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Recent Aspects of Mutagenicity Tests on Chemicals in our Environment

Mototi IsHIDATE, Jr., Kunie YosHikawa and Toshio Sorunt

A battery of mutagenicity tests is a reliable and useful tool of the short-term toxicity tests for chemicals
Almost all carcinogens examined so far have been found to be positive in mutagen-
icity tests with microbial systems and in chromosome aberration tests with mammalian cells iz zifro. Com-
bining with rat microsome fraction (89), these tests have been more effective for detection of mutagenicity
in potential carcinogens requiring metabolic activation.

Nearly 400 chemicals have been tested for their mutagenicity in our laboratory for past 5 years. They
consist of medical drugs, food additives, pesticides, cosmetic ingredients and other chemicals using in indus-
tries or laboratories. About 140 out of them were found to be positive in the chromosome test with Chinese
hamster cells in vitro, and about 90 in the Ames test.

The chemicals which were positive in such primary tests, however, were not always positive in whole
animal tests on carcinogenicity. Therefore, the establishment of quantitative estimation rather than
qualitative one in mutagenicity tests seems to be necessary for the predictive evalutaion of carcinogenicity

in our environment.

and also genetic hazard of chemicals to man.
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BRTRAEEREEETE, BGOSR EROR
P ENBIETS. =7 AH2WNET » P 2AWS
BHTOERBR L T NAMERECER T2 L 0TH
20 = DI, HEo RS L, EEot
LZEML, fFRIO—128 P LT, JARBRUHE
IREBTEC LIS 508 (WPEARE) & oe®A HEEHETL
FERARDB, YavPa v AP AEESER
ERB LD IA ST B2, —RzHThE

B N1V 07 iy [STTPIPI
Yo (B Teeorerecnn

{%@ﬁ@ﬂ ............
i

mE %
P&z -y v 7R

7%
tEE SN

5= 1 ST TN VTR

{3 &k

4 f5tkin &

{%/vs—
VNS

--------- REAHET v 5 7
......... Wtk v v 7
......... 0 S TG

{%émwm

B RE+IH
3 bk

4 BUHRIEER &

ALy b )y 7 Reloth
FEEE Yetath

Rl by =T VIR

TR afk (Vv F Y o 25UET)
Y v Rk IR R S T
Pl Y=t akilip =3 (4

Piafk it

Fufafkombss &£

FEhEAREOMT GHAK  JRREE L REEE 19751 0)

7 3 VERSRPULKRTE R ORISR AN DI
CQAPARY 5% I RV LN

AL DMK A 0 1000 {50 DNA &b,
b FOBEEFORIIIS—10GDMHEHEEER TV 5.
KIGHOMGETF I 3000 TH Hm5, DNA fio
WREVEFORILTULFTL Tuviebas, Hufs
oUW RS, Tl DNA oy, Agic
BAtkT 5.

3. DNA Hi{fiA%

DNA D E{HIAIEE b OFHIZ X - TIEE S I 5.
BEERE OIS & o TEEHERIM (excision) & {14
{fa % (recombination) {Z43mh 528, FHEEXAWS
Rec assay?™3, fladfz RiFA A€, DNA {f5E
IR BT A D OREN TR TH S, BT,
BMEXAVIYRBEC LT, R@SHEL, H3v
ik, HARBICH T S RENTIEE o7, BiFL
EyiE TN AV 5 hik & LCANEN DNA &Rk
(UDS)? Hpuik, i@k LTHET5 itk
ot (SCEY® fnEadblF bhua, fiiidi
faz H-+4 1 o v CiERL, Rz L L
%151 DNA §RRfigv4— 304 77 7 CHZETS
LoTHY, HEE, ROARHET? 2RO ES
HIMEE TR > e B2 T 5L D TH 5.
B TIY, invive CIEERINCEIZE T 2 L LR L /e
57230, WFhicwk, DNAfFRBRL, BRRER



4 w oA

R B

Bro® o4 # 98 5 (1980)

#£ 1. TSR EoiRENREEFETIE
B & LTARMENTES T EORER
BRI B DRz
I.%lmziu—:Vﬁ“;
B h FI o B 30

I. $I2KAZ V== s

1) ERFLEhAPRE TR R i 5 Yu S0

2) YawvYavA=mvo{EHESIERIE
A A = DYFEHAL

. WRFLES IV D in vive FRIX

1) Gk, mEADE

2) RIS

3) MRt

4) fFERfLE

5 HkPTdar

Barlifie b2 5 L0 Tkl A, DNA {5
IR E UC DNA 4 S 5 4 Rus T4 E D i
FZBAH LT e B FEETh 5.

Fitn O R OSSO FF o T, $i Ho-.
llstein JZO¥ McCann 2% Mutation Res. (Z§85i4 32
WL B D TEHIT IR,

ALk o BETA

AIFCLL AF-2 RLEAREE LC, fdilidiRis,
B, ARENDERTSOTT, RLEATLS Nk,
Mrshifmniy ORENR EAEF MO TERLLE | 2MEL
Shic®, ZoRBRT R, SUEEERTRLS B
THEARREASNS TR TH 5. FOMARNEELT
1Zi%, PLiC3EEo Bridges HIZ X o TIRIBER TV 3
By A7 AR EF bR TWw 5, TS TiREI—R
A7) ==V 7 LTS ETIVH58, G175k A
7Y —=v 7k UTNFLIME Tl X A3k 5
9 RUIEHUZ X B3R ETRRERNR AT, Wi
KoBR e LT, MIFLI GRS 3 Hio in vive
Bt 75 XS hTuw s, iz, =v A
L DYERLE, H oA R PLTER T B T S B e
bR T3, BIEHERROREO ML, & b
DEETHL, LidoT, ¥F, 7ALORGEL
DU UEDNC EOTRELTE L LD TH B0, D
TR G oA 5 18 Ui R Tl o fiii%
BILTWC & WO IESHITETH 5. K H EPA 03
ik (TSCA)3® 2B TMEFHEL RO T
RiE) bR 12D TH D2, Tt
B E LTR 21073 X D 1280 RR
HERBRBIT O TEHY, TOIL 8T HENANERER
T3, Lo, JEIEIh LBl 58H (FIF-

#F 2. R[E TSCA 1z X a ARFEERRIA

A, FEREE RARERE MBR—KOIHD3
FHLE
i) <A77 7T HHE— (RS ROIESE
1k
i) AR E— RS R B RO IE A
i) [t
iv) MFLEMY D5 TR —{ R L R
Gk b
v) =9 ARR BB LR
B. bRt B—AD 5 o 3UH AT
i) WFLEIG DR DY kSR ER (in vivo)
i) RhoRaihiingis
i) o Wi R TR
iv) o RADRET OEE (1) R85
C. DNA {ifgiB—k o 5 b 2 T H LI
i) -*2 7y 7o DNA R B—HEkL
RodiElElk
i) WMIFLEbEINa> DNA {51505k
i) BEEFOEIETHIAIRL ROUIIER TR
iv) BRFLE IR R (a ikt OIEEER

RAYIZLF UHHAMMEAI SR TV 5. L, %
X, CheDFHTRTRHRTRETF — 2 4%
TR T2 2 LIRSV EEYDH 5 EDEHRLH 5.
OECD CIXEHIZ 1971 4E X D b2 i1 o REINTiz -
WTHHINED bR TV AL, 12, v FHBWIE
B 2R Ty < eed, AHTHERBD
A F T4V RElhTtH s, FEREENRREZ LT
2, SEDI0AEHT Tt rBRIEQL ML X 5T
HL2, HF LRI S ERIIELRN T X F (38
EOFLINZMTH D) XD X500 THDY.

Tiebhb, BIFIEOH BRI T
Bhvgoeo b, REIRE, R, SRIGTRAER,

P fhJe%, R, DNA fUiiillkxdAkE 54D
TH D25 PRI =N 2 LA QiR BT
TV %, b FMERLIE S TXToe Tz ount,
DFFERE D ¥ — 2 TS5, 35 1T, %k
Fu VD RAERRBIZIE, v L5 FTHRVOKE
Wi o ahaa T s, Pl U, i
PREIEIN, BBV, DMERBRD X 5 e EEROR
BTy, chbo 2RI TH D,

TR, HAWTRIEELMELLET, XhEKRD
T EREITY. 0tediziy, TSCARZ 5t-bhT
W3 XY EMORBHAEN ET bh TS, kLo
AT 2k, ECEEHECESSET DR TN D25,

SRR LT A&, ERASRBROEY.,



AfEE2 : AEPIE LD BT s EREERBROTIR & £ 05 5

% 3. fRENMYFORLEFMETEE LD

ZERITERBR (R)©

% 5. BEEUBATIRECITbh C&EA7)Y

—=v 7R A

1. A X BHETFRAER ORI
AT R T
KT
2. Mo DNA {51738%: (Rec assay)
WEE (aF)
3. BTN X B ROl R RE
Frf=—RKenAAZ—FDfh
4. PR
= 7 AL OMORIFLE Y
5. EEHIERRR
<Y AHBWIET v b

x4 BEEANRAIE A7V —=v 7T
CTIRAT XA O fIAZ U (1973

—1978%F)

a) -E]j{';f"[@j‘]]_/-—cﬁ5 N> T TYCSSS PPN 2%
b) FEHRBUF OBIGALE e reeerereeeearenes 73
c) AR BROF ORI EE e 51
d) ABEESRFE v 37
e) PLIETROF DORTEALE e errererraneeeens 38
£) T8 - HREATHAIR D LD 62

BUER B E Ko reererer st 182

* a)~ )il o THIFLC B L DRIV
R

A a B A5 (cell transformation) 7439,
S HVIERBEATEREVDERAG S, BHIERE
RSB O TEeN B HEE LTHR b
DTHD.
bHREORERNATIRI T, MR il
12X 2T, AR EOREERFHET B bk
BB ORI R FHbTH B, TO—BRELTER
FiERBOBEILEEY REifFch s, KE TSCA ©
RERFEED D, bAETRBCHIETR b0, RU,
FEMEE L D HLER LTV B LR RET 5 &
F3om it ThHOUEEZEMIMTT S N&H,
¥tz WIHUGIAT 5 NENTOW TR ELEERNGS
RTwiRl, L Linsis OECD kit 2364775
TS & TAUE, 1), DOEBAS—ESEL, T
OfER, b Bt B X HrEYo X5 izlbh
5. RBIB OB, BRIz > THRo
TR BTHHH. Fio, 1o& 2 TTETREOHEREA
T, ARERnS L, AT BIEDTG DI
DT, TPtk AV 2SR DR R (T 5 DTEH
HAH3,

I #kipeAvsmiik
1. BT X o518
i) MEERET (rect, rect) (RUNEE(LA &

t5)
i) KB (WP 100, WP-2) (fkik, B2
%)

2. WAEMT XARAERNAR
i) »rex 7
TA 100, TA 98, TA 1537 ({RaiTikit
&)
I WRFLEbAIBE & A\ B IRIRIE
1. BEEEHNOC X B Y b ST i
Fpf=—R+ ~uAx— (CHL, DON)
(RafistEtbxatr)
b b 2 fEEMAg (HE 2144)
2. FEgilmic k% SCE % (DON, HE 2144)
3. IEIEINNT X B/ANEER
4. 7y MEEEHINDZ X B A kIR R
M REdiZ Ay 228 REERE
1. A4 =212 X A5EEA AR
2. vavav A kiiE (M5 %)
*EERC X o TRBTES 2V I Eb oY)
R o)
LYEDEERASATIIA T, 1973, &
EHEMBEOEMA 2 vV — = v VLRI TR TE
7o, BaREEHRO T OBEAUEE Y, HD WL,
LT T E B 5 AR T2 F015I301E
JHRY, ThbZ iz eEHok%¥ES 5\ X p7EiEN
OV EAT 50T 5 T 5. Bi{EDRETY],
FEEDOPE, AT Mo THIZMRBRT AL » 7D
B AX V., 1973—1978FE DI RN X hoictifbo
RO BT 4TS, ¥, 1975ELERHT A
7Y —=v ZREIRE) Cirbh e RRIEE 2R 5 I
. ThboRBLThn Ttk rofcb D, &
U, Sz mEE BbR S Loz o TRfLE 2,
BRI =D /N — T OFYEWET A P IE (NEISEE)
CEXh3HflE o T S, 22T, WHOR K
U, kEO NCI® FHElE Cley A7 2490 TERMY
7ROV TORBERMGB IS, FERENT,
=9 ARVF v FTiITbR, W THBEDEHAIT
(3, FElES D EHESh DA, Wik Esk
DITIT S ERMETET S, Licni-T, B, Lkt
D—WEFHBHET LT BEHTHD (Ed).
@ NTP (National Toxicology Program)4® ¢
it, EEREEREYES (IEMS) o h%GC, £R




6 m &

A OB

Bo# 5 % 98 5 (1980)

BB IR FUTE B0 &0 ) HEZ 2T
EREEPIR LT » T2, T Th b DR
EPARIhBTETHS. —F, EPA ik TSCA
ORMICIES T, B BT 5 ¥ - & % FFIT
%1, PiL{ Gene-Tox (Evaluation of Current
Status Bioassay in Geneiic Toxicology) SFijxFz/e L
7o (1979)47, = Z i3, H[Ho Oak Ridge [H37HFY%E
e d 2 BIEEN e v 2 — (EMIC) i &
RICHRT — 2999 DUFMEHIIL T > T D, Z0
TR X o T, AL obinl & BNEE, ST
TIOONGHE, HD0IE, UGk E RERBR L O
MBI X D Uz o T B THH .

P RRe IO X, 19775 Fe R L BERZE UL - 234,
FA T a2 F14; (International Commission for the
Protection against Environmental Mutagens and
Carcinogens, ICPEMC)4® ¢ {,{TIhh T\ 5. =D/
W= FRESHE R IO R T s & Biv e T
ZLDTHBN, +F v &0 F.H. Sobels pi k3 L 7¢
b, DSR40 B 6 DDPMERALMALE - T
2. bAEMSIREHNSA Y 2 ~FRAPREAE
LT - Tk bh, #EAMTR, BEIRRE,
AR, JUMES, RLZRREOHEENSINLT
EBbha, 20— FREELFEDIToRillox-3
ik O &3 2 Loz, Gene-Tox G & iX
MR, bbbl b iAo iEs s
NTWB, WFhice k, 48 PO
BHEED X 3T T> T XE D, TOLDIZED
RBRTH A HATNED, TLT, Bbhifiie s
DL HiIZe MTAHEL T K s EQRKITZ oW T
[HEER 2 v v 2R {0 idle ik iliz T
W,

JESUE & JeHit

Xy v eV L USRI S G GHGE
b TR £ T %, dn vitro 12 X DEESUR
HRBUz, 59 MF~A 28 Y —L50 (S9) Z0H]
T5HE LI o THREEITORTHD L, D45 Ames
FTAMEWEE oo S B R ATERTH oo, S
DML T A L0, FEEN I EVbRTWS
L0, R, N ERTYTCH D L DITOWT,
THZ R 2« DR HT L » THiohiz Ames 5 A b
DU A EEC 5 s R 6 DN Ini 35, &
Wz X5E, 85It 5% Ames 7 A + CIEE &
Te»fc i 0iz McCann &-C 89,7%, Purchase &5-¢
91%, #HLT85% LD, L, hbolRi,
REERE S OWNIDIERZ T A F LizhTHD

& 6. ZRFEE M & OFERHESY

Ames

St 2 M:Cann & Purchaset, #2165

+ + 157 53 136
+ - 18 5 24
- - 94 58 60
- + 14 4 21
? + 178
? - 207

Annata (water soluble)
Thirom

A Sodivm etytharbate
Imipramine=HC1
Vinylidene chloride

Phenanthrene
.| #-o-tolylaza-o-toluidine
Tween 60

Progesterons
.| Thiourea

ek pees
(136) Thicocetamide

5 Urethare

51 Barbital
Ethioramide
Caffeine
Diethylstilbestral
Maleic onhydride

3-hydroxy antbranilic acid

JeEvE L Ames 7 A b B UG ST
FEEE OHIBY CGEEID

K 2

Ripb37ThHD. bhbhoMRE TiTolcF+ A
==& o A A X —IETEIINT X B O DR
L% ETREETI 54 O 5 DL I 7o L DI 48
(89%) THbH, Ames 7 A }Ti% 43,(80%) Th-
1o, WFHEORREE G5 L35 E V5 I iliE
5. bhbIILBTEE TR 400 R0 LE 2 A
7Y —=v 7 LTER. DL, RO EER
L= ol 136 1041, Ames 5 A b THHETH o 7= d
DIEBSHITH » e, WHENHKCHELETH 7L DIk

IBHHITH w7z, WA D R T Ames 7 A

MIEEDO LD LA D L0y, 05 btk THE
DIEFEETINGE TR T, JHEEDEE Shin
B, MWRABRTE Lisfalkerotcdbnd 4 FHEL
7o A EERN A B e md B 2 ol
eh.

FHE IO A2 YV —=2 v 7R AV E T 5 HHIC
i, T OMRRLET E RO FREME I X T2 (false
negative) 23T 7 2. (o AR DES 11T Ames
T A X0 L% L OYF R 5 B (false positive) 12
HoA, FEEEDEEREL T WEW IS, Tib
b, @20 THREEDHOEZBRATWE LS K
T, MHELTCAZ YV —=v ik LTHRETREL
DLBbhs.

ek, EREERBROVGTh»OFE Chiikdic b,



BiffiEn © AEERRIMEY I 5 Z REHERB OB & Z O 7

£ 7. FREENGGH, TOERBBRESERINILEDY
1t & Ul TREERBRERE (F5) FERBRERE  (FE5)
MNNG Mandel (1960) ¥ o (1966)
AF-2 St e o (1973) il B (1974)
Methylnitrosocyanamide Bty % (1973) by HE (1974)
Captan Bridges (1972) NIH (1977)
Phenacetin p ] gt (1974) I+ 7 (1978)
Barbital o fiE (1975) 7 i (1978)
Hydralazine & {E 12 »m* (1976) Toth (1978)
Nitroquinoline E B Q97 & o (1978)
Tris-BP (TDBPP) Rosenkranz 1977) Van Duuren (1978)
Trp-P-1 % o 1977) iz o (1978)
Hydrogen peroxide a fig (1976) i i3 (1980)

* {BOPFFEE T L AR [ R n B b,

T oth, RUDYERCREENEEShicborE
5 ERTOMLABD, Fh, AF-21LE4119734F
CHOREBHR BRSO/ HEE O b & T Foflluz
U TREHRTLER T3 mE SR, £0
%, 1974 ARBRAT CESEER R Sh Tl
HEEZ X o Tv v AR X BIEEENIEE S Mz b D
TH5H, AF-2 1 c[L T, T ok, FELEBONA
PR TEASh, BREEXLELD, 7y FCD
FREOHD ZENFEEhT. e, BERTHD
phenacetin JtX, barbital 3 3\ i3, THETRIEES
& 7t - 7= hydrogen peroxide 1%, hibhDEHRE
TROHEREFREI TR S0 THs5. Ll
b, BREMENRD LML EERCIRIBRT
B TuaHEL W ormbh Ty 5. B
BLIML, BEABAWRIETAL YV —=v 7Hh
LI T A PEICE E i b i oW TEREED
IR, RO, BT LCO A REERBROEIATYE

ST, HhTHIOLDIXFLETHTH S, BEE
¢ sodium benzoate, sodium nitrite, sodium nitrate,
erythrosine, potassium
metabisulfite, acid red {ZouTi, BREEREED
WERBABBETH L0 bbb, =V A, Fv
MR BRI EDH R TR,

B, 2RSS WRETTh A Ames 7 A |
DR, FEEENRDH B L b b TR Fb T
W5 {L4 4y (non-mutagenic carcinogens) JRUF, ific
FFHEN DI v b T B L e (LAY
(non-carcinogenic mutagens) % ¥ & $»TF 9-1,-21%
RS, WEHOMTHEAL TV 2WHIBEH, *
HMoEEDE, Fv 4 =2—X a2 xRN
LR EARBR T LIt > e b D TH S,

aspirin, sodium sorbate,

MFLT s M o EIER (FRERIEEY A T)
I ET AR, RERYHEOA2z7 Y —=v L
LT hEENTHY, AREFREGHLIR %, 4F
iz, KE®D Pienta 51z X » THIRE I R HHEIL®,
FIOAMITHRENTRETH 24800, hithE DY
Bz onwTDF— 20355, HHE L5 EREEDTT
D90. 8% M EE I B v h. Lo Lich D ¥IEILLE,
MO, TFBME, REERTF M/ CER /e
TleRMEELSH Y, RETHFIN s 40,

#oibh s X o, EREEFCCEEELEICE
He EEOXETHTA o LR TH B, Ames b
VL, 1952—19775E O it fidh Tt S M o RIE IR
OHEET 825 A FATEL, TOFRLSEHTREIR
307 £3%3R0Y, BRI S0% il A A U s intko
R (TDg) ZIIH LIz, 1551, Zoffit Ames 7
A} 1000 D {RER 2 7 =2 — 2T 5 R
ERPEZLICP. ToWls, ThebbitBEtoms s
FEREMOMS & ORMTIHITIEREHRNRD D &V 5.
Lo Lissh, Hihic X - TRATF LS 2 of ko
LienWwb DD D ELWMERTHS. flrid, AF-2
1L Ames 7 A b T A7 D EVEEIRT (mg Bicb
47X EOIma v =~ 25, ST SIS 8
WIHTIR ARV, Ames BT XiuE, RIS
DIy LRI DI CI AT R B TH S 5
Ly, ThizxtlL, Ashby 5040, Ames 7 A b
ML BEEOME oA LY ROIBIGRA S
DLV ERRTAERDLVD®, EEoR
i, RUTOREZ, WiEOME, REHE Hou
BRIz X > TRV EHTHL O TH S, AF-2
DEEG L, =T ADREKIT L - TatkiciZ - -5
Lab T 5, BEETH B E VS ST R i



8 Wk N OB W& % 98 % (1980)
%8 FHEAVAPIE: A2 ) =V 7HrLRGEET A P It S hic ik e
S ETCALALRE (FBRSsH 5 ABIFE)

" . T RO % I A

FE B ﬂ; & & Ames*!  Rec*2 Ch.*3 <Y A Fw b
1974 AF-2 4+ + + + -+
1975  Sodium benzoate £ 17 H - + + - -
Sodium nitrate 2 m H + + — —
Sodium nitrite I + + + - —
Erythrosine (No. 3) ¥ @ H - + + - -
Caffeine E 3 & - + — +
Aspirin ” — + + —_ -
Phenacetin " ()% —_ + 2 %5 +
1976 Potassium sorbate % 7 #H - + + ? -
Potassium metabisulfite = ol oM — + — - -
Barbital B 3 & - — + + —
n-Butyl p-hydroxybenzoate B F ¥ — - - — -
BHT [ R (A BIE - + - ? -
Acid red (No. 106) R + — + - -
iso-Butyl p-hydroxybenzoate # F H - - - - ?
1977  Potassium bromate NN + — + ? ?
Hydrogen peroxide » WO - + + + ?
Acetaminophen E 3 & — + + ? ?
Thiram i B + + - ? ?
DDVP ] + + + ? ?
Diphenyl B E W Hl - — - ? ?
Sodium propionate B # H - - ? ?
1978  Nitrofurantoin E I & + + -+ ? ?
Sodium hypochlorite woa #H -+ + + ? ?
Caramel P + + + 2 ?
Sulpyrin E 3 & + + + ? ?
Propyl gallate AR - + + ? ?
Sodium erythorbate y + - - 2 ?
BHA r - + - ? ?

*1 Ames 7 A b, 2 Recassay, * J(nfkRH;,

THDHH, FIEENIRE VLD ZERIEET HI20HD
FEMI e D IR T 5,

ZESUR A O E LT

EREMRBOMIIZ LD, bhbiodERE
RTINS S OBERFEEDIEET S S L
> TCEN. TDIBIZIXKADH A WIEATLESEZED,
bhioh o BRI b BBy o EN
EThTWS. ThboTIrd, ERAM, Fmk
ELI T OB R L ERINCEEL, &4 DipHRMN
TOMT LT AL EEIECTEC, BRELI,

sz~ SO %A, * R

Ames 7 A DR A K3 OMIBT LTV, 47
RO TEIIATIESTE D, EBRIXKAYCEEE
Licfb&1Th 5. Pilhic—EREN ) OFURER
T e = —FERL, HEOERMICR-Twa, T
hiz x5 &, Trp-P-2, aflatoxin B, /1 /%, AF-2 %
BRI Se Y E MNNG £ ) Lis LARWE
BEEXRLTOS. B30 &5 0L o,
108 50 X nH b, hEET 3 HHOKN —FE
(ANt s N

Ames 7 2 F RO X % BemfbRERRT
EACBEE ot 3 DI DOWT, AHLOMELILEE



Rz AEEELEMECEE T A ERESEABROBR & £ OFFE 9

F 91 REEIMLATOBNPENC X 3RAERENTD ORI 212 b D

b A B @AL® k% EH  (McCamn 1)
*Brilliant Blue FCF “o-Toluidine
*Ethionamide Auramine
*Diethylstibestrol Carbon tetrachloride
D, L-Ethionine 2-Chlorobutadiene (chloroprene)
Ethynylestradiol Dieldrin
*Fast Green FCF Thiourea
B-Hexachlorocyclohexane (8-BHC) *Ethyl carbamate (urethan)
*r-Hexachlorocyclohexane (y-BHC) Thioacetamide
3-Hydroxyanthranilic acid Acetamide
*Indigo. carmine Ethionine
*Maleic anhydride Safrole
Polychlorinated biphenyls (KC 500) Cycasin

" Progesterone
Succinic anhydride
Testosterone propionate
Thioacetamide
Thiourea
*Urethan

*Phenobarbital, sodium )
4-Amino-2, 3-dimethyl-1-phenyl-3-
pyrazolin-5-one (4-aminoantipyrene)
3-Amino-1H-1, 2, 4-triazole (amitrole)
1, 2-Dimethylhydrazine
Natulan (procarbazine)

*HIOLONEF v 42— K » ~AAX—IEFHICH LTREAREYFRTH S LNHAOA TS,

F 92 AzV—-=VI/ORERE BT XSRAEREESZD bRIRBEENLV 3O

b o H  @RL)®

% 3] (McCann £,)5¢

4-Acetylaminofluorene
p-Aminobenzoic acid ethyl ester
*4-Aminoquinoline 1-oxide-HCI
Anthracene
*Allethrin
*Caramel
*Dichlorvos
Isoascorbic acid sodium salt
*Malathion
1-Naphthylamine
*Nitrofurantoin
Phenanthrene
*Potassium bromate
Pyrene
*Sodium hypochlorite

*Sodium nitrite

4-Acetylaminofluorene
*q-Naphthylamine
2-Methoxy-6-chloro-9-[3-(2-chloroethyl)
aminopropyl-amino]acridine.2HCI(ICR-191)
Folpet
Benzo(e)pyrene
Dibenz(a, h)anthracene 5,6-oxide
2, 3-Epoxy-1-propanol (glycidol)
1, 2-Epoxybutane
5-Nitro-2-furamidoxime
1-(5-Nitrofurfurylidene) -amino-hydantoin
5-Nitro-2-furoic acid
*Sodium azide
*Sodium nitrite
N-Hydroxy-4-aminoazobenzene

*HIOLDILF v 4 2= K« ~ LA —IETHRCK L COREEREYFER T L8R T2

TE5EEADML D, COESREEREOMIIL
FERI20 1T D M D RE X FRT HIRERE (D {H)

CRELTH S, MEECIE TSRS S & k2t

b, frd§3Ls caramel &iF 438\, 4-nitroquino-
line 1-oxide (4-NQO) > Dzt Dy fHTH 105 £%

D ENEDLND,
REMEWROBEALTRTOLDE, Frv A=~
Ko b Az —FEFAMAC LT, ZRB o oMk
R BREELED D) EERT LA DHS. Lic
Mo Thhbhil, ZRERFE2H MROERRY



10 e AR IRE

#7108 & (1980)

BiKREE (mg/ml) THl-7ofE (TR {H) % iREEE L
T, TOMIXERMTEEZL TS, FI0X, FBHE
XL T3 L0z onTo TR {fid K ZWHIZ
PRI=LDOTHB. 4-NQO ffiiy, EIE5 isoniazid
DFI14300 (S HL T5 = Lbnd, REEWED
Bunit= ey L& HETE, TR L, #HRLA
Dy flEE 23 b B iiEE R, BERRmbSh Ty
e, BRETI L THREERELERTIUE,
L, friE, TS, IR, propyrene glycol 7o & C

Petasitenine
Lasiocarpine
Mitomycin C
Adriamycin
Sterigmatocystin
Daunomycin
Aflatoxin B,
Trp-P-2

Cycasin
Kaempferol

Benzidine Quercetin

MNU
o0-AT

BP
MNNG  Aflatoxin Gy

No. of mutagens/carcinogens
INI
DEN
DMN
DAB
AAF
AF-2

10-310-21072 10° 10 102 10° 10¢ 10
Revertants/nmol

Ames 7 A bER O ELDATHES
(EED{t& I KR DHEK)

& 3.

Benzo(a)pyrence

—1F Nitrofurantoin
®  Propan sultone o

CHROMOSOME ABERRATION log(D,y;mg/m/)

Dimethylnitrosamine®s o
e TDPP

13, ey R 2ntion TR MXED TR
e,

B RUREREMZEIZOWT

friDHYIz R 549 E Tk, aflatoxin By 2%
LA ERE L LTALR TN, FEFCH
WIREEF TL H 5%, Sterigmatocystin 4, F/c[F]
HThrne, chbizvwPhd STk s RahEEE
T+ 5, Rz aflatoxin By i, fEHORLL TV
a9 a v Az OERBRUNEIAIDATS UTRAR
TR, HAGRR®H D VIIREGRRED L EXER
T%. BAADETAY 7 CRBIMCEELYREZ
252, FORSGTH2 flavonoid (] 2iX kaemphe-
rol 708) BOEREMEIHEL L - TW38, =D
5% quercetin Lz bEVGEREEXTRT L vbh,
bhbh b REERERR TR AR LTS, &
= 3+ ¥R ERFELGESD S K 5 A%, Herr-
mann |Z X % &4 kg 247c b 11~24 g 1, D quercetin
NETRTVDENWI®, z.lapF/amdihsd
hydrazine [ZiXRfEEL MHH T35, FPa—tk
—iZg& thp caffeine (3 { 2 H A SLRFESEEDS
AHHhTED, TERETE caffeine 2 X B ED
L IRhTWABED. RREHFILZ 14, BB\
1%, xR L EREEOS S L0 bR
TWh, H5 240, 3, Hilf Kz v
AOLERFENZEDHLR TS,

® Caramel A

e Caramel E
Acid red ® Caramel B
% (iaramelD
CaramelC ® Cochineal
s Stevioside
Isoniazid
® Sulpyrin

DiethyInitrosamine ®
Sodium

nitrite

o ® Sodium hypochlorite

DDVP Dimethoate
.

: -dri e ¢ Potassium bromate
prchlo.roh) drine DEP

* AF2 AAFo ® Methylnitrosourea © Rhodamine B

-} Captane ® 3-Propiolactone
MNNG e ® Ethylnitrosourea ¢ Hydralazine-1CI
—3f
¢ 4-NQO
-4
~8 -7 —6 -5 —4 -3 -2 -1 0
AMES' TEST log (Revertants/mg)-1
K4 B X 2RARERFERE (Ames 72 1) ERAFLEY

HBITERET X o RO REFREL OMF
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£ 10 SHEEHTIIO TR o LEE
ft & 1 TR{fi* 27
4-Nitroquinoline 1-oxide 30000 +
Trp-P-1 (a tryptophan pyrolysate) 12800 +
N-Ethyl-N’-nitro-N-nitrosoguanidine ~ 9600 -+
N-Methyl-N’-nitro-N-nitrosoguanidine 6200 <+
Trp-P-2 (a tryptophan pyrolysate) 4667 +
N-Methyl-N-nitrosourethane 3400 +
B-Propiolacton 2267 +
N-Butyl-N’-nitro-N-nitrosoguanidine 1800 +
N-Propyl-N’-nitro-N-nitrosoguanidine 1733 +
Styrene oxide 1567 +
Butyl-(I-acetoxybutyl) nitrosamine 1317 +
N-Amy!l-N’-nitro-N-nitrosoguanidine 1167 +
N-Ethyl-N-nitrosourethane 1067 +
N-i-Butyl-N’-nitro-N-nitrosoguanildine 767 +
N-Butyl-N-nitrosourethane 750 +
Propan sultone 728 +
N-Methyl-N-nitrosourea 580 +
N-i-Butyl-N-nitrosourea 512 +
N-Propyl-N-nitrosourethane 467 +
Nitrosohydantoic acid 304+
" N-Propyl-N-nitrosourea 200 +
Rhodamine B 183 +
N-Butyl-N-nitrosourea 155 +
N-Methyl-N-acetylnitrosourea 152 +
N-Amyl-N-nitrosourea 104 +
Methylazoxymethanol acetate 80 +
2-Methyl-DAB 71+
Dipropylnitrosamine 66 -+
N-Ethyl-N-nitrosourea 56 -+
N, N’-Dibutyl-N-nitrosourea 48 +
Maleic anhydride 40 -
Dibutylnitrosamine 33 +
Butylbutanolnitrosamine 21 +
Dimethylnitrosamine 16 -+
Isoniazid 7+

. ZEMFIRE R rofllao MBLER
* TR = T e mgiml)

JHER TIRBMSERE LD S HEHEIZ X » T, B
EEA LT 2 AR O RE S T 284
wOA LI, £ Ames F A b E L, Eie in
vitro TOPBAERBOF — 2% 8# & LTks = &
ZigoTwd, SEETIl» 72508, R, H4H
ARAWITECHECIRAR » A XTI D 5 BIGtE & Mo e
LOERINSRT, ¥, BORROL TR
2 DFRARGBMIZBIT 2 57 — 2 2 FKI2 7577

Ames 7 A FPHED 4, DL, sodium nitrite (FE (B 7)),
potassium bromate (/)NFEML A, sodium erytho-
rbate (F§{EBHIEA), acid red (Fff 106%), Fast
Green FCF (f}135) L0 SHE TH » 1225,
Hist/mg fii (BURRATER 2 a=—H/mg) 13HED
& evs, iz Fast Green FCF TIIR§li4y 50% %
BLLORTIGEE Lot F DD L OREETEM
Jax U TR AR OXEIE Lic, Lo Lishih,
B Ui S et R D 5 B, JHBEDTUZH T
MU R FHIETHME (TR i) » R+ &,
HERNFECL0RS . ARGROEEAIE, R0
B, HAWVIER v FEC I TF— 2007 0ES
2L CThRTHOFTHROBIC X 5 b0 L Eb
#u5. Saccharin sodium {Zo\Cix, FOEREH:,
RIS ORHETH S 5 L\ 5 3iih 55189,
SRDbhbhDF ~ 2 Ty, Ames 5 & MNIJ&iET
HY, POERTIGETH . —TRRENSC
i, Hokklo stevioside 1390% LA L DEIEED 3, D Tl
WIR L BEREMEARE A, S0%HEED 4 0Tk
Ames 7 A } RO (o bR O RN AL R T
Wh, ¥, WOEENEI A2 I VRN DI TRE
L. MU Ames 7 2 MIEHETH 5% Rec
assay BEHETH 3. = O S L OEELY hisk
THLENRD S,

W, 02y GEh3Ha7 $ VBTORGR
YOERFEHIETE S L Tu 5™, Tryptophan,
glutamine, globulin J¢ &2 o\ TEERAINZ X 53
BERBREY T o 2 EI3RS. Trp-P-1, Trp-
P-2 & Lim R RyE R B RRT 5 2% FSTEE,
1.25 pg/ml L5 {ERECEAL, T S9 Itk 5
REHEEER R L. BEoSay, HIERELH
52, SOFETCEREAREaT A EMmER L. —
#, Glu-P-1 iz Trp OP4 L H ¥R 100 {5
2%, I DIRVGCREERAERERR UL, chicK
L, Glu-P-2 i2f4001kIC#% 7=, Glob-P-1 acetate,
B Glob-P-~2 acetate {3 & i i55ERNRERL
e oledt, PEMEROHEMER (SREOTR) 2
BT ES U, fefbB oS EFAIL, RREnY
thiabendazole %2 &R 41 - 1 & v # diethylstilbestrol
(DES)™ 4 BB htcss, hb ofEfamstk:
HDWIHRTHET £ 0 X 5 BT 5 Ao TR
A RN IG=¢/T AN

EESFIZ oW T

EERDS S, HIEMACIIBCERFELTRTLO
BEL, Fh, BEBECMSAAELIDONRE, TAF



12 wmE R B PSS 5798 5 (1980)
1L fediRmty o ZEURE
Ames 7 A b HeaphilBh
1t £ 1] — X : -

g (#k)  Hist/mg LEE (mg/ml)  TR{f*
Propyl gallate - 0.04 275
Hydrogen peroxide - 0.25 144
Potassium bromate +(TA 100) 6 0.25 116
Sodium nitrite +(TA1535) 198 1.0 52
Sodium hypochlorite +(TA 100) 19 0.5 18
Riboflavine - 0.3 13
Ethyl p-hydroxybenzoate - 0.25 12
Food Red No. 2 (Amaranth) - 1.0 8
Food Red No. 3 (Erythrosine) - 0.6 5
Food Green No. 3 (Fast Green FCF) + (T A 100) 41 2.0 5
Food Yellow No. 4 (Tartrazine) - 2.5 5
Food Blue No. 1 (Brilliant Blue FCF) - 5.0 3
Sodium nitrate - 6.0 2
Sodium dehydroacetate - 3.0 1
Disodium glycyrrhizinate - 4.0 1
Food Yellow No. 5 (Sunsct Yellow FCF) - 6.0 1
Trisodium glyceyrrhizinate - 4.0 0.8
Sodium d-tartrate - 15.0 0.8
Sodium 5’-inosinate - 20.0 0.8
Sodium benzoate - 2.0 0.5
Acetone - 40.0 0.4
Potassium sorbate - 4.0 0.3
Saccharin sodium - 8.0 0.3
Ethyl acetate — 9.0 0.3
Food Red No. 106 (Acid Red) - 13.1 0.2
Propylene glycol - 32.0 0.2
Sodium 5'-cytidilate - 30.0 0.1
Sodium 5’-uridilate — 32.0 0.1
Food Red No. 102 (New coccine) - 2.0 0

* ez L

AEFIEL B AAD 2 EHAITL UL TR,
L7 L DIz DU ThIb ROYIRE T » 1o i
kR D& 2 1412753, Saframycin A, actino-
mycin D, mitomycin C, bleomycins, ZDf{li= b =
Y BAFRILE T Tias e b (RELEE Tl (A IR S NEE S8
L, TR U@ TE-,

FOMMDEEMTEITS Ames 7 A b RO
DR U A E151Z5 7. Aminacrine-HCI, triamteren,
tolazolin, a-methyl-dopa, sodium azide, levodopa 7%
ER TR AT Y, B OERTE 2R L TL Ames
TR LD XM I, Fih e LIRL
TH DL DE Amoes 7 A MIAVETH B Rec assay
ThETH o721 DO TH D,

Phenacetin 2 FgfiE2NE» B A & LTSl
Ntz APIURL) Ames 54 Ty AE 5 5T TA
100, TA9B &Ltk TdHh » 7o, UL Liciinik
2, 5v FORDIZV Y TVa A2 —DfF2bEL

F2 89 VS E, TAL00 TitkE i o7o™, =
v A ==X e A AZ ST LT, PR
CfE 2 RTAS, 9 PO SO TLMbED
KR X €\ 57, N-Hydroxyphenacetin {2
ONWTUL, Ty FHDIVBIEALAZ—D SIWThD
By TAI0 R LTIt Tth s & ). fEhHE
acctaminophen {3 Ames 5 A MalECH 5 A, Yufalhk
Rk 0,023 mg/ml Eu 5 {EEECRHiRIE R R T
o, W o DENM T, Pl S L35 E



e s BN EAT 2 ERFEIERBR OBUIR & T OF M 13
£ 12, RAGIDHOREMEREHERE @D
o F B @B {6 ST H
& B F Rfk TR fi*2 ¥ S8
= {mg/mi) (/) % (D) )1
A 20 A 0.03 4.0 45,0 (48h) g.b.t.r. 400 +
Hh 7 o gV 1.0 1.0 84.0 (48h) g.b.t.r 35 +
Sy hA4VE 2.0 0.0 61.0 (48h) g.b.t. 6 +
ATEFFAL LV 4.0 0.0 37.0 (48h) g.b.t.r. 5 +
P o G 1.0 2.0 16.0 (48h) g.b.t.r,. 3 +
aF=— LAE 2.0 6.0 12.0 (24h) g.b.t. 3 +
A 2.0 0.0 30.0 (48h) g.b.t. 2 +
h T A 8.0 1.0 26.0 (24h) g.b.t. 2 +
i il 11.7 6.0 540 (2¢h) g.b.t.r, 2 +
bery 7.0 1.0 15.0 (24h) g.b.t. 1 +
' it 70.0 0.0 19.0 (2¢h) g.b. t. 0 +
FIAE I & (R 2.0 3.0 2.0 (48h) t.r. — -
A7) HOHE 4.0 1.0 2.0 (48h) b.t. — -
Lz 5 Ui 8.0 1.0 2.0 (48h) ¢g.b. — -
IR A 8.0 1.0 2.0 (48h) g.b. — -
7 -1 16.0 1.0 1.0 (24h) &g. — -
HMogrAeo D, b U, torzEdR, ro R
*2 BIZF U
F13. 7 I/ BEoRS Ry OREMAREERE (NEER)
5 -
o i ﬁ ”; ;pi & ﬁ: Jen
{t Do % & HE 1& TR {fi*2
H (mg/ml) (48h)% 9% ) Filke)
Trp-P-1 0.00125 2.0 20.0 (24h) g.b.t. r, 12800
Trp-P-2*3 0.0075 3.0 37.0 (48h) g.b.t. r, 4667
Glu-P-1 0.5 8.0 54.0 (24h) g.b. t. 52
Glu-P-2 0.25 7.0 6.0 (48h) g.b. 0
Glob-P-1 acetate 0.125 71.0 3.0  (48h) g.t. —
Glob-P-2 acetate 0.063 70.0 2.0 (24h) t.r. —
Control (saline) 1.0 1.3  (48h) g.t.r, —_
1 19 FAT
*2 RIOZET
*2 -9 PRI XY BAROERNROND
A% o7-L D% 5. Phenobarbital, ethenzamide, FE-TiY, (NO),-Simetryne D&H A% Ames 7 A b, 3t

noscapine-HCl, DES, colchicine, Colcemid, vineri-
stine, vinblastine 7c ¥ BT S5 h 5. EHEBO—IF
OWTHRAKRBET o R IITRELTH
57,

BRI oW
BEIM I TS TR TR B DV 20D

= pbr vk (NO-) ZoWTIHRE LRy EI6 R D
EITZ53. Captafol, captan 7g KiZiz b ieiym 2
REMENTZDOLRTWE, 2F4 534 ) 70 VvRE

BT E Lt feore, HL b Y 7O Vv RILE
¥, NO-simazine, NO-atrazine U Propazine 2%
BOMBIGTEHFR LR, W2HD Ames 7 A S
Hizfkotc, ¥t A A4 FHRMIECIY, NAC,

MTMC, MPMC RO th b D = b r 7 kbThi
OERTIRECH DR, Ames FA M T =t m
MEDREETH o, —ffiT, = b= 2 {ESIME
BETEWERGFEY R T bbb, ook
I, B, BRERL B0l SeounTil, BE
125 OF — 2083 2 BT OFMIT OV TT NI
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;14 SR X2 ROERTERE (R

t & # Ry BEW ko BT TR 12
rgfmd) (% % @5 mn
Actinomycin D 0.025 0.0 340 (48h) g.b.t.r, 696000
Mitomycin C 0.2 0.0 97.0 (48h) sg.b.t.r.f. 470000
Saframycin A 0.1 0.0 25.0 (48h) g.b.t.r, 190000
Blcomycins-HCI 1.0 11.0 740 (48h) g.b.t.r, 51000
Thio-TEPA 3.75 1.0 100.0 (48h) &g.b.t.r.f. 23200
6-MP 1.0 3.0 1720 (48h) g.b. t. 11000
5-FU 6.25 2.0 86.0 (48h) g.b.t.r.f. 9280
Nitromin 8.0 1.0 76.0 (24h) g.b.t.r. 7625
EBNU 15 1.0 98.0 (48h) &g.b.t.r. 7000
BCNU 15 12.0 98.0 (48h) g.b.t.r, 6200
Busulfan (100{%%) 8000 0.0 96.0 (48h) &g.b.t. 10
Cyclophosphamide 4000 5.0 37.0 (48h) g.b.t. 4
M LZIATEL *2 EINTET
¥ 15, EoOoBRFLENC X AR
Ames 7 A } AR =
1t 5 i )

¥ & (B Hist/mg YL (mg/ml) TR {H*
Aminacrine-HCl 0. 001 42000
Triamterene — 0.0075 9333
Tolazoline 0.0625 880
Acetaminophen - 0.06 583
Hydralazine-HCl + (T A100) 151 0.0075 333
a-Methyl-dopa 0.05 260
Sodium azide 0.06 250
Levodopa - . 0.03 233
Sulpyrin + (TALOD) 1,030 0.75 113
Papaverine-HCl1 — 0.125 96
Methyclothiazide - 0.25 24
Theophylline — 1.0 23
Cocaine-HCI 1.0 21
Aspirin anhydride 0.5 16
LSD + (T A100) 1.6*2 11
Phenylbutazone - 1.0 9
Nitrofurantoin + (T A100) 228 x 103 0.06 8
Ethenzamide ' - 0.5 8
Phenacetine + (TAI00) 108 3.2%2 8
Trichlormethiazide - 0.75 7
Isoniazid - 4.0 7
Ethionamide - 0.5 4
Aspirin — 1.5 3
Chlorpropamide — 2.0 3
Barbital - 2.0 0.5
Xylitol - 24.0 0.5

M FZIOCFELT  *? S 9P
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# 16, EFFOEREME

Ames 7 A e th AR
£t & t : :
HOE R His*/mg ULEE (mg/ml) TR {if*
Captafol + (TA100) 1800x1Q3 0.008 2500
Captan + (T A100) 461 x 103 0.015 933
Carbaryl (NAC) - 0.03 500
Maneb - 0.03 200
Sumithion + (T A100) 91 0.1 120
Malathion + (T A100) 16x10% 0.08 112
DDVP + (T A100) 252 0.125 80
DEP + (T A100) 2 0.125 48
Dimethoate + (T A100) 3 1.0 37
MTMC - 0.125 16
Simazine (CAT) - 0.045 0
MPMC - 0.125 0
Simetryne - 0.25 0
Ametryne - 0.25 0
Atrazine - 0.25 0
Prometryne - 1.0 0
Propazine 3.0 0

* ZIoZHE L

DDVP: 2, 2-Dichlorovinyl dimethyl phosphate

DEP: 2, 2, 2-Trichloro-1-hydroxyethyl dimethyl phosphonate
MTMC: 3-Methylphenyl-N-methyl-carbamate

MPMQ: 3, 4-Dimethylphenyl-N-methyl-carbamate

® 17 LEHO= = v thoBREH

Ames 7 A} ek RRBR
it = Y/ . .
HOE His*/mg {0 (mg/ml) TR fi{*
NO-MTMCGC + (T A100) 520% 10? 0. 0075 12267
NO-MFMC ‘ + (T A100) 3700 x 103 0.015 5067
NO-NAC + (T A100) 680x 10° 0.015 4933
NO-CAT - 0.015 2066
(NO),-Simetryne 0,03 1500
NO-Atrazine - 0.015 1000
NO-Prometryne - 0.06 0
NO-Simetryne - 0.125 ) 0
NO-Ametryne - 0.125 0
* RI0ZF L
R A ALITEN m-phenylenediamine, 2-nitro-p-phenylenediamine,
§ 4-nitro-o-phenylenediamine 7r K13 CHVER
F oo THRILFEHEITOWT BHEAZTELD, “hb0 5 bRIIREENTEDSRT

REEA T OB TR SIBslfaE LS vwiiodhds, THEACKELIBVLR T3 forma-
5T, Ames F AL B L REFRBRTREEY T lin L ERREENE»bhE. BRNIHE LTH
Lic b ok &FISILRT. 5TV % TDBPP § ¥ - Rtk S TV %287,

WEMOHITE LTS5 o-phenylenediamine, EREMITFIZEE R, AT TDCPP i1



16 # o R B BT @& % 08 & (1980)

% 18, TLHAM{emIToBREE

Ames 5 A b e o kR B
it i 1y X - -
fI @ () Histfmg I (mgfml) TR i
Ethylacrylate - 0.015 3200
B-Propiolactone + (T A100) 3300 0.03 2267
o-Phenylencdiamine + (TA 98) 9541 0.002 2000
Styrene oxide + (T A100) 1250 0.03 1567
m-Phenylenediamine + (TA 98) 2252 0.015 1267
2-Nitro-p-phenylencediamine + (TA 98) 55123 0. 008 800
Formaline + (T A100) 2000 0.015 733
Propan sultone + (T A100) 4450 0.125 728
Acrylonitrile + (T A100) 0.015 600
Epichlorhydrin + (T A100) 2477 0.125 576
Methylacrylate - 0.015 533
Ethidium bromide 0.03 330
4-Nitro-o-phenylenediamine + (TA 98) 13860 0.06 267
4-AQO + 0.4 205
THPC - 0.03 200
TDCPP + (T A100) 446 0. 125*2 96
Quinoline + (T A100) 253 0.3*2 47
TDBPP + (T A100) 1110 0.125 0
*LIZE L
*2 S 9DHR

THPC: Tetrakis(hydroxymethyl)phosphonium chloride
TDCPP: Tris-(2, 3-dichloropropyl)phosphate
TDBPP: Tris-(2, 3-dibromopropyl)phosphate

T EMRIZEAERVD, SO M EZ &iTo BEMMLALEED = F v {k NO-MTMC, Rt
TH (BTN 5. Ethyl acrylate JZ 0¥ acrylo- NO-MPMC i1 X4 % 751238, N-carboxymethyl-
nitrile §, ¥7= Ames 7 A b TIL{ZEA sk, &  N-nitrosourea T, WHO BARIET AR O Y
BUMTEGIESEE AR T2, BN o tiBlsi B TE S 55,

272D G\, Styrene monomer {3 S9 OTETETF TR VEAE, BWLGHOMNEN 2 v - X7 » 7 EHKETD
PE& 7eB 3, styrene oxide (XFIPEMIZ i VR RA  BULERKICE ER DA DL R WD D
A, 4-AQO ITIRFEEEAED B B T Te b A, w3, Mlhic s Fh 3 58 RSTES iz
Ames F A MEEME, HeO RS L ETRIT IR T S, 15 DG REHEAS LSBTV B, Fi, PV~
Zofl, WK 2 — A= AT AGTOWT LA R 22 Ve SOEBOATEESIHER 15, BBV,
TR T o 7oy, TROOEYNZDLTIRYLZHE  cthylene oxide Jg &0 7 AR IR Y5 505k

7280, HEOLRLIED LR T D, FHZ A AR IO AT
BLE, d>his>his triaminobenzene [ A SUEHEE m i, IOy TR % DNA SRS B
RabARe oW Tlin b th . chboiliz RRAERGENBAHZHRIATH DY, TEKo

PCB 37\ % phenobarbital TEffiXhte §9 T FREMECOLCTIRILZIE L DF - 205 EDTED
ZEFLREY 2 6 Y, 3-methylchlolanthrene €% PEAMTINZEE b 72\ 87,

X SO TR UD T &R, {L2EWITc X
% DNA {511, —fuz X&5 o) & Uvm
(Ef =) EAFB R ECRD. WIS BITE, JRdstd: 3BT £ 7200 51 (300000 K v)
SEYEYE MNNG oKy h, #Hcit 4-NQO DL DB Evvbhs, UL FOBRAEL
BBECITAF27 EAGERE. bhbholFizt Tl EL 2, 3EIMMS. T, BHELB

B b b Iz
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R o THRIEN R D e T L e i
ZEMARL RS LIRS A, —J, SRIHHEC OV
Tid, RFEFERTHNT 2 RAREI LSRR
TS, SEHAY e EE {35 - 0IZiLE 50000
OFMINLETH S EvbhTwb, BEC ER
T 5T TOLER IV TR AR
I AREMATER LT & EIX HITPARARICT
EBEbhB. Bkt ot By 5 REERRL,
E S YT ELRL LT, T30y =Xf
RIZIMLTRBELTEFH LWEEFED—FIF E WD
ZEMNTE LS.
HRFEERBOH N IBERD TS ITHIcbic» T
FIAZATH S, FRRLCHE Y A EC B WTE, 97
R X BAEE DRI Ames 7 A PRI LT
WHA, Fofiofofh, BEHESR, [T S04
YR OHMBERE LT HHET — 2 OFMICZERE
HRBRETI A I N TS, THEKD HVITRE
AT RAEREICZOVLTE, AEMEOIENG
BIF RO e TAEMNED DR TV 5. R
R X o TREW» B HDFERTHEMITLRIL
T Z MBS T ELRETH 5.

iR, FREST CLERFEERBAFIA T 2500
WL T 5, WiRST oM RYE» S 4%
PETRERN Lich, Fk, $RERDHORMEDLE
5 R LA e TR E D, ENIZRIT 2HEE
UL, FOMERC AT RRERAMEET S, BREER
BaA AT A L2 X0oT, HEROFERME, BDWIL,
BT OREROEARMTHIENTES, 5
B TIOEMEC T 2 MU Lol M B E R
FRETH 5.
bAETEWTE, & AF-2 O FE A A0TE
Lottt THNEH 2 D AF-2 & hius Rtk
LOJSEEMNIIEE Ix o7, BIH CIERWEERE S
M RTWenS, BHT, R fkREEBRO AN E
HeicatcbDTHB, K KEDFF=—FIUC
U MEREERED L2 L adiiintg & LTl
ALk WS ER- TEch, SEOBERL
KRR T BB ARIONTH >, APHOE
AL E S HEA BB LR TS 505, TORLK
EAPRMNE, FEEEAERIN RV WO BT LD b
nEEbhs, oo Thhbhil, HEEOFEELE
FEZ IR L C 2 205 {5, T O E & RATE
BT 2H LWz Aotz 2 Eicin . KkED EMIC
Oz L &, BfEF Tl Shio B RFEEDE
oYY 3000 FizRATWS, hboduzid, b
AbhoBEERicd > T h e mildath

T3, $Ebhbhiz, BREEARTCHLORET
—2%3EE L, HEMELOERNIEATT-> T &
BB s., b LLREEDITEREES 5 iXEREL
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Radiosterilization of Medical Products VI
Studies on Changes of Chemical Properties and Dialysance of Hemodialyzers
Irradiated by the Gamma Ray of %°Co, and on the Stetilization Effects.

Kusuo Tsujr, Hideharu Saintani, Hiroshi Kikucui, Shogo MizumacHi,

Kimie Yanacmacui, Hiromitsu Kurisu, Hiroshi KuraTa and Takuma Osa.

Coil type and hollow fiber type dialyzers were irradiated at a dose of 1.0, 2.5 and 5.0 M rad, respectively.
Urea, creatinine, uric acid, B.S.P. (bromosulfophthalein) and V.B;, were used for the dialysance test. As
the chemical tests, pH, UV-absorbance and consumption of potassium permanganate solution were measured
for the saline solution packed in the hollow fiber dialyzer and for the water extracts from the cupurofan
films in the coil type dialyzer and from the hollow fibers in the hollow fiber type dialyzer.

As the results, little changes of the dialysance were observed when the hemodialyzers were irradiated
even at as strong as 5.0 M rad. On the other hand, pH of the saline solution and the water extracts de-
creased, but their UV absorbances increased after the irradiation. Furthermore, the irradiation also made
the consumption of potassium permanganate solution increase in the case of the saline solution and the
water extracts from the hollow fibers. In order to know the sterilization effect by the gamma ray irradia-
tion, the dialyzer, in which Bacillus pumilus E 601 (2 x 108/ml) was floated, was irradiated at the range of
1.0 to 5.0 M rad, and survivals of bacteria were determined. From the above experiments, it was found
that Bacillus pumilus E 601 was perfectly sterilized by the irradiation at more than 2.0 M rad.

(Received May 31, 1980)
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3. RiHRE Bl cHh Ao pHE, RAH o mimc ik

EYiM R = AT A7 4 L ADFEEZ L3> WETL, 2.5Mrad of4Ec pH 2y 1, 5Mrad ¢
AR, FYE—ACRAELT2 AL 602 X5 THE
BAE2 T o 7o, AR & gt Lic, RgHRE 4pH

R4

{21, 2.5 X0 5Mrad T5%. = £
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Table 1. The changes of consumption volume of 0.01 N potassium permanganate
solution for the water extracts from cupurofan films and hollow fibers,
and for the saline solution by gamma ray irradiation

Consumption volume of 0.01 N KMnQy for 10 m! of the solution

(mi)
Solution non irradiated 2.5 M rad. 5.0 M rad.
after after after after after after after after after

1 month 6 months 12 months 1 month 6 months 12 months 1 month 6 months 12 months

water extract
from

cupurofan 194.0 190.5 103.5 200.9 200. 2 103.9 200.9 191.5 99.0
films

water extract

from 0.1 1.6 4.5 1.1 2.8 8.6 2.4 3.8 7.3
hollow fibers

saline

ol 1.8 3.0 8.3 7.6 8.0 109 108 116  16.3
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Table 2. Sterilization of the indicator floated in
U ; 60
Irradiation ,)i } rea ?xollo?v .ﬁbcr type dialyzer by €%Co
0SC S irradiation
0——0 0 Mrad ’/ N , . —
A---=4 25 Y Irradiation Initial spore Survival
150 Xx—-—X 5.0 /’ c dose number number
// X ﬁ}uﬁfé“j‘éﬁ&c (Mrad) (1 ml) (1 mi)
g Z 2x 10t 4x103
_ /A/
= ’ 1.5 2% 108 2x10
E wf §/ 2% 108 0%
% ] 2.5 2x 108 0*
g 2 108 0*
g —==F
5 / - —=<3=7 % JBSP, Biological indicator: Bacillus pumilus E 601
A 5 Medium: Trypticae Soy Agar
/ * : Count of 30 m/ by Membran filter method
/A/gﬂ.—a 5 o =5 JAEE
Table 3. Sterilization of the indicator floated in
0 L 1 1 ! i 60 irra-
050 100 50 200 0300 :f)li?w fiber type dialyzer by 6Co irra
Flow rate (m//min) 1ation
Fig. 3. Dialysance of coil type dialyzers irradia- Lrradi Sample solution
rradiation
ted by gamma ray of 6Co dose Filled solution Washing solution
(Mrad) Jr usp JjP UsP
Gmld  (30mi) (5ml) (200 mi)
Irradiation
dose 1 + + + +
0—0 0 Mrad A L5 + + + +
150f  A----a 25 Q,:/* Urea 2 - - - -
X—-=X 5 F o 2.5 - - - -
5 — — - —
= Creatinine
‘g Uric acid USP: USP membrane filtration method
2 1001 (+): Sterility tests Positive
\-8/ - (=) Sterility tests Negative
E Medium: Trypticase Soy Broth
)
=) 5 ° ’
50f oy e W 3-—-3% ]B.SAI’. agar TRINL, 37°, 48~T2W SRR, FHRETIE
e e R— = X e T
§’;Q"‘ % T LD b AR B R ok e, -3
[yt ={$==% |vB. B BRI L A R AN TR fe g 30 ml % FLEE 0. 45 pm,
~ HE 47Tmm QA VTV 74/ 52—TAFELIOD,
? 1 ) 1 . . "
50 100 10 200 25030 Trypticase soy agar Pz iz 04, X b Y L

Flow rate (ml/min)

Fig. 4. Dialysance of hollowfiber type dialyzers
irradiated by gamma ray of 60Co
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N33 O MRE A FEHT L A 35 £ n A2 T 0 4%
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HizEsr 430 ml D T 105 RIHR S v iii /8
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HFUTHRBR LR, WRRGEL LR CHERAGS
ABELED L L 5tz (Table 3)
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Studies on Indoor Air Pollution I
The Concentration of Nitrogen Oxides in Air in Large Buildings

Toshiro Matsumura, Eiji Hicucnr, Satori MuramaTtsu, Akio TANIMURA

Katsuaki KameTaNI and Hitomi Kawakam

To obtain the basic data necessary in establishing the standard of air quality of the “law concerning in
the conservation of sanitary environment in buildings,” the concentration of NOx in air was measured in
large buildings in Tokyo, in a period from February to December, 1978,

1) Maxima of one-hour average values of NO, and NO were 0.083 and 0.302 ppm in an office, 0.050
and 0.165 ppm in a dining hall of a department store, 0.108 and 0.145 ppm in a cookery and 0.173 and
0.50 ppm in a shop of underground.

2) The ratios of NO, concentration in indoor air to that of outdoor air, obtained from the eight hour
or ten hour average values, were 0.6-0.8 in an office, 0.6 in a dining hall of a department store, 4.5 in a
cookery and 1.2 in a shop of underground.

3) The ratios of NO concentration in indoor air to that of outdoor air, obtained from the eight hour
or ten hour average values, were [.1-1.7 in an office, 1.7 in a dining hall of a department store, 3.0 in a
cookery and 1.3 in a shop of underground.

From the above mentioned results, it was considered that NO, in air is adsorbed to the wall of room or
furniture but NO is not, because the concentration of NO in indoor air was higher than that of NO,.

(Received May 31, 1980)
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Fig. 1. Hourly variation of nitrogen dioxide

concentration in indoor and outdoor air
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Fig. 3. Hourly variation of nitrogen monoxide
concentration in indoor and outdoor air
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Detection of the Poisonous Substances in the Honey

which Caused the Intoxication

Yukio Sarro, Akio Mitsura, Kumiko Sasaki, Motoyoshi SATAKE and Mitsuru Ucuivama

Many aconitum pollen grains were found in the honey products obtained as the poisonous material which
caused the intoxication in Akita and Fukushima Prefectures in August, 1979. One of the alkaloids in the
honey sample of Fukushima Prefecture was identified as aconitine by thin-layer chromatography and
gas chromatography, and other poisonous substance to Oryzize latites (Himedaka) was also detected in

the both honey samples.

(Received May 31, 1980)
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MBf544F-8 F, BROIAROTRES FL TR X B HhiE
PTRE LT, 8 ARSI, U LiEhhisko
BHERT2EETLEMRIENS D, WCLEAeLEE
5RENRHD ES, L LBEC X st
FRELTHRAELTEHY, SEBLEC v EIME.
OTC, SENGESO Y » 7 OO, T =
=5V OFEERRLINL, b2 F AT X BHERBRO
3, YOI ETE - ) vokFEss A A b (NP-
FID) #fivic Az n~= b 2757 4 —%fT\W, =,
Z0MRE DO THETS.

TGS EROH

1. fEpok%E KEESRE)

Bk (0P 2 XL ERERCE, To 100g (59
80ml) &b, Kk 200ml Az TEEAEL, ¥
50° I LT AHL (HTERAK No. 2) 2 THE[5

BLI. AHET 450ml =2/ —~VFHE (=2
7~ 50+7K 400) HTED TinL, AELEORIY
BISCTNTEE L., Sz lml o Hy v
X~} 80 (Tween 80) %M TX<HEEE, 3000
rpm 103G OAHEL 2o, [HEI L T RITAIRE,
¥ 80ml AL, “hizeex /-4 120ml 2in%,
HERBHEOSEE L. RGO B IRE, 1%
AR NRBRETBL, chit=s /) —AL ) k)Y
vEREE oM, 4ikd 10ml & L.

2. TEROFH

RO 7)) Y« =2/~ A ) HAT
(Lycopodium) OJaF—FERME, MMARYIZ LD
Btk OB A IR L, FoisE, BIEnETE
FHlgd452ffTH o7z,

3. ERONE

IR AR ROE LS R R OBz r v+ 7

Table 1. Identification and calculation of the pollens found in the poisonous honey
made in Akita Prefecture
Type Size (g) Species Number 9 to total

I a 170-180 % 170-180 Taraxacum sp, Althaea rosea Cau. 2 0.8
b 60-105%87. 5-115 * 12 4.8
c 50-62. 5%X62.5 Geranium thunbergii SIEB. et Zucc. 13 5.2
c’ 42, 5-45.0x42,5-47.5 Platycodon sp 9 3.6
d 21.0-24.0%22.5-25.0 Adenophora sp 2 0.8
d’ 22.5%22.5 * 10 . 4.0
e 20. 0-25. 0% 20.0-30.0 115 46.0
e’ 11.0-25.0x%15.0-30.0 Lespedia sp, Viciasp 1 4.4
e” 25.0%31.5 1 0.4
£ 17.5-19.0x 27.5-33.0 * 2 0.8

g 17.5%17.5 * 0 0
I 22.5-25.0x25.0 Aconitum sp 54 21.6
I 31. 5~-32. 5% 55, 0-65. 0 Commelia communis L. 18 7.2
v 22.5%25.0 Picris hieraciodes L. 1 0.4

Total 250 100

* : Unidentified

Table 2. Identification and calculation of the pollens found in the poisonous honey
made in Fukushima Prefecture
Type Size (p) .Species Number 24 to total

I 22.5-25%27.5 Aconitum sp 127 86
I 15,0 x22.5 * 3
I 1225 x12.5 * 5
I\ 3.5 x3L5 *

Total 148 100

* : Unidentified
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Fig. . NP-FID-Gas chromatogram of the

extract from the poisonous honey made
in Akita Prefecture (Condition a)
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SEOKBRRE T b Y v 4 TR, KIEL (40°) CMET
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5. HAR7Aaw 5357 4— (NP-FID-GC)

5-1. EEBERUAEEHE

H#RAR7u= k257 : Hewlett-Packard %1 Model
5840A NP-FID {+X

F o) 7THA L BIEEREE

# 5 A& 2 2% OV-17/Chromosorb W (100—120 £
v a), 1.L.2m

75 ATREE: a) 150°—250° (WIS 10°/min)

b) 300°
Pt S O A B RLLE ¢ 250°
5-2. ABERSOHR/aQRbSF4

T 4 ol 1el R OWES: () TH A
sa= b5 7ZEAL, Figl iRt #Ase< b
VPN 2UN

LU EDLER L B % L, Fig. 2 127337
Agua= b2 aife.

[Arfrp Peak T X, FEFIZALELPYHT, 7V =
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x T AL LA
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in Fukushima Prefecture (Condition a)
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Fig. 3. NP-FID-Gas
extract from the poisonous honey made
in Fukushima Prefecture (Condition b)

chromatogram of the
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IZ5TED e 4 F AR ANTHG LIz L 25, KWL
FREORIGITR D € A £ LRI 2 BT LS,
TRLL LG DR BRI D v 2 2 A X EOF R L 4 TE
LT, 2otk BEX 3% Lid, a4k
ANFRTHER LAETFL T/,

7. 7a=Fr0BE

Y HpraFr—r (AazdRE) 2R, TvE
=7k (28%) fafno=—F A 2BHENE LT, ¥



ML PE T OGS L PE DR 2 DEFR = - A dhIB S
WCHR s =} 57 4 —HfTote. REITIIFS
—FV FA7RIRE M, R, BIBREDOWRE
FERLT 2= FYREET B LMWL Mol
BEREOWRE ST 2 = 5 v NP-FID-GC (¢
ZIEb)TERLICE S 10ppb LUITFTH -7 (Fig.
3). L LHKERECIRENDIXT 2 =5 v 2ikHT
HTEWRTE otz

% =

PER, MERIC X APEAIEAE TS L, BRSO Y

H T RO, HAWILHRY Y S OERi L OB
fibh, MY A7 FOIESERIAIE PV S
FTAARAY, LT 2=V aihBEORRATHA
yEELDN, RV Y COERAEETHIS T Y
b VENRHERGITITH A 5 LRI A
Motz KRROBIBILRECIENST = =5
Y ORFESMEFENZHER I R s, ChidEHEb oM
DR RERIRIGENS 7 2 = F Y HGEN IR BT
DTIX VAL B,

LaL, Ry SoERSFELRL2E, FY A
TrOEITEELTL, 72 =5 v &k 10ppb
UTFTtHotczd, LALIIXTHT 3=V DiE
R ARREET Tppm PR Tl e Hbhirwz &,
Taz=FyNgMLEv pPH (7ve=7 A, pH
9.0 HA\NL5 L) CIFERY AT TAL, &
AEMTHT HHENN I T D S LI ERBAMNCHE
x5 &, RORRERMEE LT 2 =25 v EUStoR5
PHALAFZEET L0 Bbh5, v 2 £ Hx
THRHEENITELTE—2T (Fig. 1, 2) 25156 h
5% ML THEEZMRARDIZE - T W o Tl
IXTERL.

¥ GCIn X 37 2 = FVDERERGITIL, B
FLART I B VTG A ORITA S B2, SENzE
WBOFETHMEL, FLTOEXHEELL. &k, 7
a2 =5 VvORBMRAILITE 0.1ng THok,

b Y A 7 OTED ORISR IEOWRE 867,
IR EEDOBRE22%THh - 1e.

LkdioT, ZOF—2mbiRaREoRE T
7a=FUiRHish, KORECKERIXT 2=
FynElhich ofcZ ERMRTE S,

i, e ALHTHHTHIHEDRNE, €—~2TD
GIDBIZ XD EELEMRTES, r I BT
DIEITRIL I OWB O 5 NI EDRE L D
LEIMTHEET I A bo T, -7 TioN T
DITUTKRILEDRET, L HSRITHEEL T
ZDOZ LN, MY AT FOMENTIETS L DA, HB
B OFERC X 5 DML SHOMETHS 5.

BEREOHREIZ e MTR LTIk hiluIiiEY
FTEL0bbT, b2 X nedd s EINEn
ole, LichioTH%, Fiigmos LTUREOE
KBRIPIE = v AN X B REREOHY, PV
7+ o0 S, RUMEDOHIRS R EAE
THZEMRIEE A S, W, BEX VIEN IS
THITNL, BEYRTHRL, EE2To133TIw
2%, SENIEEFOHRFORB LTS 0T, FUEE
T 3 ETREABR T o4, Fi, SHLOIRCIIES
RUFELRTX 5L, =2/ — ARV RO RS
HHE L 5 DT L.

E & s

D BECLPEORADHE LT 2=+ v R
U Zh M DR E SRR LA oLk
L.

2) HHREF»L7 2 =5 V2D THRAE L.

3) e A XA BEYREEILE -2 TiTHEY
T AN S R R ET 2 B8 EY
THdHZ ERRFLI

b'a ik
D e« kiR, 87, 81 (1969)
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Microbialflora of Beef Extract Imported from Australia, Uruguay, Italy and Brazil

Hirotaka Koxusta, Sumic Takavanma, Tsutomu Kawaxisur and Akira Svzuka

The bacteriological examination of beef extract being used for matcrial of soup was carried out to de-
termine their microbialflora and to evaluate for their quality of food hygiene lavels.

Sixty-cight samples of the becf extract imported from Australia, Uruguay, Italy and Brazil were con-
ducted mainly by means of our routine procedure with identification and enumelation of anaerobic bacteria
in detail. A total count of bacteria showed ranging from < 1C2 to 104/g.  Bacillus cereus, B. brevis, B. richen-

- formis, Bacillus spp., Clostridium perfringens and Clostridium spp. were frequently isolated from most of the
samples tested, The common species of bacteria isolated were: Bacillus subtilis, B. macroides, B. spaericus,

B. megaterium, B. pumilus, B. circulans, B. coagulans, Clostridium bifermentans, C. noryi and C. acetobutylicum. It

is noteworthy that B. cereus and C. perfringens were found to be predominantly occurring in 89.79,

(61/68)

and 58.8%;, (40/68) of the total sample examined, respectively.
(Recetved May 31, 1980)

=4 hY

¥ z N F
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D~N=AL LTHVBRSIES, JReLSEEA L
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W= A1, AT LD, EAoFnzs 5.

= AR X BTRIHE, W=+ 22, FRAS
DR—AELTEMER T B®ic, FRiAGEL
TEFLRCZ SIZATIG, L LYEITRARND
WA Dbz itk & L% F & e b oizix, Clostri-
dium perfringens Tr % Bocillus cereus pipijRERI L &
Aicted, THEGOEN SR, EmIfeio
EOFtE LT3 285 oM iz T, 4Rz iiid

Wil o2 T2 G o4t s TiiA TS h
Tl it Lic, T, oL oA Eh LT

ERoH oD T, R TIh b D=+ AKIDH
AZIEO Ltuvte, 2o THFSLAELARE, Meiiz it
SR feeB T oV TR BB A M B Tk
AL, B LI=DTHRYET5.

AR RO ERTE
B = AL, - ATV TEL, vAS
TAJEW, 12 THEBRYT 7 OA0ETDLEF68E
hthH s,

ERHRUKRBERRES | EHARUARGEI
Filx, [EEY o7,

C. perfringens OREE: =% AnbD C. por-
Sringens FiillikE, LGEECHE L BURHE (10 f55L
#) 10ml, 1ml, 0.1ml % {RIERNT 20 5 RIFEES,
LI LA S ADODFH 7Y = v— b (10mi)
UL, 24~48R5REEES, o 1 =— R PRSI
CW 457 (St TR AN O BT ) V=
L, UFolgz, FHErL? ojiliiLie. i
PR 10ml 2B Lic #3277y s v — Mg O
L, 2 BT L L DR il 7.

HEMBOREE  BrEiomRi, TP ©J
L

ﬁ%ﬁfﬁ@ﬁi DR oMEL, Cowan & Steel

M—UUEN 28T Liehs o Taritictk, Bacllus [§iL,
Bcrgey s Manual® J; tX1}i%:8 ¢ Sk i,
JGi3, Bergey’s Manual (il L, TGz XoTi,
T b O ARFEE O BRI it - .

iDL OF iE

—BREORER 40, F—ALF VT, vy
A4, 429V TROT 52 AFESRH =+ A68HEIZ O
THWE, KRBHETERU C. perfringens % Hi# LIk
I, Table 1 \ZiRL7cZ &K, BEHETIE, A~A b
FVT, v A, 42 THEN102~10Y,
WEEDN 10 VL DFiiz S b, 108 T ks 68
Biibbal Bk S EBB R

C. perfringens DIGYESRIL, A %V 7FE 18/23 (78.3

Clostridium
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%) TLEL, KTy AL 7 17 16/26 (61.5%),
=AMV TPE 5/12(41.7%), T3 oA 1/7(14.3
%) DIRTH -1,

RBHEROKEHEINE, <l S hinor,

BEME : WHRO X 5 Te—f TRk R A A T4
M= ADAEHRTOWT, oMU ORI
oW TRET Lk % Table 2~6 12753 L. Table
2 Wit Z & B. lickeniformis, B. cereus, B. brevis,
B, macroides, B. circulans, Bacillus spp., C. perfringens,
C. bifermentans Jo 0% Clostridium spp.  Z3E5SAESZ #it
&, Bacillus JO° Clostridium 330 TH - 1.
& MIBERNC e A LRE L7k 25, Table 3
~6 IRLR T E K, HHILTD RN HIEL TS
BRI RICTHML, B cerens U8 C. perfringens T, s
THhLREHAATH - .

MRl X 2 B od L, 7 oARN=F A
W TIIREN IO b Riehote, bbb, HH
BB ot 75 SAPER =+ A%, Bacillus, Clo-
stridium %8 3T 4 species il T M= DIZH L, e
PHLH RSO R4 29 TER, Bacillus spp.,
Clostridium spp. &% & 11 species L) 32355 0

Fa

e

77 AERIAROC Y 7 APHHIRTE, & mlish
whole, Eh, ToORTHHIER 2hioik, Aot
FHREWMEY 5% B. cereus LU C. perfringens P[5
R I hiz & Th B,

Bacillus cereus : H:[ =% Zrhan b OARFH O
iz, 61/68(89.7%) \Zidbh, LabBEoEsn
DBz 103~10* D0 b e, 055U, F
WSS {510 3 14 LD I 066, 1%, 56
BIERTYL, FAFEHDL? OMANIGNILFRDT8.7
2% &0 LBRHIETE, Gilbert 512 DAY 591%
TR R S O IR L, R, SRUseY
ARG LR ERY, 102~10° DA Rtk
DTN DRM L, B =+ 2L, EEL b

R R SN e G-I R B 3L S N 13 T R A RY

LERTE L7 A =% A1k, @R, THH, -~
v F 0, Bl e v b PO AT 2 208, W
HNOFEM LTI i X iz o 26,  B.cereus
X, $H=+ ADMESEOFTREN Tt o &
AR R,

B, cerens 13, & LTHECRZL 3L, fr
BORIHEE LT M5 TW2, Lichis Tk
HTHHENTW I =+ AR B LTRSS 1,
A=~ TR s TR TR s 3
IO, TOHOTUR DAY »T, Foft

Incidence of viable cell counts and
C. perfringens in 68 samples of beef
extract imported from Australia,
Uruguay, Italy and Brazil

Table 1.

No. of Viable cell count/g C.perfringens

Country
samples <102 10° 10¢ 10% (%)
Australia ]2 1 5 6 5/12(41.7)
Uruguay 26 6 18 2 16/26(61.5)
Italy 23 .18 5 18/23(78. 3)
Brazil 7 7 1/ 7(14.3)
Total 68 14 41 13 0 40/68(58.8)
Table 2. Microbialflora of 68 samples of
beef extract imported from Austr-
alia, Uruguay, Italy and Brazil
No. of  Viable cell count/g
Species positive ———————
samples .5 103 104 105
(%) =10% 10% 10* 10
Bacillus subtilis 4( 5.9) 4
Bacillus licheniformis  19(27, 9) 2 6 11

Bacillus cereus 61(89.7) 11 28 22
39(57.4) 10 27 2

9(13.2) 1 8

Bacillus brevis
Bacillus macroides

Bacillus sphaericus 4( 5.9) 4
Bacillus megaterium 4( 5.9) 2 2
Bacuills pumilus 2( 2.9) 2
Bacillus circulans 10(14.7) 10
Bacillus coagulans 6( 8.8) 6

Bacillus spp. 45(66.2) 21 24
Clostridium perfringens 40(58.8) 39 1
Clostridium

bifermentans  10(14.7) 10
Clostridium noyyi 3( 4.4) 3
Clostridium

acetobutylicum  4( 5, 9) 4
Clostridium spp. 31(45.6) 31

RO, BN Er 52 5 N SELLRD,
E1o, B.ocereus 13, frpiHIE & LCREHORE
EHIZUST. AT LB feang, Hiuge™iz kb
THTHE B, 1970z 7e » CHEREE 219, 4%
A F Y AT TS G X R TV 5,
HRETIE, 19615E, HROSGIWORELFIIE L
Ty W ONDRE 355, 19758 LU, )
LA A, HALIZL - TREIRTED,
SEAIINDEN 5 hatbh 3.



38 Bk R R P& i 98 % (1980)
Table 3. Microb'alflora of 12 samples of beef Table 5. Microbialflora of 23 samples of beef
extract imported from Australia extract imported from Italy
No. of  Viable cell count/g No. of  Viable cell count/g
. positive — . positivg —m——m———————
Species S“E‘%es <10% 10° 10* 10° Species Sa"}g;“ <107 10° 10¢ 109

Bacillus subtilis Baccilus subtilis 3(13.0) 3
Bacillus licheniformis Bacillus licheniformis  17(73.9) 6 11
Bacillus cereus 12(100 ) 2 4 6 Bacillus cercus 22(95.7) 8 14
Bacillus brevis 7(58.3) 2 3 2 Bacillus brevis 10(43. 5) 10
Bacillus macroides 3(25.0) 1 2 Bacillus macroides
Bacillus sphaericus 4(33.3) 4 Bacillus sphaiericus
Bacillus megaterium 1(8.3) 1 Bacillus megaterium 3(13.0) 1 2
Bacillus pumilus Bacillus pumilus
Bacillus circulans Bacillus circulans 8(34.8) 8
Bacillus coagulans Bacillus coagulans 4(17.4) 4
Bacillus spp. 7(58.3) 5 2 Bacillus spp. 13(56.5) 9 4
Clostridium perfringens  5(41,7) 5 Clostridium perfringens 18(78.3) 17
Clostridium Clostridium

bifermentans bifermentans 8(3+.8) 8
Clostridium noyyi Clostridium novyi
Clostridium Clostridium

acetobutylicum acetobutylicum
Clostridium spp. 3(25.0) 3 Clostridium spp. 15(65.2) 15

Table 4. Microbialflora of 26 samples of beef
extract imported from Uruguay

Table 6.

Microbialflora of 7 samples of beef

extract imported from Brazil

No. of  Viable cell count/g No. of  Viable cell count/g
. positive —mMmM ——— Specics positive ———————
pecies RIS 210 100 10° 10° ’ RS S100 107 100 108
Bacillus subtilis Bacillus subtilis 1(14.3) 1
Bacillus licheniformis Bacillus licheniformis  2(28.6) 2
Bacillus cereus 24(92. 3) 6 16 2 Bacillus cereus 3(42.9) 3
Bacillus brevis 22(84.6) 8 14 Bacillus brevis
Bacillus macroides 6(23.1) 6 Bacillus macroides
Bacillus sphaericus Bacillus sphaericus
Bacillus megaterium Bacillus megaterium
Bacillus pumilus 207.7) 2 Bacillus pumilus
Bacillus circulans 207.D 2 Bacillus circulans
Bacillus coagulans 207.7) 2 Bacillus coagulans
Bacillus spp. 25(96. 2) 7 18 Bacillus spp.
Clostridium perfringens 16(61.5) 16 Clostridium perfringens  1(14. 3) 1
Clostridium Clostridium
bifermentans 2(7.7) 2 bifermentans
Clostridium novyi 3(11.5) 3 Clostridium novyi
Clostridium Clostridium
acetobutylicum  4(15, 4) 4 acetobutylicum
Clostridium spp. 13(50.0) 13 Clostridium spp.
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Clostridium perfringens : 4[] =% Athmb0

KEOMILRIL, 40/68(58.8%) i—iwbh, ALk
WoFTx, RLNRIEDBLR, B cerews R, 4

W= ADQEELWAPENREETH B o & 3 HELE
hi-.
C. perfringens 1%, e b OIAFITHEELTWS
, TORE, EBHERCTH/ SRS WD, Ry
ﬁ APHEE LCOMMIIML IR Th B &RV L
Ithote. Ll Hobbs 524z kb MIE2E, RUEE
%, WAL S h, Dische 527 X b FHEATER
SRTELE, RNz C. perfringens frdp3ip o Je4EM
MEIRD X5, FRCECRTIE, yrvexr 7,
VIR ENACTHEERLERHD DIV oo T,
ME BT, WAL OMEREDdE LS
DUFRFZOMER- S b, FIELE, WRTHRE
Uiz G perfringens (= X % frh g L N 4
1963~19784E ¥ TOIGERMIZ i » THRE LT 5.
Matches £,3, Bryan 539, Hall #3897 1T Strong
530%, C. perfringes 54 i LARAEVL- DL, 4
HPTHDH £ X, Hall 530, A4RdicAEmn
LBV EI D EXEYIL TS, Fi, 2k
@ C.D.C. 3839 %, r—R -7 XBH%L
@ C. perfringens fepTiEME NG LTW%, DX
RGOS DERO 7 KPR TR R E LTS

éht¢ﬁx#x@$@&@ﬁ%u,*5L Bxh
BEZATHS.
ZOMOEE : ihRo 2BEHUITIE, —EORG

HOREIRAHE LTURERTH S, C. bifermentans,

C. nowi, C. acetobutylicum T3 U8 Clostridium spp. psigi}
Enteds, SEoHmBIE, MMESO2ERE Lo
BT HAT o Tnlg 7o, C. botulinum HN{EAE LT
BN OWTRTWTH B, L Lihis, Clostridium
BOERCHRE SR &1, kAot
LAEIER AT L, HOfRAEY Y R AFEVDE
A & LTCLREc b IR RO C X 7o C. botuli-
um OFEERBET D L TERR, LA T,
P = A OWTIIBERETEX AL, C. bolulinum
FEOTRETALTELERD D EHLLNA.
A=+ 2%, RAEITAMER]O—E LT, BA
VBTS2, b FPREDFERITA LW

b, o R E LTIERS A E134E .

U2 UTzsR, Sigs, InAucxd U-Clish Ty ZEak 3
B, L RrhEAlE b 5% B. cereus O C.
perfringens HTRIZ BN ot & &, FERo—ie
LT = AR A0 ARtz hsztdic-»
T, TRABLONRMOBE, Kt RURESER

LIk » Tk, ChHLOEMOTEEL, ARhoREE
{RAEE, HIEFmRABELET o &4 18EF
TELEZHTHS., MeT, W=FAR{ERALTH
DAMIT I & AT OEAAR, R, BARIRT
HoTLIHE - EWEfafe LTRAZIhD &M%
< BN EAN AYRofsmE LTRIAZh SIS
P, DL EmD, BCOWTILON,

EHoR=+AZ2oTL, BREORVOH 3 HTE
oW, B3R, OB SO MEFI BB L E
ETLITM ST, +aBBTALERDD EFXD.
S, ERF AR N— AL LTEEE IR TTIT
DT DA O IENFE TP O Lici
AR TS ZEE L 72k % & &9 T, B. cereus,

C. perfringens DHMPEMNIEING & 27 & OBIET

DWTHFTBTIIETH 5.

D3 #

MALH=%A (F—ALFYT, YATT4, 4
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Experimental Study on Photosensitized Skin Lesions to Ingestion of Chlorella Tablet

Kiyoshi SExiTA, Tsuyoshi Furuva, Yasushi Kawasaki, Kiyoshi Matsumoro, Keiko HaciNo,

Toshiaki Ocnial, Ryuji Amaro, Keiko Ixe, Mitsuru Uctiiyama and Masuo Tose

In 1977, photosensitized skin lesions were observed in some pcople of Tokyo and its neighborhood who
had been ingesting certain brand of chlorella tablet.

Photosensitized skin lesions were examined in mice fed methanol extract, its residues, and pheophorbide
and pheophytin fractions of the methanol extract obtained from the same lot of chlorella tablet which might
have caused photosensitiezd skin lesions in human, At the same time, effects of the four fractions obtained
from unprocessed chlorella powder (with water addition) and two fractions of methanol extract and its
residues obtained from unprocessed chlorella powder (without water addition) were also examined in a
similar way.

The methanol extract and pheophorbide fractions extracted from chlorella tablets were found to induce
photosensitized skin lesions in mice. These two fractions contained a substantial pheophorbide derived
from chlorophll,  Other fractions of chlorella tablet and both unprocessed chlorella powder (with and
without water addition) could not induce photosensitized skin lesions in mice. But, the methanol extract
and pheophorbide fraction extracted from unprocessed chlorella powder (with water addition) were also
found to contain high concentration of pheophorbide.

These results suggest that photosensitized skin lesions might have been caused by chlorella tablet contai-
ning certain type of pheophorbide, while activity of pheophorbide of unprocessed chlorella powder (with
water addition) was, supposedly, different due to unknown reasons.

(Received May 31, 1980)
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Fig. 2. Apparatus for the test of photo-
sensitized skin lesions
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Fractionation procedure for chlorella
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Table 2. Phototoxic reaction in male mice fed chlorella (methanol-extract)

Experiment 1

No. of animals with conchae lesions

No. of animals No. of dead

Group - A
*Venous dilatations Cyanosis Necrosis running madly animals
A o5 0/5 0/5 0/5 . 0/5
B 0/5 ) ~0/5 0/5 0/5 0/5
C 0/5 0/5 0/5 0/5 0/5
D 0/5 5/5 0/5 0/5 5/5

* Venous dilatations were checked at 22 hours after irradiation,
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Table 3. Organ weights of male mice fed chlorella (methanol-extract)

Experiment 1

Group A B C D

No. of animals 5 5 5 0
Body weight (g) 30.0+1.5 29.0+1.3 29.7%2.1 —
Brain  Absolute (g) 0.46+0.01 0.46+0.02 0.47+0.01 —
Relative 1.54%0. 10 1.59+0.06 1.58+0, 11 —

Heart  Absolute (g) 0.13+0.01 0.15+0.02 0.13+0.02 —
Relative 0.43+0.03 0.52+0.07 0.45%0, 05 —

Lung  Absolute (g) 0.17£0.02 0.18%0.02 0.18+0.01 —
Relative 0.5740.06 0.61+0.04 0.60+0. 02 —

Liver  Absolute (g) 1.76£0.13 1.81%0.11 1.96+0. 16 —
Relative 5.85+0.18 6.24+0.35 6.6120.20 —

Kidney Absolute (g) 0.46+0.04 0.46%0.05 0.49%0.05 —
Relative 1.53%0. 11 1.57+0. 11 1.66+0.18 —

Spleen  Absolute (g) 0.11+0.03 0.12+0.01 0.12+0.02 —
Relative 0.37+0.09 0.40:+£0.02 0.41£0.07 —

Testis  Absolute (g) 0.13+0.03 0.15+0.03 0.17+0.03 —
Relative 0.44+0.10 0.52:+0.09 0.57+0. 14 —

Adrenal Absolute (mg) 3.0x0.9 3,.2+0.4 3.240.3 —
Relative 10.1£3.2 10.9+1.8 11.0+1.4 —
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Table 4. Phototoxic reaction in male mice fed chlorella (methanol-extract residue)

Experiment 2

No. of animals with conchae lesions No. of animals No. of dead
Group *y dil . . . animals
enous dilatations Cyanosis Necrosis running madly
A 0/5 0/5 0/5 0/5 0/5
B 0/5 0/5 0/5 0/5 0/5
C 0/5 0/5 0/5 0/5 0/5
D 0/5 0/5 0/5 0/5 0/5

* Venous dilatations were checked at 22 hours after irradiation,

Table 5. Organ weights of male mice fed chlorella (methanol-extract residue)

Experiment 2

Group A B c D
No. of animals 5 5 5 5
Body weight (g) 30.0£1.2 22.0+3, 9** 25,240, 8** 27.3% 1. 1**
Brain  Absolute (g) 0.46£0.03 0.44+0.02 0.44+0.04 0.45%0.03
Relative 1.5440.15 2,040, 35% 1.74%0.17 1.64+0.08
Heart  Absolute (g) 0.14+0.02 0. 100, 01** 0.11+0.02* 0.12%0.01
Relative 0.45+0. 08 0.44%0.05 0.43+0.05 0.45+0.03
Lung  Absolute (g) 0.17+0.01 0.16+0.03 0.19+0.02 0.17+0.01
Relative 0.57£0.04 0.71:0.07** 0.73+0.08 0.64+0.04*
Liver  Absolute (g) 1.69+0.09 1.40£0.43 1.73+0.10 1.84+0,08*
Relative 5.63%0. 12 6.2620.94 6.85+0. 43** 6. 750, 12%*
Kidney Absolute (g) 0.48%0.05 0.31:£0.07** 0.43+0.03 0.42+0.06
Relative 1.60%0. 15 1.43£0. 21 1.690. 10 1.54%0.20
Spleen  Absolute (g) 0.11+0.01 0.07:0.03* 0.11+0.01 0.11%0.01
Relative 0.38£0.05 0.29+0.07* 0.4340.03 0.41£0.02
Testis  Absolute (g) 0.17+0.02 0.15%0.01 0.19+0.02 0.18+0.02
Relative 0.58+0.08 0.72+0, 14 0.77£0.07%* 0.65+0.07
Adrenal Absolute (mg) 3.4%0.5 3.9+1.4 3.8+0.7 3.6£0.7
Relative 11.5+2.1 17.9+5,0*% 15.1£3.0 13.242.7

* P<0.05 when compared to A
** P<0.0] when compared to A

Table 6. Phototoxic reaction in male mice fed chlorella (pheophorbide fraction)

Experiment 3

No. of animals with conchae lesions

Group No. of animals Nq. of dead
*Venous dilatations Cyanosis Necrosis running madly animals
A 0/5 0/5 0/5 0/5 0/5
G 0/5 0/5 0/5 0/5 0/5
D 0/5 5/5 0/5 0/5 1/5

* Venous dilatations were checked at 22 hours after irradiation,
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Fig. 5. Body weight and food consumption
curves of male mice fed chlorella
(pheophorbide fraction)

Fig. 6. Body weight and food consumption
curves of male mice fed chlorella
(pheophytim fraction)

Table 7. Organ weights of male mice fed chlorella (pheophorbide fraction)

Experiment 3

Group A C D
No. of animals 5 5 4
Body weight (g) 27.3%1.6 27.9+1.4 23.0%£1, 2%
Brain  Absolute (g) 0.45+0.02 0.46+0.04 0.43+0.02
Relative 1.65+0.06 1.64+0.13 1.87£0.02%*
Heart  Absolute (g) 0.13%0.01 0.14%0.01 0.11£0,01**
Relative 0.49%0.02 0.49%0.04 0.4710.05
Lung  Absolute (g) 0.19£0.02 0.19£0.03 0.16+0.01*
Relative 0.69+0.08 0.67+0.07 0.70+0.06
Liver  Absolute (g) 1.68%0.22 1.66+0.16 1.55+0.21
Relative 6.15+0.46 5.94+0.29 6.73+0.65
Kidney Absolute (g) 0.47£0.06 0.45%0.03 0.43+0.02
Relative 1.70£0.13 1.61£0.04 1.87+0.16
Spleen  Absolute (g) 0.12£0.01 0.11£0.02 0.08:0. 02%*
Relative 0.45%0.05 0.38%0.05 0.36+0.06*
Testis  Absolute (g) 0.18:+0.02 0.16+0.02 0.160.01
Relative 0.660.08 0.57+0.09 0.69%0.03
Adrenal Absolute (mg) 3.5£0.2 3.6+0.3 3.7+0.8
Relative 12.7£1.0 13.0+£0.7 16.2£3.1*

* P<0.05 when compared to A
** P<0.01 when compared to A
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Table B. Phototoxic reaction in male mice fed chlorella (pheophytin fraction)
Experiment 4 o

No. of animals with conchae lesions

Group ) No. gf animals . Nq. of dead
: *Venous dilatations Cyanosis Necrosis running madly animals
A 0/5 0/5 0/5 0/5 0/5
C 0/5 0/5 0/5 0/5 0/5
D 0/5 0/5 0/5 0/5 0/5
*Vevous dilatations were checked at 22 hours after irradiation,
Table 9. Organ weights of male mice fed chlorella (pheophytin fraction)
Experiment 4
Group A C D
No. of animals 5 5 5
Body weight (g) 29.1%0.8 27.7%1.1 27.4*+1.8
Brain  Absolute (g) 0.44+0.02 0.44%0.01 0.4420.02
Relative 1.53+0.07 1.57£0.07 1.60£0.10
Heart  Absolute (g) 0.140.01 0.14%0.01 0.14%0.01
Relative 0.47+0.03 0.49+0.03 0.51+0.04
Lung  Absolute (g) 0.17£0.01 0.17+0.01 0.17%0.01
Relative 0.58+0.02 0.62+0.07 0.63+0.03*
Liver  Absolute (g) 1.77+0.06 1.78+0. 14 1.63£0.12*
" Relative 6.08+0.19 6.42+0.31 5.96+0.42
Kidney absolute (g) 0.410.04 0.42%0.02 “0.44+0.05
Relative 1.43£0.16 1.53£0.05 1.59%0. 12
Spleen Absolute (g) 0.11+0.02 0.12+0,02 ~0.1020.02
Relative 0.39+0. 06 0.42+0.07 . 0.37+0.05
Testis  Absolute (g) 0.160.02 0.18+0.03 0.17%0.01
‘ Relative 0.56+0.05 0.63+0.09 0.61+0.02
Adrenal Absolute (mg) 4,7%0.3 4,2+0.6 3,410, 4**
Relative 16.0£1. 4 15.2+1.8 12.7+2.4

* P<0.05 when compared to A
** P<0, 01 when compared to A

Table 10. Pheophorbide contents in each fraction

Material

Fraction

Pheophorbide (mgjg chlo.)

Unprocessed chlorella without water addition

Unprocessed chlorella with water addition

Chlorella tablet

Methanol-extract
Residue
Methanol-extract
Residue
Pheophorbide
Pheophytin
Methanol-extract
Residue
Pheophorbide
Pheophytin

0.020
0.067
3.448
1.085
2.543
0.110
2,850
0.542
2.511
0.523
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Tris (2, 3-dibromopropyl) phosphate ﬁ}ﬁ}i)ﬂ}&’g‘.@ v MBFRD
HPE(FIC BUE T

N3 - Beb 45 - ALY - R
IR~ 1 KR

Effects of Tris (2, 3-dibromopropyl) phosphate on the Prenatal and Postnatal
Developments of the Rats

Kunio Kawasiya, Satoru Tanaka, Shinsuke Nakaura, Shigeyuki Nacao

Kin-ichi Oxopa, Yutaka Kasuva and Yoshihito Omort

Tris (2,3-dibromopropyl) phosphate (TDBPP) suspended in olive oil was administered orally to preg-
nant Wistar rats by gavage at the daily dosage levels of 25, 50, 100 and 200 mg/kg for 9 days from the 7th
to the 15th day of gestation, and effects of TDBPP on the prenatal and postnatal developments were ex-
amined. Control rats were treated with olive oil alone.

No changes in maternal body weight gain, food consumption and general symptoms were found in the
groups of 100 mg/kg of TDBPP and below. In the group of 200 mg/kg, maternal body weight gain and food
consumption were suppressed markedly with the toxic symptoms such as salivation, hematuria and pilo-
erection, and 7 out of 19 pregnant rats died.

On the 20th day of gestation, a significant increase in the maternal kidney weight and a slight retardation
of fetal developments were observed in the 200 mg/kg group compared with the controls. However, no
evidences of increase in fetal death as well as malformation to be attributable to the treatment of TDBPP -
were obtained.

In the postnatal examination performed on the groups of 25, 50 and 100 mgfkg of TDBPP, the viability
index was significantly lower in both groups of 50 and 100 mg/kg than that in the control group. How-
cver, the lactation index and survival index on the 10th week after birth in both of the treated groups were
demonstrated to be comparable to those of the control. The development of the offspring in all groups
examined were well maintained without any disorders in morphological examination and some functional
tests such as open field, rota rod, water maze, motor-coordination, preyer’s reflex and pain reflex examina-
tion,

(Received May 31, 1980)
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Fig. 1. Effect of oral administration of TDBPP -
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Table 1. Effect of oral administration of TDBPP on pregnant rats and fetal developments

Dose (mg/kg) 0 25 50 100 200
No. of dams 15 15 16 16 12

No. of corpora lutea 207 209 241 247 164
(mean+S.E.) (13.8£0.6) (13.9%0.7) (15.2+0.6) (15.4+0.9) (13.7+0.8)

No. of implants 186 169 205 186 124
(mean=+S. E.) (12.440.8) (11.3+1.2) (12.8+0.7) (11.6%1.0) (10.3£1.3)

Uterine weight with fetuses *
(mean=S. L.} (g) 66.0£4.0 55.8+56 66.7%£3.9  55.7%53  49.4%6.3

Kidney weight (mean+S. E.) (g) 1.83+0.06 2.03+0.09 1.80+0.05 1.97%0.09 2.91%0.17*
(g/100g B. Wet.) 0.61£0.03 0.65+0.04 0.59+0.02 0.65+0.03 1. 08+0 09*

No. of live fetuses 178 157 197 165 121
(mean=+S. E.) 11.9+0.8 10.5+1.11 12.8340.8 10.3+1.01 9.3%1.4
Sex ratio (male/female) 82/96 92/65 100/97 83/82 56/65
Body weight (mean+S.E.) (g) 3.91+£0.09 53.77+0.08 3.86%0.09 3.84%0.10 3.48%0.26
No. of fetuses with anomaly 0 0 0 1(0.5%)§ 0

No. of dead implants 8(4.3%) 12(7.1%) 8(3.9%)  21(11.3%) 3(2.4%)
carly death 7(3.8%) 12(7.1%) 8(3.9%)  20(10.8%) 1(0.8%)
late death 1(0.5%) 0 0 1€0.5%) 2(1.6%)

*: p<0.05. §: Flexure of the tail.

Tzble 2. Effect of oral administration of TDBPP to pregnant rats on skeletal development of the fetuses
Dose (mg/kg) 0 25 50 100 200
No. of dams 15 15 16 16 12
No. of fetuses examined 130 116 145 120 88
No. of fetuses with retarded ossification o
of whole skeletal system 0 0 0 0 10(11. 4%)
No. of fetuses with cervical rib 0 0 0 0 1(1.1%)
No. of fetuses with absent thoracic centrum 0 0 1€0.7%) 0
No. of fetuses with bipartite thoracic centrum  3(2.3%) 1(0.9%) 3(2.1%) 2(1.7%) 0
No. of fetuses with varied thoracic centrum 3(2.3%) 4(3.5%) 6(4.1%) 3(2.5% 1(1.1%)
No. of fetuses with shortened 13th rib 1(0.8%) 0 2(1.4%) 0 0
No. of fetuses with varied lumbar vertebrac 0 0 0 0 1(1.1%)
No. of fetuses with varied caudal vertebrae 0 0 0 1(0.8%) 0
No. of fetuses with lumbar rib 7(5.4%) 100.9%) 2(1.4%) 4(3.3%) 3(3.4%)
No. of fetuses with varied sternebrac 45(34.6%) 58(50.0%) 48(35.1%) 50(41.7%) 64(72.7%)*
Average number of metacarpus 7.9 7.9 7.9 7.9 7.2
Average number of metatarsus 8.0 8.0 8.0 8.0 7.6
Average number of caudal vertebrac 4.4 4.2 4.4 4.3 4.2
*: p<0.0l.
GBS D IR TERIC B LI i A 57 oo, JRHEAVEMI LG 28 100 mg/kg Tfiz 1 4
A HANE AR SW AN KY I N T CIAY SR A bbby, AOLLANEIETC BTl L FIE X
O, 50mg/kg HZ 2T hZHIRZESh, S0mg/kg  hicdhDTh-7o. LaL, ThbhREDFERIL

TED 1 USSR HE (R D B A 5 72 01‘35 27,

513 [EAED S 4T 5 IEHEC A THEUMES 235D,
VNI F DB L 2 B 2% 200 mg/kg Eﬂ
ﬁ;ué?hfl f&fo, 4*@] UHF/H’JE 52:}: &563’17"&

ThLMWE L O AR LTS o 1.

IEA RN A S L ATHD 1 ~ 5 ZITHHZE S A,
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Table 3. Effect of oral administration of TDBPP to pregnant rats on postnatal development

of the offspring

Dose (mg/kg) 0 25 50 100

No. of dams 8 8 8 14

No. of implantation site 99 102 116 175
(mean+S. E.) (12.4%0.5) (12.8%+1.3) (14.5£0.7) (12.5+0.7)

No. of newborn at birth 94 97 92 156
(mean+S.E.) (11.8+0. 5) (12.1%1.3) (11.5%1.0) (11.1+0.6)
Delivery index 95% 95% 79.3% 89.1%
No. of oflspring at 4 days 75 79 32 56
(mean#+S. E.) (9.4%1.3) (0.9%1.9) (4.0£2.1) (4.0x1.5)
Viability index 79.8% 81.4% 34.9%* 35.9%*
No. of offspring after selection at 4 days 66 64 32 50
{mean+S. E.) (8.3%£0.7) (8.0£1.4) ($.0%2.1) (3.6%1.3)
No. of offspring at 4 weeks 64 63 31 50
(mean+S. E.) (8.0£0.7) (7.9%1,3) (3.9+2.0) (3.6%1.3)
Lactation index 97% 98.4% 96.9% 100%
No. of offspring at 10 weeks 60 63 31 50
(meanzS. E.) (7.5£1.0) (7.9£1.3) (3.9+2.0) (3.6%1.3)
Survival index 90.9% 98.4% 96.9% 100%

. irtl
Delivery index = no- of newborns at birth
No. of implantation sites

No. of offspring at 4 weeks

No. of offspring after
selection at 4 days

x 100

Lactation index=

*: p<0.05.

BERURIEG DT ER~THE L. 100mg/
kg DTORETIIVTRO AT A~ —{, Kitich o
7o, 200 mg/kg PECIXNPTEEDOZTE (MR, 73T
H BRI L 2 MEF O IBUREE AV ZiT i fil
L, (ETBEYRETIREANBLR. UL
hEF, AEFTRURHEFORIIMBI Lok E
TERIREL T,

3. HEFCREIVE

KIS ~MLDIEIRES » M ARSI S, HEF
DHEEFRH CRET TDBPP D+~ 7. 200
mg/kg FETIXLEMMANIZIER 7 » F DFEEAGED
BRI1-DT, HFRERT 100mg/kg LLF oo
WTAT» 7z,

Table 3 {34k kb, HEKN ZUHTFHBROGH
F (Delivery index) 12\ ~Fh o 578G HRAEE D
BB EY R eh o1, 50 R 100 mg/kg ¢
TIIDEH 1 ~ 3 AUPISRE S » MZ X BMREGIAD
BHHN, 4 B4R (Viability index) 25 XMRIE
THELTHEZECfisa R L, LaL, HER
(Lactation index) RUVEER#X T4 TEER (Survival
index) Tl 50 2t 100 mg/kg Bf A& & b BERNZ AT 0
1S L AP ELE ST Wi S

WAEFOHTOHEBIL 4 BAMFIERDIEA - 7250

No. of offspring at 4 days
No. of newborns at birth

x 100

Viavility index=

No. of offspring at 10 weeks

No. of offspring at 4 weeks x 100

Survival index=
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6 AR B RTY, FHES, BIED, MER
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AT HEANLGOh e re.
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Table 4 |Z/RF &5, HTDAF Y EAHEAIRC
MHERREBE LA TR, AELELLEDbR
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% 7
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Table 4. Effect of oral administration of TDBPP to pregnant rats on absolute organ weight of the offspring

Dose (mg/kg) 0

25 50 100
Sex Male Female Male Female Male Female Male Female
No. of offspring -
No. of off 25 35 25 38 19 12 2% 24
. 200.7  216.8  301.2  207.2  281.6  203.6 2829  201.0
Body weight (g) +12.3  £9.6  +18.1 487  £2.0  *12.5 *13.8 £10.7
Brain (@) 1.89 1.76 1.87 1.76 1.83 1.66 1.84 1.71
. £0.0¢  =£0.0¢  £0.04 +0.05 *0.03 +0.07  +0.05 +0.05
o 9.20  1L.14 1156 1258  9.97  9.21  10.30  9.83
Pituitary (mg) £1.09  +0.66 *£1.01  £2.06 +1.20 +1.27  0.68 +1.30
. %.00 20,19  23.78  23.45  23.45  22.49  25.92  22.00
Thyroid  (mg) 174  £2.97 2,08  +1.86  +3.60  +2.30  +£2.95  +2.11
, 0.62  0.53 0.6t 0.5 0.70  0.55  0.65  0.55
Thymus  (g) +0.04 +0.04 +0.04 +0.05 +0.06 *0.07 *0.50  +0.05
Heart (&) L17  0.94 L2t 0.9 .18 0.92 .16 0.86
£0.06  +£0.04 40,07 +0.05 +0.12  £0.07 +0.08  +0.07
Lumg (@) 1.80 1.61 2.04 1.88 1.89 1.53 .84 1.53
+0.15  %0.13 40,20  +0.22 +0.21  £0.19  +0.18 0.2
Liver (@) 15.5¢ 1370  17.39  13.19  15.61  12.41 1510  11.69
g £0.91 40,71  +1.45  £0.72  £2.07 *1.13  £0.89 1.0l
Spleen (2) 0.68  0.56  0.71 0.58  0.70 0.6l 0.70  0.56
g 40.04  +£0.02  +0.04 £0.02 4006 +0.07 +0.08  +0.05
.. 2.71 2.06  2.93 .90 254 210  2.63 1.84
Ridney  (g) £0.17  %0.11 0,20  #0.10 40,21 %0.21  +£0.18  0.12
4070  69.35  53.19  65.41  48.17  62.03  46.57  60.43
Adrenal  (mg) £2.50  +4.60  +4.01  +4.32 576  +4.76 +£2.80  +6.00
0.46 0.42 0.52 0.35
Uterus - (g) +0,04 +0.05 £0.12 £0.05
) N 123,57 126. 50 107. 67 122. 46
Ovary  (mg) +£7.55 +8.73 +9,82 +14.37
- 2,45 2.52 2.36 2.38
Testis  (g) £0.09 £0.11 £0.15 £0.13

Data are mean=+S. E.

DT F DY (kA RS TR e AR R ITIG fF o Je i
RrEhi-{obHExbhd. LhLikdib, Wﬁ%
T34Cit 200 mg/kg #<53> TDBPP {35.0% & g
&Ommﬁﬁmhuu&Bhf,*téMD%t$
P2 DWkslicklT 539 7 750V FF—2—0
WIHTH-toz Enl, TDBPP 235 » FIN{Fizit
LTSS FGE M i Ui &k 2 i,

TDBPP 200 mg/kg TEDITMR T » P OFFI LA T
LR fii L, TDBPP o IR TR S » b
@ﬁlmtwmﬁﬁa'&ﬂmamméhtﬂDMT

TP IR A TR = L 127, ROWVER TR
B TIRTH I EMNPRE IR TED, KIHR T
SR oRnE TDBPP OBz x) 3 5[5EdiF

AL LDOEFE L b b, Osterberg 5203
TDBPP 2t RO IAEIROMES » 290 IR R 5
LB, Midis » P& LICHEEMET Lc L

LT\%, Osterberg 520 OpfiE 4T » P2 AW
T A YR DIEACINE T D85 TH » 72ds, TOER
RS AV A Z oIz X 2 L o Tl h
L#HEZBIRD

G DALTO G & L, 100 mg/kg Tz il
JE 100, MMEEz 13y o fis 1 4, 50 mg/kg T
13U o o 2 7, 200 mg/kg BHZRE - (UHEDFE
WltinEREREDBRI, L Liedb, KIE
OXHIALE, k2 DWRED Ay 27 759 FF—~2-%
T [IRTE A (4 5 52 & OG5\ T,
SRS AT D T EE R OTEIR & bz TDBPP & o]
Wi R T 5P RILED B i d o fo. Seabaugh 518
it TDBPP 125 mg/kg * IEHEEN 5 » Mz RS
Licsitr, IFosEFB RS LRI, 572, G
FOFRZRZENEDL R EREL TV, a0
PR TR OHERF 2 HTARFR 1 HALIHES



M52 ¢ Tris (2, 3-dibromopropyl) phosphate {FRIB 5D 5 v FEFRUBEFRZRIZTHE 55

¥, TDBPP 255 » Mot LCHZ{ER A CH »
1o EVEE L B,

O ERRIRER L LTRSS T AR S A,
+ ) FABEOMBHRETLIEES » Mc@AB LS
&, EMoSEMEI ST % & LaREEh T
3930 ASENCIL % o FEEEs TDBPP Jhicks
WTHRZIE R B W ORISR T, BREND
FRERIIRAOMER KT D v 2 59V FF—
2 —DHEATH - 1.

WEFOEBRRTO MBI BV T, 50K 100
mg/kg TR T » FOBILIC XD 4 AAMRERFR
P EIEWI4 L TDBPP o iR I hic.
Linl, W50t OROMEFORTICHEE
IXEBDLNT, RIS TLREONIHE
Ehigh otz Eab, ERMcE S Lz TDBPP 28
MEF O BRTF S ELRIE L T &3S
Fa LB,

4 b 3

Tris (2, 3-dibromopropyl) phosphate (TDBPP) 25,
50, 100 RO 200 mg/kg %, fEIR7 v FICEFBE R
WMEETIER7 BA515A 2 To 9 BEGE@A 1 =T
BOgsEL, [EREHE, ERATIRFROMERF O
TR TR BB % d O e TR & Mol
L7,

1. ITHRS » bFizowwC, TDBPP 100 mg/kg LI F
DPHIIFRMN Y & 3 U REE & oA T In%
AL, —RIERBREFC, WL SRE, BTET
R A B EdShie o fe, 200 mg/kg TETITSL
B, WE, MRRCHEIEREMOMEINZDLH, 197
F7EAEEL, BEABRTFEEROND EFHERD
HnygEdbhie.

2. 1ER20A B olifFizowT, 100mg/kg LLTF o
D CETEEFRFORR T, IWMFECRICAE
LEMZEDLRT, S, S, BEOMBETY
ffic TDBPP 12k 5 & # % b h 3 RERHEI
Motz, 200mg/kg BECIL A ERFORROEE
BRI MERRL, £XDEFRENFEL CEEL
TEATAFS A—REABI0EG bR, F9F
BOEH LIRTFORERITHRID ol

3. TTRGEEAIZ 3o~ T, TDBPP 25 mg/kg FETIX
BB E» BRI » 72, 50 VY 100 mg/kg Ff
TIXRZ v FOMINC X D 4 ASTFNERFOETFRN
FTRTENNMATDH » 7ehs, MTRROERETIRETE
ez RIEE ORI TR RD b hich s e,
B fto kLA IRCRE I EZE I high o e,
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Devclopment of Hexobarbital Radiometry and Its Application

Kazuhide Inoug, Keinosuke Mizokas, Momoko SunoucHi, Akira TAKANAKA

Yutaka Kasuva and Yoshihito Oxor1

In order to detect a very low activity of the drug metabolizing enzyme, a high sensitive HB-radiometry

was developed.

The metabolic hydroxylation of HB has been determined by measuring the disappearance of the sub-

strate.

the substrate by metabolic conversion is not so marked as the experimental error is.

" This method is not so useful to determine very low metabolic activity since the disappearance of

In our radiometry,

the radioactivity of metabolites in the aqueous phase was measured directly, therefore, the reliability of
measurement was high when concentration of substrate was enough. Using this radiometry as well as AM-
and BP-radiometry, monooxygenase activities in fetal livers of rats were detected as early as on day 17 of

gestation.

Moreover, the induction by PCB maternally administered was also found on them.

(Reccived May 31, 1980)
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/M a s o F A RMBEHL PRI I TT 5
P D EPIAC & » CTHEE AT/t s Tk D,
Z ORRIEHOEII R OEMN S D ik K E
SBHLTL B, LI T ok ET A &
{%4E {458y © pharmacodynamics % T{ 73~ % B -CHR
DTIMTeflifikn, & oA THIEOWROMELZ
ffvs, OGO SURIFIIL D X D itk o

WA S, E R BT I ek

WEASRETHIRELSLTE. Thidpx, Thb
DRV TS D VR B o B Otk 2 WE T E 1
HTHBUEDH D Lﬁxi)i:uUJ:};rl;f»zuL\ ha.,

— BT H D R ATRRIE T X D e s, MPT
P TIRESNE Fih o hexobarbital (HB) %2 amino-

pyrine (AM) % {CL7EITE LTHGLTE Y.
W7 V7 77 4 v 2 70KER{E, BRI N-B 45
MMEEZD LD E LTEWNRD D, FHIRHEEERD
FCIEIT & 450y % cytochrome P-450 &\ ol B~
LR VA2 R & { 33T 3-methylcholanthrene

TEEATE IS P-448H% L phenobarbltnl T h

5 P-45057 L3 5. HB 530 AM 72 SizEiC
P-450 TfRZE D, P8 27 m~F 4 » 2L
KO R B IHHTES LT v B & Shh,
P-448 i 1RO 3EF1 & L T benzo(a)pyrene(BP)8-10)
MNHIT B,
U EoHiint, HB, AM RO BP 2 {KZILF &
U 7P 34 (AR ARG 1 0 B MR EEZE B2 o\ » T
L, 2 ZhbRIGALTT » MOFIFOF D RMIEE
R MEL, TMthboiGthicuzd PCB o

fff’f LAt Lico to sicififi+ 3.
92 B Ui

Ehth

V4 AZ=FT v FERER24~26 DT, [
RGP ORI BRI & LTI Uie, (ERTh I,
4~5TEDHES » F 2 2TEDHET » P& ITREIR
AT LI X b1} BYRCHTRELL. oY
RE4RO0 B & L. BRfFoFE RAIRERE R iz T
PCB o ¥isa 2.z Ha1cit, SR k35 3 BN
PCB (45 7 m ~ 400, d=1.45)0. 5 ml/kg (20% =
V— 7GR REHRCENES L,
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F, 1x10¢xg, EFHORE

BT » Mgk L, W LR S1.15
ZERELH ) v AEHC AN E T2 Xk
ot KKTHALENLT 7 v v hedF A ¥ —
TIFEOSELEILS Y v A ERE L bIThESF A
AL, 1x10¢xg, 203HEHMRLZHEL, DOk
BEERIRE L,

TEAFRFRU LI B R ) ¥ AR TR
L, 17— LT3 fERoERElts ) v A GRK
ik er A ALK, iz I1x100xg, 205309
GEROATEL, EFEYERTE L.

R

NADP F7X G-6-P (¥ EBoehringer and Sochne
GmbH #I [dimethylamine-14C]-AM (70.0 mC;/mmol)
TO° [2-1C]-HB(8. 58 mC;/mmol) {% New England
Nuclear &1, [7, 10-1#C]-BP(21. 7 mC;/mmol) {1 The
Radiochemical Centre, Amersham #ld 4, D&+ hF
MEMUTHEA L. Toiudmilios iy A
L7

HB radiometry

4C-HB ofEfle “C-HB OREHFRORE il
® MC-HB = x / — ViiRE LDRENGEDK 2ml
EEHEz e R Ldml BNz X LIBE L, 2500rpm
TIOFRDROOHEST %, Foths/r e sl A4 3.5m]
AWML, BESFARTrsrasraefE L 5k
/4% HC-HB i fE3# LT ev HB KRG+ ik,
TR 1x105dpm/0.5 pmol/0.02 ml & 43,

RIEZRORAE ICTHIIEARINCR O E L.
7%, NADP 1 mM, G-6-P 30 mM, #fk< 7 5
v a 5mM, =aFVEE7 3 F 10mM, 0.2M Y v
FeiZfe (pH 7.4) 0.24ml, “C-HB 5 0.02 ml,
SR 0.2ml Wk INAfBAE 0.5ml &L L,

HB fR¥EHERE CEY 15 ml izo X ARAT
AR, 37° T35S vE aX—=va v i O
%, REBERKKBTHEL, LSBAVT iATA
2~ ASED~FHY 8ml b 1 M ORLEHNE (oH
5.0) 1ml #hn%z T 20 5pflRiE L, Do\~ 2500 rpm
TI07RE O L, BIFIRRELT, K
Iml #53ML, BOLSEAYT IATra—y
Ho~F+v 8ml %Nz 105 REK 2500 rpm T
0T O L, AR REE, K/F 0.5
mlPRH /=2 VvFHyVFr—2~15ml (brr=v
10.5ml iz POPOP 2,625 mg J57¢ DPO 47,25mg
X Gm L, W/ =4 (BRMA) 4.5ml 2

2 EKRMT5.) &K 2ml DESGTZINZ X R

Bz, 2o o DG4S Liquid Scintillation

Spectrometer (Aloka 651 T, HAMIGEIRADI7EHT
B TELL, A vFas—vavElLirulbiigse
TRBRDIRMES 2@ L% blank & Uiz F7,
REHEEX T2 0o | RBEMI D oz -4
atiEtEE SWE L,

ERAKBRORBYOBRE R ERRIEDIEN
& DA TEIE T 5 721z thin-layer radiochromato-
graphy (TLC) iz THRIBX VN HIE O Z I T% B
Lic, ®BELTHB 2V, AHy b7 408
VAt REMERIE) &3 o iHERy 10 4
Ay FL, ROSTEHEFRIZTRHAL K. Tabb
N; chloroform: acetone(9: 1, v/v), B; ethyl acetate:
methanol: aq, ammonia (85: 10: 5, v/v) BT A;
benzene: acetic acid (9:1, v/v) THdH., AHy b
OMFETEFEIL UV, 5 1 + & radiochromato-scan
(Aloka Thin~-Layer Chromatogram Scanner) & % fi
WTfTote, fREMMITZ TLC ¢ 2@EBATH &
X DHEL, BohicHho MS, NMR, B IR
HEDARY FADLTOGERZ R,

AM radiometry

UC-AM OBR BT “C-AM EHBROAE 1R
O MYC-AM KGR TR & D, 0. 1IN KEEET
FY Y LT 2ml LB mehr s dml BNk
B\ LT, AT YC-HB g & FHETIREL .

RISEORE RIGEIIFMZROERE LIz,
T 73>t NADP 1 mM, G-6-P 30 mM, b= 27"*
YU ASMM, =aF V7 I F10mM, & iHl
F10mM, 0.2M ) vAEELHEE (pH7.4) 0.23ml,
“C-AM P37 0.02ml, E¥3pg 0.2ml (2 RE2INziE
i 0.5ml &L,

AM fe3ER%E  Poland and Nebert i1z
HBUTRO L ST ot RIGHKA 15 ml kg0 & R
BT AR 37° THMA vE a2~ a v Lic %
D, AR RIKKR THEESH 7 v et 4 8ml
& 01N OKEe{ET b Y ¥ A%K 1 ml 2% T55
THRIZ L, o\~C 2500 pm T 10 A feli Do i L 7e.
KiE 1ml #5WMLTHOEH s rekia 8ml 20
% 553 [IREH: 2500 rpm T 10 SHHEDOSHE L.
o, KFO05ml b s =FVvRYVFU—ZX
— 15ml &k 2ml ORI BTSSR EL
fo. SOBELAVE =Y a v LigWBAE—
BERfEIC L D% blank & L7,

BP radiometry

UC-BP ORKRT “C-BP EHJBRORE Wil
0 UC-BP A= v EWRLBREEFIRD, 0.5N K
L b ) @ 2KIBROB0H =% /7 — AEHK 2ml &
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~F+v4ml iz iEE L, 2500 rpm T1043 RO
SiELtc. Toth~F+ G 3.5ml ML, EH
HART~FH Y PEL. B2 “C-BP il
BLTWIWBP 0o 7 P v IR A, T

1x105dpm/80 pmol/0,025m! D7 « b Vi L LI,

RIEROREE RICHHT Ak otz L.
T NADP 1 mM, G-6-P 30mM, #ilb< 27 #
vy L 5mM, Hifb<=v v 5nM, 0.2M Y VERZHT
i (pPH 7.4) 0.695ml, E¥ip 0.2 ml ik i is
1 0.975ml & L7,

BP fRUFMERIE Nesnow b D P HE T TR
DL HIfTots. YC-BP D7 4 b viEiE 0.025ml %
FHERORBAFIZ AN 37°, 300D 1 v+
N—vavikli, TOE~FH Y 3ml £ 0.5NK
(ko b Y & 2R O80% =4 7 — AWK 1 ml %

bz 5 4RI L 2500 rpm TIOSAELFHEL /.
Wi, Y7 AAeEEEE 10 gl B BRCERCETT L
#2 MR, 5 kER L 2500 rpm TI05HNE
DL, 2o#HTEZ Iml IL, ~%4v
3mil %Nz TR 5 43R TY 2500 rpm, 1057 Rl
Dt Lic, TOTR0.5ml % ) = vFHyvs
Vv—2~—15ml Lk 2mlizhiz, & ofhntER
WLic. B 0.2ml o iz i 77 3 v
ARG (70 mg/4 ml) 0.2ml eIkt LASE R3E & [k
ZHFE L7c L D% blank & L7o,

R S
1. HB radiometry

I P O OB 2 B U7 o ik
BHTHE L KR Th XG5 L, ZogiHis el

Analytical Method Hexobarbital Metabolite
e | ¢ g | N 0.72 0.10
s g | B 0.90 0.68
(=] w
B | & & | A 0.41 0.09
MS (m/e) 236 M+ 234 (M+-H,0)*

NMR (CDCl,, 8)

1.60 (-CHj, s)
Ca 1.6 (-CHp-Xg2, br)
1.90 (-CHp-, br)
2.10 (-CHy, br)
3.25 (N-CH,, s)

5.70 (-CH=C<, m)
9.10 (-OH, br)

1.60 (-CHj, s)
Ca 1.6 (-CH-X2, br)
Ca 1.7 (>CH-OH, br)*

1.90 (-CHp-, br)

3.24 (N-CHj, )

Ca 4.2 (>OH, br)

5.73 (-CH=C<, m)

8.43 (-OH, br)

IR (KBr)

PERCENT TRANSMISSION

3600 2800

£000 3200 24002 1500 1700 1500 1300  ho0 900 7I.D

WAVENUMBER (em=! )

* unidentified
Fig. 1.

Analytical data of HB and its metabolite by TLC, MS, NMR, and IR

In TLC, solvent systems were N; chloroform: acetone (9:1, V/V), B; ethyl
acetate: methanol: aq. ammonia (85:10:5, V/[V), and A; benzene: acetic

acid (9:1, V/V).



Ft_Ei2 5> ¢ Hexobarbital radiometry ®[f%g & %0 ILH

59

90}

80F

701

60r

501

401

301

200

nmol of metabolites/tube

o
o

407

4
e

o

30

20

nmol of metabolites/tube

10 20 30
incubation time (min)

Fig. 2.
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0507 005 o1 02
10000 X g, sup. volume (m/)

Linearity with incubation time and 1 x 104 x g, supernatant

fraction (enzyme) volume of the HB radiometry

In the experiment of linearity with incubation time, enzyme

volume was 0.1 ml.

In the experiment of linearity with

enzyme
volume, incubation time was 30 min. -
o
120f 60}
110 o
_g 1001 "’g‘ 501
g 90r £
¢ 80f Gaot
270 o 3
[=]
2 60 S 30}
aq-; i Q
: 15,2 g 20f
3 =]
5 30r [ Té
g 20 - £ 10}
s o
101
0 1 I 1 2 0 I 1 —
510 30 60 00025 0.01 0.05 01 )

incubation time (min)

5 .
10000 X g, sup. volume (m/)

Fig. 3. Linearity with incubation time and 1 x 10* x g, supernatant
fraction (enzyme) volume of the AM radiometry

In the experiment of linearity with incubation time, enzyme
volume was 0.1 ml. In the experiment of linearity with enzyme
volume, incubation time was 30 min,

FOHEEE T2 2 8 X hRkdic, T O,
RIGHA30RH A v ¥ o ~— v a v LIS, ERER

1% 99.6+1.0 (S.E)% T Y, blank 0F&DTH

i1 101.0+1.3% THh, 1BEAETRTOESHEYE:
FERE NS,

iz TLC oM ch 2 4%, 47iF o radioactive
ARy b (Org. L08) 12+~_XCTHB LFLU Ry flix
wLic., Tibb, N, B RO A BIEE ¢o Org. &
HB o Rf {3 ThEhkDME Y TH-te. N (Org.;
0.74, HB; 0.78), B (Org.; 0.87, HB; 0.86) JUt

A (Org.;0.48, HB;0.49). Org. @ AF o MIifi—
TH » 7D CIRBICILERIGOER 02N G ETh T
WahEFEE bR, —F, KGO radioactive Jp AR
v b (Aq. %) X2 120D bh, T D R
L Fig.loZ &L, WThoicd HB Li3fties
DT, Z0LofRArENbhs. NMR offH,

{ﬁ}j}q’g TiL HB &ZH_',L v ‘/B,"i@ 2.1 ppm
gD -CHe- 7'm b v 2R L, iz 1 D
Futvo -7 L7ppm {502, 1 A0OKEERE
EBbhadY—~728 4.2ppm ffHIEZHEb A, Fic
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15 ¢ 6 °
-]

(5] -
5 25
3 =
210t a4t
S =)
§ ° -:_-73 kES
o
g i g
E 5 /°/ T2 °
2 o F]
S £,
o /°
g Mme v — o L ; -
10 20 30 60 0.01 002 004 01
incubation time (min) 10000 > g, sup. volume (m/)
Fig. 4. Linearity with incubation time and 1 x 10¢ x g. supernatant
fraction (enzyme) volume of the BP radiometry
In the experiment of linearity with incubation time, enzyme
volume was 0.2 m/. In the experiment of linearity with enzyme
volume, incubation time was 30 min.
34 FETUS: HB

"

\ﬁ‘:’
|
S

A\

n mol/mg protein/30min.
N wW F o3 (3,
\

T *4 ‘/'"/o
B
: e
0 N .
17 18 19 20 21 22
day of gestation *p<0.05
8 *p<0.01

Fig. 5. HB-metabolizing activity in fetal livers
of rats and the induction by PCB

The data are represented as the mean=+S, E..
O-0; Control, @-@; PCB treated. The asterisk
indicates a statistically significant difference from
control.

O fEEE MS o JEHELS, MY LT
CpH1N;O; (found 234, 1011, caled, 234. 1018) 2%
B2 bhp, Coffiit NMR R MS Jiigth
KL LD EEZ RS, UEOEENS, 3
X HB DY 7 v~ £ VEIZKBRNRA-L D &
FEribha,

FFESE LCREMES » + DJF 1x104xg, Eifi#
Rv, A vd o ~— g VIFIIRORERR LA
RE & OFTFEIZ DV TR LIci5H, 4 vd 2 ~~-
v a VEFRLL 30 &3 2 G, FEEAEiE 0~0.2ml jZisus

141 FETUS:AM

n mol/mg protein/30min
|
1

11
’t’___—ft—.——"ﬂ'//: ” ¢
e N . -
° 17 18 19 20 21 22
. *p<0.05
day of gestation #p<0.01

Fig. 6. AM-metabolizing activity in fetal livers

of rats and the induction by PCB

The data are represented as the mean+S. E..
0-0; Control. @-@; PCB treated. The asterisk
indicates a statistically significant difference from
control.

THEE» R bR (Fig. 2).

2. AM & BP radiometry

e LCREMES » F O JF I1x100xg, Lif%
Ao, 4vF a~—va VIFHRORSRRE S A E
B & oBFRR B Licks R, AM (Fig. 3), BP (Fig.
D TS VF =23 VIEERNL 305 F T, B
L 0~0. 1ml i\ CTHEEES R B R,

3. Radiometry (k37 v MAGFROFMHE
REHOA LV PCB OFEEHRE

HB-, AM- Izt BP-radiometry # i\~ C 5 » A
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ln
201 \
| FETUS:BP :>/’//
E
o
@
E L
38
S 1wor
& L
&
E t/’"\ ™
° " ¢ ¢
E —
s 2
ot P Q
17 18 19 20 21 22
day of gestation *n<0.05
*p<0.01

Fig. 7. BP-metabolizing activity in fetal livers
of rats and the induction by PCB

The data are represented as the mean+S. E..
0O-0; Control. @-@; PCB treated. The asterisk
indicates a statistically significant difference from
control.

R O INARERIB LY IE Lic. TR % Fig.
5~7. 3. HB, AM Ryt BP R¥HEMIZEW 7o
HOLECRSI7TEENLRIET A LN TE, HE
ESEohB A Em L EA Lk, —F, PCB#%
BACHE LSS, TORENLELRIRFOIF
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Oral Acute and Subchronic Tbxicity Studies for Sodium -
Hypochlorite in F-344 Rat

Fumio Fururawa, Yasushi Kurata, Takeshi Koxuso

Michihito Takanasur and Masahiro NAKADATE

Sodium hypochlorite has been used commonly for bleaching or disinfectant purpose recently,
" Sodium hypochlorite showed mutagenic activities. Carcinogenicity test should be needed for sodium
hypochlorite. Preliminary experiments of acute and sukchronic toxicity test was conducted before carcino-
. genicity testmg
Acute toxicity test of sodium hypochlorite is composed of 4%, 2%, 1% and 0.5% groups in drinking
" water for 14 days. All animals in experimental groups showed dehydrated tendencies. However, there
were no focal lesions by macroscopic and histopathologic observation.
Subchronic toxicity test is composed of 0.4%, 0.2%, 0.1% and 0,05%, of sodium hypochlorite in drinking
water for 92 days. No remarkable pathologic changes were observed among these groups.
icity testing has developed in progress based upon these preliminary experiments.

(Received May 31, 1980)
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Fig. 1. Growth curves of rats on NaClO (Acute)

(Male rat)
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Fig. 2. Growth curves of rats on NaClO (Acute)
(Female rat)

Table 1. Intake of Water and NaClO (Acute)
Concentration Drinking Water NaClO
of NaClO Total (m!)  Daily Average (mi) Total (m{) Daily Average (mi)

4.0 % 11.4 0.8 0.45 0.032

2.0 % 9.8 0.7 0.19 0.013

1.0 % 18.2 1.3 0.18 0.012

0.5 % 29.2 2.0 0.14 0.010
Male

0.25 % 54,5 3.8 0.13 0.009

0.125 % 157.4 11,2 0.19 0.013

0.06252% 202.8 14.4 0.12 0.008

control 265.8 18.9

40 % 7.2 0.5 0.28 0.020

2.0 2% 11.2 0.8 0.22 0.015

1.0 % 6.0 0.4 0.06 0. 004
Female 0.5 % 21.0 1.5 0.10 0. 007

0.25 % 65.4 4.6 0.16 0.011

0.15 % 110.4 7.8 0.13 0.009

0.0625% 161.8 11.5 0.10 0. 007

control 215.6 15.4

TR DB A3 L,

0. 25% B THXHE MR E V- o RNz X LTl Tia@miis
DI U ERBR L, MR, 4.0%, 2.0, 1.0
25, 0.5% R\ TIRTIEMRIP s 2 b h,
I IIRDIGIF O 1/ 232 (TR Ute. £ ifElE
4.0%, 2.0%, 1.0%, 0.5%THIIZSREEDBAKLEN L
2F (B B

{EARE LRI s+ 5 & (Table 1 £IR), HE

*HATEHS 18.9 ml/day i) U 4. 02T 0. 8 ml/day,
2.0% TETix 0.7 ml/day, 1.0% ¢ Cix 1. 3mi/day,
0.5% BfCix 2.0ml/day EuPhy 35 LR ED
Whmabhs, Fiofhicds Tl RS 15.4ml
/day iz L, 4.0% EECix 0.5ml/day, 2.0% BT
{3 0.8 ml/day, 1.0% ftCix 0.4ml/day, 0,5% FFC
(% L.5mg/day in M baiZnbitic.
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Table 2. Intake of Water and NaClO (Sukchronic)
Concentration Drinking Water NaClO
of NaClO Total {m!)  Daily Average (m/) Total (ml)  Daily Average (ml)
0.4 % 526. 3 5.7 2.10 0. 022
0.2 % 900.0 9.8 1.80 0.019
0.1 % 1103.7 12.0 1.10 0.011
Male
0.05 % 1290.8 14.0 0.64 0. 006
0.025 % 1415.3 15.4 0.35 0.003
control 1554. 4 16.9
0.4 % 770.7 8.4 3.08 0.034
0.2 % 1378.0 15.0 2.75 0.029
0.1 % 1641.0 17.8 1.64 0.017
Female
0.05 % 1889.0 20.5 0.94 0.010
0.025 % 2114.0 23.0 0.52 0.005
control 2212.1 24.0
(& ®
600 600 -
----- Control evesn  Control
- 0.025% _ - 9
500+ —— 005% s00 : v
v 0.1% ) e 0.1%
— 32 % —- 02%
100 4% 400 -— 04 %
....-,';?;;:.‘E‘._‘;
300+ 300 ‘,,,v:':':” -
.'/"':% 1 /"’”
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200+ .3 e s T 200 e -
ISy 20— p /
s ~
;e_;________/
100+ : 100
T 1 1 L] L L L L] ¥ 1] ] LR T T L] T T T T T T T T T T Y T T T T
2 ! R
‘eek
Start Weeks Start Weeks

Fig. 3. Growth curves of rats on NaClO
(Sukchronic) (Male rat)
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HEZ R TIL 4. 0% BT, EREUNEHLED
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Fig. 4. Growth curves of rats on NaClO
(Sukchronic) (Female rat)
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CE bR Rl ot F700.065% BECEIEAMm
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Fig. 3, 4 iiRpLic. Mk, 0. 4% FEC{EmEOBMPH
FEROALARE S MO R, FHIBAML LIRS
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Table 3. Body weight and organ weight for male rat (Sukchronic)

0.4% 0.2% 0.1% 0.05% 0.025% Control

Body Weight  185.4+24.4 281.0+16.9 320.9+10.9 336.0%13.7 335.9:+13.1 346.8+17.9
Salivary (R) 0.22+£0.07 0.23%0.03  0.22+0.01  0.27+0.0¢  0.25%£0.12  0.26+0.07
(L) 0.21£0.03  0.20#0.03 0.02%0.016 0.24%0.02 0.26%0.13  0.26+0.06

Thymus 0.07+0.02* 0.20£0.02  0.20%0.05 0.24+0.07 0.26+0.2¢  0.23:+0,07
Lung (R) 0.5240.06 0.64+0.14  0.64£0.05 0.70£0.51  0.66+0.09 0.72%0.11

L 0.240.01* 0.30:0.05 0.32+0.03 0.35£0.07 0.34£0.02  0.35:+0.06
Heart 0.59+0.06 0.7940.08 0.90£0.07 0.92+£0.06 0.90£0.03  0.92+0, 04
Liver 4.67£0.17%  7.07£1.41  7.29%0.23  7.88+0.82  7.72+0.37 8.71+1.58
Spleen 0.33+0.06* 0.50£0.0¢ 0.56£0.03 0.54+0.03  0.57£0.05  0.62+0.14

Kidney (R) 0.74+0.09  0.94%0.12  0.96+0.60 1.05+0.13  0.99+0.07  1.03+0.90
(L) 0.75+0.07 0.94%£0.18  0.99£0.0+ 1.07%£0.12  1.00+0.07 1.04%0.08
Adrenal (R)  0.01%0.01  0.02£0.01  0.02+0.01  0.02:0.01  0.02+0.01  0.020.01
(L) 0.02+0.01  0.03£0.02  0.02+0.01  0.02+0.01  0.02£0.01  0.020.01

Testes (R) 1.17£0.07 1.26+0.05 1.37£0.05 1.31£0.16 1.33%£0.08 1.40£0.07

(L) 1.25+0.07 1.35+0.04 1.41£0.05 1.35£0.91 1.39%0.06 1.39%0.16
Brain 1.81£0.07 1.88+0.06 2.00+0.07 1.974+0.07 1.98+0.04 1.97£0.01
Pituitary 0.008+£0.001 0.007£0.002 0.007£0.002 0.014+0.007 0.009+0.00¢+ 0.007=0. 003
Mean+S. D.

* Significant at 574 level.

Table 4. Body weight and organ weight for ferr;ale rat (Sukchronic)

0.4% 0.2% - 01% 0.05% 0.025% Cohtrol

Body weight  127.0£14.9* 176.6+7.166 180.2%4.79 186.0%6.10 179.8+10.93 183.4+7.28
Salivary (R) . 0.13£0.03* 0.15%0.01 0.16%0.03 0.16+0.01 0.15£0.01 0.17£0.01
(LY 0 0.11£0.01*  0.14+0.01 0.15%0.03 0:15£0.03 0.15+0.01 0.16+0.01

Thymus 0.10£0.01* 0.15%£0.02 0.16%0.03  0.17+0.03 0.18+0.02  0.160.03
Lung (R) 0.40%£0.02¢ 0.47+0.06 - 0.46%0.0+ 0.49+0.04 0.50£0.03  0.51+0.05

(L) - .0.20£0.02* 0.23£0.02 0.26%0.07 0.25+0.02 0.25+0.01  0.25%0,04
Heart 0.40%0.11* 0.56+0.04 . 0.56%0.03  0.59+0.04+ 0.58+0.0¢  0.58+0.03
Liver 3.03:£0.5¢  3.88+0.48  3.88+0.21  3.86+0.20 4.10+0.6%  4.410.72
Spleen 0.27£0.03  0.39+0.10  0.38+£0.10  0.38+0.08  0.35+£0.02  0.35%0.03

Kidney (R) .~ 0.51%0.08 . 0.60£0.04  0.58£0.03  0.5¢+0.02 0.55+0.0¢  0.56%0.05
(L) 0.53+0.0¢+ 0.62%£0.03 0.61+0.05 0.55%0.0¢ 0.5¢%0.03  0.57:0.06
Adrenal (R) 0.07£0.16  0.02+0.01  0.02+0.01  0.02£0.01  0.02+0.0¢ - 0.02%0.01
(L) 0.01£0.01  0.02£0.01  0.02£0.01  0.02£0.01  0.02%0.01  0.020.01

Gonad (R) 0.03+0.01 0.04£0.01 0.04%£0. 0! 0.04£0.02 0.04£0.01 0.05+0.02

(L) 0.04£0.01 0.01%0.01 0.05%0. 01 0.04%0.01 0.04%0.01 0.06:+0.04
Brain - 1.70£0.08* 1.78+0.07 1.80%0.09 1.80%0.10 1.85£0. 04 1.81£0.01
Pituitary 0.009£0.005 0.011%£0.004¢ 0.011£0.004 0.0110.004 0.012+0.003 0.011+0. 004
Mean#S. D,

* Significant at 5% level.

HEO. 225 TECu, SRERDHGANE M DB O 2R MBS o 7es, FOXRMDTH D, —IBIRM
ot T2 WO MGIEE, WimERERTAS, BB IndiRL, 0.025% THIN 8 Wb LAKRIEL I
FRT AL R U AR LT B, i 0.1 LT3, '
%, 0.05%, 0.025% TtC3xMIET -~ simel ER MO TIIIRIE 183.447.28g iz L 0. 4
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Fig. 5. Daily intake of water containing NaClO
in various concentration (Sukchron’c)
(Male rat)
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Fig. 6. Daily intake of water containing NaClO
in various concentration (Suktchronic)
(Female rat)

Table 5. Serum biochemical data for male rat (Subchron’c)

0.4% 0.2% S 0.1% 0.05% 0.025% Control

GOT (KU) 102+58 59+13 58+8 6248 61£8 6717
GPT (KU) 5030 30%11 3249 28+7 3149 42+13
LDH (WU) 3664150 234491 17831 203 £60 229471 210487
ALP (KAU) 11£2 102 BCES 91 8%l . 92
TTT (SHU) 0.2+0 0.220.1 0.20.1 0.2+0.1 0.2+0.1 | 0.4%0.2
TB (mg/dl) 0.4+0.1 0.420.1 0.3+£0.1 0.3%0.1 0.3+0:1 °~  0.4%0.1
TC (mg/d]) 48+%4 52%7 471 49:£5 48+4 50%5

© TG (mg/dl) 52+10 71+16 73413 76+12 65+9 81+21
B-RP (mg/dl) 27+9 20+8 21 +3 16+6 15+4 23+19 .
TP (mg/di) 5.7%0.1 5.8+0.3 5.740.2 5.940.2 5.7+0.2 5.6+0.1 °
AlG 1.8£0.1 L.7£0.1 . 1.8%0.1 1.8£0.1 1.9£0.1 L7£0:1 -
BUN (mg/dl) 27+4* 231 19+1 19+1 18+1 18%1
CR (mg/d) 0.7+0.1 0.5+0.1 0.50.1 0.8+1.1 0.4+0.1 0.4%0.1
UA (mg/d)) 1.0£0.5 0.6+0.2 0.2:+0.1 0.2+0.1 0.220.1 0.440.2
Na (mEq/l) 1441 143+1 1431 1441 1441 14244
K (mEq/l) 3.440.3 3.4+0.3 3.240.1 3.1%0.1 3.3%0.1 3.4+0.2
Cl (mEq/l) - 10651 1032 1021 102+1 104+2 1024
ChE (4PH) 0.09%0.01  0.09%0.02  0.09+0.01  0.10%£0.01  0.09%£0.01  0.08+0.01
Mean+S. D.

* Significant at 5% level.

% T2 127.0414.9g TH D HEEL L > TR A
b,

BRI, HETolglsi X RTE 0.23+£0.07 ¢
XL 0.4% BETik 0.07+0.02g ©H b, KT
¥FMTE0.35£0.06 g i Xt LO. 4% 7 T13 0.24+£0.0l g
EWP LTI, F10.4% TEONFIE L X R TE 8.71
+1.58g iz L 4.67+0.17g L3 L, BT

TL A IRTE 0.6240. 14g 125 L 0.3320.06g &3
SL, WThLFEENRD bR, TOMOIERE
BBV UTETEER R SR o7z (Table 3 2[1).

HEO. 4% BED G ORI B W TR BRI, T
TeisBEERIRA 0.13+0.03g, £ 0.11+£0.01g (&
RIEA 0.1740.01, Z0.16+0.01), fglR 0. 10%0.01
(#IRTE0. 1620.03), JifilA 0.40£0.02g, 7£0.20
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Table 6. Seram biochemical data for female rat (Sukchronic)

0.4% 0.2% % 0.05% 0.025% Control
GOT (KU) 73+ 10* 51+4 49+6 529 46%11 52+4
GPT (KU) 5651 303 23+4 2416 2614 2246
LDH (WU) 14659 158+49 15839 17744 20970 223+43
ALP (KAU) 15+11 5%1 1 41 41 62
TTT (SHU) 0.2£0.0 0.1£0.1 0.2+0.1 0.2+0.1 0.2£0.1 0.3+0.1
TB (mg/d!) 0.3%0.2 0.2+0.1 0.3%0.1 0.3£0.1 0.3%0.1 0.4x0.1
TG (mg/dl) 47%0 603 6314 65%3 6314 77+20
TG (mg/d]) 51+1* 5243 56+7 619 6811 85+8
B-RP (mg/d!) 14+4 13+4 244 17£6 21%7 367
TP (mg/dl) 4.8£0.2 5.3%0.2 5.4%0.1 5.3%0.3 5.4£0.2 5.5+0.4
AlG 2.6+0.3 2.34+0.2 2.1x0.1 2.2+0.1 2.3%0.1 2.2£0.3
BUN (mg/d/) 2940 19+1 17+1 191 18£2 19+2
CR (mg/dl) 0.2+0.1 0.4£0.1 0.3+0.1 0.3+0.1 0.4+0.1 0.4+0.1
UA (mg/dl) 0.9£0.1 0.5+0.1 0.7£0.1 0.6+0.1 1.1£0.9 0.8+0.3
Na (mg/dl) 145+1 143£1 1441 1441 1441 1441
K (mEq/dl) 3.7+0.1 3.2%0.2 3.0%0.1 2.9+0.1 3.1£0.1 3.3£0.4
Cl (mEq/dl) 108+1 1042 10543 104£1 104£2 105£2
ChE (4PH) 0.45+0.12  0.84+0.07 0.82+0.07 0.83+0.04 0.82+0.08 0.89+0.08
Mean+S. D.

* Significant at 5% level.

+0.02g (RFIES 0.51£0.05g, £0.25+0.04g),
L% 0.40£0.11 g (XMTE0.58£0.03g), fi§1.70+
0.08g (NRPEL.8B1£0.0lg) THote. WThIH
Teailwle, TOMOBRELCE W TULEIER
Bwbhich ot (Table 4),

kT, Fig 5 12T X S ICHECIREEBREfZ B\
TREPIEARS & D fr i L, WREEClL, REFE
B Utk IR L.

i Fig. 6 123 Lic X 5120.4% Tz CHE0. 4
ZBRL D LM R A R X R LI, £ off
ORE TG LIk TH - 12

PIRSARSTE FLcis, HE 0. 4% TR ot 1 61,
0.2% TE TIPSR 21, 0.1% FHIBitN R
34, 0.5% BECIRLEMEMRY 1 01, 0.25% RECilkl;
KRR 20, 0.125% D CREEARD LA, SR
TECTIIEMARD 1 P E bR IiEMCidgsiL T
ANEFAED T, Fhifick TR ToIHc 4
LIRS bR o .

PILABLAIIBER T, fRo B il bhied -
7o2%, JEHE 0. 4% TEES LGS SV TORB ORI R
OO LD 2 B, i, FEEGCEVT fozal
atropy JMissE ey, ARBHCEs W T o
RREi s h Z olHHT OB Cikis - e

Afetybideix, Table 5(4t), Table 6 (iff) 1<k

Lzt ¢Hh v, HETiZ BUN filizis\~T 0. 4% BEns
27+4(mg/dl) LxARE 18+ 1(mg/dl) wxf LAEE
Ui, 0B LFN R TRETEILED bR
ol

i GOT 25\~ T 0. 4% At 73210(KU) iz
X LTHBENL 5224(KU) TH b, TG Tk 0.4%
Bt 51 %1 (mg/dDizxf LCXRTE 85£8(mg/dl) <
GOT, TG iz4iE&EAL LRI,

FOMDOMARSICE TR HEER LA LRL ) -
7.

% 7

RAHLFHEEF M Y v A ORIGRETIRE TR O
FEMND S, WK IERME A REME T 525, A
ITRIRMEA Z B RS, AGEIIsV Tk HB SR
LT 500 ppm PLETARh LRGSR TV A,

Druckrey #i% SD 5 » ¢ 100 mg/m! % life-span
Fos L, 7i0ER, e, BF, M, Brofl
DU HHEDHIIAD Rt oo & L, 0
FEELXMIUC T EER s E G LT
52,

F 1= Hayashi &(3 ddN mice {4 {ffE L 4-NQO
AR 20T LIRTEERRE 7 bV 7 & 4500 851
LBk JiiL, BT fibrosarcom2 | fff,
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squamous cell carcinoma 3 {f, Papilloma 5 f|2i& 5
h, Fofth Lymphatic leukemia | iR Hhic & L,
SHBRIED 4-NQO 220 3340 LAl T U0 Ik BRI TR
F b Y v ARE0E B Lo BHCIL b, B oR
ENZ bR ok?, O EhDRIBERERT b
YyvraTre—2—~{FANHD I ERPEL TS,

MECHTHEBE LTRIEEFRRF PV v 2%
A+ R I RN AN, FREFERYE TS
vz ik Patty BHARELT5Y, FiRIEE
Fhr F Y YA kEHETS Javel WAIRRTS L 2~
3 BEMERC e SRR S & W 5 Looket
FoRELH DY,

T DFRTIET LR TR 3\ THELE 4.0%,
2.0%, 1.0%, 0.5% TETik, RIEEFEREF LY v A
MEBEO T HTUREAIMHIE iz, Lichi - TRIE
WFEHGT P v A0IKELED T e ofc. BLE
DOFFR X b iEHE 4.0%, 2.0%, 1.0%, 0.5% BT
Bz A SRR LTWinWE R h 3, #nEz
Boh el W Th L BIKEDTREEL D &
NTED.

= ORI RFRBROFERS S 0.4% 8 2 RTFE
REBROGERESEEL, F2RTMAROBEY 0.4

%, 0.2%, 0.1%, 0.05%, 0.025% X Li-.

#H2RFHABR T, HHEBRCIBRIEESEEF F Y
v AT R SATEREE LAARI R AR L, IR
FREY Dl otc, FlFImE OEREEL AL
hie.

SRR T, M 0.4%, 0.2% PR
FEOIFRE SR B s FFRAMNA DRI, FIELEHRSE
MR TR E T RS ih o k.

¥ AR R b BRI X A
DT, BT EA ERDIeh o7,

Z O 2RFIRBROKIKESE, Bk, FEKE
AEARHEO. 1%, 0.05%, RUME0. 223, 0.12%RU%t
REECcEfiFhTH 5.

X iR

D gl o E B MRS
(1973) IKNIEE
\~2) H. Druckrey: Food Cosmet.
(1968)
/ 3) Hayatsu, efal.: Nature, 233, 5320,
4) F. A. Patty: Industrial Hygiene and Toxicology,
2nd Ed. (1962)
5) S. Looket: Clinical Toxicology, (1956)

BT =M, p. 394
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Oral Subchronic Toxicity Test for Tetramethylthiuram Disulfide
(THIRAM) in F344/DuCrj Rat

Yasushi KuraTta, Fumio Furukawa, Takeshi Kokuso,

Michihito Takanasmi, and Masahiro NAKADATE

Subchronic toxicity of Thiram was investigated with toxicologic methods including biochemical and histo-
logical studies. Ten male and 10 female rats were fed commercial diet containing 0.015%, 0.03% or
0.06%, respectively of Thiram for 13 weeks and 9 male and 9 female rats were fed commercial diet alone
as a control. Intake of feed and body weight gains did not reduce clearly between experimental groups
and a control. Female rats in highest dose group showed higher level of GOT, GPT, LDH and lower level
of Ch-E. Histologically slight cholangiolitis in the liver was observed in 5 female rats, but this could not find
in the other groups. Although male rats in highest dose group were observed increase of GOT activity, any
histological changes in the liver could not be found. This experiment indicated that maximum tolerated

dose of Thiram would be more than 0.06%, Thiram in commercial diet.

Carcinogenicity test of Thiram

at 0.059% and 0.19% dose level in rats is in progress in our laboratory.
(Received May 31, 1980)
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-5 A iYL tetramethylthiuram disulfide DERFRTH
B2, % OLER, TELE, FRUARHY, Thb
btk e & iz, Table 1 ipiLctn ¢h s, +
5 203 1937 4F Guy 2 X hIZdibksi R S h, Wiz
19424 Tisdale & Flenner 12 % b #dtkoH s 2 L as
AR, FRARRL, < B T A OIMTEIEHET &
LTabhTab, o ETE, ZEAE LTHiTFo
MmN, o, oL tlebhT
[N Z) l).

s bR T, vy, T v, 1Y
bBE, 7 m e R A Al EIWE, KITIREEA LR
%, BT X b fith S5} C dimethylamine #4503
HA%, WIHZRE LcipIlth 5.

YRR ER CIT, S, pphimurium TA-1001Z 3\ T
[pE, S. typhimurium TA-98 135\ v TIRf{k, Repair
test iZ31+ %5 Rec-assay -Citfii%, Chromoom? test
BT AFry A =2—X e ~2AZ—TIIAE, v b
TREHETH 5. ' o

b MR A OGS ADR, FT LD
0.5~1.5 g ¥ FGAMITI Iz o THEG- Lichs, 7RALD
L Ul s oo & Domingo HIXRE LTV 52,
Fro, B LOiiltEsid b, fhofagiz
RUTREEEMA D B, I35, A4, iEEE X
S THEARESh, 34U EFT AT b o
S U2ASBLE 181 AXclE) R HET b

T LIRS X5 &, U350, B, &%

A, GOEETHE, SV, PERTAZE, (OAISRSLTHE,
TFEGEET, 45 00 870 & kA ZeBEHUIER Y 5 - 72

Table 1.

2, ThBIEHE DS B 193 AlkF T 4 ST
LTWiehoktEd R TWw b, 57 2Tl
Axofliz k@ LTabh3 iRz, EloXsik
R, BB o EE DS - 72 &5 04
72 Cherpak 521 L Tuws 39, ¥7:, Kaskevich U8
Bezugly 1% 105 ADJHIFH AT L, TIRROMIES
1O, GURIMO SR 7 Al LTnaY. ko X
512, F 7 MTiME SR A2 A GO R
WA GEHREA R E R, KA T T A ORI,
FRHZELE DA TR T A2 M D, 12 RTFIR
B (EEMEE) 29EL, FORME G0 TR

75,

S TR U

Thipid, B v — A Y A=k &t /s & Fischer
F7 o MM HETHREFR 39T (63 AL, I
FARIET U, 10EA 1 £ L5 SHMIFE 9N
DY rP S ICR f AN By AR N el

EMENT, BT+~ A Y A= Blo—g3
(CRF-1) iz #5 4 %, 1JZHZIX 0.015%, . 20Hcix
0.03%, 3IHTIX0.06%DE A TRALEBMARE L
TE Ute, 4 FHIEMITE L T—ERGE (CRF
1) MR hx, BB TIFET, Thebblind
RGeS Lie., fIRRISEE AL, ZRtog)
ORI AT 2 PG Lis, SORRIEAGHAR 2 [

" HNCIRIRE e,

B0 ST REN 24° ITEIC fRAh R T,
=a vy = oCHEHA L, RENL UILIEE (127°,

"305) W AT - 2B (White wood) o2 flivs, 151

2 [mZE A T o1z,

Synonyms and trade names of Thiram

Bis [(dimethylamino) carbonothioyl] disalphide; bis (N, N-dimethylthiocarbamoyl) disulphide;
1, I-dithiobis (N, N-dimethylthioformamide); a, a’-dithiobis (dimethylthio) formamide; a, a’-
dithiobis (dimthylthio) formamide; N,N’(dithiodicarbonothioyl) bis (N-methylmethanamine);

methyl thiram; mecthyl thiuramdisulphide; tetramethyldiurane: tetramethylencthiuram disul-

‘phide; tetramethylthiocarbamoyldisulphide;

tetramethyl

thiurane disulphide; TMTD;

TMTDS; Acceletator Thiuram; Aceto TMTD; Arasan; Cyuram; Ekagom TB; Fernasan;
Fernide; Hermal; Heryl; Kregasan; Mercuram; Methyl Tuads; Nobecutan; Nomersan;
Panoram 75; Polyram Ultra; Pomarsol; Pomasol; Puralin; Rezifilm; Royal TMTD; Sadoplon;
Spotrete; Tersan; Tetrasipton; Thillate; Thiosan; Thiotox; Thirasan; Thiulin; Thiurad;
Thiuramyl; Thuiram; Tiuramyl; Tridipam; Tripomal; Tuads; Tuex; Tulisan; Vulcafor

TMTD; Vulkacit MTIS
S

S

(CH;;)z‘.\}‘c_svs_—c"N(CH;.,)2

Structure of Thiram
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(ETRIZIEA 1 E, 4R 10 EX T -7,
FAEYHRE

FIERINT 138 ¢, SRR TANCIECTH 5\ ILH
LAFTH LB L, TXTHBRe BT L.
SRR T ¥ CAETE LB ORI, 18F oM AR
=~ FARERO L EZREL, £RBOE(LEEEEL,
04, TEE(E, Mol mEXCRR, Mh 0T, B B, 1R, RO
FLH AV oW T TERME LT, §, 15,
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B-v F|RMA (B-L), B8RA (TP), A/G Lk, REEH
(BUN), 7 v 79+ (CR), B (UA), +FYwa
(Na), 7 m~n (Q) Z2TPC>WTERL, 517
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BB ER, METELFEIRET — 21250,
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HELE

F 5 AFEZ L BT HERIZ DT Fig. 11z
Bl Thsd, 75 LB 5HEAREETIE, HL
WEEDMEIRS B IT, WILERE (0.06%) T, M

HEE LT OBMOIHIAR AL NS RETH »
fo. —7, HED 0.015% FETik, (BTG
Tl biRw b,

RBREEE

HOF vy MiTklT AR LA Table 3 iWiRL,
R BT ik i & Table 5 2R/ L7, D
I3 Mkt Table 4 42, {fAIicxd 3 2 MESHEALX
Table 6 {Z/R L7z, HEDT » FTIX, 0.06%FEOMER
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0 5 10 13
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Fig. 1. Body weights of rats fed thiram

Table 2. Total intake and Average daily intake of feed or Thiram on rat

Feed Thiram
G Sex Total Intake Average Total Intak Average
roup ? Daily Intake al Intaxe Daily Intake
(g) (g/rat/day) (g) (mg/rat/day)
Male 12499 15.27 — e
Control
Female 9975 12.18 e _—
0.015% Male 12875 14. 14 1.931 2.12
e Female 8780 9.65 1.317 1. 44
. Male 12024 13.21 3.607 3.93
0.03%
Female 9199 10.11 2.759 3.03
0,062 Male 12160 13.36 7.296 8.01
Rl Female 6904 7.65 4.178 4.59
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Table 3. Average Organ Weights for Male Rats
Group
Organ Side
Control 0.015% 0.03% 0.06%
Body weight 333.9%16.0 352.5+25.4 331,7£26.0 323.6+19.4
Salivaly gland 0.473%0,079 0.474£0.081 0.533%0. 361 0.397£0, 042*
Thymus 0.197£0.025 0.195:0. 056 0.204+0. 063 0.194£0,049
Heart 0.83240. 055 0.8920. 107 0.381 £0. 066 0.799+0. 151
Liver 9.616+0. 501 10.656::1. 196* 10.659 1, 238* 10.314%1.022
Spleen 0.5920. 043 0.603+0. 074 0.581 +0. 072 0.640+0.042
Brain 1.906£0. 070 1.875+0. 212 1.864 0. 061 1.890+0. 050
Pituitary 0.006 0. 002 0.009£0. 002 0.008 0. 002 0.008+0. 001
Lung Right 0.763%0.276 0.771£0.076 0.812+0.132 0.777+0.125
Left 0.431+0.093 0.417+0. 066 0.466+0. 134 0.411£0.079
Kidney Right 0.9180. 066 0.992:0. 101 0.954+0.072 0.481£0. 055
Left 0.958£0, 084 0.989:0, 105 1.000£0. 201 0.844%0.076
Adrenal Right 0.018%0. 007 0.01740.003 0.016£0. 002 0.017£0. 006
Left 0.0200. 005 0.0170. 002 0.018%0. 002 0.019+0.005
Testis Right 1.318+0. 059 0.342+0. 135 1.318=0. 065 1.337£0. 041
Left 1.397+0. 088 0.403%0. 142 1.383%0. 057 1.376+0. 060
(Mean +5SD)
* Significant at 5% level.
Table 4. Average Organ Weights for Female Rats
Group
Organ Side
Control 0.015% 0.03% 0.06%
Body weight 190.5+9.5 196.1+6.1 191,9£7.7 176.9%7.7
Sarivary grand 0.399+0.025 0.329+0.023 0.300%0. 026 0.314%0. 029
Thymus 0.17240.023 0.160£0.023 €.170£0.018 0.162£0.038
Heart 0.561 0. 033 0.5580. 040 0.521%0. 039 ~0.531£0.026
Liver 5.504+0. 437 6. 2660, 616 5.817+0. 355 5.451%0. 212
Spleen 0.396:£0.021 0.394:0. 029 0.388+0.030 0.451 0. 060
Brain 1.799£0. 049 1.776£0, 049 1.732%0. 047 1.714%0. 060
Pituitary 0.009£0. 001 0. 009 0. 002 0.009£0. 001 0.0090. 001
Lung Right 0.535%0. 060 0.589+0. 142 0.473 0. 029* 0.488%0. 045
Left 0.308 0. 055 0.317£0.078 0.246%0. 012* 0.253+0. 034
Kidney Right 0.554+0.024 0. 606 0. 064* 0.547+0.033 0.485+0.061*
Left 0.570+0. 022 0.603+0.041* 0.564+0.016 0.507£0. 049*
Adrenal Right 0. 021 0. 002 0.020=+0. 003 0.016%0.002 0.018+0.002
Left 0. 0240, 004 0.022+0.002 0.021%0. 002 0.021 0. 004
Ovary Right 0.0370.011 0. 034 0. 007 0.030%0.010 0.090£0. 165
Left 0.0350. 007 0.036+0. 007 0.034+0.012 0.089+0. 165
(Mcan+SD)

* Signifilcant at 574 level.
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Table 5. Organ weight as a Percent of Body weight in Male Rats
Organ Side
Control 0.015% 0.03% 0.06%
Salivary gland 0.141£0.025 0.13420.020 0.164%0.126 0.123%0.015
Thymus 0.058%0. 006 0.054+0.013 0.061+0.018 0.0600, 015
Heart 0.246+0.017 0.252+0.017 0. 248+0.013 0.247+0.046
Liver 2.881+0.081 3.015+0. 140 3.243+0. 296 3.181+0. 157
Spleen 0.177+0.012 0.170£0.011 0.175%0.019 0.198£0. 008
Brain 0.57240. 042 0.533+0.058 0.564£0.035 0.585+0. 023
Pituitary 0. 002£0. 000 0.002:£0. 000 0. 002 0. 000 0.002 0. 000
Lung Right 0.226+0.082 0.218+0.013 0.247+0. 056 0.240+0.037
Left 0.130+0. 032 0.118+0.013 0.142+0.048 0.127+0.024
Kidney Right 0.276+0.018 0.280£0.011 0.288+£0.012 0.2600. 011
Left 0.288+0. 022 0.280+0.015 0.3000. 042 0.2600.013
Adrenal Right 0. 0050, 002 0. 0050, 000 0. 005+0. 000 0.0052:0. 002
Left 0.006+0. 001 0.005+0. 000 0. 005+0. 000 0.006=0. 001
Testis Right 0.396 0. 025 0.381£0.028 0.398+0. 025 0.4140. 021
Left 0.420+0. 029 0.398+0. 029 0.418+0. 022 0.421%0.018
(Mean +SD)
Table 6. Organ weight as a Percent of Body weight in Female Rats
Organ Side
Control 0.015% 0.03% 0.06%
Salivary gland 0.179%0.016 0.166+0.011 0.156+0.016 0.178:0.020
Thymus 0.0900. 010 0.0800. 010 0.088::0. 009 0.091 0. 022
Heart 0.294+0.016 0.248+0.014 0.272%0. 025 0.3000. 016
Liver 2.8890. 169 3.194+0. 238 3.032+0. 161 3.086%0. 192
Spleen 0.208+0. 013 0. 2000, 009 0.2020.018 0.2550, 040
Brain 0.935+0, 033 0.907+0. 042 0.903+0. 040 0.985+0, 054
Pituitary 0.004+0. 000 0.004 0. 001 0. 004 0. 000 0. 005 0. 000
Lung Right 0.282+0. 037 0.3000. 070 0.24740.018 0.2760. 030
Left 0.16220. 030 0. 160%0. 039 0.128+0. 009 0. 143 £0. 020
Kidney Right 0.292+0. 022 0.308:£0. 025 0°285%0.018 0.274+0. 028
Left 0.300=0. 020 0.307+0. 019 0.294+0.012 0. 287 0. 027
Adrenal Right 0.0110. 001 0.0100. 001 0.008£0. 001 0.010+0. 001
Left 0.012%0. 002 0.011£0. 001 0.011£0. 001 0.0120. 002
Ovary Right 0.019+0. 006 0.0170. 003 0.016£0. 005 0. 050£0. 092
Left 0.0180, 004 0.018+0. 003 0.017+0. 006 0.050£0, 092

(Mean+SD)
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Table 7. Statistical Summary of Biochemical Data for Male Rats
Group
Control 0.015% 0.03% 0.06%
GOT (KU) 69.444+11,822 81.777£49.703 78.900£21.931 99. 555+ 32. 859*
GPT  (KU) 38,666+ 7.017 42, 66627, 622 37.500£11.017 44.111£10.810
LDH (WD) 246.222+106.370  152.125+45,284 280.200+135.451  241.111:£78.625
ALP  (KAU) 16.955+ 2.864 17.955% 4.958 22,020+ 3.422 19.233+ 2.359
TTT (SHU) 0.122+ 0.097 0.122+ 0.083 0.100% 0.094 0.066% 0.086
TB (mg/dl) 0.111% 0.092 0.066% 0.050 0.080+ 0.078 0.033% 0.050*
T-Ch  (mg/d)) 57.000% 4.734 59.000% 6.244 56.900% 6.607 53.888+ 4.456
Ch-E  (mg/d) 0.752% 0.076 0.827% 0.043 0.836% 0.098 0.660+ 0.068
TG (mg/dl) 48.777£12.049 63.666=19.557 51.700%12.605 43.111% 6.050
f-L (mg/d!l) 23.666+£12.519 28.111+13.373 20,600+ 8.044 14.555% 4.666
TP (g/dl) 6.277+ 0.323 6.355+ 0.436 6.590% 0.453 6.066+ 0.463
AlG 1.744% 0.133 2.044+ 0.113 2.070+ 0.082 1.988+% 0.145
BUN  (mg/d]) 17,444+ 1,424 17.666% 2,499 18.900% 1.523 20.666% 1.802
CR (mg/dl) 0.400+ 0.158 0.355% 0.142 0.440% 0.142 0.455+ 0.174
UA (mg/d!) 0.933+ 0.460 1.037+ 0.713 1.170% 0.673 1.022+ 0.373
Na (mEg/L) 138,555+ 3.244 139,250+ 2,434 140,000+ 2,267 136.555+ 3.166
K (mEq/L) 2.511% 0.190 2.837% 0.908 2.437+ 0.238 2.366% 0.150
Cl (mEq/L) 104. 111+ 1,964 103.375% 2.326 105.875% 1.642 105,555+ 2.006
(Mean +SD)

* Significant at 524 level.

Table 8. Statistical Summary of Biochemical Data for Female Rats

Group
Control 0.015% 0.03% 0.06%

GOT (KU) 68.777£16.581 73.500+12.474 90. 000+ 18. 607 172.300£35, 531*
GPT (KU) 40.888+11. 559 40.800% 8.625 51.000%12.719 81. 13015, 095*
LDH (WU) 211.500+81.170 258.888£79. 266 310.400+104.308  421.333%103. 940*
ALP  (KAU) 17.833+ 1.913 15.810% 1.572 18.490% 4.655 19.230+ 1.594
TTT  (SHU) 0.250% 0.151 0.240% 0,107 0.250% 0.097 0.290+ 0.099
TB (mg/d!) 0.075% 0.070 0.050% 0.070 0.090% 0.073 0.130% 0.150
T-Ch  (mg/d]) 42.777% 3.562 43,211+ 4.148 39.400% 5. 891 45.100% 5.915
Ch-E  (mg/d)) 0.096+ 0.017 0.085% 0.026 0.037+ 0.023* 0.067+ 0.033*
TG (mg/d) 87. 50025, 139 75.500£21, 925 62.400%21. 629 63.100£19.278
B-L (mg/d!) 29. 25021, 939 24.100+11,019 20.100% 8.774 29. 900+ 24. 204
P (g/dl) 6.133% 0.421 5.870% 0.249 5.850+ 0.422 5.790+ 0.223
AJG 1.644% 0.133 1.900% 0.141 1.780% 0.325 1.820+ 0.225
BUN  (mg/d)) 17.250% 1,488 16.400+ 0.843 18.100+ 3.034 20.600% 1.712
CR (mg/dl) 0.487+ 0.099 0.500% 0.188 0.550+ 0.184 0.660% 0. 164
UA (mg/d]) 0.450% 0.192 0.660% 0.571 0.700* 0.823 1.080% 0.689*
Na (mEq/L) 137.250% 3.150 137.900£ 1.852 136.900% 3.381 136.100% 3.984
K (mEq/L) 2.850% 0,185 2,800+ 0.305 2.880+ 0.388 2.860% 0.323
Cl {(mEq/L) 102.000% 2. 507 102,000+ 1,247 103,200+ 1.316 102.600% 1,264
(Mean+SD)

* Significant at 574 level.
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Pyrogen Test & Limulus Test DOAERE I
7JD1HHH_.P[3 N2

Studies on the Relationship between Pyrogen Test and Limulus Test

Seizaburo Kanon and Hironoshin KAawasakt

We investigated on the relationship between Limulus test and pyrogen test and the following results were

obtained.

1) The cell suspensions derived from various species of bacterial cultures were compared with their

activities on both Limulus test and pyrogen test.

Among them, gram-negative bacterial cells showed

highly responsible to both tests and the activities were enhanced by sonication of cell suspensions.
2) LPS derived from E. coli showed the most potent activity to Limulus test among the other cellular

components; RNA, DNA and protein fractions.

3) By the progress of purification of LPS, the activity on Limulus test was increased and it was also
increased according to the increase of molecular weight of LPS.
4) Glucose or Ringer’s solution containing the definite dose of LPS showed the same activity as LPS

alone in pyrogen test.

However, the activity on Limulus test decreased in the solutions, so that it was

_suggested that the test might be interfered by some kind of inhibitors.
From the above data, it should be concluded that there was no exact correlation between Limulus test

and pyrogen test except LPS.

(Received May 31, 1980)
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Table 1. Activity of some bacterial cells to Limulus test
Number of Cells per m!
Species of bacteria Treatment
10° 108 10" 10° 105 10¢ 10°® 10°
E. ¢oli UKT-B Intact 3+ 3+ 3+ 3+ 2+ 1+ 1+ -
Sonicated 3+ 3+ 3+ 3+ 2+ 2+ 1+ —
Strep. progenes T-12 Intact 24+ 1+ + + — — —_ —
Sonicated 24+ 14+ 1+ + — — — —
Staph. aureus 209 P Intact 2+ 14 + + —_ —_ — —
Sonicated 24+ 1+ 1+ + — — — _

After cultivation for 24 hr at 37°, the cclls were resuspended in saline and adjusted the cell number as

indicated.
Sonication was done by 20kc. for 20 min.

Table 2. Comparison of the activity in some bacterial toxins to the both Limulus test and pyrogen test

Materials

Pyrogen test

Limulus test

M. P.D.# M. G. D *2
E. ¢oli UKT-B
LPS (A) 10-2pglkg 10-3pg/m!
v (B) 102 » 10-3 »
Strep. pyogenes T-12
LPS 10.0pg/kg 1. 0pg/mi
Me-protein 10,0 » 10-1
Mucopeptide 10.0 » 10.0 »
Staph. aureus 209p LPS 100.0 1.0 »
Staph. B, enterotoxin 10.0> » 10.0 »
C. welchii enterotoxin 10.0> » 10.0 «»
Aflatoxin N.D.»3 102«
Ricin 10-1 » 102 »
DBaker’s yeast LPS (Boivin type) 10,0 # 1.0 »

*1 M. P. D.:Minimum pyrogenic dose
*2 M. G. D.:Minimum gel formation dose
*3 N. D.: Not done

Table 3.  Comparison of the activity of some cellular components of E. coli
to the both Limulus test and pyrogen test

Pyrogen test

Limulus test

Fractions M. P. D.*2 M.G.D.*
LPS purified* 10-2pg/kg 10-5pg/ml
LPS crude 5x10-2 » 103 »
RNA crude 1.0 » 10-1 »
DNA crude 1.0 » 1.0
Protcin crude 1.0 » 1.0 »

*1 Purified LPS was prepared from crude LPS by centrifugation at 105000 g x 60 min.

** M. P, D.: Minimum pyrogenic dose

*¥+ M. G. D.: Minimum gel formation dose
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Table 4. Comparison of the activity in the various molecular weights of LPS
to the both Limulus test and pyrogen test

Molecular weight

Pyrogen test

Limulus test

M.P.D.* M.G.D.**
Parent LPS 10-2ugfkg 10-5¢3/ml
MW.>3x105 5x10-3 10-8  »
3x105>M.W.>108 2x 102 » 10-5 »
105>MW. >5x%x 104 1.0 » 10-1 »
5x 104 <M.W. 102 » 102 »
30000 rpm.--.-- 60 min. 10-3  » 10-1

Mblecular weight of LPS was divided by membrane filter (Diaflo membrane),

* M. P. D.: Minimum pyrogenic dose
** M. G. D.: Minimum gel formation dose

Table 5. Effect of heating of the varing kinds of glucose and Ringer’s solution
added with LPS on both Limulus test and pyrogen test

Final conc. of LPS

Pyrogen test Limulus test

Solutions* (pg/ml) Treatment (F1-4) M.G.D. (pig/ml)
0.1 — 38.0+3.4 107+
. ’ heat 33.0x3.4 1073
592 glucose solution ~
. heat 0 0
0.1 n 37.0+3.2 10':
. t + -
202 glucose solution ea 25.8£3.2 10
0.01 26.8+2.1 107¢
. heat 0 0
0.1 30.5+6.6 1073
. . heat 0 107!
509 glucose solution i
0.0l 18.2+3.2 1072
. heat 0 0
0.1 37.0+3.4 1074
. . . heat 32.4+4. 4 5x107?
Ringer’s solution _
0.0l 24.3+3.0 1074
‘ heat 18.8+5.2 1072
0.1 h— 36.0+6.8 10';
- t + -
0.859% NaCl solution @ 17.6%5.6 107
: heat 0 0

* All solutions were confirmed to be pyrogen and aseptic free before experiments.
the solutions, they were heated at 126° for 30 min.
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Effect of Bacterial Pyrogen on Plasma Concentrations of

Sulfonamides in Rabbit

Minoru Yosuipa, Takafumi ITamr and Seizaburo Kanou

In this report, we investigated the effect of bacterial pyrogen (lipopolysaccharide, LPS) on the blood
concentrations of sulfamethizole (SM) and sulfadimethoxine (SD) after oral administration in rabbits.

We obtained the following results:

1) Rectal temperature was not influenced by administration of SM and SD (500 mg/kg, p.o.) in normal

or LPS-induced febrile rabbits.

2) Plasma concentrations of total and non-conjugated SM and SD after oral administration (250 and

500 mg/kg) were increased by pre-injection of LPS (0.2 ug/kg.

drugs were not significantly changed.

, 1.v.), but the concentrations of conjugated

(Received May 31, 1980)
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x%®m¢m§®ﬁﬁ%%6ﬁr?6 bE &AL
BMams—on7
ROUNOFHERL MO S DERZZR S h, 4T
Ly F0HHIES TH D Ll inu. .
HiFHE O LA OMBF OMEMIBF oW T OB
FIT BT, FeiiyH (bacterial pyrogen: LPS) % 3%
S UCRME I RIRIC AR S 2 B & T s
Zbhd kL iz, TomFPRENFLL RT3
RELIP. Z ok 5Bl 80t i iy E o
YRR LB 5 Dy, 3B\ LS IO R N T

LRAFIRGOBEDLRD LR IT G0, ik

—ER I B R O RRFILSLOIRIT oW T
T35 THD.

BYSEI X — ST R A M E T555, KRONTIETY
WExH- 2 FEHZ LY T, HEEWEN ED X
5 i flrBREDHER 2 1o E B A ks B SO Tk
Dz T,

ARNT B THEE S ITRMIDIUC X - THMAE R
TRTZF 7 7 FlR iU, FoMhisEsmFEL

HETEYTH, %'%sz ML XS ERABIDLTH
5.

FIAR R RO Ik
1. Bacterial pyrogen (LPS) O Ij%l

A=R2THDLHEXOLRTVWDN,

‘nilamide=S8D :

E. coli UKT-B 40 i #iTH {5 & b Westphal
Lideritz {Z 15 90% #47 = / — AT IE SV e
INFABY oIz EVIRELIL 7z,

2. ¥

Sulfamethizole [N-(5-methyl-1, 3, 4-thiadiazole-

" 2yl)sulfanilamide=SM : =—+ 4 (3}) $1) K * Sulfa-

dimethoxine {N-(2, 6-dimethoxy-4-pyrimidinyl) sulfa-
H—REEGR ) A L, WHL
b EAERFZHE LA DTHY, TR LERL,
100~200 mesh DI F %2 S LA Lz

3. R=E

2.5~3.0kg o HEPEFRE 2 160 R05E T X & TR
AR

4. EHOEE

LPS i XTI K TR L, 0.2 pg/kg 2 EHE
L7z, SM 208 SD (30.25% 7 A ¥ VEF P Y o AT
TREX e 44 250mg L T¥ 500 mg/10 ml o % FEiz
L, LPS &5 2hr Bz A =2~V 2 F W TI0
mi/kg AL,

5. HLT77RIOOBRBREDIE

FILIFAMR X b Mt%,  FibiZ g Sml M7z h~
40 VIS (1000 unit/ml) % 50 b PRk, YROSPHE
L, MfE% {G7e. = o Mz o\ T Bratton 0t
Marshall® ozt UC SM & SD 0 ERUiE
MR ZERL, T, AakBEImEEoEL vl
.
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6. RREER=E
S 25°+ 10 IS THRBEI M 2 — ¢ A 2 —3R kil
OTpieatder (BJETAR Mvcigili.

1) LPS iz & I I O EF 50O R 4
T3 SM LU SD oB4hz-onT

LPS 12 X b 7556 & i U A TR TR L,
SM B SD 0 J iR BT T 5 B R TS hiz
2720, LPS (0.2 pg/kg iv.) £44- 2hr iz SM
T SD 500 mg/kg #AEO LY L.

ORI Fig. LIz, Thb oA
bRl ote, ¥, SMEVSD & L RAOE
izt LC L B IR RS b i » fo (Fig. 1),

2) SM gFO 5T X AIER RUTEBR R DR
Ifu#ftrp SM dizo\T

. SM

LPS i, SD
aTe ]
20¢7

e

a) MR R SM fzonT

1B 3D E# S5 SM 250 0 500 mg/kg #
RS U, ARt 2 e Ui, ¥7,
T LPS (0.2 pg/kg) #{iMEL, 2hr HOFEHE
B GATFRAEH) 1= SM 250 RU° 500 mg/kg it
BEGL, LAERERNEI Mt > SM DRIk JIlE L
fo. EN4IR SM 250 mg/kg * RO T3 &,
£245- 3 hr iz 2 ol i EE S 70 pg/ml D 5LEE
Zhe D LARIRAD 3 5 Ui & /s L (Fig. 2A), ¥4, 500
mg/kg DFEA LY TIR R, b IR LA
L, Shr iz TR FEL G o 110 pg/ml &
5 b LU A+ 5 ) 2 7k L f (Fig. 2B).

—75, FEMZHIT 250 mg/kg 2 EAEL-T5E,
DRI EE 2 e - 6 hr 22 15\ 82 pg/ml &
Y, TDE—- I BNIEHFROLEL D7 PL, SM
ORI E L T 5 A5 ~vE R LI

o—e LI'S only
e—> SM; after 2 hrs of LS inj.
o---% 8Dy, after 2 hrs of LP'S inj.
»—=X GAL; only
%=~-X SD; only

Time In hours

Fig. 1.

Effect of Sulfamethizole (SM) and Sulfadimethoxine (SD) on the

rectal temperature of normal or febrile rabbits induced by LPS
SM or SD (500 mg/kg) was given p.o. 2 hr after LPS (0.2ug/kg) i.v.

Total SM (Sulfamethizole)
250 mg/kg p.o.

Total SM (Sulfamethizole)
500 mg/kg p.o.

:E: A) B)

£ 150} , 150}

% e—e Normal rabbit

= o--» Febrile rabbit

a2 100F L 100}

E Lok

.2 qb—-\" R

E 7T “ (¢

=R 1) \T\T\[\ 50 .

3] gy ? ] «—— Normal rabbit

g “ / « - Febrile rabbit

o / I

ool ot 1 0 TS DU DU AN B U N |
2 4 6 2 4 6 3

Time in hours
Fig. 2.

Time in hours

Time course of plasma concentration of total Sulfamethizole (SM)

after oral administration in normal and febrile rabbits
Each curve with vertical bars represents the mean + $.D. of three rabbits.
SM (250 or 500 mg/kg) was given p.c. 2 hr after LPS (0.2pz/kg) i.v.
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Free SM (Sulfamethizole)
250 mg/kg p.o.

Free SM (Sulfamethizole)
500 mg/kg p.o.

Time in hours

Z A) B)

% 150f ) 150} s——a Normal rabbit

> a—-a Normal rabbit +---a Febrile rabbit

= 4---w Febrile rahbit

g L

= 100 l Tl

= ~ 100}~ L e e

E L ‘ ’/I\L‘*'A\ .

z 1 _,L—-l' Nt ¥ /f/ T—-'.\m

- - A r

£ 50F l/ a—t— 501 » A 4

] l,—’+/‘ ’*“—’ L/f

3 ,L' —~ \+ ;

2 |/ /

=< .

Yo AN S S S T T 0 TR SO TUNNN SN N A N |
2 1 6 3 2 4 G

Time in hours

Fig. 3. Time course of plasma concentration of free Sulfamethizole (SM)
after oral administration in normal and febrile rabbits

Each curve with vertical bars represents the mean + S.D. of three rabbits.

SM (230 or 500 mg/kg) was given p.o. 2 hr after LPS (0.2pg/kg) iv.

(Fig.24), %7:, 500mg/kg #EAEHT5 &, &5
3hr $iz T OMIERIREES T 140 pg/mi 3L
(Fig. 2B), T ofh, Wikidd Lic. Tizfbtk, 8hr
TEWBRROLTHCEWEE TIZId L.

b) MifErhoyERER SM iz ouWnT

o dzsr X v RIFANC RS Ml sample 1D
SERET SM B A JliE Lic., Fig. 3immadhs X 51T,
SR SM iz B W TR SM o g & & Wik 02
£2—vkir Lic., EWERIT 250 mg/kg 2O
% LS 4hr BUTSE 48 pg/ml i5E L (Fig. 3A),
¥fe, 500 mg/kg O 5TiLErs 5Shr B CRGHE
93 pg/ml =3 L (Fig. 3B), W& LI, WikEd
ThHEmE R L.

—7, SeFEmic SM 250 mg/kg RO 515 E
5 6hr Hrmifchiifat 97 pg/ml i L, EF
RADBETIL LTH35% DIRAIR S i (Tig. 3A),
¥, 500 mg/kg FEOHEIZRTLEES 4hr Hiz
Mg psss 110 pg/mi 8 L (Fig. 3B), IERMHC
WL TH30%DRIRYRL, UEmRE & LR oNA
LT,

3) SD B #H5IT X B EH RO RMEROEMD
4k SD fEiz o T

a) i oid SD fFizounT

1 RE3TEDE KTz SD 250mg J% 0% 500mg/kg
YA L, BRI RE L. ¥,
JeroRTiz SD 250 JiU¢ 500 mg/kg #E AL,
DASFRRF I MR e 2 JUE L. Fig 4 1ZmEh
5 X OTIENREDOY, SD 250mg/kg 34Tl ik
L.thimifirh SD IRk KL, 4~5he Hiz

FE 138 pg/ml OFTEENTE L (Fig. 4A), LAk
By Ui, ¥ih, 500mg/kg H5-Tixiks 3hr 4T
iR 160 pg/ml iz;E L (Fig. 4B), LItRTK
WL,

—75, JRBvR SD % 250 mg/kg $2NHET5
&, MEPBERERNFREOBE AN 2 —vE
RL, FORSMEL 47pg/mlzm L, EHEFELEO
BT L TePHALIBE 2 » o (Fig. 44),
L2L, 500 mg/kg fRR 545 & 5 il fuiftp
EERESIML, 4hr $hC FOPRERL 198 pg/ml 1TE
L (Fig.4B), ¥0r— 7R EHRROBELIL LR
SEh, iR L, #5 8hr iz kswT s
BEFRREORIFRECT MR R LT

b) MifErho R SD iz DT

LEROIER X b BN TGS hlciifE Sample tho
TR SD B2 JE Lic. IEWRT SD 250 mg/kg
REEORST5 R HmE R RIETERE E D
itinL, 5hr thc fiEditEnY 110 pg/ml gL,
Wk Lie (Fig. 5A), Fio, 500 mg/kg §ERErG
TG, kit SD BRESIRML, 3hr iz
TR IREE 185 pg/ml WL, LAHIRA L7 (Fig. 5B).

—J5, SRERZRRC SD 250 mg/kg * 4515 &,
MER BRI B S E E O R e & LiimL, Shr
BATTGS IR 125 pg/ml iz5E L, B Lic (Fig.
5A). Ffo, 500mg/kg A EOELT 5 L, MR
PRIz & e - TN L, 4hr BITEeeis
JE 165pg/mliiziz L, BAEMATH 52, &5 # 8hr
BT B\ T B MRS I 115 pg/ml E TGRER
Hedp L7 (Fig. 5B),
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Total SD. (Sulfadimethoxine)
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SD concentration in plasma (ug/m/)
N
AN
N
\
57 N
— 7

Total SD (Sulfadimethoxine)
500 mg/kg p.o.

200

150

100

50 «——e Normal rabbit 50 o—a Normal rabbit
*---= Febrile rabbit J e---- Febrile rabbit
01 : I ! L1 ! ! 1 1 1 ! ] | S — |
2 4 6 2 4 6 3

Time in hours

Time in hours

Fig. 4. Time course of plasma concentration of total Sulfadimethoxine (SD)
after oral administration in normal ard febrile rabbits

Each curve with vertical bars represents the mean + S.D. of three rabbits.

SD (250 or 500 mg/kg) was given p.o. 2 hr after LPS (0.2 ug/kg) i.v.

Free SD (Sulfadimethoxine)

250 mg/kg p.o.

A)

150

!

you

AT,

Rl o a—-a Normal rabbit

4---a Febrile rabbit

SD concentration in plasma (ug/m/)

i
L/

{41¢J|||J_J

Free SD (Sulfadimethoxine)
500 mg/kg p.o.
200

a—a Normal rabbit
4---aFebrile rabbit

50;7
/

1 _J

[3}
Tunc in hours

Fig. 5.

T 0 v
0 2 4 6 8
‘Time in hours

Time course of plasma concentration of free Sulfadimethoxine (SD)

after oral administration in normal and febrile rabbits
Each curve with vertical bars represents the mean + S.D. of three rabbits.
SD (250 or 500 mg/kg) was given p.o. 2 hr after LPS (0.2ug/kg) i.v.

4) R ROFEMF Tz 5 SM T SD
Ji. 4 hr {50 iR SM KT8 SD fHz o T

Lo LRz 354 ~T LP3 #1345 2hr #4z SM 2
T SD Zftn L, FhThomiichEyr nralk
FEZIE T 7534 4 4 hr $2o0 it ERERE 2 iR ol
L7ckiUNE Fig 6 1nmdnk b5, ERFTT SM
250 mg/kg fRO 84T 5 L #EbiE SM g 66 pg/ml
L, JEEMGETIL 76 pg/ml %R L, T OfHILSR
SRMFLZ TR LL. ¥, 500mg/ke 0

P B TIER ST M pg/ml 230, FEEGE
T 182 pg/ml BRLIEREGTRIC S\ CBEICH
KLt (Fig.6).

—77, SDIZH\WT i, 250 mg/kg F2 A G35\ T
ERFLO M o SD 3 139 pg/ml %31,
FRRAT BT 140 pg/ml LiziFF U{EARL
7. Lo, 500 mg/kg F Ry 5im BWCIEERLO
M 4Ehid SD fhik 145 pg/ml %,T L, SREVRTT
% 196 gg/mi %L, FHETHIA L (Fig.6).
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3 SM or SD concentration in plasma (ug/m/)

LP 1

Dose T
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Fig. 6. Plasma concentration of total and con-

jugated Sulfamethizole (SM) and Sul-
fadimethoxine (SD) after 4 hr of oral
administration in normal and febrile
rabbits

SM or SD (250 or 500 mg/kg) was given p.o. 2

hr after LPS (0.2ug/kg) i.v.

5) ERFRRUSEMEEC KT 5 SM U SD £
& 4hr o MEEHAHE SM T SD iz ounT

LRROBRUMEEE SM & SD IxifiZin b, mift
FROYLEE DR MAEHEEIORIIMC L5 L0 5 & 5 2
PO T B DA RRR I L. £ o
Fig 6 I Tn <, SM 250 mg/kg O B\

mAETMQ#ymWfﬁb,éﬁ%ﬁﬂﬁbf
1316 pg/ml CEOHICHTERELED LR IL o
t.wmmﬂgﬁuﬁgfumﬁiﬁu%ufmzl
pg/mil, FEIRHTIL 20 pg/ml LiZ& A EFR TR
i,

—J7, SD 250 mg/kg 2 OFFIZ W CEHRRAET
1% 34pg/ml THY, FEMELTIL 14pg/ml TH -
P EFIT T OWRMADIE S D EMAE { FEDEL
ot Ffo, 500mg/kg ORI VTR
RRTIL250g/ml THY, FMZKRTIL 31 pg/ml T
HY, BERELRDLRIE o7,

T

L
aR

FZHEOREIWINZ X o TR BRIy L7

FERIEAT O SD o JEHGRIIT ST B AR MR HEEE
REWNFRROGHENTWTh B EERL.

¥io, Wt GRS OFBBRETOWTHRERT
B ote. REBEDCIENINT RGBSR D
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HERUE OIFEET 5  TOMIMMIIEREN &
IHERETH Y, BIEEOFE L Bin/on & Bb
h5.
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Assay of Enzyme Preparations (I) Lysozyme Preparations

Tsuyoshi TaniMoto, Hideo Fukupa and Jiro Kawamura

This paper describes the stability of lysozyme in solution and AMicrococcus lysodeikticus in suspension as
lysozyme substrate, and the lysozyme potencies in the commercial lysozyme preparations. The stability
of lysozyme in 66.7 mM sodium phosphate buffer (pH 6.2) (P-bufier) was markedly affected by its own con-
centration. The lysozyme activity was almost unchanged in concentration of 540 pg/m! at 0° for 4 hr,
whereas the activity was decreased to about 80 and 609, for 2 and 4 hr, respectively, in concentration of
0.43 pg/ml. The suspension of M. Iysodeikticus dried cells (50 mg in 120 m! of P-buffer) retained the original
ability as substrate for 5 hr at 0° or 2 hr at 35°. However, with stirring for 2 hr at 0°, the suspension was
slightly decreased in the ability as substrate. The lysozyme potencies of commercial lysozyme tablets (pre-
parations A, B, C and D) were measured. The potencies of A, B, C and D which were extracted with
P-buffer were 14,4, 51.8, 100.9 and 97.9% of labeled potency, respectively. On the other hand, the po-
tencies of A, B and C were 109.0, 96.8 and 104.39,, respectively, when these preparations were extracted
with P-buffer additionally containing 0.4 MNaCl. The lysozyme protein recoveries from A, B and C were
10.9, 47.7 and 100.5%,, respectively, when they were extracted with P-buffer, whereas 102.8, 94.5 and 110.8
%, respectively, with P-buffer containing 0.4 M NaCl. These results suggest that, in the preparations
which have shown lower potency as extracted with P-buffer, lysozyme as active ingredient may be adsorbed
to the insuluble excipients or may be decreased in solubility by the presence of excipients and other addi-
tives, and sodium chloride added in the extraction buffer may produce a salting-in effect or prevent an

interaction between lysozyme molecule and insoluble excipients.

meaning in aspect of bioavailability.

This fact seems to have an important

(Received May 31, 1980)
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by v — A0, BIfET ORI C© i Bk
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1) b ABMIAZEE (PH6.2) @ v vEETURSES b
Yo (278D 10.40 gk ne € 1000ml L L
foi 815 mliz, Mk Y YIE—AKHH b Y v 4 9. 464g
Tk e € 1000ml & Lo 185 ml it 5. &
el TionFhnoifkini T pH6. 223
2.

2)  JETT ¢+ Micrococeus Lysodeikticus DYZIFTE k(4
{e2r- Tkl $950 mg iz Y G (PH6.2)
120m! #hnx, BRI iR) BT —RREE
ET3, DOBEHEOKY SR LT L 10mm,
iz 640 nm 1Z BUF BEBIEMI0%1T7e 5 X ST
FEITLL Y VISEIHAT (pPH 6.2) “int 5. N
ts.

3) YV — sl 10mg () HEHT 5l
IRV v 5 — £ BFIR{ER L.

4) YV — AR ENLAERBTY V- o
T2 AEH 3 5.

Y YF— LAEDRE

1) UEHEER ORI OTEEL « fefl20fii & 0,
FOTIAEECDRY, 1HYD OFETEH b r
Uil LT E, ThifibcTh o8 L TiRE
T3, COMERETVr—Z— (Y AS L)
T 2RISR L, Ty S0mg (NI ZxHEs
SRS, Fhuzy VB EE (pH6.2)
FInx CEHGZ 100ml & 3 %, Z D% 3000 rpm
TIOHGRNEOoHEL, Rt e 35, 8
Fbl 2ml #IERE I IL0, Y vBGRETE (PH
6.2)%neT100ml &L, o 2ml ZIEFTED,
Y VESALETE (PH 6.2) % s TIEWIT 50ml &
LM &35, Jlicy Vo — sl 5 b —
A= (Y pya) spT2isi RIEZ L, Toil
50mg () E5EiZLLD, chisy VR
(PH 6. 2) iz TiHftL, EMfiz 100ml &L, o
W 2ml ZIERCLLD, DUFRPHGLE MIHTIREL
s eI 5.

2)  JUBRELRCEE « IMITE R — R R Te D
X 5T LRzl ) eSS IERT 3 ml ok
0, WRHER, RO R T 3 [
BIES D O LB AR L o RERTF (P - HEE 16
mm, 5% 16.4cm) ZfrL, kokrliziz L, JUER
FATLNHIF: 35° 3 Mm%, 5hz 35° T34
RN U7 S04 i, S RO Y v ERIE T

(pPH 6.2) #IEfET Sml -0, ol LicIbFiig
i, 35°°T 10£0.1 FRELE T2, KT Kk
STRE LCRHE 10mm,  §J% 640 nm ioatsld BTG
ERWET5. UG, TR HRROH RGO
TH APl & SEUENERIRDEL, FiEOT
Wffi% Ar,As O Ap &T5. Wlft lmgrshoy v
F— af2BENT, AN S0h0 Y V- AGATHRIZ
ST T 5.
St Lmg tho v v 9 — A k(mg(HiE)) (LA)
_Ao—Ar % th‘,’éif.‘éﬁ({% [rr?g(?J:fxm)] )
Ao—As T FIU A B T ] (me)
B 1SR vV F— ASHTR (YD)
LA x 1 FENT ) 0TI (mg)
R 17 0 OFERE (mg ()]
% 100 69)

JJSF—0l-AhBABDAE

U VF— oy VvEMEREK (PH6.2) TEIL,
Z O 280nm (ZEITHELEMND, UV F— 4D 280
nm 23 SRR Ebam) 2 26.0°0L LTY V7
— Al ARFERITH L.

A e 24

) S F—LDRFRPCETDIREL

Y V- a% ) YERHIHEET (PH 6.2) T 0.43 pg/
ml T8 540 pg/ml o 2 TNIOPET G L, Th
FRuJokHuzitm L, OBRR0, 20%0NR0 4058
mERERD Y VF— 2 AR RE LI (Table 1),
Y V' F— AT OMEE, SEEE (0.43 pg/mil) FEHE
T EETC, WE (540 pg/ml) Gy vREHE
e (PH 6.2) TI1250 {5 L, [V VoF— Nl
WE ) oWO2) DHMNERFUIz Ui » . K
EEVs Ol 2 W im 920%, 4 THRIBIZEI40% D Y
S F— A HlDiids R bR, ShiT LT, Ei
[T 40N LI LA E NI OETREw b
ot SR O Y V' — AUEN TV
DREL] oY Tk~ TIVERET] oV V' — AR
YL, MRRENEO Y v F— AER TEURARE
W DY VF— AR TS, LicdiaT, 22
TR i TNT, WFlfDY VF—~ ADERITEL T
R U e TRUEENIL L] 1D MUE O E ]
EERLT RG] EFRETHD, HomHLD
FIRUC TR & LT 5 2 83y
HDHZEXTLTNS,
Micrococcus lysodeikticus S iRTERBRBEDOLRE

%

1 % DT W o M. Uysodeikticus §EIFTH{ET

4

s
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BURETEE LTY Vr— a R IEL, ok
EONMOBEIL % b > T M. Lysodeikticus FEIHH AR
B OLITEOTEE L.

M. Uysodeitticus [EIRTEME (50 mg) % b ATRMRHS
Wi (PH 6.2) (120 ml) 2IRBL, HKATEIT L S
DD &b SEERNL Y VP~ sin kT 3 ILE ED
ETF 2ot #7235 CHELLSATY 2
PRI CHEE LA D Tl TiE, F oo @y
P TUT IS Edlbsotz. L, KKkHz{E
FELIBETL BT TRt LT o NIAETS
FHafffsnabhi (Table 2), LpioT, 50T
ELTD M. Iysodeikticus {ERTAIRRTTA LTIk
PEES M B TED B 5 IR, HITMETR &
BT, KT LTS e i (i it
115 0T, EEROMBEOREZ W TLAET
S NTE IR EELLR S,
RHFROBRC LD ) VF—LHBEOTE

SR DT O, MY LTy YRS

Table 1. Stability of lysozyme in solution
Concentration Incubation . .
of lysozyme time at 0° Remaml(noﬁ)acmuy

(pgfml) - (hr) : °
. 0 .- 100

0.43 2 79.3

4 61.0
540 0 100

4 97.1

Table 2. Stability as substrate of Aficrococcus
Iysodeikticus dried cells in suspension

Ability as substrate
(%)

Temperature - ‘Time (hr) .

- -2 100
3° 2 " 100.8
0o 2 (stirring) 94.3

i (PH 6. 2) iV ol & b+ Y 7 A4 (0.4 M)
w &% ) YIMEREE AT, e by v Aty

VRAEEITIE i) (PH6.2) i Ba s T
THRD Y Y F = KRR TR b s T
AFELR. flx4E, Table 3 1Rt L5, HAR
UV VEBEARETY (PH 6.2) TiE LA AR R

D14, 4% DIUMR T LIz T Eehrotoad, Hifko b

"YU AGAT Y VR (PH 6.2) Tl LB

1243 109.0% OHMATR L . 1, MAIBOBAMT

RERENSLBLRV6. 8% O HF LI, DX
3 I OIS X - THIMO A R B FRY
W2 T B HNT, Theh OBl Lk
SVEHRHIER D V- 5 — Ak A TTREE 2 IR L TS

ko h, WHADBE, v VEMEETTT(PH 6.2) T
HBT 3 EFEREMALIRE LY VF— a7t ABD

ERRI210.9%TH D, Hilkr bV v 25H Y ViR

2 (PH 6.2) T L7 & X oEIERIE 102.8%

THote. Eio, BRIBOFhFNROOINHIT47. 7%
BU94.5% TH 1o —F, HFICOLGHTL, VYV
FEMARI. (PH 6. 2) Cihili LAz & E oJ2lik 100.9
%, e ABTTOEIRRIZ 100.5% TH Y, Hfkr 1)
v AGH Y IR (PH6.2) ChiHiLics &0
HM2104.3%, 1 AMRTOEIRER0.8%THY,
MOk E AR RDLRE 7. BHFD
<d Y VEMEETE (pPH 6.2) iz X p il T97.9% 0
S E F TN 394, 5% D1 A ATTOAUGR AR
L, chuifbr by v Aty v BRI (PH
6.2) THIL LT b 7z AT ORISR 295. 3% TH D,
Y VEBER T CIhIB Lic S B bR ho
7o, ’ .

Fig. 1 112 B0A, B, CIRUt DOFHEGI T L
229 V5= A OEIBIR A2 P ARTLTHS.
Teble 3 12 /R LI THEITETOR A RTIOEIRE D
BRI DARS FADTREEDEND IS TH S,
CRBORILAAY F ALY VF— AHEROTRE
FA—DLDThoic.

Table 3. Effect of sodium chloride on the extraction of lysozyme from some commercial lysozyme tablets

Recovery (%) against labeled amount

Sample —NaCl +0.4 M NaCl
Lysozyme potency Lysozyme protein Lysozyme potency Lysozyme protein
A 14. 4 10.9 109.0 102.8
B 51.8 47.7 96.8 94.5
C 100.9 100.5 104.3 110.8
D 97.9 94,5 — 95. 3
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Fig. 1. UV spectra of samples extracted with sodium phosphate buffer (pH 6.2)
with or without 0.4 M NaCl

CHBDHEMD, EFHLDY VF— a0l
IR E LTHE> P Y o ARG DES T

Lok filvic b X, W ThHMcErid U oll,

YIS o7z, Kb P Y v ADATIRIZ X 5 TY

Y

o

F— L OIS e D & LTy, ERSTH
Y VF— LA OMIBRIC RN LT 52, &

HWNLY VI~ A OERENWERIOBETELIE
TIELRTWE LM THAS S LHEZiEhE, Tib
B, CHOEFIRLAIET Y v Ay vEEGIET
(PH 6.2) TililiT2 &, EHITHEREAML Y V7
— A EDWESER 2T 50, SO VITHIEG Iz &
5TV VF— s DWGEMELALTGINMEZTRT LS
wisotcbo Ltz Ns,
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Exb & RO ERAR A 35O F T oW TR T
&I, U VEEREER (PH 6.2) Thhil LISSA
1L, &{kD12. 22214 % 6 kA ZERE D702 LA
Tohilizili, Lhl, Shbofkdialr
Vv AEAT Y VERERTK (PH6.2) thilita o &
12X - TATH95~110% D Hflix s LI,

CHH O LA Ui i TR 2 T
AT, GRARCHE TGRS C ke
FRLT5., LsLier s, dldEioi s chilia
EET5 2 EIXERG OB ER S D S L 2T
IRLTW2, B, AEBRCHEMD LcBAIA &5
Ceolb~icb &, ks + v v AeH Y VR
% (PH 6.2) THME2TLE, WHEoBNEE A
TEERTEDLREVAL Ui, UL, Y VEE
1R (PH 6.2) THI L & 2y, BHIA O
FEEERMFAIC X b LB EAMERER S, T O
HEOZEIL, AHCREL-E X of iz AE L

EERBAI O ERR (2D 2)

W5 LIERE R B, Licdia T, KEHIN il
B ORPLEZ GO E RPN S 5B
L, e ABRRABRTRIBZES LEHATH- T,
Thbn—McBEERE LTORSEOMTTR 24D
THHEMERTH S LR THY, HF Loz
LV TR OB R AL ER TN EEE TS
LT X o THFHIMOMITOE Y 5 5 REEITILEZ L, 3

M+ ENTELLEbLNRS,
3z ik
1) BHEITHE, AT 3R, 29, 29 (1978)
2) Mrfisk c 28R, 29, 35 (1978)
3) ZfF & : ¥R, 29, 43 (1978)

4) FERIEERD @ MR, 91, 53 (1973)
5) A4 HIS : fikRM, 96, 103 (1978)
~/ 6) D.B. Wetlaufer: Advan. Prot. Chem., 17, 378
(1962)
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Assay of Enzyme Preparations (IT) Bromelain Preparations

Tsuyosht Tanmoro, Hideo Fukupa and Jiro Kawamura

The bromelain potencies of commercial bromelain tablets (preparation 1, 2 and 3) were measured.

The

bromelain potencies of preparation 1, 2 and 3 which were extracted with aqueous solution containing 0.03M
cysteine and 6 mM EDTA (pH 4.5) (solution A) were 20.8, 21.5 and 94.99%, of labeled potency, respectively,
whereas these potencies with the same aqueous solution containing 0.4 M NaCl (solution B) were 80.1, 74.6
and 98.19%, respectively. Polyacrylamide gel electrophoresis at pH 4 showed that more amounts of basic
protein(s) were extracted from preparation 1 with solution B than with solution A. These results suggest
that, in the preparations which have shown lower potency as extracted with solution A, bromelain may be
adsorbed by the insoluble excipient or may be decreased in solubility due to the presence of excipient and

other additives.

(Received May 31, 1980)
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FRT 22K E LU TH B2, HI—Tyiidly
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IR O b ORBE T 5 LB H B, RIGE
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T 2, 3 OWFET, HTFOMREXBIOTHRE
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1. R : 3EHOTHE T » 2 5 4 w3 (G
(100008 7 /88) 2 (A L 7.

2. BRI 01N KERE > by wa i ik
0.1 N Hifig2/Iv~T pH 4.5 1245 L7- 0.03 M & =
74 YRV 6 mM EDTA R4 (M L1,

3 WG s ~v~—AF vz X oy ¥A v
0.6g % 0.06M vy vE-KFi+ by Ay 80ml i1z
SENL, IN T pH 7.0 284 L 2= 0 bk ik
< 100ml &43%, i

4, WEIEE: 0.11M v 7 = LBERE, 0.22 M E:
M Py o AR 0.33M EERASTriia i1,

5. FrIvilih AARFERAF e O vIEERY
Fuvste,

ERRER

1. BRI oMEE: Al FUH208Ev s D, K
TG EOFIE HEEE L, HTOKDE B
T &, FUERCRERATNE Sml N THh o481,
BRE LIcth, A A7 5 A2, BERATE 100
ml Zmz Tk IRYRYE, TCEERTRE AL T
EfEZ 200ml &35, ZOWEELAEL, #Bbh
7o BRBEOR VR & 5. et OB iR TE
WECI D IR D, BENFIRTZ e CERC 50ml - L
TR E 5. fods, BRRGHE 1 ml fiz 30~50
TR AFA VR ERET L 5T S. B A
I AREEF R ONRPDY 12 0.4 M fi{kr by v
LR GURERA IR AV TR E T 5,

2. iRfEUR BURHGH 1 ml L3EMITICE D, 37+
0.2° 5 Mo, Sz 37° S FHL L A3 5 ml
iR oRRHE g Tl T g, BRI R0 T
5. IERGz105 EEBH, R S5ml inz, 37°
A0 Lico b, AL, Ao, 21
DI 275 nm 2 351 R EEA R K %R & L

THETS. G R 1 ml SR Sml %
nztete, EITR Sml #inx T, DFRBGZHEL,
WHEE Ao ZRDD, Jhichoh U 105° T 35
ERUeF e o VTHER ARSI D, 01N iz
Wimnl, Fo lml dhizsFa v 50.0 ug 2 Etii%
FYEL, TOMKITE As HREATE LTHETS.
AR e )i A7)

o WVRHIE R D A PYEEL x 200
20

RUTIVLT 2 FHALBRKE

pH 8 17 A& A=Kk T Grossbach® 05
g, #fe, pH4 M A Ao BRRE)E Reisfeld
LPONEIZ Lichio TT » 7o, BREHMHEHZ 0. 1 ml %
YA ERITERIL, #A 1% D 3.5mA TI0R R
Byl ¥AlX7 3 F7 5y 2 10BTHE LK.
HABHEOER

Warburg & Christian® oz Lic d5- T, 280
nm & 260nm DEIEE A B RE L -,

e FHE

Table 1 {=RUAc X 51z, AMCREXELFAHL
g, R L2 RO 3t hBFhiIiRiion20.8%,
21,55 B 094, 9% D AfliZzw Lic, 0.4 Mififbr Y
v ARG T ARSI V5 BIETWRERER Y
TR LA, B SR8, 1% DA%
RL, AETOMEIIER UL Richs, 31
RU 2 TR hEh IR D80, 15U 74, 6% DNl
Abh, ABXDUWAMRRLE. B BT 2
D154 OB AAIENLIALTIR T hER
6.47mg RV 4.3l mg TH-t 0, BHETILEH
ZFh 10.2mg RO 7.18mg imiifinl -,

I DALRU BTl R o R Y 7 2
YT I FFARRKDRROFOF VY FPA LY —
XD = v Fig L \CRi L7, ABECRI R

Table 1. Eflect of sodium chloride on the extraction of bromelain from commercial bromelain tablets

Recovery against labeled amount

Sample Method-A (—NaCl) Method-B (+0.4 M NaCl)
Bromelati;n potency protein* (mg) Bromela(i)n potency protein* (mg)
4 0
1 20.8 6.47 80.1 10. 2
2 21.5 4,31 74.6 7.18
3 94.9 8.59 98.1 8.05

* The amount of protein was expressed in mg per tablet.
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a-1 pH 8 gel
—Na(Cl

b-1 pH 4 gel
—Na(l

Fig. 1.

a-2 pH 8 gel
+0.4MNaCl
6 1
. B
b-2 pH { gel

+0.4MNaCl

Polyacrylamide gel electrophoresis of the samples extracted with

aqueous solution containing 0.03 M cystein and 6 mM EDTA
(pH 4.5) with or without 0.4 M NaCl

HE Tk pH8 JB X A2 AV ICTR BRI T 6 A D

BAREEAZSbHR, PHY B/ 21X 2 TRKT)
TIE3ARDLARHEROENEDLRI.. —F, B
TR ERNRE T3 L, pH8 By AT
PR RO O ST ED LY, AV EEFH
RHLRORTHY, AFZLI VB LIIGAE LT

LT, REHORECTIIEIMIAL Rk - T,

ZORENMSE L WX BERTTH D, L
312, PH4 By A X BRI Tz s st (5
i S X < kB LA @in) oF LuvIimaiiEsd
bHite, TOZ EMET L - TS AR
CHEBERTELIEERLTWA, 20X 5kTi%
HEE 2 ik W T e FIkzEDd bR,
a4 VvHEFCMVWHRAER T e 254 /X
HL O AR GTLY iz, EDrABlR
GAET X o THi B ShTE AR T
TUTH B, ERDEHELCEAEhEEE

D7 rATAVIIEIELZARRTHDY &b,
BikCifi kil pHe Ay A X 5B RIKED
B3 A S RETOWMIT eSS TR G
RicTmrs4 2 bdnLitgrshi,
PEDERMLERTLE, BRIRU20DAEE
Bik & THEL R ADMOMITRRY TR~y V'
—ABFHIOBA LAz L 530EFELORD.
Thbbt, TRGFTHD T w254V NREERIGH
BRGNS ci e mii S hinho
T ON, HOFEICL-TFrA54 Vv ERBAE
OHIEFANFEDSORTHEE IS T ko b D
#zbh, HHVCIERPHLERFHORMICA AR
HEDHBLL-TT a5 VvOERIENMEFLT
Wich o2, WP SIEETIC X o THRES.ER
LicicbtFibhs, :
DX, RIBFIRERS OB STk 226%
2T ORFI S DOERF OFL S B IRBFELKE
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Alterations of Lipid Peroxidation and Fatty Acid Composition of Liver
Mitochondria and Microsomes from Rats in Various Age

Groups and Carbon Tetrachloride-Intoxication

Midori Minara, Tatsuo Konpo and Mitsuru Ucnaryasa

The lipid peroxidation products of rat liver homogenate determined by thiobarbituric acid (TBA) method
increased with age up to 40-42 weeks old, but decreased afterwards.

The changes of fatty acid profile in liver particulate fractions with age showed a decrement in arachidonic
and docosahexenoic acids and increase in linoleic and oleic acids.

The TBA value of CCly-intoxicated liver homogenate increased significantly. The changes of fatty acid
pattern in liver lipids due to CCl-intoxication were similar to those observed by aged animal, except that
no change in docosahexcnoic acid content was recognized.

(Received May 31, 1980)
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Table 1. 'TBA values of liver subcellular fractions of aged and CCl-intoxicated rat
age whole homogenate 9,000 x g pellet 105, 000 x g pellet
6-7 wk(6)** 5.82+1.82 8.62+3.20 28. 66+ 4. 84
40-42 wk (6) 20.66+5. 47 12.86%3. 10 113.24%25.71
79-85 wk(5) 18.60%+12.90 8.71+3.90 39.80%19. 30
CCly* 24 hrj(d) 64.80+5. 30 29.10£5. 42 32.31+£7.00

* CCly 0.5 ml/100 g body weight was given orally to 6-7 week-old rats and sacrificed 24 hrs later.
** Number in parenthesis means the number of animals employed.
All values are expressed as mean+S.D.

Table 2. Comparison of percentage composition of fatty acids of liver subcellular fractions

of aged and CCl-intoxicated rat*

Cis:0 Cis:o Cisat Cig:z Cao:4 Coz:6
9, 000 x g pellet

6-7 wk(5) 19.9+£0.9 21.2+1.7 6.8%+0.5 15.7£0.6 25.5+0.9 9.7%x1.1
40-42 wk(3) 22.4+1.3 18.8+0. 4 9.3+0.8 17.8+1.2 21.6%0.4 8.7£1.5
79-85 wk(4) 23.4+1.8 18.7+2.0 9.8+1.0 20.1+2.5 19.8+1.3 8.4+0.6
CCly 24 hr(4) 25.242.0 17.5+1.9 12.6+0.2 22.2*1.2 13.5+1. 4 9.2+1.3

105, 000 x g pellet
6-7 wk(5) 20.0+1. 4 24.3+1.4 6.6x1.4 11.8+x2.0 26.7%0.8 9.8+0.6
40-42 wk(3) 24.3+3.4 18.4+0.7 9.7%+1.0 18.3%3.1 21.6%3.1 7.6x1.2
79-85 wk(4) 23.8+2. 5 21.2%+2.5 8.9+0.9 18.4%1.9 20.1%+1.3 7.7+0.7
CCl, 24 hr(4) 24.1x2.1 19.9+1.5 10.0X£1.0 19.2x2.1 17.0x+3.0 9.9+1.0

* Experimental conditions were as described for Table 1.
All values are expressed as percentage of total, only major fatty acids were used in calculation.
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Investigation of the Quantitative Analytical Method for Total Bromide in Cherry

Takashi Suzukr, Mitsuharu TAKEDA and Mitsuru UcniyamMa

The effect of co-existence of salt on the determination of total bromide in cherry was examined. The
consumption of sodium thiosulfate standard solution by both of bromide and iodide was first determined
on the solution prepared by alkali-fusion of sample and subsequent neutralization with sulfuric acid.
Amount of iodide was separately titrated after oxidation at different pH using the same solution. The
difference of the above two determinations was employed as the amount of bromide only. Co-existence
of much amount of salt after alkali-fusion gave the diverse effect on iodometry. The mean concentration
of total bromide in the imported cherry performed by the improved method was 5.5 ppm.

(Received May, 31, 1980)
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Table 1. Effect of sodium hypochlorite solution
from various origins on background
value

. . Consumed 0.005 N
Origin Na;5,0; (ml)
Nisso Hichlon-S 0.50
Sodium hypochlorite 1. 10
solution (Kokusan Kagaku
Co. Ltd.)
Sodium hypochlorite 1.60

solution (Wako Junyaku
Co. Lid.)
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Table 2. Effect of neutralizing reagents on
background value

Consumed 0.005 N
Na;8,0;3 (ml)

Neutralizing reagent

None 0. 40
6N HCI* 2.61
6 N H,SO,* 0.47

* In place of alkali-fusion product, 5 g of NaOH
was used.

Table 3. Effect of salt on the consumption of
sodium thiosulfate standard solution

Consumed 0.005 N Na,S,0,

Salt origin for 150 g of Br (ml)

None 4.32
HCI* 4.22
H,80,* 4.15

* In place of alkali-fusion product, 5g of NaOH
was used and the values indicated were sub-
tracted the blank value.
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Table 4. Effect of salt on the oxidation of
iodide ion with sodium hypochlorite

at pH 7.7
Neutralizing Consumed 0.005 N Na,S,03
reagent for 150 pg of I (mi)
None 2.79
H,S0,* 2,75
* In place of alkali-fusion product, 5 g of NaOH
was used.
Table 5. Effect o salt on the oxidation of bromide
or iodide ion with sodium hypochlorite
at pH 1.5
Consumed
Neutralizing 990 Added T 0.005N
reagent (22) (#2) NayS,0;
334 (ml)
None 150 0 0.03
None 0 150 2.76
H,S0,* 150 0 0.19
H,SO* 0 150 2.69

* In place of alkali fusion product, 5g of NaOH
was used and the values indicated were sub-
tracted the blank values.
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Table 6. Effect of ammonium molybdate on
sodium thiosulfate standard solution 10
consumption 9
Consumed 0.003N Na,S,0; s\ @ ®) ©
Neutralizing for 150 pg of Br (m!) 7
reagent = 6
—Mo +Mo i

5
None 4,32 4,32 4
H;SO* 3.45 4,05 al
* In place of alkali-fusion product, 5 g of NaOH Z
was used and the values indicated were sub- 1

tracted the blank value.

Table 7. Effect of reaction time after the addition
of potassium iodide on consumption of
sodium thiosulfate standard solution

Consumed 0.005 N NazS,0,
Neutralizing for 150 pg of Br (m!)
reagent Time (min)
10 20 40
None 4.40 4,32 4. 34
H,SO* 4,15 4.18 4. 11

* In place of alkali-fusion product, 5g of NaOH
was used and the values indicated were sub-
tracted the blank value.
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Fig. 1. Titration curves of test solutions after
addition of sodium hypochlorite
(a) HyO; (b) NaOH(5g)+6 N H,SO,;

(c) KOH (0.5g)+NaOH (4.5g), after alkali
fusion 6 N H,SO, was added.

Table 8. Recovery test of organic and inorganic
bromide from cherry

Addition Recovery (%)
Inorganic Br 92.5
Br CH,CH;, 71.8

Br CH,CH,Br 47.8

150 ug of Br as bromide compound were added to
10g of cherry.
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Table 9. Total bromide in the imported cherry

Sample No. Total Br (ppm)

5.6
8.6
7.9
5.6
6.0
5.6
5.1
3.6
4.4
4.9
11 3.4
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Analysis of Cadmium and Copper in the Powdcred Milk Products by Solvent

Extraction-Flameless Atomic Absorption Spectrometry

Takashi Suzuki, Mitsuharu TAKEDA and Mitsuru Uctivama

The method of determination of cadmium and copper in the powdered milk was investigated by com-
bination of sodium diethyldithiocarbamic acid (DDTC)-methylisobutylketone extraction system and flame-
less atomic absorption spectrometer equipped with a carbon tube atomizer. The results of examination
of ashing and atomizing conditions revealed the importance of ashing conditions and the sensitivity was
0.4 ppb (cadmium) and 5 ppb (copper) to 19, absorption, respectively., The co-existence of chelating
metals with DDTC showed fairly large interference depending on their amount. The effect of pH on ex-
traction efliciency and the stabilities of these metal complex were also examined. It was possible to de-
termine these metals by calibration method when this method was applied to the analysis of cadmium and
copper in the powdered milk. The result of examination of the powdered milk commercially available
shows that the content of cadmium is less than 10 ppb and of copper between 0.19 and 0.72 ppm, respect-
ively,

(Reccived May 31, 1980)
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20 40 60 " 20 40 60 © 20 40
Ashing time (sec)

9=

£

5000 600°
Ashing temperature
Fig. 1. Effect of ashing conditions on Cd deter-

mination

Cd standard (3 ppb in 0.5 N HNQ3): O—-—0,
extracted with MIBK; A-——A,extracted with
MIBK (0.4 g milk eq. ash added); x--—-x, ext-
racted with MIBK [0.4g milk eq. ash (treated
with MIBK-6 N HCI) added]; @——@®, untreated

Scale reading,arbitrary unit

20 40 ° 20 40 " 20 4o
Ashing time (sec)

270° 500° T 600° 900°

Ashing temperature

[+
-~

Fig. 2. Effect of ashing conditions on Cu deter-

mination

Cu standard (50 ppb in 0.5 NHNQ;): @——-@,
extracted with MIBK; O——0Q, extracted with
MIBK (0.1 g milk eq. ash added); x--—x, ext-
racted with MIBK [0.]1 g milk eq. ash (treated
with MIBK-6 N HCI) added]; A A, untre-
ated; Drying: 150, 20 sec; Atomizing: 10 V, 12
sec

3 A, 3ppb) 20 pl FHGECIEA L TLI50°, 2080
DLMET TR S e, RIGRE LN 2E
2 2R, RITRETFLEE 8V (2200°), 5B TH
FAERAITV, BT 5L, TofEt
% Fig iR Lk, KIGBRERCIKILNEAAThZh
500°, 60 FLAT ¢ MIBK i3t (RREW (), (©
RO ] ik - —5E - MREOREMHENEH .
—7, HREEThiWIRRER () ZEALCYE
i3, MIBK $hiH8¥ & T 6 BIBEDTRIE Ml Las
Bohinh o,

EDI EMBIRFET b=~ A4 — TRERIRET
BHEIELIRTA 500°, 208 EREL, UTZofRMET
EEERFT o7z,

W, EFEEEY U HE IR TR
—EB L& ¥, RIGRERUKALFERIOBRIEHEZRZ
EEEA Fig. 2 iR L BB (1), (o) RO
(d)i2 600°, 20 B3, (HETE - —F - ABREOTNE
flizediz, ThE EORE, B Ciiikc T2,
—75, ARG @) TERRIEEG), QR D &b
RERBHRMR S 2. ErxohER s R, KL
TESLTE S BB EWEINAy 7 75 v PR
VRS LHFITH B 2 Enb, LIBOIERTIZ600°,
0B LREE L.

2. EFEBERUET{LERM

#F 39 RO KALR EEE O IRALFE [ —E
ZLUTRETLERE (LE) DREELIlF0RER
Iz (a), (b), () RU* (d) oBXAfrinZE kA Fig. 31z

Scale reading, arbitrary unit

6 7 8 9
[20007 [21007 [22007] [23507]

Atomizing voltage (V) and temperature
Fig. 3. Effect of atomizing voltage on Cd deter-

mination
Cd standard (3 ppb in 0.5 N HNQ;): O-—--0,
extracted with MIBK; @—@,extracted with
MIBK (0.4 g milk eq. ash added); A——a, ext-
racted with MIBK [0.4g milk eq. ash (treated
with MIBK-6 N HCI) added]; O——O, untre-
ated; Drying: 150°, 20 sec; Ashing: 900°, 25 sec.
Atomizing: 5 sec
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- Table 1. Operating condition
'—i“ Metal
g Condition
5 Cd Cu
‘::jg Wave length (nm) 228.8 342.8
E Lamp current (mA) 8 10
5 Drying temp. 150° 150°
:;Jj Drying time (sec) 20 20
[7300] [)Jb()] [2 400] Asing time (sec) 25 20 :
Atomizing voltage (V) Atomizing Vol(V)[temp.] 7.5[2100°] 10[2400°]

and temperature

Effect of Atomizing voltage on Cu deter-
mination

Cu standard (50 ppb in 0.5 N HNO;): 9-——-e@,
extracted with MIBK; A—-—aA,extracted with
MIBK (0.4 g milk eq. ash added); ®—a@, ext-
racted with MIBK [0.1 g milk eq. ash (treated
with MIBK-6 N HCl) added]; O——O, untre-
ated; Drying: 150° 20 sec; Ashing: 500°, 20 sec
Atomizing: 12 sec

Fig. 4.

AL, ThrbToE, WFhoRRFTZRT
»F?m EE (D) ©FWIE 5 28K EBEis R

Lioad, BB (D), () RUY (d) % 7.5V (2100°) A»
b&SV@%W)Tﬂm-—%-mﬁﬁeﬁkﬁ#ﬁ
Lo, —F, BB XBAMIEFETEDSRM
EELiIm—HYAL, HOFETECRAEMNTELR
#, MO T2EBELTWES, ZoZ LRFEELDE
T E—F LS, TOBBAD—2IT F <A+
— ORIz IS b o LIEEI A .

Floh VY AR N AL AR TR TS D,
— RN RFE T b = A4~ T 1500° BT TR TEE
RTWB. Lo LARBST L CE LR
WIREER 105 AWM B FELER 7.5V (2100°) &

. BRFHOORETTra—d—D_vai s
DIFLZRNT 5 O IET 205N 4 B TH » Ao,
PO e, Mo 2ol &2 i,
VT&MMDMmemﬂfﬁbuaiuzwt&w

, B0y — = v 7 obiiE LE G AR TR
ﬁﬁmmmiewa

AV B %anmmm&umwm&f 8
FALTRIE GRER) 2 9 V(2350%) s 5 10 V(2400°) & ¢
Zb & ¢ 7 A ORI E L RRTEE (), (b),
@ﬂﬂM@@ﬁkLobfﬁﬁL,%@%%%Fg4
TRl SHZ XD A OMINIE LT ED
HiIm T O LT 3 25, SERIEH ), () RU
(D) TEFA—EITELE (REE) Ti—oBRtiix 5
Lici o TUHRONER T, AREETET 5%

e,

Atomizing time (scc) 6 12

X Ko mfm e m e Ko wmmnoXon

Scale reading, arbitrary unit

2 i 6 8 10
pH
Fig. 5. Effect of pH on extraction efficiency of
Cd and Cu

@——@, Cd standard (3 ppb)
x--—-x, Cu standard (50 ppb)

M OTE 10V(2400°) miyELTfrd o k& L.
T OLEETTCIva— X —0o_vhd Loz

T2 0I88URTE L. X o TLARE TSR]
2B EERELL.
Pl ED#5 D B o M BT RIENED w4k

Table 1 jZ;R_4.,

3. HH&GO®E
2 F v atliibifos v— FIE LTHIFLR T,
DDTC tvRrYPVYIFAANAIVER TV E=Y
2 (APDC) iz 2 iz U, VW ommicisuT
3 DDTC 4 Sh T n e LTwa, Do &
& DDTC Mz E A ETNGTH B XD
FINTART, RFE7 v— 2 v ARTFRICED D
OiEA v — e LT DDTC, FiciiliiGs
LT MIBK w3 e Lk, EoaPiva
RU$RD DDTC iy, —iciifz7 ve=7v 4
DHWﬁmiLL&cﬂTL”uukﬁ5 Al L
Toh®EmLis

¥/ DDTC-MIBK FifitiofEo pH Di‘/";ﬂi
DLTHEIZ I HhE S hTu 5237, Jv—a
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Table 2. Interference of other elements

Interference (%)

Added

Metal compound Cde> Cu®
100-fold 1000-fold  5000-fold 100-fold 1000-fold  5000-fold
Fe FeSO, 0=’ 0 0 0 -13 —24
Zn ZnCl, 0 0 0 0 0 0
Cu CuSO, 0 -8 -9 — — —
Ni NisO, 0 0 —6 0 -7 -15
Co CoCl, 0 0 —6 0 -28 —53
Mn MnSO, 0 0 0 0 0 —6
Pb PL(NO3), 0 0 0 0 0 0
Ca CaCly 0 0 0 0 0 0
Al Al(SOy)s 0 1] 0 0 0 0
PO~ H;PO, 0 0 0 0 0 0
Mg MgCl, 0 0 0 0 0 0
Si032- NazSiO;, 0 ] 0 0 0 0
Crt+ K,Cr,0, 0 0 0 0 0 0
a) Cd: 3ppb, b) Cu: 50 ppb, c) The values less than 4% were defined as zero.
@--grmmmimmm = mmmmmme e . -
g =
»a 4 A 3
8 =
5 K=
z 3
e S
g S
v =
- L)
2 i
7
, : , ~ 0 2 1 6 8
0 10 20 20 10 Added ashed milk solution (m/7)
Time (hr) 0 1
Fig. 6. Time stability of extracted metal Milk eq. (g)
complex Fig. 7. Effect of milk ash content on deter-

®-——@, Cd standard (3 ppb)
A——Aa, Cu standard (50 ppb)

ABRFHRIENBUELRRE TS E0DHLH
WEfTote. Fig b Wt oERERLE, Zhhba
¥ioaTik pHS G E8REET, MATEpHZ 2
L9 HEE T, EIE—ELTERMAES . L
Mo THHEY TOH, CAwAREDRE LR pH
8 (P @IRA DA 2 7 U S — Nt = T NEIETR
WELTHEMTACEE L, Al OPRIziRD B
EAHNEININEY LENES55E L.

—7Jj, DDTC-MIBK $hii L7-% v — HEG R
SEEw Fig.6 iRlic, 3 F I v ARUEHOWT
b, TOHA Xx it TR T 2 WAL e iz40my

mination of Cd and Cu

x-——x, Cd standard (3 ppb in 0.5 N HNO;)
@——@, Cu standard (50 ppb in 0.5N HNO;)

M, |ERTHELTYH, BRREMUZEAETRLIRD
hithote, ChITETFLY 07 v— ARETFHREED
LBEORNFROREIHEZ AL TORERE B —FT
5.

4, BREBER BEICICHRHRR
HEDHRERY S E L TREREER LA, SO
20 pl EATH ¥ 3 ¥ &Tik4ppb, $1Tik 80 ppb
¥C, FALFREREY R L., KEORE (1%
AR 14 K3 a8 0.2ppb, $A2% 5ppb THo
fo. MRIBIRA (§/N=2) 127 F v 4t 0.4ppb, A
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Table 3. Recovery of cadmium and copper from
the modified powdered milk

Metal Residue Added Found Recovery®
(ppm) {ppm)  (ppm) (%)
Cd 0. 002 0.02 0.021 96
Cu 0.18 0.50 0.67 97

a) Means of 5 experiments

Table 4. Content of cadmium and copper
in the modified powdered milk

products
Sample No. Cd (ppm) Cu (ppm)
1 <0.01 0.30
2 <0.01 0.30
3 <0.01 0.28
4 <0.01 0.19
5 <0.01 0.33
6 <0.01 0.24
7 <0.01 0.66
8 <0.01 0.72
9 <0.01 0.58
10 <o0.01 0.23

a) All products were made in 1976 and all values
indicate the mcans of 3 experiments,

2% 18ppb THh o to, HHRER G 10RO D R
LRBT X - THIEE 2 Aneb o fhdlt, BRI (G V)
ELTHAAF 94T 1.8%, $AT22% »ibh
7z,

5. HHBHEOZE

B EERO R ITEZ LI o TH K § v LB
SR E LT A ATIHE fe BT frihie T &
ID x0T DWW T i Lic. Table
21=H ¥ 1 4 3ppb B U 50 ppb D YifizounT
16« D42 k5231001% Ly, 10001% LE T2 08 5000 {5136 7F L
TG G OBAATD RN (+) 3L (=) VT84 (%)
THLiz, # ¥ 39 AROSHOWNID T by AT
THBRIEIFRI L HIE LT, 4 ZUTFogiizit
0% &Lt BHBRUEA~ADYGER, Tah)Y
SHiG iR In IR L TL i Ligv 2y, DDTG
L v— MERIEORE LEIRM A v OITRZ L D 4
2 DIEAUIIRD Lic, i SO Tz X
HL00, B Eoiic s L0 TH 5 1nizW 5
T, SEMBEMT5Y L Ehiv Tk,
= VY, W, AD5Y, A FIvalL s
e &Lk, WL, <= v VEUHICOWTIIEER
V=V /i X5 RO TRz blan b D

tHELBRS.

6. RFE~NOEHR

1) AURORI : WY i U TfT o 7.

2) WUEOIKAL @ TP i LT o

3) IKGGLrofUYE el 5.0 g wHIEMItV KL
U7zth, 25ml EF& L7 (0.5 NHNO; {Fik). iz
SDR RN ¥ 3o ARUMOEEZImL, S
PE Tt i X dlils, R mOCih 1T o 124y
G ORI LA N~ (Fig. 7). Z OfSIUKGTE
MMEEABUNL TN BIbE & A LD bRl
Mote, O EXARLESWFLED ppb v XL DA
F i aYOo10ppb v RADHD SN L 5 B
ZERTTLOTHD.

4)  VEHNELIRIEE  FL 5. 0g HFE e — 7 —izik
L, “hizH FI9ak 0.02ppm, 4% 0.5ppm
DYEFE IR A TN L #, ThgoihiREROE
FRNES T Lo d o TERL L. 15512 Table
SDEBDT, #FIvaroe, ner%e, iz
R E B D .

5 IR0 TR FLO S HTE N A Table 4
aiL7s, A Fivaiivihd 10ppb LIF, 4t
0.1ppm 7% 0.8ppm DENTH -7z,

o1 =
et 515

(1) PPb VA DH K § ¥ AYTITHI0ppbr ~a
DIRDI AT,

(2) DR T7 b~ ¥— DRGSR EIRT B 2 &
ZX b, {KFEAAVOYRHIEENZ D ENT
&5, %7: DDTC-MIBK T % v — MbUIBWE S
EBOITRL, TOITELNCIE U RN IOM D 2 4 e
By

(3) Fv— il pH X » FIv 4TRSS,
b8, SHTIL 259 ¥T, 12F—T LAalEfis s
Ztz FroWw TR LTG0 YR, Sl c40n5 K
TLTL—ETH - .

() AEERIh0 s F i v ABRU RO S
Lsusty, EUSRINER I B BTN L, Higs:
T X K EILMTFTETH » 7.

() TN FLOYIERADOMIUL, » F 1 7 alku
+h{ 10ppb LLTF, 40tk 0.1 ppm 75 0.8 ppm @
Mz ds - fe.

X R
D gk BE, BRIOBIH, A 3E : fufiEsks 20,
198 (1979)
2) Wik L ORK W, CEEY 3T Y3 4
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1966 (1974)
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73 AFy 2 BT AEEFRITIE (G 48)
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Rie B - FHRCET - SRBEHE

Hygienic Chemical Studies on Plastics (IV)
Analysis of 2,4-Toluene Diamine by High Performance Liquid Chromatography
with Volutanmetry Detector and Gas-Liquid Chromatography with
Nitrogen-phosphorous Detector

Takashi TaTsuno, Takiko InouEe and Akio TANIMURA

2,4-Toluene diamine (TDA) is converted to toluene diisocyanate (TDI) in the synthesis of polyurethanes.
And this substance is also an intermediate of some synthetic dyes used for pigments, textiles and spirit varn-
ished.

Recently, National Cancer Institute in U.S.A. reported that 2,4-TDA induced tumors in hepatocellular
or neoplastic nodules of rat and mice.

Analysis of 2,4-TDA migrated from packaging materials of retort-pouch into water was attempted by
high performance liquid chromatography with volutanmetric detector (VMD-HPLC) and by gas-liquid
chromatography with nitrogen-phosphorous detector (NPD-GLC). :

By these methods, 2,4- and 2,6-TDA could be separated and minimum detectable amounts for 2,4-TDA

. were 0.5 ng and 1 ng by VMD-HPLC and by NPD-GLC, respectively.

Results of determination of 2,4-TDA migrated from marketing samples into water were not detectable

(less than 1 ppb).

(Received May 31, 1980)

¥ oz N &

2,4-tr=v7 v (2,4 TDA) KRW VDD
DT ENREL SRTWB, CoffipiRY v s
VORERTHED b= v LY T 5~ N(ID) g
ORI TH Y, i TDL 3k aftic X »
T TDA 1=}, £ 5.

2T, il WEREAR (v b MR el
HTH2H 7 4 0 2 DEFFICIZAY v v 2 v REE
RS IVehTE Y, RHEIRTOREREMt:
X o TR 7 « va@i LT, EEEfichisk+s
TDA 2frfhp~BfrTa L %L bR 5,
—guzHVW b5 TDA L 2,4- & 2,6- D SLEfEMN
By, ko TDA OSIITER ST Vh » 7Y v

IR BHOEHE? 2ATHET L LR ERLT
Wit ¥ TDAR AL AR—~TF v I 7 12X 5500
LANETH 225, FREGOFEETMRIEIL TW5
TR ERIL TE I,

FXHL TDA AN AFE—F v 75 7B THFT
EHEND, ALV A MY~ (VMD) 243
XTEETHEs v = b /5 7 (HPLO) 225 = &iT
Xb TDA o 2 oOREGEFHE - ERTED LY
REL, BFLickcs, FHiROV L FENT
bhie.

Fe G-NBETHRRER - v Rl B (NPD) %
BffiLteyAs e~ 257 (GLC) #Aiv¢, TDA
DL - EIAF, VMD-HPLC 3:& FAificA%)
RFETHD & EXTR Lo T THET 3.
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i} Table 2 1ZR+40FC, TDA O4yiE, TRZ B
g: By o { N
L.
1. (ER#E 6. HEBROHEN

VMD-HPLC: FiASliiiligifk s e ~r2757 L-
2000 = [pLE VMD-101 #42gil7z b o,

NPD-GLC: Hewllet-Packard 2i: GC 7510 A [\
L3¢ NPD % fiediLic 0.

TDA [T 2,4- U° 2,6-TDA 4 100 mg %
i ttti 7/ N Pl WA R o

THBEE s ) YRR 2 AT B ) v A (2 K1kdh) (5D
15.6g&iinimLc 1l EL, v G il
LT pH 3.0 1zss Lz,

3. HH

RS THD v b M ais e v, 1T
M kol&b 2+ <ch b, FEL 200ml, A
T 162cm?2 D, DTH 5.

Sample A, B: PET*1/A! foil/PE*?

Sample C,D: PET/PE

*1 PET: Polyethyleneterephthalate
*2 PE: Polyethylene

4. VMD-HPLC Fxoi&st

Table 1 4258 %E L1z HPLC = 20u! o TDA
AW (3 TDAR 10ng 24%e) X EA L, VMD
DOWEEY +0.2~+1.0V o wT, MTE
FRET HIDORFET - .

5. NPD-GLC %05t

Table 1. Conditions of HPLC method

Detector: VMD

Column: YANACO ODS(10 ¢) 25cm, 4 mm I.D.

clute solution: 0.1 M NaH,PO, solution (pH 3.0)
0.8 mi/min

sct potential: 4+0,2~+1.0V (zs S.C.E.)

Condition Column

Table 2. Conditions of NPD-GLC

B Z—CROKREANT, BH LD, 121°
T 2WERT, 3k 132° T30, BRI ATT - 7o,

W, PTG (900~1000ml) %, 7 FAF - K=y
oMo L, HEE lml 2T, Ppo< b L
Ml (C0EE0F 7 ) -2V LDEL
T, MIEZES &R T 2 22). Hidiat 10ml PRz
725 E T L, HPLC OB GIX Z o RN &
L.

GLC BRI vk, ISR 7 v = = 7 R T
L, ifie— MiclBL, 27eisxy 50mlink
<, SEHLH Lic. 2WTo 7 r 4 & VR EKE
ifr PV o AThiALK. ZOREr—2 Y —= 3R
V2 —TiREAEWDRL B ETHRAL, 0%
WHN ABLEDTTC, FEAEHEAL, 25/ -1
T 1lml & L1

A A R UL

1. VMD-HPLC X%(c2WT

VMD oG EE Table 3 mRiT X 51s, —ED
TREWES IO S TIEL +0.800V (3 - HE
) UETHY, FOBOIETE +1.000V 2H
e,

*¢-Fig.1 [Z7RrLc X 5z 2,6-TDA 10ng v —
/TEIYY 199 mm, 2,4-TDA 10ng {$ 80mm T
»%. 4 1ppb o TDA FREET 100 {HEHT LT
3505 0.1ppm {5 20 b {EA LR £ 2,6~
TDA it 40mm, 2,4-TDA % 16mm O — 2
(RSP~ Pl PR -

2. NPD-GLC (cDWT

#H 7 KTZOWTOLFOERIT, ADHTILBDY
IR TOHFEICH » 7. LivL HPLG E: X
DL T ot Eheh T 4« F— T VI H

i
A) 575 Benton 34// Chromosorb W.AW (60-80

1595 SP-80 / mesh) 0.9 mx4mm LD,
395 KOH /

oven; 200°
inj, port; 250°
detector; 250°

Nz 10 m//min
H, 3 mi/min
air 60 m{/min

B) 524 Thermone 1000

32; KOH
'1.8x4 mm I.D.

Chromosorb W.AW
(DMCS) (60~80 mesh)

oven; 200°
inj, port; 250°
detector; 250°

N, 10 m!/min
H, 3 m//min

air 60 m//min
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Table 3. Relation between peak height (ele-
ctrolyte current) and set potential
(vs Ag. Agcl Electrolyte)

24-TDA
: I5ng

Peak height (mm)

Set potential (V)

2,4-TDA 2,6-TDA Ing
0. 200 — — 3ng
0. 300 — — (A)
0. 400 — —
0. 500 34 — I~~~ B
0. 600 70 34 J
0. 700 80 71 (C)
0. 800 88 88 N ,
0. 900 90 94 v 5 10 min,
1. 000 92 95 Fig. 2. NPD-Gaschromatograms of 2,4 and
2,6-TDA of (A), (B) and (C)
(A) Standard soln.
(B) Sample soln. (121°-2 hr)
| (A) (B) © (C) Sample soln. (132°-30 min)
2,6-TDA
Table 4. Comparison of recovery of 2,4-TDA
by two methods
24-TDA
: g Added Found Recove:
Method Ty
etho ) ) (%)
VMD-HPLC 10 9.5 95
20 19.2 96
NPD-GLC 10 8.9 89
20 18.1 90.5
U 24TDAY| 24TDA
u A [N Table 5. Results of migration test of 2,4-TDA
o M. 1 1 from marcketing samples
0 5 20 25
min,

: - Condition  Peak height 2,4-TDA in
Fig. 1. VMD-HPL Chromatograms of TDA Sample of Retort  cf test soln. extract soln.
Column: YANACO ODS 10g 25cm, 4mm
1.D. A 121°-2 hr 4.5mm <1ppb
elute soln.: 0.1 M NaH,PO, soln. (pH 3.0) 80 B " 4.2 <1
ml/min C ” 6.0 <1
(A) Std. soln. (2,4-TDA 12.5ng, 2,6-TDA D ” 5.9 <1

10.6 ng) ) A 132°-30min 3.0 <1

(B} Sample A (132°-30 min) B ) 4.0 <1
(G) Sample B(121°-120 min) -

G ” 5.0 <1

7 AFEIFIOMIREEX Y ¥V THDHZ &b, Hit D P 5.4 <1

MRS, HECETREE LA, Std. soln.  121°-2 hr 16.0 1
Fig. 212 NPD-G 7 r <} #5 4T b, TDA

OYLRINE 2,4-TDA T 2.5ng, 2,6-TDA T2.6  J15Ri% Table 4 2R+ 230 Thote.

ng RBETHD. Lidi- T 1000 &N~ 1T5 NPD- LA Eo#ET B, VMD-HPLG 3. NPD-GLC X
GLC 03 f1% 1 ppb OFBRFEH THISCHRETT D 45Wsh], BRROWNEHTT <A TH2D E VL5,
BThs. 4, HRBEHHSOFHIZOWT

3. EREEOWT s R - EREA ROV T 2,4~

PEo 2 ik X 2R oMURfT 328 TDA oHHE~OHTY VMD-HPLC Ltk X vix
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LA % Table 5 iz 73 3, UGB =
hi7s 2,4-TDA 13X 0.03~0.06 pg/l ml TH b, #5
FE L ThREYE» b oONER~OBTIL 1 ppb LA
TTHhHoio.

k4 E )
TDA DO4&#iizit, VMD-HPLG F ot NPD-GLG
OWAEE LA LRTETSH D, WiFHL Ing HHIT

2.5ng ¥ THIOT & 72 Lo LB OTRE ¥
DWMFEHZBLE, MEREH LD AHETRTS

B. ¥t 2,4- BV 2,6- D2onREOSEEL
HPLC }(0hMNBIFTH - 7.
VMD-HPLC i£C, T e $ 55 - faEREn
BRAEHENLEINTS 2,4-TDA #4455 Lol
AET~OBITIL 1ppb T TH - k.

X fik

1) CAS No. 95-80-7, NCI-CG-TR162 (1979)
V' 2) K. Marcali: Anal. Chem., 29, 552 (1957)
3) Food Chemical News, 21, 23, Aug. 20 (1979)
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Hygienic Chemical Studies on Plastics (V)

Migration of Acrylonitrile from Acrylonitrile-Butadiene-Styrene Copolymer and

Acrylonitrile-Styrene Copolymer into Various Food Simulating Solvents in Long Period

Takashi TaTsuno, Takiko INoUE and Akio TANIUURA

This paper described the migration of acrylonitrile (AN) from acrylonitrile-butadiene-styrene copolymer
(ABS) and acrylonitrile-styrene copolymer (PAS) into various food simulating solvents in long period.

The test conditions were as follows: food simulating solvent, water, 49, acetic acid, 20%, ethanol, n-heptane
and olive oil; temperature, room temperature and 40°; duration, 10 days to 6 months. The migrated”AN

was determined by gasliquid chromatography with nitrogen-phosphorous detector.
From the results of the test, it was suggested that a content of AN in ABS and PAS wares for long storage
of food should be controlled to be less than 10 ppm, and these wares should not be used for alcoholic foods.

(Received May 31, 1980)
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2. RHERURBRERORAN
AN %45 10,50,100 ppm 4535 X 5i= ABS, AS

Table 1. Contents of AN in the samples used
for the migration test

Kind of plastics Contents of AN (ppm)

ABS-1 7
2 51
3 83
PAS-1 10
2 57
3 108
Table 2, Migrated AN into food simulating

solvents 180 days

migrated AN (ppm)
[
Sample | Temp. water aigtji . . ?}? aoéol
acid

ABS-1 ND#*2 ND 0.09
2 0. 11 0.25 0.43

3 " 0.55 0.74 1.02
PAS-1 0.07 0.07 0.09
2 0.11 0.18 0.32

3 0.12 0.34 0.48
ABS-1 0.07 0.12 0.17
-2 0.55 0.72 1.08

3 40° 1.57 1.65 2.03
PAS-1 0.15 0.15 0.22
2 0.14 0.18 0.64

3 0.82 0.85 1.14

*1 room temperature, *2 ND: <0. 05 ppm

MEBORK Y FARL, EX 0.6mm 0¥~ b2{E
Bl chboy— g ihsd AN % Table
1 =T,

CHABLDY— kA 100ml OIEBRRBEITAL LD
YL, otz Ak, oWTREOFEERK 1 om?
Wi h 2ml OFE CRGBEMBIE In e, BRL
T, SRRV 40° T—ENMKE L. SRR
HiX10, 30, 60, 90, 120, 150, 180H & L7,

3. AN oO3l®

FI AV HEY T, NPD-GLC &Mtk &

BHTH2.

2 : NPD

AZ A 2exy L7 101 (80~100mesh) EX
180cm, WX 4mm, 5 AHF A

W E:»7s4—7v160° FEAOTE250° #H
Hig#T 250°

A TFe Y Y—HA; BFE 10ml/min, ¥
H Ay AKF 3ml/min, 785 60 ml//min

LA 3pl

% P :range 1, attenuation 4~128

BMELNL LR O&MET, BFRERE TR L,

BT 0.05~5.0ppm HFHIETRDHH, HRIBR
Frik 0.05ppm THo i,

AP RROEL

1, #H5& AN OoBHcoWT

Fig. I~5 =R B3 X 51 ABS £H5ix AS ¥liB X
h AN ZFEHLSTWHALRD 525, AN BY RO
TeWEEIMEE LT 5, Table 2 1= 6 {5 H B 0%
BExmrT.

ABS-1 PAS-1 x
021 0.2} %
r'd
Ix’
— X 7/
g .- .
E «* , ®
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— rd ’ ra X
= ,° oo, X /g e
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| /e x Ok i
Y e Tl 77T
ND ND
0 1 1 1 1 1 1 0 1 1 ] 1 1 1

Fig. 1.

1 2 3 4 5 6

Months
Migration of AN from Samples at Room temp. (—) and 40° (--) into Water (@),
4% HOAc (O) and 20% EtOH (x)
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PAS-2
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Fig. 2. Migration of AN from Samples at Room temp. (—) and 40° (--) into Water (@),

495 HOAc (O) and 209 EtOH (x)
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o
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0.05 0.0 —— 88—
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Fig. 3. Migration of AN from Samples at Room temp. (—) and 4(° (~-) into Water (@),

Migrated AN (ppm)

495 HOAc (O) and 20% EtOH (x)

(4) /,'x 65))
e room temp. 40°
10} o 10f- ABS-3x—x  xe-t
L / L ABS-20—0 o-=0

- ABS-1 &—=a A=A

Fig. 4. Migration of AN from ABS

Months
resin into n-heptane (A) and Olive oil (B)
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Migrated AN (ppm)

1.0

0.5

0.05

Rifizns 1 77 A5y 2 B3I DHEACENTIE (575 #) ABS
e AS oD 77 Y m= b ) VDRGSR
(A) (B)
- 1.0 room temp.  40°
PAS-3 x—=x X=X
PAS-2 0—o0 o--0
PAS-14—a PN
- 0.5
.—X _________ *
Phd -7 e -
x ’/_,o— =X
PPt PPt Ca T S --"7 __.-0
I%‘,_’:_-—-g__ff______;/____-___.% _ ,x-_—_‘::g- -------- o-"" "
7 TTTND ARt i GV Kkl e
1 2 3 0 1 2 3

Months

Fig. 5. Migration of AN from PAS resin into n-heptane (A) and olive oil (B)

Fig. 6. Migration of AN from Samples at room temp. (—) and 40° (--) into Water

Fig. 7.

Migrated AN (ppm)

Migrated AN (ppm)

Migration of AN from Sample at room temp. (—) and 40°(--) into 42 acetic acid

ABS
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0

months
”

"

1.0F
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Contents of AN (ppm) in plastics

PAS
20
o 3 months
A x 4 ”
/ A S "
o6 7
' 1.0

0

Contents of AN(ppm) in plastics
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ABS PAS
20 2.0
= o 3 months
E. x 4 Vi
Q.
E r A5 M
< og6 n"
i~
I
[l
B 10r P
b= R
o’ l.eleT 0
el
| IS Pt
il
;:’ ,i ‘- //x
e
0 10 5‘7 l(‘)tS
Contents of AN (ppm) in plastics
Fig. 8. Migration of AN from Samples at room temp. (—) and 40°(—) into 20% ethanol
Table 3. Migrated AN into food simulating solvent from ABS on two storage conditions
content of AN migrated AN (ppm)
Sample in sample solvent
(ppm) 3 months at room temp. 10 days at 40°
ABS-1 7 water ND ND
4% HOAc ND ND
20% EtOH ND ND
n-Heptane ND ND
olive oil ND ND
ABS-2 51 water (0.07-0.11) (0.06-0.11)
475 HOAc (0.09-0.14) (0.10-0.12)
2025 EtOH (0. 16-0. 25) (0.17-0.18)
n-Heptane (0.10-0.11) 0. 06-0. 08)
olive oil (0.05-0. 09) ( 005 )
ABS-3 83 water (0.33-0. 58) (0.37-0. 53)
4% HOAc (0. 44-0. 58) (0.42-0.48)
20% EtOH (0.46-0.64) (0.27-0.45)
n-Heptane (0. 45-0. 48) (0.19-0.47)
olive oil (0.15-0.21) (0.05-0.27)

Fig. 6~8 izllHhu D X 51z, ABS Eifife AS Bl
T AN ol it & IRIFIL L DA fis - Ts b,
ABS P3RS R E W EBILIE VA E e a s,
AS BRI RE Qo T, HHT5 AN
12 ABS BIRoF I BRTULB TP,

2. ZHE#MHREE AN OFHIICOWT

WA AN OGEIEM 2R 5 &, HEL
Pt E AN

FIUREI oSG, SRR ITNA ¥ TRERAS

P IedleoTL B, 40° Tit 1 A T THAEH
LA E,

FHBIIETIR20% = 2 7 ~ > 4 BFERE, T2
VoK, V= FHoliic AN oREBEDILRSL
T3,

S kX, ABS ASTHIEMA I T A2~
MEURMEANRD Z EIXFE L vy, s
(PHS5 LIE) Sl AROoRSEE LTR{EATE 3.
Lo Loy AN iz 10ppm T8 2L
{, #RLLETiL0.05ppm B o AN o iEASE S
DLEXLBRA.

LaLfui 6 AL ERGFET 288 TRmE
BRTHIENS I END, 0L S T
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Table 4, Migarated AN into food simulating solvents from PAS oa two storage conditions

Sample content of AN solvent migrated AN (ppm)
in sample 3 months at room temp. 10 days at 40°

PAS-1 10 water ND ( 006 )
4% HOAc ( 0.06 ) ND
20% EtOH ( 007 ) ( 009 )
n-Heptane ND ND
olive oil ND ND

PAS-2 57 wates (0. 05-0. 15) (0.09-0.13)
4% HOAc (0. 15-0. 18) (0.08-0.11)
20% EtOH (0.19-0.21) ( 015 )
n-Heptane (0. 06-0. 13) (0.07-0.08)
olive oil ( 0.06 ) (0. 06-0. 08)

PAS-3 108 water (0.13-0.21) (0.14-0.18)
4% HOAc (0.19-0.27) (0.12-0.16)
202 EtOH (0.26-0.31) (0. 20-0. 25)
n-Heptane 0.15-0.17) 0.09-0.11)
olive oil (0.06-0.07) (0. 08-0.09)

AN @iy 10ppm Bl R/ -» THER 2 4 3
LRSI hD.

F R C, 40° TIORRNIER 3 FI A Y
THEFEZLNTED, AN OFHRRTL T OfF
2w b (Table 3,4),

E & b

BB ERE T ANRERIBRFZ L VERTS
T oM ARG CHREI LT, 3~600
BEEERIET 2 AR TIX ABS, AS WiBifii & 785 AN
&% 10ppm UTFizT2 2 63512 LL, 742~
EHEARTLEA LW O RAE LR,

BIET 25 OREIRFERONMN 40° X D AN OF

Waidign b 2 e, B, GO ERIERY
AN Fi2 10ppm DT AL ELHATEL L RLN
5.

# o2
OIS Y, REOICHINE £ L
FeA) F U7 4 VARTENIE ABS, AS FADER
AL L T
pe R
)RR B JEERET, AHIEME : HERE,

97, 93 (1979)
\2) M.E. Brown, C.V.Breder, T.R.McNel: J.

Assoc. Offic.Anal. Chem., 61, 1383 (1978)
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Biochemical Valucs in Serum of Laboratory Animals IV,
Variation of the Biochemical Values of Rat Serum due to the

Differences of the Pretreatments

Sachiko Suzuki, Minoru Sarto and Yukio Nakajr

Biochemical values of twenty threce components in sera obtained from decapitation, abdominoal aorta,
vena cava inferior, orbital venous plexus and jugular vein as blood sampling sites were compared on fasting
rats, feeding rats and ether anesthetized rats after fasting.

As the effect in feeding, increases of glucose, phospholipides, triglycerides, total cholesterol and alkaline
phosphatase, and decrease of creatinine, were found. On the other hand, increases of glucose, a-hydro-
xybutylate dehydrogenase, and lactate dehydrogenase, and decreases of glutamate-pyruvate transaminase,
inorganic phospharous and potassium, were characteristic as the effect of anesthesia.

In the feeding rats and the anesthetized rats, the values of uric acid and glucose were higher in orbial
venous plexus site, and that of creatinine in jugular vein site was lower, than those in abdominal aorta site.

The amounts of some scrum components were found to be significantly different in the sera obtained
from different sites without reference to feeding or anesthesia, though the difference was not so large on
the whole except for the casc of the decapitation which may be contaminated with some heterogenous com-
ponents from the tissues.

(Received May 31, 1980)
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Table 1. Biochemical values in serum obtained from different
‘ *1 Decapitation Abdominal aorta
Test Unit *2Fasting Feeding Anesthesia Fasting Feeding  Ancsthesia
*337 12 15 40 13 27
T-PRO gfd! 7.510. 4 7.8%0.5 7.2+0.2 7.3%0.5 6.7£0.3 7.1+0.3
(5.3) 6.4) (2.8) (0.8) “¢.9 (4.2)
ALB g/d! 4.520.2 4.440.2 4.4x0.1 4.6%0.2 4,340.1 4.440.2
4.4) 4.5) (2.3) (4.3) (2.3) 4.5)
AlG — 1.53+£0.16 1.29+0.1 1.60+0.08 1.69+0.12 1.77+0.1 1.60%0,11
(10.4) (7.8) (5.0) 7.1 (5.6) 6.9)
BUN mg/d! 215 17£1 22+3 19+3 202 2242
(23.8) 5.9) (13.6) (15.8) (10.0) O.1)
UA mg/d{ 1.9+£0.33 1.50£0.29 1.75+0.18 3.1+0.91 3.3%£0.75 2.7+1.2
(17.4) (19.3) (10.3) (29.4) (22.7) (43.5)
CRN mg/dl 0.64+0.05 — 0.59+0.03 0.72+0.07 0.61+0.04¢ 0.72+0.12
(7.8) 6.1 9.7 6.6) (16.7)
GLU mg/d{ 143112 14545 168+14.5 163+26 201 %53 19042
(8.4) (8.4) (8.6) (20.0) (26.4) (22.1)
PL mg/dl 143+13 183+10 132£5.9 160+20 2019 129+£10
9.1 (5.4 4.4 (12.5) 4.9 (7.8)
T-GLY mg/d! 125+ 42 185+ 37 102+14 156 £ 43 159423 100£25
(33.6) (20.0) 13.7) (27.6) (14.4) (25)
T-CHO mg/dl 47+8 6519 41+4.5 477 61+5. 1 4516
17.0) (13.8) (11.0) (14.9) 8.4 (13.3)
ALP mU/m! 451:£36 620+ 104 413+27 439:+58 524+34 416+28
8.0) (16.8) (6.5) (13.2) (6.4 6.7)
CHE mU/ml 656+ 166 723+ 143 577+99 686+ 145 648+65 503 £ 146
(25.3) (19.8) (17.2) (21.1) (10.0) (29)
CK mU/m! 1996+1158 1073+731 — 455+ 367 2491122 385137
(58.0) (68.1) (80.7) (49.0) (35.6)
GOT mU/ml 189:+39 156 %30 149:£36 77+18 7840 7111
(20.6) (19.2) (24.2) (23.4) (51.3) (15.4)
GPT mU/m! 48+7 5819 35+6.2 43+9 57427 34+9
(14.6) (15.5) (17.7) (20.9) (47.4) (26.4)
a-HBDH mU/ml 453108 420+77 319494 20620 77165 2364108
(23.8) (18.3) (29.4) 9.7) (84.4) (45. 6)
LAP mU/m! 553 56+4 52+16 55+3 555 503
(5.4) @.D (3.1) (5.4 9.1) (6.0)
LDH-P mU/ml 1850+483 1743+370 14241417 7521764 330+330 921 £434
(26.1) (21.2) (99.5) (101.6) (100) 47. 1)
CA mg/d! 14.8+1.2 17.2*1.3 13.9*1.4 11.0+0.8 10.3+0.5 11.6+0.9
8.1) (7.6) (10.1) (7.3) 4.9 (7.8)
Mg mg/d! 2.5%0,1 — 2.2+0.2 2.3%£0.7 2.440.2 2.610.3
4.0 (6.8) (30.4) (8.3) (6.4)
Pi mg/d] 8.9+0.4 — 7.9+£0.5 10.0%1,7 9.0+£0.9 7.7£0.5
“4.4 6.2) (17.0) (10.0) (6.4)
Na mEq/! 153+4 15343, 2 147+1.3 145+4 1361 14+1
(2.6) 2.1 (0.9) (2.8) (0.7) 0.7)
K mkEq/! 8.9%+1.0 8.3+0.9 6.4+0.5 6.6+1.6 5.1%0.5 5.310.4
(11.2) (10.3) 8.3 (24.2) 9.8) (7.5
Cl mEq/! 107+4 105+2 105+1.0 1103 102+1 107£10
8.7) (1.8) (1.0) @.7) (1.0) 9.9)

*1 Blood sampling site
*2 Pretreatment
*3 Number of rats
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blood sampling sites of fasting, feeding and anesthetized rats

Vena cava inferior Orbital venous plexus Jugular vein
Fasting Teeding Anesthesia Fasting Feeding Anesthesia Fasting Feeding Anesthesia
28 13 27 13 12 23 25 13 11
7.2+0.7 6.5+0.2 7.1+0.2 7.8%0.3 7.8%0.3 7.5%0.4 7.4%0,5 7.0+0,3 7.5%0.4
9.7) 3.1 (2.8) (3.8) (3.8) (5.3) 6.8) (4.3) (5.3)
4.5+0.3 4.1+0.1 4.4+0.2 4.4+0.3 4.6%0, 1 4.4%0.2 4.6+03 4.3%0.2 4.6+0,2
(6.7) 2.9 (4.5) (0.8) (2.2) (4.5) (6.5) 4.7) (4.3)
1.72+0.15 1,7420.06 1.63+0.1 1.33+0.19 1.37%0,08 1,46+0.07 1.63%0.1 1.66%£0.06 1.6*0. 09
8.7 3.9 6.1) (14.2) (5.8) 4.8) 6.1) 8.6) (5.6)
23%3 2243 2542 24+1 19+0.7 2142 21%2 2141 2042
(13.0) (13.6) (8.0) 4.2) 3.7) (9.5) (9.5) (4.8) (10.0)
2.99+0,74 3.36+0.55 2.48+0,95 0.93+0.16 1.64+0.39 1.64+0.94 2.55+0,75 2.32:%£0,97 1.94+0,7
(24.7) (17.8) (38.3) (17.2) (23.8) (57.3) (29.4) (41.8) (36. 1)
0.79+0.04 0.70+£0.05 0.71+0.1 0.69+0,04 0.62%0.05 0.69+0.13 0.74:£0,04 0.67=20,04 0.65+0. 06
5.1) 7.1 (14.1) (5.8) 8.1 (18.8) 5.4) (6.0) (9.2)
147+4.3 197429  175%31 102+6 117217 11130 150+32 187424  154%10
(29.3) (14.7) (17.7) (5.9) (14.5) 27.0) (21.3) (12.8) 6.4)
145+9 19749 131%9 166+12 2009 159%11 158+17 21315 14213
6.2) (4.6) (0.9) (7.2) (4.5) 6.9) (10.8) (7.0) 9.2)
118422  182+35 123427 139+32  180+36  143%37 15346 18633 12643
(18.6) (19.2) (22.0) (23.0) (20.0) (25.8) (30. 1) 17.7) (34.1)
4445 53+8 45+4 51+4.3  65%7 515 465 62+7 45+5
(11.4) (15.1) (8.9 8.9 (10.8) 9.8) (10.9) (4.3) aLn
424461  538+36  431+40 488445 64027  455+33 472470 529454  492%40
(14.4) 6.7) 9.3) 9.2 4.2) (7.3) (14.8) (10.2) 3.1
55999 661156 559115  684+124 650%114 650%125 700166 618151 561+135
17.7) (23.6) (20.6) (18.1) (17.5) (19.2) (23.7) (24.4) 24.1)
413+165 3805+71  473+163  433+186 601x124 614£299 6224265 6421285 734+227
(40.0) (23.3) (34.4) (43.0) (20.6) 48.7) (42.6) (44.4) (30.9)
74+18 86427 7849 72415 97+12 84+23 76+16 75+16 86+8.0
(24.3) (31.4) (11.5) (20.8) (12.4) (27.9) @1 (21.1) (9.9)
48+11 55+14 37+9 44+5 48+10 416 48438 5246 38%5,7
(22.9) (24.5) (24.3) (11.4 (20.8) (14.6) (16.7) (11.5) (15.0)
173+92  101+32  285+104 229+76 306+29.4 333+189  160+103  75%19  341+73
(53.2) (31.7) (36.4) (33.2) 9.4 (56.8) (64. 4 (25.3) (21.4)
5343 50+2 53%3 55:+2 5743 52+4 55+ 4 54+3 54%2
5.7 (4.0) 5.7) (3.6) (5.3) 7.7 (7.0) (5.6) 3.7
684392 440148 1264+518  851+303 1365+133 1333814  625x477 287+75 1673+381
(57.6) (33.6) (50.0) (35.6) 9.7) (61.1) (76.3) (26.1) (22.8)
12.1+1.9 11.240.8 12.1+1,7 12.0+0.7 11.5+£0.4 11.5%0.7 11.4£1.,2 11.9+1.3 10.4+0,8
(15.7) 7.1) (14.0) 6.1) (3.4) 6.1) (10.5) (10.9) 8.1)
3.1+£0.5 2.9%0.2 2.9%0.5 — — — 2.5+0.3 2.5%0.3 2.2+0.3
(16.1) (6.9) (17.2) (12.0) (12.0) (14.1)
9.5+1.7 8.5%0.5 8.0xl1.3 — — — 9.3%x1.4 82x1.5 7.7%l.1
(17.9) (5.9 (16. 3) (15.1) (18.3) (13.9)
14611 1371 147+4 155+5 160+1.3 152+13 148%7 141+3 134432
(7.5) 0.7) @7 (3.2) 6.1 (8.6) 4.7) 2.1) (23.9)
5.9+1,1 5.3+0.3 5.3+1.4 0.8%0.4 6.6+0.8 5707 56+08 51+0.6 4.6+04
(18.6) (5.7) (26.4) (6.0) (11.8) (12.2) (14.3) (11.8) 6.7
109£9 1001 107£2 108+5 11549 10811 106%5 100£2 10412
(8.3) (1.0) (1.9) (4.6) (1.8) (7.8) @70 (2.0) (11.5)

Each value in parenthese is coefficient of variation (+ %) of determined values.
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Table 2. Analysis of varience by one-way layout of biochemical values in serum obtained from
different blood sampling sites of fasting and feeding rats

DAVOJ DA DV DO DJ AV AO AJ V-0 V-] O]

Test -

Fa — Te Fa Fe Fa Fe Fa Fe Fa Fe Fa Fe Fa Fe Fa Fe Fa Fe Fa Fe Fa Fe
T-PRO ok ok ok Kk K Kk ok Aok * kK kk kok Kk Kok Rk kk kKK
ALB AT *k % *k Kk *k ko kk Ak kK kK K
AIG TR ] Wk Kk kK Kk kK ok Kk Rk Rk ok kK ok Rk ok Rk Kok Kk
BUN  xx * K K kk Ak ok kk Kk Kk kk K kX *ok kK Kk
UA *ok *k Kk kK Rk kK Rk Rk KK kK Rk Rk Kk Rk Rk Kk Rk ok Rk ok
CRN  — %% %k %k kk — — —— —— —— —— o~ — Xk kX Wk Rk Kk kK Kk
GLU Ak ok kok Rk kK Kok *ok Kk kK *k Kk Kk Kok ok KK KK Kk ok
PL Wk Rk Rk Rk Rk Kk Kk Rk ok Rk kK kK ok *k ok Kk Kk Rk kK
T-GLY % ok Rk K Kk K * *x
T-CHO #% xx %% *x %% *k ok x kx >k Wk Rk kK k% kK
ALP Ak ok kK ok ok ok sk kK ok Kk kK K’k kK % sk kk kK Ak ok
CHE * *k Kk %
CK — * ok —_—_— — —_ — — = — *k *k *k Rk Rk K
GOT * *% Rk kR kk Rk kK kK KK KX ok ok
GPT  xk *% *ok Kk *
a-HBDH % sk sk sk k% kk  kk kk  kk Kk kK okk kk K *x Kk kK kK
LAP ok ok *k koK * Kk * dok kk kok k%
LDH-P % kk ok kk kk Rk Rk Kk Kk Rk Kk *% *k P T T
Ca Kok ok Kok ok kK kK Rk Rk ok Kk kk sk Rk ok %k *ok
Mg — — —_— = — = = — — —  hkk  kk — — — — kk kk — —
Pi — —k — — — — — — — - —_ - _ — —_ =
Na ok kK sk kk kk kK Kk * kK *k kk kk kk kk ok Rk kk Rk Rk Rk
K *k * k% ok kk Rk kk Rk Rk kk K kK % ok Kk kKK
Cl ok Kk ok Kk kK KK % *k *k *k kK Rk Kk ok kk wk Kok

Significant difference—*: P<0.05, **: P<0.01
Blood sampling site—D: Decapitation, A:Abdominal aorta, V: Vena cava inferior, O: Orbital venous

plexus, J: Jugular vein

Pretreatment—Fa: Fasting, Fe: Feeding

140
120
100+ i 2
§D_n=.
N
80 -
T-PRO ALB A/G BUN UA CRN GLU PL T-GLY T-ClI0 ALP CIIE
]16‘ ;’ N Decapitation
i ] IO Abdominal aorta
12 : g 1 Vena cave inferior
Y : k L1 Orbital venous plexus
§ §'. : : - l-ﬂ- Jugular vein
100 e . T . = T .
Tl R TE : §EEFP - b gy “EEFD
N N :
80 ]
60 2 -
10
CK GOT GIT o-TIBDH _LAP  1LDH-P Ca Mg i Na K Cl

Fig. 1. Comparison between biochemical values in scrum obtained from different blood sampling
sites of feeding and fasting rats

Vertical bars indicate ratio-percacnt (values obtained from feeding rats X 100/valucs obtained from
fasting rats), * P<0.05, ** P<0.0l: significant difference from fasting rats. |: no data
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Table 3. Analysis of varience by one-way layout of biochemical values in serum obtained from
different blood sampling sites of unanesthetized and anesthetized rats

DAVOJ DA DV DO D-J AV AO A-J V-0 V-J O-]

Test

Ua — Ea UaEa UaEa UaEa UaEa UaEa UaEa UaEa UaEa UaEa UaEa
T-PRO x = ok * * ok * dok kk kk o ok kk kk Rk Kk
ALB ok * kx *x Kk *k Kk ok kK
AlG * kk X *% *k KK Kk k% Kk ok kK *k Kk
BUN *k kK kK *ok Kk ok Aok kk Kk % *ok Kok ok ok
UA *k * okk ok Rk Rk Rk kR Kk kok kK Kok Aok ok * Kk ok *k
CRN %% *k Kk kk kk ok kk kk K kk okk Kk *k
GLU %% %% *x Kk Ak Kk ok ok Kk Rk kk ok ok ok kok ok Kk kk
PL ok Kk kk P Aok Rk kk ok kk Kk ok Kk kk Rk Kok Kk *k
T-GLY * =*x *k *% K,k kk Kk Kk *k kk ok ok ok Kk
T-CHO %x x * *x Kk kk ok % *ok ok kx kk kK
ALP *k ok * Kk Kk kK kK dok kk ok ok kk ok ok ok Ak
CHE *ok * *k * *k K ok Rk *ok *
CK —_ —_— — — — = = = * *k *k * kK Kk K
GOT *% Aok Kk kk kk Kk kR Rk Kok *k * *k *
GPT Hok Kk ok ok kK K’k ok * ok ok Kok *ok
a-
HBDH ** Kk s,k kk ok Kk *k *k * ok k% *ok *k
LAP dok kK * * ok * ok kK% kK kk ok *
LDH-P xx *k sk kK kk Kk *k *k * * ok k% *%k % k%
Ca - * oKk dok kk Rk kk kR Rk Rk kk gk Kk *% *k *ok *k
Mg *ok — % K kR kR — — *k ok —— kk  — —  kk kK ——  —
Pi *k Ak Kk — Kk ok —_— —_— — — = — —
Na *ok Kk kR ok kK kK kK *
K T sk kk Kk Rk bk kk ok Rk bk ok *k s,k ko *%
Cl *% Kk *

Significant difference—*: P<0, 05, **: P<0.01
Blood sampling site—D: Decapitation, A: Abdominal aorta, V: Vena cava inferior, O: Orbital venous
plexus, J: Juglar vein
Pretreatment—Ua: Unanesthesia, Ea: Ether anesthesia
%
140
120

100 g™ s §-x‘§= S

V2

80
60 T-PRO ALB A'G GLU PL T-GLY T-CHO ALP CHE
%
160
8 Decapitation
0 Abdominal aorta
10 _f_ Vena cava inferior
1. Orbital venous plexus
120 A Jugular vein
100 g i N §:LEE §'&
80 \-i &

CK GOT GPT «-HBDH LAP LDH-P Ca Mg Pi Na K Cl

Fig. 2. Comparison between biochemical values in serum of different blood sampling sites of anesthetized
and unanesthetized rats

Vertical bars indicate ratio-percent (values obtained from anesthetized rats x100/values obtained from
unanesthetized rats). * P<0,05%*%, P<0, 01: significant difference from unanesthetized rats. |: no data.
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1) hEgepd), kST, ik SE SikEEE &
FEE, AT : 4R, 97, 150 (1979)

2) EWFEE ¢ BAEIE, 406, 106 (1976)

3) higseT), $ARET, TR 9T AR, 9T,

141 (1979)
4) hEEE, HOREET, TR I MiERE, 97,
147 (1979)
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ARALFEDIGER Ca R LIALE W OTIEELR (V)

BEREDT - MR ES
FHEHESE - B

- FREETEEL - REHT
- FUIGE - (B0 /DEIBRA

Antitumor Effect of Compounds Synthesized in the Division of Synthetic
Chemistry (IV)

Michiko Mivanara, Shozo Kamiva, Masahiro NakapaTE, Shoko Suevosnr

Masayuki Tanno, Makoto MrvaHARA, Akihiko MAERAWA and the late Shigeyoshi OpasHmMA

As an extension of this series the antitumor activity of 230 compounds synthesized in the Division of Syn-
thetic Chemistry was tested with Donryu rats bearing AH-13 cells and also with CDF; mice bearing L-
1210 cells, Thirty compounds of these were divided into five groups of triazenes, 2-oxazolidones, pyridines,
quinolines, anthraquinones, adenines, and miscellaneous compounds. )

Some of the triazenes and 2-oxazolidone N-nitroso derivatives were slightly effective against AH-13 and

L-1210 cells.

(Received May 31, 1980)

B OH NARRT, BIAMIEILA»SDin i
TS HDARZ VY —=2v /i, BEFCIZ 230D
LB OWTRT Lz, 200 D L&D Tid
BRZfE L9, SEEHFLL AR Ehi29E (E-
201~E-230) DA 27 Y — =V 7FERYIET 5,

1. RyU=—=HhE

(1) AH-13 27 Y) —~=v rvY AT A

105 @ AH-13 fifas Fv Y v « 5 » bOJE
PICBIEL, 3 BECIDKZIRRL, EIeREETED
Dlc B TF A MC{ES TR e, 1iE6TNEL,
AETT2~3FFE L, B3 BEXWER1H
o mBEEARER LY, SARHEH L. BERER
1 ERERZS OARHED 1/5 & Ui, 70T
IXBHEHB60R TOEFERIZE o7, FEHEITI RO X
5izsEmit, '

AH-13 27y — = v 7 ORI

e G0RATR
- 0/6
x* - 0/6~1/6
+ | 2/6~3/6
H 4/6~6/6

* B, 60B4AFRIA LD Th, 60BEPT
DEFEEDOZ LRI, D EDl,

(2] L-I2I0R2 Y ==V Y AT A :
105 > L-1210 flifa% CDF, = v xoRBRHIZH
fiL, 2B&6ABRBBACEEnEESLE. 1
TE3WT 3~ 4 O AER 2l o7, BIUTER T/C
(LEREOFHER BR/RMROFHEFRR) 22
khFELE T/Cz125% 2 HFHDOALL L.
2. L& '
LREIAL Y - =V FE{T 1At Gk 5 RO HH
Lic. 204N, ¥ AROBAIRRAITRD &
BHTHS. ' »
(0 FUTV= ViR
E-203: 2- (3—Cyano—l—triézeno) pyridine l-oxide
potassium salt, dp 224°

E-204 : 3-(3-Cyano-1-triazeno)pyridine 1-oxide -
potassium salt, dp 240°

E-206 : 1-(4-Chlorophenyl)-3-cyano~3-methyltriaze-
ne, mp 76-77° ]

E-220 : 1-(4-Nitrobenzyl) -3~ (4-tolyl) triazene, dp
113° '

E-221 : 1-Allyl-3- (4-tolyl) triazene, mp 34°

E-228 : 1-Methyl-3-p~-tolyltriazene, mp 81-82°

(@ 2-A*yVY ¥VELG
E-202 : 2-Oxazolidinone, mp 89°
E-223 : 5-Phenyl-2-oxazolidone, mp 76-78°
E-~224 : 3-Nitro-5-phenyl-2-oxazolidone, mp 76-79°
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E-225 : 4-Phenyl-2-oxazo'idone, mp 105-107° L1210 =
E-227 : 3-Nitroso-4-phenyl-2-oxazolidone, mp 30-32° Cgr:rg%‘i?d sgi;lii% ﬁgiﬂl}x}%
E-229 : 3-Nitroso-5-methyl-2-oxazolidone, mp 30-32° -
E-230 : 5-Chloromethyl-2-oxazolidone, mp 99-100° (2) 2-Oxazolidone Derivatives

B vyvev, #2VVRUTVESH viETHE E-202 - 101
E-215 : 1-Tsobutyl-3-(3-pyridyl) methyl-1-nitroso- E-223 - 109

urea, dp 94-95° E-224 - 115
E-216 : 1-Isopropyl-3-(2-pyridyl) methyl-3-nitroso- E-225 — 109
urea N-oxide m-chlorobenzoate, mp 122° E-227 - 125
E-217 : 1-Isopropyl-3-(2-pyridyl)ethyl-3-nitrozourea, E-229 + 139
dp 62-63° E-230 - 100
E-226 : 1-Isopropyl-3- (4-pyridyl) methyl-3-nitroso- (3) Pyridine, Quinoline and Anthraquinone
urea, dp 76° Derivatives
E~207 : 4-Amino-3-chloroquinoline 1-oxide hydro- E-215 — 107
chloride, dp 270° E-216 —
E-218 : 3, 6-Dimethyl-1-azaanthraquinone, mp >260° E-217 - 155

() 77 =viEaE E-226 - 106
E-209 : N9-(N-Methylcarbamoyl)adenine, mp >300° E-207 —%

E-210 : N9-(N-Ethylcarbamoyl)adenine, mp>300° E-218 + 125°
E-211 : N9-(N-n-Butylcarbamoyl) adenine, mp (4) Adenine Derivatives

228-232° E-209 - 114
E-212 : N5-(N-Phenylcarbamoyl) adenine, mp>300° E-210 - 100
E-213 : N9-[N-(2-Chlorozthyl) carbamoylJadenine, E-211 -

mp >300° E-212 —

(5) *oft E-213 - 117

E-201 : 2-Hydroxy-3-piperidinomethyl-1,4-naphtho- (5) Others
quinone, dp 198° E-201 -
E-205 : 3-Azidopyridine l-oxide, dp 99-100° E-205 _
E-208 : 1-Dimethylamino-2~imidazolidone hydro- E-208 -
chloride, dp 141° E-214 + 182
E-214 : 1,5-Dimethyl-2-phenyl-4- (3’-methyl-3'- E-222 + 102

nitrosourcido) -3-pyrazolone, dp 106°
E-222 : 1,3-Diphenyl-1-nitrosourea, dp 105°

Results
Compound AH-130 Sg;;lrzl lx?g
number screening Max, T/C

(1) Triazene Derivatives
E-203 —*
E-201 —*
E-206 * 98
E-220 + 141
E-221 —*
E-228 - 133

* Anti-AH-13 effect was evaluated by MED
(minimum effective dose) test.®

3. RIN—=VIEBOEED
UEDiER 2G5 kD X 210l D,

AH-13 L-1210
A2 Y—=vy Max, T/C
=t =125
1) rY TV vEETE 2/6 2/3
(@) 2AF VY FYEs
@ ¥yov, #79v
RU7v 7%/ v 1/6 2/4
FRNe S
() 75 =itk 0/5 0/3
(5) Fofin{bdiy 2/5 1/2
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SBIAZ Y~ = v 7 RRT L 29fEDdT AH-13
LU THIREZ R LA DI 9 Ml THo7o. hOfbE

BT oWTIETIC L-1210 DA 7 Y — = vV I & {Tolc.

(1) AH-13 iz LTty mLic b o, (2) L-1210 4z
WIS B LIS EMLIENEh B L0 T 04
m@@mé%mobfL4m0®zyu—:/ygn
VW, TEARARLIE. LaL, §EAZ7Y)—=v
IEfT otk EHoduziy, WESZR LTHEhET
T X5 bt inm o,

FY TV 2 VERRIIS ETEYV S DY T S MY
TV = VK THotedS, PA=VDIYITY 2 VR
PYUTY 2 UANAFAIEDBEAL LT X DI T
{BX5izitate.

Fioy —AoREHELTL, —HEOFFF VY ¥

VAt

VRTFaVviEADA L ) — = v ST
f*/vb/®§WﬂiNcbn/§&§ALfm
EHOIEHHRAR LI, 7F = ViEHHTIXR)
xR TLOIRLL R 21,

B ToORRILUETH 21, 4FTRAEWIE
M EERY DD Einkh, ¥, 5 CRHE
LA RO LicfbtAolEBirda o kit kb,

I RCHERAOMTELS S LT IRE T T
Wb,

X {13
1) REIFS : fUERB, 94, 148 (1976)
2) WEEWMT S : AR, 96, 91 (1978)

3) HERFMTFDS : iR, 97, 107 (1979)
4) Michiko Miyahara et al.: Gann, 70, 731 (1979)

APETREE R (RARRIEHEER) “BiR= v 7

Vv RS (Control 741) 2o\ T
KEERRT - KRR - IIHKR

On the National Institute of Hygienic Sciences Standard (Japanese Pharmacopoeia

Standard) “Cortisone Acetate Reference Standard (Control 741)”

Miyako Onta, Toshio Knura and Jiro Kawavura

A material of “‘Cortisone Acetate Reference Standard” for Japanese Pharmacopoeia was tested. Follow-
ing analytical data were obtained; melting point: 238° (decomposition), optical rotation: [a]¥=-+212°
(1% in dioxane), loss on drying: 0.65% (105°, 3h), infrared spectrum: same as International Chemical
Reference Substance (ICRS) and former JP Reference Standard, absorptivity: 395 at maximum wave-
length of 238 nm, thin-layer chromatography: two contaminants, assay: 100.3% by UV, 101.4 by BT and
99.4% by HPLC method against ICRS, respectively. From these results this material was authorized as

new JP Reference Standard (Control 741).

(Received May 31, 1980)

MOWERFFRT JPK) OEf=r+V v, A
KPR ENE SR DR AR R O ML RPNV 5 Har
PRI, (AAERFEER) B rsy
VTS (Control 741) % Bk L7c D THETS, 7o
L, CORHERI 2 OERLEOEERE LTLAG
Lh2BEEHEBLT, B2 r vV v OEHR LS
RAHITACRS), 7 2 Y »IRFFH ML (USPRS),
il A AT R IR UNBSM)&UHWMEﬁm
(Bulk) %3 & LTE ERHDOHIILE LT
%ﬁ&mm,ﬁﬁﬁm*nfvamﬁﬁw7n
< F 757 HPLC ), 729 »FRHTHGEH

i,

RTWB7A—F 5 VY vaik BT )Y KU JP
THAVWLRTWS UV &2 # v, i HPLC 3
EBOLTREEALT, FEEZOHEOHELRT
ST TG T 3.

1. FEH BAERHREBAL, 22/ —-Ahb
2 @G LA (JPRS-M), '

2, 3% ICRS(Coatrol 167006), USPRS (Control
F), JPRS 591 Zy* Bulk #fEffibz A5 Vv OxiReE
LTV e, F o MoRIUERS LAV,

3. KB HYOREERT: i QV-50 R, 5t Do-
uble-40R R = = 4 P SM 401 &), BBIEY
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B ISR SBIge MP-1T B, FRsbarJerEst : 8
4533 DS403G &, ks~ 2777 BY
635 Tiz. LDC #24ME e = % — (254 nm Ji}) ROFL
{LTR4% R-22 WA b i Lic L o e,

4. HBRAEE

1) Fhdn, FEUL, ASHRIRAR 2 Pk JP KX
W2 g vV RO —E IR Lic it » TRBRAT
7.

2) Wiz er~< b7k Ao By Al
L (GFass) # 110° T I MG (LT, JPRS-M,
JPRS 591, USPRS, ICRS Fvf Bulk @7 v m koL
AT (20 mg/ml) DX hFR 15pl % 1 om O
ARy +T5, 7 BEkLA T Y 9:1) %k
PRI & LGy 15 em BRI Lo Bl Bz L,
SAVF M T CIREE T 5.

3) Bk

(i) BHETOME : 34 10mg & ¥z it
b, A&/ —AREML, ERIZ50ml L L, Wi
HOEEECEWTL, & OFERYBIIZARUTHY:,
THIIC X 2B % B 7.

(ii) HPLC:: 9y 7=y v RPI8(x 7B,
5um) HFETA LI 4x250mm DAF VY VAL T A
I, TR T 2= P YA KW (4:6) &
JAuS, ViRt 1ml/min (FEF) 170~180kg/cm?), F&
ERE7 A Ay — 0 0.82, 5 ATAKGT 30°, FCARERE
5% 2.5 mm/min & U7z, BURHEWE 9 ml i2Yis
BHRELTAFAT V=Y rYE) 28mg 2 &
J = AR THML 25ml & L 1 ml %i0k,
BRALTHRMEEE L, 0 5 237
ib&lLt.%ﬂmwm&ﬁ%ﬂﬁﬁ—ﬂﬁétﬁ
THREOE~ 2 O E DM ENTIT o,

(i) UV k3% Sml L IERiz&E D, 22
7= e i L, IERE= 100ml &L, = ofF

IZo¥ A2/ — TR e LT 238 nm 2k 2R
FERE L.

(iv) BT ik : USP o Steroid assay? %7 T{51E L
TIT» 7z ThbBlHRE 3ml L EMzE Y, =
2 7 =N CIEHHZ 100ml &%, o 10ml
B ARBRIZED, ChZTA-F TV YDA
50mg % 4% /s —A 10mlZiGpLici 1 ml #inx
TREGL, WWTIOXF LT AFAT VY E=V AL
Y F o=z —A0HE (1:9) Imline TRL
L, BRzooiiliiE Licdd 525 nm DL
FeIGE Lic, SHRTGCIRZe BB 2 T e,

(v) HPLCz X250 ¢ 47348 2. 0mg *1E
FEiof b, Az —n Ilml 0% CHEA LETAR

FEmE Ui, 200 EREAEIRICTHS.
5. RERER

D iR BEELERRTIZ R

2) b 238° (GFEE).

3) BEREE (2P : +212.7° (n=3, FEiRtk, O0.1g,
A%+ v, 10ml, 100mm),

4 FRRIT 0.65% (105°, 3nff).

5) FHAAEI A7 P Figl i+, ICRS
Ut JPRS 591 E[@—DA~7 b ARRLI.

6) AR A~z A Fig 2 1ZRT, BRIROE
Kt 238nm ThH o7,

7) WEREE 395 (n=5, £ %/ —~n, 10pg/ml),

8) Hitrmr=tr o7y 2w~ 277 a% Fig,
317, JPRS-M TiiE ARy P HAHZ <7
202D AH » AP, USPRS Jut JPRS 591
LREFED ARy +RiEDI, ICRS (2351 2%
HDOARy M1 HOL AT,

8) ik

(i) HPLC Iz X aidiizonT

ICRS ZJliv T« OYEEDRMETE % ED, Mk
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.. B /
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o
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Tig. 1. Infrared spectrum of new “Cortisone Acetate Reference Standard”
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Fig. 2. Ultraviolet absorption spectrum of new
“JP Cortisone Acetate Reference Stan-
dard” (12. 75 pg/ml methanol)

WA UER L., T o4 Fig. 4 1254
Frfg= v+ v /55_0 3~2.4pg k, PIERHEHITIZ

345 € — 7 B &L ORI RIF AT RE R L.

%ﬁV%H63l®
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(ii) MEOL‘E*&“

Table I 3z HPLC, UV R BT o 3z X b 35
MRz nd. Wihd ICRSA# 100 & Lk ¥
DfiTH 5. HPLC thiz o\ Tit% 4 BOIED T
fi5, UV 3Tk 2 B0 SR L 5 ZhEh 3
EIOF4{1, BT LTIz 8~9mOMEDTHM TS 5.

UV $R0 BT 3T, 3XToiRat ICRS =
$HLT 100£1% OFEEAT B -7 idh & §, HPLC
Tk Bulk 2397, 6% & TRV AR L.

2 AR O SIEES R X AR ERRA L, T ofit
100 & L; chizxf+» HPLC XU BT ikiz X 5
-?’ﬂl@kba:i Ltz ops Table 2 TH 5,

Table 2 7515 272 X 51z, JPRS-M, JPRS 591
%0t USPRS i, HPLC X3 BT o Fh ol
#Th UV Bizgd Ui LR TN L RADT,
Ih SHOENEOLHEME LTHVEZENTE
3.

T, Ty sz KitiEAIZ X
HPLC #{7 - 7=4§1% Fig.5 124

bR LI 333 2 BT ERENR

detected under UV light (254 nm)
2. Material
5. Bulk

1. JPRS591
4. USPRS

3. ICRS

[

Peak height ratio

' ! TN
06 1z 18 24-
Cortisone acetate (pg)
v Fxg 4. Analytical curve for cortisone, acetate by
‘- . HPLG : Do

Bulk, iz 9 DALY t‘—)zﬁiﬁztﬂ éé@, peak 1
RO 6 RS 2 o 12 PR S ERFERCIE
e 7@&&05#/4b %€~ 7 DRHEIEIIRS
GE’EHZE:/I/—‘)‘-// HERB ENTHREABHIC
SUTIIE Lz (550504 Table 3 12w,

peak 1, 3, 5, 6 iZDOWTUX, aAF V'YV, a2
AFnv, RS v F=vav, Biiie Frarsry
VAR Las o, 34 F VY RUHRE ¥
o AF Y YREELE LT Buk thae—2 1 RU6
DEEREHTITH &, ThEFR0.3B%RU0.39%4TH
»72. JPRS-M o — 27 1 RO 313wTh$ 0.1%
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Table 1. Assay results of each preparation when ICRS was used as the reference substance
- JPRS-M JPRS 591 USPRS Bulk
% n  S.D. % n S.D. % n S.D. % =n  S.D.
HPLC# 99.4 4 0.65 101.3 4 0.54 99.9 4 0.25 97.6 4 0.65
UV-1*2 100.9 3 0.78 100.9 3 0.51 100.8 3 0.68 99.9 3 1.27
Uv-2*3 99.8 3 0.68 10,0 3 0.76 100.5 3 1.00 99.5 3 0.4l
BT*¢ 10I.1 8 0.89 100.2 9 0.87 100.1 9 1.3l 98.9 8 1.14
*1 High pressure liquid chromatography
*2 Absorptivity by Shimadzu QV-50 spectrophotometer
*3 Absorptivity by Union Giken SM-501 spectrophotometer
*4 Blue tetrazolium/tetramethylammonium hydroxide
n: number of assays
S.D.: standard deviation
Table 2. Ratio of the results by HPLC and BT method to that by UV* method
JPRS-M JPRS 591 USPRS Bulk
HPLC/UV 0.990 1.003 0.992 0.979
BT/UV 1.007 0.992 0.994 0.992

* Combined results of UV-1 and UV-2 in Table 1

o o, wf Raothr ke €1 5 CHST AN

Fig. 5. High pressure liquid chromatogram of cortisone acctate

Instrument: Hitachi 633 liquid chromatograph with LDC UV monitor (254 nm),
Column: Lichrosorb RP18 (5 um, prepacked) 4 x 250 mm, Solvent: acetonitrile
water (4 : 6), Flow rate: | m//min (180 kg/cm?), Sensitivity: 0.32 AUFS, Column
temperature: 30°, Chart speed: 2.5 cm/min, Applied amount: 40 ¢z in methanol
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Table 3. Impurities in cortisone acetate

Retention time (min)

Bulk 4,48 5.32 6.32 7.84 8.40 9.28 10.27 18.68 23.32
(peak no.) ¢} @ 3 1¢)) (5) (6) ©)) ) 9
ICRS 4,52 6.32 23.48
USPRS 4.68 6. 36 8.68 10. 40 18.88

JPRS-M 4.68 6. 36 10. 44 18.80 23.32
JPRS 591 4. 56 6.24 10. 32 18.68
Prednisolone 4,16 11-Dehydrocorticosterone 7.08
Hydrocortisone 4. 36 Prednisolone acetate 8.64

Cortisone 4. 64 Hydrocortisone acetate 9,24
Methylprednisolone 5.44 11-Hydroxyprogesterone 15.92

Corticosterone 6. 44 17-Hydroxyprogesterone 19. 32

Condition of HPLC: see legend of Fig. 5

AT JPRS 591 L RARETH ~7e. HPLC ot Ax s F4HHR& v WHO {beRipEHcv

TIRE LI TS\ & ExHhn ICRS i3, phase  x—imgh ALz
solubility test® {Z X b 0.5% ORI ST = AR B

2 1TV 5 DT, JPRS-M, JPRS 591 20 USPRS p'a ik
130.5%120.2~0. 3% e 2 Mz o O 5 % 1) USP XX, p. 916

EE AT b v 5, Bulk BURC EARUES LD 2) SEAIERBAFERA, p.291 (1976) FEEH

e . 3) WHO: blished d
TEV R RS > TV B & Eatho e, ) unpublished document

bz, EERES N D EF 1o B

E R R (BARIEFEELER) “~ v vk
== Y vEERER (Control 751) 122\~ T

KHEXET

On the National Institute of Hygienic Sciences Standard (the Japanese Pharmacopo-
eia Standard) ‘“Ergometrine Maleate Reference Standard (Control 751)*

Miyako OHTA

The “Ergometrine Maleate Reference Standard” (Control 751) for the Japanese Pharmacopoeia was
prepared. The following analytical data were obtained; melting point: 184.3° (decomposition), optical
rotation: [@]¥=+52.6, loss on drying 1.29%, assay: 99.9% by JP method (p-aminobenzaldehyde-ferric
chloride method), 100.9% by UV method against former JP Standard (Control 711), and 99.8% by non-
aqueous titration. Four comtaminants were detected by thin-layer chrematography. On the basis of
the results, the material of ergometrine maleate was authorised as the Japanese Pharmacopoeia Standard
(Control 751).

(Received May 31, 1980)

FAYEAFFERS (JPK) o~v s vz a2 TRV 2 B RRPRHE S (BAERFIRER) &
FY v oOMERR, EMERCHESE M Yo giElicotHET s,
wlLfvigAFL=ATA MY v, ASOERECZ 1. BEAEHE: vV FEMEASTE X DIBALE.
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Fig. 1. Infrared spectrum of material for “Ergometrine Maleate Reference Standard”
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Fig. 2. Ultraviolet spectrum of material for

“Ergometrine Maleate Reference Stan-
dard” (20 pg/ml)

Solvent front |—-—-—* e

Main spot

I
ik
|

[

Original line

M Jr ICRS
Fig. 3. Thin-layer chromatogram of ergometrine
maleate
M: material for ergometrine maleate reference
standard

JP: Japanese pharmacopoeia standard (Control
711)

ICRS: international chemical reference substance

Conditions: thin-layer chromatographic plates

was prepared with Wakogel B-10 and dilute -

sodium hydroxide TS. Layer thickness: 300 g,
solvent system: chloroform-methanol (4 : 1),
detection: ultraviolet light 366 nm (blue fluore-

scent spots), developing distance: 15 ¢cm, applied -

“amount of sample: 200 p3

Solvent front [—-—-—-—+—r—remrome o
-
G
Main spot O
TN
)
Original line ]
M jp ICRS
Fig. 4. Thin-layer chromatogram of ergometrine
maleate
Samples are identical to those described
in Fig. 3.

Conditions; adsorbent: Wakogel B-10, layer
thickness: 300 g, solvent system: ethylacetate-N,
N-dimethylformamide-methanol (130 : 19 : 1),
detection: ultraviolet light 366 nm (blue fluore-
scent spots), developing distance: 15 cm, applied
amounts of sample: 150 pg

2, BRHERURE : HZLY2NIT (Coatrol No,
167012), HAIIRDIEiL (Control 711), foZRIH
IS LA I P,

3. B OtEEE (i QV-50 B, gigak
YeEEEE (57l Double-40R T), 74F 5 JEEELET (B
A4 3658 DS-403G R, [1ThEeEH (ARSI
BMP-ITR), pH 2z » b (HILTEED).

4. REBFZ: iR TiooiEnt, JPX o—
AR AU EFER A G < VvA V=T A P Y V7
DREILR A LD,

5. RBRE

D R aisainR Tkt

2) e () 1 184.3° (n=4)
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Table 1. The percent contents of ergometrine

maleate by three assay methods

Sample JP method? UV method? Non-aqueous®

titration
JP 100.0% 100.0% 100.0%
(n=12) (n=8) (n=3)
M 99.9% 100.9% 99.8%
(n=12) (n=8) (n=5)

Samples are identical to those described in Fig. 3.

1) Absorbances of standard and sample solution
are measured at a wavelength of 550 nm after
developing color with p-aminobenzaldehyde-
ferric chloride TS.

2) Absorbances of aqueous solution of standard
and sample solution are measured at a wave-
length of 312 nm, )

3) Sample is dissolved in acetic acid and potenti-
ometrically titrated with 0.0]1 N-perchloric
acid.

In 1) and 2), Japanese pharmacopoeia standard

(control 711) is used as the standard.

n: number of tested samples

3) HRABIL A2 b s KBriefld: CIE L™
R ORMRIRA 2 + 1% Fig. 1 1257

4) BARIRASZ P FRERFR ORI
38 BIRA~ 2 b v Fig. 2 it

5) FENEEE: (a)P+52.6° (n=4, FEff#, 0.1mg,
7, 10ml, 100 mm)

6) IRIREL:1.2% (0.2g, <V Ay, 4R

N R e< 77 7ER ERER, BARE
RATHER RO L2 EOThTh Smg %
Iml D22/ = ML, EHbizt D 30~40p1 %

AXy FL, BHALACESY Fig.3 & Fig 4 2R3
SRR (366nm) X bl LIz & & B, Fig. 3

_Tik2fd, Fig. 4 i 4 Ao FEBLEALRDE.

L»L, JPX THOBRTWS p-SAFAT /S
YRAT7 AT e VIRELMGT5HETE, 4vv 7
ELFEARY MUAD ARy FREDI T

8) Eft: BAERAGHEREE L ERHY
Table 1 2773, JP k& UV it HARER AR
®100% ELicL Zfith s, MEREHL JP &,
UV ERUIEKIERE T, th¥h 99.9%, 100.9%,
99.8% TH»7-.

e Sh
b= Gitd

R E LTAFE L= VA V=T A MY
v, BAFERIEEGRUEREE2RISHE Lk
ML, Tof5R, FERBRAE COMIAFTH
b, {RCERM BATRAEER L~ L, ¥,
HEs e~ b+ 77 7R LB THOME TR, B
FERFRELMRUERLELRYITE R —Lr i R
OB ARy P RDI, ZhbORBERLD,
SEAF U REUE 23S, B SRR s R

(AAHERGEER) “HLARTE2T T2 L2R
», Control No. 751 & LT L1,

Hhbiz, BERLIET YD, HhLTny
fetiunteo v FIERAEER S, WHO (E¥2 R4«
V= EN e LET

X i
1) HTARIE AR, p.537 (1976) BEHR

2) J. L. McLaughlin, J. E. Goyan, A. G. Paul: J.
Pharm. Sci., 53, 306 (1964)
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On the National Institute of Hygienic Sciences Standard (the Japanese Pharmacopoeia
Standard) “Reserpine Reference Standard (Control 761)”

Miyako Oura

The “Rescrpine Reference Standard” (Control 761) for the Japanese Pharmacopoeia was prepared.
The following analytical data were obtained; melting point: 265° (decomposition), optical rotation: [a]§
= —121.3° loss on drying: 0.0%, nitrogen: 4.74%, assay: 100.5% by JP method (UV; i3) against former
JP Standard (Control 711), and 100.7% by non-aqueous titration. Five contaminants were detected by
thin-layer chromatography. On the basis of the results, the material of reserpine was authorised as the
Japanese Pharmacopoeia Standard (Control 761).

(Received May 31, 1980)

SIAMIE BRI (JPXK) ovear vy, [,
[5e, FMIESHEOE RPN 5 [Ea 4 R i
fh (BFRFERAREES) 2EHSLco THRET 5.

1. B : BAFAr4x—HRot X v EA L.

2. HERUREE : AAFRIEHS (Coatrol 711),
B ORREU LRI R A AT,

3. BE: oYoermEt (il QV-50 IY), wAREE
RO XREE T (= =4 vHPFEL SM-401 &), 74t
EEEY (HAr gt DS-403G ZY), (1 ghheXest
(ST AT e MP-IT ), @bt
e CRRAEE RAT-1), S|HAWEDRE (z—n
~ v 2151 29 )

4. BBAE R TLo0EMn, JPX o—
AR DOER 4 “venev” ok
Ly,

100

1) R R OOMAERATIZE WL,

2) R (GfRAD) : 265°

3} FIPRMLA 2 b o KBrggflh: Tl Lokl
HERE ORI A~ bk Fig 1izmd. Th
W RAER A OFARRAR 7 P A LA—TH
7.

4) EHNTIIAR7 b BEERER A 7 r R
LU 5N BERTIHE L E EDENBIRAN 2 b
% Fig. 2 {2t

Fto, SNEHGiC o Lick O£ 268 nm JI*
290 nm iz 3513 B ELERITRD E |8 offiz, ThE
284 & 192 THote.

5) BORLE: (a)P=—121.3° (uthik, 0.25g, 7
v wmhuna, 25ml, 100 mm)
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Fig. 1.

Infrared spectrum of material for ‘‘Reserpine Reference Standard”
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Fig. 2. Ultraviolet spectra of material for “Rese-
rpine Reference Standard”

(1) 9.95 mg per 500 m! of chloroform
(2) 10.35 mg per 500 m! of 5N acetic acid

6) ho7AFe F: sre il ABHRTONE
268 nm JRU 295 nm (Z351F B MIEIELL (Ags/Azgs)
UWETH L E, PEMERRUBATER AL R
121,84 A—Dfiia/RL, WP Liz 380 nm iz 437
LI b oY iGN

7)) TERRME :0.00% (0.2g, WWE, 60°, 3L

8) EEFi:4.74% (WIRMT 4.60%)

9) #FAsm~ b7 BEREHECEADE
A FHERD 5mg ¥ 7 m ek a 0.5ml 2L,
D 200~40pl AHy L, EALRERA Fig. 3
R, MEHRIZ Y 4 v G V7o, 254nm
DEIMRIRITIL, LA EVOLRBOARY FEL
LS h, T4 ARy MIZEbHRiH -1, 366
nm OEMUBHTIvesr Yy Ayl iy

, BHERFERRUD BARERIFELESS & iz, 400 pg
@@Wfisﬁ@ K E &R,
10) SR IBHERIER A JP X oERE T X b,
AR HIRRES (Control 711) 2 iEHEE UCER
%&%, 100.5% (n=4) &4z, %4, 0.01N ;f
ViR A A2 dlKaiiEik ok, MiEf e 100.7
% (n=4) THot:

Solvent frontj=-—-——+—+—r=—=c—c==-—"—

Main spot

Original line b
M M P Jp
200 400pug 400ug 200pg
Fig. 3. Thin-layer chromatogram of reserpine

M: Material for reserpine reference standard
JP: Japanese pharmacopoeia standard (Control

711
Conditions: adsorbent: silica gel GFay, layer
thickness: 250 g, solvent system: chloroform-

acetone-diethylamine (5 : 4 : 1), detection: ultra-
violet light (254 nm and 366 nm), developing
distance: 10 cm

ot =TS
jit=] Gl

ERFEEE LTAFE LV E VY, BARIER
FEEE R L A Ui, T Ok, FERBRAET
OUYBRIFTH Y, fHo B A AR GIERE
—F L, Rz m= 23 78 X AT oW
T, BAERFRERL—K L. chb oK
Rz b, SEIAFUEERREE A RRDT
REER (BASRATERS) @l cR{E2h 52
L %30, Coatrol No. 751 : LCTHAiL7:. #£bD
w, MEREEGET AR, ML T eiini
R 254 F RSz EI LT

b ik

1) HARERAZFERA, p.632 (1976) EAEHKIK
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Phthalic Acid Esters in the Imported Bourbon Whisky

Yukio Sarto, Mitsuharu Takepa and Mitsuru Ucnivama

The imported Bourbon whisky was contaminated with 0.06 ppm of dibutyl phthalate and 1.2 ppm of
butylphthalylbutyl glycolate, the latter originated from the packing in the cap of the glass vessel.

(Received May 31, 1980)

TBAH6%E, WRSFENDKDHNT 7 2 AR=AT
M Ehie o E NI LR TCT7 ZAE=AT L
T X ARES R s 2ac Bz vwic b, “HI2o0
PCB” = L 2 [KIRGH E UChill L Eh L.

* 72, MFMOIEE, 504EICIX7 2 A = AT AT X
HIEADTHHAIRE {Huli s hi.

Z oW, HVNEOMA, HHRR, Sy 770V
KIS AT, 7 2 A=A 7 A DHE,
e DRBENHAB IR DIZORT, Whidd “4
—o PCB” frffidibific iy 7.

LE, MAY 4 AF—thD7 2L =R T L Jl%
Pt UtctE, butylphthalylbutyl glycolate (BPBG)
Tt¢ dibutyl phthalate (DBP) A 2 hie. AT
G 7 — 2 RO o R oWt T 5.

g2 Ex 7 ik

1. ##

BEAM BOURBON (KENTUCKY STRAIGHT
BOURBON WHISKY), Bottled for Export from
USA, 4/5 Quart (§) 757mil), pH 4~4.5

2. SRk

2-1. N—K74ZXF—hOT75L— OS5

SREEOLEBLINTIT e o e, s S0 mliz 577
Big bV v AR 20ml ik, n-~F v 30mi
T3 L, me~A v i 5 BhiE S L Y v LT
WL, MUKBERE - by v A TREERIE, WIEET
1ml iZiuiiiL, A7 r~<br 7571250 Gpli L.
PiGcianrarze~< b 2757 « JTRDMEH VT2,
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Fig. 2. Mass spectrum of BPBG in the imported

Fig. 1. Mass spectrum of DBP in the imported Bourbon whisky
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Studies on the Valuation of Peroxide Value and Acid Value of Mayonnaise,

Margarine and Shortening for Establishing Food Standards

Midori Mrzara, Tatsuo Konpo and Mitsuru Ucrryama

‘As the reference for establishing food standards, peroxide value and acid value of mayonnaise, margarine
and shortening was measured.

Both acid value and peroxide value increased with the lapse of time after manufacture. Significantly
high peroxide values were recognized in the surface of mayonnaise.
These results suggest that the sampling site should be defined for the evaluation of peroxide value of mayon-
naise.

(Received May 31, 1980)
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Table 1. Acid value and peroxide value of mayonnaise, margarine and shortening
Period .
Maker after manufacture Type of packing Acid value P?:ltlse
(month)
Mayonnaise Q 1 tube 0.26 0.30
" 2 " 0.34 0.55
" 2 for the supply food 0.32 2.48
" 4 bottle 0.45 0.32
" 4 ” 0.36 0.24
¥ 7 tube 0.71 3.09
A 1 " 0.13 1.18
" 1 v 0.11 0.80
Margarine F 1 case 0.04 0.62
Y 2 " 0.08 0.34
A 4 ” 0.07 1.16
Shortening C >4 can 0.19 0. 31
T 3 ” 0.14 0.32
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Table 2. Comparison of peroxide value at various parts of mayonnaise, margarine and shortening

Period Peroxide value
after manufacture Type of packing
(month) Upper* Middle Lower
Mayonnaise 1 tube 2.20 0.30 —
2 " 4,04 0.55 0.35
7 n 54.23 3.08 0.68
1 " 5.37 1.18 —
1 n 1,30 0.80 —
3 bottle 8.35 — 0.32
3 4 3.97 — 0.24
Margarine 1 case 1.32 — 1.16
2 4 0.37 — 0.34
4 " 0.47 — 0.62
Shortefiing 3 can 0.30 — 0.31
>4 " 0.28 — 0.31

* Upper means the surface (1 cm thick) of bottled, packed and canned sample or first 30 g portions of tubed

mayonnaise.
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Studies on Analysis of Pesticide Residues in Foods

XXX

Identification of Hexachlorobenzene (HCB) Residue in Foods and Drinking Water
by Gas Chromatography-Mass Spectrometry

Hiroshi Sexita, Mitsuharu TAKEDA, Yukio Sarto and Mitsuru Ucnivama

In the 1979 fiscal year the actual residues of polychloronaphthalene (PCN) and hexachlorobenzene
(HCB) in several specics of foods (e.g. rice, vegetables, meat, milk, eggs and fish) and drinking water in
Japan were investigated by the Ministry of Health and Welfare by the collaboration with eight prefectures.
PCN was not detected at all by means of gas chromatography with ECD (ECD-GC) in the all samples
collected in this rescarch, while HCB was detected in many food samples and some water samples. This
report deals with the investigation for cross-checking of HCB by means of gas chromatography-mass_spec- -
trometry (GCG-MS). As a result HCB was confirmed in the all samples which were preliminarily estimated

to contain by ECD-GC cxcept one water sample,

(Received May 31, 1980)
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Total ion chromatograms, mass chromatograms and 'mass spectra of HCB standard and HCB

extracted from drinking water measured under the condition (a)
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Fig. 2. Total ion chromatograms, mass spectra and mass chromatograms of HCB standard and
HCB extracted from drinking water samples measured under the condition (b)

a:standard b: sample No. 2 c

: sample No. 4 d: sample I-3
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Fig. 3. Total ion chromatograms, mass spectra and mass chromatograms of HCB standard and
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Befliceos, Fig 4 mmLic k 52, FlRGH
282~288 BT H = AARZ b AR E T, HCB oD
BFA AV E— 2 BUFORMkE—~2ThHSD mfe
282, 284 RUF 286 © 3{ADA ¥ BN FRTRdHR
B & BAGEE LcE &0 HCB oM i
0.2ng (2x10°10g) TH B LHW Lz, Tk OE
FAFTHRTE A 0.1 ml FTPRRBLT, £0 Sl BEA
L& oido HCB o v WAZEEL 4ng (4X
10-0g) Lich, K Sml fpvo HCB o HRA
% 0.8ppb ({9 1ppb) &7cd.

Ed & &

B R L b 8 MRADHHZ CHMELT
S5 L7 [PCN B HCB ofraROtkE ki s
B EIERC DT 5 RN 0—RELT, 47
B BWTECD-y A7 v< } /5 7 1+ —TH
Kb HCB M S RIGHSIRED H R 7 m =+ &
57 4 —ARBRETCONWT, #RIr< 757 4

— « Bit&iiik© HCB ot eT- ok &5,
1 Bff Ry A fli o 128 kiz oV € HCB OfFfELTE
BTHCEMNTEL RYDIAKI~AASR2 PV
I RWTiL HCB ofEfE%: 5 itbh Tuicl, &4
FVIr= T ARVITAZ = T ARREWT
ERIEN B o T todiz, HCB OFFE7e% BRI
ETHZENTE hote, Bk (1%
RO ORIV TLREEOTERRBR LT -7
L on, HCB OffE# TS T3 2 LT,
SEDHAsR< 57 4 — - BEGPHERC LS
HCB ORI B\ C, ERETO WESH
BIF5 HCB o it 0.2ng THY, g
® HCB O/ MATEIL 408 THoTe. ,
B4 EORBEIREC 3513 5 AT & 037
AT oW, EENRSIHERAMRE L0
TEhxiddhths. ) o
AT S RIS BRI R IR A TR OT
SEMSRIz X h BB L.
' i o
D DIE 7, REDE, Al T WERME, 9,
129 (1979) ‘ Co
2) S.I. M. Skinner, R. Greenhalgh: *“Reference
Guide Mass Spectra of Insecticides, Herbicides and
Fungicides and AMelabolites”, Chemistry and

Biology Research Institute, Research Branch,
Agriculture, Canada, Ottawa. 1977
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On the Antibiotic-Sensitivity In Vitro of Salmonellac Isolated from Imported Meats (II1)
Results of the Isolates in 1976 to 1978

Tsutomu Kawaxnisur, Akira Suzuki and Hirotaka Koxusma

A total of 242 isolates of Salmonellac from various meats imported in 1976 to 1978 were identified for
serovars and were examined for sensitivity to 8 antibiotics, including tetracycline (TC), streptmycin (SM),
chloramphenicol (CP), kanamycin (KM}, ampicillin (APC), sulfonamides (SA), nalidiic acxid (NA) and
colistin (CL), using the agar plate dilution method.

The results obtained were summarized as follows:

1. The 242 isolates were identified to 27 serovars.
heidelberg and S. derby were detected frequently,

Among these serovars, S. anatum, S. typhimurium, S.
These serovars dominated in the proportion of appro-
ximately 609 in the total isolates. Of 27 serovars, the four serovars of S. ceeln, S. virchow, S. tanana rive and
S. litchfield were newly isolated from imported meats in our examination.

2. Of 242 isolates examined, 24 strains (9.99,) were resistance to at least any one drug used. The
drugs resistance pattern detected were divided to six pattern i.e., [SM], [SM-CP], [SM.SA], [KM.SA],
{TC.SM.SA]. The highest frequency pattern was [SM.SA] pattern (58.3%,), followed by [SM.CP] pa-
ttern. It was found that approximately 839, of the resistant strains possessed the transferable R plasmids.

(Received May 31, 1980)
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FEE, waea s (V) OFAIHER OB e
bIISEERED D TR LA ED- D ARES R 2Tk
AL YT L TE TS o &2 S K DT gD
Yoo TR ATE TV R0, FHEN O B
Pl Tz T 218500 T l, BT
HREFONTEC X o T2 = DRHEN ORI H &
5 NS SARAE ETIMAA R LThS, &
DO TRT B XA e THYE, LRI L
T DR O FARE L TG CE T 2 250 5
L. ZOX5IeBANBAGFIFTS L TRR AT
FeAER TS, L Lkaih, ZhBAHTIIE
PIdEEA R DL T O S K, ESHbS T
2DV TDRGUIED T i, =2 Thhb i
ATEHIZ L o TIA S h 2 HIHORHEDTIN 25 B
[h B, 19655ELATE, BHAPIBN X ZuTii L,
YL DR LTE 259, 4 L T OFATE
D—Tik LIRS E~S3EEE BT oL Tl L
T TR T S,

A RO 3%

R - RS UE~S3E I i A DA ML fE 2 54
Bl LB RAE e D 242 B A ST 53 L fe, =
M OTROMETE K O iAo T % Table 1 iz5p
ER
HEEA, BRRUERRRUEESRE © (435FI
Tetracycline(TC), Streptomycin(SM), Chloramphe-
nicol (CP), Kanamycin (KM), Ampicillin (APC),
Sulfonamides (SA), Nalidixic acid (NA), Colistin
(CL) o 8HMTHD. MIHURNRILFHOMHERDF
RO HED i U e R R & 7o, iR
~OWHEE T NI Gkl i Ghmm e 4
Fivie, (BB L R MR8 TTHE 2R LBk
% Donor &L, E. coli K12-ML 1410 (NA+) %
Recipient & T Brain Heart Infusion Broth (BHI)
Vs, LT 37°, 3MSMIREBRAIESR L. <
D& NA 0pg/ml LRiftew R ULFEfD 20pg/m!
(SA DRI 400 pg/ml) F I LITER AL I,
I HETERL, 1L, Bk, B =
v =~ OREUHkOFEEALRETFRARE LTE
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Table 1. Distribution of serovars and resistant strains
Chicken meats Horse Beef
meats
Serovars and _ g . :g ‘E
No. of strains g E 8 _% g g E é _ 8
5 % F 4 % ® § : & § & 3
2 £ B & Z & O Z B & = B
B S pphimurium 33 1 17 4 2 3 2 4
S. heidelberg 31(10)* 22(10) 8 1 ’
S. derby 26( 7) 9(7) 6 10 1
S. java 13 13
S. agona 5 3 1 1
S. brandenburg 5 1 1 3
S. saint-paul 4( 1) 1 1 1D 1
S. bredeney 1 1
S. coeln 1 1
C, S. thompson 17 14 3
S. infantis 9 2 6 1
S. potsdam 8 8
S. livingstone 7 5 1 1
S. oranienburg 6 3 3
S. ohio 6 5 1
S. montevideo 2 2
S. virchow 1 1
S. bareilly 1 1
C, S. bovis-morbificans 4( 4) 4(4)
S. litchfield 2 2
S. tananarive 2 9
S. muenchen 1(1) (1)
S. kentucky 5 5
D 8. enteritidis 2 1 1
E S anatum 35 24 1 3 7
S. give 8 3 5
G 8. worthington 1( D) 1(1)
Unidentified . 6 1 1 4
Total 242(24) 93(10) 42(7) 33(4) 20 17 2 1(1) 1 2(2) 16 12 3

* Numbers in parentheses indicate numbers of resistant strains

SEVERSME EHIE L 2.
ERA Tz L.
LR O A3

1. #REom#AR

2% 242 ¥k ot EN Y Table L I3l X 5, —
RIS i T i B B s h, L E
izl E o L DIl S. anatum (358%) T, BLTIZ
S. pphimurium (33%%), S. heidelberg (314%), S. derby

TS % 22 E. coli o [if

(2681), S. thompson (178f), S.jara (131%) T, zh
ORI 2 DI64% % 5T h, ERHLFIS
HL B S h D R METE T - 756810 s,
SEDOTETHD TMAR»OHE S hic b DT,
S. coeln (BEY), S.virchow (C13E), S. litchfield (Co3¥),
S. tananarive (CoF¥) 0 4 MFERTH - 1e.

s onE, ERlORRELLSE, BEOK
O L RN, BAMLIXSHEROL OB Eh S
XL, BRANLIL S anatum, S. derby L[RSR7:
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(%) TC (%) SM
1001 100

- '—‘ I~
501 50

ugiml 25 1 50 1100 I100< 1 ug/m?

00 cp 100} KM
Il I
501 501

pe/ml 625 1125 1 25 1 50 1100 1100<1 pg/m! 625 1125 1 25 1 50 1 100 [100<1
(% (%) .
100k - APC Lok NA
501 501

I i
L L
- , - i

pg/mi| 1079 1157 13131 pg/ml 625 1 125
(%) (%)

100 CL 100 SA
50 50~
pg/ml  pg/mi] 1 200

M : \Vhole strains (242 strains); 2 Sanalum (33 strains); 1 & S. fyphinwriun (33 strains);
B3¢ S heidelberg (31 strains); 12 S. derby (26 strains)

Fig. 1.

M oz R 2 ik, —7, BRI D ol
FITRT AV H, 5V, Z24MbIRThENI6H
7, NTHHNEOY 9 I & b oE 212l T4 <
B E s, TRCTEINT X DR b it
2=, fobSmyEER ke S, pphimurium DT AR
HLie o s, Hudeko 4 evir dBmmkiios

Distribution of scnsitivity to drugs of the isolates examined

Hix, Brandis 4477107, Duguid o44Ti26T,
Cordano O4:47T b AN I X h, BIZFHEHPHULR
LiciiBiz2 4 AT 530 THh o7,

2. HRKOXRBIESTH

IECHE D 8 BT x4 5 B 41 Fig. Liwim,
Fig. 1 iz L7-X 9z, TC Tt 8. 13~100< pg iz 53
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Table 2. Isolation frequency of résistant strains
No. of Resistant Strains (%)
Drugs
100 pg/mls 50 pg/ml
TC 1 (0.1) 16 ( 6.6)
SM 23 (9.5) 25 (10.3)
cp 4 (LD 4 (L7
KM 2 (0.8) - 2(0.8)
SA 16 (6.6)* 26 (10.7)**
APC — —
NA — -
CL — —

* 1600 pg/mlg - ** BOOpg/ml

finimxbh, 6.25pg & 100pg iz ¥— 2% T 2%
A%, SM Tt 3.13~100<pg i34 L, 2518
L 100<pgin e — 7 ast 2 & le A%, CP & KM
TiL 3. 13~100< g 12434 L, 3.13pg & 100< g
= oL 0 2RI RR L. Lichlio THATM

DIEBIEL, T ORI A ED LR, 1o, SA T |

12 200~1600< pg I3 At bi, 800pg v — 2
BT 1 EEST THMIFI R > 2208, §95 Bt
syl hi. chizx LT APG(0.79~3. 13pg
547), NA (1.57~25 pg 153 4i), CL (1.57~50
pe WA TRAMIEARL, ¥—271% 0.79 g,

1.57pg, 6.25pg & LRI~ ESHCHEFD,

1 oM LB i o k. Ulok 2R
EROWTFh | FLL iR a8 Ui & D12 2415Fk
mEhi, ChbEEOETRY dmklix Tablel

WLk 5T, S. heidelberg, S. derby, S. saint-paul, - -

S. bovis—morbificans, S.muenchen iU S. worthington O
6 W CAMOMN BIHZETH D TH -T2, i,

CHALTEROMBRT AV », WEH, 24 RTAFE
OBABKD LD THotz, ok, #35 v &, PHEHHE
etk ST EE MR S hiem o o fodEbsk
W blBEORSIZEw T, T ETIERER
BmHEhToe, 2O B, FERGHEEO BT
FEF DML RPUE L IO0AE2 B 5 &V 5 BEOME
PR BEL 1 THDE, BETOIRFEHHTEN
AT VDL L E2MEhR 3.
WU LAIER RO H DAHTH 5,

. S HOMHEM: O BB BUNITET & 2072 D RIS
W e, B FOEHTRGTHERE ATV A, %
o TN O % a5 1 S, anatum, S. typhimurium,
8. heidelberg,: S. derby @ 4 THENZ D\~T IR ME 51 D
TrbBMFLTRIE DS Fig. 1 ITRLAX 51T,

Table 3. Resistance pattern and isolation
frequency of R factors

Resistance  No. of No. of Strains Carrying
: R Factors and
Pattern Strains Their Resistance Pattern
SM 3 3 SM (3
SM.CP 4 4 {SM (3
SM.CP (1)
SM.KM 1 1 SM-KM(1)
SM (4)
SM.SA {
14 U sMesa (7)
KM.SA 1 0
TC.SM.SA 1 1 SM.SA (1)
Total 24/242  20/24
(9.9%) (83.3%)

S. derby T U8 S. tpphimurium B3 SM, NA T8 CL i
BO TN ARSI IHE A R U RIET,
v bRk X 5T AN RD DN .
3. THEANHEREFREE
$E% 242 #E OMHE K O BT R ORI 4 Table

. 2 Rt Table 3 wiRrU7e.

Ttk B FURT 100 pg/ml (SA Tk 1600xg/
ml) [l R EER A A L b 013248k T, SM it
HERRLI L DR LTRTIS% ThHolo.

—7, £EL LT 50 pg/ml COMERYZS &,
GO SATIOTI%H »1z. TDX HCEREMEY R
Ulc24tk otk oIy, SM 2z TC, CP,
KM Rt SA DGR MND D 6D & A i
Xh, BLERCHH IR 24 71X [SM.SA] T
ot ThbiHEFROERE 2GS Lickifud Table
3izmLI- L iz, TC, CP. By KM o—RifEs
FLEL DL Horeh, H83%OEENEEERET
DEALTWIC LB, I ORITIIHTRD
IRAEE Ein b FIB L5 Th - I,

FiiR® ¢ CL (=2 v AFY) OitEY pg/ml TH
KU, 100pg/m! DAEAHEEOHRIB Lo X 5124f
HLteHs, U/ml 0B DI EFTETS. Haac 100
U/ml % pg/ml THEi>T L5 8pg/ml Lins,

: "o .

IS IAE~SEEE T A S A R TR AL HHEL
72 242 FEDH A T F S I20WT,. MR ORSE & R
CIRFIR IR LS AT T A LT
DBYTHSD.

1. {(ERFR7fomiHcRESh, RERL

3
I

I
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Wil Ehicd ot S. anatum TR, S. pphimurium, 2) WAEEES ¢ BREMEEEE, E;B%iﬁﬂjvs, 53, 43
S. heidelberg, S. derby T, 4{kD60%LL L% HdTL (1979)
1i = : FE'LN P“-*:E, ‘E i qy )
te, SEEDTLETHI S THRILS RA b OIL S. coeln, 3 f(bfé’éo)f& RESRAFL BT, 51, 81
S. virchow, S. tananarive, S. litchfield T »7c. 8 EEEZS ¢ BERessk, BRSNS, 51, 81
2. {ERFEROWTRY 1 FIBALICiE R L (1980)
Fido4tk 9.9%) T, SMziit e met TR B 13 5) {7 fb :m?ﬁ;;%t%‘ﬂ, 92, 95 (1974)
R \ 7) FE O lﬂfﬁ‘dﬁ BIAAG£33E, 29, 90(1976)
3. DUHAHERNE SMokrnb& Lic (SM], (SM- 8) fik W, I M6 : @PEAIE, 85, 188
CP), (SM.KM]J, (SM-.SA), [KM.SAJ, (TC-SM (1967)
SA) D68~V THol. bRl Shic 9 #AR W, P WS @A, 89, 125

. A (1971)
SM.SA RH - : . . -
bLoix SM-SA) 014 - Th o e . 10) $k W, WEE A5 ¢ fodidk 15, 159(1974)
4 EERORETRATRIZES% (20/20) THoR 1) pgrhokt : (IEHTHE] P. 71~16¢ (1976)
o i Tl (e G P g
X LA 12) #F 4 BARAHE 22, 29 (1975)

1) N ES : EAEH, 25, 1726 (1976)
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Studies on the Dissolution Test of Drugs IV

Results of the Dissolution on the Commercial Preparations of Cinnarizine

Sumiko Tsuj1, Hiroshi Isaka and Kenshu MocHipa

The dissolution rates of the fourty-six commercial cinnarizine preparations (tablets and capsules) were
determined by the rotating basket method (USP XIX) in pH 2.0 buffer solution. The dissolution ratio
for 60 minutes of those preparations showed various values, 9.1 to 10+.2 %

The studies on the cffect of revolution number and pH of the dissolution medium on the dissolution rates,
showed that the cinnarizine preparations had different pharmaceutical characteristics.

The wetting of the capsules content was determined. The relationship between the initial dissolution
ratio and the wetting of the capsules content was also discussed.

(Received May 31, 1980)

v v F Y v (trans-1-cinnamyl-4-diphenyl methyl . -
piperazine) {XREMIEAEN & LC T X <R & JB Jr I
NTOLBEMGT, KR EAEET v, BIRESH 1. B Ty v ) SIS L A8
SPGCHERPTRAS AT, SR L Tl fHi99. 625D b kv, Wiy vy £ v 50mg
JUREEAMIES Y, BALLOEHARICK LI L 57 (T50) 884i, il v+ vV v v 25mg g
fe b, WAL bioavailability 3B <HEBIT A o & (T25) 454§, iR v 7 ) vv 50mg » 7w Hl
AL IR TWALY, F2CHREGP?OHRE LeEE  (C50) 84RO HIy vV oV 25mg # 7w
SREAHUZ LY, i HAOHSA AT =D TR # (C25) 265AD A at46 DS RV
G5, 2. PUFVCLDBREOMNELE  37£0.5°D
A, 01N R 01N HE-s = v+ Y oA
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B (eH2.0) AN EOERAv v F Y SvEkn
%, S0GINRTF LR ¥4, Wiz 37£0.5° T24
R ELEDD, 1 VET744%— (0.8 pm,
$13mm) THEL, TIHIZFRFROWR THMIZH
IR, 253nm 12 2 ERE R TIE L TRk,

3. BHRBHFE: ARt 0. 1N ERE-7 =~ v
F by v 2fE e (pPH2.0) RUBR 9 HZEARIED
MR RvR. B FEEE D, BALAL37£0.5°
DOIEE 900 ml A L, USPXIX® o Dissolution
o Apparatus | DEIESAA Y » i (RB ) CHELD
FoaRER B (RDLPERE (FR) TR-8S) & il 7o, &M
T Yy o VERRE, 1 VHET 72—
(0.8 pm, ¢13mm) THH LRI D 253 nm
ZET A WEEA BIE L CHdn i, REGRBIRO T
IV, TRBITOMILIE, WHINERIR TR
ToHfTE L.

4. h7TEILABPNDKDREEED OREHE
D2 7.0mm, £X 100mm O 55 AFD—FHr s
WTH2¥E, » 7 HABEWE T, —EaDK
Feitits L BRI EILC L TTRITL, 205 HOKN
WML, ESF Ui (mm) #RGEL, ho iR
L7

FRAS IR OB LS

1. B9F0RMREE : K, O.1N RO 0.1 N Hifi-
7=vEEF L) v AEHK (PH2.0) i20%, ThT
311,01 x10°2, 2.47 FU* 0.400 mg/ml Offis 2 7=,

2. BHRERME - #50t% Table 1 IZ/R L K.
AL IIRHROERNS, vV Y o vDRRRAm
il e T O iz L7z 4, 0. 1N -7
=V by AR E R PH2.0) 2 fv, RB %
25rpm TOFEERE OISR En . Thbb
705375 100.0, 84.4, 42,9, 31.3 RUX 25.9%
T, MILRILFNER100.0, 76.4, 43.3, 17.0 RV*
9,1% THH, FOBENENL, MPlELHHEE
FWTHZ ENAETH B ERE L5, Table ]
® T50-7, 8, C50-5~8 Byt C25-22~26 0% BIH]
{60 RTIGIERA1302412 4 & 7§, bloavailability 43
LD EFAUTE L. 25 LALIL concave 7
FAaANTWABEBIZ, bhbhOHIEY 7 A=
TMCGHR EONTIETOERNEL LR S,

3. EEHEKBRED pH OXE

NN IR EIES <, 603 TIEIERS9. 0% 2
+ T50-6 ZUSTHEIRDE s T50-8 izouT,
EMER TR CABR GO pH o 8% Fig. 1 1253 L1
Wiy, pH-rpm D ZfF2%, 2.0-25, 1,2-25, 2.0~

1009 e e A

Dissolution, %

10 20 30 15 60
Time min

Fig. 1. Effects of dissolution medium and revo-
lution number on the dissolution curves
of cinnarizine tablets by the rotating
basket method
Key: broken line, T50-6; solid line, T50-8; @, pH
2.0-25 rpm; O, pH 2.0-100 rpm; m, pH 1.2-25
rpm; O, pH 1.2-100 rpm

100

Dissolution, %

Time min

Effects of revolution number on the
dissolution curves of cinnarizine tablets
by the rotating basket method in pH 2.0
buffer solution

Key: solid line, T25-3; broken line, T254; @,
25 rpm; @, 50 rpm; O, 100 rpm

Fig. 2.

100, 1.2-100 DIUZEHRHIIEL&H, pH1L.2~D
BT X B RMEED KiAN BT G HEE~ D B8
X b {, EHEREINC L1 IXALGOEENKRE
{, HHEFEISEL Aot Thut 25rpm TIXEER]
SR RO T OSEENTEL. HKRAMM DS
LIzl b, SEERIEGC ALY, EHEEAEL
frotck#rohs, T50-8 (xykigee, pH2.0 X
b pHL.2 OFNEIEOERIFHELELLR,
pH-rpm D 4fF 2,0-25 L b 4, 1.2-25 D FA3 & b iFH
HEEAGHE L fR e, UL LEEES I L FRERNY 2 75 1
EEEE (AR X e ofe, THIIE E~ND Y v F
)2V ORERENFELBRD, 60FTEHLRTS. 22
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[s:]
~ Table 1. Dissolution rate and wetting of commercial cinnarizine preparations
24 Drug dissolved.®)/min
Preparations No. ‘Wb
5 10 20 30 45 60
Tablets 50 mg 1 14.6 35.3 59.5. 81.0 92.6 97.3
C2 1.9 5.9 22.6 44.5 69.6 -83.3
3 6.3 15.4 32.5 46,2 58.8 68.7
4 . 7.8 14.6 25.9 42.8 57.5 65. 4
5 9.5 19.9 33.6 41.8 48.1 52.5
6 8.3 15.0 23.0 28.3 34.4 39.0
7 1.7 4.0 8.0 12. 4 17.4 21.4
8 0.4 1.1 2.5 5.3 9.8 14.7
Tablets 25mg 1 10.4 28.0 53.4 70.0 83.2 87.9
2 14.9 25.9 48.0 61.1 75.4 86.6
3 8.6 17.9 35.6 50.3 66. 6 78.2
4 6.0 10.7 18.5 23.2 30.9 37.5
Capsules 50 mg 1 18.6 42.4 71.0 83.3 91.7 94.5 58
2 5.3 10.7 22.2 35.0 44.8 - 69.4 34
3 0.8 1.5 5.8 19.6 40.8 56.6 0
4 2.2 9.9 22.1 3L.3 38.3 45.5 42
5 1.0 2.5 6.0 9.0 22.2 27.2 34
6 0.0 2.7 7.8 14.4 19.9 25.5 19
7 1.3 4.2 9.6 14,7 19.8 25,0 33
8 0.8 1.1 2.3 4.0 6.3 9.1 7
Capsules 25 mg 1 8.8 32.6 66.0 81.7 94.1 102.5 46
2 26.5 . 59:1 84.1 91.2 99.3 104.2 28
3 22.3 62.5 91.3 96.9 98.9 99.2 68
4 36.5 60.0 84.1 92. 4 94,7 98. 1 53
5 23.5 47.2 75.0 84.1 90.7 93.2 70
6 23.0 50,7 72.0 82.0 88.5 92. 4 50
7 14.1 43.8 70.2 811 87.7 92.3 41
8 15.5 35.4 60.2 73.9 85.1 92.3 14
9 2.4 15.0 38.9 62.4 82.5 91.1 12
10 6.3 22.7 48.9 67.0 81.9 89.8 49
11 11.5 29.9 51.8 65.4 79.0 89.2 36
12 12.5 24.3 43.0 55.6 69.5 77.6 38
13 2.6 9.7 25.8 40.9 56.3 67.8 33
14 2.8 8.6 24.3 38.8 47.6 63.8 31
15 5.2 1.3 22.1 33.3 48.0 58.3 20
16 16.7 18.8 31.4 41.3 52.4 57.6 50
17 4.6 12.3 25.2 33.4 43.7 51.7 47
18 1.6 7.7 27.4 38.3 45.9 50.5 16
19 2.8 9.5 19.7 26.7 36.3 43°3 20
20 0.6 1.6 11.6 18.9 31.8 41.2 47
21 2.2 4.5 10.1 18.2 31.2 37.8 12
22 0.7 2.3 7.6 13.2 21.8 29.6 20
23 1.7 3.7 7.8 11.1 16.0 20.9 25
24 1.5 2.3 4.7 7.9 12.7 17.9 2
25 0.0 0.4 3.6 7.9 13.4 17.8 21
26 1.0 1.5 3.7 5.7 8.0 10.0 0

a) Dissolution rates were determined by the rotating basket method (25 rpm) in pH 2.0 buffer solution. Each
values represents the average of three determinations. All of the preparations dissolved approximately 1009,
of the labeled amount after the ultrasonic dissolution. -

b) Symbol W (wetting) represents the immersional distance (mm) of water for 20 min.
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Fig. 3. Effects of dissolution medium and revo- Fig. 4. Relationship between the dissolution

lution number on the dissolution curves
of cinnarizine capsules by the rotating
basket method
Key: dotted line, C25-15; broken line, C25-23;
solid line C25-24; @, pH 2.0-25 rpm; O, pH 2.0-
100 rpm; m, pH 1.2-25 rpm
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ratio for 10 min and the wetting on the
commercial cinnarizine capsules

Key: @, 25 mg/capsules; O, 50 mg/capsules
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Detection and Identification of Blue Dye Adsorbed on Frozen

Tetrodon (Fugu rubripes chinensis)

Yasuhide Tonocal, Yoshio ITo and Masahiro Iwaipa

A pursuit was carried out on the coloured substance of the skin of Karasu-fugu tetrodon, Tetrodons were
coloured on their bellies, but the coloured substance could hardly be eluted by organic solvents. Finally,
we succeeded in eluting out the dye by warming for 2~3 hrs in strong ammonia test solution. As the
results of absorbance spectrum, paper and thin-layer chromatography under three different conditions,
detection of copper as its component and confirmatory tests of phthalocyanine dye, the eluted dye was

identified to be lionol blue.
for fishing boats.

Phthalocyanine blue is used as a blue pigment in the preparation of paints
The tetrodons might have been contaminated with this pigment after being caught.

{Received May 31, 1980)

It happened in November 1979 that tetrodons
landed at Shimonoseki fish market were light-bluish
coloured on their bellies. The marine products ex-
perts of the port had not experienced such cases and
the samples were sent to us for identification of the
dye. After dissection, it was found that tetrodons
were colored only by the outer skin, and the pursuit

of the bluish substance on the skin was carried out.

Experimentals

Samples sent were Fugu rubripes chinensis, usually
called Karasu-fugu tetrodon in Japan, imgported from
Korea. First of all, elution of the dyestuff from skin
was tried, but the dye could hardly be eluted by
such solvents as ammonia water, methanol, ethanol,
cthyl acetate, ether, n-hexane and N, N-dimethyl-
formamide. After further investigation, we succe-
eded in eluting out about 60~-709, of the dye after
warming at 60° for 2~3 hrs in a strong ammonia
test solution. The eluted bluish colour dyed woolen
yarn by the ordinary method, but it could be eluted
out from the wool neither under acidic nor ammonia-
alkaline condition. Moreover, it was absorbed to

absorbent cotton in the presence of common salt
at ncutral condition. From the above-mentioned

results it was concluded that the eluted dye was

direct cotton dye.

The tone of the eluted colour was very alike to
that of copper salt, but as is known from Fig. 1, the
absorbance spectrum of the eluted dye was quite
different from those of copper salts. Contrary to
this, both lionol blue and methylene blue were known
to show the analogous absorbance spectra with that
of the eluted dye.

In the next place, the eluted dye and the two dye
standards were subjected to paper chromatography,
the result being indicated in Fig. 2. On the devel-
opment with acetone-isoamyl alcohol-water mixture
(6:5:5), both sample dye and lionol blue remained
at the starting points, while methylene blue showed
an Rf value of 0.4. On the development with n-
butanol-N,N-dimethylformamide mixture (1:9), both
sample dye and lionol blue had the same Rf value of
0.94 and, moreover, the mixture of the two showed
a single spot on the same paper chromatogram.
These results indicate that the sample dye is identical
with lionol blue. The identity was further confirmed
by carrying out a third development on silica gel
thin-layer chromatography (sec Fig. 3).

Both sample dye and lionol blue had hues of bluish
green on being acidified with hydrochloric acid,
while they turned to indigo when made alkaline by
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thin-layer chromatography
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Fig. 1. Absorption spectra of standard and
sample
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Lionol Blue
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< AMethylene Dl Tig. 4. Chemical structure of Lionol Blue
Lionol Blue
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Ry 10 0.5 ‘ 00
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(o=} Lionol Blue
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Lionol Blue

Developant :n-butanol +-N, N- dimethylformamide (1:9)
Fig. 2. Identification of dye in sample by paper

chromatography

the addition of sodium hydroxide solution, and
yielded blue flocculent precipitates with barium
chloride solution. These are, as well known, specific

identification tests of phthalocyanine dyes. Besides,

it was also confirmed by atomic absorption spectro-
metry that the sample dye contained copper as its
ingredient but that copper was not detected from
uncoloured skin of the tetrodon.

Finally, we identified the coloured substance on
belly of Karasu-fugu tetrodon to be lionol blue, a
phthalocyanine pigment. Lionol blue is used as a
pigment in the preparation of paints for fishing boats.
Accordingly, we presume that the tetrodons were
coloured on fishing boats after they had been caught.

The Government Food Sanitation Inspection Office
at Shimonoseki judged that the tetrodons may be
passed after they have got rid of the coloured por-

tions.
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Flora of Tanegashima ' ., ;

Koichi Kasuract and Masakatsu TAkr,

Wild plants growing in the Tanegashima are recorded 1156 species by the members:of Tancgashiﬁa

Experiment Station of Medicinal Plants.
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Some of the plants are new flora of this island, but only 5 specics are the endemic flora of Tanegashi:ma

and Yakushima. 68 species are northern limit and 77 species are southern limit of Japanese Flora.
' (Received May 31, 1980)
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HADIZOMEF L.

4. BUHCHTECTRT 25M8 LRI TED
T LKA LIcHE (196355~1980%F
A ORGSR X D RED) 120
WORIFIRIMEE LTR L. ‘

Pteridophyta < #1iiify

Psilotaceae <2 5§
Psilotum nudum Griseb. = .35 v
Lycopodiaceae 7% 7 HX5F
Lycopozfium cermuum L. 3 XA F X
Lycopodium hamiltonii Spring +v Ah 27 5V
Lycopodium phlegmaria L. .29 5 7 eo%. '
AL, o PRI, WEETFEEU
Lycopodium serratum Thunb. '
var, longipetiolatum Spring = b+ v 473
Lycoposium sieboldii Miq. exyv HR, i
Selaginellaceae A 7 v A f} ’
Selaginella docderleinii Hieron o= 2 5 <=4
‘ R REFEL
Selaginella heterostachys Baker v X 2 527 5= 4
Selaginella involvens Spring 5 & v %
Selaginella lutchuensis Koidz. v A A HF 7 5==4
Selaginella nipponica Fr. & Sav. 2 F 27 5 =4
Equisetaceae 1 7§}
Equisetum arvense L. A9 MR
Equisetum ramosissimum Desf.

var. japonicum Milde A X b 74
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Ophioglossaceae ~+v AV E
Ophioglossum pendulum L. =27 v
deBR, 14 FREETFRTAIR
Ophioglossum petiolatum Hook. 22k monong-¥ R Y
Ophioglossum thermale Komarov ,~=<o~3¥ A1
var. bucharicum Fucks za -~ ¥ A
Ophioglossum vulgatum L. e g ~onF T AY i
Sceptridium daucifolium Lyon koS54~ 75 ¢
Jet RRETFET20M BEZFENITERZE
Sceptridium ternatum Lyon 7= ) ~F 7 5 €
Marattiaceae VY o245
Angiopteris [ygodiifolia Rosenst. V) . 7€V 24
Osmundaceae v <A}
Osmunda japonica Thunb, v =4
Plenasium banksiaefolium Presl vm v =<=tHv <A
Schizaeaceae 7 =7-§}
Lygodium japonicum Sw. 5 = 24
Gleicheniaceae v 52 wujf}
Dicranopteris dichotoma Bernh. =</ &
Gleichenia japonica Spring 7 352 n
Hymenophyllaceae =% 7 7§
Crepidomanes insigne Fu 7 &+ 5 o4
Gonocormus minutis v.d. Bosch, &9 <4
Hymenophyllum barbatum Baker = w v a7
Tii
Selenodesmium obscurum Copel, #=kF o4
1L, 7
Vandenboschia auriculata Copel. Y k35 =4
Vandenboschia radicans Copel.
var. erientalis H. Ito ~A4 kx5 24
Pteridaceae v 5 &f}
Adiantum capillus-veneris L. r% 5 4 o &
Cheilanthes argenlea O K. XU I nm
W Wz
Coniogramme inlermedia Hieron. 47 HHx ¥V <A
W mZEiTEE
Coniogramme japonica Diels A7 HHx v o
Coniogramme x furusei Hieron. A4 X AT K1V &
7 R GLI)
Dennstaedtia hirsuta Mett, £ 2 & b
Histiopleris incisa J. Sm. =/ 3 5o &
BIETEPIL, BB2FHIAR
Hjypolepis alte-gracillima Hay, = f 2 Ahf e AV SE
i
Hypolepis punctata Mett. A7 27 5 ¢
Lindsaea chienii Ching =X & 51V 5o o X

Lindsaea japonica Diels A =2 xv 7o &
Lindsaea javanensis Bl. v p o RV 7OV &

el B HEWEY, BANRUAZEL
Lindsaea orbiculata Mett. var. commixta

Kramer v v=gvosikv /ooy
Microlepia marginata C. Chr. 7% b &

var., bipinnata Mak. 7% 77 ® b &
Microlepia strigosa Presl A 3 /'~
AMicrolepia substrigosa Tagawa 7 A3 2% F=
Onychium japonicum Kunze &5/ 7
Pteridium aquilinum Kuhn var. latiusculum

Underw. v 5 ¢
Pteris cretica L. k") A7+ V70 i

ssp. nipponica Jotani & H.Oba =Y ¥ H v &
Pteris dispar Kunze 7 <27 9v &
Pteris ensiformis Burm. Hza v & P
Pleris excelsa Gaud. var. fauriei Shieh
AA A nF T3S T
var. simplicior Shich s+ +3 ) 7= 4> &
W WEZRWISE
Preris fauriei Hieron, -~ a3 o &
Prteris multifida Poir. A4 &tV Y
Pteris x namegalae Kurata A 7A¥A{ /€ bV D
BRI R
Pteris oshimensis Hieron ~52 g oo & e F
Pteris ryukyuensis Tagawa
YavFavf/ErVY
Pteris semipinnata L. A7 <742 &

JLRR, Fi FIETRTE MR OPREF (ARG
Pteris setuloso-costulata Hay. 5" onF2 a0 & i
Preris tokioi Masam. b A ¥ 7 <24 v & P&
Pleris wallichiana Agard. +F v &

Pteris yakuinsularis Kurata ¥ 7o ~=~FPav vy
i
Sphenomeris biflora Tagawa ~<kh5 > ) 7
Sphenomeris chinensis Maxon hZ /) 7
Parkeriaceae 3 Xv 3§
Ceratopteris thalictroides Brongn, 3 A7 5 ¢
Davalliaceae </ 7§}
Nephrolepis auriculata Trimen & <=/ &
Plagiogyriaceae * / 4 v XF
Plagiogyria adnata Bedd. 2 Ao/ 4
Plagiogyria japonica Nakai F ) &
o FEEmEAN
Plagiogyria euphlebia Matt. F 4% 2 4
o EZEGEAI
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Cyatheaceae -~ =f}
Cyathea hancockii Copel. 27 4= o~ 5
W TEREFIrsEIl
Cvathea metleniana C. Chr. & Tard. & 4 H~o'
Jel, f THEEFRTSE
Cyathea spinulosa Wall, ~ =
Aspidiaceae #* v #'f}
drachniodes amabilis Tindale A4 H 47 5 &
T it ST H AV
Arachniodes exilis Ching /v 3Ah+7 5 ¢
2l APV S
Bolbitis subcordata Ching ~ » o &

Arachniodes sporadosora Nakaike

Cornopteris opaca Tagawa f. glabrescens Kurata

A AV
Clenitis subglandulosa Ching > v A 2 5
Cyrtomium falcatum Presl H =¥ 7 v 5 v
Diplazium dilatatum Bl. v mo~ya$) o5
Diplazium doederleinii Mak., v —=vwuiv—<=v & [
Diplazium donianum Tard.-Blot. var. aphanoneuron

Tagawa 7 v.3% /7)o %

e BZIGhRA, 16T RO EZ
Diplazium esculentum Sw. 279 v & fii
Diplazium hachijoense Nakai o r ¥ <~ &
Diplazium mettenianum C. Chr. v =/ 2x) v &

f. fauriei Kurata H=y.3/afy s
Diplazium subsinuatum Tagawa ~J o &
Diplazium taiwanense Tagawa =t r ¥ <o & ff
Diplazium virescens Kunze 2 7w 72+ 7

var. conterminum Kurata

kA I ET IS 0 Fii

var. okinawense Kurata

FEFV2arsEVIC w7
JaFyox
A agy sy

Diplazium wichurae Diels

var, amabile Tagawa
Dyyopteris erythrosora O K. =4
Dryopteris sordidipes Tagawa a g v { x5 &
Dryopteris sparsa O.K. FHh 3/, 4 257204
Dryopteris subexaltata G, Chr. A X 2<%
Dryopteris varia O K. Fvh4 L 25+ 4

var. hikonensis Kurata 4 2 5o 4 [HIR

var, setosa Ohwi v~ A 25 4

WMy, f PRITHITEIRS

Lunathyrium petersenii H. Ohba 5o 4o &
Polystichum lepidocaulon J. Sm. # 9y Ao & i
Polystichum polyblepharum Presl A 7 5

i sPIETET13H:

Stegnogramma pozoi K. Iwatsuki
ssp. mollissima K. Iwatsuki 3 Vo &
Thelypteris acuminata Morton -k &
Thelypteris angustifrons Ching o~ o £
Thelypleris cystopteroides Ching v 2~y T &
Thelypteris decursive-pinnata Ching 5o 572 &
Thelypteris esquirolii Ching 4o A 7o &
Thelypteris glanduligera Ching -~ =3 &7
Thelypteris interrupta K. Iwatsuki 7 7 o &
Thelypteris parasitica Fosberg 4 o &
Thelypteris subpubescens K. Iwatsuki 7 o /7 o~ X i
Thelypteris torresiana Alston 7 55 e A7 5 &
Thelypteris triphylla K. Iwarsuki = w2y v &
JEm, & TAEFEeEL
Blechnaceae > 5§}
Woeodwardia japonica Sm. 5 7'~
Woodwardia orientalis Sm.
var. formosana Rosenst. ~F2 a9 h 7=
Aspleniaceae F vtV XF
Asplenium antiquum Mak., %A 2=7 %
vAArsCw s R
FS oAV E
Asplenium nidus L. v =AAx =292
Asplenium normale D. Don =y + 5 /2 +
BRI
as)esFUF
i EzElML
Asplenium shikokianum Mak. -~y <o &
o WZIARIAR
Asplenium unilaterale Lamk. Jwo v &
Asplenium wilfordii Mett. 74 Hx o &

Asplenium cheilosorum Kunze
Asplenium incisum Thunb.

JeHE, Fi

Asplenium riloense Hay.

Asplenium sarelii Hook.

Asplenium wrightii Eaton 7 L= &
Cheiropleuriaceae At v f}

Cheiropleuria bicuspis Presl e b v A3

v I HRUB

Colysis hemionitidea Presl 249 v 7 ) ~5 v

el WZITEIN, JROFEZ 4

Colysis pothifolia Presl #4147 v b5

Colysis x shintenensis H. Ito v 5 v o 587

Colysis wrightii Ching YV K/ 7 Y~FV

IVFUIERY

Lemmaphyllum microphyllum Presl — 2 X%

Loxogramme salicifolia Mak, 4 v ¥ >4

Polypodiaceae

Crypsinus hastatus Copel.

Microsorium buergerianum Ching
RAHRLIT YTV
Microsorium dilatatum Sledge R a¥#+9 F 4
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Neocheiropteris ensata Ching 7 ) 3

Fi T2elO (R
Pleopeltis thunbergiana Kaulf. /%<2 7
= v 7 2 (A
Pyrrosia lingua Farw., © b V3

Pleopeltis uchiyamae Ohwi
Vittariaceae >3 v/}
Vittaria flexuosa Fee v 5 v
Vittaria zosterifolia Willd, 7 == 35 v
W mEzFESEAI

Marsileaceae 52y of}

Marsilea quadrifolia L. w20 v £
Azollaceae 7 4% 7§
Azolla imbricata Nakai 7 7 & 7 4
Azolla japonica Fr. & Sav. +H+T7HUF 74
(HIFR)

Spermatophyta #ETHIY

Gymnospermae ity
Cycadaceae vV 5§}
Cycas revoluta Thunb, v 7

Podocarpaceae £ X ~+E}
Podocarpus macrophyllus D. Don A4 % <+
Podocarpus nagi Zoll. & Moritzi 5 %

Pinaceae =V}
Pinus armandii Franch. var. amamiana Hatusima

YorxITay
T, BAYHE  PETFERBUZIE

Pinus thunbergiana Flanco 7 m-—<

Cupressaceae v ./ #§}
Juniperus conferta Parl.  ~A X

(USRIt

Angiospermae

Dicotyledoneae T3kl

Choripetalae #tfr7EN]

Saururaceae Y7 # 1§}
N7 &3

NV ay

Houttuynia cordata Thunb,

Saururus chinensis Baill.

Piperaceae =3 3 [}
Peperomia japonica Mak., 2 v
o BEZRMEAREERR)
Piper kadsura Ohwi 79 b o H R 5
Chloranthaceae v ) a vt
Chloranthus serratus Roem. & Schult.

TEYVEN TR
Sarcandra glabra Nakai v Y a
Salicaceae -+ FFF}
Salix eriocarpa Fr. & Sav. < v v+ F I

Salix sieboldiana Bl. ¥ <& THm
Myricaceae v~ =xf}
Myrica rubra S. & Z.
A7 %8
Ty T

=TT
Betulaceae
O-Alnus firma S. & Z.
Fagaceae 7771}
Castanopsis cuspidata Schottky =24
TR TAETECRL, PZENEAR

Castanopsis sieboldii Hatsusima A Z 24

Lithocarpus edulis Rehd. —= 5,34
Quercus acuta Thunb, 7 2 %
Quercus acutissima Carr, 27 X &
Quercus dentata Thunb. H v
Quercus gilva Bl. A oA 77
Quercus glauca Thunb. 7 3 A~

Quercus phillyraeoides A. Gray
f. wrightii Kak. 4 w3477

Quercus salicinaBl. w52 aj

Ulmaceae =vT}
Aphananthe aspera Planch. A 27 / % i
Celtis boninensis Koidz. 2 v ) o~x 7 %
Celtis sinensis Pers. = /& THHR

Trema orientalis Lour. 7 5o m=x )%
R PETIWE
Moraceae 7 v}
Broussonetia kazinoki Sieb, =7
v 74
Ficus erecta Thunb., 4 x &7
HYa=n JEIR
Ficus pumila L.+ 4 2 &

Fatoua villosa Nakai

Ficus microcarpa L. f.

Ficus sarmentosa Roxb. var. nipponica Corner
A2EHRT

Ficus stipulata Thunb, v 21 2 &

Ficus superba Miq. var. japonica Miq. 7 2+

A=

=y LR

Maclura cochinchinensis Corner

Morus australis Poir.
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Cannabidaceae 7 -F}
Humullus faponicus S. & 2. HhF+ 475
Urticaceae 4 5 7§t

Boehmeria formosana Hay., &4 9 v YT T

Bocehmeria gigantea Satake =47 v 7 <
Boekmeria holosericea Bl. 7=+ 7 < A [
Boehmeria kiusiana Satake 2 2 o3 7= Tt

R IR e e & S
FVR AT A

BT AV
FHAYT <o

a7 hHY i
Debregeasia edulis Wedd., ¥ 5% A &=

Bockmeria pannosa Satake
DBochmeria nivea Gaudich
f. nipononivea Hatusima
Bochmeria sicboldiana Bl.
Boelmeria spicata Thunb,
Gonostegia hirta Miq. > A< #
Pellionia radicans Wedd. var. minima Hatusima
/Y avIY
B POz BT
Pellionia scabra Benth., &% 3 X
Pilea hamaoi Mak. 3 X
Pilea petiolaris B, 3 v = : X T
Oreocnide frutescens Bl. A 9 77

Oreocnide pedunculala Masamune -~ F /%
Proteaceae v~ vFf}

Helicia cochinchinensis Lour. <257
Santalaceae v+ 7 7V

Thesium chinense Turez. HhF+ ¥V & i

Loranthaceae - FV #f}

L/ FATFYF

Loranthus yadoriki Sicb. 4 .3v Ky &

YTvavul

Mitrastemon yamamotoi Mak., vy a v o
Balanophoraceae v+ + Y =¥}

Balanophora tobiracola Mak. 4 v v+ b ) =+

Balanophora yakushimensis Hatssima & Masamune

Yorv=vFrYEF IF HHFRTSEU

Korthalsella japonica Engl.

Rafllesiaceae

Aristolochiaceae v <=/ AX7EL
Aristolochia kaempferi Willd. 437 <=2 AX 74
WML, fi

Asarum kumageenum Masamune 2 9 f A V7 A A
Polygonaceae # 5%}

IV A

YVauFavts sy

Polygonum chinense L.
Polygonum dichotomum Bl

AR,
Polygonum hydropiper L. ¥ 525 I

Polygonum japonicum Meissn, vm 34235 25
Polygonum lapathifolium L. var. salicifolium Sibth

U e ol i
Polygonum longisetum de Bruyn A x x5
YAFIXS
Polygonum nipponense Mak. ¥ /% /'

Polygonum multiflorum Thunb.

Polygonum nodosum Pers. var, incanum Ledeb.

vIYudFfRET

Polygonum perfoliatum L. A4 > 3 47 %
Polygonum persicaria L.~ 2t i

OPolygonum plebeium R. Br. & 2 I 5+
e, @

Polygonum praetermissum Hook. f.
HRYVA) O FFTYH

Polygonum pubescens Bl, v b7 25 b
Polygonum senticosum Fr. & Sav. » 4V 3

Polygonum sigboldii Meissn. 7%/ o3 H 3
Polygonum sterile Nakai a7 5 &5 pa

Polygonum tenellum Blume var. kawagoeanum Murata
VR X AT
B PETERRET G
Polygonum thunbergii S. & Z. 3 /v 3
Polygonum virginianum L. var, filiforme Nakai
I AeF
Rmex acetosa L. A A 3
Frgy
Chenopodiaceae 7 7§}
Chenopodium album L. <& a4
Q Chenopodium ambrosioides L. 47 9V 2V
Chenopodium virgatum Thunb. =37 H

Rumex japonicus Houtt.

Salsola komarovii Iljin  FH e o% bo
Amaranthaceae v =}t
Achyranthes bidentata Bl. var. hachijoensis Hara
N~NFLavg s aXF TAEETRT SR
Achyranthes bidentata B, var. japonica Miq.
{47 a2xXF
Achyranthes bidentata Bl. var. tomentosa Hara
vraAg s aXF
Achyranthes aspera L. var. indica L. A4 7 2 X5
dei, W HETIERE
Alternanthera sessilis DC. w2 54 + o
Amaranthus gracilis Desf. 7 4 € =
Q Amaranthus lividus L. 4 % © =~
HYTETFL Y
Amaranthus retroflexus L. 7 454 b
~YE= i
Aizoaceae 7wy vfl
Mollugo stricta.. F27 vy v

O Amaranthus patulus Bertoloni

O Amaranthus spinosus L.
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Tetragonia tetragonoides O. Kuntze ¥ 13- Menispermaceae 57 OFt
Portulacaceae A~Y e =%} Cocculus laurifolius DC, a oo ov 2

Portulaca oleracea L. A XY v =
Caryophyllaceae +5 < af}
Arenaria serppllifolia L. 2 3 )9y
FFVHAIIF Ty
Cerastium holosteoides Fries var. hallaisanense Mizush,
IFSY
Dianthus japonicus Thunb. 7 245> 2

Dianthus kiustanus Mak.

O Cerastium glomeratum Thuill,

AN FFa
DA
NP R DA

Sagina japonica Ohwi
Sagina maxima A. Gray
OSilene gallica L. var. quinquevulnera Mert. & Koch
VT
OSpergula arvensis L. var. sativa Mert. & Koch
FA VAT
Stellaria aquatica Scop. o </ o~a
Stellaria alsine Grimm. var. undulata Ohwi
/S 3IJT AT
Stellaria media Villars =22 ~2 8
var. procera Klett & Richter 3 Ky o~z
Nymphaeaceae A A L VEL
Brasenia schreberi J. F. Gmel. £ . v 4 f:
Euryale ferox Salisb. o+ =,I2
W BETEEk (END)
O Nelumbo nucifera Gaertn. f. »~A %
Nuphar japonicum DC. =2 k3%
B HETACEL
Ceratophyllaceae —~ v =f}

F=ic3

V%
Ranunculaceae v :xv 7§
Clematis crassifolia Benth.

Ceratophyllum demersum L.

YAV vav AL (Y=bev=vVy)
Clematis meyeniana Walp, Y v ev=vV 7
LR FETECTILR UK
ERAVEY Y
Clematis terniflora DC. v =v 7%

Clematis pierotii Miq.

Ranunculus cantoniensis DC. %V R/ RExV
Ranunculus japonicus Thunb., v = ) 7 v 5 R
FIFRI RV
Ranunculus sceleratus L. & 375 <&
TRV R I HEEY
EADR
Lardizabalaceae 7 7§}
Ty
Stauntonia hexaphylla Decne, 4~

Ranunculus quelpaertensis Nakai

Ranunculus sieboldit Miq.
Semiaquilegia adoxoides Mak.

Akebia quinata Decne. R,

Cocculus orbiculatus DC. 7 #9572
FAIAZTTY
NA)NH KT
Magnoliaceae =7 L v§}

Sinomenium acutum Rehd. et Wils,
Stephania japonica Miers
Hlicium anisatum L. < 2 3

HRHRTG
Mickelia compressa Sarg. *H 2~/ F

Kadsura japonica Dunal

Lauraceae 7 >/ %§}
Actinodaphne lancifolia Meissn. =/ % i
Cinnamomum camphora Presl. 7 A 7 %
Cinnamomum daphnoides S. & Z. == wp ¥ A4
Cinnamomum x durifruticola Hatusima
Lot Toy g L
Cinnamomum japonicum Sicb, ¥ 7= v 54
I AEFF
B WHETITIL, EZREER
Cassytha filiformis L. A3 X)L
R, EFILR O TR
Litsea acuminata Kurata .3y .3y /%
TAEY
NTEY
A RHY
v e
f. xanthocarpa Okuyama # I/ v e % i
Persea japonica Sieb. 1y iz 7

Crytocarya chinensis Hemsl.

Litsea citriodora Hatusima
Litsea japonica Juss.
Neolitsea aciculata Koidz.

Neolitsea sericea Koidz.

Persea thunbergii Kosterm., % 7"/ &
Papaveraceae o f}
Corydalis heterocarpa S. et Z. var. japonica Ohwi
Frev
Corydalis incisa Pers.
Corydalis tashiroi Mak.
Macleya cordata R. Br.

LTHFr=V
YEXxr=v
Ry =gy R
Capparidaceae 775 a v 7 v}
Crataeva falcata DC. & 3 432
775+
OCapsella bursa-pastoris Medik 5 X7

Cruciferae

Cardamine flexuosa With 2 30 4 »35-
O Coronopus didymus Smith 3 5 7 4 X b
O Lepidium virginicum L. = 2 7'/ 234 7 X

Rorippa dubia Hara 3 .35

Rorippa islandica Borbas A o &2 IK Y

Rorippa indica Hieron. A4 X # 5
O Raphanus sativus L. var. hortensis Backer

f. raphanistroides Kak. »~=<&Af av
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Droseraceae v+ =i Leguminosae —~ A¥}

Dyostra spathulata Labillard. z v +v o4 Aeschynomene indica L. 7 4 3 &
Crassulaceae v A4V o Albizia julibrissin Durazz 3 4 /7 %

O Kalanchoe pimmata Pers. A vV v A 77 Amphicarpaca edgeworthii Benth. var. japonica Oliv,

Penthorum chinense Pursh 2z = ) 7 Y TR

Sedum bulbiferum Mak. =z x5~ 4 v U4 Bauhinia japonica Maxim. -~ < AH X3

Sedum formosanum N. E. Br. o ~~v v 74 Caesalpinia decapetala Alston & v o 2 4 15

Sedum oryzifolium Mak., s A = 4 Canavalia lineata DC. s~ 2+

Sedum uniflorum Hook. & Arn. = = x < v v 74 var. albiflora Kitamura

TATDV AT
AL PR RERF (PR EAED
Saxifragaceae =+ /> 2§}

Tillaca aquatica L.

Deutzia scabra Thunb., — .3 v & R
Hydrangea macrophylla Ser. ssp. serrata Mak.
YT T OHA
Schizophragma hydrangeoides S. & Z. {7 # 5 3
F T E
N

=7

Pittosporaceae
Pittosporum tobira Dryand
Hamamelidaceae
Distylium racemosum S. & Z. A4 A/ &
S5
Agrimonia pilosa Ledeb. Fv 31 Ae &
Duchesnea chrysantha Miq. ~v A{ + =

Duchesnea indica Focke var. major Mak.

Rosaceae

YT~ T T DS
Potentilla chinensis Seringe  H 7 F4A4 =

Potentilla fragarioides L. var. major Maxim.
Foavm [

Potentilla freyniana Bornm. 3 2 .3v 527

YTy 7

AT F I

Prunus jamasakura Sieb.
Prunus zippeliana Miq.
Rhaphiolepis indica Lindl.
f. umbellata Hatusima 2 4 ) V34
Rosa luciae Fr. & Sav. var. oncei Momiyama
FTAR5
Rosa multiflora Thunb.

Rosa wichuraiana Crepin

AT

TV SAT
Rubus buergeri Miq. 7 =24 =

g wAF T
YavFavfFT
Rubus parvifolius L. v v e g F=

Fi

Rubus cratacgifolius Bunge

Rubus grayanus Maxim.

Rubus rosacfolius ssp. maximowiczii Focke
) :.'7““1'7’:9’(9":"

Rubus sieboldii Bl, ooy 5=

Sanguisorba officinalis L. var. carnea Regel

W EZHIEE

7Ly

v rAFaTFER fix
Cassia mimosoides L. var. nomame Honda
KT TV AL
Crotalaria sessiliflora L. & % = £
Desmodium caudatum DC. 3 v F#
Desmodium heterocarpum DC. </ /3o~
Desmodium laterale Schindl.
DaVFaVRALE PF
Desmodium laxum DC. #4332 A b o~¥F BHIE
Desmodium leptopus A. Gray  FF+ 747~ IR
Desmodium oxyphyllum DC. 2 A+ ~F
Dumasia truncata S. & Z. 7 4 AR, &
Dunbaria villosa Mak., © 2 7 X

Galactia tashiroi Maxim. var. yaeyamensis Ohwi
aF I 2nFHXT

T
VN A

TR E R (i)
Glycine soja S. & Z. T
Kummerovia striata Schindl, v~V &

) e he =70 N

A Fonse
Lespedeza cuneala G. Don. var. serpens Ohwi
N A FF

Lespedeza ¢yrtobotrya Miq.

Lathyrus japonicus Willd.
Lespedeza cuneata G. Don.

ATy T
Lespedeza pilosa S. & Z.  a~%
Lotus corniculata L. var. japonica Regel 3+ = 7'+
Maackia tashiroi Kak.
O Medicago lupulinal.. =z x v 7 o~==%
Millettia japonica A. Gray v 7 2

2K

R YA

Pucraria lobata Ohwi
Rhynchosia volubilis Lour. 2 v %Y < 4
Sophora flavescens Aiton 7 5 5 [i]2d
O Trifolium repens L. > m A 74
O Vicia angustifolia L. var, segetalis Koch

YrX=v Iy
QVicia cracca L. 77 2
QVicia hirsuta S, F. Gray A A2/ =/ F

Q Vicia tetrasperma Schreb. A~ 7"
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Vigna angularis var. nipponensis Ohwi & Ohashi
YITYNT AE b
NRYY L (AT T AE)
i WREFETERR

Geraniaceae 77 ny oF}

Vigna marina Merr.

Geranium nepalense Sweet, ssp. thunbergii Hara
LA VA
A

Oxalis corniculata L. 2 -3 3

Oxalidaceae

O Oxalis corymbosa DC. 5 S 45 232
iHVEH
Citrus tachibana C. Tanaka
Evodia meliifolia Benth.
Skimmia japonica Thunb.

Rutaceae
RF A
ATV Y

Iv=oF3
Zanthoxylum ailanthoidrs S. & Z. H 5 A v aw
Zanthoxylum x fauriet Ohwi =2 h 5 A vz

i, oEFET - TH
Zanthoxylum piperitum DC. 4w < g7
Zanthoxplum armatum DC. 7 2+ v o a v
Zanthoxylum schinifolium S. & Z. A4 x4 v a W
= #F

=

Meliaceae v XVE|

Melia azedarach L. v & v

Simaroubaceae

Picrasma quassioides Benn.

Polygalaceae v A ~FF}
Polygala japonica Houtt. & 4 -~
Polygala oblongifolia DC. v 7/ # v

Euphorbiaceae v 44 7+

Acalypha australis L. = 7 % 7'+
Antidesma japonicum S. & Z. Y= v
Daphniphyllum glaucescens Blume ssp. teijsmannii

Huang e x =Xy~

Euphorbia chamissonis Boiss. s~—= 2 A 43
LR, M EZEWEZREE)
QEuphorbia helioscopia L.+ 7 24 74

OEuphorbia hirta L., == %27
Euphorbia jolkinii Boiss. A4 v &4 4%
Q Euphorbia pseudochamaecyce Fichs., May. & Lallem
=vEV Y
Euphorbia sieboldiana Morr. et Decne. var. ohsumiensis
Hatusima s A 342 b gq Fii
O Euphorbia supina Rafin. 2 =%y
O Euphorbia vachellii Hook. & Arn.
itavm=vdRy Y
e TR
Glochidion obovatum S. & Z. # v =2 7

Mallotus japonicus Muell.-Arg. 7 H A #o7

Meruculiaris letocarpa S. & Z. =7 A

Phyllanthus urinaria L. 2 3 5v vy o

Phyllanthus ussuriensis Rupr. & Maxim
bXIAVYY i

O Ricinus communis L., v —=

QO Vernicia cordata Airy Shaw 775 3y
Callitrichaceae 77 =4 %}

TU S

I X onaN

o AT

Callitriche japonica Engl.
Callitriche verna L.
Anacardiaceae
Rhus javanica L. = 5
AT
Aquifoliaceae =¥ ;*F}
VT
llex integra Thunb, =3, %
YavFdFavesF/&
. ‘EZEORA
Ilex rotunda Thunb. 2 o ¥ % x5
=3 FE
Celastrus orbiculatus Thunb, Y v £ £ F3 T
Celastrus punctatus Thunb, 5y ~v L% 2 2 Fa=

Rhus succedanea L.

llex goshiensis Hay.

Hlex liukiuensis Loesn.

Celastraceae

Euonymus japenicus Thunb. -+ %
Microtropis japonica Hall, f. =2 L 4 &

var. sakaguchiana Hatusima

VS Y A % i
Staphyleaceae : v .3% v ¥§

Euscaphis japonica Kanitz =v x4

Turpinia ternata Nakai o 3 7 ~v /2
Sapindaceae L7 v f}

Sapindus mukorossi Gaertn, A2 w2
Sabiaceae 7 v 7%

Meliosma rigida S. & Z. v —=¢v
Rhamnaceae 7 =y 4% F¥§}

Paliurus ramosissimus Poir. ~=9 3 2 7

7 Fuft

Ampelopsis brevipedunculata Trautv.,

Vitaceae

var. hancei Rehd, 7).~/ 7 F

Ampelopsis leeoides Planch. & F» X5
Cayratia japonica Gagnep., 7 7 v
Parthenocissus tricuspidata Planch. > z THR
Vitis ficifolia Bunge =t &1
Vitis flexuosa Thunb, v 3 7 X0

Elaeocarpaceae +at 7 %F
Elaeocarpus japonicus S. & Z. = ,1v %+

Elacocarpus decipiens Hemsl. o b 7 %
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Tiliaceae <7 /7 %ft
Triumfetta japonica Kak. S vy v i
Malvaceae 744§}
Hibiscus hamabo S. & Z. ~= £
Hibiscus mutabilis L. 7 =2 v
Hibiscus tiliaceus L, ¢ ~= 30
JEM E Il PR OTER ()
OSida rhombifolia L. v =vh
ssp. insularis Hstusima ~A v oo 7 JtR
Urenalobata L. * A4 Vv FvH
Sterculiaceae 74V §}

Firmiana simplex W. F. Wight 74 &Y
Melochia corchorifolia L. 7 27 44

Actinidiaceae -~ 2 z ¢§}
Actinidia rufa Planch. =413
v A5
Camellia japonica L. v 7 3

f. macrocarpa Hatusima Y v =’y /33 i
Camellia sasanqua S. & Z. v #
Cleyera japonica Thunb. <3 %
NTeHhF
ek F
f. australis Hatusima 4 v -4+ i

Theaceae

Eurya emarginata Nakai

Eurya japonica Thunb.

Ternstroemia japonica Thunb. =y =2 2
Guttiferae # +%Y v vf
ayFd ¥
Hjypericum erectum Thunb. # F4*Y v v
AFFFY VY
IXA FEY
WM PEEFErES ()

IV~

Hypericum laxum Koidz.

Hypericum japonicum Thunb.,

Triadenum japonicum Mak.

Elatinaceae
Elatine triandra Schk. var. pedicellata Krylov
IV hax
Violaceae = : VTl
Viola betonicifolia Sm.
var, oblongo-sagittata F. Maek. & Hashimoto
Vavday¥yramAivV
VaVFavaAiv
Viola grypoceras A. Gray ZFVER I U
2AIV [E2E
Viola mandshurica W. Beck.
var. lriangularis Mizushima 7 ¥ .34 3 v
Viola maximowicziana Mak, = :v<==A3: L FHR
Viola obtusa Mak., =AA4 2+VHEA IV HR
Viola phalacrocarpa Maxim. 7 H 5 A 3 v AR
Viola verecunda A. Gray Y .£A 3 v MR

Viola confusa Champ.

Viola japonica Langsd.

Viola sicboldii Maxim. var. pseudo-selkirikii F. Maek.
& Hashimoto Y7o ~=e At Iv¥<AIV
M, BASEE, W PEZENERR

Flacourtiaceae A 4 ¥V F}

Idesia polycarpa Maxim. A 4 Y

2AVNALY
Stachyuraceae 7 f}

Stachyurus praecox 8. & Z,

Xylosma congestum Merr.

var. lancifolius Hara v v+ 7o
Thymelaeaceae v F a7 5§}
Daphne kiusiana Miq. =2 a2 /%
Wikstroemia ganpi Maxim. A X H V&

Elaeagnaceae 7 3%}
Elaeagnus glabra Thunb. v 7 ¢
Elaeagnus macrophylla Thunb, =137 3 &
Elacagnus pungens Thunb, v o m /'3 TR
Elaeagnus reflexa Morr, S ¥v o3 5

Elaeagnus x submacrophylla Sexv. x A+ 9 v v 7 3
Elaeagnus umbellata Thunb., 73 2" 3

var. rotundifolia Mak., =1 37% 7 3
IV ~¥E

Lagerstroemia subcostata Koehne

Lythraceae
VYN ANY
LR PEEFENISHE

var. fauriei Hatusima 2 <4 ,LA~Y

Rotala indica Kochne var. uliginosa Koebne
Fhv Iy
Rotala pusilla Tulasne 3 K= ,3
Rhizophoraceae v A %FE}
Kandelia candel Druce  x v %
P FETRERF, FATLTFEISPI, VEZFET%E
Alangiaceae Y /+§f}
Alargium premnifolum Ohwi <oy /% T
Myrtaceae 7 F=x§f}
Syzygium buxifolium Hook. & Arn. 757

OSyzygium jambos Alston 7 + &%
Melastomataceae J +x [}
bA SRRV
e v
Trapa bispinosa Roxb. var, iinumae Mak. v v

Osbeckia chinensis L.

Trapaceae

Onagraceae 7 737 f}
Epilobium pyrricholophum Fr. & Sav. 7 H .37
B, 1%
Ludwigia adscendens Hara var. stipulacea Hara
IXF VAL
Ludwigia epilobioides Maxim. F a w2 25
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Ludwigia ovalis Miq. 3 X=ad /)2
O Ocenothera erythrosepala Borbas <> 2 £ 7/
O Ocnothera laciniata Hill, ==Y aA{ 7+
O Ocenothera parviflora L. 7 vF—=Y aAf /-
Haloragidaceae 7Y 7 v 275
Haloragis micrantha R.Br. 79 ) b & 74
Alyriophyllum spicatum L. k4% ) 7=
Araliaceae 235 7 *§}
Aralia elata Seem. & Z ) *
var, canescens Nakai 2 & 5
Dendropanax trifidus Mak. H27 v 3/
Fatsia japonica Decne. ¥ 5
Hedera thombea Baen = X #
Schefflera octophylla Harms 7 5 / ¥
Umbelliferae -V}
Angelica joponica A. Gray ~—=v | i
Centella asiatica Urb, < A 7
Cnidium japonicum Miq. ~=-1 i
Cryptotaenia canadensis DC. 3 v 3
Glehnia litloralis Fr. Schmidt ~=Hvy 7 v
Hydrocotyle deliciata Elm. 4+ | 2 7™
Hydrocotyle maritima Honda  / # ¥ »
Hydrocotyle sibthorpioides Lamk. = ¥ £ 7'+
Oenanthe javanica DC. -+ Y
Pseucedanum japonicum Thunb., Kz v Eo 7 7
Sanicula chinensis Bunge W~/ 1%
Sanicula lamelligera Hance v A< ) 9 -3
Torillis japonica DC. 727 3
Cornaceae 3 X%F}
Aucuba japonica Thunb, 7 4
Cornus macrophylla Wall. 7<= ) 3 X%

Gamopetalae &Ff7E5

Pyrolaceae 4 +v7 v okt
AMlonotropa unifforaL. v ) a vy v x K2
TR,
Monotropastrum glabosum H. Andres vy a v v v
Pyrola japonica Klenze A F+¥ 7 v MR,
Ericaceae v fk
Lyonia ovalifolia Druce var. elliptica Handel-Mazz.
FoE B,
Rhododendron eriocarpum Nakai —~ L3+ &
Rhododendron obtusum Planch. var. kaempferi Wils.
T=ovY FIR
Rhododendron tashiroi Maxim. 27 35w

Vaccinium bracteatum Thumb. o4 o+ VR

Myrsinaceae v 7 =29 oF
Ardisia crenata Sims. <=V Y a2 ¥
Ardisia japonica Bl. ¥ 7 2w i
Ardisia quinquegona Bl. <~ <7 7 5-
deBR Wz EAAE, BEANROEZN
Ardisia pusilla DC. Y p=av o
Ardisia sieboldii Miq. € 2 2,35
Maesa japonica Moritzi 4 X4/ ) a v
Maesa tenera Mez, <=4 X2/ Y 3w
Mpyrsine seguinii Lev., x4 3 v XF,5
Primulaceae 75V of}
Anagallis arvensis L. f. coerulea Baumgart.
Y ona
Lysimachia decurrens Forst. f. v <=X¥v v A H
e, % mZEEHm
Lysimachia japonica Thunb, =4 A&
Lysimachia mauritiana Lamk., ~=<H£y A
Lysimachia sikokiana Miq. ®w=2>V v
Ebenaceae #¥/FF
Diospyros japonica S. & Z. <4 ) # ¥
Diospyros morrisiana Hance %7 7%
Symplocaceae ~A ) xF}
Symplocos cochinchinensis Moore 7 A3/ F kR
Symplocos japonica DC. 7 v %
Symplacos prunifolia S. & Z. 2 mr34
Symplocos tanakae Matsum. # =7 o
Styracaceae ==/ %f}
Styrax japonica 8. & Z. ==/ F
Oleaceae x 7 A%}
Ligustrum japonicum Thunb. % X 3 &=+
Osmanthus insularis Koidz. + x4 v /%
& FETITIET RO TS
Loganiaceae 7 v FE
Buddleia curvifiora Hook. & Arn, 272 v ¥

HIR
f. venenifera Yamazaki w52 mv oy v
Gardneria nutans S. & Z. K954 HXF TR

Mitrasacme pygmaea R. Br. 74 J-=
Gentianaceae Vv FoEl

Centaurium japonicum Druce v =+t 7 )

e AEFETRREF RN R)
Gentiana scabra Bunge var. buergeri Maxim. Y v Fv
Gentiana squarrosa Ledeb, =4 ) vV F o
Gentiana zollingeri Fawe. 75V v Ko HiR
Nymphoides coreana Hara v 2/ m 74+ b
Swertia tashiroi Mak, ~Y Hy v Vo
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Apocynaceae Fa v 57 +oF Verbena officinalis L. 7 <> 5
Anodendron affine Druce 4 hHF%H X35 Vitex rotundifolia L. f. ~—= ="
Trachelospermum asiaticum Nakai Labiatae < v ¥}
var. brevisepalum Y. Tsiang Agastache rugosa O. K. A»v 1 ¥y
VaUFaVTARHAKXT Ajuga decumbens Thunb., 35 v v v
Asclepiadaceae 7574 =) Dysophylla verticillata Benth., 3 X3 = /4
Cynanchum atratum Bunge 7335 v i Glechoma hederacea L. var, grandis Kudo # = F o &
Cynanchum austrokiusianum Koidz. O Lamium amplexicaule L. k& 7 +F
VI AEARN i Lamium chinense Benth. var. tuberiferum Murata
Cynanchum japonicum Morr. & Decne. £ a h X5 EAFET X
Hoyacarnosa R.Br. 4755 v Leonurus japonicus Houtt. 2 o~ F
Marsdenia tomentosa Morr, & Decne. #2335 v Lycopus ramosissmus Makino var. japonicus Kitamura

Stephanotis liukiuensis Koidz. A4 v o xdv v
Tylophora aristolochioides Miq. o4 7% A4 X/
B RIECFRISPIL G SRED)
T HEARN
Tylophora tanakee Maxim, Y )L &7 ) V5
e A A F
SNT RN F

Dichondra repens J R. & G. Forst. 744 =4
TN ART

Wzl AR B A
Ipomoea acuminata Roem. & Schult. " 7454
TV e H
Ipomoea stolonifera J. F. Gmel. 7 v »37 4 o

Fi  FAGTETATRY, cpEETRTAGIT

Tylophora japonica Miq.

Convolvulaceae

Calystegia soldanella R. Br.

Eyycibe henryi Prain

Ipomoea pes-caprae Sweet

Boraginaceae x5 -4FF
Bothriospermum tenellum Fisch, & Mey. ~7F 4 »35
Ehretia acuminata R. Br. var. obovata Johnst.

Fy/F
Ehretia dicksonii Hance 35> 4 /%
Messerschmidia argentea Johnston v 2/ %
19654EH K
Favy Iy
2=
Callicarpa japonica Thunb. var. luxurians Rehd.
AF LT UhFTFT
Collicarpa mollis S. & Z. 4 7 4 5+ +
A
el EEz AR, EERCEN

Clerodendron trichotomum Thunb.

Trigonotis peduncularis Benth.

Verbenaceae

Clerodendron inerme Gaertn.

var, esculentum Mak, > a v my 7%
var. fargesii Rehd. 7 < 74

Phyla nodiflora Greene A 7 Xv vy

Premna microphylla Turcz,

var. japonica Hatusima o~—= 7 4 &

PHZFlTb TH (Prac iR )
EAYY
A2avya
Perilla frutescens Britt. var. citriodora Ohwi

2vmy TR
Mosla dianthera Maxim.
Mosla punctulata Nakai

VeI

Rabdosia inflxa Hara ‘=~ 9 2 TR
Rabdosia japonica Hara e %4 2 v TR

Prunella vulgaris L. ssp. asiatica Hara w7 2 4% 7'+
Salvia japonica Thunb., 7&%/ 2475V 7
Satureia chinensis Briq. var. grandiflora Hatusima
VA A el

bt

42 b THE,
kA IF T
ER A
Scutellaria indica L. 2>+ i v o
Scutellaria parvifolia Koidz.

Satureia gracilis Briq.
Satureia micrantha Regel
Scutellaria dependens Maxim,

Scutellaria guilielmi A. Gray.

27209 THil
Teucrium viscidum Bl. 2 v = 4" 7
Solanaceae + AT}
O Ljycium chinense Mill. 7 =
O Physalis angulata L, v 3 ) :ho XF
A phy X
FrFvFALY
taFy)vayd
Solanum nigrum L. A4 R Ry A4
NA PR A&
WL THI20 7 (At SR
RASANE G R XE
o2 ) T

Solanum biflorum Lour,
OSolanum c¢iliatum Lamk.

Solanum lyratum Thunb.

Tubocapsicumn anomalum Mak.
Tk, Fi
var. obtusum Mak.
Scrophulariaceae

Centranthera cochinchinensis Merr. var. lutea Hara

ERedAvy
Dopatrium junceum Hamilt. 7 7"/ £
Limnophila aromatica Merr. > 7 4

Lindernia angustifolia Wettst. 7 by 455 &
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Lindernia antipoda Alston A X2 7 b AT

Lindernia anagallis Pennell <=1 ) 74

Jeft TARFRTE K
Lindernia crustacea F. Muell. & Y 7+
Lindernia procumbens Philicox 7 5
Mazus miquelii Mak., 454 F4& =4 [RE[id
Mazus pumilus v. Steenis | F 7 -~

AR A S o3

2UAN= i
Torenia glabra Osbeck = .33 A9 Y 7 4F I

O Veronica arvensis .. 2+4 2/ 7 2

NTITHE T

BN R i

FAARITTY

H T oA

P dv A P L

Aeginetia indica L. var. gracilis Nakai

FUSRF L

Microcarpaea minima Merr.

Phiheirospermum japonicum Kanitz

Veroaica javanica Bl.

Veronica lineariaefolia Pall.
Q Veronica persica Poir.

Veronica undulata Wall.

Orobanchaceae

Gesneriaceae AV X, a2f}
Rhynchotechum discolor B. L. Burtt
var. austrokiushiuense Ohwi
AYFEY<ET YT fh
Lentibulariaceae 2 = % xf}

TR

Utricularia aurea Lour. / X 2 &% T

Utricularia bifida L. 3 3 3 7'+ i

Utricularia gibba L. var. exoleta Taylor
IAVERFE b

Acanthaceae * 2 %/ < =F}
VAT

U8, s mEz#mE [
Hygrophila lancea Miq. # & /v &

Codonacanthus pauciflorus Nees

Justicia procumbens L. var. leucantha Honda
FVLXI=T
OStrobilanthes japonica Miq. A -~
W Wedihm
VavFavTq
W TEfTerem
Plantaginaceae H A 3zf}
Plantago asiatica L. #* A %=
OPlantago lanceolata L. ~F A A .32 p3
ATV FavE
Myoporum bontioides A. Gray <2V F a2 @
P FITETF

Q Strobilanthes cusia O. K.

Myoporaceae

Rubiaceae 7 7§}
Adina racemosa Miq. ~ H = 4=

f PHETFITRRE

Damnacanthus indicus Gaertn. f. 7Y ¥

var. parvifolius Koidz. a3/, . X5 /7%

Fi
var. microphyllus Mak., e x 7y Fi o
Diplospora dubia Masam. > w» 3 $ X Jef
Galium gracilens Mak. =, av.in/rs35
Galium spurium L. var. echinospermon Hayek
Yz LTT
Gardenia jasminoides Ellis var. grandiflora Nakai
75y
Hedyotis coreana Lev. v F v 425
Hedyotis diffusa Willd. 7 2 .32 735
Hedyotis lindleyana Hook. var. hirsuta Hara
N BT
Hedyolis tenelliflora Bl. 4 =34 2"+ IR,

RYBALY I F
I HEFIEL

Lastanthus fordii Hance

Morinda umbellata L. ~5 57+ / &
JeB BIETTEPEILEEK, RREETRTRIR

Mussaenda parviflora Miq. z2v e v
e TSRO K
Mussaenda shikokiana Mak. v wmso~nav ey
YI=fFxE)
NIV HART
HKFagy {123
VIFIEARAXT
Fasvvr
Uncaria thynchophylla Miq. H ¥ H X5 THI
Caprifoliaceae =*A H A F¥§}
Lonicera affinis Hook. & Arn.
Lonicera japonica Thunb, x4 # X3
VIR
Viburnum dilatatum Thunb, » = X 3 raut
NTHVED

Viburnum odoratissimum Ker-Gawl.

Ophiorrhiza japonica Bl.
Paederia scandens Merr.
Psychotria rubra Poir.
Psychotria serpens L.

Tarenna gracilipes Ohwi

Pt - N4
Sambucus chinensis Lindl.
Viburnum japonicum Spreng.
var. awabucki K. Koch v = o
O Weigela coracensis Thunb., o~z %o v 3
Valerianaceae =+ 37 =f}
FIFf=v
*ha=
v U F
Gynostemma pentaphyllum Mak.

Patrinia scabiosaefolia Link
Patrinia villosa Juss.
Cucurbitaceae
T=F e AN
TAZTATY
HFATY
FHIATY
Trichosanthes sinopunctata C. Y. Cheng &

Trichosanthes boninensis Tuyama
Trichosanthes cucumerotdes Maxim.

Trichosarthes japonica Regel
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C.H.Yueh FAH5ATY
Campanulaceae =3 a2 v}
Adenophora triphylla DC. 4 a4 2 v
Codonopsis lancifolia Moeliono
BT (RATVIAEFaDy)
e THETFISEL
IVAhoY
Wahlenbergia marginata DC. v 3§ a2
24 PS5
Scacvola taccada Roxb., 74 p <5
R P2 FESTEZIG RO AL {EE)
Compositae = 7§}

Lobelia chinensis Lour.

Goodeniaceae

Adenostemma lavenia O. K. R—<x4f a2 v

Ainslicea apiculata Schutz-Bip. &y 2o~ <
HR

Artemisia capillaris Thunb., »v S5 a4

Artemisia indica Willd, =z 2

Artemisia japonica Thunb., = b2 3£
aeF

Aster scaber Thunb., v 5 v =37

Artemisia princeps Pamp.
R, @
Aster trinervius Don
ssp. amplexifolius Kitam. A >3 %7
ssp. ovatus Kitam. /a v &7 23]
O Aster subulatus Michx, & &2
Bidens bipinnata L. 2,3 ) wv &V 7
Bidens biternata Merr. & Scherff. v & v 74

R
OBidens frondosa L. 7 A Y h v &V 24
OBidens pilosa L. =4 v 2 7'+
o) var, minor Scherfl. <~ o it v &V

Bidens tripartita L. z a &
drFAraavaxed
dLH THETFETSEIL

Blumea conspicua Hay.

Blumea lacera DC.

var. blumet DC. 4,32 ) 5

AL, 15 WEZINTFA LR

Carpesium abrotanoides L. 7 2,32
av 7z
Carpesium divaricatum S. & 2. v 7 ¢y v
Carpesium glossophyllum Maxim. 2 Hv 7y v
EAHNVITEY D

Cargiesium cernuum L.

Carpesium rosulatum Miq.

Centipeda minima A. Br. & Aschers. t&+v v v
Chrysanthemum indicum L. &< Hh v F 7 i
Chrysanthemum ornatum Hemsl,

var, spontaneum Kitam. ) &2 FaR
Cirsium japonicum DC. ) 74 3 3]

f. leucanthum Nak., < w33/ 74 3
i ETIAHE
VIUTH I
Cirsium spinosum Kitam. 44 5V 7 3
Cirsium yakushimense Kitam. 27 &~ 74 3 o
A Koo~z ¢y
O Crassocephalum crepidioides S. Moore
Nl FHEaXy
Crepidiastrum lanceolatum Nakai kv 37 #v
f. pinnatilobum Nakai ~=F v v
Dichrocephala integrifolia O. K. 72 ) a wirA
Ecdipta prostrata L. 2 147wy
Emilia sonchifolia DC. o A= =%
Q Erechtites hieraciifolia Rafn, # v Fie¥ 7

Cirsium syffulium Matsum,

Conyza japonica Less.

OErigeron annuus Pers. w £ a Fv
O Erigeron bonariensis L. 7V F ) ¥/

OZErigeron canadensis L. v A A hvaesx
yryvershvaxrs

FATVFIFS

O Erigeron pusillus Nutt
O Erigeron sumalrensis Retz.
Eupatorium chinense L.
var. angustatum Hara % .ea Ky i
ba Py
kel
Fvea Ky Ein
Eupatorium variabile Mak. ¥ ~<v a2 K

var. simplicifolium Kitam.

Eupatorium lindleyanum DC.,

Farfugium hiberniflorum Kitam. »v v v 7%
B, BASFE ML, ez R A

Farfugium japonicum Kitam. Yy v 7'

Farfugium tatewakii Hatusima ‘7 v~y 7 7% i

Gnaphalium qffine Don  ,~o~a 2745

Gnaphalium japonicum Thunb. =52 7'+
OGnaphalium purpureum L. 2 F5Fa 7'+
O var. spathulatum Baker <2 7% F¥
OGynula bicolor DC. AAf v 25
FYRTY I

RGP P4 i

A Ry

Hemistepta lyrata Bunge

Heteropappus hispidus Less.
ssp. arenarius Kitam.

Ixcris dentata Nakai =774+
var. gracilior Kitam.

Ixeris debilis A. Gray

~A =HF
FF vy

Ixeris makinoana Kitam. kv .3= x4 b
Ixeris repens A. Gray ~— = j
Ixeris stolonifera A. Gray [ 7 =7

Kalimeris yomena Kitam. =z 23
Lactuca indica L. 77 7 45

Lactuca raddeana Maxim.
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var. elata Kitam., Y —~=#% o
Lactuca sororia Miq. &5 %= 4%
at=XET =
Petasites japonicus Maxim. 7 %

B RIS
ER
R CEZ TGO H D)
VA TVIY
blreaxAg P
Senecio pierotii Miq. w9 A A=
VIVAFED

Lapsana apogonoides Maxim.

Picris hieracioides .. ssp. japonica Krylv,

Rhynchospermum verticillatum Reinw.

Saussurea japonica DC.

Stiegesbeckia orientalis L.

Siegesbeckia glabrescens Mak., = A3 % 3
OSolidago altissima L. A4 B A7V X5V

Solidago virgaurea L.

var, asiatica Kitam. 7% /%) vy v
OSonchus asper Hill. =/ <
AV AV 4
Taraxacum albidum Dahlstadt & moi 2 v AR
Vernonia cinerea Less. vk T2 4
Wedelia biflora DC. X F =S —<
e EZIFEEESERE

7=I)¥y

NN

O Sonchus oleraceus L.

Wedelia chinensis Merr.
Wedelia prostrata Hemsl.
Wedelia robusta Kitam. s ~= 21—

Xanthium canadense Mill. + % 2

Youngia denticulata Kitam. 273y v e
Youngia japonica DC. # =% F =

Monocotyledoneae KTty

Typhaceae 7<%}
Typha orientalis Presl = '~

Potamogetonaceae v, L rfl
Potamogeton crispus L. = %
Potamogeton distinctus A. Benn. b av e
Ruppia maritima L. 397> L%

Najadaceae 4 -5 xFf}
Najas graminea Del. = » A%
 Nagjas marinaL. A 5 %
FYyE

Zosteraceae 7 < =&¥F}

Najas minor All,

Zostera japonica Aschers. & Graebn, =27 <%
Alismataceae * X »f}

Alisma canaliculatum A. Br. & Bouche ~ 54242

Sagittaria aginashi Mak., 7 ¥
TYAY
Sagittaria trifolia L. # = &%
Hydrocharitaceae 537 3§}
Blyxa aubertii Richb, <1 3 A7 %
Blyxa echinosperma Hook. f. + A7 X
Blyxa japonica Maxim., Y FFAT %
Hydrilla verticillala Caspary 27 v &
A4 XAz i
LV avE
Triuridaceae +v =7 v v}
Sciaphila japonica Mak. kv oV @
Gramineae 1 3F}
Agropyron ciliare Franch. var. minus Ohwi
Thheo 7Y
Agropyron tsul:ushiense Ohwi var. transiens Ohwi
heL Y
Agrostis clavata Trin. ssp. matsumurae Tateoka R 7R

Sagittaria pygmaeca Miq.

Ottelia alismoides Pers.

Vallisneria asialica Miki

Alopecurus aequalis Sobel. var. amurensis Ohwi
ARR )T v Y
Alopecurus japonicus Steud. 4 b+ # v

Andropogon brevifolius Sw. o< 7 4
Arthraxon hispidus Mak. =2 777
Arundinella hirta Tanaka b &' A% R

Arundo donax L. X v 2
QAduvena fatua L. h 5 AnF
O Bambusa glaucescens Munro k9 5 4 F 2

ARvF 7

Beckmannia syzigachne Fernald ssp. baicalensis

T. Koyama & Kawano 3 /) ox i

Bothriochloa parviflora Ohwi v 27 75 A A%
OBrizaminor L. v A2, vV Y
OChloris gayana Kunth 7 7 Y H e 473
O Coix lacryma-jobi L. & 2 XX =<

(e} f. alphonso-karri Hats.

Cymbopogon tortilis Hitche.

var. goeringii Handel-Mazz. F#4%+
FagFovl
Al

Cynodon dactylon Pers.
Digitaria ciliaris Koel.
Digitaria henryi Rendle ~v J — £ & -3
Digitaria radiosa Miq. = £ k3%
Digitaria violascens Link 7 % 4 v o3
Dimeria ornithopoda Trin. var, tenera Hack.

AV =RHY
Eccoilopus cotulifer A, Camus 7 75 AAF
Eccoilopus cotulifer A, Camus var. densiflorus Ohwi

EVFTTFARY
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JEE,

Echinochloa crus-galli Beauv.

PR ERFETATY (AR 52 60

var. caudata Kitagawa

var. hispidula Honda

ri4xe=
2=
12E=
bAZf R =
Fre vl
Eragrostis cumingii Steud. 4 + A X 2 I
YFEVAARNAIT

var. praticola Ohwi
var. kasaharae Ohwi

Lleusine indica Gaertn.

O Eragrostis curvula Nees

Lragrostis ferruginea Beauv., 374
Eragrostis japonica Trin. = =2 h &7 4 ffi
Eragrostis multicaulis Steud. =9 =2y

Eriochloa villosa Kunth + 2=
FEYHT
LY FH VI

Hemarthria compressa R. Br.

Festuca parvigluma Steud.
Glyceria acutifora Torr,
ERV A A R
Imperata ¢ylindrica P. Beauv.

var. major C. E. Hubb, %%
Isachne globosa O. K. 5 =44
A F T
Ischaemum anthephroides Miq. > 2 /4 hx /o~

HIRL, 1 thITRIET

rhE) Ny
Ischaemum aristatum L. 24D vV Hhx )~
ATV R

Isachne nipponensis Ohwi

var. eriostachyum Honda

var. glaucum T. Koyama

Leptochloa chinensis Nees 7 €37+
Leptochloa panicea Ohwi A + 7 4 v
OLolium perenne L. &V 4%

Lophatherum gracile Brongn. <y 7 4
Ay
e iny

Microstegium vimineum A. Camus

Microstegium ciliatum A. Camus

Microstegium japonicum Koidz.

var. polystachyum Ohwi
Miscanthus floridulus Warb.

AMliscanthus sinensis Andr.

TvHEY
FFU AAF
AR
SNF L a v AAF
var, gracillimus Hitch. A p AA %

var. condensatus Mak.
Muhlenbergia japonica Steud. X 3 % AR,
AT FFF P
Oplismenus undulatifolius Roem. & Schult,
R
var. imbectllis Hack., kv {159 3 4
FF I
F o RFF T
AAFYE

Oplismenus compositus Beauv.

var. japonicus Koidz.
var. microphyllus Ohwi
Panicus bisulcatum Thunb.

P~ FE

Panicum repens L.

O Paspalum dilatatum Poir. v =AZX A /b=
TAYHAAAA ) b=
£ 9AXA L

AAA 2K

O Paspalum notatum Fluegge

O Paspalum paspaloides Scribn.
Paspalum orbiculare G. Forst.
Paspalum thunbergii Kunth A A /e =

O Paspalum urvillei Steud  25A XA/ b=
Paspalum vaginatum Sw. #97 AX A/ =

dER FRIETFRTARTF RO M

FhIF VA

THAFHT A
vRFhT A

Pennisetum alopecuroides Spr.
f. viridescens Ohwi
Pennisetum sordidum Koidz.
O Phalaris arundinacea L. 7 4 2 <
Phragmites communis Trin, =<
Phragmiles japonica Steud. Y L= Fii
A/ av
HTAF7
O Phyllostachys nigra Munro var, henonis Stapf -~ 2
O Pleioblastus hindsii Munro 4 A 3 v F 7
YoV FavFs
ARy
IVAFTYFF
Poaannua L. AR A HRET

Phragmiltes karka Trin,
O Phyllostachys aurea Carr.

Pleioblastus linearis Nakai
Pleioblastus simonii Nakai

Poa acroleuca Steud.

VP VARA I HEES i
Pogonatherum crinitum Kunth A 2 ## v

Poa crassinervis Honda
Polypogon fugax Steud. v ==Y

Polypogon monspeliensis Desf. ~=p ==

Psoudosasa japonica Mak. 4 %4 THIR,
Sacciolepis indica Chase  ,~A X £ Y

Sacciolepis oryzetorum Honda % £ ) ™4

Setaria glauca Beauv. v =) zam

var. pallide-fusca T. Koyama
avFEv=san
Setaria faberii Hertm. 7 /=) awm 74
Setaria palmifolia O. Stapf -+

Setaria plicata T. Cooke =+ F &

Setaria x pycnocoma Henr. * = /2w

Setaria verticillata Beauv., 35 v %=/ 2w 7y i
Setaria viridis Beauv. = / a g 7'+

var. pachystachys Mak. & Nemoto
SN/ an
Sorghum nitidum Pers. var. majus Ohwi Era v /¥y
Spinifex littoreus Merr. A 4
e, % EZFEGTER
Sporobolus fertilis W.D. Clayton 5% 3 /o
VFvvsl

LR, M BB

Sporobolus virginicus Kunth
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Trisetum bifidum Ohwi  H = ) 74
Zoysia japonica Steud, /3
Zoysia macrostachya Fr. & Sav. # = -3
Zoysia sinica Hance =z =33
var. nipponica Ohwi 3 # 3 /=3
HRIETFET 8 RO BT ()
Zoysia tenuifolia Willd. =% 5 4 w3
Cyperaceae »v> Yy 7§l
Bulbostylis barbata Kunth -~ % 5+
Bulbostylis densa Handel-Mazz. A F ~FEF VY F
Fi
var. capitata Ohwi A FFv v % T
Carex breviculmis R. Br. 74 x4
f. filiculmis Kitkenth. A + 7 A4 A4
f. aphanandra Kikenth. %7 A A%
ssp. fibrillosa T. Koyama <7 4 A%
var. discoidea Boott v X 7 A A5
Carex brunnea Thunb., = =2 A%
Carex cruciata Wahlenb., -~ 2%
Carex gibba Wahlenb. - 7 4
Carex ischnostachys Steud. & o X A5
Carex japonica Thunb.
var. chlorostachys T. Koyama <3 A4
Carex kobomugi Ohwi = & £ A ¥
Carex maculata Boott 2 5 A 4
Carex nemostachys Steud. 7 % 4 A &7
Carex oahuensis var. boottiana Kiitkenth. v 4" 2%
Carex phacota Spreng. v 2 =V o7
Carex pumila Thunb. =% FHiyr o8
Carex scabrifolia Steud. <5 7 2
Carex sociata Boott &</ w A4
Carex leinogyna Boott 747 F Yy R 5 FER
Cladium jamaicens Nees var. sinense T. Koyama
L bPEPAAF
Cyperus amuricus Maxim. -+ ¥V Y
Cyperus brevifolius Hassk, 74 £ 7
var, leiolepis T. Koyama v £ 7 7
Cyperus compressus L. 72 77 v Y
Cyperus cyperoides O. K. 2 7
Cyperus difformis L. 2= %> )
Cyperus distans L. ;R £ 4TV Y
R, &
Cyperus flavidus Retz. 7 XK v Y
Cyperus haspan L. 2 725> )
Cyperusirial. a2 T2 K ¥ 2 Y

[P it

Cyperus microiria Steud.  H ¥ ) '

Cyperus malaccensis Lamk. var. brevifolius Bockl.
YFrvA
Cyperus pilosus Vahl =+ )
Cyperus polystachyos Rottb. 4 #Hw ¥ >V
Cyperus rotundus L. »~< A5
Cyperus sanguinolentus Vahl 5 v 5 A7
Cyperus serotinus Rotth, 3 Xy v )
Cyperus tenuispica Steud. 3 Ko~y &
Eleocharis acicularis Roem. et Schult.
f. longiseta T. Koyama = v 34
Eleocharis congesta D. Don
var. japonica T. Koyama -~V A
ssp. congesta f. dolichochaeta T. Koyama
FAANYA
Eleocharis dulcis Trin, 4 22 a7V 4
Eleocharis kuroguwai Ohwi 7 v 7’7 4
Eleocharis tetraquetra Ness <> H 27 4
Eleocharis wichurae Bockl. < % 7 4
Fimbristylis autumnalis Roem. & Schult.

LAESTFYYF Fi
Fimbristylis dichotoma Vahl
f. diphplla Ohwi  +5 v v & i

f. tomentosa Ohwi » 5 v/ U F

f. floribunda Ohwi 2 'S5 vV %

f. annua Ohwi v v %
Fimbristylis fusca Benth. # ) =5 vV #* i
Fimbristylis littoralis Gaudich, vV =
Fimbristaylis longispica Steud. F#EFV 2 F
Fimbristylis ovata Kern vV 7 v 7 F T
Fimbristylis pacifica Ohwi A YV 7/ V F
Fimbristylis sieboldii Miq. A4 Y Y=7 v+
Fimbristylis seiboldii Miq.

var. anpinensis T. Koyama =7 v Y%

o BRI CGRIBNITTR)
FEimbristlis sericca R.Br. ©e— F7vo¥
Fimbristylis ¢ymosa R. Br. var. spathacea T. Koyama
VEAET VT F

Fimbristylis subbispicata Nees & Meyen ¥ —=A
Fuirena ctliaris Roxb. /7 mx=# Y2V F
Lipocarpha microcephala Kunth v v 2 ¥V Y
Machaerina rubiginosa T. Koyama 7 v/<54 ffi
Rhynchospora chinensis Nees & Meyen

AR Fes o
Rhynchspora rugosa ssp. brownii T. Koyama
FF ot S i

Rhynchospora rubra Mak. A 7 7 4
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Schoenus apogon Roem. & Schult. 7'+
Scirpus juncoides Roxb. 4 =k x4
RxLAL i

7 M

var. hotarui Ohwi
Scirpus lacustris L. ssp. creber T. Koyama
Scirpus lineolatus Fr. & Sav. v £k 2 A
Scirpus mucronatus L.
ssp. robustus T. Koyama
Scirpus maritimus L. o v H5
AFTTIHY
YV hIRELL
(H 2R EZNLDOTHBLH D)
i Wz m Gt
Scirpus triqueter L. 4 h 7 A4
Scirpus wallichii Ness 24 v v ¥ <4 T
Yoy
dAYVC KT
e ERETFERILE ORI
Palmae -+
Livistona chinensis R. Br. var. subglobosa Becc. v m 1ty
Araceae -+ F 1 €f}
Acorus gramineus Soland. &% a @

v i

Scirpus ternatanus Reinw

Scirpus x trapezoides Koidz.

Seleria levis Retz.

Scleria terrestris Fassett

Alocasia odora Spach 7 v X4 =
Amorphophallus kiusianus Mak. ¥ ==v =4 7
LYY
LYY T TS
FYITIVITVRIY

Arisaema japonicum Bl.
Arisaema ringens Schott

Arisaema thunbergii Bl.

Pinellia ternata Breitenb. #5 Ay v 27 b
Typhonium divaricatum Decne. ) o w3 o oo ~v 4t
bt

Lemnaceae v 74§}
Spirodela polyrhiza Schleid. 7 % 7 -+
e
F ARy I
R 74
=y RVI Ry
7 mky s
R R A
Wl WEZENEE
Va7 E
Aneilema japenicum Kunth A £ 27+
Aneilema nudifforum R, Br. >~ <A A7
AL CRESEE LARD)
Commelina auriculata Bl. w2 54 Y24
PERFITEUN, WA, SRR O
Commelina benghalensis L. = L3 = 7 4
Vazy

Eriocaulaceae
Eriocaulon buergerianum Koern.
Eriocaulon cinereum R. Br.
Eriocaulon hondoense Satake
Eriocaulon parvum Koern,

Eriocaulon robustius Mak.

Commelinaceae

Commelina communis L.

f. hebespatha Sugimote 4 v = 7 4
i WEzFELENHE
Commelina diffusa Burm. f. <Y = 7%
AR (8 R £ L 37eh)
Pollia japonica Thunb., 47 3 awx
i HIETFETEEE
X7 A1H
O Eickhornia crassipes Solms, Laub. &5 A 7+ 4

Pontederiaceae

Monochoria vaginalis Presl.

o
Philydraceae % 2%7 v 4§}
BRFT A

var. plantaginea Solms-Laub.

Philydrum lanuginosum Banks

Juncaceae A 7§}
Juncus effusus L. var. decipiens Buchen. A
Juncus latior Satake b mron)zEFEF T a Y
Juncus monticola Steud. 2 2 Fa v HFL £ a
Juncus wallichianus Laharpe

N av AL EETa T

Luzula capitata Miq. AX X2 %Y

Liliaceae =y %}
Aletris spicata Franch. v 2 v v 35 v
7 EN
Allium thunbergii G. Don ¥ =5 9% a7
Asparagus cochinchinensis Merr. 74 AFHXF
Dianella ensifolia DC. F¥az v 5

Hemerocallis aurantiaca Baker

Allium macrostemon Bunge

~NeH VY
MR EZENIE R
Q Hemerocallis fulva L.
var, kwanso Regel ¥ 7 hv V'

var. littorea Nakai

var. longituba Maxim. ~<X=Hv Vv
(2 AV TY)
Lilium callosum S. & Z., s e A=Y
Bl REFITAZI
A==
TyRU=2Y
ek AETETPTERE
Lilium leichtlinii Hook. f. var. maximowiczii Baker
at =z

Liriope minor Mak. v 2 ¥ 75 v
Ophiopogon jaburan Lodd. /35 v
P
Smilax bract?ata Presl v ~=4vFE54
Smilax china L. YA VALAT
ATYL YL AT
e v AR

Lilium lancifolium Thunb.
Lilium longiflorum Thunb.

Scilla scilloides Druce

Smilax sebeana Miq.

Amaryllidaceae
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Crinum asiaticum L. var. japonicum Bak. ~< - b

Curculigo orchioides Gaertn. 3 v 34 44

Hypoxis aurea Lour. = 3 v 34 444

Lycoris radiata Herbert v #7 v -39~
O Narcissus tazetia L. var. chinensis Roem. A A v
O Zephyranthes carinata Herbert 47 5 v = F#

Iridaceae 7+ A%}

Belamecanda chinensis DC. v 4 & &
by vav s
Q Lapeirousia cruenta Bak. w3 e+ v &
OSisyrinchium atlanticum Bicknell =7 ¥4 a1

O Gladiolus x gandavernsis v. Houtte

O Tritonia x crocosmaeflora Lemoine
LAY FRf £V
Dioscoreaceae <./ 1 =F}
Dioscorca bulbifera L. = 747 o %
Dioscorea jeponica Thunb., 4= /) f = TR
Dioscorea quinqueloba Thunb, # =5 Far
Dioscorea tokoro Mak. #+ = Far
Musaceae - a vF}
O Musa balbisiana Colla A .3 a3
Zingiberaceae < =27 7§}
O Alpinia formosana K. Schum. 27 <=xz4 35 v
Alpinia intermedia Gagnep. 7/ 72 <X 755V
Alpinia japonica Mig. -~ 3 a v ¥ i
Odlipinia speciosa K. Schum. 4"y + &7
O Zingiber mioga Roscoe 3 2 7
O Hedychium coronarium Koenig 53 . 7o %
Cannaceae % ¥ 7§}
O Canna coccinea Mill. % ¥ 2
Burmanniaceae v/ v 72 avf}
Burmannia eryptopetala Mak., < ev v 223w i
Burmannia livkiuensis Hay, F 9y v =v v 72 aw
iy
Orchidaceae 3 v F}
Aerides japonicum Reichb. f. > o35 v
Amitostigma lepidum Schltr. F+F v 5 Ky 7
Aphyllorchis montana Reichb. f.
RANVY=Lhaws v
Apostasia nipponica Masamune V27 v <35 v
15, BA, szl 1 mEzFEGEEAI
Bulbophyllum drymoglossum Maxim., —= A X% 5 v
Bulbophyllum inconspicuum Maxim. AF 35 v FlR
Bulbophyllum japonicum Mak. 1+ ~=a#35v FiR
JERR, 1
Calanthe alismaefolia Lindl. v mo~/s H 5 v
Calanthe aristulifera Reichb. f. 1) o<z vk R

Bulbophyllum macraei Lindl. <=2 5 v

Calanthe discolor Lindl. = " 3 71
Calanthe lyroglossa Reichb. f. v v & a4
LR, 1 TR EGEZE

Calanthe masuca Lindl., ) . &4 . v = %
Jelk,
Calanthe x matsumurana Schltr. =~ X,v = 5 JER
Calanthe triplicata Ames v )L 5 v bR
Cephalanthera falcata Bl. % v 5 v
Cephalantheropsis gracilis 3. Y. Hu  + 7+ 35 v JtiR
Cheirostylis liukiuensis Masamune 7 H3v a2 A5V
e,
Cremastra variabilis Nakai A ~4 5 v [, T
Cymbidium dayanum Reichb. f.
var. austrojaponicum Tuyama -~V H35 v
Cymbidium gueringeri Reichb. f. v av v HR
Cymbidium nagifolium Masamune %5 v
Cymbidium nipponicum Mak., <=+ 35 v
MR, % PEFTAEEl
Dendrobium tesaense Mak., #3404, 2 7
Epipactis thunbergii A. Gray H+5 v
f. subconformis Sakata A4 Vv <=h* 5 v
i WZFENAUE
Eria corneri Reichb. f. k¥ 34435 v
LR EZERGRERUCBRAI
Eulophia zollingeri J. J. Sm. A =% ¥# 5

deRR, f FhERFITIRER
Galeola altissima Reichb. f. z2Hh v L5 v
e, i mzFEmRAI

Galeola seplentrionalis Reichb. f. v +7 7  THR
Gastrodia gracilis Bl. a5 v —=
K PRTITA NGRS
Gastrodia verrucosa Bl A ¥ ¥V a5 v
Goodyera foliosa Hook. f. Y =274 2 ATV
Goodyera hachijoensis Yatabe ~FSa v a2 ATV
var. matsumurana Ohwi H oA 5 v
Goodyera procera Hook. v vy v
Goodyera schlechtendaliana Reichb. f.
Goéd,)'era velutina Maxim. > . A% vV
mzEARAN
Goodyera viridiflora Bl.  >r<=< 2 A5 v
Habenaria dentata Schltr. A9 & i
Habenaria lacertifera Benth. % h4 4y &
e,
Habenaria robustior Hook f. & = b v

e, 1@
I RT

Herminium lanceum J. Vuijk.

var. longicrure Hara A h oy &
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Helaeria yakushimensis Masamune
YOIV~ T AV ATV T
Lecanorchis japonica Bl. sz 5 v
W, i EZIEWEAR
Jmaavsv
B wzddiBAN GRS
Liparis formosana Reichb. f. =w =275 v

Lecanorchis nigricans Honda

Liparis nervosa Lindl. =223 v T, Fi
Liparis odorata Lindl. 4,35 v i
Liparis plicate ¥r. & Sav. F4 4 5~
Listera shikokiana Mak, e A7 2,35 v

mz i A
Luisia teres Bl. K 5 v
Microtis uniflora Reichb. f. =3 .35 v
Neofinetia faleataHu 7 5 v s
Nervilia nipponica Mak. & h =44 v i
Obcronia japonica Mak., =z v 3505 i
Phaius minor B, Jfv x5 v

{. punclatus Ohwi ks A 5 v

Phaius tankervilleae Bl. 5 7 5 v bR
Saccolabium japonicum Mak. Hv /) F5 v bt
Spiranthes sinensis Ames var. amoena Hara %37
Taeniophyllum glandulosum Bl. 7 &5 v %

Tainia laxiflora Mak. v 2 brv 35V
Tropidia nipponica Masam. ¥ 2V =<F v 247V
Zeuxine flava Benth., ¥ v L FR TV

JER, @i EZENT R GriciiE)
Zeuxine strateumatica Schltr. 25 v
X iy
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Summaries of Papers Published in Other Journals

1 Syntheses of 4-(3-Cyana-I-triazeno) pyrid-
ines and Related Compounds
Masayuki Tanno and Shozo Kamrva: Chem.
Pharm. Bull., 27, 1824 (1979)
4-azidopyridine AL > 7 v{bA Y 7 A% KIG X8
T 4-(3-cyano-l-triazeno) pyridine A YV & A#1( 1)
E L, TTIEfCEMEIZ LT 4-(3-cyano-1-triazeno)
pyridine (AR EIE L 72, AR LAMAD (D) ke
Fr¥yl7 i vORMBERIES® 2 &, 403
(N2-hydroxyamidino)-1-triazeno]pyridine % i1 {k A%
fBoh, %70, 7ve=T7 OFETTHIEKE LRIE
g5 L, 4-(3-thiocarbamoyl-1-triazeno) pyridine 5%
EnEohe. —J5, (IDEPAFATBTAF1
135 L4+ 5 4-(3-cyano-l-triazeno) -1, 4-dihy-
dropyridine B8 %D N A% MR ER LA, =
DYe Feeyovifivte FrPy 7 I VOUBE
ERIGE 4 % & 4-[3-(N2-hydroxyamidino)~1-triaz-
enol-1,4-dihydropyridine A\ SHh s, 7 4-(3-
(ethoxycarbonyl) -1-triazeno)-pyridine l-oxide (%,
4- (3-cyano-1-triazeno) pyridine l-oxide D% Y 7 4
BErYROEMYEL=2 /7~ VP T=AF LTS
TEIZE DA TER, LT, =8 =
ik, 2277 b=, BBWEIY T 2=AT IV E
g3 5 &, arylazo fRicFFECE .

2 Antitumor Effect of Pyridine N-Oxides
having 1-(2-Chloroethyl)-1-nitrosoureidoal-
kyl and
Groups
Michiko Mivanara, Shozo Kamrva, Akihiko
Maekawa and Shigeyoshi Opasmiva: Genn,
70, 731 (1979) '

1-(2-7rexFA)-1-= b vV Y UL FT7 A F 0

EHBWIR 1-2FA-1== b rY Y LA F7 L+

#HTHEY OV N-F+44 FEillfkr AH-13 [

KFfEEE L-1210 Amfinich%d R L. TodT

1-(2-7max=Fr)-1-= b rV-3-(2-L Y 2 X 5+

M)y v7 N-+F44 F(1) &ED P aig2), 1-

(2-7 rEFL)-l-= b B V-3-(2-E ) L l=F L)

TUZN-F 414 V@), R 1-(2-7 am=F1)-

I-= bR YV-3-(3-EY P xF )Y L7 N-F F+1

F(E)Vk, MIITHHZA LT ip-ip s TH TS

ofe. ZhBOEEIDR ip-iv & ip-po FRizk T

b L-1210 i3 LCHETH oo, —F, 1-AF -

1-Methyl-1-nitrosoureidoalkyl

I-=Fry v vg F7 e 3t AH-13 X LT
TR T, L-1210 o LTz LAERCH » 7.
FRIFRES MR EDEN-5 8IEF Y ) ¥ T v PN
DOFRMER EFBBEHER LT A L (D, (2), @), 6)
EmMERERD 3 2 L, @) o{bstdrntire
EDEN-3 i} L CHRITH - 1.

3 Syntheses of 4-(3-Cyano-l-triazeno)pyrida-
zine 1-Oxides and Related Compounds
Shozo Kamrya and Masayuki Tanno: Chem.
Pharm. Bull., 28, 529 (1980)
1% 4-(3-cyano-l-triazeno)pyridazine l-oxide
(I) ¥4, 3,6-dimethyl-4-(3-cyano-1-triazeno)pyrida-
zine 2-oxide (II) V¥ 6-(3-cyano-1-triazeno) tetra-
zolo(1, 5-b]pyrizine(I1I) |1 {HMT 27 2 Flkizv 7
VLA Y U ARFIEIRETH Y v AMEEREEL, 0
AY) v AMRIEE TN T A I BTk D ER LA, &
RBHH Y YAy =2~ LHERORET T
3% &, pyridazine 1-oxide %2, 3, 6-dimethylpyridazine
loxide 28 4 g U 7= 2%, MM TN TS 4-
chloropyridazine l-oxide & 4-aminopyridazine I1-
oxide 2ifihre. —J5, (DRC(I)DA Y v &4
e Feevl7 i vo RRELRL S5 L, %
hZh 4-[3-(N2-hydroxyamidino)-1-triazeno) pyrid-
azine l-oxide, 3-6-dimethyl-4-[3-(N2-hydroxyam-
idino)-1-triazene)pyridazine 2-oxide MEEEX 7=,
¥ f-, azourethan T 5 3,6-dimethyl-4-[3= (ethoxy-
carbonyl)-1-triazeno)pyridazine 2-oxide %2, azourea
TH% 6-(3-cyano-l-triazeno) tetrazolo (1, 5-b]pyrid-
azine (3{HY4-3% cyanotriazene } bR Hi7s, 'Eb:
arylazopyridazine l-oxide %2, 2-oxide ix, (I)
R (M) OHY Y% 2277 b= ARUED T = =
T IVOEET= X ) — A < BT E s s &
X DAL

4 BEREIAT M/ I7FTERICELIEAHFOS
1 (B58) BARBERIPORAKERFIRUR
XY ROBERGEIARMN T T 4—IC
$3ER
ViRERE, BMh T, PMERZ, I IR
s fbsE, 25, 279 (1979)

SHEH ks = b 57 4~ X BRERIFDT &

FT IV, mbEURNVXT LN, AT gV

BUO=VAVEEZ a7 225 3 vOULAMEREY
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57 98 & (1980)

Wylt, 7,7 377V, =bFvV/ AT 3
VRO A7 =24 VIRBAL D 227 —A 217\
Aars s 3011(50cmx3mm) XFTAFEL, A X
S =n-8% TvE=7K (99:1) & v ¥z 280
nm CIEL, €= 7@ rhELTS5, i~
VAVEREZ a7 =2 =7 3L, BWIUFETATIZR,
Tab=byr-28%7ve=7K(9:1) T
225 nm CHEL, T 4.

mEEgIOT S 7RICEIRARADS

7 B6IR) BRAREEAEROSEREY

AR M5 74—IC&DER

VIRPEE, BRI 2T, NERED

flfesy, 25, 284 (1979)
i s = b P T AT BT AV Y, T
ACYVTAI=U L, FIVFARE, TELT /7
=2V, T3V VREFALEYY vESTIDESEY
TEsrLie.

EFlE A & 7 — Az XD, E AR RN £ &
7 — iR D BAEGEEOGEIT X D IEFI & A HELE
5, TACYYTALI=2YMI AR/ —A-) vV
f2 (100: 1) #NLdtiny (50°) FML7 ALV vEL
Thilt2., 7AEI Y, TALIVYTA =9 LR
V72 b7 377 =V, Biry i 301l ZETAFH
L, Az —~nA-FERE (99:1) Fv, P 280nm
CEL, EET%. 7ACIVRUTACY VT A
=y aho vy FAENL, [0U4KMATUHE 310nm
TREL, BT, 73/ Y VYREAALY VIR
ARFLY, A—FETATIRA, A%/ ~1-28%7
ve=T7HK (99:1) Tz 280nm TYPEL, Eik
T35, ABARGO7TACY vRFIL, 227 — A=)
VIR (100: 1) VTl Lo izt h TAEY
VO IRLILEND.

(&

, Lk ME:

AUAT XY SR DA IR 5
2T e ot

6 HRYav 57 41— LICBRBIOERS R
(58 LESYLTLAYIL—LtklE
ERAVWGERERIBOR L4 EB/ALT
ZSICRUESRBAFILT 7 R COHES
i
ST, LIy B : fd{eE, 25, 295(1979)

R ETo Ut R ShTuwaiie 2 5 s VA
<=V vEran7 z=35 i v (CP-M)RUEEHF

BAFsr=7 2 VY v(ME-HCD) o GC =X 5%

ST OWT, VES O LT AR Y 7 v— AINE

ZHWTHR L. CP-M & ME-HCl o/l 5t
hER, 0.4~1.5mg, 2~5mg T %, AFID(RbCI)
BEFHT AT RTREELNS {, 40ng CP-M %
N RFGAVDFY 7 PR/ A A LI AR —
¥— 7 I O30 THESEIL T B D ek, &
A2 DEIMEG RN E LTR LRV Y TT AR Y
WErbilL, To_vEvE0p) kA
WWiEALZ. WETE LT N-7F Y -0-t7 I F
(ME-HCI 53 4i1), ©7 = =35 Y v (CP-M 5 5;
J) BT, 2 AD YR ERTWL AT
KRR bV v LKHGHR T 50°, 30 idiniL, 2 A
A VESR LD, VYTl iTo 1.

7 HAIAR T 7 4 —ICLBEBORESF
(63 RNAXKERHERUTHMA-LitH
BERAWEIOT74 77— VAT RLBRONRT
JaLT7z/—LO%

MBS, L 3 iR, 25,301(1979)

I RT 4T = b HTARD Ry p-7 m A7

2/ —ADIAI BT ST T 4~ X DR
oW Likof R 21,

L AV HpETHYURD -7 r7 =/
— 1 (PCP) o3 bhtidtti et LcER, JP o X
51278747 5— FRUAZXVEEOGHEONTE
L7, LRARBRTNTY =F 1) V= A7 ML,
BN TR DR TS B TLOLEEL AT
& B HiLRIFR LI

2. %z FPD Ui FTD (RbBr) % Jiwv5 o
Lizk b, fdio PCP Zfilia & 300, Fuflkitd
0.25g &7, WFhoBilHaAwTL GV
0.56% & LUF /et intfgniic.

3. Airgdio s v EoaincLFIRTE 5.

8 Stability of Sulpyrine. V. Oxidation with
Molecular Oxygen in the Solid State
Sumie Yosutoka, Hiroyasu QOcarta, Toshio
Suieazaxi, and Akira Ejiva: Chem. Pharm.
Bull., 27, 2363 (1979)
FE{ERIED A € Y v O LUG A RS A, 80°
THIEMGINZEHRI L, TORICHIOH T
ANEY v OSFRIEOPHE AR DL ey Ui,
AR B IAER Tl vk, ThUEDKD
TEET TR R O—RRIETH »1e.
AN ¥ Y Vit 4-methylaminoantipyrine (MAA) =
kAR h, To MAA kTl h &S
B PRE L, EHAEET S AL EY v Ol
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FEFRTDO MAA ORIRIGIE—IR THD, XD
EESERMERMEED AL EY ¥ R TO/MIE—FL
7.
SRS ER E L7, aminopyrine(Am), 4-amin-
oantipyrine (AA), 4-formylaminoantipyrine (FAA)
Bt 4-formylmethylaminoantipyrine (FMAA) 35 1%
bR, Am & AA X MAA 7B 2 FABBIRE -
T, —7, FAA LO° FMAA 2 +hfFh A FA3E0
FR(LIZ X » THRIARET MAA RO Am b AR
L.

9 BEEEZOREMRBNDLERFRARS b
LEDIER
FENEL, ANRZ, H5EZ, N3FlE, T
By M3 3%, 89, 75 (1979)

FI{IRR D RS 07 (AL R U 3 iR OB i IR L
gtA~z bk (DRS) oFMIGEBELEHL, che
FMERENROREEORBIZHA L, ZEEo—
WHAZ Y — =v 7 D7-dDHRRIECICHTE S
ZERbhat.

80°, RH61% T 7 A=z 4 e vE-FIGR (2%,
w/w) OFifbit DRS =k b #lh b e hiEA R
Remissin BI¥ (R) $90.7 2 COAGHOWE N T
7o, CORSRr s, WAEREL OKBERELTH
) EWMSMi—K Ui, Wb, BEETIIRA 0.1
BT g s, BREETIRPIHOB LA
ETBZ ENEEE o

FloTZ 2= T2V, BREFT IV, TAIAYE
VEEDR 2% w/w R EL T b i B SRR SR
nZE{b% DRS #WTEIE L. EHfEEN7 = =
NT RS DS EEMECcE A I = b S
F7 4 — B TolefER L W EREL {tRIETE .

10 Comparative Studies on Eight Dissolution
Methods Using 21 Commercial Chloram-
phenicol Tablets and a Nondisintegrating
Benzoic Acid Tablet
Hiroyasu Ocata, Toshio SmmBazaxr, Tetsuo
Inoue and Akira Ejmva: J. Pharm. Sci., 68, 708
(1979)

AR 2 = F A7 = = 3 — APEREE L IFIBHED
RIOTREGA M T8 MDFHRERE (V- Ak, A
fGAAr y Mk, DIHERIRAHERIE,
ulator %, BIfR7 7 A=k, #7 41K) OIFHILIT-»
te. FRZROTE MM PRI R AT, D
DR 0 WFINHEE ROz X bR,

solubility sim-

X, 725347 z=a—-LOHEHHE (lag time, Ty,
Tso, Tso) MOMABAREAE R DIz, 6 FEOIE AR
C lag time ZHINRHEEI ZEDHBN, LiL oM
IFEHBNHER S Y o7, SOk b, ERER
DAFMIFEROPEEOZK T 5 h T h oG HRRED
X EERERY TR L. 400BREE ot
FhOMBEERHE LR, TR0 MRERIES 2
DDIN—FEHTENL T Ebhot. STORH
REHPAHERCIE S E X —FK L. L, B
Crr— 7Pz BT s A s uwC L TREEe'Y

Bhithots,

1 Dissolution Systems for Chloramphenicol
Tablet Bioavailability
Hiroyasu OcAta, Toshio SmiBazaxi, Tetsuo
InouE and Akira Ejrmac J. Pharm. Sci., 68, 712
(1979)

s m B LT = a— gD bioavailability & in vitro
TEHINE & DRI T D TR R T ot $72, 20
bioavailability Zx}3 3t DT L A8 CTHRFT L &
18D/ v 5 &7 = =2~ (250 mg) e iHTE

EX{iA0djikThd, Tho 025, 558FfY
bioavailability REROFE LCGRA K. 5 AT

Fo—Ite e, 500 mg IS EXENINTIR/AZE
7o, JIRRL 2 m A — =TTV, BhEER AR
Bz izt b, bioavailability D25 £ ~ & —~%1}
oo REALZCS KD 3D, 1203 EEHIF) ©
LTI bicavailability 5R1L7.. pH1.2 ©
SRt FHEER T bioavailability X LIABHER T X7
Mot RCEERIF OBIBHEY pH EHE S K &
<, PH4~T7 THEEHZEWMALR R LI, in vivo Z[L
FFicdlBIE R R in vito D45 2 —2—i2 PH4 T
RO BT CH -7 T, RERR ESEE
CAEAIBATS L, §&5F @ bicavailability {3273%
IhaCENbmhai.

12 Studies on Dissolution Tests of Solid
Dosage Forms, IV. Relation of Absorption
Sites of Sulfonamides administered orally
in Solid Dosage Form to Their Solubilities
and Dissolution Rates
Hiroyasu Ocarta, Toshio SHisazaki, Tetsuo
Inouk and Akira Ejima: Chem. Pharm. Bull., 27
1281 (1979)
Fo7 2D e P TORD AR ORI L
FNGOEMEE, HEHEE & OMHET ST
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Tote 8D ALT7 2Hl, ANLTALY 1PV, AL
Ty ArFUEYVECY, ANT g AFS =, AN
Ty ALFHS =N, AANTALVFHV -0, ALT
PE/ALFVVY, ANT e T 2PV =N, ANT »
LAY VEAGE. GHETHNEHO -2~ &
LT, BE7 Ay vEen sl EDRy v 71—
F DIRFHED lag time VA, FINCHET - B

Shiclifiyedimiir b T 5 4—2-LL
T RAAS 24 Lic. RAAS Eisfppe, idifr &
OO EL Bk L, Kofsiix e, DRIRAL

YT BRESMEREL L 3 mg/ml (0. IN i) TH%.

2) = DEFIGHIE L D RE WIERIEL 0312 Bk %
GfET, DEGIEME RO, BESLACORT
WD, ptEfiET, ThEEHEERET
ETH5.

13 FR#HFHOBRERCHTIHR
microcrystal test (ZDWT
KIFETF : BikE:E 33(4), 339 (1979)

NS oBIHERREL HBVEEYTH-ThIE
LA ELMETNY, B &S, Mz LRbh,
ML T AR OEIRTE & L T @ microcrystal
test OFTAELH LT LI

AL OFIEIL () RED crystal test EF UL, BE
P, A, FiffTds. @QFREE TR
WEER B D, (3) 2MELL Lo #5HTER B O SR
X oT, pg oMY ROEEHIEL b
ENTES, @RER TS TRdboHEE
LCHEMTE 2, ONBEosTthLT<¢h, BN
RIS DVIRBEITTRIFL TR, GRMgREL
TEE R (- B BB, (6) TLC EDFAIL,
Tz ARy PaBBLc Lo ET 52 EM8T
¥ 20T, ALOLDIZHRFON LT EET, B
bAoA OB I D Gk — i 5 2 T
Bl ThA.

PkE LTk, 197LERT i B33 5 Sk o Sl
Lo 0 5%, RERS)L (UIow gtk
KEL, EEENH IR TV WL o ELLTE
h B, FHIZoLTL BRI 7.

It FYAFRLYIES LaaLFad EOFR
2Av b5 74—ICLkB3EER
I, AR, NIFUCE : 2538, 99,800
(1979)

PHD Y 2F Ly AEERSAL, FEra X

Vvt ES5{iosraaand 4 KA a= bS5

73 (GC) Iwx b kLl 7Ad¥/ vV T4}
= FOEEIE, 5~50p8 & & D, WEHED= VA
Fe—L 5 kink, BEEES PV VA Smg kG
¥y N, O-bis(trimethylsilyl)acetamide X% N, O-bis
(trimethylsilyl) trifluoroacetamide 0.2 ml (= #5A L,
60~80° T 2HERImM LciE 21l % GC iITiv i,
FERYyAXSY, VYT LAY/ vV TE=F, 3L
FVV, anFaATaevyoiiiiad, kB
ELICHE 20l 2 L b, SERAIECIZINL, 19k
P bR A 40 pd 2L, =@ 2l % GCIZHW
fo. STOHEZ LY FEy a2 S ERELL, T b
5V Y A EM—O0 R, F4 GOC-MS ik
XY, FEHr2VVURTFFFY 2FLTY L
theito T BT ERIFW L.

15 ¢ga-—-lic&dalFadf RoFRE B35
EkRALFYVY, TLEZVACRUTILTF

VenlthkeR
FEARE), Ak, Mkfgk 38 100,
200 (1980)

eFeans/v, Jvi=vav, atsx/vi
BERGSACEAME L C 21-7 A F e FiEEL, RTER
— L ERINE 5 ERTCIAPTINET B 2 LR FIA
LT, shbDsraandaf FOFLWWHANTE
BHAEY L, chb3foarsasf FORH;=
AF A, SEFGERRIGIZESL » TT7 A2 Y KiF+
DTk o Tz WL T 5 2 & TER.
e FerarsVv, viF=yey, a3V TCT
1.25~12.5ng/ml, fifite Fraa sV, BtV
F=vYev, Bifia v+ v Tk 2. 5~30 ng/ml O}
FEREPE T MR W OGIREE & ORI EBE iR
Lhic, ¥RARITTRCRKFho s h b=
Fad FRIGERSELTAZ EATE L. TOBL
flizgfosr—7+5 V) v, INAHEIZLAE
Effiklzizil—Tth ot

16  Stabilization of 205-Hydroxysteroid Dehy-
drogenase by Glycerol
Tsuyoshi TanmMoro, Takao Havakawa and
Jiro Kawamura: Chem. Pharm. Bull.,, 28, 314
(1980)
203-¢ Fof v A7 vd FERUKERERIZREMRE
TRRETH B2, WRRETIIENHD 5 bicihte
O—ifEWER LI, REEROGHIRIETOSHEL, H
HRG 7 A% ) A pH X b LEaEN pH CHleh
AU, FRFE e — AV FrIL L o ThHE
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Bt BN pH e~ XV Frick o TALD
ARRORIER, 7V €Y VORMTE - Tk h
7o, Tie pH 5.5 TRIG L AREFL20% 7Y €)Y V%
Wt sz itk » T, ToEkrEecBEgLi.
7Y ey VIT X BARROLELOBIHI OV TLE
=Ll

17 Steroid-Protein Interaction: Substrate Sp-
ecificity of 208-Hydroxysteroid Dehydro-
genase
Jiro Kawamura, Takao Havakawa and
Tsuyoshi Taxivoro: Chem. Pharm. Bull., 28, 437
(1980)

Pregnan-20-one fFH5% L064 D AT v 4 ViZxf
45 208~k Frxv AT af ¥ BAREEEED KK
BT L, 36, N REREIGEY L OAT R
A FIZIEE &7 A3, 2MLRI7RLIK & e BifgEs 3]
A&h LT, 3L, 6fL, 9fL
11f, 1762, 21{i7e EC 2 FAFELKEIER E D E
ALY oA T v A FIZIEITE /e B3, 16fLicz
R OFRENEET 5 LIEESRIGE R HEL
fo. Wiz, 4,404, 85 OHAIRIGHEC S ¥ Y YR
L doups, 48 DA LCDORIGELFHR
Liz. =Dz &mb, 20-4F VA sT 5 HHR
LA IR T DHRMFER DML E AT oA F &
OMIEERCEEAEHERL, AT S FIR
Fif & L7HCRIEE & DS (FRIEBIRASBEIC L 5 AT =
1 FORIzAEBEEL T LHEZE L. —T5,
16 5-methylprogesterone {X3L7T, HIRFFOWHZ I L
TV HEL TR L, T 16a-methylprogesterone %~
HEH Lz &0 NADH =45 K i, progest-
erone % cortisone FIEFiZ Ui & ¥ NADH =3}
T5 K I0EWC L » b, B MRS - L
KB WT, AT eA FOISIzH R LicE LD
M T BT 2 2 L RAEE L.

18 Structural Requirements in 20-Oxo-ster-
oids for Interaction with the Catalytic Site
of 205-Hydroxysteroid Dehydrogenase
Takao Havaxawa, Tsuyoshi Tanmoro and
Jiro Kawamura: Chem. Pharm. Bull. 28, 730
(1980)

1742, 21 fLiTKFEEY D AT » A M 208-k F
BE VAT oA FRKEEZ E ORI RIS
FINTHR L, BERORMEAAL & 20—+ v 35 & O
EfERC st 51702, 210X HED &z oW

2Ll 2N DOKEEIEOIEAR T 17a 2.0 KFALE
ORMEEEh, 17-deoxy ETIL Vimax DEWE
Ko ofiliinizabh, 1Ta-hydroxyl 4Gk Vimax i
1 EA ST T, Kn OUBSORN RSN 1Ta bl
~OKEEE DM AR 210, 1o B EHEs
A, 2l-deoxy-11-deoxy {ETIL Vimax 23R T D D&
TH b, 21-deoxy-11-oxo {hTik Vinax OHRIR&IRIZ
Ku LU, ¥7c 21-hydroxyl 6Ci% Vimax D
Kuxbhic, TofERML, 21 L RU 17« fZoK
AL ARERRAL & TLHERUG T 5 20~ % v IR DL
BRUOF ML TERAML, LoKEZZOHRCY
s boritEahic, i, LZo++ Y IEi221
(22 L 70L DIKERFE DBEA TN T U CRME i
BLOEMETEE e, i, BT - B - WHO=
TR RIT D AT oL ¥HTFD 20-F4F VK0S
FHEITDWT L EZ L.

19 HBE/FTSFALIT 24 (RIA)
RIA OfSRA —%Fl—
PPN < R LIRS, 3, 39 (1980)

40 FTERAORAERFEH 77 D RIA f]
PR LI. Fi, EF~FF v RIA ROHRCEE
LT, REHFERUEEMLANDARLET, &Y
7B D RIA SHGET 5 AT v 7OFEL AT,
RO IESNCRB L, TS B 7 2 Y ATAET
X 3%A RIA +» F2HASR TS,

20  Characterization of Mutagenic Principles
‘ and Carcinogenic Test of Dill Weed and
Seeds”
Masamichi Fuxuoka, Kunitoshi YosHHIRA,
Shinsaku Nartori, Kyoko Saxamoro*!, Shigeo
Iwanara*!, Shigetoshi Hosaka*?, and Iwao
Hirono*2: J. Pharm. Dyn., 3, 236 (1980)
HERDIENTT 4 M35, T a VT (RS, Ancthum
graveolens b A. sowa) ORIGHC Ames FETEERE
EREBBREDT, Kz 2 7 —AfliZOWT
TA98 #T S-9 1= X ARSI TOEREE % 1]
fiL LT, BRI X 53 - 48, Amberlite XAD-
2, YUV AFALLD 2 v MY RLTEREKRY
PIoTe R 4T, FhAt isochamnetin 3-sulfate (pers-
icarin), quercetin 3-sulfate (X 5 LD THH T &%
Sz L.
4 A3, T4 L FR BB EUMEEY ACT rat iz
%4508 RO4I0R S Uichs, BEAIEERED
L LI TE ok
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*frRERR e v 2 — KT UERT
*2 YURIEE BT AR

21 Chaetomium RUBERICE5(T 3 chaetoglo-
bosins, sterigmatocystins fr &0 L£FEHD
BE
B@[HLU?, TEFIOR, NS, Gtmlfe—
SIS, Lfrm §h, A R <Ak
v, 9, 20 (1979)
Chaetomium [§, To O A 60 iz T <1 =
PR v ORdiRTotc e b, C.globosun Gruppe
It n  Comollipilium,  C. rectum, C. subaffine =
chaetoglobosins D gt pild b, —7f, C. thielavio-
ideum H3% chaetocin, eugenitin, sterigmatocystin, O-
methylsterigmatocystin % {435 = &, Farrowia sp.,
Chactomium sp. {Z 1, sterigmatocystin {83+ 2 LD
HHDI EXPLMITLL.

* PSR REE RN

22 Interaction between Rabbit Muscle Actin
and Chaetoglobosins or Cytochalasins
I. Low*, W.Jaun*, Th. WicLAND*, S,SEKITA,
" K. YosumHira, and S. Natori: Anal. Biochem.,
95, 14 (1979)

IR 2 B34 Chactomium globosum O{CHIEE LT
ZrilE, Mg L7 chaetoglobosin A~ Jiz-ou~TIEAN
@ cytochalasing L HEZLC, v+ g0 G-actin
KT A Bt b 2 A, FOLGHEER{RET
5%, EOLRYOREL L b8, {§iT chae-
toglobosin A, J, B 120\ T % L » 72, 3z F-actin
IS 2t D &I TRIT & CHEEAMET Lic,
F-actin [2{jfl 245 & ATPase o{EMANG5sh s
P O S ERSEDONRLBIRAED b e ot
Z B DML cylocha'asins, chaelozlobosins @ 3%
FEIILTx 3 21F/M4,  microfilament D4 FIT
FRTIRS TR 24D TH D T LB L TV D,

* Max-Planck-Institut fiir medizinische Forschung,
Heidelberg, West Germany

23 Application of Herbal Drugs to Health

Care in Japan

Shinsaku Nator1: J. Ethanopharameol. 2, 65
(1980)
197944 )] 2~6 A, Rome THifitahzz WHO-

Istituto Ttalo-Africano Effd {384 DI OIE §i T,

Eiiﬂbf’_ﬁE”—?’lc‘:ﬁﬁﬁoﬂfH@EEE’i ﬂl%E@éEE;TE C
Ao &R, WEHE - ¥
DRI A BRI L.

71‘ 7‘

24 Separation of Organotin Compounds by
Usings the Difference in Partition Beha-
viour between Hexane and Methanolic
Buffer Solution. Part 1. Determination of
Butyltin Compounds in Textiles by Gr-
aphite Furnace Atomic-absorption Spect-
rometry
Shigeo Kojiva: Analyst, 104, 660 (1979)

HHERLG X b r Yy TFagy (TBT) o758

(DBT) % 0.05%® HCl &% £ 2 7 — LT LT

U, Hhithiac pH 8.5 iRl aing (£ & 7 —

v 40 ml (X LA 30 ml) ~ =+ Tihih35 &

TBT (i~ vGichiixh DBT (2kEiziks.

TBT 3L~y V7417474 %L T

TBT %74 72328, PEOC I/ arsizy

TEH L, ERTGRICE, WRKAABRCETRIGET

ELT 5. KEiko7- DBT (24-(2-€ Yy 2 A7 V)

VYAV = ARG I an i 2/ EIRES LT

7 mr 2 LRI U, VRN, iR IK LB T

B CRILT 5. TOTEL L o THIHZ X BH1%

7eLiz TBT & DBT ZipftEeii oo et

25 BRARYV—LshOFEHEKEEEY
AMGIEHE, FRETRID, BEBEENG, 0 AR,
{ERENET*2 R fE2, 76, 8 (1980)
fii A7 v ~ 4 (Dylon L¥0Niz Kiwi #) X R
FERLGh 3L 2 & 2 A7k e il L, TLC, GC-
MS UL E D IR, NMR A=y F &% 5L
7o£50%, Dylon ZE DM (WFiZit 7 = = AN S
FhThsh, F7, Kiwi thoig{kifs v — 2zt 3-
Zmrm-2-4 bEYFa @R E W SR
FREHES A RINZHE FRTO L 2 b ot
RISV T XA
*2 Wi R WE R

26 AFHORLALATILTE FEBHRBOXR
AR, @03z, AR, WLFE A
LAHE : A1k, 4, 639 (1980)

EHOIERCIRE LA AT AT e FERZ L o T

BN BIEMNT NO; InX » TADEHENEDLA

72DTC, NO; OFE#IRIT 51 iz BINFEOITR
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V7 w75 = — iR LTIMCCb A HN SR 2 BES
3 & ELITHRIMBT X » TSR B NG ZF T
B, Hx0EHF ADEE,  hELERCMHD
UL & DIWIIE N & DMEMERBR L T 272, £ D8S
#, NO;, NO, SO,, 7457w VRV Oz FoikfF
HADHEIRDLRIgh . iz, 0.04ppm D
RAAT AT FARTES L DR LR (R
3T 2.3%, 7 rxbe—FEEEOMEML LL{—
L, AFWBIENE TR EREF LSS
EXVHI LA

* ARG NS

27 HZR2Aav b 7-8IRAF-SWiICE
BDEJHRON-Z bAYSAFILT I OER
VEMERS, e, BRI, [UF HM,
mMm 2 Ak, 10, 1410 (1979)

g N-= ey 2aF+17 v (N-NDMA)
% Tenax GC % FETA LIcRFHEF 2T ER
T 5, 20T, ZORMNE 2 GCo++ Y
»—F AP LoD B, kL, N-NDMA %
it X 2 GC-TEA THHTT5 JiiEd fEr L.
AR ENNOEZ P N-NDMA offliz#mL
#o. FOLER, N-NDMA (% 9~560 ng/m3 Dy%ErTE
M, &CgmBEtRicit~TEl, VHEo
LTS (o

*OASET UG A

* [ R

28 (LEERAS—LEFROERETRNCONT
A, O KTUIE, KRBT NS, RUEE
TFHRTI A - AR ARE 14, 13
(1980)

Bz ppb VNATRETHAMELE O H 5 6
naphthylamine (8-NHp) OEZEAFRE L. BFGR
b o=F =~ 7 AT E/ Tl o B 24
LA CH s ot A2 Y — = v 7/ E LTURIEN
JROWMGETH D EHKLbRD, il s =
= 7574 —=FWNHRIEENT X B f-NHy OE L
RS, 0.25ng THY, KiETiREFES Sppb Lk
D B-NHz pUENTINETH » 7.

a-NH; 2 (Ut : LCiMT52 & X»T,
LW ks v= b5 7 4 —TD f-NHy OFHALIT
DRENTHETH D, PVl To -NH; © a-
NH, iz A HIGHEEER 0.75 DB LiIZd » T

ELNTIETH oo, Lichi o TAIELSH, BFEf
iz ppb VRATRET SO SH S f-NH, OF
INEE LTHANMEA DS 0 EEZBR S,

* (PR PR SEBIEAT %2 SR (FR) (L¥EmBIZERT
*2 K- 5 LR T () WE 9T

* (R NPk = — = — TR ET

29 BRER—-ILFEH-LMEALE
FEILRRS S, FRIRTTH, mipm—, AT
=*2, {ERPREF « BUFERIR, 20, 688(1978)

56 ik, 19F G DI » ALK L KA, 40
X DB A MBI U, Witk E To
KNDUEEEE « EAEALITEE - IR ALIER - (2
FTAEBIHEOEEN S L. ETROEMMERSIX
FLEPLL, IR - (bR &Y,
P « BT AT, @AY, TN JERRTIIER
WEBNERUL T 5.

FE2 L ETIR OIS O Ok 1k ) & B LA
L, S=2FAJFFH A" VEEIEC T e 35 E
T, A EBEERIRDI o T T2 DIRIERY
ATEE L D ERET, RIS 8 (57 © Bowen
WETER L.

O ILENAA S, BB

*2 TN - WIREENEDE

30 BARDMAE, kbl FIMhTROERE
IEARTERES, —F IR, T Y, AKE
—*, S ARME, ANFIRESS, ERFRF K
Mt HEE, 531, 30 (1978)

LEORKE 50000 m? LA EOKIKIFETH BTG

JERLAHZCLT, HURREEE T OWTT

= FAIERT (7T r— FRAL129, B T71S,

JraKkib 133, K30 H136) RO A3, KD

U DFEA TR 30 E{UTHIZAAD, 40 FE(z S

L. = OZEEENTRIbSEEFE I EBIRTH Y,

RERT AR 35 FELUH, 125 300 m LA oMk ¢

H5. IKBOTZRIZE D 2O ROBENTLEH, U

FRFRKILE TR AL, VERTIREEOR

122K S ENSVLONGES bR, KEMTIRERI

DML 0. 3ppm Ll E, v vERIB Y v #EEEIL 0. 006

ppm LA E, pPHO.0 LIk, DO fafn%»3120% L Lo

IrRkiizabh s, hORIEAMOBERIUS, Phorm-

idium <2 Oscillatoria DWBIAFENE L, RN

5HESAIZELRETS., ZOMTRIKLIEHD

PGB LA 21T > TE D, 55% RIS RA
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5 98 %5 (1980)

AXfFoT DI ERADdi.

“LTIACER % R
© FRAGKHR KRR
s RAKUGS

31 FERMEAB= o HFLOEERICOVT
RS, e, BT - ek, 20,
425 (1979)

Il Aotz dG g h D = v F L D{LETT
DT R T o, Hirb= v & A DR8I
Wrhic BT L, A HATEE cik il S hiey ki
=y S LD TIBEUEFAE L. COKEHE= » &
il Sephadex G-25 =k B ¥ A hfihb=vEe FY
VHBWIT =/ — 0 - BEGESIT LSS LTRFE
LTh, Wiht= v r L OB TRIFELRWC ERR
Lz %7, YV AXARIBEHIr< 757,
B, ¥Rt ve FY VRO 7=/ — A - B
MO ES T TH D = L 2D

32 BT AREKLBORFHELS

(11,012, (m)

EARPFZRL « BT, 21, 1419 (1979)
K, ORBETIREENE, BIAMOERITHED
ET4o—FRET LY, *ombiiEKi, Hmso
iE5 A X D EIERTIsE S N, L O DPIIEHR
FIDEBE K MLz O TIRD X 5 Ie 5 AT L s
DT
TicbhY, BRI 5 E kiyiea, MK
LUTFEFRBE K D45, BERMIEDIEANE % 77, ER
STEEE O, VBRI OSLE, Eipiiyan
BWEGETRE, 2 ta=274 - 777, MUD,
SR L, AL ITo AT L i £Th
D

33 bk EEBARBERIEESHOME
VT ST + RS &3k, 7, 28 (1979)

b EOKMNTBAR DF88% Ll L, EMoFI,
WBe E2 D ORUKEL 129.3 {8 m? w6 s, £
HENELL, HHdEpiciz PCB, 7 2 Af=2
TNy TZYLT IFE/<—, M) ZnpsfVL Y
RF I ImunzF UV ENLIBRS. ¥, KT
Mhzir2Eme, AUREENERTES, FoRL
OIIHMITL, BdWE, BEEE JTEER b ES
L, TofQLMN7d ol
borneol T 5, Fie, TLEORFTIHEHSHHE
FALA ORI E - TED, ZHIZOWTT

geosmin & 2-methyl iso-

A ) ATEREERIET ORIEIR & T o Rt R e &
DR

3 EHERFARERLAYO—KGEN - REE - R
RERM
ERPRIF, WIRTN, sh=ws
%, 7, 65 (1979)

ARRRPIZIE 400 LA Lo BEA A\ E T B &
ENMBRTED, L ohTL IS B EAY
ML X 5 T, ST T S 2 LN E
s TWhd, ZDt®, chbiyflicount, Ban
ik R R L.

Y, ~w v EPHERFE oS E - WAtk - 8
P OWTHL T L, &I, ST OWT
IE O A IR L, 2 rehra, Tex
sova, WIS, k=1, 1,1-oF re=5
v/, MYV /mre=FLv, FEIF7rrF LT
IR AT B R BT, Flr, 7 rukilA,
WHALIRS, 1,2-0 7 e = 2 VIZIE RS B 2 =
xRl

Wz, 33D~ e 4 ERALKET DV TRIRESR
HAHL, To&dBPBELE. Zohbits
OB OWTHG TR L, RFARZEEL,
ZhbPIoEtRiesid 5{GIREEEE L.

2RSS

35 KBEAHRUEL A LEHORBALEICLS
E M) NREORBHEREERICONT
e FRIF, shEizis, Mk, 26, 99(1980)
HKIUES Y L v v Ve yolis iz X S e b Y
VAFRO YO BT oW T R T o 2. ARHUES
#& LT CH;HgCl(MMC) 7z0f HgCl; e by v
AT S5 &, MMC R E ik
Reprait o328, HgClh i1iv o & &R L, kgl
E&4z & Y b il r b v v v LS ORE
1ZB L Tix, HSeO; 23 MMC 5\ % HgClp iz
X p g B ST LBt 2R Lz, L
L, NaSeO, {3 MMC < HgCl, iz X 2 (a{b5u
BREAYTIDDH QAT A L mLie. —H,
MMGC % 5\ % HgCly i3 HySeOz ik o TETS
Itk R T o R E A L.

36 BESRMIEIEN sOoL
EBRFLRUF, hERE, ¥ oTIRET), 126,
111 (1980)
R ADTEE D\ T, BEAENENZ m 4
(7 v AR ARSI OWTER LTS, D
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fod, WL, 32 v ARU6 fliZ v A DHHEI
B4 Blbtek hin ELE L, $inbd, FEFERDO
RBicn o n i LBHToNWT, o, Wtk Bk
&, 7eh Tl 7 v MESIRT OV THRNISTR R
[, JRASREST (—UoiER g, T v —RE
BHEMEE %) L Tesh, i, A4, &
RERGER ARG EHEC LTl L. T,
A EPHTEA & U TR « 23 - SRk, & iRk
R EOHE RSV T 6 RV 32 = A2 kIT
AT OWTR U,

37 RIERLEMELSH L~
ERFRIF, hERE, {LFoFRET, 126,
129 (1980)

2 UV OREIFRZICRE L “akali disease” X
“blind staggers” 2 FTmbh T35, LaL, BE
HROMEND v Y OBEAIBEL TH T &M
HThD, FITHIERTE VLA YOTBER
CHEG R E e Ed L. Thebb, v
vikgtpoatk, Matk, Bk, Fatitk, Mk
SBETHE, 7, vV v OSEPEGE UTRIN - 4
A « Helt, £GRRMELCev o AABERHE
OB, LIz, TPt wvvyosFrE
513 i ke I ot AUl

38 Metabolic Fate of Chromium Compounds.
I. Comparative Behavior of Chromium in
Rat Administered with Na,5!CrO; and
51CrCl;.
Yasuyoshi Savato, Katsuhiko Naxkamuro,
Sachiko Matsur and Masanori Anpo: J.
Pharm. Dyn., 3, 17 (1980)

6 {iz » & (NaflCrQy) & 3 {7 = & (S1CeCly) %
FEASEESDIFELICHFO T » MFE, Mz
BB NCr DEGHEGOREMR LT, oh

LILAOETRIULERE RO 1 FUTFThH -7

Lal, 3ffiz m 2k 6{li7 » & L D APIERTENS
W ERRL. CEFIEIR; CeCls, 91.79R,
Na,CrO,, 22.24H) *7:, HEMTHWTLRD
FREmlic. T, THEOW 2 r ALERE D,
Bt X b LA ORPA ORI IV Z &
abte, ¥, HBAMETSWT, 2= ADFFE
BNz X » TENRL R, 1R, FEOMNs N
& MR A CHERITH » 7.
choMEHhTRORS 7 v ADRETOMT, 310
s AR AT7 2 ) VIZR LTRSS

HTAOEXL, 67 = AltAMNREYEEL,
~NESREVEFBETHEGCH TIUTREA TS Z LA
Exbhic.

39 ASEBCOVWTREHOREREE—
Pl 3 R0k, 21, 863 (1979)

NROLELMEZAT 3 EROAITIIAL DBV
DHH 5. RLEEOHEFTIIAROIIRPLILERYIIL
SEDBDMNE—IE LB TERMNE,

F T, AMAFTIE, RRSMLoLITANIIZLb
NTHBREITE2HE LTV B2 EXRE, fTHOYE
FEREL L D5 #E 2 AE M, KOWTHiN, ffDk
HIAROREMYED S ETAY—2DERATIL
HBH, FEHEX X EDIUIRMAL LTS LIk &
v, TR O o ER L (T RETH S
ZExRL.

40  BR&&FEY

P FE s friRmk s, 30, 327 (1980)
ARG HA R D & AP, BIFH, JU8H, B
FEAROKIEROM oD AN S 5. F DO THIED
PRI b ISAR L TR IRE L, sl & AET
L, ECPRoRMLYIFET 5 ETb R EkR
HELTHWS,
FENEORED, Hik BOLZEE, RUbLR
ik 2BRE2MB L, SBERTGHRoIEZET
HETWROS B EEWEIM L.

4 {eBMEEH
P 76 b ffussiiTl, 126, 25 (1980)

ESROBEIFEERIET bR L. FfE
LFHEC X - TERPEEANKRE A RE1HTHB.
PV RS —RBEWTTERYIELFHET 50D
O— T BfH N OLFRONAZL, THED
et ARy F vV FESRE Ok ER - B0,
MR X B iR okt Kieo2vw T h ¥ TR
PO RE BN Lic. MEBEOLEHOPIRLL S
LWL BB TH Y SEOMERE
oW Ui,

2 BRFEONT T 4 XRREKROSE
REWEG : SAEE, 1979(7), 446
1974F SR L iF G EOA =2 v EF—
DEMTR A v 7 OPRAFRAIRE TRELMCZ L5
HFREOEE RO BEY OBMG RN ER SR
Blioote, ThiREL L-CigEoRmGIciZH
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& 1 98 5 (1980)

THRMGEMOBRHMERORELLD 5 5 3 O
(75T B oGic b s WAL AT ED bR
to. T OTIE, fuibh OB OFRESYT, iR hE

MRG0 b O RED T35 7 4 YFRIHE
KRHEDHFPREZDWTIHA LT B, Fi, 2574
YERPALREA R DGR DIRE L 2 D 5 B
EONZonTLHELTWS.

43 Separation of Normal Paraffins and Ev-
aluation of Petroleum Contamination in
Foods
Yukio Sarro,
Ucntivama: J. Assoc. Off. Anal. Chem., 62, 1327
(1979)

AiEYR S i ARPOMRD -5 7 4 vk

W 5% BEsL L, A, DEAHO7 A n
VO, Qv Vhrnasarsast S5 74—,
@evFad—vr—7IX5 -5 7 4 v OFERD
T, DHRBC L ErFad—v—T OB, (5)
M= v A VERC I B TEICE OGN, D5 AT v
7YX bicn, 55g DH =+ (oyster) iZ 0.36ppm D n-
2377 4 v (nCis~nCy) %R LI BROEURRIZ n-
v 275w (nCis) 28 805 TH - fesfl (nCrs AL
i3 100% TH 7. .

ARBE XL, fedin ) TR Al B0 -5
TAVEAVRTT 4 YTRE TR HHET B N
TELZDT, 41V-457 4 VOX)ERLHHANE
T&é Flo AV R3F7 74 VD GC-Rx -Vt H

L HLEEGY DR E LToWEE L B 2

Mitsuharu TaAkepa, Mitsuru

£ EEHRE-TL— AL REFRAE S & B0

HOE XY R, SROTER
SAC B, NI, PR S fenak, 20,
198 (1979)

DDTC-Ff it il £ PO RV 2o 7 v — L L A
Brgtotfic X hhflpo v a~ 2, il
T HIEToWT, KRIEAM:, FFbsitEa it
Lichill, RKEZ X3 1 ZRIURENL €A <=A 3 ppb,
i 5ppb THh-tz. DDTC Exv— b uRT24
G 2 D Fiem Lichs, RERBFLRO LA~ A
RUSi o imA LSS & Rl TR S e T
Hoto.

15 SRBPOFER) CBRERICOVT
P, NI, M 5, 3 b,
ANFREPe ek, 21, 70 (1980)

1k 41288053 42 2 B, market basket 5312k B
total diet survey 2 JIEL1-2%, S OFEIZEWTH
IMEDARIEOV 2 b 4k malathion, fen-
itrothion 2t &, Thbavphdacth®RTa o &
P B AT I o 72T, THIROAER, NERGR b
LA & s, #dihickyT malathion 2% 14 fifk
AT B 0.028~0, 266 ppm (SFJ 0. 170 ppm),
fenitrothion % 6 :{k5+5 0.05~0.300 ppm Hilli = h

oo BAFUIDEGROMI/I0TH » e, EAr v b
TEWTL LR ENAREORIS R b, XKy
}ii},} L‘{TT%} 2’0('}0 ma'athjon 0)5}“’ w“’\/\_& -

5, 8%HTECIEL, WHPZHE LTINS
W5 ma'athion PLEETE D U%AAO?@O
7o, ERREE RTINS X B A LE

to‘al diet survey {ZisiF 2 —RiER{TX malathion
1. 44 ppm(%75%), 1.82ppm(Finy), JRUX fenitrothion
119 ppm(EHR), 0.02 ppm(FE) TH-7x.

*OERREM TR, *2 TR LT

46 ' — JLh @ Polyvinylpyrrolidone 43} i1k

AT, UG N 5 fRRE 20,

462 (1979)

¥ — Lth polyvinylpyrrolidone (PVP) D 4rHTic [
L, 2B = pF A% ERTDEELIZETAED
et LT Vital Red(VR) 1 (A5 A7 <t r57
) Aopilre. i, i PVP &pitcyl
ETE BESRERE (1~10 ppm) #[JE L. —7,
EHNTAFDOL L e {a3; Congo Red % VR {UHIZ
THPREL UG LIy, SVTEE TR VRE LT
HhIVAS, EMERIZ R WTIEING X 0 FETEE
L, chsojiic - Thille—n (EE4
T, HERE 8T, P36 »bikvThi PVP L
Bl Uledsote. e GPCIGiiitks vv b 7' 5 7
Pz onT L Less, [UFREEAEbh ok

dme

47  p-Irradiation of 5-Inosinic Acid in Fish
Meat Cake
Sadao UcHrvama, Mitsuru Uchrvama: J. Food
Sei., 44, 681 (1979)

MY O T BRI T B e WAHET 210D
=, EWENGTH B 5 -1 /v vE(-IMP) o4t
SROWIEER T, PHE.5 0V vEEZE D 5'-
IMPig. G(-M) fli3. 12% 4 > T HFH v F Vs
AL, Bz viEETh e ARy v F VLR
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C GEM) liTHfRT5 2 E2MM L. OBz
BV, 2 V27 TR RS LB iR
wRL, IREOXIMEBBEL AV TN BE
MEAZA L. EELEORANS, H=FadTo
5-IMP @Az bbb o e BETH »
7z

7o, BBEH~ K2 OFEBIMIE 213 Salmonella
Yphinurium % i\ % mutation assay |23\ TRRE
EFRMIIRE h ot

48 Free Radical Production in Protein-Rich
Food
Sadao Ucnivama, Mitsuru Ucnivama: J. Food
Sei., 44, 1217 (1979)

MAMRTH LA~ R r B LY, Wi
B iicxb, EiRHToH 20030~20049 O7 Y~
N APVEIRERS = &A% ESR JUEIC X - T
L.

ZRABDT7 Y =T HMIFEIE VA7 BB
EL, 7HRORMROMINRED LAz X > THinL
fo. MMMz X 27 3 2O T 2 H AL L-lysine,
L-tryptophan J;U' L-phenylalanine 23i5<, 4T3
L-lysine i LV A R L1z,

49  RBERHETT v boias TBA HOZT{L
=R, EIEGEE Pl FE RN ERT
e, 2, 12 (1978)*

AR ORMLIENEED 12 TH % TBA
(FAney —aAf) iR AT CCly #25 Lz
BF5 70 FFOT A RE LI

F DR CCL #5412 X »T TBA flic 2415011
THmoMm L h, REC=VvEOE(LLYER
THHE BbhLZ N b o ko, BEFSE® 1T
WESEFO TBA fiOBE{LA M~/ & = 5, CClL
BBIZ X o THRBETTHINL 7248, 712100000
xg EFHONMBREL» 5.

TBA fEILEMT X > THMT2ERITH 0, %5
EACL 100000% g FLCAERD B HHFETH Y,
oM H E b Bk o,

* 1980%F 2 AJETT

50 &R OBB{LIEE DL FHRIEE
=FO®™, A FE vz v, 53,365(1979)

B TITif s S T 20 eI ITNEE 2

L, RGBT M T 2 58120 T

Wl

B OIS &t e b, Ao EITm
DI YIRS G E WS BTS2 S 5 bR R
OHEIL, HEDT 42— 5 —EPET HHTEHM
H5. HLAVWHRTWBHEIT TBAETH Y, b
TRRILEBE, RO =vEN—EYTHB. &
SEEAIRTWLDII=2 Y, <V 2 VEDESFIR
ERBZOBHTH Y, —H) £7 AFV DX > 55
FUEHOFTLEL BT Tw5. £/, TBA
TN TORGE DA DWW TR Bl 3 U,

51 BCIZEPEOFEAXHCHTIAR
REBLT, REPSZHE*, P 78, B
Fede Bh, Pisdsk, KMEEY, pRgE
fyfek, 21, 50 (1980)

19764 5 19784 % TEHEF, {£11, BIRETRWT
17¢FDFMERNC X % Exbhaferbiafi £ L B #H
125815 Ui, shIpE g, A, MRERE
T, BT X AT AMCEN ST bR, AR
hoA A Rz b o h, ADBE LEIBCTRE
Lic, CORGE»DOM-2 7 — Aty =~7F
NEZIEE L TLC % T o 70350 Ry {5 0.5~0.7 (B
[AlE~v ¥y, 7 v, EfE, 90+5+5) CHEE
MBS X b RRAETHRARPET5 ARy MCHE
Primnt, COHEY S HIFRL UVAEOH 220,
282nm, MS ¥ b 53 Fit 575 2 {3 AU S 7 BT
DLtk Th 5.

*BIfE, ERAEELY 2~

2 PR GERT
¥ RRMRmELEeY 2~

62 Simultaneous Extraction and Fractiona-
tion and Thin Layer Chromatographic
Determination of 14 Mycotoxins in Grains
Yuiko Takepa, Etsuko Isonzara, Ryuji AMano*,
Mitsuru UcHivama: J. Assoc. Off. Anal. Chem.,
62, 573 (1979)

RIS 5 VIXEORNDBE I 3R/ DI D,
aflatoxin B,, B, G;, G, sterigmatocystin, T-2 toxin,
diacetoxyscirpenol, neosolaniol, fusarenon X, zearal-
enone, ochratoxin A, citrinin, luteoskyrin,. ruglosin
DUFZ>WT, ZOMBRABSITELRE L.
NHD=A4 2 b 20%H,804-4 % KCI-CH;CN
(2+20+178) Tih L, 4 v+ 27 x v ClilE#, CH-
Cl iCiEli 2. ML SRR, YV 25 A8 7 87
v }2F 74—k ) GEIORET S, ETI0L10
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%% 98 5 (1980)

fio~4 2 b % iz CHC3-MeOH(97+3) ¢k
L,ikh D45z <vEv-7+ b vHEE(75+20+5)
THMET B, £4DmME TLC Rk wT=A 2 b ¥
YURBIET S, COHERI DR TR r Y E
ray, N, E—F o VETTfa b FV VDA
7Y ==V Tt HILMAEE Ld, <1 =
Y VOMRIT X o Thie b Rfe b 10.0~800 ppb
THoie.

* BlEMRAEg v 2 —

53 Effect of Trivalent and Hexavalent Chro-

mium on Lipid Peroxidation in Rat Liver

Microsomes
Masanori  Yonaua*, Yuko OmnBAvAsHI*,
Nahoko Noto*, Emiko Iton*, Mitsuru

UcnrvaMa: Chem. Pharm. Bull., 28, 893 (1980)
guarftv (G Ror Gi%) ©0F o MFizm
v~ 4 (Ms) OFEGEELLOP) i RIE TRz 2w
T TBA RIS & AV Tt Lic, Crt, Crsr g, I~
100 pM D Rt FE Tz 7 A2 A EVER (V.C) RO
NADPH —ciiix 5 Ms o LPO %[l L7-. V.C
SEE T Toll s SH RIEOTHMTHMEL, NAMD
FIZ X D —SBEH L. Oz Embs ralty
WBRL L 2 v 2o SH L LA LI C3* DT
LPO ML TV 5D THAH 5. NADPH JLIET T
1% Crér pgepnicaiic il a R L, Gss, Cr3r kg,
Ms OETFE SRS Lichr o 7e. Cré+ 2 CCl T
fiftshn LPO 2 3filsFL, EtOH o X 5 7R
FEROFFFET ¢ DPPH % 85rit 5 o EAES
L, ¥/ SH{Lfipo3t¥e T ¢ NADPH Cifiish
5 LPO ZH LT3 &nb, Crsti3B-BL 5
CHAMERE LT LTWADTHA S,

* AR

54 ARROEHRBEOIMAE
FREIEF ¢ frih i Trge, 29, 965 (1979)

T PO O FVH L bR kL TR T
WEBD, BHUOXERE R LR D S Lol
MEIREIL, §BOFHEEMBAET o1z, D THER
DTG T v vIRIZ X BTHEEAV TR Y v 7 1o
WTHiRIL, 32 pg D EDSHERARNC ST A ST
Lo E LTHURL, ¥letd vy =y vILALk
X AR o EREIIR L.

55  REBEHOSHELCOWLT
TR EET  fuin TR, 29, 997 (1979)

KRG ENE, FEL -2 OFT- TR
ThABGENZH S, F0fcd, RO L Vi
FAO/WHO ittt 5 2 &Y GDIRREDNT, doAt
HECHAERDL T3 EELOC2, IR, 48,
Sz owGEE L. 452, 22 3y, aF=
— MO TR IR S B OPHICHITE 5
Fibhei Uie, iz, FTIRAF G 2 h 2 T4
DTN TIY, 77 A2, WGz RAT
B 4=~2AF A I &V — e GLC, TLC iz X » T4
F L, ok, SETHELTT £V i iR D20
I 35t 5 KR Rt O SR O R RFR L TR
L.

56 Transplacental Mutagenesis of Products
Formed in the Stomach of Golden Hamst-
ers Given Sodium Nitrite and Morpholine
Naomichi INur*, Yoshisuke Nisar*, Masako
Taxeromr*, Makiko Mori¥,
moto, Takashi Yamapa and Akio TANIMURA:
Int. J. Cancer, 24, 365 (1979)

IEELUTI~I2A D~ 4 AZ—iZ NaNO, &2

Y v RS L, BREOMIT oW TR GER

% 8-azaguanine (8AG) <> ouabain (Oua) fit {44 {FEE

L LRBATREY TR, F 0N, 8AG < Oua-

fittk= v =~ NaNO; & =k ) v IEEEHEEL

<HinUde, TRICOHEEFMASZ -2 v T 3 micron-

ucleation DF LVIMROH GRS DT i e

KmsA b, ERBBEOMINT P T v AT 4~ A

—vaviabhtc, = eV ELkY v (NMOR)

RS Lo LMo R L. L

hLEAL Y vOROE TR I o le. ¥

Na- NO; 500 mg/kg @ 1 Bl -ThbInia&RL

MREeh ot ~LAZ—IZEAKRY ¥ NaNO; %

Fpz i 5Ly, THHTo NMOR oERNRL D

hic,

* ARSI e Y 2 ~

Miyako Yama-




ik £

5 # 219

57 Detection of 8-Azaguanine Resistant Mu-
tants of Embryonic Cells Induced by
Products Formed in the Stomach on Oral
Administration of Sodium Nitrite plus
Aminopyrine to Pregnant Golden Ham-
sters
Naomichi Inur*, Yoshisuke Nisui*, Makiko
Mori*, Masako Taxkeromi*, Miyako Yama-
moto and Akio TANIMURA: Proc. Japan Acad.,
55, Ser, B (1979)

IESRL11~120 H® Syrian golden hamster iz % H
Fh 25~100mg/kg ©7 /7 ¥y v (AP) R Na-
NO; %[ r 5 LC 24 Fefalfac, AR ok &
- TG L, 8-azaguanineBAG)fiftkr =~ ~& L
TERFERR A To7. AP L NaNO; of# bz
LAILT 8AG itk RRERMIM L. 1,
HOTFA7T cavir—E LT b)Y PAFAT
$ v (NDMA) 2 &5 Lieip L S5 L T3
RERMEINIM L. AP & NaNO; 2 R 5~
Rz 5- L7z, TP NDMA o &k gaisabh
7=

* BAYSAREY IR % —

58  Food Safety Survey in Chanthaburi
Amara VONGBUDDHAPITAK*, Chaweev;/on Harvi-
LAMIAN*, Achara Meevasana*, Masatake
Tovopa, Hajimu Isuxwara: Interim Report of the
Promotion of Provincial Health Services Project, p.
99 (1980)

ER SR & 2 4 EARTER &L OMIZ X 51
NEHETH B 2 A BRREED R B @ o—> 2L
T & A HFEFE Chanthaburi Jiz s} 20 R H %
fTote. MIFHRRGRY RUERE, 777 r &Y
v, KD, Hnp(EE, R/ER, Yy ny v, &7
i), BRI, Srx vty v A, A
i, A, HEKED, KBbK, BEHRRTH
3. 1978FERT1980FIZ 113 B RIELFEIT 470 (5T,
5 BIMLUL 110 4T o 7.

* Department of Medical Sciences, Thailand

59 Studies on the Formation of N-Nitroso
Compounds. I Determination of Nitrate
and Nitrite in Foods
Prakai BoriBoon*, Laddawan VIRIYASIRIPAI-
sarRN*, Tasana KrinTriMAs*, Chaweewon
HaviLamian*, Achara Meevasana¥*, Hajimu
IsttwaTa: Interim Report of the Promotion of
Provincial Health Services Project, p. 85 (1980)

ER e & # 1 MARESR & ORI X 51

FEHETH B 2 A EHEMEET L@ o—2& L

“C Bangkok M2 3513 % AR OHA Bihrh OIERY

AR O OTE 21T - 2. TERTRHE O

JL#ay 133.3ppm THBAHHEL X L LOIIAR

fh 22 ithrh 3, MEBLETIX 4 Hikb 6, Fh, TR

WoMMAEER 364.7ppm THH, ThEIxld

DILATLS 22 Befhrh 6, faBLn 42 Bk 786 TH

ote. TRBEORREREIHMELETIE RS R T

393 ppm, fZLLTIX THATFAT 3553 ppm, AR

VAL TIRIEE A T 3701 ppm,  fBlinX platie-

wkiew OTF49T 2932 TH » 7z,

* Department of Medical Sciences, Thailand

60 Studies on the Formation of N-Nitroso
Compounds (I) Determination of Nitrate
and Nitrite in Foods
Prakai BoriBoon*, Laddawan VIRIYASIRIPAIS-
ARN*, Tasana Kuntrimus*, Chaweewon
HaviLaMian*, Achara MeEvasana*, Hajimu
IsmuwaTA: Bull, Dept. Med. Sci., 21, 155 (1979)

£ 4 [HC v} 5 Rrh OIEMNR, R ORI

DNTHIER T o7, RFEHL Bangkok HiPITHEAL

to. BEACREMGEREEFNTES ot T

MR I TG <, 1000~3000 ppm, JZFULIE S

10~500 ppm FRECH o7z REMEHETH D pak-

kana |} 3400 ppm OWRELEAR, T OUELILTE,

T, O, FRRE TR LA, TR o

fo. =77, TR TIR64HR K OV TN ERD

WBEANELIc L 25, &4 9k, 13RI

MR 2B LD TH T

* Department of Medical Sciences, Thailand

61  RUYxTFLr, RYTFOELL, RYZRFL
HBFE - IBRVEORBCOVLT
Eik & RHETR, 29, 977 (1979)
Hyv=Fryv, By ery, #yAFrvokld
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DYUTENRIZoWT, R ke = viigic oo
A2 DL ZED ST LT — 22 L 2T
LT, BAAER98S (5455 H288) o ki
SEfrosER i, st E oz L ith T 5.

02 HEARNIEORSICLDER
EGET, ArE e i 21, 189 (1980)
TRy 7 & TOMETS 1513 AR « 00 - SR
W OATHINE, SElbs o, 3 M it
L BWHARY, CR T LTI THE L. 5
K ORI 1g¥b 100~10° SHEHMIE 103~10°,
ARMELUZ 10 AT Th Y, mFothbiy, 74
LD 1~2 oF = &~ Uik /R Uie. BEEHITIIRAEL
REPURTE, MIECR CBEDT TH b, + 7 XiTid,
Candida, Rhodotorula, Trichosporon i1 ¥ o4 i T B4
25, BT IH TR TS D Debayomyces KL &
AL T\ Po, SE3ENTUCIXELEE D13 H> Pseudomonas,
Lactobacillus, Klebsiella, Bacillus 7¢ & Oitd, Penic-
illium, Phoma, Cladosporium 71 & O REIZ X - Tl
HeshTuie. HHIRERED 92.92 1% 5° T 2 HHIEA
CETTLEEMETH Y, FERIREO7.120E
AR TH - 7.

63 THEARSANEOMBICLDFE
NEGETF, AW S, 21, 197 (1980)
o=, = zuyy i, AnRYyv ekt 5ER.
AT « FRTEDLTIRIE, FHEEHORE, 310
BRI X 2 HUREL, EELCoATIT oW THE
Ui, v = O & —AGIIE N 1g4 ) 100~
107 A% &, RIREEIL 100 AT Tdh - 7.
= 7 v RUNH R 3 OFHPT 100~104, I
12 103~108, FRIRTEALZE 102 AT TH »te. BEEHD,
TR T E R e B T E UL CRAEL T
LY, FORKE © X 1%, Rhodotorula, Candida,
Trichosporon 75 & O FERIFELETH » fo s, fHTHIITREYE
TF &L D Tr.cutaneum DLFAGAED Stz WEHT,
D OFE[FDI3H Pseudomonas, Staphylococcus 1o &
DiH, Penicillium, Mucor, Fusarium ¢ ¥ O IR
X o Tt e, SHERHEO, 621 2 {ETRY
TFTh Y, SRR DS5. 0% EIARETH - 1.

64 RENAKOFTLAFEROERENMIEIEOR
E B2 .
AR, DB, SRR, KE FE,
{EEUSIN* « frfaik, 20, 247 (1979)
©ORIZ T S A A PR O AT T YT 2 B B i

T 5720, FREET I oM E RROE BT oWT
Bl ToE, SRXAEcERIRESh:
RAHIIAAINZIE 1078 L EDMIE R 23T IR
THEL, ThGo—oTh 5. SEHMEL R
FORERMNEY OUGH AR 20T & X < —H
L, 77 AR WETH -7,

WA TR IRZARENS 19°, BITENERT 10k
RN CREE et bhir o fe, BLERE,
TIRN o N7 D 2 T e i Lo RSl C ik
IR TN Ute T T M 3 ST e,
B A T, @ETHO% s TR OM
VA€ 2SS

- - (B R

65 FERERNOEBCETIRFHICOVT
(E3H
SR HR, NBINEE, BT, SR,
BEUBIL* - frimEk, 20, 442 (1979)

AFEEIDEERAT - YRS OB EREE 2 348
T2 DOIPEFTE 15 & & LI BER TORE S
L.

10° T4 HET, 5° T8H X TRESILIIFA LR
dbhiehotc, LnL 10°TIL6H, 5 TIXI0ET
REOJE, WHOR M, pH 0T, s/ra—2A0
WP, RS RoRMEIL X v A0SR
5 12F (B A .

{EIELCHF L 2 T8 81 der s
Flavobacterium, J3 0% Micrococcus 7t ¥ T\ Fh L KR
MEZET 5 LD Thote. —J7 25° Ml Tz,
Micrococcus, Streptococcus, Enterobacteriaceae 15 L pi g
BT, RIS Rz a4 0T, EREED
TR AR A VAR D PR AN

7Y HRETE ORHTFO 5 SR TR0, 7%,
(ERAfRAIZ A L 10°, 8 BT 31.2%, 5° 128 T44
%'E'EE 7.

* e — V- (WG

as, Pseud 5

66  WERF MILABRSYILOBAICETIHER
UEBRA 4 OEREMEDNREICONT
o ORBY, NGFE, B, AEH R
ik, 20, 370 (1979)

1 Bifafe & 8 4o v STEIRiEEE - F V¥ 4 5000
ppm ZE&{E BHI % 20 ml/kg oFI& CHPIER
#5L, £51,3,5 7 MEOAH T EOHAEY
ho NO~ 2FE, fukiris, pHiz L TREET»
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72. NOF 4k v — 71X, #550MEICREDLR,
TORERIEEL, Th ¥ h 96.6, 94.1, 69.1, 3.2,
377.9ppm %L, WET IhimiHAEmR NO~ @
HATODLD 1 5 ABED bR, ik
HARAYD pH L H5W NO;~ AptE & DX, B
Lo D b, BRI NO - &RUZIL, T
ShicABAETED 5 b, (RCERERIRILRT
< HEL T3 L0 LB,

67 L7 B MILREHNORENICE
ET37A~FVLT ICEREORE

BIBET, % =5, DEE, GHBElE 8

M| % : 4@k, 21, 129 (1980)
sodium c'yclohcxylsulf amate % cyclohexylamine {Z
BT WA G T A OFEE R E R oS- v v
¥, tAzy b OTRACEGRL, ECEREOEN
PR B4R E LT A MR 512 HiER O
LT, ZEolgoltis, BRMo%t), MEes
B OB EOBRL ELRHL, ZREORELR
BREMELCOIRR & 1T » 7. TOME, Ao
cyclohexylamine [Fepiiiltinid, vAMEAISL—F
O AFREENE LS RY, vArlkoBERTER
U 2 AL TR B b Rk,

sodium

cyclohexylsulfamate 35 cyclohexylamine ~DLH

¥zt Clostridium sp., Propionibacteriaceae F;U' Eact-
eroidaceae Z23BJ4 LTV D & SRR,

68 HEFREZEVIEC(EHOEBME —BEROD

BENY

FENE—~ ¢« 0 & IO, 20, 171 (1979)
1960(EIR 7 7 5 M+ UHARR I TR, ko
AU FMCER R 5 e h et &
BEZRG 2 0UDOIETIRLUT O X 5 i Bz
BWTHIE &3 NST 5. DiFStE 2)4&TEE, 3)
IE, DR, 5EE eH). &L ofaffEizai
THUDBAC I TREESRS. MEHOLE, »T
D—RIGRTRIED TH AR OF O, X
IELZHT B ENTR LS, ZRFEHE LT
EOBR, B, EERTEALIFLRAERS
SENDHoThH, —KITREILE UL L0 1L
OFGEMIEM 2B CTAEET 5. BEGRE,NLN
FLHUTDREND AT, ARO—KITGIMzT2
ELWIHES Tz HETH 5 LR 5.

69  Poroconiochaeta,. a New Genus  of the

' Coniochaetaceae )

Shun-ichi Upacawa and ' Kouhei  Furuva*:
Trans. Mycol. Soc. Japan, 20,.5 (1979)

F0 5 AR =+ & — 2BRC BT D WR Por-
oconiochaeta \Z-OANTREIR Lo, AJRX. P. discoidea (2
A 7)Y, P. punctulata O 2EMHHERE R, wTh
} Coniochaeta & FIFRIZHG(M, 140K, FIHFAV » b
DHBFDS MFEERT B4, Coniochaeta &3E T
& DT R TREC/MILREDL AL LIRS .
FHETFHUL P, discoidea DI 2 6 b, I
D747 nMREFEHIRT S, P.discoidea DFD 5
JFEARRY, —J7 P. punctulata OF D 5 JaFi1347M
o, FTEGEIMAZL LD TH S, WL DITH
AENIENS SRS R bs, 45 P punctulata 1335
REROMET LIIEITSLREAER TS,

* SRR

70 Some Interesting Species of Ascomycetes
from Imported Spicees
Shun-ichi Upacawa and Tetsuo Muror*:
Trans. Mycol. Soc. Japan. 20,713 (1979)
1976~19784E0 3 RPNz Itz » THIATRER OITIN
G AU, SR ORkS 2RSS R,
AL RFERORAEZ S T—RIFREL LR
AL, zoximAIhicbo LSk, RIBRIE
M I, SENXROT O SN S g L.
T 05 W= v 25 ST E LThEEY -
v AAGETF L b SEEE e Emericella foeniculicola (45 -
B AR Aspergillus foeniculicola), FRA XA AHEX
b 238X W j= Thiclavia microspora, A— X VE~A &
AHATEL b it X te Thielavia subthermophila, ¥ A,
FA LT X 0 HEI i Achaetomium luteum, Tyt
U.S A, B+ — 23 L b 230t X v ie Podospora inaequalis
TH5. PELSO 4L APRILR/ETH S,

71 )BEORSESMSBEIAIRREETH
LHRRTRARABCRIEFTVE ,
ATgITY, A& Fl-X, FoiR—, —FE

DR MEEE* : BISE, 20, 220 (1979) -
Ay VEHAY, Fav Y, A2 ARV,

A4 R, HAF r ORITMIET 5 RS2 5,

MELIc& s, 1TRMEUECRALR. RSB

THHES I DiL Fusarium T Rhizopus, Chaelomz'um.;v
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Thielavia, Aspergillus, Penicillium,  Rhizoctonia, FEHL TR, B ETISFOIREMNTHEE

Trickoderma RIHMFIITOVE. Fa v § FHH
TARERB T, HR25FR O 5 b, b
Fusarium oxysporum, Rhizoctonia sp. % 1%k, Mycelia
Sterilia 4 #kOEMTHEMNILTIEOWRE R A LRI
& iesote, MEE 8 ROMGEENEY ¥ 2 v
Y O MRS B THRIZ TR R IO RN
FHEMELIcEZ A, BGCEERABRT,

* HNRFLELT

72 Chaetomium udagawae: a New Producer
of Sterigmatocystin
Shun-ichi Upacawa, Tetsuo Muror*, Hiroshi
KURATA, Setuko SexiTa, Kunitoshi YOsHIHIRA,
and Shinsaku NaTori: Trans. Aycol. Soc. Japan,
20, 475 (1979)

Chaetomium ROV OPIFHE O DWT <4 2 b+
o v FEME RN L, T CIC C. thielavioideum O 4 1R
BREEL 2 LY VD IHIAT Y S PV RFY
PEFETHZ EERRB U, ZTOROBAITEWT,
FEi C.udagawae 0 3 iSRRG B2 e 5S
BRICRWTAT Y Y= by AFVEEETH LMY
Lkt ofenT, & IWREEHOHEFMHEITE PO
CHRRRE ¥ EDTRE L. ShiZl - TPkl
L4 2L k@ Chactomium JRAT Y 7= b AFV
EEEATRTE ENTRE SR D, DEDIZRTD
AT Y F= bV AF VRGP Chaetomium  HIHI4
THUEELREREI NS,

* B, ST BB

73  Coprophilous Pyrenomycetes from Japan
™)

" Shun-ichi Upacawa and Tetsuo Muror*:

. Trans. Mycol. Soc. Japan, 20, 453 (1979)
Cercophora [RiL-o\ R % -C Bombardia 3 LTis
RTCELTFOHHAKEMRAO» € THB. 19724, A
% = —5 v Lundqvist 7% Nordic Sordariaceaes.
lat. 3T, FOOIIEMA b ~<fYled OFIERD
Bombardia 2351 C, JEA F r=<[7c §, D % Fuckel
75 1870 SEiT 72 C e Cercophora JRIZHB LR, —o
3¢t Bombardia B3FHGI S h, BECRATWS. &
Bl B A ARSI RO—RE LTHE C.
samala &3 Cercophora 6 FE 2 1 4% L 7=, C.
samala: DF O 5 BT B U B0 Blti 4
C, REEOTMTFITE L -ERRD L 023 BRI

bz, {HffE Ry 34T E LT Bahupaathra U
mEshr,

* L, HTFHBUE

74  Arnium macrotheca FO 5 3FORE - 15
HACEBH—%—2aOEHEEE
FmIB—, WAFA* ERE S B,
20, 357 (1979)

19781 6 A H/INREBFRARGON —F—~ a vE

TUERMTTRY 7 AZ CHAET O H WD 1 1§, Arn-

jum macrotheca DF-0 5 JAFMek - HFHE £ 18

heH—F—va vOrTHEARE UL, #EH
DR F ~ AW X o THFEHOFAEYHVREIRIIT
FERL, MEMEDRRED 10k LTAEBERL,
B ECTFEEE SR T DB 1HRTHD &
Xt BEgo -~y ARET BSWTHIBEO A S
— AN SAI NG ATSED L 5 il ARy
et 2 HRRA-2% 2 6h, HRo—RERY
IEDRENBIFERD 1 D&t

* BN

75 Mit;e fauna and fungal flora in house dust
from homes of asthmatic children
Akira Isun*, Masatoshi TAkaoxa*, Masakatsu
Iciinoe, Yasuhiro KaBasawa*, and Tadayuki
Ovucnr: Allergy, 34, 379 (1979)

NS BHOREDR NI T 5 # = IRT %
CHIZDWT, ERE=* A EPRIGIHBIER (115,
FBER (104) RURTOFMARE (1168 o=K
Ve TCHRE Lis, & =4 CiL Dermaiophagoides pler-
onyssiﬁus, D, farinae ) =RACILA L TEE LD, K
ARISIHER Tkl ) o0& = FMER X h Lo
iz, H t"rﬂf‘@iﬁ}ﬁ[ﬁﬁ?ﬁf‘bizlza)f’a"]K 2EALE
@B T, Penicillium, Cladosporium, Aspergillus,
Trichodermaie ¥ 3541, 108 28 Bk ik Lic. B
BEBOREBPIE TN MK H~C Wallemia sebi
ESHBIH Lo o iR e

* PR RHREEASE IR

76 BEROREEFRT S Fusarium LEO b
VaAFE EERICOVT
SMAMIEY, Tl Y, BENZ, —FIE,
fEBAEIEY, TEAUE—Y, VDM « 7R, 21,
43 (1980}
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BERRNEOEDO MY 2 7w vHI R U Fusarium
DEYFERAT 5 LI Fusarium RO + ) 2 7
VT O X R LI, DNEI6H, K3 LnbiX
o by a7 w6 il shigsm o, Fus-
arium HYERILFH8. 2% C, SR80+ F. gramin-
earum N 73.7% BB L, DOWT F.equiseti, F.
oxysporum, F., semitectum {5 K120 % SHIREL. 4
BEEED + Y o 7w v EpEMT F. graminearum |33
nivalenol (NIV), fusarenon-X(F~X) F.acuminatum,
F. poae 13 T-2 toxin, neosolaniol (NS) % F. equiseti,
F. semitectum ~¢% diacetoxyscirpenol @iy NS, NIV,
F-X #HepicEpET 5 b onEbhi,

* REERAETI

77 T MABA O SEEAROAR LFERIEC
&DAYEEEEEN ) 7 LADERIE
PiRFEH, BERT, BALS, FHEFNT, W
MO R, 20, 338 (1979)

WRBOMAC L » L L EELFROENDL, 27

FF—E/e T AR = F— Y XD HHHER O F

R ESHEHEMINC X B A4 2 EHEREE S V) v A ORRMER

B Lie, B4 LIl 7 47 < A, FREMmant

FREMFET D OCHRTH - 7. EHEEA > &~

VI EMRTRRETH o fodt, HIEAR LI

Mla O LR TRISHEAMET L, £ X EIHERAE

V) ¥ AR X DIFROEFROE TR 10°M LITFD

BETEEDbAAENk. FEMREO £ 2 BETE5ER

B Y v AR 2. 25 Th ot Ty b

BFAE Hfaes 2o b BERREE A+ & & — KGR & fhTE & D]

IZIEDIEBIBAtR 2 A b e,

78 Comparative Binding Studies on 1,1’-
Ethylene-Bis(1-Nitrosourea) and Some 1-
Alkyl-Nitrosoureas with Nucleic Acids
and Proteins in vitro
Kazushige Mormvoro, Akira Tanaxka, and
Tsutomu Yamana: Gann, 70, 693 (1979)

FIGEROEE N-= b vV RFZOWT, & v

A7 B, BRREOMEERIEEL, TeiathcRiE

THET I VBOPBIONTLEN . Tk, =/

N-=trVRF (/) LYAN-= eV RHE(Y

AME) DEGRFTFEORIEHEIZOWTERELE, =

/7 f£& LT l-methyl-(MNU), I-ethyl-(ENU), I-

propyl-l-nitrosourea(PNU) #, va{kt LT 1,1-

ethylenebis (1-nitrosourea) (EBNU) % fj \» 7=, car-

bonyl-¥C gtofiaite 2 I RISH:0M iz &
A LRBHAT, poly(Lys), poly(His) KUt histone
HEWTIE oo, Fic, EBNU L=/ #ho 2435
Lossttd i Lic, alkyl-MC JEOREE~ DAL
EBNU %> MNU 2105 D 1 JAF, PNU iz A
R B inisot. —H, TcABIN O &k
EBNU i\ ToOLXiwbhs, EBNU ¢ alkyl-1C
3 poly(Lys) = poly(G) ~DFS{IIv AT 4 v D
TIMZ X » ToERZ s S hie Ay, MNU D5k
TBHYAT 4 vOlEHIHL TN TH - 1.

79 Renal Imaging with a New Agent, 9mTc-
di-DMS
Akira Tanaka, Toyohei Macuma*!, Makoto
Mixi*¥! and Isao IxEDA*?: Radionuclides in Ne-
phrology, Proceedings of the IVith International
Symposium Boston, p. 17 (1980)

mTe-2 A5 7+ a3~y (DMS) 3 A% ¢ v
FELT, L& b—MEHIRTAERITH
B0, TR 2REOTHRENS DI, 7+ i,
AVE, d-fF, HED 4O HREGRFET .

BAEd 2 Y EnEE L TR TV 5 23, ¥nTe-
DMS ghthDiE T th 5. HidERDLE, s
PO EEES, BHRMME, B4~ 7Y 7
F v A, R Qe Rux TR R T 5 BEY T,
DMS 05« IffEAH LT, 2V EE oY
frote. .

Bk e rOEBAL, T ikia VEERLX
ShcFTERL, BRI LIFESEBL > 25Kl
B THLH LEWLIR L.

* Department of Urology,

School of Medicine
** Dainabot Radioisotope Laboratories

Jikei University,

80 Comparative Blood Values of Macaca
Mulatta and Macaca Fascicularis
Kiyoshi MatsusmoTo, Hiroshi Akaci, Toshiaki
Keiko
Yasushi Kawasakr and Tsuyoshi Furuya: Exp.
Anim., 29(3), 316 (1980)

T P F ARG A = 7 4L i (LR,
B—NRZ = AT R, H— FTFIAF-RUOER
BETDFEATIGE L, AMERE, HFisREiz
OWTIIMEHEE L, TH X FARREND =2 4 s
Wi % RL, ~ereEvil, ~T 7Yy M,
MCV, MCH, MCHC (2T o = 7 4 9 45

Ocniar, Hacmvo, Kiyoshi Sckira,
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EiExR L. REARRD AP oWTHHETT
AEFACHNRA = 7 A FATHELRLEN, 7T
FIVERO VT F = VvERILOWTIIMEEE L H =
74 FACERERF L., EENEDLRCHEEBIR,
T A FEATIL, MOV, &%y v, BEFE, 747
IV, 2T F2vTHDITH LT, A=Y
ATIE, 7vT7F=v, YVIEH, PV SV eIAN
THhote.

81 Drug-Nitrite Interactions: Species and Sex
Differences in the Formation of Dimethyl-
nitrosamine and Its Effects on the Hepatic
Enzyme Activities

(oshito Owmorr, Atsushi Taxanasur, Yasuo
Omnno, Hajime Isgiwarta, and Akio TANIMURA:
Aich. Toxicol., Suppl., 2, 349 (1979)
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LAR I VIEIZOWT, invivo kit s A F 0= b
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82 Effects of Dietary Administration of
Propyl Gallate during Pregnancy on the
Prenatal and Postnatal Developments of
Rats .

Satoru Tanaka, Kunio Kawasaima, Shinsuke
Naxaura, Shigeyuki Nacao and Yoshihito
Owyorr: J.Food Hyg. Soc. Japan, 20, 378(1979)
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83  Induction of Hepatic Mixed Function
Oxidases by Photomirex
Harihara M. MeseNDALE¥, Kinichi ONoDA,
Lawrence R, Curtis* and Ing Kang Ho*: J.
Agric. Food Chem., 27(6), 1416 (1979)
- Photomirex %, REFEIHMIRICBWTEIC fre
ant’ FEEG D B IV CTEA IR T 1o FEF] mirex 0,
KA L BENHARY TH 5. Photomirex ¥
I (50 ppm) Lok, S.D.RUET » MCISH
FERCERICER, FERORELRUA 7
7 — s E BT EEMABHE %, NADPH- {17
BTEEROER, cyt. P-450 04 HRTOCIER
BEARZ UL, WTRAABITEELTELL
WMol (39 1.5~31%). Mirex ROHEERHLIORE
#1 Kepone iz & 5 JFH BB R OB EIERIZ oW
Tit, AL L BLWRESTIZ IV ALACSH
TWwa., RRORHFUL, mirex OGFFER Y TH 5
photomirex 4, ¥ 72, FFR{DRARERMTH LC mirex
%> Kepone & i3iFMREOFHHEFAXRELTNSZ
ERRLTWS, —F, FHEBIrsc, photomirex ¢
AR LT » b TR X 5 I R
ERDHZEEDDTWE, TALDOMAND, ZOE
OREFRAIUT, hoEYHEXFLBEEE
ZHLTEL DI EREEET 2 HEENRELD
s,
* Department of Pharmacology and Toxicology,

The University of Mississippi Medical Center;
Jackson, Miss.,, U.S. A,

84 Hepatic Changes in Male ACI/N Rats on
Low Dietary Levels of Sterigmatocystin
Akihiko Tadataka
Shigeyoshi OpbasuiMa and Hiroshi KuraTa:
Gann, 70, 777 (1979)
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DATY 77 P FAT 4 v ERT DL —EER
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83 Carcinogenic Effect of N-Ethyl- and N-
Amyl-N-Nitrosourethans on Female Donr
yu Rats

Shozo

Kamiva and Shigeyoshi Opasumma: Gann, 70,

653(1979)

Masao Hirose*, Akihiko MAEKAWA,

N-=tr YO VAVRERUFIN-TYL=ry UV X
vERERTES » MO IRER RS TAIANC LD
FRETWTT 5 Lok b E ORI L.
100ppm @ N-= Fr Y 7 U2 VRBROZO LT
I 0T oD 100%, DREROEE, fo8, =
1515, ZURFoE# - ThZh 6%, 8%, 11% RO
51 1% Edohizs, =/ N-TYL=tryvLx
v 400 ppm KGFROEALETILATE OBEHRER
1378%TH » oD LABRUTE, fOEEss
NENISHRV 8% ETFRITA L DBNEE, FIN-
=FL= ey v OR FIRTIRE LT,
IR S IO TRE & i,
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86 Induction of Duodenal Tumors in F344
Rats by Continuous Oral Administration
of N-Ethyl-N-nitrosourea
Masaki Takeuvcur, Toshiaki Ogru, Masahfro
NaxapaTE and Shigeyoshi OpasuimMa: J. Natl.
Cancer Inst., 64, 613 (1980)

F344 7 » bHEHESR 40 ISz 400 ppm ) N-= F L
N-= b r v REBEATHRE LTS L, oo
FER, MMt (SE4EER80%) Hi28IC (GRAERT0%) T
HLEBENEELLTOR, T2HEEBES R LER
“RELI. ChbORAER, BES 3 WRIfET
Hoto. Zofl, HEISE (Ge4sR38%) ME17E Gk
FR43%) ‘AR QML TR L,

87 Mammary Tumorigenic Effect of a New
Nitrosourea, 1,3-Dibutyl-I-nitrosourea (B-
BNU), in Female Donryu Rats
Toshiaki Ociu, Tadataka Kajiwara, Kyoko
Furura, Masaki TaxkeucHi, Shigeyoshi Opa-
sumMa and Keizo Tapa*: J. Cancer Res. Clin,
Oncol., 96, 35 (1980)

MK Y 2Ty bD4RE (1~ 45 ICABHN

400, 200, 100 BU% Oppm @ 1,3~ 7FA-1-=}

= v R (B-BNU) Bia bbbk & UL, B
DFERBRBA U, ARETORAERIL 1, 2, 3, 47F
FhER, 15/19(79%), 20/24(83%), 21/26 (81%),
8/25 (32%) THhHwots. Tz, EDOMARATIHOHT,
BMBFFER, 136], FEELS, 11§, EEE6
Rondie, ioBEHdicdo1. '
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88 Induction of Duodenal Tumors and Thy-
momas in Fischer Rats by Continuous
Oral Administration of 1-Propyl-l-nitros-
ourea:
Masaki TaxeuvcHr, Toshiaki Ocru, Masahiro
NakapaTE and Shigeyoshi Opasuiva: Gann, 71,
231 (1980)
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DHEE, 1418 (36%) D= AbRI. Y vl
WFEEA b2 <, BET, H3GIRATIOL D,
HED BRIz DZGBD B IS, STk LB E LT
i3, TPz Rohies, ZToRERIIIBSGLUTT
Hoto.

89 REBERICET I EEMERAEGR
M= i, 34(1), 62 (1980)
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90 TREZAIY—=24 . LATLOEERER
B 3% R EHE, 5, 4 (1979)

1969 A ERUI I R ik ST LR, BX
I BRI R T Moo TR Sk, RGN
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9! EEAMEZRAWIREHEEEROREE

© G IE o glEgEEE, 5, 115 (1979)
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AT TR RS L0 TELIWITLE T
RT3, #kipk v PRESBIE LIRS
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ARV LR DA e & B bzl

92  ZREMARKCLIBEEMEORIV-—=

>
hff rovrIvAa s Se—Fa, 1(4),
6 (1979)
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93 Effect of N-Carboxymethyl-N-nitrosourea
on Viability and Mutagenic Response of
Repair-Deficient Strains of Escherichia
coli
Kunie Yosmxawa, Harumi Uctino, Miyako
Yamanmorto, Takashi Yamapa, Akio TANIMURA
and Sohei Konpo: Gann, 70, 705 (1979)
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¥ 4,0, DNA {EHEDRL 5 KBH O —EEFF

W JivT, CMNU DZEREERCFSEERIZ O

T3t Lz, NG30(reed™) & R15(pold™) oifiifut,

H/r30R (§F4:%1) K 0¥ Hs30R(uwrd™) ¥ X b,

CMNU i L 230N L TR EE T H - K.

word™ PRIRARERGETHC 2T, TR pold-

X OIS ot recd” B TR REERILT

Fexhithots. T TOMALS, RIGHCHTS

CMNU oZIEfpfo X IH 3, RALERFEEORK
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94 Differential Mutagenesis of Triamino
Benzens against Salmonella typhimurium
TA98 in the Presence of S9 Fractions from
Polychlolinated Biphenyls-,Phenobarbital-
or 3-Methylcholanthrene-Pretreated Rats,
Hamsters and Mice
Kunie Yosuikawa, Takehiko Noumi, Ryuichiro
Harapa, Yoshiyuki
IsuipaTe Jr.: J. Tox. Sci., 4, 317 (1979)
6D 7 3 7 XvEvilkizounT, Salmonella
typhimurium TA8 (=X} -+ 2 WHFGL: A i~ D S9
FET IR Ui, #yiifke v =2—0, 7=
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Inoxkawa and Motoi
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95 RUFEMH(ENDORz Ames REBOFRET
HIIBET « BRIE LEHE, 6, 35 (1979)
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HAFBEAO M TARFS0RA
Fmgek, JEIESE*: 353E, 99, 976 (1979)
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97 EENEOXFFMNREFECOVWTHEE
AR EPRLICLT—
HO @, ARvFFe
1753 (1979)
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98 &£EOQKECMTIWME(I) XHEHRE
o 4, Ads s SRR, 202 (1979)
BAERMEELLESHM 210 MAICERN S h 34
WOFERRAE L FRFhoOAERTTH D WILRE}
BRI OF A T L, 43K 259 M, Eh
RSN E LI REIN S 082 H025 5T T
HrHT ERPLMILE.

Rl N8 VAN T B b

99 ZALKRCBOHAIAR M5 74—
W fE, EBREE* : SFHEE, 28, 410(1979)
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100 Application of Gas Chromatography for
the Separate Determination of Free and
Combined Sulphites in Foods. I.

Takashi Hamano*l, Yukimasa MITSUHASHI*],
Yukio MaTsuki*l, Makiko Ixuzawa*2, Koichi
Fuprta*2, Tetsuo Izumi*2, Tadao ApAcHI*3,
Hideyo

Suzuki, Masatake Tovopa, Yoshio ITo and

Hiroko Noxogi*3, Tazu Fuke*3,
Masahiro Iwawa: Z. Lebensm. Unters. Forsch.,
168, 195 (1979)
FPD-JfA2 m< t /57 4 ~k~y FAR = R}k
HAAETLedh O R U S TR & 4 BB L
Lre. 54 RIS O FE7E T Clainmias 8 IRim
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ULiRD ek, 0% 1040k L, O 10 B0
) RECHEG YR, TOo—ChEk A=
FFZIEALL, FLAS Ty T, BLHAT,
B T 58 & 5 225 @ 10~20 ppm o HESEHGE
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Th 92.5~104.0 KU* 93.5~98.0%TH - 1=
TR IR
*2 gy b Y~ (BR) R BEZERT
*3 BRI v 2 — KK

10!  On the Combination of Sulphite with Food
Ingredients (Aldeshydes,
Sugars). II.

Ketones and
Tadao Apacmi*!, Hiroko Nonocgi*l, Tazu
Fuke*!, Makiko Ixuzawa*?, Koichi FujyiTa*?,
Tetsuo Izua*2, Takashi Hamano*3, Yukimasa
Hideyo

Suzuki, Masatake Tovopa, Yoshio Ito and

Mitsunasui®3,  Yukio MATsUKI*?,
Masahiro Iwawa: Z. Lebensm. Unters. Forsch.,

168, 200 (1979)
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THONIOR D L DEABL, BT D410
DUk BN U CHER R LB Ui, £ ofL, @
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102 Establishment of a Modified Rankine
Method for the Separate Determination of
Free and Combined Sulphites in Foods. III.
Koichi Fujita*1, Makiko Ixuzawa*!, Tetsuo
Takashi Hamano*2,  Yukimasa
Yukio Matsuxi*2, Tadao

Tazu Fuke*3,

Izumr*l,

MiTsunAsHI*2,

Apacur*3, Hiroko Noxoci*3,

Hideyo Suzuxi, Masatake Tovopa, Yoshio
ITo and Masahiro Iwaipa: Z. Lebensm. Unters.
Forsch., 168, 206 (1979)
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103  Occurrence of Orthophenylphenol During
Manufacture of Lemon Marmalade
Masatake Tovopa,

Yoshio Iro, Shunjiro

Ocawa, Masahiro Iwamwa and Fujiharu
Yanacioa*: J. Food Protect., 42, 292 (1979)
ANt 7227/~ (OPP) 4G vev i
BRBITRAR Lic & &, To&MIL1/2 UTieild
T ExEw. Ik OPP Six, KZBREL
B EA LB Lichiole, =—< V= FdD
OPP GRIZvEVvORITEIEIOGEZHAI L. &
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104 Elution of Artificial Colors from Card-
board and Wrapping Paper Used for Food
Packages
Shunjiro Ocawa, Yasuhide Tonogar, Yoshio
Ito and Masajiro Iwampa: J. Food Protect., 42,
297 (1979) '

A E TR E U A RO RO BURNLE
U7k 5 T AT S h T 3 AT D%
HRTHZ L TES. BA-VIGRE & EHIKS
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H— ) R, PRIRCERIC 34HL, JlxiziE
HiBET el o5, 1 RBCIBEROANLER
UicdS, EOln 93Tl 3 THhb Ol 5
iz, R==2p=< /57 4 —RUOGKBRIRON
BRIVBEHERY 7 e ef VA VYO LIELL.
ARG s ref vE VYT kayd—Vy
FAGH L.

105 Colorimetric Microdetermination of Sulp-
hites in Foods by Use of the Modified
Rankine Apparatus. IV,

Shunjiro Ocawa, Hideyo Suzuxi, Masatake
Toyvopa, Yoshio ITo, Masahiro Iwaipa, Hiroko
Tazu Fure¥, Kazuo Osara*l,
Koichi Fujrra*2, Makiko

Ikuzawa*2, Tetsuo Izumi*2, Takashi HaMANO*3,

Nonogi*l,

Tadao Abacui*,

Yukimasa Mitsunasui*3, and Yukio Marsu-
K1*3:  Z, Lebensm. Unters. Forsch., 168, 293
(1979)
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106 Comparative Determination of Free and
Combined Sulphites in Foods by the
Modified Rankine Method and Flame
Photometrics Detection Gas Chromatog-
raphy. V.

Yukimasa MirsuHasar*l, Takashi Hamano*1,
Akihiko Hasecawa*!, Kisaku Tanaka*1, Yukio
Martsuki¥, Tadao Apacur*2, Kazuo OBARA*Z¢
Hiroko Misako

Supo*3, Makiko Ixuzawa*3, Koichi Fujrra*3,

Nonocr*2, Tazu Fuke*?,
Tetsuo Izuamr*3, Shunjiro Ocawa, Masatake
Tovopa, Yoshio ITo and Masahiro Iwaipa: Z.
Lebensm. Unters. Forsch., 168, 299 (1979)
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107  Gas-Liquid Chromatographic Determin-
ation of Adipic Acid in Crackling Candy
and Soft Drinks
Yoshio ITo, Shunjiro Ocawa, and Masahiro
Iwamwa: J. Assoc. Off. Anal. Chem., 62, 937
(1979)
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pPm VL TOEMEBLERIL 96% Th ot Fv v
CYVTIYFYVVIEWT I AT =2y 2R ToTchl
O, 6 EDIDEMI TG0 91~1002 DOIEMZ H

wl.

108  Colorimetric Determination of Boric Acid
in Prawns, Shrimp, and Salted Jelley Fish
by Chelate Extraction with 2-Ethyl-1,3-
Hexanediol
Shunjiro Ocawa. Masatake Tovopa, Yasuhide
Tonogar, Yoshio ITo and Masahiro Iwampa: J.
Assoc. Off. Anal. Chem., 62, 610 (1979)

n-~F4v BifiE -7+ AR 8:2) 1T 2-=F

-1, 8-~F 4 v O — AV (EHD) % 5 ZOE s Cliin

LA Ch v A TiEEe v — MhL U, IhHE

b%+7@®&%ﬂW%KIVNﬂﬂi¢Vﬂﬁ§&

% (EHD ctHv—bt&hichvrzrs 1 vEAE
xmmshat ZOBRERTY). Ik, T

3 Y R O—ER %ﬁ&f@&mb,n—ﬁ

MU= —th G, 7427 I VERIES® S, 16 mmHg

DOINET T 80° T8 Zrin#d oz &ink b BIFEL

2135, BEEHHLE LY, RAR2E X ULCER

<BIFCMAL, BUTERMETH 2 KLz owTo

sr7 IVEEAHRE P L, BRI RIB

(H3BO;) @ 20 ppm DPEIMT 3\ T 902 LA EDEIY

R, HERZL BXTULRLOTNR2E LT

RO B Tl it {3, Bl As 1 ppm

Thb, 1RTOHENFRIR 18N 2 DT R #aE

PR P RPN

|) -—1/:

109  Studies on the Toxicity of Coal-Tar Dyes
I. Photodecomposed Products of Four
Xanthene Dyes and Their Acute Toxicity
to Fish
Yasuhide Toxocal, Yoshio ITto, Masahiro
Iwampa, Masatomo Tatr*l, Youki Ose*? and
Takahiko Sato*2: J. Toxicol. Sci., 4, 115(1979)

Yy ArYyY, 2FvV, 72edFvETer— AN

VAWK D AN he XY EH T B o &

PHSIIDT, SfpyosEEET oL THRE L

7.

FOSHONL it ¥k SEE L, NMR, IR, UV 2y

Akl oTHEL, X TLy RBC X b E L3R
Ui, FO8E, Bire 5y LIRSl ok G
DIEEE b bEGZ b i, XS L 5%
v aHFOUHEDRINE, Fahz X bRz
v L BT Edbh s T,

MR
¥R

Caused by
Methyl Anthranilate, a Flavoring Agent

110 Fluorescence in Candies

Masatake Tovopa, Yoshio ITo and Masahiro
Iwama: J. Food Protect., 42, 658 (1979)
AT+ v 7~ RO WG oW T L.
AEEZ LB NRBR TRV &
=3B R Licad, TR LRsR:, vl
Blicrr—77r—A—ichikd sz Enfbh
fo. FZTCHEMB AT 7 v =D AR
FARTARIDEDS, TVAT =LA AF L ESELRID
—F Ui, FARZa= 757 4 -2 L B0EDHE,
oy VF-—RONISV—F 7= —DT VAT =R
AFLERITERF R 40,0 RS 33000 ppm TH o o
RISV —TF T v — A DL, 12% L 5IH

L.

11 FHLLEEREALEREMY GREFH) 7

TR~

ERMAE: « BA{LbEM g 25ik, 18, 40(1979)

AL 1961 4R, HY DABPT 457V~
NEFVT IFE -7 22V v PT7 IVERIEE R
B o THICAREhEETH S, A
% OATHIERIZ IR TH 525, KZIXIZEAE
L. ARRRMEIIEFTO BGOSR 5
IRt e LTI SR TH o 7ohd, Hitle-T
FREED 2T IR AR 2 P AEATT S
S ENUIB T B, RIFHIUITE LTolhEsn
W%t

BT} NI B3I Il DY P43 1 3= SR 9308
L&w&lﬁ&ﬁofrﬁ*“u¢mmbt &X$
B X 2SR ENE LD TG o Vb e,
&wuﬁdmﬁhuﬁToMmuMWMuMwﬂém
ELopnlehats, ARILSH, —TCORLEOTHE
HTr F DRI RO A D DR OGHTIHFD
Bz v s & EAvTE B,

DAZOFOEIAF 7 XV E V= LGz D\ T

Y, 7z, -T2z N7 2/ — LB LEDIS
Bkl D FID R FPD A2 m< b 257 4 —
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X BRI SGHHENFESIZ L o THEZR TV 5.

ZOMWIZd, FTRVAYV AR =1T7 4
Ak, PVC FENER, ~vE, POk, HGE ol
PRI R THUN L 2RISR LT 5 (E
ArET3.

112 RUHEy PEBTICEREELEBERLYOR
HHERRBRMEASRILY 77 0:FREHE
cRBREICOVT
EVARTE « BoRIbPEaRTEATS 3L, 13, 57(1979)

AT T v O EBREATEL L. BUKED

NAKFTFvRTAHVAITH ET 7 P v IROGAR

XKL D, =— T AR X D AIE OB

KA TR bR LA, 105 EmMAMLTS 7 by

Vv /ETIARL, Z2rriraThiii+s, 7an

S AFRo—Ekr 5% SE-30 # 5 a%oltt- FID

HAZm= b /S 7REAL, 7Y v EPiREEL

LCERT S, 5~500 pg/ml O~ %757 v RO

PR-CHOARE e PR 2 AR U 7. 33,3 pg/ml L~

AMEEFAENEINL 4.6% Thote, “AH Ty b

vz 100 pg/g RN L cBEROEIRER

TR 7 fEoirs ey 77 v IkEs 1000 ppm T

Hoi.

113 Comparison of Two Methods and Impro-
vements for Colorimetric Determination
of Nitrite in Cod Roe

Jun-ichi

J. Food

Yoshio Ito, Michiyo YoposHi,
Tanaka* and Masahiro IwAIlDa:
Protect., 42, 715 (1979)

725 2R QTR PIE T 5 o » OF BRI CTHIE
DN HERFRT 5D ORI LT o %, FhE
fFEdeaims G 1ik) RoY ISO ik (528 ©
290027 HbA vy 7V v RISV L .
7ob Z OEMBERIZAREMZ L BXTULE N
Withic, 2k & B L, NO; 2L T Ilppm v
L THIETBORF Y s 7 nEE L, RAKD
B¥RC, ROTELIGD, BREEY 452552
LRI L. 20 RUY 2ppm v RABUT SRR
R FHRFNL 7TRU8. 1% Th »T, FFRIEILZE
TR T7.9% THote. QLEIZ X D WEML, &
BT THRIEIZ  BRT37 1Bl R L.
T 1R X AR O WEMT LT 25 X D B8
o Exsmbite, i pH 2RSS FC IERIER LY
BT TBdItELicn ATHS EELS. A
726 =D NO, 4143 0.16~1,03 ppm DOFEFHTH »

292,64 TH » k.

R R e ah B T 2 DATE IR A R BT

114 Detection of Adulterated Milk Fats by Gas
Liquid Chromatographic Determination
of Butyrate and Caproate

Yasuhide

Masahiro Iwampa, Yoshio Ito,

To~ocal, Masatake Tovopa and Takako
WATANABE: J. Food Hyg. Soc. Japan, 20, 328
(1979)

BER A FARU S T oA FrDOHAZ T 7
77 4 = (GLONZ DWW THR LIz, TRMINTIEE L
FERMFLIBY RO - FLEGD LIk L1803
My ZAncBiL, AELKC X BHEHERE
W Lie. S FRoRBRO Y 7 e vEEE R A 5
A=AFVELTERER 2.5~5.0 B 1.7~3.5%
D@EK56®?CM%Rm&0&ﬂ25:amt

L H 7w vEEO GLC 75 5 NI SHILISTS
Tﬂﬁb&ﬂméhtﬁ,hﬂbﬁmﬁ EETILG
T LEETE b oiz. L Lie b —T TIEER
E# 7 e V0 GLC ciifhfinifThhic 2 L&l
TEAWA, FERE (AF r—10 GLC RUNME
FeERmE) T TE AL B o7 5/, FLIEH
O E DTN 3 IEOANLETH B LR
%.

115 Gas-Liquid Chromatographic Determin-
ation of Thiourea in Citrus Peels
Masatake Tovopa, Shunjiro Ocawa, Yoshio
Iro and Masahiro Iwara: J. Assoc. Off. Anal.
Chem., 62, 1146 (1979)
mA%O%K¢O%*E$®ﬁm-Eﬁ&%N%L
RS ABL, =— T AR K EINTE
@ThUﬁAVﬂmé&a FHRBEEAGRS r Y Y
ALRERIMNGER=FA - T VBT @D
TCERT ., AGEY 7V I FHTATII VT v 7
L, BEHEAWERG Lk, BRE»rLFARHEY
P vy v BT chilT 5, F+RFOSV A
AFIHER T LIct, Y RA2e~ /57 4 TER
5. vevRErbol, 10, 100 ppm L ~<LTD
EhERRz T hFh 85.3, 93.1 KU 97.6% TH
w7z WIBIRFL 0.08 ppm,
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116  Studies on the Toxicity of Coal-Tar Dyes
II. Examination of the Biological Reac-
tion of Coal-Tar Dyes to Vital Body

Masahiro
Iwaipa, Masatomo Tati*1, Youki Ose*2, and
Takahiko Sato*2: J. Toxicol. Sci., 4, 211(1979)

Sy 7 v SR EERNE O L OMILEMZ X
iz ot L.

(D MOZBIEG Licr — XXV FALMSRD
LRMIREAIINT D & & &R, MOJEMR AL
Mfisic X 5 Lo EEET 5.

(@) v 7 vAHOEM 77 ¢ v EDREN
Ian—AXvinN, TaFrv, =) Arry, =t
vV, U7 =voRTid L. 2O Ty i
X B & & —B L.

(3) Bacillus subtilis % Fl\ 5% rec-assay RAERDHETE
b, 7eFrvie— XXyt DNA 253
DERFHEOH D L&D,

R
IR

Yasuhide Tonocar, Yoshio Iro,

117 Detection and Determination of Bergapten

in Bergamot Oil and in Cosmetics

Hideyo Suzuki, Keizo Nakamura and
Masahiro Iwama: J. Soc. Cosmet. Chem., 30,
393 (1979)

SN 77 v O - BILERSER LI, SaAs S
FURTAHNYVARTHES 7 P VERLSDIRLTKE
Yelinh, =— 7 A THORKEO T2 ERE LicE,
105 5Es ML LTHIBIL, THELI AT T vE s
raRrATIHET S, FOo—Eit% 7 Y « v AR
PigEE LTCH AL v= b 79 7IZ{EAT S (5% SE-30
#5 4. FID), 15~1500ng D~ 77 75 v ITCLAT
TR A e, 33.3ng ImiF DEWMINT4.6%
THhotz 100 pg/g v~ TORMEIRAIR 92.6%
Thote, HR~AF 2 FlZIEE 1000 pg/g O~
NHTF R L.

118 Detection and Determination of Sodium
Silicoaluminate in Commercial Coffee

Cream Powder

Shunjiro Ocawa, Yasuhide Townocal, Yoshio

Ito and Masahiro Iwama: J. Food Hyg. Soc.

Japan, 21, 148 (1979)

A IR (U BSET DM FE IR T H » T,

Na,0, Al,O; F1¥ 8i0; Hix#y1:1:13.2 TH%.
R EE RS ERE LT 'fﬂ EhTW3,
bAETIRmEN & L TOURIZED bR T
W W EET L D = MEETFROGIE TIREESME
h@f,ﬁb%(%*KOhTHV%XMﬁﬁ&ﬁa
B~ =2 )~ ADT A I =y AT
A”imw%L&H Lv_nathote. SHITHL
THEVWD L et T 7 § = 9 aG i it x
h LRI, GV LI 2 5oL, T
TAIVEEF P Y O L LEMLIcL D TH D T EXTE
»Hhhits.

119 =4 70BRENRALIEMASRCEDIFIRE
OREESOBERTZEICONT
BIMFER:, HERTR, BRIWETF*:
21, 150 (1980)

ATY0 » 5 BEHET I B AR thic~
4 7 e PInBEET (TMS = v %) R {EALTILA
E OB & WE Ll s oW CAEE (FEM
FATGAREE) LIEBCGRT L.

1. TMS 5= v X% =4 7 it —7 vk
M) & B D LIRS THF T, AARUEK
R4FLTIL 2~2.5 rolifticinsd o & &80, ik

FEtyy, = —e—FHRLEDT, mEmR%L 3
SMZey MBI LIZEDR. TOFET TR TMS
F =y ML 1 B OUEN NI 453 TH Y,
AL (480 ol/60ffiizh s,

2. [z o, Wik & 5250 0 RETE
2TV, Mm,mmﬁmﬁv%MFﬂwT&Tw%
Lz, 3R URSEE AL O 5L cia i gi i
0. 10 FTH»T, ﬁﬁ&kk«fﬁ&k(,ﬁbé
KBRS TIUTFTH D &0 5 Sl e B, B TLE
TAPRT 2 ~ b — FLPH G LR o RO N D7
DI T O AMLTIEHEE R e D 5B 5 45,
COFFNI AT IS VT LD bR, LX) H—k
{Hz oL T TMS 7 = v A OJ 2R LTS MR
TWb Z Eams i,

3. fJN4FhToWTIkS X ammmmeﬁa
st INT 0,980 TH T, WWIIMNOH D
ER i, &L,TMS%xywmmva#mv
T, TONUEMALTE LS Ul X Dkl
7otk HAT 5 LA TH .

4. DTEIPES OTHLE, EAOBERET X
DS SEER TR0, TMS # 2 v Tk
DX 5 el ine, )
5. AR TR iAaFAZ - EOPHINT L - TR

frimit,
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120 Imspektionssystem importierter Lebens-
mittel in Japan und das Problem der
Benzoesiiure im Kise
Masatake Tovopa, Yoshio Ito and Masahiro
Iwampa: Deut. Molkerei, Ztg., 13, 390 (1980)

bR TEEEEOAMHERR B, INABRTEE

L, MARROERECIRIEL T T, B

B ESL R RBRAT CfThh B, F—~ X0EEIL s

WTRABEBRIUIZ OHIARAVWS & LixdikshT

Wh., REBBOERTIIFAZ < b /57 4 =3

FAShs, LOEMRIFEREAMMT IV CIFLRE

DI X » THHRRSI I B, 197THENEF — Xehd

100 ppm ¥ TORRBEMIOAESLE LTEDORT

W5, hzm—F = XWX D BVREEEY ED

L LRMIETHH .

121 #EEORERS - YR=CBEZOHA

HEED, BEEFEE : BRI ELE,

14, 57 (1980)
MRTULBDOTISEY & Rl D (LR G A T
0T, AT EEE EERBEShS. ey x=v
BRI A AT 2 M E LTS OB
REORFZ LI - TED, P T2HL
WHESE S BRIER L LTomMb#Ex bhion,
BHECIRE D 7 7 ABMEICEH T 2 IO HH
LR, BEREARRUREERICRT BB EHRIE L
TORMGENER IS, KBTS E SR L
TRFFEOHFR T ORT T2 EMRNTES.
e~y 7 v e 7= YOFERMPHERIIERTHS
RS- BRI IR RBMRELTER SR
5 (RINEILSY 0.36%). AMAoWH - EREELT
133 < /75 Ehrlich B3R X 2 BEAMLRATW5
M, TRk r= b3 7 4 ~RUHFAZ R b
777 4~ XDHENHEBERTVS.

122 ABRICLZHEBELERELELECOERERT
fER & DBFRICONT
IEANE=8,  P9E 5L REETEGE,
(1979)

T R AT X B RMB A T ok &

Hxbhd AR IO DLW TRH T2 &

i, ver iz X S HRET2AARERYITE

75, 527

T 7e A BAGER S B I DT X TV, Tk
i, DU FICNTERLITHET S L8t -
THRERSEDIIEE S R . DRGH Y I
(0.01 pg/body) KREEPICIEST2 £ F LW RER
T HPRERBDEOEIBIXED bR ol 3)
WF#F 2 AHEPI(0.01 pg/body) & 7ciXiIRPI (0. 5p/
body) ICEHEH L TRz p R LCrerryy (1
mg/kg) \3FE LRI RA R L. COEAIRIET
T IHRI VR TH -1 Hrerrev(l
mg/kg) TiE Lic ¥ AR (0.5 pg/kg) X ik
FELCEXIIARERIED R o725, Pbn
RS OEERRRBI E ARECD bR
fo. BEOfER»D, RERC L3I EL LTH
HROBEEOEATH Y, NENISEMDEITEE
this b 2t DT o & OESR» 51,

123 Studies on the Relationship between Py-
rogen and Febrile Reaction on Fetal Deve-
lopment. I. Effect of LPS on Pregnant Ra-
bbit
Seizaburo Kanon, Akira Nisuro: Jap. J. Phar-
macol., 29, Suppl., 63p (1979)

REROSIERERAD 5 b, TR HT5
MEMEHARAGR TS, BREHEBRIMZ X500
ERTOWONTGERIT LD L6 ERTX D,
ERE T A REROME MG s h, EER
BT 2> a7 Ay < vioHNEREETHS &
HEShTEL, LaL, WHRZLIZRANEDX
SITAFRECHET B MIFFMC LR O 5 5 M
THDH. WAL, EERELAC, FBIHREDH
R EL TRBE AL, FIRCBRORESR
HELTRAILBEEERFRTLBIEL L TR
F U7, AEERITKIGE X hot-phenol iz X b i
HWLlicborfv, FREOHEIZER IR0 B
ELic. B Cio U ToRSy k.

1) 10pg/kg o LPS %L T (s¢) Licé
= OFEHENY 2° Tt T, 0.1pg/kg © LPS %kff
PIEES Lic & & LIiSRBEC 5 & iR,

2) (EIROBMBEEE 4THC b, HINEG, 5 6
B), SIREC1L, 12, 13B), HFMIEQ9, 20, 218)
ROHIIVEE(25, 26, 27A) £ LT, LPS % 10 pg/kg,
sc BB\ LPS % 0.1pg/kg, ic # FAxDRIZ3
ARG Lz, WO\ CRHERIIRD L
2, KMOZEZERTIHPTHE LT, £,
COERY o HEFTEIRBLRL.

3). FAMATFoEER LPS AFEEcizvwIhix
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b _Thied, 2 ic 5 TRERTFIS
JeL, FECMRFUE R BUE oBEfnAbRI. i
bb, ic X - THFHESFHELLHELS Bl b h

Fe
I

4) LPS % sc MELAZL L bz X b 13724
WG LPS RISk x it Lt o b, Aol
FOFBEIHRI DF LIRS &% T » 7225,
LPS % ic ML Tl F o2 Al e o
g2 o Y NN

DL EDNERIZA A, ST LPS #Fififs
UTRME 5y, BIFORTT 2 LicbT&
4z, Ififfo LPS ~oFREkz L IET
CENLMET o

124  Studies on the Relationship between Fetal
Toxicity and Maternal Functions. (1) Fetal
Toxicity of Aspirin.

Seizaburo Takafumi IraMr and
Makoto Ema: Teratology, 20, 172 (1979)

N B\ CFEH BT aspirin(ASA) % | B 5L
FeRFAENRZ v M A THEITOWTHE L, TafFi
VR ZEDIREE & 5 2 REEMADAME R 4L, FoAlREAN
D ATP VA DPEPRRDOND 2 ERUILATL
7o, SENMERO AT ASA 50 Xt 250 mg/
kg % 3[Ef: & U, Fafrasdofedl & BEF-Taa-Ia
FRIZET HAFENE Y REL, Wik & oHEpE
PUILTLE 5 L%, BT omixii.

(Hik) v a4 A2=F7 v bl e, ASAI20.5%
TAXVEY - M\ By, WAy L.
ASA 1% 50 X% 250 mg/kg/day LB (5, 6, 7
1), =] (8, 9, 10H) Lo\ iz M (16, 17, 18
B) OIERT » Mofed Ul IRF~DEERL, IR
20 BRI L, 97 T fE v, SRV R I 2R,
Dawson [GiEiz X b rfaSeiiifizsLie. ATP ROV
alkaline phosphatase (ALP) Gt JlEix, +hfh
B. L. Strehler J20¢ Bessey-Lowry yziE Ufe.

GERY DEMEEIEInOIH, WBFGHE O £ TF
ASA 250 mg/kg  DITROINROFIRERETHLL,
FHTRIBERDETLED bz, 2) ASA 250
mg/kg DRI CILAMN, FRUER, BB R
U RIEH E DRGS0 DERcRDbhtk.
3) Lo eI a I (R, AMHEGTHEY 20 BF,
Hethritie £ 23 b %< (78%), K\ T ASA 250
mg/kg PINLLGTE (28%) Th7c. 9ASA % 3H
ME-Licti 2o ATP v AL BHARF, TR
TIMET Lre 2 T e B kit e o fe, 5

Kanon,

2 ALP IS TROA & & Lioiiind 525, ASA
Fhi X pFT S, ER20B B CickFH L
WMPAERBLRT. 6) =D ALP [E#:0 Sephadex G-
200 T A COERIIFHIIE LT ED LR,
ORI LRSS h 57z,

e x b, IifFilth LIF ATP v RO
fit ALP iGf: & o fIDIEAST S te s, S8, Fi
T 2T TH D,

125 Studies on the Relationship between Fetal
Toxicity and Maternal Functions (2) Effect
of P-450.
Seizaburo Kanon, Makoto EmMa and Takafumi
Tramt: Teratology, 20, 172 (1979) '
TR R OEAICIEE e hvb b 25§D,
R OFA (B R R 2 o LR HAE
%, MfFiEr s s ECisEelETtHh 5. kA
o ofpicifliizies, ERRAIEIEFEE A E LT
phenobazbi‘al (PB) T TR % To1. 7
v F OIERESI(7, 8, 9A)iz PB(50 mg/kg, ip) * %
S 1 B BizAiBk Y v#] phosvel(PV: 50mg/kg, po)
Ui & X B ORI AT DA, PB #1544
AUBOLS TR OZ 1Bk fa i o 7. FEYRERIH
(15, 16, 17R) @ PB HHi2 X » TLRAED $5HC
Hote. IEREINE PB & PV L0 EIECORGF
HMOET 2 iBwi. i PBEE7 » + OFEFR
TR [UFTH -7z, BHEIF, A mr g
IR B g UciS L, TP T 7e BB baildish o e
2%, Ay v RE LR OIGEnT e b OHIEETHER
DEFERARGEE s, EREMOLSTho W TE
HIfFrRbizZ L X b, IEREINCBERS AT
ol EE DAY vloR 0 bR THTEI S 2T
BOMT, THEFD P-450 v~ % Jixfi-E 25,
I O FHATF D P450 <2k PB iz X 5350 .
KRBl ote, Wb O} EFOT 2/
) V-N-Jii A FAFEHIEERT 7 = Y v KB LRESR
ST Lics i, PB 825012 X » TEIR 18,
208 & LSRG Bt b il PB #5iT
IOy vRlo HEAEMLE S L XD, 20
target enzyme ‘Ch b 2 Y = A5 v —A(ChE) i
MED X D BTk 5hv% ChE MIHFIE LT
H i3 DFP(diisopropylfiuvorophosphate) % 0.5
mg/kg, po #rh5 L -CiHtE& I Licisat, PBHTAE
X BEEOFLWED R Rdiahotc. HEXD,
PB jiaEiz X b ik v HOTHEDERN DL,
Zhud PBIC X B AT OR RIS EXA S —RTH D
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LAV A 4%, TR AD, TRFIHEC
B AR OT SV TR L TT

o EE LD,

126 RBNA
DSINS =00 - SRAEIR, 29, 453 (1980)

RN b RRYITBIT 28 T
DFELHOPREC ST 2EL L& LTI O
e Ticbhh, REWEOINS LGz owT
AR IMDTT (LPS) oRIKEOHTFL H26
HTw % Lipid ADFHEITICoWCitai L, BB
X HIINEIRC L T, BIEE TRAMEE LT
R Eh v AMERES AT ES, A7 2 —n
7 3 v, LPS oBEEFEMA#, 14 v, PGE ik
BEfoty PRAV PR ETOWTRI L. B
2, JEIAMBITC X 2 RERIG OB RET oW Tz,
R IR D 22T 5 LB L Tt
2nh Tdhbh, MR Myelin FEOERF TH 5
Proteolipid & LPS * OHIEfEMIZo\WT, w44,
Ty PR =7 Y RAWT o FHEL ORI S
V', Proteolipid AIF4FRMC T AT M 2 E5 &
HZ DR BB OWTHICTHL, TeaFr
N TOPFROLTHEE BT,

127 BRBEHRROWMBMETLAYV 72X 77 5—E
TRILATT*,  IUAANT=008 « ERIRIb2E, 8, 257
(1979)

TAAVET + A7 » 2~ (ALP) Il R
IEATL, &RFOWEIZE . LrL, BIEEXT
ke hieh, ERHEROPMITE E o b Ol
FEAETR .

v Mk ALP I3RS ER Tl — BN
7c ALP OTIEHC A S 4 DD, 56° 30 FDinEiz 3, 4
Flicwh W Mmoo e L, EIROMETE
LA fre i L2 o ftEs 5. Lo,
i olbizilisEo ALP oLz i METiEth
Y, IERD DRSO DT L0135,

ARTik, ALP oIEFUERE, @ pH, BHEH
RO D7 4 V44 2oL, Baizd
Feo ALP 20T, +offElE, 73 /7BAKR, 7
I/BIZ X AIMED DILEEA 4+ Vic X AIEEIEOH
WRO T A V4 ADHFPREC OV TR L.
Tz, MtrlEisiete E L<hd ALP JER R L,
THEIEIREHIE T HEHS OFEC OWTHR-, K
2 ORI W TIlTI L.

* SRR
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Titles of Speeches

1. AT, M@ E - Pyridylmethylnitroso-
urea $g(CE (T2 = AV EDEERBICONT
AAZE L0992 (1979. 8. 29)

5]

FHFHESE, MeUSE 2T/ YTV 2 04
FRALICTOWT
ORI 207991 2 (1979, 8. 29)

3. HEE Gk, MR : 1,3-Diarylnitrosourca 3
ORE(1) R ROBBERBICOWT
DA 2 00991E 2> (1979. 8. 30)

4 REIER, fHUGTF  RET SAE N-=tn
VIEAMDORIEEDWNT
H SR 55 57991E 4 (1979. 8. 30)

S hEEIERL, MENET, HNEE, e, Bl
3L : Phenylhydroxylamine 38D TR BT PN T
AR 2 538 25 (1979.9.27)

6. EIIHNT, MEHELS, TIRE, MR
2-7ARTFL=MAYILA RTLFLERY A
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