro,

Avyako Sakar, Takashi YaAMapA and Akio TANIMURA

Tests for migration of lead and cadmium from tableware were carried out by the method of International
Organization for Standardization and of arsenic or alkali by its modified methods.

No detectable lead (<50 ppb), cadmium (<2 ppb) nor arsenic (<40 ppb) migrated from most of the
samples tested except for 100-3000 ppb of lead migrating from ceramicware and lead-glassware. No
flake was observed in any of the thermos tested. Contents of bottled food and beverages did not contain
detectable amount of these metals. There was no noticeable problem in applying these methods to the
test samples. )

(Received May 31, 1985)

EFEHE, RES L VCIRREREHOTERIET
THEORENEERTWS. RRAORAELS XUE
BEOVWTLABHIEEC L Y BRERHORBRELE
LTCWw3%2, ZTo—TRREOEFLIBRHEINT
W5,

ERFELIIERSE, Svevi[ERIUYI AN
ORI SPVLTHSBEOBEARZT, HHB
Y T, EREEELEE (IS0) EX—iicH
WHE R THELYREL LY. £2C, $EIZHERS
ZonT ISO ik 3 BHARYTVWEHEESOR
HEDOHELXTT- 1.

£ B O O®

1. B ¥

MRS : BRAEDA, I, 75 2 V(L
FAyryp|EE—n, =SH 7, O, X, 3
Ny,

HIABRA M (V—-FBEKY S AHEBIV@Y S

A8, = (V—FRRF A L ORI 5 A
8), =, 7 (V—#BRHF 7 A5is LUEAY 7 AH).

BEEE : Atk X O'BHEID 0.3, 0.75, 1.0, 1.9
BIO 2.2 HFDLD.

BAREHA D) : REF
SRk, AR-Y VY v,

2. BHAE

ISO CRBENANBENTW BRI I VA FIY
AT ISO 12 k5 SRR V.
Thbb, 4% (viv) BgE b S0 5 A b Smm
ToRECHL, B, 2R (SO ETREFHEER
2+£2CLEINTWB) TURHEKEL .

eER IV T AN ) DEHIOWTIE ISO X,
REAEN D, eEROVWTRHBFIVAF Y
ADOBHABEREL, ¥, FIAREMSOT A
Yy oo TREHBKE LTKEAY, ABC
DUTIE60'C T3040, BEERIC OV TIRISC DAY
EEFRY UTURM, ¥, HEROVLTIIER T4

RGN Y F—F—, T—
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Table 1. Migration of Pb, Cd and As from ceramicware

Migration, ppb

Pb Cd As
Tea cup (yunomi) (n=3) 73*16 nd nd
Dish (n=3) 105+39 2x2 nd
Gratin dish (n=3) 11530 nd nd

" Migration conditions: with 4%, acetic acid at room temperature (24-27°C)

for 24 hr, mean+S.D.

Detection limits: Pb, 50 ppb; Cd, 2 ppb; As, 40 ppb

Table 2, Migration of Pb, Cd and As from enamelware

Migration, ppb

Pb Cd As
Bowl (n=3) nd nd nd
Mug (n=3) nd 24+6 nd
Dish (n=2) nd nd nd
Pot (n=4) nd nd nd
Pan (n=4) nd nd nd

Migration conditions and detection limits: see Table 1

Table 3. Migration of Pb, Cd, As and alkali from glassware

Migration, ppb

: pH
Pb Cd As alkali

Dish soda-lime (n=2) nd nd nd nd 4.4
lead (n=1) 3250 nd nd nd 4.5

Bowl soda-lime (n=2) nd nd nd nd 5.0
lead (n=1) 600 nd nd nd 5.6

Cup soda-lime (n=2) nd nd nd nd 5.2
lead (n=1) 1300 nd ‘ nd nd 5.5

Migration conditions and detection limits of Pb, Cd and As: see Table |
Migration conditions of alkali: with water at 60°C for 30 min

Detection limit of alkali: 100 ppb as Na,O

B L 7.

SRIOEBRIME R DR 1124~27CTH » 1=

3. REHE

D kX0 F i v aix Perkin-Elmer 403 HiJ5
FREXEGF XA, 7 v—a L ARTFRELEED
X o

2) eFRVEFACFAAAAS VEREIRY T X
ol KL, VP VvoRIRILVV e 7R RE
N BEEERE V.

3) pH i3 Beckman-Toshiba Lab-O-Mate II pH
A—=R =Xt

) 7v—sDEROEEIZ6 R X SHRKIER
Lot

i ES

1. BE{BHISOH, HEIVAGIVEROFH
SAOFHIZVTRORKN L S, BHEHOBRET
100 ppb BB LRI, & F i v ATRILIEOWT
36 2 BLC B A RS B i (B 2ppb) flid\s
ThoRENL LED LR, 1= RIEBA 2 ppb).
e, cHEOBHIXEMFAL LEDLR T (B
fR% 40 ppb) (Table 1),
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Table 4. Migration of Pb, Cd, As and alkali from thermos and formation of flakes
Migration, ppb . oH Flake T gffgr a{gr

Pb Cd As Alkali ’
A-300 (n=1) 200 6.3 nd 65
B-300 (n=1) 100 6.0 nd 52
A-750 (n=I) 100 6.3 nd 64
B-750 (n=1) 100 6.1 nd 73
A-1000 (n=1) nd nd nd 200 6.2 nd 73
B-1000 (n=1) nd nd nd 100 6.4 nd 73
A-1900 (n=1) 100 6.0 nd 77
B-1900 (n=1) 100 5.9 nd 77
A-2200 (n=1) 200 6.3 nd 81
B-2200 (n=1) 100 6.0 nd 78

Migration conditions of Pb, Cd and As: see Table 1

Migration conditions of alkali and formation of flakes: poured hot water at 95°C and stood at room

temperature for 24 hr with a plug

Table 5. Concentrations of Pb, Cd and As in bottled vinegar and beverages and

migration test of the bottles

Conc. in content Migration
pH
Pb Cd As Pb Cd As  Alkali
Vinegar (n=2) nd nd nd nd nd nd
Mineral water (n=2) nd nd nd nd nd nd nd 5.8
Cola (n=2) ud nd nd nd nd nd
Sports drink  (n=1) nd nd nd nd nd nd

Migration conditions and detection limits of Pb, Cd and As: see Table 1
Migartion conditions of alkali: with water at room temperature for 24 hr

Detection limit of alkali: see Table 3

2, HwATFELSOH, AFITALIVER
DX

Ry e gB[XITOWTIE 7S » b 24ppb @
B Ko ARBEH L, WThoRE»D b4,
AFIvARIVeHEOFEHEZAD b idh -
(Table 2).

3. HTARABMSOH, hEITL, EXEE

CTLAhYOXH

V= FRKRF T AR IORT T ARDOWTHE L.
V= FRRKFAHEHOOEMIR, »FIva,
eFEBRADLNIL -T2, Y5 AR LI
2R L L RBOBELARD BRI (Table 3).

T AH Y OBERIZOWTIE ISO i S \icd,
RRBWELEOHE L b AT, 60CT305RIEH
AT o7, WTRORKH L SFEMIZBED LR eh
ot File, B% F CCHEHEO pH 2RELACE

A, 4.4~5.6TH -t (Table 3)., 747 ) OBH
ABRIERIC I 282 ST 5100, HLEEOBHR
B EIPIE TIT - 1o

3. WEEMDE, hEITL ERELVTL

C HVOBEHETL—YDER

ARBRIIABHOBEL D WThE L EET D04
BTHrH, 2808BeonTR—FRHOLO®E
ALXTHIFLTCRBRLE. 8, #» FivaktOeH
DR VIBEDLOERAT, ISO o5 254
DEMFREL, 4 BEHEYAV, SR CURRIKEL
e, 8, P FIvA, eRELECBREShhots
(Table 4).

TN ) OFEBERRRE LKL, 95COKREE
¥, UBRAMAE LY. BH7 A5 VB Na,O L LT
0.1~0.2ppm TH otz Fi, ZDOROBHE D pH
115.9~6.4ThH o1z, Lirl, 7 v—7 DEBIIEH
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LL@DIEh ot UFEBEOBHKORERFRD
PE2HORREEL, BREHTBIC, RIET52CTH-
1. (Table 3).

5 BREOBRRMPONH, hEITLGELTERL

STICEDEHRER

ChETORBIZERFERORBETH VLY, 22T
REHTETABABER LA, REYHhOH, » F
A, bROERLFEHAIRTORTARDWTE
HEB AR A,

£EE, IXTAY 4 — 2 —F IORBEEZOWT
L2, AE-Y FY vy 27 o0nTid ]l fiicoun
TRE LN, AEY, FHERE, &, »Fiva,
eFIIBHIh ot 1AR2FAY 4 —-X—DFIT
DOWTIRPICERAR E LTKEHWER T4 7
nH ) OBEBRBREYIT -2, BHIEDLR)-
#- (Table 5).

% 3

ISO CXBHBLUH FivanE AR, &
M ERX 25mm LATF) Tikéh 1.7mg/dm?, # F 3
v & 0.17 mg/dm?, AR (E 25mm %2530
THEE LIIRE) T 50mgll, » v 405
mgfl, kB (BE 25mm 2B 5IOTHE 1.1/

DAE) sy 2.5mgfl, » ¥ iva 0.2mgll L &h

TWwb. ¥, Hhvr v XMARAELTE, RET
1183 0.5mg/dm?, # ¥ 3 v 4 0.05mg/dm?, {ERIC
1385 2.5mgll, A F v 0.25mgll L E3NTW5.

SERWERHT ISO DML B2 5 h DIkl
fo. %1z, ISO Bo@HelE L CRGMEIR -
o8y, SHBEIA Som PTORMOHELHER
SHEILRERROBEENS 5V IBEBORER
HOERECOWTIIELRBRH A2 HEET .
REOHEFTETIES ¥ i vaopliEanl, —
Fi, ISO CiEVWHRe R B IV FFALLDOTAA
VOB OWTEREBENEDLRTWS., IHIZE
T L 18O L TR BEHEHEIAES Rins i), &
B3R ThThORBLHEHES TIZDHBHRT
VD, BEAETRTOERNTRE S5 WIT
FEHTIERE TH - 0D, ERCHULRBNIE
TERTOBEETHLOEELLRS.
HABRO—IMIZBRSIEE AR LTRRIT X - 12,

X N

D BAEERE20%5 (198292 F168)

2) FERETH: HERR 102, 141 (1984)

3) A HEL: AL 25, 445 (1984)

4) International Organization for Standardization:
ISO 7086/1-1982 (1982)

5) International Organization for Standardization:
ISO/TG 107/SC6EN8I (1981)

6) International Organization for Standardization:
ISO 6486/1-1981 (1981)

7 BREFLE: HERR - 7, p2(1981) &
JFHRR

8) AFEESM: FE, p. 47 (1981) &FEHIR

75V EsFFURENOHRE I N SEATRREEDOIES
FEER T - pHET

Comparison of Natural Yellow Colors extracted from Saffron (Crocus sativus LINNE)

and Gardenia Fruit (Gardenia jasminoides ErvLis)

Mieko Kamixkura and Keiko NaKAZATO

Saffron (Crocus sativus LiNNE) and gardenia fruit (Gardenia jasminoides FrLis) contain natural colors

as well as crocin and crocetin.
with ethanol and aqueous ethanol.

The natural yellow colors in saffron and gardenia friut can be extracted
The extracts obtained were analyzed by high performance liquid

chromatography. The height of the peak (X;) on the chromatogram of the ethanolic extract of saffron

was higher than that of crocin, but the main coloring principle in gardenia fruit extracts was crocin.

cetin was not detected from these extracts.

Cro-

(Received May 31, 1985)
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+7 5 VIRRAAERITCRE IR TS b, BHT
BEMRELTRAVLR SR, H{hbERBELT,
¥, RORROFs7e v viEhk®, HEELL
THAWLRTE. FAOP CRARGRLELTY 7
5V, suvv, reerFv R R#B L, kED The
Code of Federal Regulations® Ci1 &G B EFZLENY
OREBRMABBELTH7 5 v RIERBLTWS., =0
I, kEETR s e v EERYELTY 7
VHAAWHBRTWE. LaL, bAETIRY7 5 vid
BOTEMBRCODERCIERINT, E<{1rbrsF
FYREHFAVGLHh, BESRMEYN, F+ 0K
ELTHAL T 5. .
FHOIRAF O OBBEC O EFHARFLTE
M, ARRRBEZO—RELTH 7S v RIV 75
YRENOHHE IhZHEARROFZLELER G 7 r <
F 57 4 — (HPLC) X THL, WhkiGE

OFE R FN, HEOHBIOFMERITOWTRE L.

£ B h T

1. B #H

75 v HRERT, ZHREH

7> v BRE  BBRKETF (A4 vV)

2. B X

TbY, X)) =), mFprm—Fp, AX)—
A DHORFIWTRLREHEMLA V.
3. ¥ B

Bl re= 57 (BB —F 2 X V80K
(UV 254nm HRIBMHE), THE & RHEEHSE Lk
SPD-1 {}&

4, Y75-hHEXROHMY

#+735yv 1.03g #HAE 200ml O+ 2K 75 2=
wEbh, =Fo=—5 4 50ml Nk, ¥ 1BRE
LR (=F 1 =—7 P HIHERREOEEL, =
YIRREHHEIMH L), 75A2 O+ 7 5 vE

. CH; CH; .
Crocin 0.
Ci4He4024

MW =976.98 0-Gentiobiose

c /gsi\viszyfﬁ/Qvﬂ§/COOH
rocetin
C
Caolzs0,  HOO
MW =328 41
C.I. 75100

C.I. Natural Yellow 6
Fig. 1.

Yy REOHEIIHE LI R, TTE LS55
2L, rifbizow, ERELI. DWT, TOv7
Svig=x - 30ml %, 42854 B L.
HIB(I)2HMWML, 77 2z2l]}OY7 5 Vic T0v)v
Y=z —n 30mlZing, 48RRI L, H
W (M) %2 E L.
5 VF L REMLBROHM
BRI Uc?.
6. HPLC
4. OB I3 XU MLV 5. ORKICDE,

| FEOSVIEEHR LI o TERIFLA.

# 5 & : Nucleosil 7Cyg 4.6 mm i.d. X250 mm

RHIW I OVING 22 7—n, F2WAZ
J =

73 o=y b 1 3% /min, linear, #I2 ¥ 50~100%

EA : 100 kg/cm?

Wk ¢ 0.6 ml/min

MEEE : UV 254 nm, SPD-1 438 nm

AL : 54

FEERHRB LUHE

H+7 3 VIREERLBAERSILI v Y, IS
veHBEVbhS®, Fig. 1l RRTHERXLZLUR
BEEHT 5.

FEATHE 4. OMER IR IV I IROX, ERKHk
6. LL7pdoT HPLC 247758 % Fig. 2 X
V3R T. HHKRI (=% — AWK Tikze
SVDIRMT2ODOE - 2 REDLI. rrYV
-7 (X)) (BRFERERT () #9155) 1 ¥ — 2 (X2) (e
W18 D —rEEOKIT1: 1.4 0.6 T, Okt
R8T BIERBE TH -7, LaL, #
WERL (0vivy =%/ -1 HBK) TRIhbo
HERNX1:07:02L7ch 270y voldiEiesT
W5, +75vo=g s — LK o HPLC Tty —

O- Gentiobiose

0 mp (dec.) : 186°C

CH; CH;

Amax - 438, 463 nm
(50 v/v% Ethanol)

mp (dec.) 1 285°C

CH; CH;

Amax 418, 443 nm
(pH 10)

Structures and physical properties of crocin and crocetin
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Fig. 2. High performance liquid chromatogram of
ethanolic extract of saffron

Chromatographic condition: Column; Nucleosil 7 Cyg
4.6 mm i.d. X250 mm, Eluant; primary 50 v/v% me-
thanol, secondary methanol, Gradient; 3% /min linear,
secondary 50-100%,, Pressure; 100 kg/cm?, Injection;
5l .
Liquid chromatograph: Shimadzu Du-pont Model
830, detector SPD-1

7 (X)) RHEYT20F L 757 BEOT 1 b Vil
HEOE -7 (A) RENL, ALie—7 (X2) i
(B) k4T3 0LBbhs (Fig 4.

PFFUBREDO=E )L BIV OVIVYG =x
KD 7 e~ 5413 Fig. 5 KiRT &80
THH, WThOBEERL 7r v vyoE— 27535
" OEFEOFRKLE LS B, HPLC 0ix—v
by 7 7 Y L 7 5 REREH O FILTT
BTHBHEEZD. KL, ¥75v, 75+ vBE
IR ERRYOBEITIL, FiEY ThaBR~XAX 5,
IR R SURERBALC I VRSOER L EL
bha, i, FAPREEWCTIARGENRB A
SHEBBRRELTC=R ) A B X0KME=2 /—1
GRS, AR OERC X 2FEHEYHLD
BB ELTORNREZZ LIIELNTH BY. L
L, 7FFVRRIREOWTL, Lok o HPLG
HAF =V, UV A7 P ABBEFRL TS 2 5
YEHROREN RO ThL L X —FK L. +7
FYRDWTRBERAFOR L LCHBEL THE LT,
AROAFEN X RRNERETH . TOLD, B
MmEYAVCTHEOBERN 1T .

Y75 vD IR /PNDE— 7D BEFEITDOWT
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Fig. 3. High performance liquid chromatogram

of 70 v/v%, ethanolic extract of saffron

Chromatographic condition: Refer to Fig. 2
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=
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=
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s -
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4
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Fig. 4. High performance liquid chromatogram
of acetone extract of gardenia fruit

Chromatographic condition: Refer to Fig. 2

i, 7eyviRBITAREYETAVREELS.
tds, 7 I VEBIV s FrvREHEENLL 7 R
Fv (tr #9245) BEBHE IR -1

¥ & e

YIS UMmb=R )= EIL OVIVY =5 7 —
A THHE IR B EERI L, HPLC ofEnbT L
T3HELELORE. =2/ —A Tk g YI55D
% -7 X)) Nrerrvor—2XbhEL, 70
VIVY% =5 = AT IRy yDE -7 HEL



160 mE R PR S

103 5 (1985)

Ethanol- Extract
(min)

50 v/v% Ethanol-Extract
(min)

0 10 0 10 26
f R -
0 o~
— Lyr)
X X
53 £5
a 0 § 0 Geniposide
fr i e
5 Crocin &
< <
2 Geniposide 3 Crocin
X X
I =
§Es £s
- . - e
w (Y]
[2] [42]
= =
< <
i L N
[ T T 1 L T "
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Retention time (min)

Retention time (min)

Fig. 5. High performance liquid chromatograms of ethanolic and 50 v{v%,
ethanolic extracts of gardenia fruit

Chromatographic conidtion: Refer to Fig. 2

AEENEDLR. LhL, 7FF-VREOHEHT
=&/ —n, S0vivy =z, —#iHgE o HPLC
T, Wb 7 e voE— 7 MUOEHEDOER LD
LELCEL, HHBRFOEAHFERI I/ m Y v EE
Zbhte. ZhbLOERMG, +7 5 Vil E i
+7 5 VvBERORMUE E 7+ v REHHEITOWT
i1, HPLC 1 2 - v LI HEDH P FRETH D &
Exb. fok, BHEE»S 7 v 25 vl shix
o,

X N

D BALERS: HI0REBFERITHRHIE
D347 (1981) B/l

2) FAO Specifications for Identity and Purity of Food
Additives Vol. II Food Colors, p. 51 (1963)

3) Code of Federal Regulations (1981) Title 21, U.S.
Government Printing Office, Washington, D.C.
sec. 73.500

4) MEELTF, RERET A
26, 150 (1985)

5) MRtk “HifpBaH” p. 58 (RS HEE
I
6) fiiE

iRk

25, 524(1984);

B: “Hifpitar” p. 220 (FAFM74E) BEHE
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Bacteriological Examination of Marketed Bean Jam “AN”, Sauce-Type

Seasonings and Dehydrated Foods

Tsutomu Kawanisur, Akira Suzuki, Sumie Takavama and Hideki Haciwara

For the purpose of bacteriological standardization, bean jam “AN”, sauce-type seasoning and dehydrated
foods, including instant coffee, dehydrated miso soup, dehydrated soup and “KAYAKU” secasoning sold
on the market were examined for standard plate counts (SPCs), Coliforms, Staphylococcus aureus and Bacillus
cereus, and the results obtained were as follows.

A total of 21 samples of bean jam showed SPCs ranging from 102 to 107/g, while about 709, of the samples
tested showed less than 5000/g in SPCs. Only 2 samples of them showed positive for Coliform. None
of the other samples showed Coliform, S. aureus and B. cereus. All of samples of sauce-type seasoning and
instant coffee contained less than 300/g in SPCs.

In 10 samples of dehydrated miso soup, 21 samples of dehydrated soup and 10 samples of “KAYAKU”
seasoning, the SPCs ranged from 102 to 108/g, from 10 to 105/g and from 102 to 105/g, respectively. None
of these samples showed positive for Coliform and S. aureus, but some of these samples showed positive for
B. cereus, with the bacteria counts ranging from 100 to 500/g.

The predominant bacterial species of the 206 isolates was B. subtilis, followed by B. licheniformis, B. megn-
terium, B. cereus, etc.

When the standards (less than 50000/g in SPCs and Coliform negative) were applied to the present re-
sults, 919% of the bean jam samples tested, 609, of the dehydrated miso soup, about 959, of the dehydrated
soup and 709, of the “KAYAKU” seasoning were found to be acceptable limits as well as all sauce-type
seasonings and instant coffees.

(Received May 31, 1985)
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B &L, DWT 10g D5 s (24%) & 104g D 3
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BEENE HEH RNV EL W0g 2B Dd2L00 5
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@ ERNIASR
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¥z <10/g Th oo, 24z 103g O EFHEHN

Zabhfc. L LABENS JOCADHRIMRE S
hishoio.

i) B LEH T, BB 100~10%g DfiHE
wEHXhis F0 5% 103g 2RT ol £<
Wbt Ll &80 60% ik 50000/g LIF
CABLLDTH» .
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Bb &L o 103g 10K (U8%) THo . L
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Thoit.
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v AEI RS 6 Hitk, BKA—-THE 38K
this TUDR KD S BB S h, BEIL 100
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T, Aw BRIE Li. FOR (Table D), &
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T30, 69~0. 71 CHAFRAMIEH O IF 7 BV Aw T
Hotc.

3. HRKOMER

PR A HEL 72 206 BROFIEHE R 3 X UG
FOHHICDOWTOFERIE Table2 ¥ .
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eforms, Streptococcus ¥ 7' 5 AEVED Serratia W [RE T &
Fo. 2D 5 LHOKELE Bacillus L Micrococeus W JE T
LD THote. ThHRERD, ZOEOARID
HRHEIEIhLLDTHS.

Bacillus [Ro> 121 #Ei2, S BRI HEISh B. subtilis
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B, cereus HBBT, ZOBIMILE  DREHHSO L X
{—FHL T\

AhHEEREEER SR T % B. cereus ITOWT
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HLAESWOEYH IR Eh, K HRRAR
DETHRAL T THote.

¥ jo, Micrococcus JBDO64EKIT, 3HEBROHEh,
KRy iL M. varians L M. luteus CTHRBZHH T3
FFREHEOLDTH - .

AN SIL Micrococous BOE I BEBTHBS
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Table 2. Bacterial Species of the Isolates from Retail Foods Tested

Bean Jam Dehydrate

Instant Dehydrate  Seasoning

Bacterial Species “AN” Miso Soup Coffee Soup “kayaku’ Total
Bacillus subtilis 2 19 7 31 5 64
B. licheniformis 2 13 3 20
B. Megaterium 9 2 1 6 18
B. cereus 4 3 3 10
B. coagulans 3 3
B. pumilus 3 3
B. firmus 2 2
B. circulens 1 1
Total 4 40 11 49 17 121
Micrococcus luteus 15 13 28
M. varians 10 13 9 32
M. roseus 3 1 4
Total 25 29 10 64
Serratia marcescens 14 14
Coryneform 2 2 4
Streptococcus spp. 3 3

Table 3. Acceptance rate of Foods tested in case of Provisional Standard
comprise Bacterial total plate counts and Coliforms
No. of Acceptance rate
Foods Sample
tested < 50,000/g Coliforms(—) < 100,000/g-Coliforms(—)
(%) (%)
Bean Jam 21 19 (90.5) 19 (90.5)
Sauces 15 15 (100.) 15 (100.)
Dehydrated Miso Soup 10 6 (60.0) 6 (60.0)
Instant Coffee 11 11 (100.) 11 (100.)
Dehydrated Soup 21 20 (95.2) 20 (95.2)
Seasoning 10 7 (70.0) 9 (90.0)

hiz, BEREHS®A VALY F 2 — e — b ik
Bacillus BOWERO RN Ehte. —Jj, BRA—
78 X O H2 L K b iL Bacillus, Micrococcus, Serratia,
Conyneforms 7 ¥, WRIRVEEN SRS R,

=1 %

YE, diED6HE oS L Rl oERE
TOWTHAELEREYEHL, ER—BRARIED
ST 2 JIESE A F ORIEHAT 5D
THRIL, T Lo b o Table3 ¢tz Table3
TR 50000/g LA F - KB B BEIA M &
100000/g LA F « AISEREISH D 8 & T DABRET
L.

VAL VALY b a—e =T, BFRHE
Uik leBeag Ly & o 2 — AR A B 50000/g 1L
T« KIBEBE ORI L 1007 BATHZ &4
Mot THIEEELD OfsHT5 X5y — AKT
BEAEE PH (3.5), {5 Aw (0.90), EfEEs X0
RS (728) £\ 5 500 b RIFRHER T L BRIIE
TEMAEETH D &5 P, FHIL® ORERR
ZRWT 1002 FTEIERH & W 3 BB e E b AT,
V= AR U L CRESEALTE LR
bhkv., FhdvAzvia—e—~KoWTHEF
59 DO LS RBBDHFEN LR, HrTH
EHHEEREOLBERN L DEHE L bR 3.

HAFTE, OXECHNLVBHEIIhDY, &
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IO AR Y 6 5 AR O\ CHIETE it
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BiED70% 11 5000/g LLFTH o7 28D DK
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B, FFORE Uy ABIIRHEIhR oot
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Studies on the Acute Oral Toxicity of Dehydroacetic Acid, Sorbic Acid

and Their Combination Compound in Rats

Osayuki UcHipa, Katushi Narro, Kazuo YasuHAra, Sakae Omusa, Chiyuri SaTo,

Shizu SuiMonuri, Kazuo KoBavasut and Masuo Tose

The acute oral toxicity of dehydroacetic acid (DHA), sorbic acid (SA) and their combination (in male;
DHA 1: SA 8, in female; DHA 1: SA 6.2), used as food additives, was studied in male and female Slc: Wistar
rats. LDsy values were found to be 1.50 g/kg and 1.45 g/kg in DHA males and females, and 12.50 g/kg
and 9.60 g/kg in SA males and females, respectively. Also the LDs; value of the combination was 9.40

g/kg in males and 7.50 g/kg in females.

The toxicity of the combination was evaluated by both GAD-

DUM’s diagram and FINNEY’s mathematical model for additive joint toxicity. A simple additive effect

was indicated in both cases.

(Received May 31, 1985)
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AREMYD 2H D 5 VSRR OR 4B
THRRO—RELT, T» FEAVWTT e FafR
(LIF DHA) X0ty A ¥ vt (UF SA) opiFE:
DEMBERRE T k.

DHA iz, FIRABE (Fx—, #—- X3, A
BREHARKL IR &) DRI E LT, ¥ SA 1nkEY,
HEY (WED BIUVREDREORENE LTER
ThTWw3.

SA 1z, FAO/WHO £ R RN HEMRERS
T1 HOHAERN 0~12.5mglkg, KA ORETIX
12.5~25mglkg & LCREI N TV 5P, —J, DHA
i3, bRETOZAEREN & L CHERASHh, &%
Tkg thiz 0.5 HEmERME &35 (FRAEHEMN D
BhTWwa2 Ui, BHRREO R oWl
RBENRBYIH I

4@, 55 F&FWTC DHA » SA o ftEiO S
HEOGERBR YT, SFAKOH R > W T
GADDUM o F#E? 35 L8 WHO® 24EA LT3
FINNEY 0¥ F AR 2HVTRI L.

SRR X ONRER s
KBORFTORDOFM & L Tk, £FHHTS

DHA XU SA niiskoBmEXITET S L LB,
PERRBRO - DOEEHEYRD Lo, DHA &
XU SA &M RB Y TV, kW THARRY

fTote.
1. DHA KU SA oaidEReg
1.1, Bk '

DHA 1z, BFEARIFTERASH B (Lot. No.
81027) %, % SA RXRHEERITHKAE&HE (Lot
No. FC-09-001) © 4 »C, \Fhd KRy &
LCHEIR TR L ORER L.

1.2, &%

R R SIER BN B e ) L A B o 53k Sle:
Wistar (SPF) 3 o bR H 7o 7o, by
o 16K HERTCER IR L, 5 6 RS L.
AKiz, BREERTE CHHERIY, 5% 6RHY
PP LS THOSE L .

1.3. HAOHARS XU

BtEo 7R, DHA XU SA L RKKEARED
o, A UBLE—AIATERL, 5%753€7 S
A¥c, DHA 209/ 88%w;, SA 407 iR inglL,
Fh¥h Tablel, 2 WRTX21T, 1 H8EOEY
SRR LSRR REYRAVC ] BERERERER
St ¥, NERCRBRGELRSBOREREEE
LRICEDT7T S €7 2R E L.
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Table 1. - Dose and Mortality (DHA)

(Male)
Dose No. of animals dead Mortality
(g/Xg) (days)
1 2 3 7
0.00 0 0 0 0 0/8
0.68 0 0 0 0 0/8
0.92 0 0 0 0 0/8
1.24 1 1 0 1 3/8
1.67 S 2 0 0 7/8
2.25 6 0 1 0 7/8
3.04 8 8/8
4.10 8 8/8
(Female)
Dose No. of animals dead Mortality
(days)
(a/kg)
1 2 3 7
0.00 0 0 0 0 0/8
0.68 0 0 0 0 0/8
0.92 0 0 0 0 0/8
1.24 1 0 0 0 1/8
1.67 6 1 0 0 7/8
2.25 8 8/8
3.04 8 8/8

1.4, #BizE

Be5% 7 ARBE LT, TOMEPKIEL LkcH)
MPXEHL, FRIFEE LB E 7 BREEHFELLE
#eonT, H L.

1.5. LDso D3t5i% X U 2 KD B B-RIGHLE OF
T oRsE.

KEHHCIEC L B % b & I Litchfield-
Wilcoxon #8 25t » T 7o,

1.6. 2F#HIPFREEDFA8 LDy (predicted LDso)

FINNEY o BEEOHEN T AR

z= (ZLH)RI + (—ZlT)zz
Z:F3 LDs
Za : %tk ad LDg
Zb: Btk b D LDs
71,72 : Kifba, bORAEHE
(r1472=1 &73)
R,
2. DHA & SA OHRBOAMEHRER
2. 1. HEHMEE LUHE
Btk oty L OO EE 0l 2 B\ Tix, DHA

B XV SA oHBOANBENRBRO F B CELTT
- 7.

2.2, HkoBEH  2HORGEA, koS
PR C LD 25 LBRic iF 8 LB E-RiG
Ffghs, 2#FOFRFho LDs 23k, Fhicxt
BT2RAREEUSTRAES L Lk Tihbb,
DHA (X0 SA otxhtho LDy i1, Ht 1.20g/
kg ks X0r 9.60g/kg, #f 1.35g/kg 35 XUt 8.40g/kg
Thh, TREhROK I 1:8, #1:6.2 Tho
7.
BAEGEE, 22 vBlE—-0 $ LTERL, 5%7
FE7 I AET40% BEH & LT Table 3 ioR+ X
SIIBSENLZ 8RMORERAEYREL, £
REFNSBHUBEY AT 1 R EE L %
DR L R, REBESHOREESERELR
LEDS%7 57 T 2AWARE- L.

2.3. PFRABHEOFHE

2 FBERBE D IERICo Tk, GADDUM oRIK
(Fig. D) = X 25¥{fids X OBk D 2B RBR O 2
# BT FINNEY o¥¥hi=e5 v (Tl LDs 3
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Table 2. Dose and Mortality (SA)

(Male)
Dose No. of animals dead Mortality
(e/Xg) (days)
1 2 3 7
0.00 0 0 0 0 0/8-
3.76 0 0 0 0 0/8
5.08 0 0 0 0 0/8
6.86 1 0 0 0 1/8
9.26 1 0 0 0 1/8
12.50 4 0 0 0 4/8
16.88 8 8/8
(Female)
Dose No. of animals dead Mortality
(e/¥e) (days)
1 2 3 7
0.00 0 0 0 0 0/8
3.76 0 0 0 0 0/8
5.08 0 0 0 0 0/8
6.86 1 0 0 0 1/8
9.26 1 1 0 0 2/8
12.50 7 0 0 0 7/8
16.88 8 8/8
HR) 2FA LA CARPENTER & E# it (F 1.2, SRR

18 LDso/% M LDso, P/O) it - CFEML 72,

SE{ELHE : antagonism addition potentiation
CARPENTER <0.5 0.5~2.0 >2.0
it : Hffix P/O

1. DHA 4T SA QOHEKOAMRER

11 —frikne

DHA ##5LcdDTIL, HMOREL LI, &
L#25~303 M LEEBVRERX E L, WERR X OME
TeEREDONI. FELCORBIL, HTRIRVWLOT
#E5%IBMBEL Y, TLBETR4BRBEAELILR
bh, %L OYIT2ARHILRICIET L.

—J, SA BHELEUICRETIL, KMl b gLt
BETREERORBRZED bR ah ot iz, JE
Lo, HMEeE bREH0NEL DEDLR,
DHA 5.5 & RFRICH: & 2485 HILAPIC AETE SR L 7.
i, 7 BROBEMRMSIET LB iz, Table
l IV 2RFETERDTHS.

FETEY : DHA 8 XU SA B 55 L biceiho
Bolg, FFREB XU BREV-UERRE - B, §
o Sk ds L O EEEARS bht. ¥4, DHA
# 4.10g/kg LU EHE Li-lEC, BERBOOFOR
ENERCRED LRI

PSS Ui-Tit : DHA §5 LU SA DR E & 2%
AT ENCY B3/ 8 R

1.8. LDg ¥ X USETHDORE

DHA 3} XU SA @ LDy i3, Table4 TR3 X5
iz DHA ot 1.50g/kg, #t 1.45g/kg, *7- SA i1
He 12.50 g/kg, ¥ 9.60g/kg TH o 1o,

DHA ¥ XU SA O FlE-FUGFROFTHE O B E
DEGFUL, HETILPATHDL RS bk ds, #ETit DHA
@ slope function DfHAVN X WD BEILTE o
7z,

FINNEY ost# fivC DHA 3 X 0% SA pERIRE D
Ffl LD 5L 7cl ZAKRDEL D THo T
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Table 3. Dose and Mortality (combination)

(Male)
Dose No. of animals dead Mortality
(g/Xe) (days)
1 2 3 7
0.00 0 0 0 0 0/8
6.70 0 0 0 0 0/8
7.40 2 0 0 0 2/8
8.10 1 0 1 0 2/8
9.00 3 0 0 0 3/8
9.90 S 0 0 0 5/8
10.80 7 0 0 0 7/8
11.90 8 8/8
13.10 8 8/8
(Female)
Dose No. of animals dead Mortality
(e/Xe) (days)
1 2 3 7
0.00 0 0 0 0 0/8
5.90 0 0 0 0 0/8
6.50 2 0 0 0 2/8
7.20 4 0 0 0 4/8
7.90 7 1 8/8
8.70 6 1 0 0 7/8
9.60 8 8/8
10.50 8 8/8
HE: 9 LDso= 1 I REIAGL Y b 4B AD bt ik, BT
01. 15007 (1).282(?; B OB e ot Table 3 i3,
s 60 ' 2.2, FHHRFTR
=7.00g/kg
BN LB E@ERLcE s, ARO
i g b= e & bR, Bt X ORFRTR EEEO% - T,
—T'.—ig— ?50— B s X OUNBHBNCER BE o UK H oy 7 & OV U i
—5.38 g/kg MEORENED LI, TOMOHERTIE, REE

2. DHA & SA OffHRE:

2.1, —RRIREE

HE : MERES LUBRGRETEE DT EHRE 7]
BfEprsEg e b, 10.80g/kg LI EDR T, WERE
JOBEOHMA L LR, AR ERLRL
FEETHHNEDLRI. FEEORBUL, BEE505
Hb b 3 b 1k E DEMYH 24 LI IS FE S LA

M —ARRIB, REE R SR T b7 KBS
BigLich, 9.60g/keg P LfE U FCRBEARK
PERLECT 5603000 FECORRIESH

{xZdleh ot

¥, BEUMbeT LB, 7THEOREY
BT Lcthic 45 LTHRMRE R T - o2l W
NOBOEWT S BT A BRI - fe.

2.3. LDs

7 BREIOB MR IET LB (Table 3
fR) #H\T LDso 3Rk 2 5, HETiL 9.40g/kg
(95215 LML 7 8.89~9.95 g/ke), M Tix 7.50 g/kg
(95215 HIM A 6.82~8.23 glkg) TH 7.

2.4. GHRFEEOFME

GADDUM oK iz#t3\C DHA & SA ofithl
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Table 4. LDg, of DHA, SA and their combination
LD, (g/kg) Slope function
Compound Sex (959 confidence limits)  (95% confidence limits)
DHA male 1.50 ( 1.26~ 1.79) 1.35 (1.23~1.47)
female 1.45 ( 1.28~ 1.64) 1.13
SA male 12.50 (10.00~15.63) 1.42 (1.27~1.59)
female 9.60 ( 7.70~11.90) 1.27 (1.17~1.54)
---- — s Male
’ - b - -
z” \\\ = — = Female (1(81) 6.2)
’ . 16.2
,’ Antagonism \‘ 10.0~ P .
ld N o~
A / <
Svnerei ’ E
ynergism / ~—
<
w

4,
dditl’o
/]

Potentiation

Fig. 1. Diagram of antagonism, addition and

potentiation (proposed by GADDUM)

oM EL LD E Fig. 2 iR+ X 51, #HMEe i
MR X 2L HEDH D, FOLFIXHMERE
RTLOTH- I

¥7:, FINNEY 0% {fifj L7= CARPENTER o
SO - CFHMMT5L, PIO RKkDLEHT
Bt

HE:  7.00/9.40=0.745

#: 5.38/7.50=0.718

= Offiix, CARPENTER 50X 50 5 HLiama R
30.5~2. 00 H b, HFAEFRTLIOTH»
7o

% 3

fEAEMYE, RIER, BEK, ROK, T,
HeRk, BERE IORLHERLE, FHABMCX
< THIBHEHIRE > Eh, ThEh{ERAKENFREX
hTw%. Lal, ThboffifeEs, £Rmpo
kDR EHRBOBRECESHWTREI LD T
»H5. SH, BRGENMRE RSP EERED
PERERIMTHOR TV Z £ %L, 2fEH B VT
Zh EoSHMRROERELATFU IR BT L0,
bbb, TOREWDOREEIABEThbh T, &
DT LY, FECHARFOBEERRES X OFHGEN
IR Twiwr b —208EHAL k- TW5L D

5.0+

0.5 1.0 1.5
DHA (mg/kg)
Fig. 2. LDg, of the mixture (male; DHA 1: SA
8, female; DHA 1: SA 6.2) was plotted

EEZB.

IR, ZFIOHAROMALHANS DI,
—jiz GADDUM o HEmEMAEVHR L & L%,
4@y, GADDUM o= ¢ FINNEY oM<
FADFRXA-T, DHA ¢t SA o 2 513t BEEO(EH
oW THRET L 7e. )

DHA 5 X U° SA Husko 2R nittlRicssit s
LD ffitx, DHA; # 1.50 g/kg, Bt 1.45g/ke, SA;
He 12.5g/kg, M 9.60glkg Thota. =h O,
XErME (DHA o413 DHA-Na % 415)%19 L
—HTELDTHHT.

DHA % XU SA ot Ao S BERB 21T OB
o DHA b SA oRfOB &1L, Thtfho LD
i iGT 5 ROk, TihbbBET 1:8, T 1:
6.2 DElE L LT

2F D BAIER DWTIR, LDy FEXRET
BZHFEDHU1O B o iz—20kkOREREE LD
—HOBYELDHDHEW R ETHbR T A& D
5.

SEDORBR TR, LD ERERALLER THS
P, 2 R0 BE-RIGER OBRE TR T PRtkss
Dbtz bbb, HETIRERITE LDy {HFEEY
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RELLLOLALTHDLEELZLRS. LA, H#
T34 E#EHE L1 Litchfield-Wilcoxon g1z X 2 47
oS BETit, DHA o slope function DA/
S P OHEIRTE b .

GADDUM 5 X vt FINNEY o FgEx FIRT57
DL, FRZERIEFCETRERESTWESH
Tv%. SMYTH 5327850 b8 © trR
HRBECOWTHEL TV AN, FFEORELXTHT
i FINNEY oXZHWTEHEL TWw5. £2 T, 4
Bl DO REE CRTHEORENTEILI - LeiiTDWT
HERU X5 CFHELX AR,

DHA } SA oftfERsD LDg i, HETIE 9.40
glkg, HETIX 7.50g/kg TH oI, ZOEEAGTH
AR OMR LM T3 &, GADDUM o Jj 3 Cil
MR OfEEK, ¥/ FINNEY oRXTHE
35 & #ETi% 0.75, #ETIX0.72 THH, CARPEN-
TER OFHmEED 5 LHIMTIEN T % 0.5~2.8D%
BHIEHBZ ERHALATH- .

SMYTH &%, Fll LDso/5E 1 LDso i 5FiIC
DV, 27 OLEYE 350 HIC O\ THERE1T -
Tk h, BREN04~2.7TOHEDOLOTHD, 0.4
DTFRIV27 LD, 0RBEREBTHSD E LT
5. 2RPEAROBEOFMZ OV, HRET L
> TRBRBVD D, WX EhLFENMEXRATH
fov. SEOERBEGL, BEORKM LI HDED
SR E: & i X TW-5 GADDUM 35 ) vf FINNEY
DOEGER I —HTBREXRL, BEOHAY:
FRETHLDEELDR, HoTF e FrERE Y
NEVEBRDBRBEORI R A D &, R & RS
hBHDTHBEELS.

558K D Sle:Wistar 5, FHEMER VT, BRIE
D DHA & SA O¥RE I Zh b OB
SUHEDENRRYT e H, KOKRENELH
ot

DHA % X ¥ SA © LDy i¥, ¢ DHA; 1.50

g/kg, SA; 12.50g/kg, ME-cit DHA; 1.45g/kg, SA;
9.60g/kg TH 7=
DHA 1 X0 SA oftB#EE L #cBf o LDg i3,

He; 9.40g/kg, HE; 7.50g/kg THote. %k, GA-
DDUM oK kvt FINNEY o ¥ F A0 b,
DrRBOIERALIE TS &, I —HKLLEEMNEL
h, WTFhOREGLHEMEFRALIHEShD 40 TH»
fo.
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Pattern of Foreign Journal Utilization as seen from Frequency of Citations
—From the Bulletins of National Institute of Hygienic Sciences (1979~1983)—

Yusuke TakeEnakA and Mieko SaTon*

The pattern of the foreign journal utilization was studied from a study of the number of citations used
as bibliographical references in various reports published in the Bulletin of NITHS during the last 5 years.
From the viewpoint of the subject areas of the journals, more than half of the citation frequencies were covered
by journals of biology and medical sciences. About 85%, of the total citation frequencies were covered
by a little less than half of all journals cited, but a little more than half of all journals cited were necessary
to fill the rest of the 15% of total citation frequencies.

Highly cited journals included 31 which covered about 58%, of the total citation frequencies, and the
annual citation frequencies from them were relatively balanced. Correlation between the research fields
in our institute and subject areas of the journals cited by these research fields was fairly good, and citations
from all 5 subject areas of journals (biology, pharmacy and pharmacology, medical sciences, chemistry,
and sciences: comprehensive works) were observed in reports in the research fields of biology and foods.

(Received May 31, 1985)
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Table 1. Numbers of journals cited and citation frequencies, classified by subject areas of journals
Classification of journals by subject areas
Degree of -
citation . B M P C S E Total Summation
frequencies Numbers of Citation
a(b) a(b) a(b) a(b) a(b) a(b) a(b) journals Ratio frequencies Ratio
More than 5 10(113) 7(81) 7(89) 4(59) 3(52) 0( 0) 31(394) 31 15.1% 394 57.7%
4 6(20) 2(8) 1(4 2(8 1(4 1(o 13052 44 21.5 446  65.3
3 5(15) 8(24) 4(12) 1( 3 1(®H 103 20060 64 3.2 506 74.1
2 13(26) 11(22) 5(10) 3( 6) (2 3(6) 36(72) 100 48.8 578  84.6
1 39(39) 31(31) 13(13) 17(17) 2( 2> 3( 3) 105(105) 205 100 683 100
Total 73(217) 59(166) 30(128) 27(93) 8(63) 8(16) 205(683)
Ratio of citation
Tt %GD @0 a9 09 (9 (D (00

subject areas

Subject areas of journals: B=DBiology, C=Chemistry, E=Environmental Studies, M==Medical Sciences
P=Pharmacy and Pharmacology, S==Sciences; Comprehensive Works

a=Numbers of journals, (b)=Citation frequencies

ARG & H2E

1. SIBYEHLESIRAE

SAERNCE R & e/t EMERERENL 205 58, SIAIC
BRATIEEIZ 683 TH 5.

2. HFOTESBHASIRMAELFRESLTOR

HOEHROEDR - HSHOMERM

ULRICH oFFRAHEIC L b 205 skx4:4% (B),
b2 (0), BB (E), B¥ M), ER¥LEAY Pk
JUOHE—8 O) oL ThFhoEHsHTo
SIMMEEH LS ABES i T5 L Tablel D X5
s, )

HELTESTNCE DTS L, SIRHEDORS
{Eix Table 1 o ks b A% (32%) >E%EFR (24
L) >EFLEBEFR (19%) >LER (14%) > F%—
B %) >HER (2%) OIS, EMFEREE
FROMIEROT | AHELREL AR S L5625 T, YUK
DRABAREL D EYEEROERERD 55FTHE
A EwEZ ED—MERL TV 3.

—%, SIRMECIALOR VMRS S I
EEIRBELMEL, SR L5IAHER DS
LW FNFRS TR LD Table 1| D RBFHT,
DRV BORBNL LB & EA31EE (15.1%) T4
BIRHEDS57.7% % i, 100Z% (48.8%) T84.6%
FHEDTWE. Tiebb, &5AMEOLRITTLE|
FHED 8L 52 D501, B85 1550
SIRERTORS DI REROBEL LB L LT3,
COMFEERRTA L Fig. 1 &5,

o, Ratio of summation of citation frequencies

100

75
50+
25+
0 1 It 1 1
50 100 150 200
Numbers of journals
Fig. 1. Relation between ratio of summation of

citation frequencies and numbers of jour-
nals cited

DB LT LR OMENC I irh & MDA M
Fig. | o X 5 el # i< DEHRMLERN L ShT
W2 H, Fig.l & Tablel 2tlbL T3 &, 4
B CIiL LB e i LT MEED =TI
B YOS L EEYERT, AL THB0D
BT, RBE, EMERIOMERERS.

3. ZSIREEREOFARKR

FIMBEMNSELL LD # ek i1x Tablel o L3 h31
3 (EWERI0GE, B¥NRTH, BELFEEFRTIE,
¥R 4iE SR X U HE—RIE) T, L5HHED
57.7% % HHT w5, S O31ET &5 | HgEMEE L,
ZDMEER Y A+ RFIAFEOR VI, EEFF]
AL & L Table 2 i,

X OIAHERI L) OEBOSHHELH
HMHHN, BLTFENOSIHFEEITHELLTWS
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Table 3. Relation between citation frequencies of journals classified by subject areas and

research fields

Subject Research fields

areas of . Living ] .

Jjournals Pharmaceuticals Foods environment Biology Total Ratio
B 5 (4%) 17 (15%) 0 91 (81%) 113 (100%)  29%
P 41 (46%) 14 (16%) 0 34 (38%) 89 (100%)  23%
M 0 26 (32%) 0 55 (68%) 81 (100%)  20%
C 12 (20%) 35 (59%) 5 (9%) 7 (12%) 59 (100%) 15%
S 4 (8% 12 (23%) 0 36 (69%) 52 (100%) 13%

Total 62 104 5 223 394 100%

Figures in the Table: without parentheses=Citation frequencies

in parentheses=Ratio of citation frequencies of each research field to total
citation frequencies in each subject areas of journals
Subject areas of journals: for B, G, M, P and S, see footnote of Table 1

tvz b, BIABEOE VLM SHOME T ER
FEIBYRICLTVWAZ L, SIUHYP—BZBT
532k NATURE) 2 3 hr b v 5 Efrd 5T w5
TERAKRDLETHB.

R, ZoSEEXEFEYIFICHHAL, ThEFho
EHSTFOHEN OO B L UTOFEB T L
NED X 5 