ISSN 0077-4715
CODEN : ESKHA 5

£ SRR

£ 111 & R 5

BULLETIN
OF

NATIONAL [INSTITUTE OF

HEALTH SCIENCES

No.111 1993

B o @& £ B & A

wm & R oW

Eisei Shikenjo Hokoku




w4 ROBR T W

# 111 5 ok 5

BULLETIN
OF

NATIONAL INSTITUTE OF

HEALTH SCIENCES

No.111 1993

Published by
National Institute of Health Sciences
Tokyo, Japan

EH oL & £ & B Ar



8 R

.3 1)

FIBREES: - T D—RMEIR & AR RLEME I BUT B 43AT creeerreerreenneennennes ZHBR - BREST
#H X

EHEEFEIC & 5 2'-deoxyguanosine 5 @) 8-hydroxydeoxyguanosine DA & 57#%

teee et bbbt e e et b e e R r e e e e te s e e aaeare et e s araaanans Ver RAZET, AW, ANMBEEHE.--

B4 im T %] Hexabromocyclododecane IV E - iz BT 2 B G —Rkulgetk, MEReEE, bEl
B & USRS

e MEBMT, BEEE WOKE, KBET, UG W, SEHAE PHLE B

TYa—FSPGBLUEA/—LDTy Mok b 28 HRREROKREZHEAR

et senaaa ok, ANINEEH, EEEE, NHEES, SE O£ TR SN

WBN/Kob 7 v  D¥EEMBES & UIRREIZHT 5 cyclophosphamide 7222

e VemETes, WK, EINRkE, SREE, HHEZ, SART +H & SEEA--

T R T4 iz & 2R ERDE RN Z REE SR

reesereesasssrrranesscnassnas wH o, BEfEL, FEEfE, FEIE, sk, NIE #H SEEA

/=t
FAX—FT Vv ARMIC & BELARORIECET 27 (F—H)
ICOS 2FH L 72> V¥ T REaEHZE ) HPLC-DAD ic & 2 —F 4T & FE2

g S U s BREYE MR, hEgE---
77N UVA RIS & 25 BERMER D TE ML - enenveenemenenee e ARAETF, AR, /NEpEHE..--

BRBANLT P2 I22D74 P4 A—FTVARBBMHEEERIK 7 vt 7774 —¢
AR r7a=wt 777 - GEMEHC & 2R EORE

.................................... AN, BA)EE B0 T, SHBIL FAE—E,
BHEEMF, PRI, WAEE, MEES, HREEE--

WECHAT 38

s RIEICET 2R (EoH)

ik #3% N-Ethyl methylenedioxyamphetamine, N-Hydroxy methylenedioxyamphetamine,
Mecloqualone, 4-Methylaminorex, Phendimetraine 3 X (¥ Phenmetrazine M3Z ¥ 5 85E &

%ﬁﬁﬁ—f’_y ..................................................................... %%t_:g%, %ﬁ_ﬁ’ [*;]}Em:

BEREHORBICBET AR (58 12 )R ) VF— o8 —

RN BHRBIT, KHEETF, 84 R, BNmE--

RPN E SN HERE L 4-0-AF LTI FEX Y BB X N F0ORS T 25 ko LB ER

e st s s e s e e Kb e, EEEESk, N %S, SHE—, FNE OE, bHREe
55 v 7 AMT AT L WIHT 2 BEEDHAER wrrvorsssorsesesens Rl R, EHEEK RHBE

MASBY I ABERPLNBE Y F I 7 20ENR
.......................................... %H]E ﬁ’ ﬁ}ﬁg%, &‘{_#%Zy %m%g’ {I%ﬁé‘,

EREM, KEWE, a% B pEcs:TF E Eee

YI7aAR) Y ARE Ty P EAWAREERBEORE | ARSI ERERT 7S 1
g iUy S S Hawtk, WEERE, HE Wb KEET, HEEE, BER S

BN, MAWEE, W, WHRVT, FERT, LR i, mHE0m, REd—-

4 XEEMEHR 7 ) —=> 7R V. 1991 FERE

------------------ MK - FPOAS - RILRET - RERT - BER— - lb6H - REAK - BRE
FI e MAHET - FESEHE - NEHEES - KR - BTEAT - AR - SR
FRAR - BT - AT - NERIE - 86 15 - BIRATE - KHZAE - AFHES

«01



II

KEERE - =K - fic-& - FBFET - 29 R F2BC - PERET

ERED - SHBH - R EEE - BAISZ R - (LB crreereerreeeerenanees 100
IPCSEERBEZ A TIVTOFT 7 a2 MEREICOWT (1992 )

................................................................................................... KA FATF, BIR feli----103
BEEAK e 774 it 5 AEMPO=aF VBRBI = aF VBT I FORBEBED

FRABLLEDREET weevenereeeeees T &F BEo ¥, KEENTF, BHEETF, BH OE, FEEER- 107

P4 EEICBT 2RI NVEERESREL VERLEER

...................................................... s$SHOIE, RS, MARE T BF, FEEES.---112
FELICET IRH
B A BT RERRAR #E & (Control 921)

...................................................... B X, HHAE, AMAHBE, Bk #, BHE gshee-116
B4 REREER 2 5V iE#S (Control 921)

....................................... BOEL B X SO, AR, BN & FE  #skee-120
E SR ARBRAT ) K7 Z € EZ#&S (Control 921)

....................................... BOEL LB X EHAE, AVAHBE, B O BHE &Ee123
EN#ERBR LT H NS 7 2 a— L iE#5 (Control 921)

....................................... BB, LB 3 HHAE, VAW, B & WBE  Eshe-127
EEERBFaL ANY 7 2 o— L EE#E (Control 921)

....................................... BB, BB St EHAE, MR, BY & WmE  gshe--130
Eyat RBRAES TR v %+ —viEES (Control 901)

................................................... ﬁEj B}ﬁﬁ, jJ‘E:FE%’ N#E%, ,’e‘,,qg ﬁﬂu, *ﬁ&;&ls;}
EEERBRIERES (BREER) V> 2y P 2u—FCFERERICONT

...................................................... AFrgEnn, A ets, i BT, RH I, FEEER----137
AF—=bFAC}
L¥aS )~ AHRE
1 IR0y 28 N Rl o (i A A o QL P R PP TRTIY Wiy ¥E------139
VX 2T M) =L o AR EDIF R L HEE oo Wiy FE------ 140
DERBREICBIT 20WE N T =32 3 Y DFFA weeeeeeeenreenees BEEZVIF, BB 2T, AiGEkE.---141
FRIBBICHIERZOL MoAT 22PN IBBTEI -oveeeeerrrrreeeeessssnieinecnnineennnens P g 143
BEFMB D BEARIEREEA A B 5 A 2 D3 Ff wrreerererreeesersserasnasresiissesssesenns FIEMT, HATRmE- 144
ACEAK T H ML T DARHL Y 7 o 72 B PETHIILE «ovveeeneereeeresssnsinnnmsnsenenneasanins Ef)fE—, SHEELL-----146
BN 2 F R I AN AP R A EREGREOREHRI— YR RIES % thafic cooneee - 148
B3 S NS A B B DEREUERERDTEIE oreverreeroreerreresmieniennnnnesnesieneens MR B --140
LHEASPY =P T AEGESERIBL et e 151
BEIEERE e e rreeeereentee e e a b e e n e e s e e e e e s e r et s s e bt e e s neessesRrease s sraaees 161
%_t%ﬁ ................................................................................................................................. 209
¥ﬁ$ .................................................................................................................................... 263
15" -0 R 266
BEGEEEEE oottt e e eee sttt e e e e e e e b e s e s i e e e e e e e s b s e et e e e e e e e e e e E e e e s e e esane s s s b e e e e e anan 272
PIERIIIY c+verereeerreriersiraessintire it ee e e re e s hae st be et st e et e e b e st b s e s e e R e b b s e b s e e s et e e nn e e seb e e b et e senaesns 294
PR AR T o o R EFTRERIE coovereeeerr ettt et era b aa e bt be e raans 298
EFREEES L UREZDIMIBIRT oorverrererremrrirneransieirnsiesiannns reretaeerrreestaeretarararereartneeratrnaserennns 305
1%*35&%%&&! ............................................................................................................... 310

WEREEFTBEE 111 B — 17— FEER| -rrrerrrrrrrrrernirerissieiniiisenteesinseesiesesissesasssssssesssnesnssesnns 319



I

CONTENTS

Review .
Katsutoshi Mise and Michiko Miyahara: Restriction Endonucleases: Their Characteristics

and Distribution in Pathogenic Bacteria -+ s« sssssessermermstistieetinniintiiennestssnessostessssusnessiness 1
Originals
Kumiko Sasaki, Keiji Kijima and Shigeo Kojima: Formation of 8-hydroxydeoxyguanosine from
2’-deoxyguanosine and its decomposition by active OXygen =++-+«sssesssssrsessesseriesumsimsinsisiesnsiens 13

Junko Momma, Masa-aki Kaniwa, Hiromi Sekiguchi, Keiko Ohno, Yasushi Kawasaki,

Mitsuhiro Tsuda, Akitada Nakamura and Yuji Kurokawa: Dermatological Evaluation of

a Flame Retardant, Hexabromocyclododecance (HBCD) on Guinea Pig by Using

the Primary Irritation, Sensitization, Phototoxicity and Photosensitization of Skin «t--ssseseereecseees 18
Sachiko Suzuki, Yukio Ogawa, Akihiko Hirose, Osayuki Uchida, Minoru Saito, -

Toyozo Kaneko and Yuji Kurokawa: Twenty-eight-day repeated dose toxicity test of

AjicoatSPG and Bionole in Wistar Rat ................................................................................. 25
Motonobu Sato, Fumio Furukawa, Akiyoshi Nishikawa, Takayoshi Imazawa, Hiroyuki Yoshimura,

Junko Suzuki, Kei Nakamura and Michihito Takahashi: Effects of cyclophosphamide on

spontaneous testicular and pancreatic lesions in WBN/KoOD rats «ecesssoreeesereeanissiiinniiinna.. 34
Hajime Matsui, Kazuhiro Toyoda, Kazutoshi Shinoda, Hideaki Okamiya, Fumio Furukawa

Toru Kawanishi and Michihito Takahashi: Quantitative histopathological study on the

-adriamycin testicular toxicity ITL TALS ~teeeemmmeesrecntontiiiiiiietiauietienionrecetcececornosnunsstosssssssssassocrsnes 39
Notes ‘
Mochihiko Shimamine, Tetsuya Masunari and Yuji Nakahara: Studies on Identification

of Drugs of Abuse by Diode Array Detection. I. Screeningtest and Identification of

Benzodiazepines by HPLC—DAD With ICOS Software System ........ eerecesuraesacsassararannasasnnabrresebents 47
Kumiko Sasaki, Keiji Kijima and Sigeo Kojima: Hemolysis of Isolated Erythrocytes
by UV A-sensitization of FIQving «--+-sesseeeeesssesssestertinininniiiiiiiiitiiteis s ecensstensssesssneanes 57

Kazumasa Kamakura, Masumi Hasegawa, Satoshi Koiguchi, Masahiro Miyata, Koichiro Okamoto,
Mikako Narita, Yoshichika Hirahara, Takayoshi Yamana, Yasuhide Tonogai and Yoshio Ito:
Studies on the Identification of Sulfadimidine in Pork by High Performance Liquid
Chromatography with Photodiode Array Detector and Gas chromatograph-mass spectrometry +--61

Technical Data

Mochihiko Shimamine, Kazunori Takahashi and Yuji Nakahara: Studies on the Identification :
of Psychotropic Substances. IX. Preparation and Various Analytical Data of Reference
Standard of New Psychotropic Substances, N-Ethyl methylenedioxyamphetamine,

N-Hydroxy methylenedioxyamphetamine, Mecloqualone, 4-Methylaminorex,

Phendimetrazine and Phenmetrazine :res+e-eeseeeseseersrserurseerermmmmmmiseriersriesstssemessasssssrsssossrssssasens 66
Isue Yokota, Miyako Ohta, Tsuyoshi Tanimoto and Takao Hayakawa: Studies on the Quality
of Enzyme Preparations (XII) —LyS0zyme preparations— «««+-+ssssesisississsesssansininussnivtonenenanes 75

Takeshi Yagami, Michio Sato, Yasushi Kawasaki, Kouichi Takada, Minoru Saito and
Akitada Nakamura: Estimated Structure of the Polysaccharide Related Eye Lesions, and

Biological Actions of 4-0-Methylaldobiouronic Acid and it’ Partially Acetylated Derivative -+---- 78
Takeshi Yagami, Michio Sato and Akitada Nakamura: Colorimetric Determination of
the Total Protein Eluted from Latex Gloves -ttseesssetassertcessttrarersttriomiinstenrrrrsseesessnnssenranassssses 84

Takeshi Hosogai, Sumio Ito, Hiroyuki Sakurai, Yoshihiko Tada, Youichi Satou,



v

Yukihiro Shiomi, Mitsuharu Takeda, Hajimu Ishiwata, Takiko Sugita and Takashi Yamada:

Elution of Lead and Cadmium from Imported Gold-Decorated Glassware «:=--sssesessesresseccssaccencne 88
Toshiaki Ochiai, Katsushi Naito, Osamu Murakami, Keiko Ohno, Kiyoshi Sekita,

Tsuyoshi Furuya, Yuji Kurckawa, Kiyoshi Matsumoto, Yoshiro Saito, Akiko Hachisuka,

Reiko Teshima, Takeshi Yamazaki, Hideharu Ikebuchi and Jun-ichi Sawada: Evaluation of

Immunotoxicity Tests Using Cyclosporin A-Treated Rats: The International Collaborative

Immunotoxicity Study II (CycloSporin A) s-sresseressesrirssssisteiiitenitrmsiisniientiessiniesatienieteisanene 91
Nobuyoshi Kobayashi, Yuzo Noguchi, Masako Matsuyama, Kyoko Akiyoshi, Shinichi Noro,

Nanao Sato, Norio Sakurada, Nobuya Fujita, Tohru Ishizaki, Noriko Kamimura,

Yukio Yoshida, Tetsuro Ono, Nobuya Ohtomo, Takayuki Morishita, Shinichi Kobayashi,

Takashi Miyake, Yuichi Ishiwara, Shin Isomura, Takayuki Saito, Kazumasa Oda,

Minoru Matsuzaki, Hiromasa Sekine, Nahomi Ohnuki, Kenji Sadamasu, Kenji Ohta,

Takashi Miki, Tohru Ohtake, Haruyo Mori, Motoko Morimoto, Noboru Ueba,

Katsumi Chijiwa, Mamiko Kai, Katsumi Takahashi, Katsutoshi Mise, Hiroshi Ushijima,

Hiroyuki Shimizu, Takao Kunisada and Shudo Yamazaki: Preliminary Screening for

Antiviral AIDS Drugs. IV. Report on fiscal year 1991 =seeesreererssrasersseisnnitinisisinininesoiesnnionsienne 100
Chiyoko Ohtake and Jun Sekizawa: First drafts of Environmental Health Criteria (EHC)
circulated for comments by IPCS in 1992~1093 «+++ssrreresrasarsrrorttreriernnntinrintrnetainssetissaseasenees 103

Sumiko Tsuji, Satoshi Koiguchi, Mikako Narita, Yukako Sarashi, Tadashi Shibata

and Yoshio Ito: Studies on the Preparation of Sample Solution for Determination of

Nicotinic acid and Nicotinamide in Foods by High Performance Liquid Chromatography ----+-- 107
Tadashi Shibata, Mika Kimura, Mika Umemoto, Sumiko Tsuji and Yoshio Ito:

Estimated production by the Official Inspection of Coal-Tar Dyes

(including Dye Aluminum Lakes) in 1992 ........................................................................... 112
Reference Standard Data
Aya Kitajima, Kimihiko Yoshii, Hiroaki Komatsu, Susumu Ishimitsu and Satoshi Okada:

Folic Acid Reference Standard (Control 921) of National Institute of Health Sciences «+«s«-+++++: 116
Wakae Izumi, Aya Kitajima, Kimihiko Yoshii, Hiroaki Komatsu, Susumu Ishimitu and

Satoshi Okada: Cortisone Acetate Reference Standard (Control 921) of National

InStitute Of Health SCienCES ................................................................................................ 120
Wakae Izumi, Aya Kitajima, Kimihiko Yoshii, Hiroaki Komatsu, Susumu Ishimitu and

Satoshi Okada: Riboflavin Reference Standard (Control 921) of National Institute

Of Health SCienceS ............................................................................................................ 123
Wakae Izumi, Aya Kitajima, Kimihiko Yoshii, Hiroaki Komatsu, Susumu Ishimitu and

Satoshi Okada: Ergocalciferol Reference Standard (Control 921) of National Institute

Of Health SCienceS ............................................................................................................ 127
Wakae Izumi, Aya Kitajima, Kimihiko Yoshii, Hiroaki Komatsu, Susumu Ishimitu and

Satoshi Okada: Cholecalciferol Reference Standard (Control 921) of National Institute

Of Health SCienCCS ............................................................................................................ 130
Satoshi Okada, Chikako Yomota, Mami Murai, Tsuyoshi Tanimoto and Toshio Kimura:

High Molecular Weight Urokinase, Reference Standard (Control 901) of National

Institute Of Health Scences ................................................................................................ 133
Mika Kiura, Mika Umemoto, Sumiko Tsuji, Tadashi Shibata and Yoshio Ito: Studies

on “Sunset Yellow FCF Standard” for the Dye Standard of the National Institute

Of Health SCiCnCCS ............................................................................................................ 137



Statements
Regulatory Science Forum
Mitsuru Uchiyama: Regulatory Sciences««+=s+sssessesressrieniansseniiisinnsisnnieienninnssenenans ereserrerasanieasiies 139
Mitsuru Uchiyama: Regulatory Science Forum——Its Background and Goal «-ssssessereencscarsrsiessccranee 140
Nahoko Kaniwa, Rieko Matsuda and Mumio Ishibashi: Analytical Validation in

Compendial Methods s-eee-eseessesssresreseretsotimntiiniertciatisetestnitttist sttt et s saseseounssntsassssass 141
Yuzo Hayashi: General Principles for Safety Evaluation of Pharmaceuticals in Man

Based on Integration of Data from Various Sources:-ss-sssssssssssesesesssssressrsssess Ceeesecasseniessreesaesies 143
Junko Monma and Akitada Nakamura: A Proposal for Test Guidelines to Identify

Contact Allrgens in Medical Materials and Devices «++-++s+ssssssssesesserenarescsseciotinneesiesieiisines 144
Ryuichi Hasegawa and Masanori Ando: Methodology of toxicity evaluation to

establish the drinking water quality standards ««+--sssseresesssnrenniintinineae e 146

Kunitoshi Mitsumori: Scientific basis in the setting of residue limits for
veterinary drugs in food of animal origin taking into account the presence of their
metabolites-----------'-----'----"-------'"-"---"---"-----------f ............................................................. 148
Toshio Sofuni: Significance of mutagenicity tests on safety evaluation of

MEICINAL ArUgg=+r+-+++ssererersrresrserarttoneerntt ittt teaittes e as bt it ts e s aa e et et s ta et s s n et st s sneesunns 149
Meeting Reports Related to Regulatory SCience: - -t s ssessssererssststsisnisaisnssnististsniessssssesesenes 151
Annual Reports of DIVISIONS «+reerressreesseaeroetmmitin ittt ettt bttt et 161
Summaries of Papers Published in Other JOUIRalg «-etssssteseresintisinieniininisintiictisiisessnssasnes 209
Title of Scientific BOOKS «ccretccsteererrrtmmiiiiitiiiiiersssiientsteesasissesasssessanens 263
Scientific Reports to Governmental Aencies «--sstesesseseestsmissteieisasisietaieet ettt 266
Titles of Speeches at Scientific Meetings ete. «--+-serererrsrrssereresteisiiatinisiitsse ettt s 272
NIHS SEIUINATS  ceecceerreereetrrsttocritmitenttmitietiettiiititnerrnttottaottietetaieaietestioritotsesiortacsaneosnssssssosssses 294
Main Research Projects Carried Out in Fiscal Year 1992:«--+-seresserersessserinarasarnns tersesnasiiaianes 208
Survey of the Results of National Tests - ------stsrerserssrsserssesssiaisaiststessistsetsnetis e 305
Reference Standards Prepared by National Institute of Health Sciences +--cvcreeeerensassncenes sessrerees 310

SUDJECE TRAEX  ++vrenrsresrrersanernrrsrstnstettst ettt ettt ettt st s st s sttt st 319



1

Review

HIREESE | £ —itEiR & AREEREMEYIC BT 294
=W - EREAT

Restriction Endonucleases: Their Characteristics and
Distribution in Pathogenic Bacteria

Katsutoshi Mise and Michiko Miyahara

Restriction endonucleases have been widely employed in almost all fields of genetic engineering
including DNA mapping, cloning, sequencing, hybridization, amplification and diagnosis. The
general characteristics of restriction endonucleases and their reactions are reviewed in this paper,
together with their distribution in pathogenic bacteria. Many restriction endonucleases with novel
specificity have been found in these bacteria in our laboratory. Some of them are commercially
available and have been employed for the molecular biologist. Rapid method for detection of
restriction endonucleases in pathogenic bacteria is also described.

Keywords : restriction endonucleases, food poisoning bacteria, restriction cleavage analysis, host-
controlled variation, modification methylases

(Received May 31, 1993)
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Protein structure

Separate methylase endonu-

1 multifunctional enzyme

Endonuclease and methy-

1 multifunctional enzyme

clease enzymes

lase activities perfor-

med by

Mg*+ ATP, Mgtt Mg*+, SAM

ATP, SAM, Mg*+

Cofactor requirements
for endonuclease

ATP

SAM

(not required) for

Stimulatory cofactors
endonuclease

from recognition

&oth sites)
Begl: CGAN,TGC

10-12 b
site

site

24-26 bp from recognition
Mostly at sites with dyad sym- EcoP1: AGACC

At or near recognition site

Random, from 1,000 bp
from recognition site

Cleavage sites

Hinflll: CGAAT

, GAATTC)

EcoK: AACNGTGC
EcoB: TGAN;TGCT metry (EcoRI

Recognition sequence
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Mg+t & ATP 2R T 2 BEHRTH 5. SAMD
FERBETR 2V, RSREES N5, Bk
Re2TH4TE0%, YIMIZEABET LD 24~
TIEREEN BT TR 5, YNGR SNTH S
e, BIEFRECAHAINGZLEHTH S,

#%3 New England Biolabs ##f%fr ¢, L1
~MBHwF iz b ES T il REEFE Begl »¢
Bacillus coagulans & ) R\vI23 iz, ZoBEKIR
SAM &t Mgt 2 9IMTic KT 5 %%, ATP i3 M4A
T v, REEREEY LUK (v, A) IF
RBnLIThHas,

¥V Nyio—CGA—N;—TGC—N,,V

A Ni;—GCT—Ng—ACG—N;,A
Tiebb, YN EBEERTIOMMINELEZ
FETCH B, YIRS TH DY, KELERT
b, KEEELTEREL L) T, BETHIN T
5, B oOBEMLC b H Y E S TH D, HEFFED
B8 H b 726, BeglicBAT 3@mXi3, BEN
LIARERINTWI W,

RMEREYInEIC L 2483, iRz DNAH
WicERI N D RHREEEPLCTENTW
5, BIEE TH 200 R 3 B RS 2R
REZOFELENHE S N Tv %, Roberts!” &
Kesseler D 7 —7"" 2 & » T, BFEBRFOHIR
BRO—BEEIFASENNERL L EIRRBRENT
W3, BeOBEEH» L3, 6IBIENZBIBREEE Y,
BRAHERRE 7)) Fitodiic, —FRRICHFE
LTwaiiicBbis, $72, 4-510EN%E
T230b2% Y55, BETREGRTFRIERNST
EYp PR 057 Eucaryote (BB i1
BPoTWBZrbsHY, EXDNAKIN2ES1-8
RN AREER I HE L > T 3,

I RBIRRRETE 0 B2 ERIE H BT & WIT LB &
Table 2i2iR¥. 2% 1) %< DHREERE S 2 EBEER
MEROEEERT BEIHE %> T 5 ZAYH
DNA D& &% 5—3 HEicHilr L, WhHDEH
OWREFISEIL &2 3) 2RHET S, Lrl, =
DER OB EC, UISERICET 5 Fokl %
VpaK321 (3 2 B EEN RO EET 2 ZEL T
Zeva, BIC Sinl R Hindll o L iz, 2 BRIENHR
HEAEN B AIZIBEREF 2 BHBT 00D 5,
SAl k5 iz, BREEEFONBICFHREN L
WENIIIV2H DL H 5 (Table 2), LIKIRALIZEE
MIEERYIhICH D Z L H B, ISHEHEIIED
Pt e, B rREOHEL LBLNIFE—IE

BN Z BRI LHBEHLL T AL V2V =—(iso-
schizomer) r#f3:, ZNLTAV Y >—D5 5

T, Table 2 Kpnl & Sthln k 5 iz, YIMERAL
PRLBHN%E, IV — (neoschizomer)!?
EMRS:, HIETIC LD, —FHoREBLEET S

D (Sau3Al %c &) &, BHEEEFINF AP TY
Kidh, —AHOREBLZEL TV 0 (Hindll,
Table 2) @, —2oDZ A 7#H 5, FiHIFEILS
KBOREHLEETILNL I RKENETNZE
T2 L0 HENS, 5 DDENL % protrud-
ing end, 3' ®FN # recessive end, —4EHNZE X

ML DZevaKiE#% blunt end &0R2:, HIEfIC LY R

Z2VvAF FEBRT IBREL SRENFICEIN
5.

I BGRBER DB T, &) bITRKRBVOR, £
FNALE N7 DNA 22T 2 YIMi§ % Dpnl 2% B
(Table 2). Dpnl D34, 5-GATC-3 & v 53
EBRF DD 2 RGN NO—F5TL Ad 4 F
MEINTwirwe, YR kv, ZOBER
ZoWnTRERTIZELH A,

4. HIRBROYIBIRMG

Boriy, HiR3 Ty 3 5IREERICIE, Z0EEER
EHOUM Ny 77— % FEECOIFTHELNTL 5,
BEBEEBERERE > TWB0T, HERICEE
WADKSEZMA T1EL T 5, HIREERICE - T,
HEBRES pH 2 DEERFL(HEL2E5220T,
A=A —HHERL T a4y 77 —2RANE L
THERAT 3. KIS 3TCTLHENDE LD S,
ERHEHRRD Tagl Dk H iz, 65CRETRED
EREERTLOLH S, RICHMIZ1I~3RECL
WA ST, —~HRIBS L, BELBAE
BwT, Y RVWHEERBZ W,

HIREEE DR T 2 EFIc BT 2 VMBS & 11,
RETH S, FBHE %5 DNA nL&EE, Blnis
HEF], YK Sy 77 —0fERY Y, HBanER
B4 5, —REICE - T, BIKDNA DS, &
K DNA L0 LUIMFS v, BB Ay i £
FrALS izEESHIUL, Y E b nl,
FE b TH oV, BERICL- UL, fFEN A
FMEGBEENFEALED, YIIC&RBEL LWEad*
b, BEXROBMEERTH 2 FNIENKERIC
2VTR, —EBEEIMERINTWEONT, R
Iz, T, KBEHEH%KDDNA T3, dam
BiWdem A FF—+i2 kD, GAYTC & CCM¢
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Table 2. Representative type II restriction endonucleases

Restriction

Recognition sequence

endonuclease and cleavage site Microorganism
Sau3Al i) Staphylococcus aureus 3A
5--GATC--3
3’-—CTAGT-—5’
Dpnl CH,3 Diplococcus pnewmoniae 641
| (Streptococcus preumoniae)
5--GATC--3
3’--C’I%‘i&G--5’
. CH3
Taql | Thermus aquaticus YTI
5--TCGA--3’
3’-—AGC’TI‘—-5’
Fokl } Flavobacterium okeanokoites
5--GGATG (N),--3’
3,"CCTAC (N)T]s“s,
San961 ! Staphylococcus aureus PS96
5'--GGNCC--3’
3’-—CCNG(%:——5’
Sinl | Salmonella infantis
5-—-GGWCC--3’
3’--CCWG?——3’
EcoRI l Escherichia coli RY13
5--GAATTC--3
3’_'CTTA?AG_'5’
Kpnl J Klebsiella pneumoniae OK8
5--GGTACC--3
3'-—CCATG(%—-5’
Strl il Salmonella thompson YY356
5--GGTACC--3
3’—'CCATG(%——5’
Hindll 4 Haemophilus influenzae Rd
5--GTYRAC--3
3’--CARTYTG--5’
HindlIl l Haemophilus influenzae Rd
5--AAGCTT--3’
3’—-TTCGA¢?—-5’
VpaK321 { Vibrio parahaemolyticus 4387-61
5--GCTCTTC(N),--3’
3’--CGAGAAG(N%‘--5’
Notl l Nocardia otitidiscaviarum
5'--GCGGCCGC--3’
3’--CGCCGG(%G-—5’
Shl Streptomyces fimbriatus

i
5--GGCCNNNNNGGCC--3’
3’-—CCGGNIT\INNNCCGG-—5’

(4,1) cleavage sites; N, A or G or C or T; R, purine; Y, pyrimidine; W, A or T.
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WGG N EEEFI A FMMEEN TN B Z &7 %
W2 ltE, BELIBLE?DH B,

HIREER O EE AR ZRIME LN EN
TWwah, B KRRICEERS M2 &%
Eix, FREfHEL, BBRANEREEFIOMTY
EaNnTLEI)Z &4H B, Zh% “star activity”
Mg, b A4 star activity 13 EcoRI 04—
2T, EcoRl mEHIEHEET] GAATTCiczZ T,
AATT R RRATYY % i EAEH] b 325k - YUy
45 % 5tk 5. Table 3ic star activity DHl %
Ay, KEOBHEOTMAMz, DMSO(dimethyl
sulfoxide) #*#&FL 220, EpH TRXRKEN T
) CHFET L YT, star activity 22 3, Tl
LNy 7y —RFHATIRLEIZOTEREZET
3. DNA 2UIi§ 2 1zoicid, kEOHIRELE%
Iz, ZRTHEFBREVI DDTREW, 1
ug DK DNA 281§ 510, ReENTHIZH
units DEREZMZ L+ TH 5, Ft units BL
Emz sz r3BE®ROEZITTII L, star
activity 2 ZTEBF N H b 2oic, BITF-HH
L,

i, BHEBEREPEATLZ LT, HIREEOR

Table 3. Reaction conditions that induce

“star activity” in certain restri-
ction endonucleases®

Restriction Alterations of standard
endonuclease reaction conditions®
Aval A, B, D
BamHI A, B C D E H
Bsul B, D, F
EcoRI AL B, D E F
Haelll B, D
Hhal B, D G
HindIll E
Hpal A, B, D
Pstl A B D G
Poull B, D
Sall A B D G
Sstl B, D G
Xbal B, D, G

® Data from ref. 21.

B Abbreviations employed: A, ethylene glyl-
col(45%); B, glycerol (12~209%) ; C, ethanol
(129); D, high enzyme; E, Mn** substitut-
ed for Mg*+; F, pH 8.5; G, DMSO (8%); H,
absence of NaCl.

BRiE2@moic), Dpnl LEEBENHAT, 814
EXAL E0R RN - YR EENT 2R84 H
D, =B THENELEHTNE, 295 LEHEOEK
FUISCBR 6 BRI Lz,

5. BIRBRRETFEL tOME

FIRBER BB TFEIFRER ECHIbDb SN
iE, 7723 FLicdbsbndd s, BELXTOREC
BRI HEY DHIRBEEOBEFRIRREERC S
2250, —HEOBIEHIC LAWY
WHIBREBER OBZ TR, LIFLIT7TI X3 FEi-
H5H, BRGUNHIBEROBEBEFEDY, »i
DHET, SPo—/IET7I2IFRIZHBZLE
FRWIEL 722, £k, Y4 v P 77R3 kL
HEN Tz, ZOBBITHETH - A ET7S
AL FD5 BNV 2D b DY, 8RR
PEU7 7 — VR 2 v ) A BEBE R L
TWBIEHHLPR LN DDOH 5, FEEGFHEE
RicMETIHREFEZ2HELOD7T7 AL F % Hdd
(Host specificity for DNA) 792 3 F& LA Tw
5.

BIEE T7 o— AL I NI RCOBIREERHEE
F L ez 2 EMBEERIR T, Z0EhlE
BT oy, —HESHLLETHEEL T3 (Fig
3). CORMBIREALDICRL T, 18, IIH
DWFRIZLHTiTE 5, NBOEEIZEL T,
UTonZ8caHEns, (1) HREROBIETFH
BMICEEE N, 2w CBHisgEOEETIEES
T3, (2) BH#iEEFZTEES N, 2 THR
BEFEEEIND ; (3) MEEOBRETFIIRNAM
iR ->TEEEINDS, ThZnniERH Fig. 3
IZR3INT 5,

El— o HiREEHR &SRR DMIc I, 1HIERS| D
MEER A LNV, ZHEER, WEERIZRLZ
BELDMRELTWDZ EE2RBEL TS, BB
FohTh, CEAFNMLTIREBRL AR AF
MET BEERRETIE, T3 VBRESIOHEER v,
272L, COXFNMEBEENTIY, FRENIRLS
{EHREER T, HEOHERMErBEIN 52429,

6. RGMENBEEECE SHREX

BiA, MRz DNASEBRSICERHEATW IR
BEFRIL, F & L CHEEEY (Procaryote) i Bw
TRWIZENTELLDTH S, EEY (Eucar-
yote) THAENHIRERNFEIBESN TS
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29bp
2Maa. P Xba.a.
(Mr31060) | (Mr 38050)
EcoRl *
]
1 D D
AsdR AsdM
\
\
132bp
¥%3a.a. ! 2ZHaa,
(Mr 40,580) ! ! (Mr27520)
Taql : T
] 1
[ > —>
AsdM AsdR
1bp it —sie3 s 7
502a.a, H 8a.a,
(Mr55,330) 7 (Mr28490)
Hincl T
.
L
| y —
AsdM AsdR
130 bp
507a.a. — ReBa.a,
(Mr 568%0) ' ' (Mr 37,370)
Psel E T
< 1 >
hodM AsdR

Fig.3. Structure of representative ksd* genes

%%, ¥z DNA EBicfte o N Twb 0tz s
AT, FiciEliak Hic, HIREEERE, MEL
Tr—URENLHTETDL L) AENEE R
iz T3,

FrDMRETIR, = IHFH, RREEICER
ZBbH Y 2RO, APEE, HHEEN, Bo&yg
ERRERBE L K BT 2HIBREZEOMELIT- T
A, INLOFRICIIZHODENNH D, F0E
— I MIBREERPE A & Vv ) 15 2 M A rh R
ORYSENBFIIEHTE W EWVI 2 ETH B,
TR 77—V T RERLIELL T, Sal-
monella typhi (F7 XHi), Salmonella enteritidis
(1 F ANH), Vibrio cholerae O1 (2 v S1H),
3 & U Staphylococcus aurenus (37 ¥ 7 3KH)
X T7r—URRIESREALLTEY, RECHE
LNTW38 KW —ENT7 7—VICRE

HERTHEDPZ, HEERICBTZ2LL7I—D
FEPHEN COMMEHFICLELFENE D, HE
CEERFEHBOFELERELERE LY 5 5.
ReNWRE77r—T2ERATHI L%, EHEH
R LHIREER 2 BAERL, ToFELRYED
—ONIELELEIETHLNTH S,
FE_oHBRFLWERELF - -HREEE L |
ENOMED» L RWETZ Lich b, BT TH 200
DREMDEL DHIBBERIS RN IZE N T B2,
DNA 7o—72KzirLH L LT, HREORY
LHIBERFAROERD, BIETFERECLTEbLS
ELOWMBE»LHUENT S, 2D bif, EbE
HRERRERE TR, HRBEROR 7 ) —=>7
ML E AL ENTwiwizitic, HiliHIREERY
BuwiZ3na itk @y S n s, ‘
Bx0BEHEEICOIZDWRL LIE, =50
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WHEIC DWW, L DICEHENLEZH»ELN T
3, UT, BaoHRETHLNIERE RO,
ZOETOMBDHELIRRT 5.

5.1. BHBHRAEEHLSOMSHIRMNERMHE

TIHEER ORI, BE 7V F 7V ARHR
MBS L D EEABREL b, RFicRY 5L
A IVRBBRA P VT ML L EBmMLT, B
BERETIHERZIT). BEIcLk->TL, EiED
HETHER L FIREERE 2 LS, Ly b iEdH
ERBHELHL, HHEITZ N, DEAE &1
O—2R, 7xA7xLNua—Z, N Fux T,
A bekEansue b 7774 2L ) EEE
2T 52080, FARCHHIREEE I BB L v
I LD, HIBEEZNE{LFIERS—E TR
vl HESRENE, TXRFOEBRHR 7L
T—ROBELEE LR -T2 THB. L
L, ¥OFELEBIILTH, HROBIEY, &
MORT 7L TRAINTVS,

AP B R O RMEYRERE L &, HIREE
BB, BRELEI LTS 7VvrF 7R
RHERAE CHERFEET A ERRAT I LI
HELL W, ks, EREomBECLY), £
BRI eV NI - TP RECT 2RI
KT2256ThHH, 29 LIMEREMRT 3 2018,
Fx it Table 4 IR L 72 VF— ABHE? 2
BRL, ATHEHESE» LnFRBERA 7Y —=>
THRICIGAL T3, LRENFEIZEEEK LK
WMt 2 AEM EiogRic, TRHBEEZRINTE
3 (BRIZ», kEBR).

Table 4 TRLUZERICBIT 3 ) VF—20HE
3, BB ML BRERLIZEIEH D, F

vz, HIFREBRIEINVERTHY), TOREBSHIHE
fBEE L MR DRlicd B 77 XAICTHET
23, JERRMX 7L T—X L) 7T XA KE
CEET DT, ) VF—LnBL 228K,
EFNZ O CIRHBBEROBRIBIZIZEL Vv, X
BIZHFETHIY FIX 72V T—7, GBI
Wi 2 bLTLE ) 2 TH 5. Table 4 DK
BEICmZ 5T 3 30~100mM ) tRNA 2 B
Ry FXI7Vv7—¥DEREMIET 2720 TH 5,
FEZEATLZ ETHR2RTTCIcABERAL S
5 100 L EORIREBEREEHZRWZL T3, &/
AR P EED> L OME et HIRBRRNE
EFEZ TS,

6.2. HIRMREEHEOHERL~DIEA

Raix LRI L DB 2 NS HIIRESEEE
H, HMEEEPEOEFICHBETE 5D TIEEw
PEEZ, BrOgbHEELEAL T, —ENHR
REEL 7. b LL—%EnE, BiE, mENL YT,
—ENHIBREEREEICHRE I UL, By
FERLRED DL L5 THD . BETTEL
niz7—7i3, ERoMFR—HonFNTRETSH
B EERLTNVES,
PIZITERMEL LT, WRERTLHMETES
Z E THEHE N T3 Yersinia enterocolitica T3,
mFER 03, 05, 08 L F09 H4REIEYE & R\ BIE
ks, bIFTTL 08, HEEIEBRICEZ
ETEBEAME WD, ReNFEMELWRIER,
O8 Bz PR » T 86% & v» 5 BT Pstl HllREER N
T4V ve— (5-CTGCAG-3 %#:3:#) » &b
3Nz, 03, 05, 09 % &fthod Y. enterocolitica
bz, HRERIRHEN T, BAWI E

"Table 4. Rapid method for detection of restriction endonucleases in pathogenic bacteria

Step Procedure

1

A loopful of bacteria grown on enriched agar overnight was suspended in 0.5ml of
TN buffer (50 mM Tris-HCI pH 7.5/30 mM NaCl) in a 1.5 ml Eppendorf tube.

Half ml of lysis buffer (50 mM Tris-HCl pH 7.6/ 30 mM NaCl/12 mM EDTA/ 200 g
lysozyme/ 40 9% sucrose) was added to the cell suspension, and the mixture was stored at

Two drops of toluene were added to the suspension to kill residual bacteria efficiently,

After cooling at 0'C for 10.min, the mixture was centrifuged at 12,000 rpm for 10
min, and the supernatant liquid was tested for restriction endonuclease activity by using
TA buffer supplemented with 10 uM E. coli W tRNA as an inhibitor of endonuclease I and

2
—80C for 10 min.
3
and the mixture was shaken gently for 20s.
4
0.1 zg of ADNA as the substrate.
5

The occurrence of restriction fragments was tested by electrophoresis in 0.7~1.0 %
agarose gel.
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I O8 HADTIREERIZ 5T LW H KR TY, +4&4
Bt 2R L. Yersinia pestis (X MH) R
Yersinia pseudotuberculosis ({A¥ERKHE) o &b
LIz BHIRERIIRW S - 7239, L
DREFIIHIRBEREEMIY Y. enterocolitica 08 7
BWRICHERATELZ LE2TRBRLTWS,

HFLERTOHIBERICOWTIE, OENE 77
—PROWEP b, [N A7) —= THRHI 3
NT 3B~ 77— SHBIERE NS F7
AHERERRAD 5, Syl & SpyDAl v ZonkE
THRIBERY, RAOFRETRWEZENALTY
3230 EIHIIBETRE H, BIZFRMECHES
niws, LichiREBERoSBC LY, F728n
7r—CRENC b, BEKFEHRIEERL TS
L) BT IEHEME LN,

v 3 K % o) Salmonella Tix, Salmonella
thompson, Salmonella infantis 35 & U Salmonella
blockley ¥ \» 5 BEL MFERIC, BVWHET—EN
HIRERIBRHBEN TV, T4bb, S thompson
T3 34% N T Kpnl (5-GGTACC-3' % i23#)
DT AV L 2—%, S. infantis T 91% L5
BT Avell (5-GGWCC-3 #5#) 74 vy
Ve—d% S blockley DA TIZ 0% NHEET

Syl (5-CCWWGG-3' #8B8) T4V ~=—
FRIBEN T3, 1) Salmonella 12-ovTlid,
HHLBREIIES R TW v, RkAH B2 ki3, BAE
TARBPHEREL LABENT S, infantis T, 7
BEEDWIAZMLY, AvalDT 4V ¥/ ~—
PERIIBHENZETHE, ZiHLT, S
thompson D3FEE, 1970 U Kpnl DT 4 Y
PVe—HEBRIIRWSEAh NI KL, 1980 4
Rickezr, NEHBREREERIREL LD
(Fig. )9, Z D S. thompson \= BT 2 EHR DR
DEALIITHTH 5. »Thicwk, ERE=ENE
EahHERMEE T, HREEREEEY, B
2—A—N—DL LT, FAATESLZ L2 TFRLT
w3,

6.3. BREMENEHLSDMIRA DNA RIS

BFRLHRBERONME

B, 3P, Yo Bl ik DNAHK
WoBFEE T, FTFTHERENRE L 5 2MMi7% H]
BRI REENL IR E->TETn D, FKaid
IR, AFEEEPPLRTRHBRELELE D
R 7N == TR EREMIAT, WP R
BbHLHIHERLZERTDIIEITEL, 2hHD
IV DR, TTCIch¥bdh, Mz

100F S, infantis

o}

-positive strains / No of strains tested
2
[~

S. thompson 1100 %
490

480

170

460

490

40

130

120

110

1970~71 75~79 80~84 85~86

No of ENases

1970~74 75~79 80~84 85~86

Years of isolation

Fig.4. Change in isolation of restriction endonuclease positive strains in S.
infantis and S. thompson isolated from humans in Japan from 1970 to

198647,

ENases, restriction endonucleases
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DNA 5gicHEHE LT 3,

Table 5 ICREINTWEIRLXDOMREETHAIN
HIREBEE D 9 BT, PshAL & Spyliz, 3L T
RnZ3 2L WisRE LR OHIREER TH 5.
BIE IR EMENT v Plesiomonas shigelloides 7 5,
HEABRBUIN TV S, BEOHREEFRETIR
Hsd 722 FEIZHZNT, 7T7XIFDAHE
KBEEHK-121cEALTC, £ TEEICKkBEEES
T3, Hd 77 2 3 F EIcHIREEN BT
Bhtdh b3, Zanidh SiyD4l, Sbol3l, Eco
VI, EcoT2 % THd. winbEKbnEH
-T2 FRICh D, BasrRBRL M
REEE NP TT A VIV e—1, Mz DNASEER
A E N T3, B RBEBROHIREERII,
BB 0B LELET, Ll kEE
BTELEVWIHIHESHD, ThWw, KBE»SL
TELHIREERIL, SEOBINZBRVTEETH 5.
HIRERZNDLODICHERNIRE 2 FHLD L, &
BUBEERRTIIER, REZTAV Y v—
TH-oTh, BELFEHRLF-> TS,

BEMERORIREEE & L T, PshBlL & Vpa
K21 2hH 3, WHEd, 1gN@E»LEN2=v }
U EnKBOHIRERI LN, BEICBWTIIIT

WUASETLCEY, XGRS I LizkS ),

1%:%13 New England Biolabs # T& R & #1172 Sapl
Ly, BUICRRENALINSHBICET S 7R

ARG T, EHE, LEHEHEH TS,

BRE7D AP VERT RICAPFERORET
Hb, TOFEELHREERFO—oidmaEE~T))
PrTHBEY, Brii=tov I T rasEick
N, WEE~E) CCBET, FFERNI IV T—
COREEBRDDU VERKESHLL:. ZOHEF]
HLT, B, RechBEZoRBHE»EN
T,

Table 6 icFHz DIFAREBTRRSNzBRE 7))
T OREWHIBBEZRN—BE L2 HBIT 5. SHOER
HORY LHBEEZRFRRINTEY, §XTGC
-rich Ze RS %2 T 5, /Y Y Fo—LiEE
2T 5L (VpaKlll, VpaK15l, VpaK29I)
&, o) Fo—o Bl sZHT250 (Ve
K32I, VpaK57D) ic KRGl s, B3 B4 0E
FONHIRBERLIZRL Y, BRET) A OHREE
HENEHELERTICIE, B2 kAkizaL Y
W, BRE7ZY AR LI, VpaK321 % ¥ DE{EL
HIRBENT 4 VoV e—RRAIN TV AN E
BENTiv, BRE7YAREAEGT TR, 10
SrEV) ERMTHET 5. B EL 2 EEC,
BRe7) FofhErEPNcRETIRRE Y
2Tw5b, LY, ERREDERYE 7Y T h 08
TEMUT—F L CZNIIERE 2bDHTERHE
FEZHNDI— ZOHHEBEDEEZEFICED
JriTkY, BRET) Ah L, RihiLHiREERE
REBETAZLHMERL LA, BRETY A
D EL DEEIIRE Y, 2~3%7 NaCl ZHFic

Table 5. Representative restriction endonucleases of pathogenic bacteria origin

found in our laboratory

Resriion  Microorganism Reconiion—— Commercial peeenc
Eco0651 Escherichia coli Klla G/GTNACC (BstEIl) Yes 22
Eco01091  Escherichia coli H709c RG/GNCCY (Drall) Yes 41
EcoT221  Escherichia coli TB22 ATGCA/T (Awalll) Yes 22,31
EcoT381 - Escherichia coli TH38 GRGCY/C (HgiJiI) Yes: 22
EcoVIII Escherichia coli E1585-68 A/AGCTT (Hindlll) Yes 42
PshAl Plesiomonas shigelloides PL11 GACNN/NNGTC Yes 43
PshBI Plesiomonas shigelloides TPS970  AT/TAAT (Vspl)  In progress *
Sbo131 Shigella boydii 13 TCG/CGA (Nmul) No 22,31
Styl Salmonella typhi 27 C/CWWGG Yes 37
StyD4Al Salmonella typhi DA /CCNGG (ScrFI) No 23
VpaK321 Vibrio parahaemolyticus 4387-61 GCTCTTC (Sapl) In progress 44
Yenl Yersinia enterocolitica 08 A2635 CTGCA/G  (Pstl) No 36

* Miyahara, M. ef al., unpublished results.
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BERT 280, HRBERLRRICHETIHS, A
Midktt e, BERBCHFET 5 BPED NaCl
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RET) A LERFEAQEICL Y, IPFREET
HELHIBREEE ST 5 MR L ZATH T
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Table 7 icH2 OMREZ2TH LN Y LERTH
ROKRKWLHBEZOEHERT. 22 Th
Syyl, StyD4l, Sthl 7% ¥ Dl 2 DNA #HffIcH
HAEBLNIHBEBERENRWZENTWS, T
7 DHIRBER O BBE LRI ORREICIE, UT
DIBEHEHSH D, 1) BnimInzsEERI, 5%
EMEN®BAELDEEDHT, /)y Fu—LiEE
2REBT D, 2) BMEERFG—PBEHEL T3
Lohig, 3) REIEEEFIE GC-rich TH» Y,
MUDERRTRTGRIICTH S, 4) YKk
D blunt end 2T 2 L DIFRWZEI LT,
ZIHDHEI T ILER T ORI ORIRESE L,
BFOMEL SIREL 22 & 2R L Ty 549,

Table 5~7 CRINIHERIZ, BPEHIIFH

THRERNOY -2 LN 552 EE2RLTA.
HIREEREEEOMRFEEOMEII R L LT
B b WHETH 2%, FERENRELSEELLY,
FIRBFGERTF N2 2 KBE K-12 IC#BAT 2 Z &
&Y, 7V T7—T&3%, BORERTHRALHRE
RURBRTELRRNVERIT, FOHREEIMWRIC,
AN == TRV L INT Wi 572720 TH
59, BlE, ReNHRETIL, Vibrio cholerae &
Salmonella enteritidis =S %&by, HIRE
HDR7 N —=2 TfF>Tw3, bbb, HR
BREERENBENROTEEZE > T 5,
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EHEERRIC & B 2'-deoxyguanosine #* & ¢ 8-hydroxydeoxyguanosine 45 & 53 1%
e RAFET « ARG - /NBEERE

Formation of 8-hydroxydeoxyguanosine from 2’-deoxyguanosine and its
decomposition by active oxygen ‘

Kumiko Sasaki, keiji Kijima and Shigeo Kojima

8-hydroxydeoxyguanosine (8-OHdG) was formed from dG and isolated DNA by photosensitiza-
tion with rose bengal (RB) and methylene blue (MB). 8-OHdG formed from dG was decomposed
by the photosensitization with these dyes. Singlet oxygen was concerned with. the formation and
decomposition of 8-OHAG by photosensitization. _

Fet* oxidized dG to 8-OHdG, which was decomposed by the addition of H,0,.

8-OHdG was formed and decomposed by the treatment of dG with Fe**, EDTA and ascorbic acid.
Hydroxy radical (-OH) participated in the formation and decomposition of 8-OHdG by Fe**.

Keywords : 8-hydroxydeoxyguanosine, rose bengal, methylene blue, singlet oxygen
(Received May 31, 1993)

8-hydroxydeoxyguanosine (8-OHdG) i3i{5EE:
FIIBTHHEIC L » THRIESI N DNA ICERT
LBHIIEEN—DTHIY, in vitro BL UV in vivo
2817 5 DNA DEMbIEES 5 WL iEHRRR LR
NDIEE L THEZDZ I HRESINTW BT, 8-
OHdAG i3 DNA & 3 Wit deoxygﬁanosine (dG) iz
hydroxy radical (-OH) »/ER L T&KT 55913
#iZ, methylene blue MYEHR, 3,3-(1,4-naph-
thylidene) dipropionate-5M&'Y, peroxidase ¥ i
BAbAFR O KIG? e & TERT 2 —EHEEEE (F0,)
CE-oTHERT LI EIFR|EINTN S,

AR TCRERELHERICLS4AGBLU'DNA RS
7 8-OHAG DK LA EB L U Fetic k 3 dG »
57 8-OHdAG DA% &L FHEIZ DWW THET 5.

£ B FH &

|-
2’-deoxyguanosine (dG), rosebengal (RB) i3

WEALEH, F4MBRDNAIR Y <48, me-

thylene blue (MB) ZFIEAMZESIN L D% HW7iz,
8-hydroxydeoxyguanosine (8-OHdG) 3 &7 %
DFEY TEEL 7.

dG, 8-OHdG D ER

dG, 8-OHdG i3@#EHks7n=t 777 (HP-

LC) CER L 2. #7413 Capcell pak C;s (4.6
X250 mm), BEIFICIZ109% A % /. —NVEFH50
mM V) v ERREH (pH 5.5, ¥i# 1.0 ml/min) %
Hwiz, dGi2 290 nm DRI T, 8-OHAG ixES
1L gs (0.6 V) TRHL 2. '

dG DBEFLM MBI .

0.1M ) v EBEEH (pH6.8) I dG Xiz 8-OH-
dG &£ RBXIZMB #fmz ¢S L 72506 5 ml
EATAE—A—Izvwi, BI0.5cmnKEAN
fee—U % Rz, KKOFTHHL ht s
150 WD EERT 13cm DD 5 R L 72, BEHE
B HRERE S ul # HPLC TER L 72,

DNA &S HE BN

DNA 1.0mg # 2ml HFEBKIZHEMEL, RBX
X MB £z CTdG n3éa L AR BRE L 2.
BB EBHE L DR T Nuclease P1B LU
alkaline phosphatase T L T HPLC TER L
PAN

Fet* ¥ 7Z2ane ik 38t

0.1M ) > B2 H (pH6.8) IcE#HEL 22dG
(200 M) 3% 8-OHAG (4.4 M) % 14mM DT
AaNEVE, 6.5mMDEDTA B L 1.3 mM
» FeSO, & & 12 37C, BPrT3~5KH, &
9 L7,
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Fenton RIGIC & 2E2ML

0.1M ) %2 EH (pPH6.8) ICHEML 2 dG
(100 M) iz 0.36 mM @ FeSO, #imz, =ig, B
Fric 40 piEE L 2218, Z2olai7 ¢, —Hiciz
0.25% D BBRILKEZHRML, fHFz@dme iz
90 s MIEE L 72,

HMEBIUESZ

1) RB & &U° MB #m®I= & 3 dG DEE

RB & % W3 MB BRIC & » T dG 3R R
IZHBE L TERKMICRA L 72, dG £ RB X2 MB
T 4L 28, dGiZZFN £ 136, 170
M A L, RBTIi20.25:M, MB Ti12.83
#M @ 8-OHdAG #¥#&pk L7z (Fig. 1). dG 2 EARH
IZRALTWw2IicbBb b5 T, 8-OHAG iz BaTR
FUCHBIL -8mE &, 4, dGHRIEIC
HNT8-OHIGEKBEIRFEE IS L d » 72, 8-
OHAG i3 RB Xi: MB BHE&RIC & - TER»ITH
4 L7z (Fig.2, D,O#0%DEHE) Z &2 5 8-
OHAG 3R T % LERICHEL TWwb 2 L5
otz Lo L, Waskell 5 2 pH9.212 81T %
MB ¥3#8&T dG »* & ribosylurea, ribose, guani-
dine B UVREHVERT 2 EBNTBWZ &p
5, dG #*8-OHdG #&FIcHHL TwdZ & b#H
Zbhb, o8, WMEHXKLL, BHrTiE8-OHIG
PRl ki,

RB B LU MBIz & % dG mX &bz Eic 10, &
ERICEZ bl Tw 31945, RBEMRKRTIE
10, & ¥ b i superoxide anion & 2T 319, %

o RB
e MB

8-OHAG (M) -----

Irradiation time (min)

Fig.1. Formation of 8-OHdG from dG by photo-
sensitization with RB and MB

dG (200 xM) was irradiated with 200 zM of RB
and MB. Data represent the mean of 2 determina-
tions.

ZC, 8-OHAG DR & R iIc B 5§ 5 IEHERHR
BEWHLPIETALDICEENAX S Ve —D
HEYRE L. RBBIUMBEHRIC L 546G
D5EIE -OH DA X %~ ¥ o —TH 5 mannitol
& ethanol T EE N 5225 'O, DI
F v —T%» % sodium azide & histidine TRHEI 1L
(Table 1), 8-OHAG &R EIHA L7z, —K, 8
OHAG ?43# 3 mannitol & ethanol TIZfHEI I
Tedr 7278, sodium azide & histidine TRHEI 1L
7. EDTAIZ MBic &k 5 dG & 8-OHdAG 4% %
RREL72%% RBIZL25BIIBEEL ko7, 2
N ki: MBHEBIREIZ & 5 G & 8-OHAG 74+ #
CIERBICE 22N LR 2BEIEEL T2
WHEHEZRL Tvw5b, RBEBLIU MBI L 5
8-OHdG m4rf#ix, 0B E KRB T F ke

Table 1. Effects of scavengers on the degradation of
dG and 8-OHdG irradiated with RB and MB

Inhibition rate (%)

Scavenger (mM) RB MB

dG®» 8-OHdG® dG®» 8-OHdG"
NaN, 30 100 96 100 95
Histidine 10 85 73 95 76
Mannitol 50 0 3 0 0
Ethanol 1500 0 0 0 0
EDTA 10 0 0 25 79

Data for RB represent the mean of 2 determinations.
a) dG (200 M) was irradiated with 100 uM of RB or 200

#M of MB for 30 min.

b) 8-OHAG (4 xuM) was irradiated with 20 M of RB or MB

for 15 min.
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RB MB
57 37 o D0 0%
= & D,050%
S o2 5 A D,O70%
o e D.090%
o
T
o 14 14
0
0 T T 0 T 2 4
o 10 2 0 10 20

Irradiation time (min)

Fig. 2. Effect of D,O on decomposition of §-
OHdG

8-OHdG was irradiated with 3.3 «M of RB and
6.7 uM of MB. Data for 0% of D,O represent the

mean of 2 determinations.

8-OHdG (M)

1 10 100 1000
conc. of dyes (uM)
Fig.3. Effect of dye concentrations on forma-
tion of 8-OHdG from dG photosensiti-
© zation

dG (200 4M) was irradiated with RB and MB for
10 min,

N#H28B L 2.3 mL 2 (Fig.2). =
LOELLRBEB LU MB MR THERKL 72
10, #°dG # 8-OHAG ic b L, HicAmL 7z 8-
OHAG # 4R L TWaAZ XML -7z, %
T, BHEN 8-OHdG 3 ERED LS BREE
ZLIWRRPTRTH LI EHFD o7 10uM
INEBEODRBB L UMBAEMEIC & 5 8-
OHAG KB R W ARMTII L A CE Lo /2
%, ESE RB i3 MB i i~ T 8-OHdG %X
Bhb e -7z (Fig.3). Zhix, RBEWRETI
8-OHAG LT iz tFz b b (Fig.
4). RB & MB m¥liRIz & 2 10, ERLEICIZZED
ZWPIc b 5T, 8-OHAG &its & U4
Bi2EH»H 2niE, 8-OHAG nERIizH#iC 10,
DS L v Typel DRIG, T bbXiiEan
72 RB Xz MB #*E#:i2 dG % % \» {3 8-OHdG &
BIG¥ 28> 5L v dah imniwn,

40
o RB
304 e MB
201

10 1

0 T T |
1 10 100 1000
conc. of dyes (uM)

8-OHdG decomposed (p M)

Fig.4. Effect of dye concentrations on decom-

position of 8-OHdG by photosensitization

8-OHAG (40 M) was irradiated with RB and
MB for 10 min.

HAG (M) =

-2 5 ORB
«» & MB

0 2 4 6 8 10 12
Cysteine (mM)

Fig. 5. Effect of cysteine on 8-OHdG forma-
tion by RB and MB photosensitization

dG (190 uM) was irradiated with 200 #M of RB
and MB in the presence of cysteine for 30 min

Devasagayam & {3 'O, I & - T dG #* endoper-
oxide IZB1L & 11, Z ALA cysteine X° glutathione
2k - THhE L { 8-OHAG iz &b T 3 LB~ Tw»
5, Cysteine i RB Ja#&Ic & 3 8-OHAG £ 1K
ZEMELMBAEMRICE E VHEL LY
- 72, EBIED cysteine i2 dG 4R EHEL, 8
-OHdG »4:m % B4 &8 (Fig.5).

2) RB #&U MB #ti#mics 3 DNA OR2ME

RBB LU MBXHRRIC L 2 DNAERT» JAG
DL E L 8-OHAG A I >WTHE L7z, RB
ZHRMUZDNA D LITEBH LA TLLENS
-OHdG »*# i & L7z (Fig.6). DNA o) 8-OH-
dG DB THRSFBLSHIHAr THRIEL 2 2
L b, Z08-0HAG X otrigferpicER L2 b
DEFZ Lis, 150 4 RB%E#HE T 8-OHAG
BT LrEnl k-7, —%, MBZ&EmL
72DNA & 51364t e U T2 8-OHAG i3 & L
Ldr -2t RAEERREIC B L T 8-OHdG 2 #im
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250 . 1.0
)—g— 80— :
200 (0.8 ¢
g ;
150 1 . 0.6 =
S o ORB >
5100- " ® MB}o.4 %
w ot Z
o 50 4 I’;-—O _____ -o-”° 0.2 o

0 T 0.0

0 100 200

Irradiation time (min)

Fig. 6. Formation of 8~-OHdG from DNA by RB
and MB photosensitization

L, 150 30 EBRII RBOBENDSIETH - 72,

ZOFERIE 1) TR~ dG H 5 D 8-OHAG =K
BHRELELTH), RBIAEMERTIX 8-OHAG #74
BLRTwicbBb s, SERMMERILr -
ez &b, DNA HicH K L 72 8-OHAG »*4-#%
THZELTRINS, HELL YV R7 Tk
BT DNA Wiz R L 72 8-OHdAG "R 2 £l 3
ERWA L2 e b 8-OHAG H*EBic 483 5 The
HE2BRTV2,

1) T~ L iz dGREBBRIGIR X » T
B4 U249, DNA tho dG i3 150 4 k3
BLTL 2T LRIZEREZGHATHY, 12
AEGBEINTICER- Twiz, ZoE» s, dG
DBEITIIERL 720, DT { —EH* guanine &
D C-BMDERLICEEG LTV AT &EY, 13LA
E D10, iz F LS 7 ribose #a7 ¥ DBRALIZ Y
BINLZ EHRBENE, ZoEEIL 0, 4°dG
bt )b DNAD>S 8-OHAG 2F BiIcERKT 2
EVIRED LFEL IV,

3) Fet*r7ZXANEVERICL 3EME

EW 52 dG % Fett, EDTA, 7Xanrbt g
BEUER%E E KIGE¢ T 8-0HIG #41KL, o
Rigit= s /— )V ClHESNSDT-OH »& L
TR ERNRTWBY, ZORGERHETIG £ >~
Xar—}35L, dG#EA L, 8-OHAG #*4:5k
L7z (Fig.7). L& L ZoRIE&4T8-0HdAG #
4> F%aX—1¥2¢&, HW44uM 5728
OHAG A5 Beftic iz 3.6 kM it A L 72, dG
47 #£ 12 11 mM ¢ mannitol & 1700 mM ) ethanol
TENEFN 18 BLU62%EES N, Z Dk 8-OH-
dG o 4 B i3 mannitol T 25% FHL & & L 72 #¢ etha-
nol CIHEE N -2, Eiz, 8-OHAG 04 #%

200 -2.5
L1.5 o

o 100 21
% F1.0 =
K O
Qg %07 L0.5 7
Q

0 ¥ 0.0

0 1 2 3 4 5 6
Incubation time (hr)

Fig.7. Formation of 8-OHdG from dG incu-
bated with Fe**, EDTA and ascorbic acid

Data represent the mean of 2 determinations.

3 A

H,0,

8-OHdG (M)

R o Fe*t
1 H,0, ® H,0, added

0 L L} T T ¥ 1
0 30 60 90 120 150
Incubation time (min)

Fig.8. Formation of 8-OHdG from dG and Fe*+
and effect of H,0,

Data represent the mean of 2 determinations.

{2 11 mM @ mannitol T 35%FE X h 72,

bR L, OH °dG 4 5 8-OHAG %
AL, EiC 8-OHdG 24 L Tv 5 T L H9RE
anz,

4) Fenton FUtI= & 3821t

Fett L AB{bLAKFED> & -OH »7H KT 5 Kb i
Fenton Rt LTk <ambshtwa, LaL, dG
iZFet* ZIF2BMLCHEBLIZAG REAL, 8-
OHAG #4ER L 7z (Fig.8). £ D& EIT Fett i
Eic4HBI L 22 (Table 2). 8-OHdG i dG iz Fe**
REHRINT 3 LERICERL, 104 T2iFicEm
L7z, ®0RBET2REBEL TLELLL>
ol BINBRLKREEMT S & ZORED L
8-OHdG i< Ic@A L 7z, dGic Fett #2&mL
72 HZICARILKFE Z 5T % & 8-OHdG ix34im
THEZIEUSENEZHA L, dG & Fettic k
5 8-OHdG &g ) Itrix, mannitol, sodium azide
B & UF 2-propanol TEHEX #1172 (Table 2) Z &
b, Fettiz k2 8-OHAG 4k & MER{b K FH T M
L& B X0 RCIIING -OHXBEL T3 Z
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Table 2. Effects of Fe** concentrations and active oxygen
scavengers on 8~-OHdG formation from dG and Fe**

FeSO, (#M) Scavengers® (mM) 8-OHdG (x M)

34 - — 0.08

343 — — 0.70

343.0 = — 2.23

654.0 — — 3.78
343.0 NaN, 38 0

343.0 NaN;, 3.8 0.08
343.0 Mannitol 14 0
343.0 2-propanol 66 0

343.0 2-propanol 6.6 0.25

a) Scavengers were added to dG before the addition of FeSO,

ENEZ LMD,

1) 5 4) iomL72R» 5, 8-OHAG i1 dG »
510, H 53 -OH nl5 THEKT % L S,
INLNENREICL - THRENLZ -
AR

ZZ T, in vitro DEEIZ BT 8-0OHAG %
DNA i, ZTRE%ED 5 Wit EEBREER NS
&L TR 3BT ER & 2R 2 SIS
PELFEZLND,
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Dermatological Evaluation of a Flame Retardant, Hexabromocyclododecane
(HBCD) on Guinea Pig by Using the Primary Irritation, Sensitization,
Phototoxicity and Photosensitization of Skin

Junko Momma, Masa-aki Kaniwa, Hiromi Sekiguchi, Keiko Ohno,
Yasushi Kawasaki, Mitsuhiro Tsuda, Akitada Nakamura and Yuji Kurokawa

As one of the projects in the safety evaluation of chemical constituents in common house-hold
products, effects of hexabromocyclododecane (HBCD) were evaluated by primary skin irritation,
skin sensitization, phototoxicity and photosensitization using guinea pigs.

Primary skin irritation was not observed in HBCD emulsified in distilled water by the Draize test
method.

Skin sensitization test was carried out according to the maximization test method of
Magnusson and Kligman. For this test, HBCD was dissolved in olive oil to give 5, 0.5 and 0.05%.
When induction of sensitization occurred, challenged doses of 0.005, 0.05, 0.5 and 5% of HBCD
(dissolved in acetone) were applied to its respective sensitized groups. The results showed that
the induction dose of greater than 0.5% and the challenge dose of greater than 0.05% elicited a
positive response. The increase in the concentration of induction and challenge doses did not further
increase the percentage of positive response or the intensity of skin response. Phototoxicity test was
carried out with 0, 0.5 and 5% of HBCD dissolved in acetone. Phototoxicity was not observed at all
HBCD concentration tested.

Photosensitization test was performed according to the Sato’s adjuvant-strip method. The skin
sensitization and challenge reaction doses were 5 and 0.5% and 0 and 0.5% HBCD (dissolved in
acetone), respectively, and no positive reaction was observed.

It is clear from the foregoing results that HBCD is a mild skin allergen.

Keywords : Dermal toxicity, Flame retardant, HBCD, Guinea pig
' (Received May 31, 1993)

L B e IEPNBEOWETH 5.
4E, REHAGIIE I NEWE DTN
Hexabromocyclododecane (HBCD) 1%, #1) = ND—IRELT, €ELEY F2HWT, HBCD D
AT NARME, BERBEGE L CEML ol in T M RRIBOERER, R EEEAR, EERES
ELTHAINTWS, BT, ERUER ) X7 & U AR 2 1T - 72,

MNERHES, TEBHEEA S — T, MTRB LU (BNe
BRESICHEEINTEY, b P DEREE~OEHE
BEEAE,

HBCD #3013 Fig. LicR L 7240 TH 5,
FOERIZEBIFIEKT, TEb, vz

B, ~SxAy, A= THIERRETECC K Fig.1. Hexabromocyclododecane (HBCD)
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1. BRYASIURE

Hexabromocyclododecane (55— T 2545848, Lot
No. 304004), 2,4- dinitrochlorobenzene(DNCB :
FFEHFE T M), 8-methoxypsoralen (8-MOP .
HEALE T2M8), 3,4, 5-tribromosalicylanilide
(TBS : ER{b T2), W-FCA FL16  Fre-
und’s complete adjuvant (FCA: Difco Labo.) iZ,
HROEFRAER CRUER) 2RAL THEML
72, M-FCA St - FrEnBEIc 2 k512,
FCAIc HBCD » 31 DNCB # & & ¢, Hi&
OEBAEEELMZ THERLL, o8, BIESRN
Ay, W-FCA ZULH % Ava7z, 10% Sodium
Lauryl Sulfate (SLS#E) : IR ENR %,
BE72) > (FEMSETHEN) IcEML THEML
7z,

2. EREY

{1k E, 300~350g o Hartley itttk € v b
(7)—>) ¥ BAIZILC—WEVEBAL, 2
AREEEE L2, fE5R18IC, —RREB LU
SEMMOEBIcBREORLN T WEIEBIRL, &
B EARSICIR D 01T 7o, EERBAMREOIRE T 400
~450 g NEHETH - 72,

3. SEERN

iz, BILHIRS S CEBRME b2, AT~
VAR 4=y b — T (W 880X L350 H400 :
B HBERE) icfEsiz AL, EESE (GM-3,
BRI BIUAKEKZERBICSZ, B2
+1°C, {&FE55 1 5%, 12 WM (481 7K ~4
® 7R, HADE 18 E/EME (F—nT7v ey va)
RRELZENEY FERAATENTHET L,

4. X iR

ERERRIIR, ®kT7 > 7 FL20SE (5 280~
370 nm, Peak 305nm, REELRW) BLUHEHNES
> 7 FL20BLB (# & 300~430 nm, Peak 365nm,
HEELAH) 2RV,

M4tz FL20SE 34 & FL20BLB 3A& # %X HIZ
BEFIL, 20cmoBEII» 5 105MIT- 121, 272
LI A 74 0vZ—%3EL ¢, FL20BLB 10 &
T10cm DEEH 5 2B T- 72,

5. BRM—REBHERER

Draize D Vit B8R L TiT- 72, WBRWHE
HBCD i3, FE (0.5g) #Zi (FHWK0.4ml+
I8 /=N 3 S THWE,

WAz 1810 L, HBCD® A H B &
HBCD Bl 2 B2 8kt 7z,

#ERHTHIZ, BEAEY F OWFHEEEZEBR/NY
Ay (RT47ETIN0, FHH#40, KEEAW)
T, Biz, BRA x2 A~ (2791757
v8) TREL %, AN EEEERN (Intact skin)
A& L, A% 18G nEgtstcstic L e
REICHNTRICH 2 DT #8581 (Abraded skin)
AL E Lz, Zh b oiAiicBmE 2 &8HL T,
24 BEFEIPAZEREAT U 22, BSMPALEI, V> MR (2
X3cm) ICIEE I/ HBCD (0.5g) #¥—ic#
D, TNE2TNIEFr>~— (2X3cm) IZAN,
ENEY POERICT AT LT —7 (6XT7cm)
(ERR)—zx) TEZEL, Fiz, VA
FH7r—b2ty F (ERRV—zatt) BLUn
X—7T v 7 RAEEEMEAN CRREMBTems)
TIROEBE % &7z, 29y FBREHICIISEHIBLLE
REFHPEL L~ TRERL,

6. BIISAEYERABR

Magnusson and Kligman® ¢) guinea pig maxi-
mization test ZgiC R L TIT- 72 (Fig. 2).

EERBOMRIE, HBCD BfpEts & - HBCD 3
BAEREDIZ Y, BHEREEE S L C DNCB RM{ERE
L U*DNCB JERAMERE ) 4 BE 2 3RIT 7. BYBUS,
HBCD RE/ERE$ L vf HBCD ERAERE Ti3 & 10 T,
DNCB RfEft3 L 1 DNCB R TII &5 L%
Rwiz,

ONE TN -

#5RHIC, ELEy P OWRBERELA UX6
cm) 2EE N A BIUVBRY 24— THE
L7, #1mBoRkE (ER&ME LT, Fig2
IR L 728/ A I W-FCA AL 2, &R Bic#
BN E, F72, B4 Ciciz M-FCA #L1b#
ZEME D JEIZ, FNFNR0.05ml TOEE2 7FE
CEREHL, 6 HigC, FoMMLL+BENEL,
SLS#F (50mg) #¥—ic®A L, 24 RH%IC
Tl TRl B ERERT BEIC, 25%
HBCD #%%E (0.2g) #¥AAL 72 2X3cm AKDEHK
R WESASALIC 48 FERIFZENA L, B2REBD
RBfE (BAARSE) L7 ZToh, BTREIZ—KRHE
BERE RO FETIT- 72,

@ E2 (%)

Eo2MBAORIELN 13BRICELE Y POWER
MEL, TOMEBEEHEN47AICEENLS
cm OAEOH %Dz, BH, SFREICHML
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‘/G st induction ( intradermal injection ) )
A : Emulsified FCA
S : Sample
M : Sample + emulsified FCA

~——(2nd induction ( topical appiication) )
P . Sample

~+—( Challenge (topical application) )
C : Sample

FCA : Freund's complete adjuvant

Fig.2. Maximization Test (Magnusson & Kligman, 1969)

Table 1. Concentration of test substances used for induction and challenge
in skin sensitization test

Induction Challenge
Test Intradermal injection Topical Topical
—_—
substance Conc. (%) Conc. (%)” Conc. (%)°
5 25 0, 0.005 0.05, 05 5
05 25 0, 0.005 0.05, 05 5
HBCD
0.05 25 0, 0.005, 0.05 0.5, 5
0 0 0, 0.005, 0.05, 05, 5
0.1 01 0, 0.001, 0.01, 0.1
DNCB
0 0 0, 0.001, 0.01, 0.1
a) : Vehicle = Olive ol
b) : Vehicle = Vaserine
¢) : Vehicle = Acetone
HBCD ## # B0z 24 e B H A (0.02 1. REHRER

ml) L, BA&EAIcL2ER2T-2. o8, &
B L UEBRICERAL 2HBWHNBES & UHE
iz Table 1iz/RL 72,

HEEREHEAE L TR, THABOHER, 5%
HBCD TEBERIGYEH b 7zn T, KEBRTIZ
RAEBEZS5 058BL0°0.05% & L7z, 1,
FetExtBME 5 5 DNCB ¥z, DNCBic k
DER—RKEgELE- 3T, MECEEREEE
RTBETHS0.1%%FHW-.

EEBOMKIZ, HBCD #4335 X W HBCD i
BRAREDITL, BHENREEE LT 8-MOP & 1hift
B LU 8-MOP B EMHD 4 BERIT .

Bz, HBCD #4ift s & f HBCD B
BEICIZ & 10K, 8-MOP #4784 L tF8-MOP #%
PERAECIZ & 5 IR E vz,

EERWEHBCDIR 7T £ F > T0.58 & F5%
W/VIiZHRBIL THW/, £/, 8-MOPiz =%/
—T0.01% W/VICHRSL TRHW:,
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ELEY FOWRENEL, BERICHELICEE
L7:4%, IERR % N x L COEamilic 3|9,
1X1cm REDBABMEZREL, EENHENER
BRI FME % 0.0l ml Fo8A L, 30401
GRS 2T 2, kB, ENE2RBSHAL [UV
(+)}] &L, AT R ATERL TERS
g [UV(-)] &L,

8. RB{EERER

{7 & o adjuvant-strip 3£ 12 B8 L TIT- 72,

BRI, HBCD RfE#Es L F HBCD &
RIS, BMENIREEE L C TBS BMERB LU
TBS JERAERED 4 BE% BT 72,

Bz, HBCD RBAERES & U HBCD JERAERE
2134 10 I, TBS BfERE S & F TBS JERAERIC
£Z5E&ERWE,

WHEYWE HBCD 272 b > T0.05% W/V it
BILTHWR, £/, TBSIZ % /—1T0.1%
W/VICHREL THW .,

O m

ELEy FOTHMEAFPEBLETEL, EERKC
BT EEL 72, 2X4cm ORAIEHEED 48l W-
FCA 3L % 0.1 ml $* DR S L 2 #%, RIFER
NEBPERYFTF-7TE5HE, ALYy TR
fTo7. FEMLICHAMKE 0. Iml 284 L, 3044
NS EZRE L, ZoBEL 1IALE 5BM
HEHETHRDIELIT- 2.

@ #& (BH)

BB TH1 4 BEIIT- 2. &b, BEHI

JEFEMERE L Bk D HEETIT- 7z,

9. BERMRICOHE

ER—kr¥ERE CAERFoRnEE), K&
HRE (BRHE#®) TlR24BLo48hrk T
ERBRREERE (A1), RREERE (REE)
Ti3 48 B L U T2 hr BB B BUE % £/ & 2Ry
L7 THZEL, BERIGE (fractional res-
ponse: FR) B X U¥#5EMA (mean response:
MR) Z##H L7z (Table 2).

1. ER—REEHERER

ENEY FPOREERB L CBBEEICHL,
HBCD i —k#ER L Boonihr -,

2. BMEFHERE (Table 3)

HBCD B TRAEL 2B Ti, BRIERE0.5
%Lk X UEARRE 0.05%LL LT 48 hr 18Iz, B
RGBS b, ZOBEREE (FR) 384k
WECHBIL Tz, EMRIGORER VTR LE
ENHHET, FHFME (MR) i20.1~1.1H-
72. L L#dts, 0.05% HBCD f#is S UFZD
B TREL B TRERERE(BH LMY
oz,

—%, BtExtHo>0.1% DNCB ## CRIEL 22
Bitiz, 0.001, 0.0135 X F0.1% DNCB#EH T
EE (BR) 247H L, BEBRELNXLLT,
48hr Bz 3 BIc BRI, A L, BEREBEL
ERRIcn@EIICHBHEEE»ZH bz, Zhb

Table 2. Evaluation of skin reaction (Scale for scoring)

(1) Erythema formation

No erythema

‘Very slight erythema

Well defined erythema

Moderate to severe erythema
Severe erythema with eschar formation

(2) Edema formation

& W N -0

No edema

Slight edema

Moderate edema

Severe edema

Total maximum

Fractional response

Number of animals showing a positive reaction

N W NN - O

Mean response
ZI(1)+ @)

Number of animals tested

= Number of animals tested
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Table 3. Results of skin sensitization test of HBCD

Test Induction | Challenge | Number of | Time | Erythema score | Edema score

substance (%) (%) animals (hr) 01 2 3 4 0123 FR MR
0 48 10 0 0 0 © 10 00O 0/10 0
72 10 0 0 0 O 10 000 0/10 (¢}
0.05 48 9 1000 i10 00 O 1/10 0.1
’ 72 9 1 000 10 00 O 1/10 0.1

5 10
0.5 48 2 5300 i0 00 O 8/10 1.1
i 72 2 §3 00 i0 00O 8/10 1.1
5 48 1 5310 10 00 O 910 14
72 1 §310 10 00O 9/10 1.4
0 48 10 0 0 0 O 10 000 0/10 0
72 i0 0 0 0 O 10 00 0 0/10 0
0.05 48 8 2000 10 00 O 2/10 0.2
) 72 8 2000 10 00 0 2/10 0.2

0.5 10
0.5 48 73000 i0 00O 3/10 0.3
) 72 7 3000 10 000 3/10 0.3
5 48 6 2200 i0 00 O 4/10 0.6
72 6 2200 i0 000 4/10 0.6

HBCD

0 48 i0 0 0 0 O 10 00 O 0/10 0
72 10 0 0 0 O i0 00 O 0/10 0
0.05 48 10 0 0 0 O 10 000 0/10 0
: 72 10 0 0 0 O i0 000 0/10 0

0.05 10
0.5 48 10 0 0 0 O 10 00 O 0/10 0
: 72 10 0 0 0 O 10 00 0 0/10 0
5 48 10 0 0 0 O 10 00 0 0/10 0
72 10 0 0 0 O 10 00O 0/10 0
0 48 |10 0000|100000 0/10 0
72 10 0 0 0 O 10 000 0/10 0
0.05 48 i0 0 0 0 O 10 00 O 0/10 1]
’ 72 10 0 0 0 O 10 00 0O 0/10 0

0 10
0.5 48 i0 0 0 0 O 10 00O 0/10 0
i 72 10 0 0 0 O 10 00 0 0/10 0
5 48 i0 00 00 10 00 O 010 0
72 i0 0 0 0 O 10 00 0 0/10 0

The number in score colum represents the number of animal(s) whose skin reactions were evaluated
as specified.

Time : Reading time after the removal of the closed patches.

FR : Fractional response = Number of animals which showed a positive reaction/Number of animals
tested.

MR : Mean response = Total of erythema and edema scores /Number of animals tested.
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Table 3. (Continued)

Test Induction | Challenge | Number of | Time | Erythema score | Edema score
substance (%) (%) animals (hr) 012 3 4 0123 FR MR
0 48 5§ 0000 5000 0/5 0
72 5§ 0000 5000 0/5 0
0.001 48 5 0000 5§ 000 0/5 0
) 72 5§ 0000 5000 0/5 0
0.1 5
0.01 48 0 5000 5§000 5/5 1.0
) 72 0 5000 5000 5/5 1.0
0.1 48 0 0050 5000 5/5 3.0
) 72 0 0050 5000 5/5 3.0
DNCB
0 48 5§ 0000 5§ 000 0/5 0
72 5 0000 5000 0/5 0
0.001 48 5§ 0000 5000 0/5 0
) 72 5 0000 5000 0/5 0
0 5
0.01 48 5 0000 5§ 000 0/5 0
) 72 5§ 0000 5§ 000 0/5 0
0.1 48 5§ 0000 5§ 000 0/5 0
) 72 § 0000 5§ 000 0/5 0

DRI 72 hr % TRH LN, FHFHES (MR)
123.0H5W3 1.0 Thotz, 72, FDOEETE
L 284 Tl DNCB Wi o BERBEIC B W
TLERRGIRECEDLNLh - 7.

3. RBEEER

HBCD ## (58X 1°0.5%) BEUrEoiEiic
T 2EBRIGIE, 48hr#F TUVEHBLIUUV
FERSEAL E I EBRIGIR & B LTz,
—%, BHEXR0.01% 8-MOP & T3,
UV BT, 24hr i @PICHI3ES L NRIE
PHOBVWEBRIGERL, MRIZ 4.4 %R0 72,
ZN UV REWMMOEBRIGIE 48hr 23 TEH S
N2, UV ERSBATREMRSIREED L
Nirdr o7z, £/, 8-MOP OB T UVE
HBEICUVIERSHAIE bicEBRIGIREC R
HbLhroiz,

4. FREBAEHERER

0.05% HBCD M CRAEL BB L U2 0 iE
BTREL BT, 2hrizs TtUVENSE
VUVIERHIME DICEMRIGRECEDH LA
oz,

—%, BYENR?0.1% TBS B TRIEL 728
iz, 0.1% TBS ¢#EL (FR) 2479 &, UV

RAHERALIC BV T 48 hr I IZIFIE % 1 5 MV A3k
PEHLN, MRIZ 3.6 2RL72. ZHbLDRIEIL
2hr BicBWT L&z B sz, UVIER
ML TRERRGRECED LNk -2, T2,
TBS BHENEHETRIEL 28T, UVERHS
T UV IERSIEALE b iz T2hr .3 THRERIGE
(B ootz

* =3

BBk BB iz HBCD 7 fll gtz £ <
BHLNLH-Tch, KBRIEERE CIIRIERE
0.5%L k8 & ERBE 0.05% LI ETHYERIES*
BH LN, BYERPRIIREBEICKEL Tz
5%, ERICORER TN BENHKETSHY,
BAEBE 0.05% CIREETH -z, Lizd» T,
HBCD O RKEERE (BiERIGH 8D 6 iz
DIRRRARIEE) 12 0.5% Th b eEz b,

Roberts® i3, BAEEN N A 7T A A FDF
B LT, LR ORIEEND RS 2 ERENICER
L, BHMli§T2Z L 2BLTWS, ZalHiciifl
FEORRBERELZHRL TB T EHEET
HBELTWS, FEELIZINET, THEHMSY,
HEBL——BLURALERNYE LT
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TyvnX—EpEER2iaRI L-MANER
PWELERT LB, F0bLERYHDORER
EREB I UURDTHOSHERZHAN:. TORE,
L FTTVAX—HEEER RV RL NGRS, 8
SR CHOREWENSHEDY, RERERES LN
2Tz,

HBCD B RMINERD S » 2 THIKKRY) = X F
NA—TF BRI WG EiT- 122 25, BA
. HBCD €8 &i2 0.5~3.6%'V TH D, HLHD
i HBCD NS EE % LBl > Twiz, Lzd*
->C, BB~ HBCD oMt b~ 27 %
B, REREBED0SKBUTIITE EER
bz,

KHFEEE BT HHEOBR A7 iz, FtD
HBH%, —RRIT 300 nm fHEICIRINE RS H 5 & v
b Tw3'», HBCD 23 & 290 nm LL_E Tix iR
WAERET, HEE 300 nm fHEic BT 2B
HTRI W, ¥EMEEFT 5 chlorpromazine i3,
Xt/ rIr7TORBICL-TT7) =T h btk
L, BABPRINARZ FVICELLPREE 5 &
Jung'® [3H& L T3, HBCD T3 BB L U8R
S (305 nm FHE $ & F 365 nm f13iE) DREHF D
BIEIC BV TRINANZ P VZEBLOEBSH L T
WD Z r b, RACERIGHE ERT 5 W
Bawbanr¥Ezbohsb, /2, HBCD #*IRIN %
N E R 290 nm LIT OSBRI BRGICIRFEEL
w0 Z rEEEET T, HBCDA'HANIC L
STHRBRZEITWERERIZEA VLD EF
P AZY (RN

et 2w, B2 iE~ e v 1l salicyl-
amide, sulfanilamide 3 X U* chlorpromazine!®~'#®
Fix, BERICBWTEMRICEN 7 )-FV 0%
B, BALHALTHR L LD, 5D5VIEEN
THEULRBEWEEG L OBEEYHERIZL > TR
EINELHERREIND EE2 L TaW0,
HBCD 3ot L TRETH ). HILERIEHND
EROWEESED w2 &2 5, HBCD & e
PFRITHRERIZEACZVWIDEEZ Lk,
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Twenty-eight-day repeated dose toxicity test of Ajicoat SPG and
Bionole in Wistar Rat

Sachiko Suzuki, Yukio Ogawa, Akihiko Hirose, Osayuki Uchida,
Minoru Saito, Toyozo Kaneko and Yuji Kurokawa

A twenty-eight-day repeated dose toxicity test of Ajicoat at dose levels of 0, 0.05, 0.2 or 1.0%
and Bionole at dose levels of 0.2, 1.0, or 5.0% in the feed was carried out in male and female
Wister rats. Three groups, at the dose levels of 1.0% of Ajicoat, 5.0% of Bionole and control
groups, were used for investigation of recovery.

No animals died during the administration period. There were no significant differences in
body weight gain, food consumption and organ weight between the treated and control groups.
No specific changes were observed in any parameters of hematological investigations. At doses
higher than 1.09% of Ajicost and Bionole groups, a significant increase of BUN value in serum was
observed in both sexes. The serum glucose value increased and NEFA value decreased in male at a
dose of 1.0% of Ajicoat group. These changes observed at the end of the administration period were
no longer detected after the recovery period, suggesting that these effects were reversible. On
histopathological examination, no sepcific changes were observed in the Ajicoat and Bionole treated
rats. Based on these results, the no-observed-effect level was 0.2% (174 mg/kg) for both Ajicoat
and Bionole.
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Experimental groups in the 28-day repeated dose toxicity test of

Number of rats

Dose 28-day administration group 2-week recovery group
% Male Female Male Female

Control 0 10 10 10 10
Ajicoat SPG 0.05 10 10

Ajicoat SPG 0.2 10 10

Ajicoat SPG 1.0 10 10 10 10
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Bionole 5.0 10 10 10 10
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Fig.3. Effects of ajicoat on body weight and
food consumption of male rats
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WBN/Kob 7 v F D¥EEIRES & UBREICNT % cyclophosphamide 5%

PEHETTAE - WNISCK - BENEKEE - SIRFE - EREZ
SARIRF - A B - BEEA

Effects of cyclophosphamide on spontaneous testicular and
pancreatic lesions in WBN/Kob rats

Motonobu Sato, Fumio Furukawa, Akiyoshi Nishikawa, Takayoshi Imazawa,
Hiroyuki Yoshimura, Junko Suzuki, Kei Nakamura* and Michihito Takahashi

This study was undertaken to investigate the effects of cyclophosphamide (CP) on spon-
taneous pancreatitis and testicular atrophy of WBN/Kob rats. CP was given daily in drinking
water to groups of 20 male 6-week-old WBN/Kob rats at doses of 0 (control), 1.25 or 2.5 mg/kg
for 20 weeks.

The final body weight in the 2.5 mg/kg CP group was significantly lower than that in the
control group. There were no significant differences in blood glucose levels and weights of the
pancreas and testis between groups.

On histopathological examinations, pancreatitis and testicular atrophy were noted in each
group. However, the incidence of pancreatitis characterized by inflammatory cell infiltration and
fibrosis in the 2.5 mg/kg CP group was significantly decreased as compared to the control group. In
contrast, testicular atrophy was more severe in the 2.5 mg/kg CP group than in the control group.

Thus the results demonstrated that CP has inhibitory effects on the development of pancreatitis

and enhancing effects on the development of testicular atrophy in WBN/Kob rats.

Keywords : cyclophosphamide, WBN/Kob rats, pancreas, testis
(Received May 31, 1993)

T L » I

PR E %) cyclophosphamide i3, BIfER & L CH
FRREEZ|IzRBITIEMLNTEY, Ty
PRy 2L TH BB EHOTHIIML TF
FEREEZ & 2T R LNLTWAEYD, F/2,
BEdERR~7 2 (NOD=7 2) &BWT, ¥
RRNRIELIET 2EANH B L I BEINT
b;%B,Q).

H¥: WBN/Kob 7 v b i3 Besh iRz S SE 9%
EhBRBEL, 40 B8RRI EHE Il E
A RyERBLEOERREERRGW TH
21019 BEROMEIRE L LTk 12:8B8UBETS
KEBBIUZonRABoMM - ZEHFHILL, SWT
s WERIC IIE - ML F ORI R L
Tw (9 WBN/Kob 7w i, F72, 1588
B OREREOEREREERET A L IMEINT

* IRRERFESED

W39, KIFRIE, Z 0t WBN/Kob 7 F %

AvT, BREERLAS L URBEEEREICNT S

cyclophosphamide DEfi%hHE % /5t L 72,
EBMEB LR

1. BMEVICRAETRE

588 WBN/Kob#: 7 » + 60 % B AR SLC
HEVEBAL, LAMOBMbMM D%, £F20KT
ELT3BIcaiT 7,

BIDRAE L) Y — 2 AT ADFAEBIZ T,
FRDBRESEMIZIBE 24+27C, EE55+5%, #
KA 18/hr (A—n7V v i), REROEE
STHE, 128BMoMiTE L, 79 2F v 75—
CPHICE% AETORSL, REUI=3HT K9—
CRHNY 7+ Fo TRV, B2 ETHREIT 2,
i izERER (MF, 49 x> 7 VEERH) %2
BEICERS ¢,

2. HRHERVCRSE

Cyclophosphamide (3 7=#) % 8REKICER
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LTHELFML 2. BRI cyclophosphamide
2.5mg/kg 58 (CP 2.5 mg/kg #), cyclophos-
phamide 1.25 mg/kg #45# (CP 1.25mg/kg &)
BXU0mg/kg 858 (NRE) H3F/EREL
72, BEBOBRER, T ORFAMERTHRE
EN-HAERSEICY, Ty N1 HOKKER
20ml ¢ LTHhEKg SN ORAEFHEHBLAREY
HEL. ko FSIZFERE LT3 AIC1EL
L7,

3. HEXUICREIERE

Bo—RRBIRBERBEZEL, EMtcKEZ N
EL2 #E5Z20BHTKRTL, KERAERICT
—FNBRBETCINIAT A v IR (P4 VA=
#®) =RV TIbEES NE, BhERLERL 2.
TGS L R AL, BEEZHEL RIcHR
IZDWTR7TYRIRT, BREIZOWTIZ10%H
HEERILC) YHIcTREL 2. HEICiEw- HE
PefnfEA LR, HBHSENICREL:,

4. KERPRRYRIE

Bk E, MmiEE, BRERICHOWTL, H4i
DIRE ¥ Bartlett B TITV, FSENBEIE—T
BCIE & Bt CRER I A F 2 £ 886 72 RE 13 Dunnet
H B\ i3 Sheffe th 2 AWV THEEEL DK ET-
72, EoEkpERD LN VEAIL, Kruskal-Wal-
lis 2TV EMICH E 2% B8 72K id Dunnet
& %\~ |3 Sheffe B EE: % AV T EE & D Bk
24772, BROWENRIZOvTid Fisher 0 &
BREREY, BEOFEIOWTR A ZERES
To7z.

* ES
1. ;Et*v —&R!.Ev {*Ev .Iﬂl%ﬁﬂ. i 18
ER, FRER

CP 2.5mg/kg Bl BT, RE6:EBIC 16D
FECHRED Lz df, TOFECHIC B W T—RRE
BIURBHBFARICEERALNLT, FERIITHTDH
ol MOLBPIT BT, —BREBICOWTH
AT AL LD 5 72,

BEIC B ARMEE, MEEE HBELEBOE
% Table 112577,

Bk E L, MIBEE398+21glckil, CP 1.25
mg/kg BETI3 390+17g THEEZX T - 7255
CP 2.5 mg/kg BTt 355+45g & AELRE %R
L.

TFEHE I DV T, HIREE T 124+£16 mg/dl,
CP 1.25mg/kg BT 143122 mg/dl, CP 2.5mg/
kg B T115+33mg/dl ThH ), BETEELER
EHLNLroTz,

BREBCICRBOENERB L UKRERERICD
Wi, BUATEELERALN L, - T2,

2. BROFEMGZNEE

£BC B 2 BB ORERB209PT R % Table 2
b

ABECHGEL T, BEBODE, Hh, ~EVT
) kA, RIEMIBERE, S tZRRETIER
DREFBEINL, INLEFTRNSEHEE
WBE L BT 2 &, CP 2.5mg/kg Bic B\ TRIEE
MBS & RO REFEEICOWTERLR
ShRBH LNz,

3. BEoOREMERENESR

FEIC BT A RBENRBEMEFNFTRE Table 3

Table 1. Body, pancreas and testis weights, and blood glucose levels of WBN/
Kob rats administered cyclophosphamide for 20 weeks

Group Effective gl::;' Pancreas Weight Tests Weight“) (?lluococ:jse
g:{s "V(eg‘)gh‘ Absolute (g) Relative (%) Absolute (g) Relative (%) (mg/dl)

Control 20 398+21 1.16+0.18 029005 1.76+056 044+0.14 12416
gf{gg‘;ﬁmmi G| 20 390£17 107:016 0271005 177£056 046+015 143£22
%)S/gllc%ll(\%sphami ol 19 355445% 107£0.16 027£005 1L57£058 045:015 115+33

* : Significantly different from control value at p <0.05
a) : Bilateral testis



36 W E RBR RS #1115 (1993)
Table 2. Incidence of pancreatic lesions in WBN/Kob rats administered cyclo-
phosphamide for 20 weeks
. No. of Rats with Lesions (%)
Group | Effective -

: lg(:; Edema Hemorrhage Hemosiderosis Inﬂe]x:g;x;;([)gnCell Fibrosis
Control 20 4(20) 6 (30) 19 (95) 20 (100) 20(100)
1.25mg/kg
Cyclophosphamide 20 2310 2(10) 20 (100) 19 (95) 20 (100)
2.5mg/kg ¥ .
Cyclophosphamide| 19 5(26) 231 16 (84) 1509 15(79)

* : Significantly different from control value at p <0.05
Table 3. Incidence of testicular atrophy in WBN/Kob rats
administered cyclophosphamide for 20 weeks
- Effective No. of Rats with Atrophy (%)
Group No. N
Rats - Normal/Slight Moderate Severe
Control 20 3(15) 9 (45) 8 (40)
1.25mg/kg
Cyclophosphamide 20 3v (15) 8(40) 9(45)
» 2.5mg/kg *
Cyclophosphamide 19 3316) 42D 12(63)
* : Significantly different from control value at p <0.05
2R,

FECHBL T, BROFEEREIBEI L,
ZOWREERY, REMBEICL N EENIRESR
HEkE 8 (Normal/Slight atrophy), W %K &M
¥ (Moderate atrophy), EIEZEHERFEE (Severe
atrophy) ? 324 BEL 12, ST o
Rl TAT- 72, EERHDIZEEREREE (13
A EDORREDEED S 5 VI EEL I RIS
BLTVBICEE>TWB LD, HEERERENE
BEALORBMTICBWT, BERMIFEELL OF
MBBOBL DA LNDS LD, BEEEMEER 1T
AETRTOBHTICBYT, ZO8IFBLL, &
MRAE D B W I EL IR BET 204
Lo TW3B LD, .

LD L) e HE L IRENREREENRR
#T 2, CP2.5mg/kg BT, EFEXIBRES
MR RORBEHFEICEII T WY, PEEREREEY
BT 5L bicmERBREIBL, FELH
EOWEFZD LN,

52

a8

*

Cyclophosphamide (2 NOD =7 2 iz B} 2 ¥R
HOREXRET L LR EZINL T B,
NOD =7 2 I RIET HHERMKIE, TRERP LT
KENEHZII SR THCARREATHI L EN
THE %9, cyclophosphamide #5ic k3= 7uv7
7 =R NKMBOEELEWL, T snEn
i%ﬂﬂﬁf?ﬁc%iﬂﬂﬂﬂl%%%%?ﬁl,, VERIRORIEZ 1R

ETDINDEEZLNTWBY,

FERIZHE T, MEHEIZEERTEIZ TH - 1255,
KEBOBEHGREZETCPEHE 2.5mg/kg) B
DRIEFMMBRE & AR LD BEFEAINRBELD D
HEICEBL L, ZoFELEY, CPid WBN/Kob
Z o F DEKREERERICH L CIENICERT S
EDREN, NOD =7 Rz BT sl & 3T
2Nr%olz, Zokl CP oWEIEROEHR
RS ENERD LIZHELPICTEL VWD, B
BT D RRREBF OEWICERT 2 WEelEr 5 5,
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T4thbt, NOD=7ANELILHORBERTDH
B0ic#tL, WBN/Kob 7 v F 3413 B Dk
BRFEZALEW?, SRERBEOMMIZ L 2L T
HHW, EAEBETH WBN/Kob 7 v FRRICHT
% CP itz Ri3, CP &7z % nHEH»*
» b b oREIHIER Ic BT 5 TEEE 2 E R T
BUENH B,

AEBERICBWT, CPEHAR (2.5mg/ke)
BCHENERIERENHENZD LN L b,
CPi2 WBN/Kob 7 v F DEHRBEEDKEREN
R LRENMREFT B I EARI AL,
WBN/Kob 7 v | D HRRBEEOREREERHITN 15
ERICEEE D, BB TIRB L% 0% DR
ELAEHL2ELTIEIFRULPICENTWE,
WBN/Kob 7 v F D358, HRBEOREL
BESEBEA L VRELE L LNTEBY), TnRE
BERELMCE AT WS, BEDOEITICES
¥ DNA SREBEDEELE TR I NT
Vi %19,

CPic k a¥5H#MIL, Bz {4 5 DNA
EREERAICERT S 3 N300, Zon{ER
BRBHEHBROREICE VREL, FEBRTHY
722.5mg/kg &\ HENEAR TOREIHRE
ENTwiwn, RERICBWTYH, EEBENFE
BCP2BELTHNBI v P ES L2 L
b, CPHEEMNICEERELIIZRILZ I
28, WBN/Kob T v Mz HRRET 254
FREEEICmEsic R L, SmmtoRERiEs
EfzLzbnrHBIRNT:,
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Quantitative histopathological study on the adriamycin
testicular toxicity in rats

Hajime Matsui, Kazuhiro Toyoda, Kazutoshi Shinoda, Hideaki Okamiya,
Fumio Furukawa, Toru Kawanishi and Michihito Takahashi

Testicular toxicity induced by adriamycin (ADR) was studied using quantitative histopathological
methods. Nine-week old male rats were received a single dose of 8 mg/kg ADR. At 3, 7, 14
and 21 days after the treatment, animals were sacrificed for histopathological evaluation. Numbers
of seminiferous epithelia were counted in seminiferous tubule of spermatogenic stages I, II, V, VII
and XII. A decrease in spermatogonia was observed in seminiferous tubules of stages [, I and V at
3 days after the treatment. Thereafter, numbers of other types of seminiferous epithelia decreased
following progress of spermatogenic cycle. Analysis of spermatogenic cycle movement and germ cell
differentiation suggested that ADR was highly effective in killing spermatogonia type A, and the
severity of ADR damage would be different depending on subtypes of spermatogonia type A and

spermatogenic stages.

Keywords : adriamycin, testicular toxicity, spermatogonia
(Received May 31, 1993)
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Results are expressed as the means. + S.D.. * :p<0.05, ** :p<0.01

Fig.1. Cell types and numbers in seminiferous tubules of rats 3 days after the
treatment of ADR
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Fig.2. Cell types and numbers in seminiferous tubules of rats 7 days after the
treatment of ADR
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Cell types and numbers in seminiferous tubules of rats 21 days after the
treatment of ADR
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Fig.5. Stage VII seminiferous tubule of ADR treated rat at 3rd

day.

No remarkable changes were observed. (H & E, X100)

o

Fig. 6. Stage VII seminiferous tubule of ADR treated rat at Tth

day.

Spermatogonia and preleptotene spermatocytes disappeared. (H &

E, X100)
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Fig.7. Stage VII seminiferous tubule of ADR treated rat at 21th
day.

Spermatogonia, preleptotene spermatocytes and pachytene sper-
matocytes disappeared. (H & E, X100)
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Notes

FAF—FTVvA4RBIC 2ELHEEDORIEICHET 2558 (58 1H)
ICOS 2FIH L 1o VP 7 r RmksEio HPLC-DAD iz & 5 —& 4T & HERRY

BEHE - BREdr - PERMES

Studies on Identification of Drugs of Abuse by Diode Array Detection. I.
Screeningtest and Identification of Benzodiazepines
by HPLC-DAD with ICOS software system

Moghihiko Shimamine, Tetsuya Masunari and Yuji Nakahara

For the establishment of screenig testand identification of 20 benzodiazepines (Alprazolam,
Bromazepam, Chlordiazepoxide, Clonazepam, Clotiazepam, Cloxazolam, Diazepam, Estazolam,
Fludiazepam, Flunitrazepam, Flurazepam, Lorazepam, Lormetazepam, Medazolam, Midazepam,
Nimetazepam, Nitrazepam, Oxazepam, Prazepam, Triazolam), the optimum separation con-
dition on HPLC was investigated by using Interactive Computer Optimization for HPLC
Separation (ICOS) software. The two eluent systems of 0.02M KH,PO, (pH 3.1) -methanol-aceto-
nitrile (66.4:5.7:27.9) and 0.1% TFA-methanol-acetonitrile (61.6: 16.1 : 22.3) were selected by
-HPLC analyses using ICOS. These optimum separation conditions enabled the screening test and

identification of the 20 benzodiazepines on HPLC with photodiode array detection.

Keywords : benzodiazepines, HPLC, photodiode array detection, ICOS, screening test
(Received May 31, 1993)
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Fig.1. Chemical structures of 20 benzodiazepines
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Fig. 2. Interactive Computer Optimization for HPLC Separation of 9 benzodiazepines at pH 2.5.
variation of parameters : 0.02M KH,PO, (pH 2.5) 53.3~68.3%
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Fig. 3. Interactive Computer Optimization for HPLC Separation of 9 benzodiazepines at pH 2.5 to 3.7.

variation of parameters : 0.02M KH,PO, (pH 25) 0 -—613%
0.02M KH,PO, (pH 3.7) 613—0 %
CH,O0H, 4.8% (constant)
CH,;CN, 33.9% (constant)
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Fig.4. HPLC chromatogram of 20 benzodiazepines
Eluent : 0.02M KH,PO, (pH 3.1)-CH,OH-CH,CN (61.3 : 4.8 : 33.9)

Gradient : CH,CN, 33.9 — 53.73% from 9 to 12 min.
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Fig.6. HPLC chromatogram of 20 benzodiazepines with eluent 1 at

40°C

Eluent : 0.02M KH,PO, (pH 3.1)-CH;OH-CH,CN (66.4 : 5.7 : 27.9)
Gradient : CH,CN, 27.9 — 49.53% from 17 to 20 min.
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Fig.7. . HPLC chromatogram of 20 benzodiazepines with eluent 1 at

50C . :

Eluent : 0.02M KH,PO,. (pH 3.1)-CH,OH-CH,CN (66.4 : 5.7 : 27.9)
» Gradient : CH,CN, 27.9 — 49.53% from 17 to 20 min.
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Table 1. Various data at the optimized condition 1 [Eluent : 0.02M KH,PO, (pH
3.1)-CH;OH-CH,CN (66.4 : 57 : 27.9), 50C, Gradient : CH,CN, 27.9—
49.53% from 17 to 20 min.]

Ratio of UV Absorbance- .
No. RT K Rs  220/254 230/254 290/254 310/254 360/254
1

6 Cloxazolam 2,14 0.35 , 5, 1.57 1.69 0.55 0.36 0.2
11 Flurazepam 3.92 147 ,'5g 2.33 2.65 - 0.16 0.16 0
14 Hedazepam G55 cae 128 041 ous 038 00 0.01
: Cﬁ] ep ] . . 2 11 . . . . .
ordiazepoxide 6.29 2.96 'z, 0.59 0.83 0.29 0.31 0.02
2 Bromazepam 6.83 3.30 ;y'70 1.98 2.36 0.16 0.14 0.01
17 Nitrazepam 11.16  6.02 "'y 1.50 1.04 0.63 0.65 0.09
18 Oxazepam 11.95 222 0.33 ggg ggg 822 gcl)g 0
8 Estazolam 12.14 64 4or > e 9.28 . 0
4 Clonazepam 12.65 6.96 {'3, . . . 0.82 0.11
12 Lorazepam 13.43  7.45 2,86 2.97 3.27 0.10 0.16 0.01
1 Alprazolam 15.32  8.64 g, 3.72 2.67 0.30 0.07 0.01
10 Flunitrazepam 15.96 9.04 ', 1.60 1.07 0.58 0.64 0.08
20 Triazolam 16.30  9.25 4',¢ 4.65 3.20 0.30 0.20 0.01
16 Nimetazepam 16.94 9.65 10'30 1.56 1.09 0.62 0.64 0.09
13 Lormetazepam 22.81 13.35 “3'7g 2.66 2.97 0.11 0.16 0
9 Fludiazepam 23.85 14.00 2'24 2.14 2.50 0.14 0.16 0
Z g}'azgpam 24.41 14.35 5:71 1.84 2.08 0.16 0.16 0.01
otiazepam 26.01 15.36 ;y'gq 1.42 1.20 0.17 0.20 0.03
19 Prazepam 30.10 17.93 : 1.87 2.00 0.16 0.14 0
T ¥er.@x @.1% T

20@.02~% RCN
202.8% MeOH

2. 1 : 12

i | O
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Fig.9. Interactive Computer Optimization for HPLC Separation of 9 benzodiazepines with eluent 2 at

40°C.
variation of parameters : 0.19% TFA 60~70%
CH,;0H 20~ 0%
CH,CN 20~30%
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Fig.10.  HPLC chromatogram of 20 benzodiazepines with eluent 2 at
40°C.
Eluent : 0.1% TFA-CH,OH-CH,CN (61.6 : 16.1 : 22.3)
Gradient : CH,CN, 22.3 — 45.61% from 17 to 20 min.
Table 2. Various data at the optimized condition 2 [Eluent : 0.1% TFA-CH,0H-CH,CN
(61.6 : 16.1 : 22.3), 40°C, Gradient : CH,CN, 22.3 — 45.61% from 17 to 20 min.]
Ratio of UV Absorbance
No. RT K' Rs  220/254 230/254 290/254 310/254 360/254
6 Cloxazolam 2.37 0.49 4.41 1.56 1.6 0.54 0.35 0.20
3 Chlordiazepoxide 3.34 1.10 2.26 0.62 0.87 0.29 0.32 0
2 Bromazepam 3.86 1.43 3‘68 1.69 1.78 0.41 0.18 0.07
15 Midazolam 4.89 2.08, 0'50 2.78 2.30 0.22 0.04 0
14 Medazepam 5.05 2.18 1'59 0.45 0.48 0.39 0.10 0.01
11 Flurazepam 5.6 2.52 4'14 2.25 2.58 0.21 0.17 0.02
17 Nitrazepam 7.12 3.48 1'17 1.19 0.82 0.96 0.71 0.15
5 Clotiazepam 7.61 3.79 5'02 1.02 0.77 0.46 0.33 0.14
8 Estazolam 10.52 5.62 1'31 3.55 2.95 0.53 0.28 0.03
16 Nimetazepam 11.44  6.19 4, 1.33 0.96 0.90  0.70 0.16
7 Diazepam 11.77 6.40 0'42 1.40 1.95 0.81 0.46 0.19
1 Alprazolam 12.09 6.60 0.61 3.56 2.84 0.56 0.28 0.05
4 Clonazepam 12.52 6.87 0'49 1.95 1.19 0.71 0.81 0.12
18 Oxazepam 12.86 7.09 1'99 2.10 2.38 0.28 0.24 0.02
10 Flunitrazepam 14.35  8.03 .o 1.47 1.02 0.64  0.65 0.10
12 Lorazepam 14.98 8.42 1'15 2.94 3.19 0.13 0.19 0
20 Triazolam 15.90 9.00 5.96 5.42 3.82 0.24 0.09 0
9 Fludiazepam 21.92 12.79 1.46 1.82 2.33 0.35 0.22 0.08
13 Lormetazepam 23.12 13.54 7'33 2.63 2.96 0.11 0.16 0.01
19 Prazepam 25.98 15.34 ) 1.53 1.92 0.51 0.34 0.13
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Hemolysis of Isolated Erythrocytes by UV A-sensitization of Flavins

Kumiko Sasaki, Keiji Kijima and Sigeo Kojima

Riboflavin (RF), flavin mononucleotide (FMN) and flavin adenine dinucleotide (FAD) caused
hemolysis of isolated rabbit erythrocytes by UV A-sensitization.

Hemolysis induced by UV A-sensitization with RF and FMN was inhibited by 1.0 mM histidine
and EDTA, and was promoted by 0.15 mM histidine and 0.01 mM NaN,. Hemolysis induced by
irradiation in anaerobic condition was smaller than those in aerobic condition. Hemolysis was
proceeded in the dark for 5 hours after the UVA-irradiation with RF and FAD. Erythrocyte treated
by UV A-sensitization with RF easily caused hypotonic hemolysis.

Keywords : hemolysis, UVA, riboflavin, FMN, FAD

(Received May 31, 1993)

UVAR UVBItHRTZRANX —HEWDTHE
B EABEII UVB LD /3wh i Lk v,
FeHBAE 2 - LTRSS ERICER S 5 2 L2t
2 bha, VK75, NADH, NAD*, }
)7 b7 7 v DOXRSEW TS B N'-formylkynure-
nine % ¥ AN UVARMBRWRE V1G5 2 ¢
H*DNA-in vitro DR THEI N TV B,

HEEKNICIZ 7V =D R7 T3 LT n,
FMN, FADX»HBEICEINTEY), Zh b
UVARRICE ) ERic B2 52 NS 5.
Fzte)VX75€ry, FMNB X UFAD®» UVA
WRIC L 2 nBRICDOWT in vitro TRETL 72,

£ B F B

BESIUER

Riboflavin (RF) : f12%#i3 %, Flavin mononu-
cleotide (FMN), Flavin adenine dinucleotide
(FAD) : 7 =%

BHER . 4 — 7 LVEBERMNOBHRE—RIE
FEEELHEAL, 7407 —0RFRI2L D 365mm

NAUVA*RHLZ B2 1B8em»2bRBHELZE

xFEHREHE (365nm) 12 6.2mW/cm? TH
27z,

BRORE

o4 XM (BAREYHLy 2—0 LBA)
PoHRMERZHEHEICL ) SBEL T0.85%1EL+

)7 AEF10mM Y EeEER (pH7.4) T4
WP LAo%k ZoOSERERICRELZ. 0.2%F%
MERBIBE 2m] L SRBERCAM L2757
NDHEB2ml FAEFEIcmoRAE iz AN, 77
FEFICRETCUVA 2RH L7:. BEOAETRIC,
740nmic BT 2REELAEL, BAENRI S
LEmERL RS, REMRT HOZBRM O mAR
~ANHE L A2 583 UVA RHERICHELES BT
L7218, 5% SIERATIC 5 MR L CHERL
BEMEL2, BRERT COBH CRREETI X%
PR EAAZHE, REErickE LTBMEL, TR
BLICESL ..

HRB L UEE

Suzuki &2 13 RF &I & 2 & mid 2L 7F
TTHARE D ERRTWD, &I THHENHED
RF-UVA ¥Rz k2 5MIc 5 2 2B DWT T
v b EEfD ST L 2o & RILER % AV TRRET L
7. MFHHRHF T T RF-UVA BRI L 28 Mmide
b i L TRIFERM T2 28R TIE

ITESICHEML, Suzuki HNFE EMOKRER

7z, & TUTOEBIIMF % R I1c4T - 72,
P, BEFRRTTR, 0, RFOFECEDLLT
17 LIT LA YIEM L ed o7z,

RF $R&ic & 203 RF BEICBIL T¥mL,
60 & FRA T 30 «M, 120 47 Tl 20 xM TI2iT7
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5 b —izi# L7 (Fig.1). FMN R OE ML
EHBEN RFIC & 230K E ) bE» -7, L L,
30 5 Ha 4t it FMN 100 uM T 4 #30% L » i1
L7z -7 (Fig.2). FAD MR TId A2 Y
< <, 60 DRETTIX 200 M THEML
o 72h%, 120 3HET 5 & 2005 80 uM DRI Tt
BRI B mERL ML 2 (Fig. 3). UVA &
i2 & 2#%mA: FMN2RF>FAD Th -7,

100

80

60 -

40 4

o 60min
® 120 min

Hemolysis (%)

20

0 @r—T—T1T"T T

0 10 2 30 40 50 60
conc. of RF (xM)

Fig.1. Hemolysis of erythrocyte by UV A-sen-
sitization with RF
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] S
< 80 1 O_ ¢ 30 min
2 60 O 60 min
S ® 120 min
. © 40 4
§ .
20 A
L ]
0 T T T T T 1
0 20 40 60 80 100 120

conc. of FMN (M)

Fig. 2. Hemolysis of erythrocyte by UVA-sen-
sitization with FMN

100
] RF 0,M
_ 80
§ 4
> B 5hr
©
£ 40 1
o
fos] E
20 -
0 4

0 30 60

7o BEAESLTLINSFLURICIRIZEA
FEILL o722 Ed b, FROIRED UVA Df2
BEZT T LHBENLT 5 3 Cloli—ENS{bERE
B2 LOORHENLETHIEEZLNLD, £
ZT, RERTHROBERE L BnOBREREL
7z,

BT E#DBEINRG RF FME Tl R R I
BLTELS -/, MBTH 604l LoREc &
o THELREARPPLEF L7, RERTSS 5BHEE
BEDEMERIIITE CTIIRFES & 2D - 725,
RF @B TIIMAE®R LI Y B k-2 (Fig. 4).
FAD 40 uM & 120 57 BBE L 72354 b BRHEER D E
MEIL 35% Th - 12 4%, S5EEEZICII60%TH -
7z, RS & 2 BURE 0BRERLD 2 Wiz F DA
B IRA DR S e B L CEmIcE 2 L
LEZ LIS,

RF £ HF T CRE L 2R mERkiz A BRI E L
TERBELZRZ LT - TH Y, ROBRAHE
L TWwa Z a4 -7z (Fig.5).

100
80

60

40

Hemolysis (%)

20

. r .
0 100 200
conc. of FAD (M)

Fig.3. Hemolysis of erythrocyte by UVA-sen-

sitization with FAD

1 RF 10,M

90 0 30 60 90

Irradiation time {min)

Fig.4. Hemolysis of erythrocyte by UVA-sensitization
with or without RF. Hemolysis was determined 0
and 5 hr, after irradiation
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Table 1. Effects of some chemicals on UVA-sensitized hemolysis with RF and FMN
RF FMN
chemicals  (mM)
hemolysis(%)  inhibition (%) hemolysis(%) inhibition(%)
— - 64 — 75 —
NaN, 1.0 100 0 - —
0.1 100 02 99 o
0.01 96 0 94 0
histidine 1.0 19 70 14 81
0.15 93 o 93 o®
EDTA 1.0 18 72 3 96
0.15 63 0 73 3
mannitol 10.0 65 0 73 3

Erythrocytes were irradiated with UVA in the presence of 20 4M RF or FMN for 60 min.

a) : Hemolysis was promoted.

100 ] © 0 min
1 ® 30 min
. 801 A 60 min
93 4
£ %]
<
£ 404
QO
jon] 4
0 T T p 4 )
0.5 0.6 0.7 0.8
conc. of NaCl (%)
Fig.5. Effect of UVA-irradiation on hypotonic

hemolysis. Erythrocyte was irradiated
with 10 uM RF

Suzuki 62 {3 RF e RRIC & 20z 7 2 4b+
FUDLRS AF N7 TIHIEN, w>=}—
NRA—N—F X T4 FTAL AL~ THESN
TwZ e b—EHERE ('0) »#HEELTW2E
LT3, £/, 0, ¥B& L Wi RF 4
FOEBRIENES LRBL T3, 22T, RF,
FMN » UVA BR&IC & 2 5z Xt 9 2 EDTA,
0, N7 Fe—ThdeAFVrETILFL
V7L, OHI7 P HANNDAF»RY P —ThHb~
Y=L ORBERELL ImMaotxFor
L EDTARBEI%#HELRZS, 0.15mMak 2+
vryii#miciE& L 72, 0.15mM o EDTA & 10
mMoer=F—NVIEEL -2, T2+
YUY ARLTAS0.01mM TLEmMP{REEL 22
(Table 1). RFEMETIX'O, & A—ss—A XY
4 FRERT Y, L AFVOMEEMRLLE

: 100 A
80 -
60

40 -

Hemolysis (%)

in N in air

Fig. 6. Hemolysis of erythrocyte by UVA-sen-

sitization aerobic and anaerobic condi-
tions

Erythrocyte was irradiated with 20 xM of RF.

micEIBlE5ET 20120, &F2 b5, TPiLT
FU T LAHBOZHEL L WEZ SMEEL 2-HEH
EFRATH ZH, T Y728 TIE UVA
BAELTLBEOLZWZ 25, 0, ERIGLAT
PF P VT LB BWIHERRF ERELZT UL
F PV AHBMICEE L Ty 2 WS H 5.
RF #inz, @FBERTCUVARH L&D
BRI ERERL T - 2RI TED - 72
(Fig. 6)., EHRBIT M T2 RF 5710, K&
#*RF X 0 4% \» Lumichrome i2 22 b L R W9
2, HEVRBEREMEVWLHIZERT S 0,
L THMICE L -2 b DEHEZ LS,
U En#ER»> 6, RF, FMN 3 X t*FAD #UVA
BEHIC & » TERT 3 10, i & » TRIOIKEDZE
L, #BMcE 52 L2 -7, REHTE0BRRb
IREE* TBABETHELZZ L Z A, RFHRIZ L
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RF, FMN, FAD o> UVA &z, KRN A
5, HHW03EKERLRILICEET S
HHH 20T UVA AR E L FHET 2BnER
BO—DTHDHEWVLD,
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Studies on the Identification of Sulfadimidine in Pork by
High Performance Liquid Chromatography with Photodiode Array
Detector and Gas chromatograph-mass spectrometry.

Kazumasa Kamakura*, Masumi Hasegawa®*, Satoshi Koiguchi*, Masahiro Miyata*,
Koichiro Okamoto®*, Mikako Narita*, Yoshichika Hirahara*,
Takayoshi Yamana*, Yasuhide Tonogai and Yoshio Ito

Sulfadimidine (SDD) was detected in pork imported from Mexico by HPLC with gradient elution
system. UV spectrum of the peak was measured and confirmed by photodiode array detector,
moreover identified by GC/MS after methylation with diazomethane. Content of SDD in the
sample was 0.1 ppm and detection limit of SDD by the proposed method was 0.02 ppm. Application
of this method to CLP, SMR, SMM, SDM and SQX was studled and satisfactory results were

obtained.

Keywords : antibacterials, HPLC, GC/MS, photodiode array detector, sulfadimidine
(Received May 31, 1993)
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BRERSE L AR E LTER3INS
PHEWENERIE, RENEENRFMLEIES
LY EAATICHE ) BROREL T TAZ L
CEREEBRPLTCEL, —H, IhbLNHHEEY
BoKEERAS L CELHFRIEKEAS~NERERM
EESlaRZL, ARHELNDERLEEE LT
w3, by ERREEETR, ‘AR, &8, 50
BLUANMETIHLERERA 2 EEWHE 2 &
BLTRELLW EHELTWS, LirL, it
ECRBREERENEDHLNLTWEEZHLH Y,
MAEKEDRSPICHEEDE 2 REL 26 b
{OPBEINTWBRY,

EHLIIMABKEARPOSEAERNE= 2
Ny IREEIT-> TS, HPLCiIc Lk 5 —F 4
WECIVER»PLALT7 72 32> (SDD) %

il

* FPRERTEARS - R T —

RIL, SHERNES L U2 FLBAKRILIE,
GC-MS THEELBLEBH £ EBRL 2. AHicBWw
TERL 2 —EZDRH R S RAERIC LI

JITEETH ), 44h0taste %) 5 2 LBbN 2o
THET 5. 3
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LR OH

PR 4 FEAREICEBITINZ A X 2ERAN
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2. RESIURE

2.1. & *

%V B (0XA), An77 v 1>~ (SDD),
ANT P A7V (SMR), ANT PP A XL >
(SDM), 277 %/ %4 > (SQX) : Sigma
HH :

ANTPE AL XY (SMM) @ HE—BIEEW
B

AN Ky 72 (CDX) : Bayer Japan 8
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sut F—n (CLP) : 74 3 A4S

F 4 HnPr (NCZ) | Kk HABISEGRE

N-AFN-N-=}ruVRFE FTHT74FT4 27
L)

Tbr=FIN, 2Z/—N, ~XH>, P70
02y IMETERER 7o 7T 7H

EEEe, A5 )E, PIFNI—TIN, Kby
)4, "4 78 R—rv—k) ! AT M
EEFR

2.2, AEHEFRIRIERE

CLP, SDD, SMR, SQX, SMM # k& vr SDM i
10.0mg 2 A% /—nicid» L 100ml & L, CDX
ENCZi310.0mg:2 7+ b=t YiciEs L 100
mlEL7 F2O0XAR10.0mg 7r=t1Y)
-7k (1:1) ICHMEL 100ml & L7z (% 100 ug/
ml). :
2.3. HPLC & irHARGIERIEH

FRIBHOAEMEMBEEEE N E42ml %
BEL, TE=FY-K (1:1) THKL 100
ml & L7z (%2 pg/ml).

2.4. GC/MS 5475 SDD FEd¥HL

SDDAZE#FH 2ml % £ 2 / — 1T 100ml o
WU 2 pg/ml DEEREEI E L 72,

2.5. AFIMURBC TV AFv-2—FIVBHED
AN | ,

BELL DHFEY ICHEYV, 45ml @ 40% KOH sk
BEES0mI OV FLNZ—FNEZAT7S 20l
Al K& LEH S N-2FL-N-= bV RE#% 15
gRLETOCTRY P RI—F—THBLERKL
2. BEKCERE T -TABET 2RI,
KOH %2 BAREL 72,

3. ER&IUVER

3.1. HPLC

BV —@8: > A7 a3 ¥ b o—F—SC8010,
TaTN7TTIvPe—KRr7CCPM, BEHE:: X
H— MX8010, EA-IBIRINEHZE UVSE0L0, M
H 8% FS8010, 77Y > #—PP8010, A —F ¥ > 7
5— AS8010, % F A4 —7> C08010, WATERS
HE 75 P FA4AA—FT LV A BRHEEE91], 7
> #—5200

3.2. GC-MS

B 8ERE | 9100MK, 7— 2 B%E PACK
1500

4. PERHG

4.1. HPLC

— kAT uEY—@8, TSK GUARDGEL
ODS-80TS (3.2 mm i.d.X15 mm)

STEES T AL KV —M8, TSK-GEL ODS-80Ts
(4.6 mm i.d. X150 mm)

BT LBE 30T

FBEHFEYE ¢ 1.0 ml/min

FEHEAR | 20 ]

BEMHER  AMB LU B 2EROBEM
DIRAIT & 2 ERBEDE S M - BRSBRES
EEHEoOMASDbYIC L), IEROSERR
HEINDZ 7 ) —=> T %fT- 1,

AW K-BEEE (1001 0.3)
B# . T b=} -K-BEERR
(80:20:0.3)

BENE7 7T L
B# 0~75% (0~25min Linear)

B#  75% (25~30 min)
B# 100% (30.1~40min)
B#K 0% (40.1~60 min)

Bk

SRR 270 nm (0~24 min)
350 nm (24.1~30 min)
F¥eARHEE  EX. 337nm EM. 365nm
AZN—=v 7t T nlEEpE LR
RERHZAT I E— 72 RIBSNEE, Filb
DWEVCHLHFREBBEFCIVERTELEL
bz, 7x T4 A—FTVAHEICE D 27
FAVBIEERATVEREL 72,

4.2. GC-MS

S T 40 J&W Scientific #5, DB-1 (BE
0.25 4m, id. 0.25 mmXx30m)

AEEAR 2ul (R7Y v L R)

A 7 AR 100C (3 min) —30°C/min—250C
(25 min)

EADRE :270C

oL —F—iBNE L 250°C

44 IRRE 1 250C

X ) —T R EBRE~N) YA
A FINEEERE B TER S DS I2fEv GC
-MS o) SIM Gt %47 - 72.

5. HERBRORNE

5.1. HPLCA#tRNRBEHHFAR v

HPLC iz 363 2 RIS OAMIZ B ELEY

& NiT-o 7
5.2. A FNFEECDIHORRIBHNHTAR
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A AT BRI ORIz L ) 2 F
MEPREFTU WD RIS NHED THREBERD
FAUET, ImDAZ ) —NICERLE. 20D
ARZ 7 —NEBEREESOmMIBFNF AT T A3z AR,
PPV A~ —TNEEE SmlMZ 2%, F7
7 FATIRBERRKEL:. Zoi v—2Y
— IRV —F—THREEEL, PxFrz—F
HERBLLELo%2 GC-MS CHlZEL 2. 72, B
EZBRALRZ nE A5/ —NICEREL, HPLC T
Y — 7 DEROFEL DL 12,

HRB L UEE

1. HPLC & 2 SRS SR tt0RE

FTERBBESRENECEN ZIA LT 0T T4
ERETLZA, T =) VBEMEW RV
THE—7i7a—Fizil), SEEROIEERIC
I 2B THEEI TS TH - 2.

ZDi, BRBESEEHECEEL, T}
= b YNBER 0%> 5 60% (BHT5%) = TH
REGICELERLZ LItk ), i —2713 104
PRIz A EoBL, ABRRERIEY v —7%
v—7®kERL2Z (Fig.1).

b
g
» -3
UV Detector 8 b=
[mV]) r 53
o]
3000 S%gé N
] 155 Z
20.00
10.00
0.00] —
0.00  10.00  20.00  30.00
: [min]
FS Detector §
[mV] [}
80.007
60.007]
40.007
20.007 l l&k
0.0 T
0.00 10.00 20.00 30.00
[min]

Fig.1. Liquid chromatograms of synthetic anti-
bacterials with gradient elution.

% 72, SMR & CDX, SQX & SDM i3 5rBt+& 1
KHERBUANE->TIENE—7 THIALZY, R
7)==y FHEE LTIRE— 2 OXEb b Ko
THLEMEEZ b,

W% EI: CLP A 5 SDM £ Tit 270 nm i %
EL, NCZoA3BOnm TR £2IT-72. =42
OXAIRDWTIHHEBRHB LA L 72, Bl —
7T»H 5 NCZ s, BHiE 100%0E4T10
SEWL TH 7 LDHEZITV, B AWK 100%
T04MarTF4avy=v72EKL, B3L
FEH,

A & 2% THRIEIX SMR, SDD, CDX i
X *OXAT0.02ppm T4 N, SMM, SQX, SDM,
NCZ # X t* CLP Ti3 0.03 ppm Th - 7z,

2. HEBAEORKE

EKEWROEBRMERO—F ki iE 2 HE
SNTW B A7, EARES HILY, BEY DR
BN TIITE A EDBERBATIENED 7 ) —
YT ASasu= I T74—2HHALT
Wa, LaL, #7608 M0IIEEA—2—S0y
MoEDRLBI EhH Y, EBREICL > THEM
LHBREGOERIZ L) BWROBERES T2
WD D 5., TR - L REOERIERE D
BRI A 2 ) == 7T 31203 —Fn A T 46T
VAR WA W NPT 3: Lorp -

L7zt T, ARESHEOEEIEA 2T 5
ISI3h 5 2082 b WRBREAROHANIEE L
W, Zok ) kEBHE»L, FREAEFAOR ) —=
AR AT LNEE L WEEREY F AW,

3. 7ML F—FPLAEHBICLS

-2 nmER

BMAWHEBEARZRARE L TEEEEY THliL,
BEORBHECINVZR 2V —=> FEEHBLEE
Z%, SDD :abNnaE— 2RI £
THWLDHE? I ETWTIHEHENAV I 2T
Ay 7BEBE T b= Y N-K-FEER (16:84:
0.3), (20:80:0.3), (25:75:0.3) DHHEMEK
B THPLC AT 2 RAL EZ S, WTFNOBEIH
I2BWT Y SDD niE#t g L F LRFERE 2R L
7z (Fig.2)., %72, 20:80: 0.3 BEMHICEI S
— 7> L SDDEE LML 72 (0.1 ppm iR
).

B 74 b 74 A= FT VARl A TR
7 Y NORERRA D, RBRIBEOBEIMEN
®, BEFLANT INEBLZ LN TE LT,
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Standard add

{mV] AV,
30.00 Gradient elution ]
20.009 I\
10.00 0.01: \/
0.00 ‘

0.00 | 10.00  20.00 3000 ]

[min] 1

[mV] } 0 LN

20.07 Isocratic elution I ' ' .
200 ' 300 400

10.01
0.0 .

0.0 5.0 10.0

[min]
Fig.2. Liquid chromatograms with gradient elu-
tion and isocratic elution of sample.

Isocratic mobile phase : CH,CN-H,0-AcOH
(20 :80:0.3)

T, RBRBRLEErATH I FICBEL,
AR P VoRELERLIEZ S, SDD DR
WEWHN A7 PV (BRI 268 nm) & —EL
7z (Fig. 3).

4. SDD O *AFILE GC-MS =& B3RE

BB sk 2HMEE A7/ —NVBRIZL T
A F ALz RA LD, SEHEROERFHHIE <,
BFRERIBLN o2, 22T, EH LM
HEE® CTHRBRBERZEML A FME2T-722 25
BIFic SDD @ 2 F M Abd T & 72,

SDD #Z#IFH D £ F VFEEAKE B TGC-MS
TR ARZ P AEAEL (Fig. 4), HEHEY
BB —7mBEniEv M/Z (227, 228) #~<—
A=t LTAF it SDD E#EHEB L U2 F b
REIEWED SIM BT 21T - 2. TR, SBRE
W 5 227 & 228 ) M/Z HHEHEIANE & ) LR FFRE
ekl 3 (Fig. 4), HESICBWTY SDD
hFEE S Lz,

¥ 72 A FIALRBRERIC DWW T HPLC AL 72
L2 A, KELOHED DL 5 iIc ko SDD &
ALbNBE—713HEL .

200 " 300 T 400
Wave length

Fig.3. UV spectra of spiked sample and non-
spiked sample by photodiode array detec-
tor.

5. FEDBOERAMH DGR DT

HPLCiz k227 ) —=> 7, E£&, UV
7 PV B L U A FIUERBBHEE RV E—7
DY EFEE, FiziIGC-MSH SIM iz k 2 &
W —Engtrgic & KRS S SDD #H LE
ETLZEHTER,

INLNBERZTOICEZY), BELOFEIC
o x, Hmmak % HTCLP, SMR, SMM,
SDM 5 £ FSQX iz oW T b X F 116 GC-MS
DM EREEIRE 21T 2. o DARER
SDD & AR &BTat, RETEHLNTH-
72 (Fig.5). %8, CLPicow<Tit, EHLIER
HLTBLT, EEENENSTETL £ FULE,
ECD-GC THIEL TV a ik T &L v, FEHLIZS
E#IHTCLP D= A AR b AERIE L7z, F/2
B 513 Sep-pak Cis ZHEVWTHBREROFANZ
ToTah, BELIR, #T7L2HCEWHET,
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#as EHbhAVTFIIVYOY
Z7uR b /o7 4—HA27u=h
100.0%
. 27
i SDD
3
n[;:
.sz:'l:.*.— T an: — Y
50 100 150 200 250 300

Methylated sulfadimidine

228¢ . 4)

— T

18.0 19.0 20.0 21.0

Non-spiked sampleﬂ]\/\
EEE-N\/\\\_~

28¢ 1.0

18.0 19.0 20.0 - 21.0

Fig. 4. Mass spectrum of methylated SDD and
SIM chromatogram at m/z 227,228 of

methylated sample.
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FAMEFTVRIFIC A FIULEIT I Z LA TE T,
HPLC TA&BHEME AT L TR L 72384,
TORMBEBRLLLT71 44— FT7 L 4Kl
S & D AR PV 72T TR BREE K 4,
WP L 2 227 FADENENORMEDL S ) 5
HicEEN b oz, £ZT, AFMUicEdALT7 7
# B & * CLP ) GC-MS 4473t vic HPLC & if
2B} 32— 7 niERoRER, o BERER
WMYANDZ LHTHETH ), —HOMBEHEEL
THETEB D EEL LN,
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T4 - 5 RBRATHE, 109, 78~79 (1991)
3) K. TAKATSUKI, T. KIKUCHI: J. Assoc. Off.
Anal. Chem., 73, 886~892 (1990)
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Fig.5. Mass spectra of the methylated SDM, SMR, SMM, SQX and CLP.
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MRS HEDOFEICE T 258 (B 9H)
FriaksfEE N-Ethyl methylenedioxyamphetamine, N-Hydroxy
methylenedioxyamphetamine, Mecloqualone, 4-Methylaminorex,
Phendimetrazine 3 & U Phenmetrazine M#Z % 8% & KRS T— 2

BEYE - e - PEEZ

Studies on the Identification of Psychotropic Substances. IX.
Preparation and Various Analytical Data of Reference Standard
of New Psychotropic Substances, N-Ethyl methylenedioxyamphetamine,
N-Hydroxy methylenedioxyamphetamine, Mecloqualone,
4-Methylaminorex, Phendimetrazine and Phenmetrazine .

Mochihiko Shimamine, Kazunori Takahashi and Yuji Nakahara

The reference standards of N-Ethyl methylenedioxyamphetamine, N-Hydroxy methylenedioxy-
amphetamine, Mecloqualone, 4-Methylaminorex, Phendimetrazine and Phenmetrazine were chemi-
cally prepared from commercial chemicals. Their purities determined by HPLC were more than
99.8%. The standard spectra and chromatograms of the standards such as TLC, UV, IR, HPLC, GC/
MS and NMR were measured. For the identification of these six drugs in forensic laboratory, their

mass fragmentation and NMR spectra were discussed.

Keywords : psychotropic substance, standard spectra, standard chromatogram
(Received May 31, 1993)

i L o iz

EFEHLNARE TCREEERERRERNERL
T, BEHEIORE - HeWElB L UTRHERED
IZHFO8E, DITENREM, RPAShortisk
DWREFIT> T 5, B TIR6ENT 7275
I URDBEHICOWTHEL 225, 45EIIHKE
B L TR REEIREE BRI iz i 2 & Nz mpafhsE

75 LEA R 2 11 5 N-Ethyl methylenedioxy-
amphetamine, N-Hydroxy methylenedioxyam-

phetamine, Mecloqualone, 4-Methylaminorex,
Phendimetrazine 8 & tf Phenmetrazine iZ 2> T
BHEGOBE LT, BN T— 28ELD
THEET 5.

o kB

1. N-Ethyl methylenedioxyamphetamine
(N-Ethyl MDA)

N-Ethyl MDA [3X)3£#]17 1 5T, MDMA® de-

signer drug & L CE»  ICEEZEINTWzd%, 1986
FioEEm» L0MIGE LTRHEI N, 2044
MDA X* MDMA 2 H{URWELAE R TR Y,
MDMA @ “Adam” i23¥L, “Eve” &I 3.
1EfEHEIT 50-100mg TH Y, MDMA ki
DR,

2. N-Hydroxy methylenedioxyamphetamine

(N-Hydroxy MDA)

N-Hydroxy MDA i3 N-Ethyl MDA & /2 REIRF
iz MDMA ¢ designer drug & U CE»IcEES
nTHY, “Fantacy” LW IBET, BRENT
w5, MDMA k9 LfERIZTE,

3. Mecloqualone

Mecloqualone i3 # ¥ 77 v > Sl 8% - HEIEH]
&L THiRE 2wy, ¥, AREKEE2ET
I EHREBREND L L VEREOF AL
&b, QEMICERINGZ XL T N,

4. 4-Methylaminorex

4-Methylaminorex I, AKEBENOT I /Ly
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IANAFNVEBRTH B, Z0HDITRER S
(¢, LiFLig=N 77+ MDMA &HFHL T
BEEHHEN, TNLDERAEZEL (HEIEE L
iz, BT LEMEA (BIR, ho\EZ, ®%
AWLIZ3, 7Fviary2il) »8bhsb,
F 72 4-Methylaminorex i3 % RIEFA D% LR
®<, e bicBWTlmg/kg (Lv) TREEMLH
Hb#, 5mg/kg (i.v,ororal) CTHICERZ &5°
b5, FREOETWHIEALATWS,

5. Phenmetrazine & Phendimetrazine

Phenmetrazine {3 diet pill & LT, 1 H®Z X5
mg EOTHYLNS, WHCIZEWERID LT ¥
7xF IVORBGEEZ bNTWeY, EHTK
BIERL 72854, AvRediidtsEr, 27
—FrEHRHETHI—0 v RAUCKRICELASR X
-7, 181,500mg bEHL2r— 2L H 5,
Phenmetrazine o) & HE R0 4K £ 2 B 12 & v». Phen-
dimetrazine i Phenmetrazine ¢ £ 5 )R B T
»HY, IHTERDIEREE % 0,

£ B o

1. BEZOWNE
N-Ethyl MDA{2 Braun & N5 T2, Piperonyl-

methylketone (GE3{tm%), Ethylamine. HCl & &
* Sodium cyanoborohydride DKtz & D &8 L
. )

N-Hydroxy MDA {2 Braun & ?J#T?, Pipe-
ronylmethylketone (HEF{bE) & Hydroxlamine.
HCl & /&4, DWW T Sodium cyanoborohydri-
de L RIBEEE&RL 72,

Mecloqualone{ Grimmel & )5 T, N-Ace-
tylanthranilic acid (fI¥#i2) & o-Chloroaniline
LR &4, 2w Phosphrous oxychloride & K
BEEARL 72,

4-MehtylaminorexitPoos & N5 #: T, Phenyl-
propanolamine. HC] (foJ6#i%E) + Cyanogen bro-
mide Iz & D &L 7z,

Phendimetrazine i3 — &5 Clarke @ J5 & T, 2-
Bromopropiophenone (Aldrich) & N-Methyletha-
nolamine (FIJEALZE) ok V&Ll 7.

Phenmetrazine{x—&B Clarke 4 #T%, 2-Bro-
mopropiophenone (Aldrich) & N-Benzylethanol-
amine (Aldrich) Ik D&KL 7=,

RE, BIEIIHIRORERFRME R

2. ¥ @

PIEHFBRUTOLDERW,

UV : B UV-260 463683

HPLC : ## HP 1040M, A —}+ A > P22 %—

PATALIB0MFES LA —FTVABRBI R
T &

GC/MS : #&# HP 5890A (MSD 5970 1)

IR : B IR-460 KA Ed

NMR : Varian GEMINI-300 FTNMR

(300 MHz) #RERERIE

3. BRFE

3.1, MEonwbs57%

FEARR AR 4 7 7 —NEH (1-500) %
Flvs, TR (Silica gel 60 Fpsy, 2 27HBY) i
#FL0pl ARy P LA BRGELBABRELTIC
R,

RBAAEE

i) methanol : conc. NH,OH=100:1.5

ii) CHCl; : methanol : conc. NH,OH

=27:3:0.1

iii) CHCl, : acetone : methanol : conc.NH,OH

=15:12:3:0.1

ZERE WLaESBRI Vs ) T ABER

3.2, EABRPRRS PN

EZRED A F ) —NEBEBEARL THW .

3.3. EEEGEIATIIST4—

FRBER ISR oKER (121000 2 H\,
A=+ A2 78 —TED 2yl % 7=t 77
ZIWZEALR, # T 403 Inertsil ODS-2 (5 4,
150X4.6 mm), B@EHHEIZ A¥# :0.1M KH,PO, :
CH,CN=85:15 B# :CH,CNiE&A®%*Hw
2ZrEL, 0~9minid A ¥ 100%, 9~15min L
B#%Z0-40%n 77 x>}, 15minklifid
AB=60:40DF A L7l IuEiEELL, W
#EiX1lml/min, # 7 ABEIX40C, HEEIIR
210 nm TRIEL 7.

3.4. HR2av /5 7-RES(GC/MS)

GC/MS nillsElt, &FRBEREEEIT LY 7
nEuTeF (TFA) F3EEHTIT- 72,

EBR DA Z /—NBEREBERRL THY,
— TS —TEDIpl T 7u= ST 7ICHE
AL7z,

(1) TFA &F¥4kib

ERoA S/ —NBERDOE—HEE), BEX
B LTHBBREIEKN ) 70t o iR | R F



68 B E RR

R & F115 (1993)

WV (1:1) #EHENO0.2ml 2z, 60°CT20 4R
BT 5, Wk, BRTEBRAWRTHERZEELZD
b, BEERF N 0.1mlicEEL, RRHERET 5.

(2) REFMH : :

WEERH%2 TIRRT.

A7 45 :10mX0.25mm id. 100% dimethyl-
polysiloxane capillary column (TC-1, ¥—=x
H AT 28

HA : Splitless, 200C

RIEIRE : 60°C (0.5 min) —20°C/min—250°C

XY DVFHRA I ANYT L, 4.5psi

3.5, FABPI~Z M

HHABH Img # AW, Bt ) KBrée%
fesiL, REL 2.

3.6, BENFXWASI A

&K (E%) #10mg % CDCl; (1% TMS %
Z0) 1mlicBEL, SRNEHRE T 5.

4. ERERRLK

4.1, HPLC &L SHEDAE
HPLC 74y B &A%

A7 2 Inertsil ODS-2 (5 #m, 150X 4.6 mm)

AEHARL 0 0.05~0.5% 4 7/ — B

HEAR A=} P27 —T1~ 5/41%2337\
T3

¥ 1 1 ml/min

717 ABE 40T
TAT » 7245813 Table 1 & & Ur Fig. 1 IR 7,

THpEF = 7T 52012, L NOERENE
WHEEALLDY, Integration DEEIZ Threshold %

EHO~—-1THEAT LY, —5ETTTFHFTREL,
zu=et 77 A bicBOHAMYC— 7 RELERS €.
MRV HPLC-UV T 99.8%ULETH 3,
UTF, chbnbnzERRe L CHWEZ, MER
ENBAKLE OWTLR—ARIHLTIRIZEA Y
FL#FE 5.

4.2, $HERBLUBK

N-Ethyl MDA. HCl iz A &4 SR %K T, B
Al 201~202°C (lit.»201~202°C), N-Hydroxy
MDA. HCl iz BB R T, Bt 148~150
T (lit.? 149~150°C, lit.® 148~150°C), Mecloqua-
none (¥ B EEEKEERT, RELIZ128~130C (lit.”?

-130~132°C (lit.? 125~128C), 4- Methylaminorex

IFAEEAIRBRT, RiEIZ154~1557 (lit.® 154.5
~156C, lit.? 154~156C), Phendimetrazine tar-
trate (3 A EESRBE T, BLAI3184~186 (lit.'?
182~188C) BB [2]F=33.3 (lit.!” [«]E=32
~36), Phenmetrazine. HCI i3 & 45 & KK T,
RS 176~177C (1it.'0 172~182C) TH -7z,
4.3. MEoovty57% (TLC)
SHEORBEBEEIC L 55 80 TLC DRI
Table 2 I2/R$E) Th 5. :
BEREEEL 2B, “WToBEER T il
BIFICGBEL, 6L ODBIMIITETH S 22,
4.4, RABRIX~RZ b1 (UV)
ZNENDRDEK, BB L UCEBEOHER
%% Table 327”77, UV R methylenedioxy-
phenyl 7 Nn—7, —B#X> ¥ N —7BL U
4-quinazolone P‘V) I TIN—T Gz,

Table 1. Purities of the standard drugs by measurment of HPLC-UV detection

Compound (i) meswredlom)  (weads)  phase
N-Ethyl MDA HCl 2.76 210 99.87 - 1)
N-Hydroxy MDA HCI 3.76 210 99.82 (1)
Mecloqualone 7 6.24 254 99.93 (2)
4-Methylaminorex 291 210 99.93 §))]
Phendimetrazine* tartrate  7.23 210 100.0 0}
Phemetrazine HCI 3.40 220 99.80 3)

Mobile phase

(1) 0.IM KH.PO, : CH,OH:CH,CN=3:1:1

(2) CH,OH:H,0=9:1
(3) 0.1M KH,PO, : CH,CN=4:1
* Peak of RT 1.90 : Tartaric acid
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Lc A'218,4 339,100 + NE-MDA21.D LC A 210,4 530,100 of M-AMI-@1.D
420 N-Ethyl MDA 2200 4-Methylaminorex
(HC1) 2020
1820
300 1600
t4e0]
Z Z 12e0]
§ 200 4
1e98
8021
] se0]
19@ g ¢ ® o
© <ee B
. 200 .
] & 2 n
1 2 4 1 2 -
Titme (min.) Time (min,)
LC A 210,4 530,100 of N-OHMDQ1.D (C A 210,4 530,100 of PHENDSL1.D
see
azin
700 N-Hydroxy MDA o Phendimetrazine
(HC1) (tartrate)
see 700
see] s00
% 420 2 Seej
€ 4001
300]
30027 ~
o
zea - 200 @
1ee] ~ 100
~ L\ -
2 °
? 4 [ 18
' T(m.z (min,) 4 Time (min.)
LC B 254,4 550,100 of HEC:'!Z.D 2009 LC R 220,4 350,100 of PRENME-S.D
)
Mecloqualone 162] Phenmetrazine e
2501 N
160 (HC1) °
2001 1401
122
z 150 % iee
€
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19221 so
o e ~
se] v N
. 201 .
2] N
° z P! 5 s - es T rey P
Tima (min.) Tima (min,)

Fig.1. Chromatograms of the standard drugs by HPLC

Table 2. Thin layer chromatographic data of six drugs

R,
Compound Solvent
1) 2) 3)
N-Ethyl MDA 0.62 047 0.33
N-Hydroxy MDA 0.80 0.59 0.42
Mecloqualone 0.80 0.77 0.72
4-Methylaminorex 0.66 0.23 0.20
Phendimetrazine 0.69 0.52 0.38
Phemetrazine 0.76 0.67 0.57

Solvent : 1) methanol : conc. NH,OH=100: 1.5
2) CHCI; : methanol : conc. NH.OH=27:3:0.1
3) CHCI, : acetone : methanol : conc. NH,OH=

15:12:3:0.1
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Table 3. UV data of six drugs

. /‘. xlex?H /‘. MeOH
Compound - .
nm E% nm Ei%
N-Ethyl MDA. HCl 222 103 217 161
256 14.4 288 158
N-Hydroxy MDA. HCI 223 118 236 168
256 13.0 287 163
Mecloqualone 249 255 265 375
273* 325
287 100 305 150
313 115 316 120
4-Methy_laminorex 244 6.0 253 8.9
255 8.2 259 10.9
262 7.6 265 8.2
Phendimetrazine tartrate 238 24 251 4.6
253 4.1 257 5.9
259 4.3 263 48
Phemetrazine. HCI 229 15 251 7.2
253 6.6 257 9.6
259 7.0 262 7.9
* Shoulder
LC A 21Q,4 550,100 of HAL-MB—-6.D
1200 +
3
1000 4
800
= 600
£
400
4
65
200 1 2
§ e
5 10 15 20
Time (min.)

Fig.2. HPLC chromatogram®* of six drugs

1. N-Ethyl MDA, 2. N-Hydroxy MDA, 3. Mecloqualone,
4. 4-Methylaminorex, 5. Phendimetrazine, 6. Phenmetrazine
* Mobile Phase 2)

4.5, EBFEHEHIavbS574— (HPLC) 4.6. HRA/B=2 bt ¥537-HESH(GC/MS)
Fig.2n 7 o=t 75 A%RT & Jic, Phenme- 6 LAk » TFA FEAKO R
trazine, Phendimetrazine, 4-Methylaminorex, M (RT) BXuUEvr— 7% Table 51277,
N-Ethyl MDA, N-Hydoxy MDA, Mecloqualone O HEREEE
DIRIZEM L, 23 0L EH BT B2 15 N-Hydroxy MDA LIAH3 s E X CRIEER T

L7z, Table 4 I ENEFNNERRERH 2T % %, Methylenedioxyamphetamine 3fiz, g %3
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Table 4. Retention times of six drugs by HPLC

Compound RT (min)
N-Ethyl MDA 6.77
N-Hydroxy MDA 8.07
Mecloqualone 22.711
4-Methylaminorex 6.23
Phendimetrazine 5.05
Phenmetrazine 4.77

iz & D&KL 22 amine #4 & m/z 135 DFFIRE
SHEY— 27 L% 5. Mecloqualone 12 E 7 #F%3
ClED[R8E (m/z 235) & X FNEDBEE(m/z 255)
T & - 72. 4-Methylaminorex #3413, oxazo-
line RO & 5 diamino A3 HT~<— X 4 * >~
& 7¢ 3, Phendimetrazine & X tF Phenmetrazine
T3, tetrahydrooxazine R D3Iz &k % amino
BRarhiE4 > %5, N-Hydroxy MDA o34,
GC L Taa % 2T URITHEEED MDA X Bt
B4k o MDA-2-propanone-2-oxime @ 2 4 %
ERT2ZEMbNTWEY, L7cd»>T, N-
Hydroxy MDA 357 % $ Tiz GC/MSic k 3
43 Hrid i 3k 70 v, Mecloqualone & Phendimetra-
zine D=2 27 F ) (EI) % Fig. 32T,

@ TFA &2k

N-Ethyl MDA, N-Hydroxy MDA, 4-Methyl-
aminorex, Phenmetrazine ¢ TFA ¥k < 2
27 P V(ED # Fig. 3Ry, Th b0
N-Hydroxy MDA & & (f 4-Methylaminorex LISt
BEXENBHUBER L ERTH - /2. N-Hydroxy
MDA XN & Oic 229 TFA #» A, m/z 387
IZRE— 7519 1% DHMNMELTHAA TS, 4-
Methylaminorex TIX 1#&7 3 /E 2 TFA4LZ 1,
B — 7% 6 CF (m/z 203), CF,CONH (m/z
160) DBEML 2EE— I R5N5. ZNHNR
7 M EECEEWEOREDR, REETIZ LA
WEETHD EEbNS,

4.1. FABERA~Z b (IR)

6 FEN1L& % KBr LRIk & 5 AR R~
7 b % Fig 41I2RY, #HENREBAICH 3
ZEHTES,

4.8. BRETILB/I~S L (PMR)

6RENLAHN T by rIANL T (6
ppm) NDJRE % Table 6 ic/~3, MDA B #E A&
> PMR i3 5.9ppm fHikic A Fv o F 4 % o

Table 5. Retention times and principal peaks of six drugs by GC/MS

Principal peaks (relative abundance, %)

eak
)

z

R

RT
(min)

Compound

420 4.7)

135( 4.8),

51( 6.1),
135(35.9),

77( 6.9),
140(48.9),

44(30.6),
162 (60.8),

207(M*, 0.1),

72
168
135

5.96
7.15
6.28
5.69
9.53
8.24
7.69
5.26
5.08
5.97

base

N-Ethyl MDA

51(19.0)
160(19.4)
136( 8.7)

77(25.5),
105(19.9),

303(M*, 8.6),

-TFA

base*

77(58.5),  51(54.2), 146(45.7),

162(27.7),
236(16.5),

193(M+, 69.4),

N-Hydroxy MDA

69(19.0),  51(14.5),

111(11.7),

77(20.1),

387(M+,19.1),

135
235
70

- (TFA) 2

base

50( 9.5)
161(18.6)

76(11.2),

75(12.4),

270(M*+, 5.2),

Mecloqualone

69(44.5),  42(39.1), 77(19.0),
117(40.3),

43(66.7),
160(60.8),

176 (M*, 11.9),

base

4-Methylaminorex

91(22.8)

70(50.0),

69(55.6),

272(M*, 0.5),

203
57
71

-TFA

base

85(52.7), 56(26.4), 77(11.6),  70(11.6)

42(83.8),

191(M*, 3.9),

Phendimetrazine
Phemetrazine

56(52.8),  70(25.5),  70(25.5),  77(18.0)

42(82.5),
167(44.7),

177(M*, 5.7),

base

56(24.5),  42(22.3), 69(21.8)

98(26.5),

273(M*, 1.7),

70

-TFA

* 3,4-Methyleneoxyphenyl-2-propanone-2-oxime



72 . A

B mas &

W15 (1993)

(254) Scan 7.143 min. of DATA41H_ME_TFA.D

(286) Scan 7.687 min. of DATA4:H_M3_TFA.D

®8.0€

60 83 120 129 140 160 18@ 288 220 248 260
Mase/Charge

7.0+ 2.5€+3
1.0 . 223,
4-Methylaminorex-TFA
6.0E+3 3.06+8
N-Ethy! NDA-TFA
s.eE+s 2.3€+8 160
- N ) ~
2 a.oEen 1o 22,0845
H N H
° H 117
€ [
2 a.eces 3 1.5€+8
4 2
77 95
2.0E+3 5 / X 1.BE+S /43 v 142
303
1.8E+3 108 N~ S.0E+4
LL { 190 }“ 264 l l 223 S
a. peso MUl A % W1 ) ! z 8.0+ " .h ) 14
) 120 150 200 250 00 B 80 100 120 140 168 180 200 220 24@ 268 200
Muss/Charge Muzs/Charge
(182) Soan 5.688 min. of DATA4:H_M3_TFA.D C135) Saan 5.238 min. of DATA4:H_MG_B.D
9.06+3
hd 1.86+6] 42 87
s.ece3 phendi X
1.6€+% endimetrazine
7.0E0% N-Hydroxy MDA-(TFA), e
1.46+6
6.0E+3
E s 1.2€6] -s\
§s.eces E 1.06489
5 4.0ce8 E 8.3
302031 o 27 182 397 s.0c+5
2.0e08] N\ 7 l N 4.0E45
105
1.06€+8 199 2.8E43 | L 81 / e 176 181
273 194 158 7
.00 L.LU Aol o i N | 1 N ol lu” AR i
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(4@4) Soan 5.53@ min. of DATA41H_NG_B.D 18@) Scan 5.873 min. of DATA41H_MG_TFA.D
8.0E+3
433 . Y
9.+
8.PE+S Phenmetrazine-TFA
9.BE+S
?.0€+S Mecloqualone
?.0€43
6.0E+3
H 3 8.Bees
£ s.eces ]
1 B 5.0E+S 167
€ 3 /
5 4.eces H
= e 4.BE+S
3.0548 3.0643 s V2
2.8E+3 23 11 2.0€45
o] P T - e | l.n/w
-BE+ 206 1.0E+3: 224, zps 22
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Fig.3. Mass spectra of six drugs

DAFVENL T NHsinglet TR LN, D
amphetamine i & BHFEIC 5] & 1L 3. 4-Methyl-
aminorex T3 oxazoline IR L7 2 |+ > #f doub-
let (C-1), quintet (C-2) TH I 5, Mecloqua-
lone  PMR {1 aromatic 7w } > LIAHE 2 F 03
NAHATH DD, 1.64 £ 2.24I12 2% 7 singlet »* R
Litd, ZhiBEEN~Y RN conformer A*
FAET D70l 2N 2 F V&L 7Bl g
L # 2 5 h 5, Phendimetrazine & phenmetrazi-
ne it R PHL A7 LV EIRT D, tetrahy-
drooxazine IR b7 v b V3 HHH Y, C-113
doublet, C-2 i multiplet, C-4 35 X *C-5 iZ do-
ble triplet #7R L, tetrahydrooxazine BOFFEDH
L T7FAHEND,

& #®

ARSI RES & AR HRIGEE THr 7z Ic #fl
& 7z N-Ethyl methylenedioxyamphetamine, N
-Hydroxy methylenedioxyamphetamine, Meclo-
qualone, 4-Methylaminorex, Phendimetrazine #
& UF Phenmetrazine NIZHEROBEICETE, =
no 6NN REHNT— 7 2 BB L2, B
2, EF0BRNZZERELTHRLBVWE I,
HEDBAN D122 T— 5 DT 24T - 72,

X B

1) BEYE, GiE—& PEEZ  rmsasiok
FEIBET LR (B83#) ®E A Anfepra-

mon, Cathinone, N-Ethylamphetamine, Fene-
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Table 6. Chemiical shifts of six drugs

NHR
|
0 CH, CH-CH,
L 1 2 3
0

C-1 C-2 C-3 NR -OCH,0- aromatic
N-Ethyl MDA 2.6 2.84 1.09(d) 1.07(t,CH,) 5.94(s) 6.6-6.8
2.69(qa.CH,
N-Hydroxy MDA %gg 3.15 1.09(d) ? 5.93(s) 6.6-6.8
O(_NH NYCH3
T C
i N
CH; 2 0 D
1
4-Methylaminorex Mecloqualone
C-1 C-2 CH, NH, aromatic
4-Methylaminorex 5.61(d) 4.36(qi) 0.74(d) 4.66 7.2-74
Mecloqualone — — 1.64(s),2.24(s) — 7.2-8.4
o)
1 5
AL j4
CH;” N
R
C-1 C-2 NR C-4 C-5 CH, aromatic
Phendimetrazine 4.08(d) 2.55(m) 2.36 2.18 3.93 0.84(d) 7.2-74
(CH,) 2.77
Phenmetrazine 4.01(d) 2.92(m) 1.63 2.86 3.72 0.83(d) 7.2-7.4
(NH) 3.16 3.99

s=singlet, d=doublet, t=triplet, qa=quartet, qi=quintet, m=multiplet

Hydroxy MDA, Microgram, 20(5), 86~98
(1987)

7) Jackman, G. B.,, Petrow, V. and Stephenson,
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lones and 3H-4-Thioquinasolone, J. Pharm
pharmacol., 12, 529~538 (1960)

8) “Clarke’s Isolation and Identification of
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11) USP XXII, p. 1058
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Studies on the Quality of Enzyme Preparations (XII)
—Lysozyme Preparations—

Isue Yokota, Miyako Ohta, Tsuyoshi Tanimoto and Takao Hayakawa

This paper was described the results of the weight variation test and the assay for the potency
of the commercially available lysozyme preparations (samples: 13 kinds of granules, in which 10
kinds are granules (folded)) collected for the legal sampling inspection in 1992.

The potencies of 10 samples were found to be within the range of permissible content, when the
all samples extracted with phosphate buffer were determined by the method described in Japanese
Standards of Pharmaceutical Ingredients. However, the potencies of 3 samples were not more
than 65% of the labeled potencies. These low potency samples showed the potencies of 98~106%,
when 0.4M sodium chloride solution or 0.1N hydrochloric acid was used instead of phosphate buffer
for enzyme extraction. The weight variation test showed all preparations to be within the permis-

sible JP XII deviation range (10%) for “granules (folded)”

Keywords : lysozyme preparation, quality of enzyme preparation
(Received May 31, 1993)

VYV F—AREEEEERTERTH Y, MWREE
FEA & U C Bk T8 YRR 5k S RouE RvE Y PR
ZXicERHESNL L ELHICKRERICLIE(ERESN
TWwWb, 72, wREBL & O/NEROIE T, &
BAE U CTetismssk, AL L CERBELY
L EEINTWE, 2ok jiciEb) vVF—ay
RIIEBERERINTEY, F0RBEEDL £HIc
DT> T b, P4 FEO—FRERRICB T,
WHREHBE L) VF—a8F 05 LERFIZD
WCEDEERREITHOBEEB 0T, ZOKR
2DV THET 2,

£ B FH &

1. B8 -BE .=

1) 2k Wk fRiH 2 Mk, RRE3E (BRAD
6 Bk, HREPEALLREE FEAA) 58K
At 13tk R TR b AF L.,

2) I, Micrococcus luteus DECHRHAKIT HAL
ZTER>LBALL, )YV F—LERERIZELE
SRBFERSAERAL 2. FOMMORKIZHIED
FRAEEFAL .

2. B %

1) WoBRERER: VBIAZSY T A
9.08¢g ZKICiEA L T1000ml & L7z, V&
KFEZF b )V £9.46g £ KiCHE A LT 1000 ml
L7z %EmMZ, pH6.2 1258%7 5,

2) M. lutews GRWHOBRZEYN, RAHIC
ERINLHE, IR VI — anBE gk
ICED LN HETHML 12,

3. EHEAEHR

HAEBF—RBH: 24, ERFEERBRE H
BF (5E) DBICHEL CREL L,

4. FEHER

RARIIERE N TW 3L VF—LnERE
IR RBAEY 2H—REBE (HEA) LT
RERPEHBL, WEKRIFSEAKICHESL W
BT ABENFE (HEB) IcL b THREL
Pz, k728846 VP — A0 RE ST (K
C) »RBERERIFER» LBNENTVWENT,
CHOFERLL->TLRBRL .

1) SREHEOTW

H—RBHE (FkA) ks RBRTR, REk%
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wAREL, $50mg (F) By 2REHE
B, V) EBEREREm2 TIEMIC 100ml & L,
Zo2ml ¥ ERICED, Y UEREBREREMZ
CIEREIZ100ml & L, Fic, ZHOW2ml % EREIIC
®HY, ) BIEREREM CTEMICS0m] & L,
REHER L T 3.

H—REBRE (FEA) CEEABCESL k2
S e HHIRABBICRBEIN TV EIHREIC L2
TERRBHEAKL 22 (58 B).

PG (FEEC) Kk 2RBTIE, BiKE%
e L, #25mg (hifl) EHETIEEREICE
D, BREBETL 5L U 6L BRI
icEs L, REES 12 0.4MIELF Y T 4E
BicEd» L, REZBSS5BIU6120.1NERIC
Bl, EREIC100ml &L, 2o 2ml 2I1EREI
72, ) UEREREREM CERIZS0m L L,
REBHEE L, :

2) EHREHEOFN

BARY Bl oY s U df - THM
L7,

3) BfEdE

RSED IS BRE ST I L 72 b7 > THRIE
L7

HREEFR

1. ERRZERR
SEEABL EL) VF—2a8F0 S HLaas e
ToTw3 10 MBSV, ERRERELTY,
Z ¥R % Table 1iziRL 72, ¥ 3%DEELRL
ML B 72h, L DB TEMRERIN 1Y
TH, RENEE (10%) B2 28Iz % <,
HREOAZICRR2RKE bES L, 2, %52
TR ONEYNERRZIC>VWTLREBRL:
L2, BEALDEATHARNMEEL Y ETK

Table 1. Results of the weight variation test for Lysozyme pre-

parations
Sample Average Range of weight Range of deviation
No. veight (mg) (%)
(ng) 4
Granules(folded)
1 1.7672 1.7693~1.7513 -0.93~+0.89
4 1. 4209 1.4408~1.3892 =-2.26~+1.37
[ 2.3132 2.3946~2. 3463 -1.14~+0.90
1 1,8553 1.8729~1,8398 -0.88~+0. 91
8 2.8386 2.8514~2.8255 -0,52~+0.39
9 1.7218 1.7372~1.17080 ~0.91~+0. 66
10 1.5741 1.5849~1.5662 -0.55~+0.63
11 1.5488 1.5864~1.5184 -2.08~+2.317
12 1.3920 1.4158~1.3561 -2.59~+1.170
13 1.5241 1.5635~1.4786 -2.88~+2.70
Contents of granules(folded)

(1) 1.2991 1.3199~1.2715 -1.66~+1.60
W 1.0119 1.0331~0.9782 ~3.33~+2.10
(6) 1.8049 1.8172~1.7844 -1.14~+0. 68
(n 1.2072 1.2234~1.1943 -1.07~+1. 34
(8) 1.9790 1.9895~1. 9643 -0.72~+0. 58
(9) 0.9972 1.0100~0, 9864 -1.08~+1.28

(10) 1.2242 1.2318~1.2149 =0.76~+0.60

(11) 0.9997 1.0399~0.9689 -3.08~+4.02

(12) 1.0081 1.0285~0. 9544 ~4.33~+2.02

(13) ©1.0331 1.0648~0.9978 -3, 46~+3. 42
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Table 2. Contents of enzyme activity in Lysozyme preparations

Sample Range of Lysozyme contents (X)
No. permisible
content Method-A  Method-B  Method-C
(%)

1 90~110 33.2 98.2 100. 2

2 80~120 103.1 100. 8

3 90~110 103. 4 100. 9

4 §0~120 101.8 104. 0

5 90~120 65.1 105.7 100. 7

6 30~120 30.6 104.0 102. 6

1 85~115 102.4 102.0

8 85~11$§ 99:6 99.0

9 90~120 105.17 101. 1
10 90~110 103.8 101. 7
11 90~120 111.2 101.1
12 90~120 113.3 101. 4
13 90~120 106.7 101. 2

EFEEeRLY, RESKEEBZ MBI 4» S 2% (A
-7z
. b
2. HERE : # .

HEABR DR % Table 22/ L 72, BAHIC
WL —RBRE (FE#EA) THUKDEWLY)
F—aNfliE RET 5 &, IHK (REFES 1, 5,
6) #BWT, WL ZERBIHSL 2, Bk
BEL 5BLU61%, VVIF—LARRBREAICESES
HIWRIBEL T BIESERTIIHaIcHB S
NhholzlhEEZ b, BIEBRERGRMHIE
BeZ finiE L 32428 (& B) TaAR®KE
FAULCRABRT 2 L ABICHEST 2B LN,
72, BETREL)VF—28FnEREEELT
EHERERFEERL 5BMEN T 2H8RE, vwb
W3R (FEC) TRERLE &Y, K
A (BREES]L S5BLU6LD »2WIiHEB
(BRABS 1, 5BIU6) Tk HEEIZIZRAENE

WAEILY) V' F— L850 5 LERANICOWT,
TR ERRERRS L UERAR (HER
B) DZHETRRLEY, ZOZO0RBRICENT
RFhoKL EoRRIZ L CFRESATE Y,
FCRIEI o o 72,

X% B

1) BARRHNERGRIHE, BELEERE
FEREEME, 139 (1991)
2) BEARBERENGEYR, EEE T, Fi4
' £9H24H :
3) #F& El, BREEL  EEKORFELSTHE, B
Y VF—ablUrzn®i#l, AAZEE L
o (1993)
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Estimated Structure of the Polysaccharide Related Eye Lesions,
and Biological Actions of 4-O-Methylaldobiouronic Acid and
it’s Partially Acetylated Derivative

Takeshi Yagami, Michio Sato, Yasushi Kawasaki,
Kouichi Takada, Minoru Saito and Akitada Nakamura

From November 1981 to March 1982, an outbreak of scleritis and/or iritis occurred among
patients treated with a special series of hemodialyzers. Several works demonstrated that acetylated
carbohydrate derivatives derived from hemicellulose played a primary role in the outbreak and that
uronic acid residues were present in the carbohydrate derivatives.

Based on these previous findings, we tried to clarify the structure of the polysaccharide causing
eye lesions. Application of anion-exchange chromatography enabled us to isolate an acidic poly-
saccharide from the dialyzer extracts. We found that xylose (Xyl) and 4-O-methylglucuronic acid
(4-0-Me-GlcA) were contained in the ratio of ca. 7 : 1 by gas chromatography (GC). The **C-
NMR spectrum of the polysaccharide was similar to 4-O-methylglucuronoxylan. From these
experimental results, we estimated that the structure of the acidic polysaccharide was partly equi-
valent to xylans existing in the wood of gymnosperms. }

Then we directed our attention to the 4-O-Me-GIcA moiety. In order to evaluate the biological
actions of this part structure, we prepared two kinds of related disaccharides; 4-O-methylaldobiou-
ronic acid (4-O-Me-GlcA-Xyl) and partially acetylated 4-O-methylaldobiouronic acid (Ac 4-O-
Me-GlcA-Xyl). These disaccharides were examined with rabbits, but no significant biological
actions occurred.

Keywords : hemodialyzer, eye lesion, 4-O-methylglucuronic acid, 4- O-methylglucuronoxylan, 4-0O-
methylaldobiouronic acid

(Received May 31, 1993)
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SHENREBIE R AT, RiT, BRL 282K
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ey o o BASEICATEL, Chie ST
LXEDRFT e F MR FAMLE, £LT, Zh
L2BOZHENERERY VY X2 HWER TR
L, REZME HREEERL 2,

OEK-E E

larch wood xylaniZ Aldrich#tA» S5EEA L 72, Se-
phadex iz Pharmacia #t & ¥, Dowex iz Bio-Rad
HEOBALL,

GC i2 Hewlett-Packard 5890A & 3396A 77— %
MBERE 2 MAEbE TIT-> 2. NMR it Varian
Gemini-300 T#E L 7z. IR i3 JEOL JIR-3510 T,
Liquid Secondary Ion MS (LSIMS) iz VG ZAB-
2SEQ THRIEL 72,

E B EHR

1. SHEEH

VIBIOHEP Ic L72d > T, 40%2F /—NTH
BB BREHmL, By /L TRELTLY
S=NAET TG I arEB, D757 ar
50mlic 0.01 M BB27 > £ =74 (AcONH,) #%
Mz CpH8IcFARL 72, Zh#% Dowex 1-X2(ace-
tate form) # 74 (2.2X22cm) iIC@EAL, 0.01M
AcONH, 250 ml T¥#1%, 0.5M AcONH, 350
ml CHEHLEZ, S0mlFOGEBLTCE77 7Y 3
COMEERY 7 2 /—N-TREREY TRIEL, 24
V=S TE 77 s R ED THEER
Lz, BonBEEKrBLRDOKICEREL, Se-
phadex G-25 % T A (2.6X60cm) % Hw Uik
Liz, 280777 a3 2BOTHRELEL,
B 77—k SVERR 21872, BRL SR
HaoIR 27 b (Fig.1) 13, Ao EES R

EREEIHEINTWIPWEN A7 b AV iz L
CPTHY, TEFNESRH VKX D NEDORIS
Rbt/:, 72, Sephadex G-25 # ivwiz# b
BT void volume IZFH L 72 Z L2 6, FFREIZ
P REVEHRRE N,

2. BWEAIFHREHFETIHNLHAFINEORT

EWESFHRCHEETIANK X LES,
Taylor b FEO I L2dt> TRIT LA, 7,
15 mg MRk % 5 ml DXICERL 2298, 0.1N
1EE (HCl) TpHS5IzFH% L, 42 mg o water so-
luble carbodiimide # Mz CTEIRT 2 B RGE
o, TORBHBICIMAEMLRTEFI Y7L
(NaBH,) 5ml #im2. 724, 4N HCITpH7 ¢ L
ThEREEL Y, 2BLTHEBERLE. Hon
724k % Sephadex G-25 7 7 Al A L THIEL,
13mg DRTEMERR #1872, AKX IR
JLENLZ &L, C-NMR & IR CTHEETE /12,

3. SEEMET S FHUEOKREH

PHEREY, BB %2M trifluoroacetic acid
(TFA) H100°C T 2 BRAmAKS#% L 724 Lehrfeld
DFED 12 L 72 A% > T aldononitrile acetate ~FHH
L, GCTHRMLZ, ZniETE, H#EL-HE
BYfnahrmibang, SHEER LS L LR,
Xuo—2 Xy) oarmlfidni, £/, 8
SHERRI & ST L 2246, Xyl & 4-O-methylglu-
cose (4-O-Me-Glc) #76.7: 1D THB S iz,

4, BHEEBETIVOCBOKRE

v u Y BOSHTITIE, BAHZ 2M TFA Thiks
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EHw, ZoFEEAWRGE, BH¥ELIzTer
RIS T 2 B Ic BRI N 2 0T, PHERE
DAHERMT 2HENEREMETEZ LIcE )Y
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Fig.1. The IR spectrum of the polysaccharide (KBr tablet)



80 wmE W R

oW BU1E (1993)

oy BOSHETI Z EHTE L, SHEAR LW
L8R, Xylosariidhs, L»L, Zak
T3, BRI TAHRIN T LW e R
B3R TE LW, 22T, RTUSHEEHEZITL
&5, Xyl & 4-O-Me-Glc #7.2: 1 D THH
Enfz, pHEBENFIER L DKES L, 4-0-
methylglucuronic acid (4- O-Me-GlcA) #»¢2M
TFA TIIMASTETE LWL ) LHARBTEE
FEHPIZHEEL TR Z b,

5. onrROES

—fic, Ve BRBENT ) e—pniAiiEN
AKoEI NI K, BEDNEMGETY v BRI aldo-

biouronic acid & L TH#BET A2 Z LM 6N T 5,

&oT, SHEEABPICHELET 5 4-0-Me-GlcA #*
T/ o—fLTHEL TR ERETHE, Z2ET
DEBERZHRATIZEHNTED, 2, Tur
BB » VK X 2 L3k % methyl ester iCZEHT
2, T/e—ONARBNASHEZITZ L)
sz rdmohTwad, ZoMEEZAALL
Maekawa & DGHED 2 HIC L TEREZITY, 7
v BRORKGRBERELL, T, SHAMES
%YalbkFE/ A7 ) —NT80C, 2 BeRMBEEL, v
> Ee% 35 % methyl glycoside methyl ester & L T
WEER G5 EFEC, %9132 DD methyl
glycoside & L T#BE X4, Kkic, NaBH, T20
BB L 2, 2T v BRFEHMKIL, methyl

ester A HRILE N THL T 2 hit BEHE ) metyl
glycoside It I NBIXT TH 3. VT, 2M
TFA . T methyl glycoside #84 % mAk &L 72
1%, alditol acetate ~FFEHL TGC THL. %
N¥ER, Xyl & 4-0-Me-Glc #7.4: 1 nHTHH
AN, ZOHERPL, SHESRBPICHFET S 4-
O-Me-GlcA 137 / =—pTHAEL TWE Z LHH
2%/ e AW AN

LAt 0#F% Table 1i2 % £ HTRT.
Xyl & 4-O-Me-Glc iz ¥ 4t #7: 1
LEw—8ERLL,

5. SWIHED *C-NMR

ZHRFD BC-NMR 2~ 7 }F v (Fig.2) (3,
I 5 DB L 2 B BIEEME D A7 b Y ICES
AL Tz, G ORKR» S E5ARHE Xyl
R >—ThdI EHFRENZDT, £HEXLT
CEREENOARI P NVERELLLEZ A, 4-0-
methylglucuronoxylan A7 } W9 |2 —KT %
BOEnZ ehbhol, X7 EHICHKT S
LEZ b D C-1 NS 102 ppm & ) EBE3S
iz, C-5MNIRINAHT 63 ppm & NEREIEMIc b 2
ZEdb, EHIE L (1—4) BATHL>TWDE
HA L7210, F2, 4-0-Me-GlcA DHFLEZRT £
FNT—TF NVREDRILR 2 VR X 2 VRFEDIRIL
R LN, 4-0-Me-GlcA D C-1 4L DRI &
Xyl £ C-1 ORI DEELIZFH1I: 6 TH Y,

Table 1. Sugar composition of the polysaccharides

Molar ratio

Sample Derivative
Xy1?? 4-0-Me-Glc®’
aldononitrile acetate 1 -
acidic
alditol acetate 1 -
polysaccharide
methyl glycoside
alditol acetate 7.4 1
reduced aldononitrile acetate 6.1 1
polysaccharide
alditol acetate 7.2 1

a)Xyl:xylose

b) 4-0-Me-Glc;4-0-methylglucose
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Fig.2. The *C-NMR spectrum of the polysaccharide in D,O
Dimethylsulfoxide (DMSO) was added as a internal standard.
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FAT—F R E FlAS DY, HIL SR
B % Fig. 3i12/RT, 4-0-Me-GlcA #3484
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— lel )1_6‘4( Xyl J=—s—r
1

(4-0-Me-GicA )

Xyl:xylose 4-O-Me-GlcA:4-O-methylglucuronic acid

Fig.3. Estimated structure of the acidic poly-
saccharide

CH;0

HOOC

4-O-methylaldobiouronic acid
(4-O-Me-GIcA-Xyl)

7. 4-O-methylaldobiouronic acid (4-O-Me-
GlcA-Xyl) ¥ partially acetylated 4-0-
methylaldobiouronic acid (Ae 4-0-Me-
GlcA~Xyl) D%

SHEBRR D HEEHEE b TH®RM Y 4-0-Me-GIcA
fUgkEhsrica B L, Fig.4 Ic/Rd 2f 0 R
ERAT,

4-0-Me-GlcA-Xyl i3, Vo> BOT /~—{i
DEEPBBRTMAIRESINLWZ L EFAL, W
R & LT v 3 RERD 4- O-methylglucuronoxylan
ZHRRTHREL TH:, £, larch wood xylan
(Xyl: 4-0-Me-GlcA=13:1) 2.0g ¥ 2M TFA
100mlic ML, 100C T2 B¥RIMASREL 2. &
BHELBL THEELEHEL 2%, Dowex 1-X2
A7 ACEAL, K300ml, v T 10% EEER 200
ml THEEL L, KIZ, 0%BERLZEHEEL TI10
ml §FOHFBEL, £777ya>OEERBLAEL

HOOC

partially acetylated
4-O-methylaldobiouronic acid
(Ac 4-0O-Me-GlcA-Xyl)

Fig.4. Structure of the investigated disaccharides
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oo AAYE—ZIZHSTDE 7773 2HEDT
TRASEH | 724%, Sephadex G-10 75 4 (2.6X30
cm) PHAVWTHELL, ZokikcldEonk
day TRO¥EEE, KT T NP CHREL,
Bmg DABRTENT 7 A EHEL. Z0WENHEE
i BC-NMR, IR, LSIMS, 22 .Y 2 2% GC
THERZL 72, -

47 2 F 4L 4-0-Me-GlcA-Xyl I3 4-O-Me-
GlcA-Xyl» b &FEHE L 72, 245mg D 4-0-Me-
GlcA-Xyl 2 1.0mlovEy o riciad L, %EAKEE
B2203 4l 2 C8OCT2REMRIGE 2, B
Bx—T N~V RABEEML, ERKLZK
Wz ALRoOKIcHED L, Sephadex G-10 7 F Al
BHLTKTHERLZ. 5Sml§FO4ELTE&7 7
7 arvOERERNEL, A4 rE—7icH4T
3777 aveEbTHREER L L5112
LCiBbnizray 7TROBEY*, K TFTL—7F
N-~FHRABEPCREL, 222mgnBaeET
BT 7 ARG, ZOWHNEEIX PC-NMR,
IR, LSIMS, #% /1) ¥ At GC THEREL /2.
¥ 72, '"H-NMR n» #& 4 {i (OCH; : OCOCH; »
) &0, 15FPcH2/MOT L FNEFFET
LT EHbiroiz,

8. 4-0-Me-GleA-Xyl & U Ac 4-0-Me-
GlcA-Xyl D&ERER

FABLL 72 4-0-Me-GlcA-Xyl B & f Ac 4-0O-
Me-GlcA-Xyl DAEBERM I, H#Y &Rk
X AW THX, 4-0-Me-GlcA-Xly 100 mg,
Ac 4-O-Me-GlcA-Xyl 200mg # F N FHAEHE
WK 30mlIcERL, EEAHEKNANDIY Po—
NEEBICHKRE2.8kg HIED 7 XDEFIKICS
WRELL, REE®RL L UBEB%TI VXD
BOEXKZBEEL, F7o3RaciRm L CTELER
&, MIREREZIT- 7.

HoERBZIIBEsm, RIGEETH, BERE
Ry, SCMEABOMEYLTE, TR EIIR LS
B Lo oW T2, EhLNEEHRS L
THXFICLINE ) WERIBHBBRAL kro7, i,
IMERERE, EFEREICBWTLIY - L
RYBHM - 72B(UIE RNk o, mMERERA
#—EB% Table 2 iI2/RT.

% 7

1. FEAHHOSERNIZOVT

S EOHERTIE, LRINFRD 28, FEWE
B7erBRELSUSHTH L &I ERIZ-
THBEREEI R e, G2 L (oS

Table 2. Serum hematology data for rabbits treated with disac-

charides
Time (min)
Item Sample
10 30 60 180
4-0-Me-GlcA-Xy1?® 6.46 6.21 6.19 6.27 6.02
Erythrocyte Ac 4-0-Me-GlcA-Xyl®’ 6.59 5.84 6.06 5.99 5.70
(x10'2/1) Control 6.73 6.15 6.24 6.21 6.22
4-0-Me-GlecA-Xyl 7.10  5.70 6.00 6.10 5.70
Leukocyte Ac 4-0-Me-GlcA-Xyl 7.90 6.80 7.00 B.40 10.50
(x10%/1) Control 9.10 7.30 7.30 8.00 10.20
4-0-Me-G1lcA-Xyl . 0.51 0.46 0.46 0.47 0.48
Platelet Ac 4-0-Me-GlcA-Xyl 0.44 0.37 0.40 0.38 0.39
(x10'2/1) Control 0.53 0.46 0.45 0.47  0.45

a)4-0-Me-GlcA-Xyl;4-0-methylaldobiouronic acid
b)Ac 4-0-Me-GlcA-Xyl;partially acetylated 4-O-methylaldobiouronic acid
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WD FEL ELLD2120T, KMGHEIERY
HThdLIREL %W, iz, BPEBREITINIC
‘o BOBRRRUMIRONEr 512728, Kl
LS THIERT AP 2ITI LR TEL >
A

LaL, ML) IR A7 F s LLENC
SIS URIRERE#51E3RBTZ LPBEINT
WEHED AR PANIZES TV B Z &%,
BC-NMR A7 F UV IRA S S BEL 7 IR ME
DARZ PN IZEEIL T B2 L Ed b, 4H
UL 22y REWE THIWHREEIREVWE W
5.

2. SEOHEMBEECOVT

HesE L 72 SHEOGEIR, BOMICTeFL3 0
TWwBIEETZ7E /77 /—ABEENT LW
2 & BRI, #HERX > 7 >~ (arabinoglucuro-
noxylan) D& L K BT3B, R 7Hic
TENTWsEER XS I > DB bk RRWHE T
Ho v HANR, BEEATRPRROFENTD
b Nu—2RT T — IR IV THED S DN
FHEN TV, LW )BEEVICLERT S, F72,
HEMRX o077 7/ —RERERED
HTEMUFGTLEBICMKSREZT LI ER,
tnu—2 77— OBERRICELTIES D 5
Zrbh, HEBETEMT T bNEWI S, BT,
FRWHEAKBEDSHER X 7 BUKTH B &
ToE, KTL S L 2EMBREERL 2EAIC
REHORBREFEIVNES P oL v ) HEERY %
AEMCHATLZ LHTE B,

3. 4-0-Me-GleA 2L BEOEEERIC

20T
R ¥ HEEHEE b TR L 7 v BRER AT

AEU ML, By 2EBEREZR
otz T, ZOBGEENIERIZT TR
HEERISIERBIINLWERHBTII EHTE S,
ZOOEBREHEL, EHERLRT OIS HEE
NGFRTHBEIEVLRETH S, LHFZNUTHHA
THZEHWUETHS, L, BEESERICHEE
CEWEEZFOWIEErbT M TEN TS

WREELTETE L\, 72, SHEOMETIRZ S,
M Tolt: (EFE, WELY) HIREEZ5I]

ERITRETH2ETHHEILMITET S

LidTaiwn,
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Colorimetric Determination of the Total Protein Eluted from Latex Gloves

Takeshi Yagami, Michio Sato and Akitada Nakamura

Recently type I hypersensitivity reactions caused by latex gloves have been reported. The protein
from latex gloves is considered to be responsible for this allergy.

We investigated the extraction conditions and the assay methods for the purpose of the colorimetric
determination of the total protein eluted from latex gloves. In a series of experiments, it was
demonstrated that elution of the protein was very rapid, and changes of the extraction buffer volume
(1.7~20 ml/g) had no appreciable effect on the extraction efficiency. Moreover, comparison experi-
ments of the four assay methods revealed that Ninhydrin method was significantly interfered by low
molecular weight substances other than protein and that Bradford method suffered from the poor
reproducibility. On the other hand, Lowry method and Bicinchoninic acid (BCA) method gave
relatively good results.

Based on these experimental results, we established a typical procedure for quantitative analysis
of the total protein as follows. Two grams of latex gloves specimens are extracted with 10 ml
portions of phosphate buffered saline pH 7.4 (PBS) at room temperature for two hours, and then the
resulting solution is assayed by BCA method. According to this procedure, commercially available
ten kinds of latex gloves were analyzed. We found that the amount of the extractable protein was

considerably varied with the products.

Keywords : latex gloves, total protein, colorimetric determination, BCA method
(Received May 31, 1993)

#

VIR, FT v 7 ABITLARHC L IRT LY
—HHBIC > Tn3Y, JCALNTWBRIVET
UAX—LRRY Y, Btk 5~204 ¢ 5 TR
HREL, LELETF 74 7% —28negi
BEBIERIY. CHlOHEEZH S, FRWHE
3779 7 AR LIENT 2 KEEEREH L
BRENLDEMERTHBEEZLNTW Y, HE
ENBIZIES TR,

ZDEILERIRTT, BT VAX—REEZK
RICBH DI A=A —F A, FHFEBILNTES
MNEiX, TTE—Ic, BRI 2EQHEDENTES
RIS wBREELZETHSL G, L L, EE
DBGEFHET 5 L CUE LY, BEHEDEIEZHH
HERHETRENGRC L LR ROV EN D

i

WEBRHENERFER, ITEACREIATVE W,

Beezhold {X, ammoniated latex 2» 5 HEHH %

WHL, TOBAETYYXEREL TH&KEE,
enzyme-linked immunosorbent assay (ELISA)
ETHRY»LFERTIEAHENERERA TV B,
ZohEERAVWb L, BEEAENERYTRE L
3%, PMEERICHV2BEARYRY S LERA
PEb-TL 5 WiHgtErd 5, Biz, EREOEG
IR LRBENZ v T 7 AMEHEINTEY, M
B —RThkweEz bhsHEAENEEIC ELI-
SAEHNIECHEBTELH L) DEMPES,
EHbHIT, HBRMOMEICT) 22N TE 3G
ZHALTHS» LBEHTIEAHEEERT LI L
HEE L, HiE, EEELCICOVWTREILL.
%3, Leynadier & 2IHIEEDBEIR DL WwEH
EILTWEZ e 2RF 2 T—HNHMBITIERTIT
I T E&L, HHEER, HMBBEICOWTHENLE,
k2, Lowry &9, Bicinchoninic acid (BCA)
#:7, Ninhydrin &9, Bradford £® ? 4> %
By BREEREY, T IESTFHHENIREIC
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MY BARBEICOWTHAN, BYLRRYEE - &%
BIRL 22, BigIC, ZoREOTIRBEM~DOHEF %
L AR

£ R F O®

1. B #

EBRICHWLET T v 7 A8 AF4R13, Table 1
RTEBYTHD, No l-93FMAT 4 AR
—F7NFETHRELBESIHEIN TS, No.10
REREAFET, BELBIBIN TV,

2. RE-kE ,

Spectra/Por 3 # = — 7 i% Spectrum # Lk 1,
Sephadex G-25 % Pharmaciatt X DAL ZzL D
AL, TooRBRUI TR B
7z, TRIREEIT BT RERT UV-160A T
[EL 22,

1. EREOHHY

TLAFHEN locm HIZYIML, —EERE R
7oL r8Fa—7iI2 A, phosphate buffered
saline pH 7.4 (PBS) 10ml #i12 72, RE I #%
AnT—ERHELCIRE ) LB 2T B
&, B %3000rpm TLO4HIEGL TLEEBEAE
RERHE L2,

4. EHOEER

T35y 7 ABFXROEAEHHIC T hevein & & b
Y 7 v ol (TCA) A0 Tl vwiand
HHEBREVINTWEZ L6, TCAMIEIZIT
b, KRBz I HAERICHWE,

@ Lowry #: : Lowry & O JEH® (2 H-0W 4T
oz, 72/ —NRHBIETHTATRAIHBENL D
2 INIHRL THW 2,

® BCA #: . Pierce 4% BCA Protein Assay
Reagent # Av», Enhanced Protocol iz L 724 T
To7.

® Ninhydrin & : McGrath & # 5 & I %20
WlAT- 72, BBRUEORILEIZITHT, KL
v Lk BTINARG L 72,

® Bradford#: : Bio-Rad ##1¢> Bio-Rad Pro-
tein Assay Kit II # fi\», Microassay Procedure
i L7t TiT» 7,

5. & W

12ml H R Bk % Spectra/Por3 o —7 (4 H
S F 8 3500) I2 AR, 2510 PBSicH L THE
THE2PICERL LB Lz, BRI, 24
BRI Lic#H Ly PBS &L 7z, —ERHIEER

#, RBEO—BERVERAE L2,

6. ¥nas8

5ml N B # % Sephadex G-25 %7 7 A (2.6X
60cm) AL/, PBS ##Mi e LC10ml ¥
DB L, 280nm NRKEI % FE L 72, void
volume IZ#H% T % ©— 7 E4 % o THREHEL,
BYHBEOKEMZ TEEAE L7,

HRB L UHERE

1. HiHEEokE

H¥ No.10 & BCAE# AW T, MHEFEIC &
N BAHEDEHREY ENREET 200
£% Fig. 1ioR” T, MBREZ2ERL TLHRLE
DELWELIRR LN 572, 132 0RRRER
BEE AW TUT- 2EBRT L RREMERASR S Lz,
Bradford #:# BV & &3 PEM (BBE) oW
LOENWREDP -, EROBEIDLFHENBER
LR LE R &by, 2ERMREDHNEH
HLTH B EHMTL 22,

2. HHREORE

10ml » PBSicxf LT 0.5~6.0g DT LK%M
2T 2RsRI L - R % S L, MlishENR
HET-7, ZORRE, oG OMHBETE,
THHMENE L WELS LW L AT N THERE
FRAVWREBAICBWTIRE N, LL, 42/10
ml L O MBE CRAEENITLDEHREL
ARG RLNL:, TAKRDRENESV L LS
5 2g/10m BENMHBEIEL TH D EHEL

[N
)

Sample10

© o o -
o = [+ [+]
1 L

Absorbance (562nm)
(=]
[N]

o
o

0.5 1 2 4 6
Extraction Time (hr)

Fig. 1. Effect of the time required for extraction
of latex protein

Two grams of latex gloves fragments were
extracted with 10 ml portions of PBS for the
indicated periods and the resulting solution was
assayed by BCA method.

These data represent the mean + S.D. of 3 ex-
periments.
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Bradford
Lowry
BCA
Ninhydrin

b »O

Sample10

)

£ g0

@

Q

s 1

S g0}

= 1

2 \

o

< 70+ Il

24 1

2 \

T 0 ma__

] S~

fid S -
50 T 1 T

0.0 1.0 2.0 3.0

Dialysis Time (d)
Fig.2. Decrease in absorbance with respect to
dialysis time

These data represent the mean of 3 experiments.
The average protein amount estimated as ug of
bovine serum albumin/ml of sample solution after
dialysis for 3 days with each colorimetric method

was as follows.
Lowry : 20711, BCA 19917, Ninhydrin:
19545, Bradford : 31+3

72, %72, ZZTY Bradford Bi% AV IER R
BEeEBciE LD EIRED T2,

3. BESAFHHORE

FF v 7 AT ABRPIC IR ERORRGO B
R TMZ b2 L Y, EREZGETLS
BEOWEIHELET S LEZ LNLE, RICES T
Hizz oIt b b, MEickE ¥
BE b2 LBNHDSL. £ZC, RBHFCHFET
LIRS FWEN EERBEEICNT 5 MBI oW TRE
L7z,

#A No. 10 0B ZEN T 2 H1E T, &E
BEIC BT 2BREELNEE % Fig. 2 ISR
Ninhydrin & TiRERERIC & b &> TRBEI K
E{WLL, BEFTHEIRBIZAABELEHZT
WBZEdbhrotz, 3 HRMBEIT 2T 2RBREN
EHHEY, Tomazic 5P »7 7T v 7 AEAZD
ERICH Wz bovine serum albumin (BSA) %#i&
HEHEE L CHFERETRD L & 2 5, Bradford
EEFAVRSEAICRRTICENEIGTRENLD, £
DT DFETIRIZITE LEIC % - 72, Bovine

Lowry
BCA
Ninhydrin
Bradford

|
=

N
o
1

Relative Absorbance (%)
N
o

Sample10

(=
[l

Sampie9

Fig. 3. Decrease in absorbance after gel-filtra-
tion
The protein amounts estimated as ug of bovine
serum albumin/ml of gel-filtered sample solutions
with each colorimetric method were as follows.
Sample 9 ; Lowry : 56, BCA : 73, Ninhydrin :
77, Bradford : 11
Sample 10 ; Lowry : 138, BCA : 137, Ninhy-
drin : 158, Bradford : 21

gamma globulin #E#EHQZ & L 72 Alenius 50
HEER 2B WY, Bradford #iz oW TRIENME
FIHRENTW S,

Riz, ZNHBETIRIRTO, FEEEICBIT
DREELDES % Fig. 31Icm ¥, Fig. 345,
## No. 10 #3412 13, Ninhydrin iz fiEic b
NTBREECDBEIKRENZ bbb, F1,
INABEDERBENEAHE * FEBETEKD
72&Z A, Z2TH Bradford 22 HW 2B &IC R
FIEWEIRE N,

P bnEB#ERS 5, Ninhydrin 3¢l 8K B
D& FHEFRIG L TR ESE 5 2 2 TREMED
HHLUMLZ, 72, YTMC L - TRBESE
CNEEFRE>TWB I EdL, BRI EICEN
THEGTFWENEH DVEREL L IRE - T
BNTI v L #HBMLE, BELOSWYIZL
W, FEhOUF A H—r<A— b RINGRIRERR
EOFEHTH BT I EOWHE RIIFENT 7
YFIRESTHELREY->TBY, BXL{ZnE
FRERLI-bo L HREL TV 5, EiZ, Bradford
ETKOH L EQHEBRDRE LD ERUERCED
KREGELDER, EHREAFICERTSITY IR
BEHANBRAERIEEITNEV2HD, DIV,
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Table 1. Analytical results of the total protein eluted from some
commercially available latex gloves
Protein quantity®
No. Maker Brand name
(ug/g)®  (mg/glove)®
1, BV »—79 F T—=TANY—=CHNTa—T 125+5 1.39
2. Vxf -x2h- TR JMS FiH T L F48 234+9 2.94
3, =mqpeE Wy a—HIEFHNE T LAFE 116+5 1.42
4, =ZHfb¥ Hra—V7 RN T LTS 143+19 1.75
5. Medigloves SURGICAL LATEX GLOVES 73+5 0.72
6. HPI Sensi Grip Surgical Gloves 96+5 1.05
7. D 29FT v 7 X FHHAPELZEV T v 7-N 144%15 1.50
8. WV « AT 4 AN REVFEMAFEE L 29 F 24049 2.61
9. Baxter Triflex 548+£12 4.99
10, 23 RAF—~A > F 2} )—X DUNLOP REHITLAFLE 138030 11.2
a) Bovine serum albumin (BSA) was used as a standard protein.
b) (ug eluted protein)/(g gloves), Mean+S.D. (n=3)
¢) Calculated from the average glove weight.
EFEWRIC L > T A LD EER 22T R % 5t

ThdLEZT,

—HOEBRFEL, KIS FREDDVEIZONT
Lowry # & BCABERRBOER 5.2 1257, 1
ERPRENETBCAENBEN T Wz, 12,
BCA #: (Enhanced Protocol) it Lowry #4X 10 b
W EYDFLE % 21Tic £ { protein-to-protein va-
riation b/ E W EHRE? I NTW B HEH» 6 D, E
BoERICIE BCAEZRW2H» B4 TH S EH
ML 72z,

4, TRESLIPLBHTIEAHOEER

I THEBRRREEEL, [10ml o PBSic
MLC2gnT AR EMZCTEIRT2 MMM L 2
KRB ZFABL, BCABRTERT S tvwiRE
HERFELL, CohEzAY, WWEROTR
TLARE, LEAEYHHL CEZNERERALE
R% Table 12", E#EEHK & LTI, BSA
ZHAL, Table 145, BRcLVBHTIE
HENEICHIERENDENH L Z L bbb,

DEEHLE, 77 7 ABTATED LBERT
ZHEAENRBRFEEFREL, ChEhREMICHE
AL, Bar5ERT2&0HXEETHETT
v 7 ADREFERBEHFEI L VBT L 2R
+ % &, protein-to-protein variation ARy A
7\ BCA # (Enhanced Protocol) # Fi\v» % iREBk
K, He S EFHET 2 L THEMTHL EF
Zhhd,
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Slater, J. E.: Ann. Allergy, 68, 203 (1992)
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Elution of L.ead and Cadmium from Imported Gold-Decorated Glassware

Takeshi Hosogai*!, Sumio Ito*!, Hiroyuki Sakurai*!, Yoshihiko Tada*!,
Youichi Satou*?, Yukihiro Shiomi*3,MitsuharuTakeda*¢, Hajimu Ishiwata
Takiko Sugita and Takashi Yamada

Lead and cadmium were known to be eluted from some imported gold-decorated glassware,
which was bonded at a quarantine station. Elution of lead and cadmium was confirmed to be
occurred from the gold-decorated portion, but not from glass itself. No elution of these heavy metals
was observed from gold-decorated galssware in the market.

Keywords : gold-decorated glassware, elution, heavy metal
(Received May 31, 1993)

I ABAERICOVWTIL, EREFEEVICLNSG
BLUAF I LDBBEBRVEHLN TS, B
AT DWT b FIEEIC HEH L TRARICREITTH
NTWBEZATHDBY, TN TORENERY
LAY T ABARIC BT 5K ENHIZIZEICE
BYZRL2LDERLNS,

ZZTH5N, $eBLUS F I A0BEHERYH
LT HHNT, YI7AUARNERVHGTEE
BN E R ABRARSORECRERER LT
W, ZTORBREERTo.

£ B 5O

. ]2 #

77 AMART, LB ERYE2HBELTHS
Loy, FEHITIRG 2 BRE IREK, WA 3B
S5ER, M4 X, FEBLIUERY) DR % Table
1izRy,

1) Wy 7 A8a%  BERTHRN>—5 v b
THEI LW b,

2) MANH T ZAMAR MARDITHREN 72
HERBB DL,

! RERRITE AR - RERE LS I —

*2 EEAEEEER RRERRRITE T EEE
* R HBERE T A ERREAS 2

* HARKERBREF

2. RESIUER

1) B LUy F 3o ERnR | FTFREr
A, 1,000 ppm B (FeAR3K)

2) WE:AHESENER (M)

3) EEER : AEERHR (FIBALEE)

4) FEFEBEES : Shimadzu AA-6500F

3. MHMBIUREXR
KBRS R ) B2 R AN L ENER
N|WHF LI, TnFhLLBEEENHH 2T
7z,

Table 1.
Sample Dia- Depth Volume
No. Name meter
(cm) (cm) (m1)
1-3 One-shot glass 4.0 5.8 44
(sold at a market)
4-6 Tea glass 8.0 5.0 220
(sold at a market)
7-9 Bowl 12.1 5.0 3385

(bonded at a quar- (5.0 at
antine station) bottom)

10 Tumbler 8.3 7.0 250
(bonded at a quar-
antine station)

11 Tumbler 8.3 7.0 250
(bonded at a quar-
antine station)
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1) &B)BLERCASAN BRI
FICHEML VL) IZRED 1om TEE T4%EE
AL, BERTIC 24 RRIBGE (16~24C) L T
iii b R YA

2) SBVES Pr—ViICREEBE FICEE,
SRNBAVFEEICED &) I ANEFERETEWT,
Z OB, ABRORWEIMINHEENESHREL &%
2Ly iRl RARZAML 2. BERIC 24 B
BEL Tl 2372, AL 4%EROEDL &
U 4% BERR & ¥R EfRIE Table 1iICR958) TH
5.

3) HMUBEHRNHEBLUNF I VLR, &R

238.3nm, 228.8nm T7V—2AaFRIC & D RLE
FEEL 22, BlCER L 2RBH L ) il bR
BEERHiz,

HRBIUEE

BBLUYF IV ADRERF® Table 22/R
T. BEETIRAT-> LTS 51T, &8IED,
SRV LR ARANTTE LI, S
LDBERIIZH LU -T2,

BARTH, £BVES 2B EBFNUSSLS
D, B FI7LDBEBRIIBD LN, 72 (B
FRFIERH0.1ppm, & F I 74570.06ppm), L

Table 2. Elution of lead and cadmium from gold-decorated

glassware

Sample Inner surface (exclusive Gold-decorated portion

No. of gold-decorated_portion)
Lead Cadmium Lead Cadmium
(ppm) (ppm) (ppm) (ppm)
1 nd nd nd nd
2 nd nd nd nd
3 nd nd nd nd
4 nd nd nd nd
H nd nd nd nd
6 nd nd nd nd
1 nd nd 21.1 nd
8 nd nd 38.4 nd
9 nd nd 32.0 nd
10 nd nd 72.0 0.8
11 nd nd 85.0 1.0

Sample No.: see Table 1.

Detection limit: 0.1 ppm for lead and 0.05 ppm for cadmium.
Extraction conditions: 4% acetic acid, room temperature, 24 hour.
Results were shown as the concentration in the extract solution.

Sample glassware and their shapes

Inner part (exclusive of Gold-decorated
gold-decorated portion) portion
Surface area Solvent used Area Solvent used

Appearance of gold decoration

(cn?) (1) (cn?) (n1)

45 35 26 24 Upper edge

118 180 52 90 Upper edge

157 180 76 150 Inside: 8 mm width from upper edge
Outside: 8 mm width from upper edge

1 150 52 220 Outside: 20 mm width from upper edge

11 150 52 220 Inside: 4 mm width from upper edge

Outside: 20mm vidth from upper edge
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L, &8V LIRESED LHBNEREED,
BEBEIX S ppm Th-72, Tz, LEMGESEW
DB T T =75 A 512 0.8~1.0ppm DA
FITaniEHsslhbnl, ZofRizry, &4
BYUD ¥ I 7 L0BRYT T A LOBITT
3%, SRV LNOBITIC S 2ENHEREIN
AR

HMABOREICI D AMHEREREL BT T A
BMARCRERY 2L 2A&#2» % v, Interna-
tional Standard (ISO)? Tii, E#FNHLEWED S

mm T E TARERR LA L TRRETI &%
2 Twb, 72, b ENBUTREEY »'&##tatk
W o I AREER A - L TIT ) B L > Ty
3, ZORBENERICLY), BHEORETHES
BTHB L0, byEOMABRNRECTHEE %
AERTHIHEIHLL L -T2,

X B

1) BEAERELS (198644 H1H)
2) ISO, International Standard 6486/1 (1981)
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Y7 AR) Y ARETy FEACZREEERBRENRE
e ERR LR RS IS mm s

HARAK - WERER - AL 7E - KRBT - PR
Bex G5 - BINHET - MARTR - RS - MREBE T
FERF - G - mEFEG - REM—

Evaluation of Immunotoxicity Tests Using Cyclosporin A-Treated Rats:
The International Collaborative Immunotoxicity Study II (Cyclosporin A)

Toshiaki Ochiai, Katsushi Naito, Osamu Murakami, Keiko Ohno,
Kiyoshi Sekita, Tsuyoshi Furuya, Yuji Kurokawa, Kiyoshi Matsumoto®*,
Yoshiro Saito, Akiko Hachisuka, Reiko Teshima, Takeshi Yamazaki,
Hideharu Ikebuchi and Jun-ichi Sawada

Immunotoxicological effects of cyclosporin A (CsA) were studied by enhanced histopathological
and functional tests in rats. Male F344 rats were orally administered with CsA in doses of 0, 2.5, 10,
and 40 mg/kg/day for 28 successive days.

Hematological examination revealed that the CsA treatment brought about a marked dose-
dependent decrease in the number of WBCs, which was attributed to a decrease in the number of
lymphocytes. In the femoral bone marrow, a significant reduction in the number of nucleated cells
was observed, which was attributed to a decrease in the number of lymphocytes and erythroblasts.
Histopathologically, diminution of thymic medullas, appearance of tingible body macrophages in
thymic cortices, and calcification and basophilic changes in kidneys were observed in the middle
and high dose groups. Immunochistological examination with anti-rat T lymphocyte antibody
showed a decrease in the number of T cells at the periarterial lymphatic sheaths in the spleens.

As for the functional tests, CsA treatment remarkably reduced the PFC number even in the low dose
group. The Con A response of spleen cells was decreased in the middle and high dose groups. The
STM response was reduced only in the high dose group. The NK activity was little affected.

Thus, in the CsA-treated F344 rats, the enhanced histopathological and some functional tests which

were proposed by ICICIS, were found to be useful to detect damages to the immune system.

Keywords : cyclosporin, ciclosporin, rat, immunotoxicity, validation
(Received May 31, 1993)

o5 — K

ICICIS, IPCS/CEC International Collaborative
Immunotoxicity Study;

IPCS, International Program on Chemical
Safety;

CEC, Commission of the European Communities;

AZP, azathioprine;

CsA, cyclosporin A;

* BMNAFERET

Con A, Concanavalin A lectin;

STM, Salmonella typhimurium mitogen;
RBC, #rizki;

PCV, MmEREFi;

Hb, ~&7 vt

MCV, FEEERIMIRERT,

WBC, BImzk#y;

PFC, plaque-forming cells, $i{kpeH:#0p;
SRBC, sRimzk;

PALS, BHAREIEY > /<84
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T L »

Bk, B¥ TERLFERL & OEWHI
DWTHFRERBRES A FI4 58, HRICBWT
b, TLEBICIBMINTE T3, SEBH
BEE L CORBROBEANEERLF 21 5L, &

HHRERIC BT 52— 18R & U TRRHBIERERETH 5.

L»L, 2MBaERRESrA F74-43, B
AL, BRERTLILEHZESI N T\, HFH
HEREMEIC BT AR S RIS, SRR SR
EHb, SEOREBREETNTRETSZ LIEF
TEETH L0, REFERNMEELLT, k)
HIHHZBIRL 25 L b REL &5, {LFEWHE
DS TFHMEE R E O EERENR & LTS, ek
P LDT R 3 BERE T RN EA R
R L &9 v BRHEEEZ L e L& &,
IF CORBEWEDBRUMARERYGH L
ZANFREHV, BEBRERARLENT I XEY DL
ELEE DD, MERI—RE—ErdHbE, —
%, OECD i3, OECD#HHRB LA F 74 » 407
ICHRGRBEEORZHE 2EMT 2 FRAICH B,

Ef o EHp b2 E L eEiE IPCS) T,
1986 £ L 0, &HEICBIT 2 REFERABRESAF
A DML LFNEZHET LGB 24T> T 575,
Fo—&E LT, IPCS & BXHILREHEZEE 4 (CEC)
iR L st ERERERE (IPCS/CEC In-
ternational Collaborative Immunotoxicity Study,
ICICIS) # 1988 4F 4 & HEHi L Tw 542, ICICIS
B 2 REHEERRENA V74 v OBEFNEZ
Hit, BIROBKMNEEDE Z FIZAE2LDTHY,
OECD #HHMRB 74 F 74 > 407 [ - lEZHW
%28 BEBHEEDBERR] I, RBRREMES
FHRE L EEML, XL 2—REESRICE
N BBERANDHBO—RA 7 ) —= 7 2ERBL &
S¢T5HNTHS, ICICIS Tit, SmMBFz4EI
HE—D7a } a—IZiEV, ETNLVERE T v b
IC# 5 L T, RSO & R
REF#1TH. THLOWMERBEMOT— 7 D IHE
ZHELTC, SREHHOBREFE L REREENE
BOKGE, Tiobb, ERABAHEOFHELIT-> T
5. BIHZ, 7Y¥F27Y >~ (Azathioprine) %
NEPHIC LT, BEK 10 »ER 17 D FE#E*
L TEBI LY, BT, BRELED
MFE LCEEMEI N TWE Y 7R YA
(Cyclosporin A) ZXR¥WHE & L TH#H 20 NHFRE

Bhml TEHBE Lz, L4RTd5I&asmL T
B, SHERI—BHYE - WEAGEORELEY
L, BREEECA R SabRE L HG L 72,
S, BRIcBT 3B UYL 7 AR >
HRicBT 2 BRICOWTHET 5.

EBME B L UERFE

1. B 9

4 B4 oiEME F344Du/Crj 7 v b (SPF) # BA
Fro—N2 )= LEAL, 1EMBEEL 2
%, 1B L2s4BcaT, EBHELL0
IC % — st - REMSEREIC, 11 L% Rk
FERAEIC V2, BiWi, KU A— K32 — 8l —
DIl —r ) 4mTONEL, HFEWME
(88 : 22427, @B 55+5%, FRHA @12 BEM)
ICCEE L7z, SIS & orEBE ki, BER
Xt (F-2, AbEAE) B I UKEKRE BHICHER
37, ‘

2. EMBILURE

ICICIS X n%fF& sz, ¥ 7vxKY) > A(CsA,
Sandoz Pharmaceuticals 4%, 3£[E ICI 4132 4t),
arA+s5) >~ A (Con A, Sigma#t#l), STM
(Salmonella typhimurium mitogen, Ribi Immuno-
chem Research #8) #Hw7z,

3. Bos

CsA %A —7#i20.5 28L& U8mg/mlan
BEICHEBEL, *nfn5ml/kg® 7y  HEH
ZHWT 28 BEEMKBEREOREL A (2.5 10
3 & 40 mg/kg/day iz M%), UT, ZH3H%,
rnEh, KHEE PHEN SAREZITS
MEEICIEFER Gml/kg) A V—7THEREL
7z, 29 BHiz=—F VR T CRILL, UTO®K
i DA

4. BREEB

ICICIS 7 a } a—)Licfév, LTHHEB2®K
ZxL 7z (Table 1).

1) —dE - SRS NRE

—RkEB I HBREL, Al 1 BEREZIEL 2.
RS NRE, EHI0EDT v Mz DO>WwTa—
FURBET CIREHR#EL VEMLL, Sysmex E
2000 (RHEEAET) ok )Rk (RBC), m
BREML (PCV), ~=7ut > (Hb), FHkim
BREME (MCV) % bUicBmeks (WBC) 2BE
L, MICROX (44w ) 2 v THMmERS 5
(Wright it8) 24T - 72, Blcmig#HRmML, 2
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Table 1.

Protocol of immunotoxicological studies with CsA as proposed by ICICIS

Animal: 5-week-old male F344 rats

Chemical: Cyclosporin A; vehicle: olive oil (5 ml/kg)

0(control), 2.5, 10, 40 mg/kg/day
Administration: 28 consecutive days
Observations: General appearance
Body weight

Hematology (RBC, Hb, PCV, MCV, WBC, hemogram)
Pathology (heart; lung, liver, spleen*, kidney, thymus®*, adrenal, testis, femur,
bronchobronchial lymph node*, popliteal lymph node*, mesenteric

lymph node*)

Bone marrow exam.: Nucleated cell count* (cells per 1zl of marrow)
Functional tests: PFC assay, NK activity, Mitogen responce, others

* . Enhanced histopathological examinations

Yo7, KPP vocyfE (BRKE) 2REL L.
RmERNBIEE 4, KBFEHC CEHEEEME
e & FDMISE (Wright-Giemsa #a) %
Tote, /2, B4, OER, B PR, BE, BE
B, WIR, B, BB o, BRE oo,
A[EREX) ooz L, fHBSRIEITRES
10%@E R YW THEL, BHRIZL2zd->T
Hematoxylin-Eosin =24 # B8 L THHE L. B
iz W3/13 #iifk (Sera-Lab Limited #58!) # Fw»
TIBO RGBT ARE D ERBL 229,

2) SRR

2.1) #HtkEAimie (PFC) RE&

CsA#57» b (£BE6IL) 225 BHICE Y UK
ek (SRBC, 2X10®#ka) THE (iv.H®’E5) L
72, 29 H Hic MM EE %18, Mishell and Dutton
D FHES TH SRBC IgM HifkEE£E Ml (PFC) %
L 72, '

2.2) MRBARIALEACROERB

CsA#857 v b (KBS o plgiie(5x10°
) %<4 F x> (Con A, STM) & 48B:[
#wEL, SH-F 3 Y > (37kBg) &ML TEIC
20 RS EE L 7, MRBSICER DA AR R
hRervFv—arary—TlEL:.

2.3) NK MraiEdEaAe

ERfia e LC, 9'Cr TiEFHL - YAC-1 #ila%
Hwiz, CsA#57 v + (FBE5 T, MBMIY
FACRIGRBA & 3 H) olEME (1X10°~2.5
X10° ffa) & iEaOMEE (IX10*fRig) #IBRAEL T
ABFRIEEEL, EAMS HEhicR a3 ns
SICrExHIEL 72,

5. Kkt
WENORIEE E b, THES X ERES T
L, BEDLWRY, BEENAFZIIL Dunnett »
SEEEECRE L.

] ES

1. —iE - REASERE

1) —RRIES & OHRE

40 mg/kg/day B (BRARE) BT, KEWY
I (5T BT 10% D) HEH LR
(Fig. 1. %8, KBRLHMPRHFEIREERORE
7, #E5YEFORTLED L Eh -1z,

2) MM

BHERD PCV B FAHICET 2R 72, Big,
FTRTDCABEHTMCV DEELBRAHED
Lifz, 10mg/kg/day B (FHER) BLUEH
BB T WBCnEHLESEH LN, G
ENTRNBEONBBRDIETH - 72, ANLRSG
PR TIE, PBLUEBHERTY) v 9R0EFHE
LA HERD Ltz (Table 2),

3) Btk

BHEN CERHAKERENEE LRI RO L
i, HBESROKRE, ) roeRkE L URFRRM
Bowd, BLU, GEXNEZELZ LA»GEZDHL
7z (Table 3).

4) NmEEH

BREFCB W TLHEREOAT LRI EDH S
i, ERKEIC L IREOER, TLT Y,
a-7a7 ) rBEFAGHRDEZB LRI H»ED
L7z (Table 4), BSRABRTCESHLNL-&HA,
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w@un Control
-~ 25 mg/kg

250 —u— 10 mg/kg

—-o-- 40 mg/kg

rd

[3-3

(=4

(=4
1

Body Weight (g)
g
Lo

100
50 ] T T T T T
1 8 15 22 29
Days

Fig.1l. Body wight curves of F344 raté adminis-
tered CsA for 28 days

TAT Y, a7 07 >aidbid, KEHD L
BEE T 2R TH B,

5 BHRER

HARMT, VBROEERLLUICHERONE
THD, BIUBBLRAIBNERER, REBOEE
IeiEinA<Es b 7z (Table 5).

6) RIS NIRA

MREE NFER L ERE» DB I CEBRHER TR
Nz, 272FATLC, MIREE 7 tingible body
macrophages "B L U ESHER TEREI L,
B OAIKILY & UfI2 basophilic change #%, H1
SJUEHERETED LN,

e f&lt, Hematoxylin-Eosin ¥¢f8 T3 & b H722
DoNLH 51205, Ty b T Y rS2kHik W3/
B 2R RERBAHRET, BIRBRRY >

Table 2. Hematological findings in male F344 rats administered
cyclosporin A for 28 days

Group(mg/kg/day) 0(Control) 2.5 10 40
No. of animals 10 10 10 10
RBC x10%/ 1 1) 8.77£0.22 8.90+0.14 8.84%x0.21 8.71%£0.35 .
Hb ‘ (g/d1) 15.2%0.3 15.4%0.2 15.1%£0.2 14.6%0.6 ¢
PCV - %) 48.9x 1.0 48.9+£0.6 47.7x1. 1 45.8+1.9*"
NCV f1) 95.7+£0.6 55.0£0.6% 54.0x0.5** 52.6%0.5""
¥BC (x10%/p 1) 6.86+ 1.65 6.54£0.78 3.39+0.68"" 3.21%0.53*"
. Neutrophils (x10°/ 1) 0.96+0.34 1.15%0.51 0.78%0.25 0.66%0.24
Eosinophils (x10°/u1) 0.05+0. 06 0.03x0.04 0.02+0.03 0.05+0.03
Basophils  (x10%/u1) 0 0 0 0
Lymphocytes (x10%/u1) 5.64+1.39 5.16+0.51 2.44+0.59*" 2.23%0.36""
Monocytes  (x10°/x1) 0.20+0.12 0.20%£0.17 0.14%0.05 0.27%0.09

Data are expressed in meanzS.D.

%, %%: Significantly different from the control group at p<0. 05 and p<0. 01,

respectively. -

Table 3. Femoral bone marrow cell counts and differential counts of male
F344 rats administered cyclosporin A for 28 days

Group(mg/kg/day) 0(Control) 2.5 10 40
No. of animals 10 10 10 10
Nucleated cell counts(x10*/x1) 20516 204+23 192+9 153+28""°
Differential counts(x10°/x1)
Erythroblasts®’ 90.0+12.6 82.0£20.9 76.1+13.0* 58.7+16.9%"
Granulocytes®’ 62.1+9.6 60.3+13.4  58.3%11.3 56.9+10.8
G/E ratio 0.70+0.16 0.74£0. 11 0.79+0.24 1.02+0.23*"
Lynphocytes 40.8+9.3 44.0£9.2 39.4%+14.6 23.0%£8.3*"
Others*®’ 12.1£2.9 15.7£7.8 18.0£4.9°" 13.9+3.2

a: Proerythroblasts, basophilic erythroblasts, and polychromatic erythroblasts.
b: Myeloblasts, promyelocytes, myelocytes, metamyelocytes, mature neutrophils, eosinophils,

and basophils.

c: Monocytes, plasma cells, reticulum cells, mast cells, megakaryocytes, and mitotic cells.

Data are expressed in meantS.D.

%, %x: Significantly different from the control group at p<0.05 and p<0.01, respectively.
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# (PALS) o T MEQfHI Ttk 2 R ¢ Mg M
LCEP L TWw DS b/,

BRECORD L0 EE L UBIBICI3ZELIR
e, RS LU BW B ED b L2,
FOREBICRIAEERIBH LN L -7z (Table
6).

2. GEBEERE

1) ¥ikEdiEia (PFC) K&

PFC KEBICHW/2SRBCH&E 7 » P RBER
& DR AR s e, NREE L T, 2.5mg/ke/
day # (BRARE) BIUHHRBTIIENZHL
Nt oz, BARETHT»IRBMLE., 20
12, FERETy P OMBEROER (Table 5) &
FIREThH - 72, HAMEBMIEL ) TO ML) T,
PFC #%* CsA DB ABOMIMICEFEL TE LR
LUz, BHERL, 4R 7vv s 7 TEEH

Table 4. Concentrations of serum proteins in male F344 rats
administered cyclosporin A for 28 days

Group(mg/kg/day) 0(Control) 2.5 10 40

No. of animals 10 10 10 10
Total protein (g/d1) 7.08%1.02 6.65+0.78 6.54+0.50 5.91%+0.77°°
A/G ratio 1.31%0. 05 1.34%0.08 1.30%0.07 1.16+0, 08"
Albumin (g/dl) 4.02+0.59 3.79+0. 41 3.69+0.22 3.17x0.40°°
a.-globulin (g/dl) 1.34£0.18 1.28+0.17 1.22+0.13 L.uB£0.14""
a :-globulin (g/d1) 0.61+0.08 0.56 0. 09 0.54+0.07 0.58+0.10
B-globulin  (g/dl) 0.97£0.17 0.88%0. 14 0.90+0.12 0.91+0.15

7 -globulin  (g/dl) 0.15+0.03 0.14+0.03 0.19+0.05 0.18+0. 05

Data are expressed in meantS.D.

*x: Significantly different from the control group at p<0.0l.

Table 5. Organ weights of male F344 rats administered
cyclosporin A for 28 days

Group(mg/kg/day) 0(Control) 2.5 10 40

No. of animals 10 10 10 10
Body weight (g) 205.0+9.9 197.8+12.2 192.5+8.6> 180.9%8.3°°
Absolute weights

Heart (mg) 674+ 36 644+55 616+£29°" 557+30""
Lung (mg) 8658 T09+£62"" T02+31°" 134+37
Liver (mg) 7696542 7366+ 737 7064 % 484 6874+ 666"
Kidneys (mg) 1302%104 1230111 1205+ 60 1189111
Spleen (mg) 462+27 454+51 45126 632::80°"
Adrenals (mg) 267 24+4 25+4 332"
Thymus (mg) 318 =31 298+ 32 307+35 27540
Mesenteric l.n. {(mg) 37+23 52+18 4815 6122
Popliteal 1.on  (mg) 9+8 62 6x3 6+2
Relative veights

Heart - (mg¥%) 329%12 32515 320+9 3085
Lung (mg¥) 384120 359+ 23 365+8 406+ 15
Liver (mg%) 3752%119 3721+204 3666+ 105 3794 +238
Kidneys (mg%) 63528 622+ 31 626+ 15 656+ 41
Spleen (mg%) 2257 229+ 14 234+9 350+ 46°"
Adrenals (mg%) 13+3 12+2 13+2 18+2*°
Thymus (mg%) 156%18 151+ 17 160+17 152421
Mesenteric 1.n. (mg%) 18+11 267 25+ 8 34113
Popliteal 1.n. (mg%) 414 3% 3x1 341
Data are expressed in mean*S.D.

%, ¥x: Significantly different from

respectively.

the control group at p<0.05 and p<0.01,
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BRI LTREENDTHEY, ZOHERT
PFC »RBEED 52%ic & TIKT L7 (Fig. 2).

2) B BARIaSE LR G AR

T#HE~4 22> THDCon ACHT 4%
LRSS TR, P, BREHTRGHHMEZEIBN
7z, NEE, BHERTHCon ADERBED
0.5ug/ml TholeniziL T, PHEHTIXS
pg/mlic ERL, ) o BREEHENMETER LN
fz. BMARBTIR, KibtEr#HRL L (Fig 3).
Con A RIGRER T, ME# T Con A ZHBE
PEBICHBL TERBRTIUE L WEEZ LS,

Biii=4 b 2> Thsd STM KT 5 43#E1b

RIGTI, SRR BT, BN, DARRT
RBESDHLNY, BRABRHTEL WREENET
PR 6N (Fig. 4),

3) NK Mlgisteate

M Mmlao NK MigEER, SHERTHAD
FHIET L (Fig.5).

% 5%

4-[ 7 CsA % Fiv» 72 ICICIS 2 I ik F #F 38 ic
13, LATE & THRCKEE D 20 DB R A
smliz, FIMOTYF+7) > (AZP) 2 €7
MEAWIZ L 723t EBFR TR, 28 BRDEZHER

Table 6. Histological findings in male F344 rats
administered cyclosporin A for 28 days

Group(mg/kg/day)
0 2.5 10 40

Organ Score *’
No. of animals
Finding 10 10 10 10
Thymus
(medulla)
atrophy + + 0 0 10* 9°°
++ + 0 0 0 1
(cortex)
tingible body
macrophages ++ 0 0 10** 107"
Lung
granulation + 0 0 0 1
Liver
mitosis of
hepatic cells + 1 0 0 0
microgranulation + 0 1 0 0

focal necrosis
with cell infiltration

(Glisson’ s sheath)
cell infiltration
proliferation

Kidney

(tubule)
dilataion
epithelial cast

eosinophilic body
basophilic change

calcification

+
(=3

+ 0 2 0 0
+ 0 2 0 0
+ 0 1 0 0
+ 6 6 2 0
+ 4 3 0 0
+ 0 0 0 6
+ 0 0 0 1
+ 0 1 0 0
+ 0 0 10** 5°
++ 0 0 0 5

a: Score, =*:Slight

+:Mild + +:Marked + + +:Severe

%, ¥x: Significantly different from the control group at p<0.05 and
p<0.01, respectively (Chi square test).
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Fig. 2. IgM antibody-forming cells in spleens of rats after administra-
tion of cyclosporin A for 28 days. (A} Anti-SRBC PFC/1x10°
spleen cells ; (B) Anti-SRBC PFC/spleen. The values are the

mean * S.D. of 6 rats.

200

150

100

50

3H-Thymidine Uptake (x 10° cpm)

CsA (mg/kg/day)

Fig. 3. Mitogenic response of spleen cells in rats
administered CsA to 0 (0),0.5 ($),1 (D),
5 (a), 10 (@), and 20 (%) gg/ml of Con
A. The values are the mean of 5 rats.

Bo7u b a—noBREREH LN TWIzL Do,
BT ETRENONMIES LT, 4
BOXFEFRTIE, 7ot a—nohi) ML
SFTHEL, ZBMMRBHE»FE—D7T o b 2—-1
TRB2ITV, T— 2 DHEREH L D ERICTE
L5 EBENTWS, 4, FIM3Ld -
oRAEEE (—EIMEERIR) A hERRERE T
icEmENL, ICICIS i L 2 HE I,
B4T7 OECD HURBREAN A 54 > (407) TK
B 5TV 2BFHEHIC Sl R OREMBEN
BELZMZ 2 AREMBENRE (Enhanced
histopathological tests) &, REBREBRETH S,

3H-Thymidine Uptake (x 10° cpm)

100

CsA (mg/kg/day)

Fig.4. Mitogenic response of spleen cells in rats

administered CsA to 0 (0), 10 (£), 50 (a),
and 100 (®) xg/ml of STM. The values
are the mean of 5 rats.

Zih b % Table 1i1C;R7 %%, OECD HHERBE:
A 74> (407) oEEB oMbz, BFEAEEM
Fafkiise, MRS >0, B o5, B
LUicMROEBEREE, BREY o3 BEY
23, SEREX) oo, BE, WIROFEEE
HHRE, bl UaBEfkEsEx (PFC, MEMIE
WERIG, NK#aEE, o) Ths, &5
2, ICICIS?h7 v } a— 23wy, RERN
DCANHELFHLIRFT 5000z, MR
5, LEBRANER, LU, BEoOGGARY
HIRAE AT » 72,

BWRIIRLALZESEY, CAEBICE D, OHEE
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Fig.5. NK activity of spleen cells in rats ad-

ministered cyclosporin A for 28 days.
The values are the mean of 5 rats.
Effector : Target ratio=100 (a), 50 (®),
25 (O).
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Preliminary Screening for Antiviral AIDS Drugs.
IV. Report on fiscal year 1991

Nobuyoshi Kobayashi*!, Yuzo Noguchi*!, Masako Matsuyama*?, Kyoko Akiyoshi*?
Shinichi Noro*$, Nanao Sato*?, Norio Sakurada*3, Nobuya Fujita**
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Preliminary screening for antiviral AIDS drugs has been carried out using three different in vitro

assay systems.
One of nine has a hopeful sign, as the range of effective doses of the sample is wide.

Keywords : AIDS, Anti-HIV drugs, Giant cell, HIV, Microplate methods.
{Received May 31, 1993)

Among 154 samples tested, nine were found to inhibit the growth of HIV in vitro.

L o
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WENAI ) —=> IHR2IT- 72, FHIFEIR
154 4> 7upiEE, 0B IF L T HE
HERLZ,

£ B F K

272N —=> 77X MT-4 ey HIV-1 Bgic k
LREEEOMH 2 IREL Lizef 207 L—}
ERMEL. RETEEZZDLNLLOR, &
MBI EER L < it BT R I B TH HIV
HHENFERE AT - 2. EROMIIRIHRD 2L 7
B TH B, '

& ES

247l v—rETCRBRINEAEH 147
LB HIV B4R 94 7L BHBE,
FANENRE, BLu{b&%® Table 1izRL 72,

FiFe o bad'd ), BN IEYE 2R T
5283, HLADbEIINELLRTWS, 2
L1sdr7uismbElldrboR3nid
DTHY, B THEENIRr & KM EEM R
TH HIV BHsf~ sz, Table 1D 9H>7
2 7NV TH B, T
YTNRENEFNEHSNE (2), ARitEeYw (D,
BOREAEY (1) BIUBEHE (3) TH5,
REW LB E LT, Table 2 L3 BKRES
910671 & 910635 N4 7 u 7L — F DR LR
T, WERIZBWTY HIV 7 4 L2 38inind] 578
LMD L NS, BIKES 91671 0 BRI
HIRER 12 BEYE, 910635 NENIZTBBHETH - 7.

% 7

Table 1icE b5 Twa L Hic, I
154 > 7 97N, in vitro DRETH

Table 1. Effective doses and minimum cytotoxicity doses of chemicals which showed anti-HIV activities
in vitro (microplate assay with MT-4 cells infected with HIV-1)

Sample No. Effective doses Minimum cytotoxicity Chemicals Company
(ug/nl) doses (ug/ml)
910635 15.6-31.3 >62.5 Extract of medicinal plant c
910636 500 21000 Extract of medicinal plant C
910642 200 2400 New chemical D
910671 3.13-12.5 225 Acidic polysaccharide G
910689 6.25-12.5 225 Vell known chemical J
910630 6.25-12.5 225 Well known chemical J
910691 12.5-50 >50 Well known chemical J
910703 62.5 2125 Product of fungi J
910749 1.56 23.13 Acidic polysaccharide G

Table 2. Anti-HIV activities of sample no. 910671 with microplate assay method

Tube no. 1 2 3 4 5 6 7 8 9 10 11 uc IC
Concentration

(¢g/nl) 100 50 25 12.5 6.25 13 1.56 0.78 0.39 2.0 1.0

3 days incubation

Cytotoxicity O O O o} o} o] © @] © © © © ©
CPE - - - - - - - - - + + - +
6 days incubation

Cytotoxicity X O O © © © © © © © © © O
CPE - - - - - + + ++ + +H - ++

UC, uninfected control; IC, infected control. CPE, cytopathogenic effect.

Cytotoxicity: ©, cells grew well as in UC; O, growth of cells was partially inhibited by the chemical
added; %, growth of cells was completely inhibited by the chemical added.

CPE: ++, CPE was observed as in IC; +, CPE was partially observed; —, CPE was not observed.
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Table 3. Anti-HIV activities of sample no. 910635 with microplate assay method

Tube no. 1 2 3 4 5 7 8 9 10 11 uc IC
Concentration

(wg/nl) 500 250 125 62.5 31.3 7.8 3.9 2.0 1.0 0.5

5 days incubation

Cytotoxicity X X X o] © © © © © © @ ©
CPR - — + + ++ ++ ++ - ++

UC, uninfected control; IC, infected control. CPE, cytopathogenic effect.
Cytotoxicity: ©, cells grew well as in UC; O, growth of cells was partially inhibited by the chemical
added; x, growth of cells was completely inhibited by the chemical added.

CPE: ++, CPE was observed as in IC; +, CPE was partially observed;

HIVESEGBH LN, oD be 7L
I CHHIVEEFRBEINTwEWwb ok
BEbnas chbnbon)bTh, BREES
910671 ix, HMBEDBHIEVWEZ A HLHYEE
Bbhz, Ll EMEIHRBRZEETH -,
RO OBEERL L S KkE, AMBEOIRIIIES
IR, o XEEMEF &I LN 22D, 40
DFER»ZB L, HMLAW L X o HIV &
BT AN RET L E2HIFL LW,

ZDEIITE KRR ) —=v T LiTwz, BIE
Eicks, HLuAYELH HIV EERBHWED
FERINLZ LI, —DODOKRELZRRES-TRN
THHI.
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First drafts of Environmental Health Criteria (EHC) circulated
: for comments by IPCS in 1992~1993.

Chiyoko Ohtake and Jun Sekizawa

Summaries of first drafts of Environmental Health Criteria (EHC), which were circulated for
comments by IPCS in the period of 1992~1993, were presented. EHC drafts on 12 compounds and 2

methodologies were received in this period.

Keywords . Environmental Health Criteria, EHC, IPCS, comment
' (Received May 31, 1993)

B> S VR R

199242 4 A4 5 1993 £ 3 A & Tic, RBHEE
747197 (EHC) @ FZ 7 bFiztt§ 5 IPCS %
LAy MEEIZ 14D - 72, REELEMD
B THNIRENL, HEFHCKEL, 2210
RELPBEWL:, BALLENBIUAFLZD
AV MZDWTHRET S,

FZ7FnEH
(B3 RMA)

1. Phenol (1992/6/15)

phenol {3 40.9CHRISE % 1 b, BWHAKIZEEEH
TIEMETH 5. HRIZAGTHED 2RV 1HY,
13& A EDRFBIEEIZEIT 5, phenol it -1 %
— VDS TH Y, TREEY o phenol kAL A
LHREL 5D L DT, $5i2 phenol BifE, Hodk
KR, BLUSZ oIzt b, KAHD/<y 7
777y FIZ TR TIERICE L, —BRATIRS
NRaDE L EHAG, LORBEHVEETH L, HI
iz 39 % phenol WFE & L T, ERIROHERIZE
8 EHB L CEBREEOME, B & UhE, B,
Fic T 2 5ELHEFHITLN S,

2. Acetaldehyde (1992/6/15)

acetaldehyde I3, RIS % & - 12K E - HEiED
HEWATH 5., AMHB L UBESHYOENTHR
BhEWETH Y, TALI—NLREDREIEDTLH
5, i, oA AB L UHEL DEEEEY D

PICRWZIIND, EEED0%ITMELE v
rFLrroRfiic k3. BWEKENZHREA~E
By 5. AORERKR, &H, KRTT LI
CELLHE, BRKOEBERB LI N INE~D
FRBICL. BERBOER L & 3 DI AIGTE
BAL¥I¥TH 2, BELYFIIHRMERETH
EEADRIE L RN TH Y, BBETIIE
IRFEEAFRE 5, FESNLHFEBHHFICIIPRES &
UH - Bob Aoty Rs iz,

3. Acetonitrile (1992/6/26)

acetonitrile 137 7 Y v =} Y NLTENRIEY &
LTBoi, FHFEHDVRZ—TNLDL I LRV E
Lo R EAOWKTH S, FHELWMLTETE
DEENICEETWH TH S, acetonitrile XK Y
22 FUHEH - BROSHENLEW, HBViZE
BMMEDRRB L7 T RF v 70FEMIIC B
TENEETH L, £k - A - BB LUE%
D& uFHEGTHER, FWMEAOBRENETE
WIICEDREHIERT, TOMIRETHRAN
Yoa—"ERARBOREZIHEE % 5, acetoni-
trile BERBWIcKTL, BT PR ELR
Lo ELEL 5, AlXBIT % acetoni-
trile D IELEIKIE, B9IE, MER - EEEARE, B
Ly TR EHH), Znbid, KABEY
500ppm %2 2 L EEHH L B b, aceto-
nitrile ~NDRFRIC L BADRIADBFEBLHR
N8 (/AN

AF 77 MIERMEREIR (RIRKE) Mo TH



104 wERABRMEE

H/I1E  (1993)

NEB[T, BLEERBRRCTERENLLDTH B,

4. Report of IPCS Discussions on Deriving

Guidance Values for Health-Based
Exposure Limits (1992/6/26)

LFEWE NEZEMOFHEIIC L » THRBRAZRE
TN, ¥4 F74 oRRICET 5 8ED,
1989 - IPCS iz & » TR S /e, IPCS I HFTR
R T 274 7 REEIR BT 2R M) A
AEEHTE L, ‘guidance value’ IZEZFREL,
HAZERTRHICAVYLNEERE LTRRE AL,
&, KA, K BIUSHERERICBIT 2LEWE
o ‘guidance value’ DE&E, 8L UHREELEEHNL
FUHEE (BRELRU) CHbLLYA 5 28R
WULREENTW S,

5. Isophorone (1992/8/24)

isophorone i, ~oe— 3y } R & FER D
EWHDEMOIBKRTH 2, KicbTr»ET, KL
KELLELRBWHWHLHETRL 2, BEMHICIIEK
% p-REEIE TN TS, KAIZ it isophoro-
ne NDHELEIRH L LT\, isophorone (3 £ ¥ 7
KRB I UABBIENBRL LT, BEEETT L

b o T CIENICEEEN S, 1988 F it
Ro#EESERIT 02000 F > TH B, WHPL LA
(S, B nfrblidhitns, &
ROEBIHT2R/ERMENTLv, TS
TR IHZICB W TERETEREINIEEAYSD
3, EBEICIE isophorone REAH 2 WII TV
—NWRETIRAIN, FREBicHEEL TREN
5, 79 BT XORORSTIIERICLE
gL, B, vy, A%, BES I UFE> L,
FLRAICEDER, BIEE X UHRL > H80
Ens, EEMEBEHEEOICE - THE  BRICE
Eirabhd, ANORBEIIEEEELLTE, &
MEADF L, BBETEL, EHIREINTNS,

6. Brominated Diphenyl Ethers (1992/8/24)

brominated diphenyl ethers 7' /—713, {b#
PP T LRI EEE.LA S, penta-, octa-
3 X tF decabromodiphenyl ether @ A M BRI
Bllhtb ettt a, I —0 o /X TOEREEBRA
{31986 & & 1989 7 4 £ Iz 27% ¥m L 7. bro-
minated diphenyl ethers i3¥Ex< NHfR, K ~<—
RTh, RAVIFBIUCBERICELN S,
polybrominated diphenyl ethers ?#-ENDERIC,
r~ayihEner~>v77> (PBDFs) &
UF A A% (PBDDs) »HEFKEIN S, HlziE

penta-, octa- 1 X U* decabromodiphenyl ether #
#4r#%%510~630°C T4T9 £ PBDFs3 & Uf PBDDs
H1AHICNEN 0%IET 5, BhTHZh s
DYWA~NDEBRIIRBRIBIC BT 25BHICED 5,
EBREER L RVEE, EERERER Tetra-
chlorodibenzodioxin 3% 53 i £ T 0.76 ng/m® ¥ &
L 7=, 2,3,7,8- Tetrabromodibenzodioxin iz KX &
FTRBRIEENL S - b, EERBOMBRD S
100~500 ng/kg R DBE TRIBE iz, BRD
FBRIZOWTR, HLWTLELLERICHEITS
PBDFs D3 tri-, tetra- 3 & U penta-R{E~
TGN, FNEFEND, 2.7, BXUO0.5ug/
m® EHEIN TS,

£ & L T, ¥z octabromodiphenyl ether 3
& Uf decabromodiphenyl ether i2BJL T, I
~OBH) - A - Bfb, BIUEREBYIC L HRE
RBEARICOVWTEBICEHEEIN T B, RFIR
it 7 v t DSEZEOREBK TLD,, 12 >28g/kg
HWETHBRTH -2, T, #1214, octabro-
modiphenyl ether nEBENESIZ L) FBTH
REBEDORM, KEDRD, ~=tnlhnr 7
A= OBENREL AL, BARBRTL B
BT, FRAROBLL Y OB R RES ML,

1. Amitrole (1992/10/1)

amitrole (3-amino-1,2,4-triazole) 3K - %
=N EL BT, Ay byl nf
BEZCOLTIEIT?, E.oE&TH 5,
amitrole I RRICIXFELT, ERET /77T
= LTENCHMEIN, 1FEBLUSEE
DHENL G U Z 4 7HEREICHRER L L TRL
FRENTWS, Lid->T, MM, 18, X X
[P oI nTnws, L85 X U Ti
BEICHRESND Y, KPTRREETEDICTTINE
ngv, AEREEIFEICES 7y P oEoRbic
BT 3% LDy 12 4000 mg/kg LI ETH D, fhoniks
RETLEHETH 5, B L URPORBETH
E-2HEL, PRBANOBRBEFZRIERTH 2.
ANDEEIZO2WTIL, BEROR, 20mg/kg N
BRTHPREOERI & (EO» I RAHEH & L,
100 mg @ amitrole H&E O 53, BEEL LUH

RBBREEERED L LICEWTHLRRRICLS

BT — FoER R EEL .

8. Chlorothalonil (1992/10/1)

chlorothalonil 3 EEELNKEZENEKRTHY,
* 7%/ —/RGEEE (log Pou) 124.38°TH
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5, pHITW - { D INKEGHBL pHT TRETH
5, BEAE L TILS BERAZT T ZERER
At bERAS T 5, EWERBEREL TE
v, H5VERBENT VI TH B, @l 250
mg/kg ¢ chlorothalonil # 30 B 5-2 S z4-n
IR EIN Lo, Ty bioBlTS
chlorothalonil M#&ED - HEIC & 2 5EHHII L H
5 H{Evs (LDs, 12 10000 mg/kg). L L, EBIE
O# 5 Tix, chlorothalonil D#IEIC & 2 B & B
DIRWH A S 17z, chlorothalonil # £ES 2 L1
7279 MciRBEANALNTZY, BREREHIX
Abilwv, BEBELZ v PRV X TRRWE
Enihotz, AMNOREE LT, BETHESR
%, BEBE, PSRl & LT chlorothalonil #
FANKM e E~nEE BB L U chlorothalonil
EHEAL RRNEEERL L BERIYS B,

9. Diflubenzuron (DBF) (1992/11/13)

diflubenzuron i3 8B OF & TK & EREHLTC
BIZLALEIT LY, FLRRICIRERETT LAV
Lo THRL, BHRRBTRRBERIINLEETH
3. DBFiIR_>YVANLT7 2= 7L T RREHIC
BL, RADAHEFOXF > OUhMEHET 5.
DBF 13380 s & iR mal & LTHRBTH Y,
BEHER L 22 I3 RDBE F CTRAESEUSLZ L
MTELHEFORMEEICET T 5, HRAK 5608
FIREREL, BAoREENEW, 1, 55 L0510
ppm BETHAI NS, FEINLEN23HA
HOBREREIZ0.59, 2.758B L U5.00ppm TH -
7o, BHRBHRHOERNZHICHVLNS L X,
DBF AR ERBZRHO—BROANDERIIERTE
3, RE#ERIEY LDy it 7 v Fo&EOERT
4640 mg/kgRELL L) %, DBF D HFEIRR 4 b~
BTV EANTNES U EEORERE L3
ZEHAMLNTVD, A PNES 0 U ERIIER
B TR BB T A S LEZ LND,

10. Inorganic Lead (1992/12/3)

$f (Lead: BT %%, 82, HF&, 207.19. &
H, 11.34) 3FAY P72, HDEWEEKENE
LPWERTH S, 420REMEK (BHS VIR
208, 206, 207 B X Ur204) 2L b, MaNEWHE
BUSKT U BRI LIFLITRE S BE S, o
RIS P V= — 2 HW RS L R
OMBCHAINTEL, BB L H LEBRIED
T UsEnBM b KICEITIC (, EE, EERE
1, BIURREERS S IMMEIWIIKIZET S,

ERSA TRV T AXABIIRBIC BT 2HEKXY
SBDBRIFE L w5 T b, HFDBOWHREID,
1987 £t 560 7 F > TH 1) 1982 S£HIZRRET L
72571965 FEH L Z MlF T b, SO BREH»
LHEESLBEREEL (ARNDBERIEI T
Vw3, BRIZE®REELC, JLRRBHAL L, 2
HRIZBERHRA >V bk ) ARUAOHICERS
NTw3, BARTLI—AEE (742294 2
X—) LBE (2.5~12.2ug88/1%) LEEZRE
Bmse, AF (BICAME EELY) 0@
BEEICRET S, BiI~LAREHEL, AL L
URPDNLEBYWHNRE L HRBRENRKE E 4 5
TEDHLNTWS, ) U RRECREERR e PR
B I U RATAMEYD B & v )+ RS S
NTW 3 AN L TCRITADTREREIC DWW Tt
raThd), LIARCICL - THB/INLTWS
(1987).

11. Scientific Principles for Assessment .

of Risk to Human Health Associated with
Chemical Exposures (1993/1/5)

77 b MEEWE~DRZICET 2 RV EFT
HOFHERIFER] 12, 177 - L VBREA T
5, ZEHC i, o EHCiz 8iT 5, {bEWHE~
NHFRTIC L HEFEEHAENIES L 52, F&EH
TOHOREUFHAENSH L 70 5 Z EXWHENTW S,
IPCSHYEETIN—T12 Lk » T192FE NI At
gI& 7z, IPCS/EHCohBO k> TwaEED
BBlIcHL, 24> b a8e%ES LREMIC, X
NDEIRZEEF 2y 7T HLHICERELTWS,

a, LRI NLFUEXLHHICLBEEING
EELHAFZIN T IHE ) H,

b, TV E2—DEBEIFHEENICIERETSH ) »
DEERLTWEH»E G,

12. Tetrabromobisphenol-A and Derivatives

(1993/2/10)

tetrabromobisphenol-A (TBBPA) (3, = #%
VEHRR =2 L A T ABREOBEICHER S R,
FLERBE LT, BanftShiciBE3 N
RKEWLI—T4 73 THwWbNS, AR
1982 £4 7 £ ) % T 5000~6350 } >, BA T
1987 41214000 F r tBES N TS, Fv b~
DBEARO#ETIE LDy 13 >50g/kg KB TH D,
BHEOFNLBRII L -2, SHERABRTRE
Oic & 2 BHRENRENHE L BIEIC L 2HERA
bl oz, BAABERBRTIRS v FicXT 3
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10 g/kg RETHHFIZEOERSE T, 5L 3Lk
BASEc, BN LI sBBErAa LN, 3g/
kg REHH TIX C DB AN L 72,

13. Glyphosate (1993/3/26)

glyphosate {t, 7V > Y BAF ALY
S>TWABWARBRTHS, KIcBKBHITS., 5F
H, 1484, 28E0BEEEORER & L TK
WmaE3N, BELILKRZICHAWL NS, glyphosate {2
Ca* Mg DL LTHETH L, BEH, BE
BTBLUTBICEEL, Mpciflah, o83
na, ZRERE(, HB55 91 HT50%5Ke
LWET S, BOBLURERETERCHBY
#7779, glyphosate DIEIC & » TIXFBEEMH Y,
BENES TRREL» Mo L ) Bl - &
DLTwW3, KRTREOFICERETRINENS
B, HNTTIARL TR T LEDNXV— MEHR
Htdh s,

14. Triallate (1993/3/26)

WSO triallate I3 BR306, MEOWKTH Y,
BLZ2200CTHET S, AHREEEKICHET, F
22UVIC L 20 BICIREETH 5, triallate i3 E
KAEDDOHENH FRAEORERE LTHERAZSN
3, HROEERIZS000 P> T, ANDERICLS

B THENS, triallate 3 BRE Y AP D
BZWERIRAIC & » THRMICED AL, #ehic
itz =7 F)e&oRkEanzi, 10H
THIRIZ SR UT ORI MBI, Ty P
A TOBKEROBRE TRBWHELRT. 28L&
EHHLEY, KERSH 2V EHRS LGS
i3, BAR L ZREFL VB L5,

FEbizarrt

4. Report of IPCS Discussions on Deriving
Guidance Values for Health-Based Exposure
Limits ic 2\ T, REFTHL» L RENEF L LicH
LT4Enartrbitboiz,

11. Scientific Principles for Assessment of Risk
to Human Health Associated with Chemical
Exposures {22\ CTIRETHIIRRFFLER L 9
axviaEebni, [F77 Tk, BHAHE
WEOFMICIE, TRTEEET NV (PLFRT—
UE) #ERHTRE LOHRMGENDY, BETFEE
REEL T WRBAMWEIZOWTIE, TNk E
TNEEHTRETRZNEEFI TS| L, 37
AFticbiz a2y 3k,
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Studies on the Preparation of Sample Solution for

Determination of Nicotinic acid and Nicotinamide in

Foods by High Performance Liquid Chromatography

Sumiko Tsuji, Satoshi Koiguchi*!, Mikako Narita*!,
Yukako Sarashi*?, Tadashi Shibata and Yoshio Ito

\

A method for preparation of sample solution for determination of nicotinic acid (NA) and
nicotinamide (NAA) in foods by high performance liquid chromatography has been studied.
NA and NAA were simultaneously extracted from foods with methanol,then the extracts were

cleaned up by use of a Sep-Pak tCl8 cartridge.

NA and NAA in each sample solution were

determined by high performance liquid chromatography.
Recoveries of NA and NAA from various foods spiked at levels of 25 and 250ug/g were not less

than 70%.

Keywords : nicotinic acid, nicotinamide, high performance liquid chromatography, food, Sep-Pak

tC18

(Received May 31, 1993)

1

[EREERERM-ARPOARENWTIF
BVt B ARBORES 25 B (NA) 5
U=aF BT F (NAA) EE#Ek /o=t
7% 74— (HPLC) ETRARSEOTFBETIR
BRERQREZTORYS, HPLCZ7u< bt 774 L
gHUANERPORERTFOE—7 E NAB L
U NAANDE— I NGEENBEW, FIT, 257 /—
NI L7218, Sep-Pak TAIF NA—F) v
MBI L 2N EIT-721%, NABLUNAAZ
Blendiamme UCHAML, HPLCI X 3 RI%E
HEFRAEINTWSE®, L l, TOFETI,
NABIUNAADORKEBHELFHN2ZTH 5129,
Blzic HPLC Itk 2 EBZITHb i b v
DT, FEHEBICEED S\,

4Mm, HPLCiz Lk 2 #BENAONA B I U NAA D

il

¥ PR
* KERERRSE

SHrEnfiFEibE B E LT, SRERORRE %
el 7.

£ B HF B

. B O #H

TN EBERBIUMIAERTNAB LU
NAA DFEMBERD LWL DOEBAL THW:,

2. B %

2% 7 —n (MeOH) : Merck #8UEnEiifk 7 o
< b7 7REERAL, ERREL .

NA B LU NAA ofE a5 | Bk RBRriRRE
mERW,

Z D RRIIAEFREE R,

3. R O&

1) 0O.5MBFERF MY T LM BEER S L ) 7 A
(CH;COONa-3H;0) 68.04g 2 &1, KiciEEL
T, &1L &L (0.5M).

2) BEB-TFITFAT = ARME[Ac
TBA# %M (pH5.00] :0.5MBERe T+ ) 7 4
0mBEFORT I 7FALTE=TLE RO
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Xy FABR ([A>_T7uet 777 4—H)
2.6ml% &1, k80ml %Mz, FHERA 1Iml
TpHS5.0IcA%L, KT&RI1L &L, A
TIr7ANF—IcED)ABLE.

3) MeOH-Ac-TBAB# (1:5) {HPLC i
¥} MeOH 200 ml iz Ac-TBA 24 1000 ml %
mz CEML, HPLCHEBER L Lz, ARFARML
A

4) EBENABIUNAARABE NABL
UNAABMR O 10mg # ERICRY, &2k
EMZCEDL, ERCEL2ERE10m] & L, =
# NA FH S & U458 NAA JFH (%4100 pzg/ml)
e Lz GRERE). CheREEE<0.], 1, 2,
3, 4, 5 15 5 BXr40ml 2 TN EFNIEHICE
D, MeOH-Ac-TBA B# % mz CIEREICLE 50
ml & LT, EBENABLUNAARSHBH (&~
0.2, 2, 4, 6 8 10, 30, 50 35 % (*80 ug/ml) &
L7, '

4, RABIVER

1) Sep-pak tC18 #—F V) v ¥ : Waters #- 8!
ZFHv, 5 LHMeOHS5ml 3 L FK5ml T
NER B L 72,

2) HPLC #9924 #—F472L—LiChroCART®
[LiChrosorb® RP-18(5 um), AN 78], &# 5
2—@ SUMIPAX PG ODS 100 ({£{ta 4> 7 —,
7pm, 4.6X250 mm), @ BECKMAN ODS (BE-
CKMAN, 5um, 4.6X%250 mm), @ Inertsil ODS
2 (GLY A > x68), 4.6X250mm), @ Nucleo-
sil 100-5C18 (+—4" & (F4 ), 5um, 4.6X
250 mm)

3) HPLCHE : HE4HIHEMB870-UV,
Intelligent UV/VIS Detector # X UF 880-PU Intel-
ligent HPLC Pump, #2%ite¢ LTI AT L4 ¥
27 A 78 SIC Labehart 180,

5. B &

1) HetEmomRn

1)-1 Sep-Pak tC 18 sL#

BEAEE 20.0 g i MeOH 70 ml % i 2 Bl H

L, MeOH T&& 100ml & L, 5 B%4T- 7.

ZFDAHHI0ml # WREFLE L 72 1%, MeOH-Ac-
TBARHK (1:5) SmlicHAicEEXIIBEL,
DB LY, SLTREL, £oERBEER%Z Sep-
Pak tC18 #—} V) w Pz @L, BBEERRL 2.
iz MeOH-Ac-TBARH (1:5) 5ml %L,
BB EEbY, £BEI0mlEL, AXT7T577

ANWF— (0.45um:KR) THEL, NABLIU
NAA o HPLC RIsHam & L7z,

1)-2 BREaLE

[EGEERERI-ESROARB MBI
b2 RN 2P AR

2) HPLC #i5% : HPLC HZREaM 10! %
HPLC iz#AL T HPLC BIE#4T - 7.
<HPLC &> 8 & L T MeOH-Ac-TBA B
#(1:5) 2RV, BIMEE 261 nm, BHEE 0.04
AUFS, ## 1.0 ml/min, 3¥EAE 10 £], 40C THl
‘L.

KRB L UEE

1. HPLCASALLDVLWTOKRN

HPLC iz & 3l Ici3fEx o HPLC 4 7 4 4°H
WL TW32, 4, Hrli4 + > HPLC &
BT & 5 MeOH-Ac-TBAEM (1: 5) w9 2
v, @ SUMIPAX PG ODS 100, 4.6%250 mm,
@ BECKMAN ODS, 4.6%250mm, @ Inertsil
ODS 2, 4.6%250 mm, @ Nucleosil 100-5C18, 4.6
X250 mm IZ2WT NA B S U NAA DGBEE #48
MBS L C4RRABERIC DWW TRET L 72,

Fig. 108 TRl &5, WwFhobt7ad
BEONABIUNAADOGEBREHRTH - 72,
—%, AREEREEINCL bHTRIc Ld» T
R L 224 ARSI Fig. 1@ — A8 TR
LizdJic, HEXRE(IBEALRETE -
7. L#L, Sep-Pak tCl8 L¥E # L 724 REHE
BWOBERFig 1lnERIRRLZE I, AMK
MRl B b0, FicFigl1®
Inertsil ODS 2 i ; U@ Nucleosil 100-5C18 % 5
LETHOGBRBFTH-12, INLDHTLICE
FERMERIINABLIUNAAOWTNIZOWT

LERMBSIZ, 0.5ug/g ThH-ole, b, EHEE
IR REREC2HAMIIEETH-» 7225, 3HH
HDHPLC Z7u=} 754 LTI NAB LIFNAA
ORFRMROMIcH 22— 7L, NABL
U NAA b — 7 EHES BN 7ot 770 &
DINEL U ole, &2, H 7 LDRFEFZ T, 7—
FAILELTH—F Y v PRD LiIChroCART®
[LiChrosorb® RP-18 (5um)] #R\vwizchf, &%
T LABMDIBE LR ERERBD -T2,

2. BHBEEORNZC>LWTORE

Sep-Pak tC18 %7 + 1w PALHEIC L 28I
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High performance liquid chromatograms obtained on various columns

@ : Sumipax, @ : Beckman, @ : Inertsil ODS 2, @ : Nucleosil.

a: NAA, b NA.

Broken line : standard solutlon (10 geg/ml).
Solid line : sample solution without standard (left) and with standard (right)

using Sep-Pak tCl18 cartridge.

Chain line : sample solution with standard usmg deproteinizing agent.

100

80
g 60
oy
(33
>
S 40
L
[

20

0 %ﬂ

2 4 6 8 10
Eluate (ml)
Fig.2. Elution pattern of nicotinic acid and
nicotinamide

Elution solvent : mixture of methanol and Ac-
TBA (1:5)
— ! integrated recoveries of fraction.

e . NA : fraction of NA.
0 I NAA : fraction of NAA.

HPLC A4 J NGB FRAL 22 FETH D728
ST VENR L oot LTHWLNT
W3e, 22T, NABLUNAADRKKBHEED
HABICICHET o kic L, HPLCHE#EHR TH S
MeOH-Ac-TBA B#(1: 5) i & 3 Sep-Pak tC18
A—F N w50 NABLUNAADH IR
i Fig.2icmL7z L 912, MeOH-Ac-TBARH
(1:5) 10ml T&RHEHL I,

INLDERD LORMY — 7 OGFHERNIT
Fig. 1iciRL 22 BN RFTH - 72,

F7:, FABL /- MeOH fiH# B & AR AT
RIS NA B L U NAA R T 2 HMA RS
nizonTLiEnEE Tk, HPLC MEII FABEE
biziTi Z kic L,

3. FinEn=H

ZHERBICEBNABIUCNAA ZRABICNL T
25 BE U250 ug/g ML, Sep-Pak tC18 % — }
Vo PRt 22T E0FEMAINES
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Table 1. Ricoveries of nicotinic acid and nicotinamide from foods
using Sep-Pak tC18 cartridge for sample pre-treatment

Sample Added Found*: NA “Found NAA
(ug/g) (ueg/g) Recovery(%)*? (ug/g) Recovery(%)

Salmon 0 3.6 = 53.4 =
25 26.17 92.4 £ 1.5 71.2 95.3 + 3.0

Tuna 0 1.5 - 104.1 -
25 27.4 91.4 £ 1.6 131.4 109.0 £ 4.0

Flatfish 0 ND *3 -— 7.3 -
25 24.2 96.9 £ 3.3 34.6 109.1 = 5.3

Horse mackerel 0 0.9 - 44.3 -
25 25.8 99.7 £ 1.4 67.7 93.4 + 8.6

Sardine 0 6.7 - 62.6 -
25 30.8 96.2 £ 3.3 81.5 75.4 t24.1

Lobster 0 13.1 - ND -
25 | 36.9 95.1 + 5.2 17.9 71.7 £11.9

Scallop 0 ND - ND -
) 25 22.4 89.6 + 2.2 19.0 76.1 £ 4.5

Octopus,boiled 0 ND - ND -
: 25 21.6 86.5 + 3.5 22.8 91.1 + 0.3

¥ary crab,boiled. 0. ND - 4.4 -
25 17.5 69.9 £ 0.8 28.1 94.8 + 0.9

Beef 1] 3.0 - - 41.2 -
25 26.9 95.5 + 4.0 66.1 99.4 +12.0
250 246.5 97.4 £ 0.4 287.17 88.6 + 0.2

Pork 0 ND - 65.8 -
25 24.4 97.7 £ 0.6 89.6 95.2 +14.3

Pork liver 0 1.6 - 99.7 -
25 27.0 101.6 * 4.8 126.7 107.9 +24.5

Chicken 0 ND - 84.5 -
25 22.17 90.6 + 1.4 111.9  109.7 £16.2

Chicken egg 0 ND - ND -
25 27.4 109.5 £ 0.9 23.1 92.3 £ 1.1

Hilk 0 ND - ND -
25 25.5 102.0 * 7.4 20.8 83.0 + 0.7

Yogurt 0 ND = ND -
25 25.7 102.9 % 6.2 24.0 9.1 £ 1.8

Cheese 0 ND - 2.5 -
25 23.3 93.3 + 3.5 21.2 98.9 + 2.9

Margarine 0 ND - 0.2 -
25 20.9 83.7 +16.9 21.7 85.8 £20.1

Carrot 1] ND - 0.9 -
25 23.8 95.3 £19.8 22.4 85.8 + 4.7

Chinese cabbage 0 ND - ND -
25 24.2 96.9 + 3.0 22.9 91.5 +11.9

Strawberry 0 2.5 - ND -
25 25.2 90.9 + 8.2 21.7 86.7 + 1.6

Hijiki,dried 1] 1.7 - ND -
. 25 26.2 97.9 + 3.0 21.7 86.7 + 3.3

*T This value represents mean of three examinations.

*2 Each value represents mean % S.D.
*3 Not detected:less than 0.5ug/8.

Table 1izRL 7z, 2R, wThoRgHicsw
TH 70% L Lo RFLBMENESF LN, 4
EOSB TR ARPORMERT & BF L FBEZRL
255 b L, BROWMEES L DFESFBAFHER,
fodnd b ) MeOH S % X D % %, Sep-Pak 7
WIFNA—=FY 2 LR 272504
hHY, WHELLTHAERTERTHLIEEZDL
ns,

* 3 o)
HERBoLEEEN NA B LU NAA £ BEER 7

et 7774 —2RVTHET 2 2HNREHEE
DFEMEEHREFL 2, Sep-Pak tC18 #—F ) » ¥
Lo THETEZILICEY)NABLIUYLNAAD
REBHSAMUTE, BroRLHICHL TRIFLE
B AS H Lz,

x 3

1) BEL4EEERES | AMEERER—&
ShHR O AL S B 0 S 43 A i —, pp. 381~382, H
FRSEEGS, K (1989)

2) RAFSH, XN+, FE 4, BoEkx, K
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FUBRBIU=aF BT I FOEERK I 0
2} 757 4 =2t 2 EaATE. A, 23,
428~433 (1982)
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73 FoRERRSNT E BRI BT 2%,
AriEs, 29, 262~266 (1988)

6) FHAR, WABKBE . BEWk 7o~ 757
A—iZ L AEMI P T B <>
ZTNALTE FBIXVURBERORKERENR
. AfEE, 33, 183~188 (1992)

7 FHAR, WARKBE N LEShos TR
WiRE L U 0B HRAL AR,
33, 189~195 (1992)
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Estimated production by the Official Inspection of Coal-Tar
Dyes (including Dye Aluminum Lakes) in 1992.

Tadashi Shibata, Mika Kimura, Mika Umemoto,.
Sumiko Tsuji and Yoshio Ito

The number of official inspection of coal-tar dyes and their lakes from April in 1992 till March in

1993 were 711 in total.

The quantity which passed inspection amounted to 201 ton in Japan.
The production of color in each month was summarised in Table 1, and by each producing company

in Table 2.

The food coal-tar dye produced in the largest quantity was Food Yellow No. 4, occupying 40.7%

during this period.

Keywords : food color, official inspection, production
(Received May 31, 1993)

bHETIR RENRAS VBRI EREEE
BTHNNES 2 0ARBMP E L THESATE
N, ZFORFEFIzLH-» THABRESLELEINT
B0, brEHIET A —LVEENEMRERR
KERFEGRBB TIThNL T3,

BIGRAERHEIITPHERE G0kgz TR
He¥3) FERIND, TALUFREICHHS
n-B6Fn 5 b—MikILRARRE RA, EELH,
KEFhoAZicAY L b, KPS AERKEm
WMELTHERASNTWS, Lizd'»> T, HEKED
Btz by ETERRME LCERS LR S
—NERNERFHET 2V L OOMEHEE #2 5
nas,

ER4FE4A1B»LFR54EIAINHETIC
HEE NS TILRIKIC DWW ABEN, BANL L
U & BLEH R ORF AT SRR % R L 22,

BEEOANFTEZELIR, InA0HFOME
HAFTREZER 2R,

SRk 3 ERE (BUERE)? L HET 5 LIRE T 240
P 6201 P39k (H16%) WAL
FLERRABKG4ISH»?2 + >y, AARABSS
D82 PRI LIZIHTH B,

FEENTRUERN SO LARRE4L 5,
HRARE102Y, AARE5S, EAKRG3Y, &

BERLESTH), WIEELBMIREbLLTP 12,

BERNMER TR, E1MNoRARB 457110
b CEER24EHY, 103 P (CERIEE)? 5
82 F ¥ (FHRASFE) LHExRBP LD, £2400
HHRE 102 5% ERIT 4.8 > (FL 2 4EE)Y,
4.2 b CEFR3EE)? BL 43,7 b (FR4
E£E) tELLT, AAEGBSSIL38.0 > (F
B2HE)Y, 424 by (FRI3FE)? 25 34.2 ¢
¥ (PEL4SEE) LR L1:.

BEH HERDERETHIL, FIMNORAEELE
D946.2% (CERL2EE)Y, 42.9% (FRL34HE)?
75 40.7% (FRCAEE) rFxBP L. Zh
L T2 AR RE 102511 18.9% (P
BL 2 4EEE)Y, 18.4% (FR3EE? B I U21.7%
CER 4R eRmLi. thotafidfh &y
oz,

BLEMAICIIBLERNZWIEIZ A, B, C, E, D,
F#Ta&Y, DL EM I ANEDL- 2L,
SR 3 SREE L RN I Ao de o 22

Fre, BUBBTIZAHAB84.5 > (42.0%) &
BV %, DWwTBH67.4 > (33.5%), Cit
17.9 F >~ (8.9%), E4£13.8 + ~ (6.9%), D
10.8 F > (5.4%), F# 6.2+ > (3.1%) TH»
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Folic Acid Reference Standard (Control 921) of National
Institute of Health Sciences

Aya Kitajima, Kimihiko Yoshii, Hiroaki Komatsu,
Susumu Ishimitsu and Satoshi Okada

Folic acid was tested for the preparation of “Folic Acid Reference Standard (Control 921)”.
The quality of the raw material was examined and compared with the previous Folic Acid
Reference Standard (Control 862). Analytical data obtained were as follows: water content, 7.52
%; free amines, 0.1%; infrared spectrum, the same as that of the JP Reference Standard; thin-layer
chromatography, three impurities were detected; high-performance liquid chromatography (HPLC),
two impurities were detected; assay, 101.2% by spectrophotometry at 550 nm and 100.4% by HPLC.

Based on the above results, the raw material was authorized as the Japanese Pharmacopoeia

Reference Standard (Control 921).

Keywords : folic acid, quality evaluation, authorization, JP Reference Standard
(Received May 31, 1993)

BHWERARB S (2R, [T BIU
[FERR g NERICHW LA EIHE B
FERRIENRS (Control 921) 28 L - THRET
R

1. & #H

EHSFEAHIRAESTERL VBAL 2, FAH
I 2RBREIIRDEBITHS HEHET S,

0.09% ; K4, 7.8% : E& (BKYiRH), 100.1%.

2. PRYREIURE

HH2EREX S, (Control 862 ; LIE, BRiEHE
SEBBTAIVBLIUNRTIT I IRV ALALT L
% = B (PABGA) #E¥& (Control 801) # X
CRBRETTok, O T 3 /%858 (PABA) B
S UENRL»OREHIIFHRE LI HFRAEL S LA
iz,

3. g =

FROBEBBRICHY, UToRERER LA
Wiz L HESEIEERT (A4, Ubest-50 3Y),
FT-IR B teEEst (B443%, VALOR-IIL
5), MEKGHERE (FREYE AQ6%).
7o, WK vt 77 7RBIIBEUENRSN LC

-6A BIR> 7, SPD-6A EKiiHi%s, C-R6A B! 7 —
B E * Rz,

4. BRFIE

RICETbonid»id, H+REBFXERHN
—RRBEE L CEEMER [ER] nRBRELH#
HL7.

1) E/7uvu=}t777 (TLC) HBiRk s HME
e

BRI ANIHETVa—F o PEBIRVY 2
4L 60F,, (EE, 0.25mm), BEIEE: #n-70
) =0Ty 2= THRMEM (70 1 30), REEH
BIUEREE ARB L UEREBR 20mg
&Y, 7rE=THREIml #mz CE»L, A
BB L CRBERET 5. Blic, BEINIFTH
Mk LTPABGA 5L U PABA DB L R% A X v
FL, RFIEERD B, BiEES L OBliE | 8
BB L UERRR D 5 ul BE 10 4] 2TERIC
ARy FL, H1I0cmBEL 0L, BRET 3.
AR (ZHE 254nm) BT TEET 3,
2) #WitkZzu=}t 757 (HPLC) Bz k 4
HER
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ARBIUVABEBREHSmg TO2E), T
FNz 0. 1INKELF F Y 728 10mliciEd
L, AHBEBLUEBERET S, b0l
10plizDo&, RKOKRGTHITEIT- 2.

2 0= 203

BrigE | RAMRERE (MIEHEE | 254 nm)

% 7 & Inertsil ODS-2 (4.6 mme X 250 mmL)

BENAE B ERRT Y74 3B1g )BT
AKEH)7241.4g12K900ml Mz CTHEAL,
TEbF=rIn4d0mlZmz 224k K&z T
1000ml &5 2, ZomicAKERILAY Y7 ARH L
2ZCpH43 TR, BEMHE T3,

A 3# 1.2 ml/min

%7 ABE 1 40C

BHBE  AFEARN 1/100ICHE T8
EAL, BoNEE— 7 DB S HEEHEN 7 LR
AP RY SBUN AR T-F-InE W ENY - 2. L+ 121 )
HrREHFTORELTET S, Bz, Tkl
T, ABBHEARD 1/2000 LT 2R ZEA
THH, TOEY—EBEMLTRHEENLG LIS
PN T A~ 7 —2RET B2,

5. HRER

(1) ZWRWEEDHEMERERT, KEnidiyn,

(2) BABRA~Z PV A50.02g % AKER
1bF b ) 2 ARHE 1000 ml iz ish L2 & & D3RR
INx~<=7 + % Fig. 1IZRT. 3 2DRILDEKRH
FF 256 nm, 284nm B L F365nm NALEFICE N
BRI n:.

HE 256 nm B L 10365 nm Ic B ZRMKEY A,

A, kT35, RERA/A; 132.8620.014 (n
=4) THH, BE [FER]| o8BI 8B A/A,
2.80~3.00 Ic®AT 3.

(3) FIRNR~=Z b 8 bAH Y 7 ageHRIBIC
FNHEL 2ERROFFBRNZA~RZ F V% Fig. 2
oy, BRBERDFNRRAR b T
5r&, A—EENEZAICERBRDEEDRINHE
DL, TRHERTHDZ LIFEREINL,

4) MERR

1.0
0.8 N A .
\/\_
Vo
\
806 \ |
=1
<
e
I :
: \
<04} \ |
AN
VSN
0.2 N \ R
\\
oLt i ' 1N
230 250 300 350 400420

Wavelength (nm)

Fig.1. Ultraviolet absorption spectrum for the
candidate folic acid reference standard
(Control 921)
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Fig. 2. ' Infrared absorption spectrum for the candidate folic acid refer-

ence standard (Control 921)
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Solvent

front
- -—
QQ | | 00

Start T T T T
A B C D

Fig.3. Thin-layer chromatogram for the candi-
date and JP folic acid reference standard

Solvent system : n-propanol - 10% ammonia
(70 : 30)

Spot : A & C are JP folic acid reference stan-
dard 200 and 100 ug each.

B & D are the candidate material 200 and 100
ug each.

Detection : UV at 254 nm

(a) BT > HRNDFETREIN TN
HRET I VB3 0.1% (n=4) TH-7,

) TLCH: AHBIUCERERRICHE, E
BELTI0H5L200ug LB By F L1
LED@EE /o=t 79 4% Fig 3wy, AR
BLUHBERS L b SEOTHRE Y F 02T
FIBRDALE I, FEHDEE RIS Lz (RfF=0.15,
0.35, 0.49). 5liz, PABGA & t (* PABA #= %
BOARy b b, Rf=0.35 DF#45 PABGA
2, RF=0.49D7#ity»* PABA IcHH% T3 2 &
WL, L7, $72, RF=0.15 DAL E
ETETWIv, Tl, FEIC L EBROBRHRR
130.05ug TH-7z,

() HPLC¥: gk BRERESZIC>E, HPLC
EIC X 2 MERBRL T2, chbnfifksu=}
77 a0—F% Fig 4 icR7t. A (A) BB
RiE#S (B) & LERDIEIIIC, BiEr— 70T
CHROBURMOBWALEIR 2 BOSWFiit e —
7h 8B b5z, PABA L L UFPABGA EZE# &I
DWTHE—F&HT THHPLCERFEM LY,
R=2.9G{HENE— 7 H*PABGA IZ, &=4.0%
FIEDE— 75 PABAICHLTALDLEEIN

(A) (B)

% i 3
0

—
10 0 10

Time (min) Time (min)

Fig. 4. High-performance liquid chromatograms
for the candidate and the JP folic acid
reference standard

(A) : the candidate material

(B) : the JP folic acid reference standard
(Control 862)

Conditions : column, Inertsil ODS-2 (4.6 mmg X
150 mm) ; column temp., 40°C : mobile phase, a
mixture of 0.3M sodium perchlolate and aceto-
nitrile (960 : 40), adjusted to pH=4.3 by potas-
sium dihydrogen phosphate and potassium hy-
droxide ; flow rate, 1.2 ml/min ; detection wave-
length, 254 nm

7o, EEAETEERC L IREOMEIL 99.93+0.06
% (n=4), BREEXEZNOHEIL 99.8110.033% (n
=3) r#EI N,

(B) X &:Aa—n74yv—kGHEE (B
BE) X 3FRBLUBRERES (Control 862)
DKL, FNFNT.52+0.11% (n=3), 7.54*
0.09% (n=3) TH-7=,

6) £ B:BROEBREEEYERAL, BRE
BERENRICREENERIC LI VEET S & &,
101.2440.26% (n=4) DfEHEF L N7,

Bz, HPLCH:ic & 3 5% & Ti3 100.4+0.86%
(n=3) DEEHFT5,

ke E
TERRR N SRR & B R AR AL & HOBORET L RS,
EEESRRATERES (BFERGEER) LT

T REERTAIEED LN,
BbDic, FERFOEEICH) B HVRE
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X3 LARERSTEWC BN LT, 82 (1987)
2) KHRE, MINESE, hFlk  IBRERT
p'd N o4 FOERSICOWT, EXRFR, 17, 143
~173 (1986)

1) KEXETF SEHEH A3 & HimsR
BRATIERIE S, (Control 861), #HEEH, 105,
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Cortisone Acetate Reference Standard (Control 921) of National
Institute of Health Sciences

Wakae Izumi, Aya Kitajima, Kimihiko Yoshii, Hiroaki Komatsu,
Susumu Ishimitsu and Satoshi Okada

The raw material of cortisone acetate was tested for the preparation of “Cortisone Acetate
Reference Standard (Control 921)”. The quality of the raw material was examined and compared
with the previous Cortisone Acetate Reference Standard (Control 743). Analytical data obtained
were as follows: loss on drying, 0.06%; melting point, 245.9C (decomposition); optical rotation,
[a]®=+4215.5"; UV spectrum, d;ax=239 nm and specific absorbance E {%. (239 nm) =393; infrared
spectrum, the same as that of the previous Reference Standard (Control 743); thin-layer chromato-
graphy, no impurities were detected up to 100 zg; high-performance liquid chromatography (HPLC),
three impurities were detected; assay, 100.5% by HPLC.

Based on the above results, the raw material was authorized as the Japanese Pharmacopoeia

Reference Standard (Control 921).

Keywords : cortisone acetate, quality evaluation, authorization, JP Reference Standard
(Received May 31, 1993)

B+_SREAEAERT [BERaLVFV Y] BV
(BB o F VK EREENE] ORE2HARB &
UERBICHW LN B BB o v+
VIE#S (Control 921) 28LEL - THET 3.

1.’ %

BEMFEEHNIEAHENSE VBAL 2.

2. PRUYREIUVEE

HAKFHBERE 2 L F V>~ 128 5 (Control 743 ;
Utk HRERSELBIERT )Y 2R RBR 4T
o, RERBRELHRL R E A,

I ¥ O m

ARDOBERRICH2), UToRlEEEH2H
Wizl BEBES (BB, PA-20SH), 1Ek
it (B&%4%, DIP-370 &), HEMERBEE (B
#4536, Ubest-50 &), FRAERER (BERS%,
IR-700 &), 7, Hitkr o=} /7 7¥BREF
Bl LC-6A B> 7, SPD-6A Rk iiER,
C-R6A BRI 7— Z MBI E % IV 7z,

4, BEFX

RiIZET L00iE» R, HTH_WEBFERFHN

—i RS L CEERESR (BERaVFV Y] D
REEL#HEL 7z,

1) WE/7u=tro7 (TLC) Bic L B4
WER . AN/ T VL a—F o FRBIRS ) #
4V 60F,s, (JE&, 0.25mm), BB :1,2-2
7anNzgy - 27— - KB (470:30:1),
RENEHE S & CERENE . AR LU RRERSEY
10mg FO2BBICR), Z7uukis - 25 /—
NMEBE 9:D Iml&mz CiEd L, AMEHRS
T UBENBH L T 5, BEED L UREE D SR
WL XDHRIES & CHEHER D 0.4~10 ] (BEER
INFV ' 0.008~100 g FHLE) BRI A K
v L, H1I0cmBRELznL, BRET 3, Th
2HRIMR (FHE 254 nm) BHET THRET 2.

2) #tkzwu=b 57 (HPLC) Bhic L M
RER
FHBIUAREERH S mg TOZREBICE
D, TNFNEAZ/—N50mliciEd> L, KA
BMBLUEBBRBLT S, CRLOMW20pliZOE,
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ROFMGETHITEAT- 12,
Btk

B2 L RO (MEHE [ 254 nm)

# 7 A : Inertsil ODS (4.6 mme X 250 mmL)

BEHE K- Tl Y LiEE 3:2)

% 3% :0.8ml/min

AT AREBiR

RRRE | RAEHEARN 1/100 iS22 B %2
AL, BoNITL— 7B INRERNOTNZY
— OB 10%NEI T ks L) icRiFEOH IS
PVWRESFOBRELZAR TS, Eic, ZO£HBT,
ARBMEARN 1/2000 iIcHS T 2R Z2EAT S
B, Zob—7mEErLTRIEBENS & Icatios
FA—I—2BRET 5.

5. HERER

1) BROESESRT, Kbwiiiw,

A AN 245.9C (4EB) ;

2) BRI ART P ARD AT S —IVIBH
DEABPRZAR7 FALERETH L &, BE239
nm ICIRINOIAH S b iz, BARRERICS
i 3 R E E 1% (239 nm, MeOH)=393.0, &
SOBIMRL 22 + L% Fig. LISRT, '

3)  FAR A~ b BibA ) v AgERIBIC
I NBEL ERZDOFRNRRA~N7 L% Fig. 2
Ry, BRERSRORRANT P BT S
&, F—H#EEN L5 ICRBRDEENRILAEED &

n, ERHYBERINFS > THET EHIREEINE,

q) Bk [al®: +212.7° (E#1%, 0.1g, ¥
A %4>, 10ml, 100 mm)

5) MIEEHER:
(8 TLCH¥: ARbBIUvraRENERE:b, K
v PR 100 g 3 TREARY FZEBDLNL» -
72, ¥, ABEICLAERINFVORHERRIZ
0.06 ug THolz, ERBLIUBRHERERNHEE
vt 77 4% Fig. 3177,

() HPLC¥: @& BRE#EMIc2E, HPLC
B L DMERREZIT- 2, sh bWk o=}
79 Ln—Fl% Fig. 4 icRT. TR (BB

1.0

0.8 ’ .

Absorbance -
e
[=2]

1

(=
S
—
————
1

0 1 e N
200220 240 260280 310
Wavelength (nm)
Fig.1. Ultraviolet absorption spectrum for the
candidate cortisone acetate reference
standard (Control 921)

100
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Fig.2. Infrared absorption spectrum for the can-
didate cortisone acetate reference stan-
dard (Control 921)
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Solvent
front
0 o
Start T T —
A B (o

Fig.3. Thin-layer chromatogram for the candi-

date and JP cortisone acetate reference

Standard

Solvent system : 1, 2-dichloroethane < methanol -
water (470:30:1)

Spot : A is JP cortisone acetate reference stan-
.dard 100 ug.

B & C are the candidate material 100 yg and
‘2 x1g, respectively.

FV) E—=7niEsi, 3EORME— 7 5
S/, MEESEER L 2FHMWBREIZ0.45
% EHESI NI, —F, BEEREG (Fig. 4(B))
DFHI Y, RRELBA—DHEHAME (4=22.0,
26.5min) 2 2AOTHMMEC— 7 HBEEIN, HiF
BAEREICE 5 ZORHBEREIZ0.17% TH - 72,

BITHHRBBERKICC 5, R HPLC 894
EIRRRE D, 99.5%ULOMELZ oL LY
a3 o8, MERRICBIT2RHEE 254
nm # FFEOBAKBUNEE 239 nm i ZH L ClElkg
DRBET->LERICII N, BFROTHGKREIR
0.39%ThH - 72,

6) E4REE 0.65% (0.5g, 105C, 3BK:F,
FIE)

7N £ BIER [EEBRaLFVY] nERE:
P¥AL, BREEGEZNBEL, T X K8
EBRIFNEPERE L THPLCHIC L 2 ERR
BREZT-72. ZORE ASD0EEBRaNFYV>E

(A (B)

22.123
26.718

.

T r T T T

30 0 10 20 30

.
bl
Y
{ 22.99
L
file
L ililde

T T
10 20 -

Time (min) Time (min)

Fig.4. High-performance liquid chromatograms
for the candidate and the JP cortisone
acetate reference standard

(A) : the candidate material

(B) : JP cortisone acetate reference standard
(Control 743)

Conditions : column, Inertsil ODS (4.6 mm¢ X150
mm) ; column temp., room temp ; mobile phase,
acetonitrile-water (2 : 3) ; flow rate, 0.8 ml/min ;
detecton  wavelength, 254 nm

Bi2 100.5+0.46% (n=4) Th -7,

B, HREERZNEET S RGERE®E
(238nm) 2 X 3 ERAEIZ 100.3+£0.51% (n=4)
Thoie,

G B

BB 2N ERERIFERIC DR, BRERRY
MERIC B L 28R, BvEEARAERR
(BXERFEHER) LTt REE2ETLE
EHB sz,

by, BEERMEBICHLYSHIVWREEE
L2 BRI #2227,

x BR

1) KHERTF, AFHERX, M)A Bxgdi
BRFTiRHE S (AAERFIERER) ‘RIS
V' iZEHG (Control 741)7 iz2DwT, #HER
#, 96, 125~129 (1980)
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Riboflavin Reference Standard (Control 921) of National
Institute of Health Sciences

Wakae Izumi, Aya Kitajima, Kimihiko Yoshii, Hiroaki Komatsu,
Susumu Ishimitsu and Satoshi Okada

The raw matrial for riboflavin was tested for preparation of the “Riboflavin Reference Standard
(Control 921)”. Analytical data obtained were as follows: melting point, 283.8°C {decomposition);
specific absorbance, Ei%.=852 (267 nm), 275 (373 nm), 325 (446 nm); infrared spectrum, the
same as that of JP Riboflavin Reference Standard; optical rotation, [«]¥=—138.5"; thin-layer chro-
matography, no impurities were detected up to 6 ug; high-performance liquid chromatography, a
small amount of 9 impurities were detected; loss on drying, 0.16%; assay, 100.3% by spectro-

photometry.

Based on the above results, the raw material was authorized as the Japanese Pharmacopoeia

Reference Standard (Control 921) .

Keywords : riboflavin, quality evaluation, authorization, JP Reference Standard
(Received May 31, 1993)

BH_WEREERL (VK7 r] BEU
MR77e>#l e, [VBYVR77e>+
POl BEICTIVVBYR7IEYFEY A

THHE) DERICHV LN BVEERRT) R7

FerE#E (Control 921) # 8%k L 7200 THE
T 5.

. E H

REHIEERE VAL, FiLic & 2 RBK
BMEUTOEEYTHS BLE, 285C R,
—136° ; LAERE, 0.11% ; BEXK, 14.7% Lk
¥EE (1%, lcm, 445nm), 329,

2. ZRHWHESIUEE

H+_RWEAFEFH Y R7 I EH#LH (Con-
trol 895 LI#%, BREMEGK LK T 2)Y 2R
RRBR#1T- 4, R REHRA L FFRA L &
FRwW,

1. 0%

FE#HGEHOGERRICH L, UToREE
BErHW D HEEONLERH (A4, Ubest-
50 89), #yaeERT (B&4%, IR-700 29,
BEXi (B&4Y%, DIP-370%), MEANER (B

AHH, PA-20SR), 7, WEKIu~wbI77
12 B ERsERT LC-6A UK > 7, SPD-6A Rk
123, C-R6A 7 — s mBMEF S AW,

4. BRFEE v
BIETLoniirid, F+_REHFERHFD
—ABEB L UVEERER [VR7F7E ] oK
B e ¥R L 72,

1) Ezu=t777 (TLC) izt s ME
B

WER . ANVIHB7Va—F 5 FEBIRS ) A
760 (BX, 0.25mm), BEEE: P> 7anx
FY e RZ =N TIIAFNTrE=ZTLLEF
X FEHE (80:19:1), =NEHAMSE L UERE
B AGZBIUVARERSEEERL, 208 10mg
PHEICRY, FRAFNCHKEMEST ) 7 LARH
Iml#2mM2 CE»LZE, 27/ —148mlB
O IN R Iml 22 CREERS & UFE
WIEHE T 5, BEEB L URHEE  ERER20
pl (4pg) BLU30ul (6pg), REHERLZZD
FIREN 1~30 ul (0.01~6ug) 2N AL
Wic7ay b L, WIOemBRELZzDL, BRET
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5, ZhICENE (FER366mm) ZHHEL,
HRMETMMAK Y P OFEERET D,
2) ¥Wtkrzu=t 757 (HPLC) Bz Xk 2
ARBIUVEREERH I0mg TO2EY, %
NZENEBEM100ml icE» L, REBERS LU
BBERET S,
HTHHEATS 2.
g
Bt | SAMEOEBEERT (WIEHER | 267 nm)

# 7 A Inertsil ODS-2 (4.6 mmg X150 mmL)

FEVHE D 0.005M V) Y ERIRE (pH3.0) - T &
b=k VRH (87.5:12.5)

# £ :0.8ml/min

#'5 LEE T 40C

BOHRE | SRREAR 1/100 L*Eé'é‘%»s:%:ﬁi

ATBEE, BLNBEE—INEHEHHEENT

NAr—ND#H %I 2 L IckiBoH s
VIS ORERFRET S5, Bz, To&HFT
HEHEAE? 1/2000 IcHHL T2 EZHEAT S L &,
Bonsxvr— 7@@*%75%1‘&‘&13?16&')0&}
W5 2 — 3 — % /ET B2,

5. HRER

D % K f’hf*wﬁ’é@*ﬁ}ik'c bz
Bt b,

B 283.8C. (518)

2) #HAB IR ARZ v ZFuu%’JO 01

g#80, pHT.0) VBB ER LML TEDL,

INLNHWWulizDE, KDE

ERC1000ml & T3, ZOHICOE, )V BRRE
BE NRICIRILZ ~ 7 FVERETS L E, BE
267, 373, 446 nm OALE K BN OBAYED b 1L
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Fig.1. Ultraviolet and visible absorption spec-
trum for the candidate riboflavin refer-
ence standard (Control 921)
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v, B, FEICBITLY)ETSE D RF=0.33
THoizh, ARy FBLEORBBLEZITRT D
THEET I LELD B,

() HPLC#: ARBIUBREXRTICOE,
HPLCE:ic & 2 HERBR TR LNk 7o~}
77 ,0—Bl% Fig. 4 IR L2, A% (A) B8LU
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HMYMIBTH -2, BROTHBIZAR T &=
375D L NDT0.25%, BHEXMTIE £=12.0
SNLNDTO29%RICHAT S, Z b DTMY
REIIARRT1.2420.020% (n=5), HEE#ER
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6) BHERE 0.16% (0.2g, 105C, 2E§MH)
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DELTFL N,

# B
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BT, REEREERICE 2ERRBRICAVWLND
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Fig.3. Thin-layer chromatogram for the can-
didate and the JP riboflavin reference
Standard

Solvent system : dichloromethane + methanol -
tetramethylammonium hydroxide (80 :19:1)
Spot : A & C are JP reference standard 6 ug and
4 ug each.

B, D, E, F, G, H, I are the candidate material 6,

" 4, 0.01, 0.02, 0.03, 0.04 and 0.05 xg, respectively.

(A) (B)
H“ JJL¢_~
0 10 20 0 10 20 -
Time (min) Time (min)

Fig.4. High-performance liquid chromatograms
for the candidate and the JP riboflavin
reference standard

(A) : the candidate material, (B) : JP riboflavin

reference standard conditions : column, Inertsil

ODS-2 (4.6 mme X150 mm) ; column temp., 40

C ; mobile phase, a mixture of 0.005M phosphate

buffer (pH 3.0) and acetonitrile (875 ; 125) ; flow

rate, 0.8 ml/min ; detecton wavelength, 267 nm
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Ergocalciferol Reference Standard (Control 921) of National
Institute of Health Sciences

Wakae Izumi, Aya Kitajima, Kimihiko Yoshii, Hiroaki Komatsu,
' Susumu Ishimitsu and Satoshi Okada

The raw material for ergocalciferol was tested for preparation of the “Ergocalciferol Reference
Standard (Control 921)”. Analytical data obtained were as follows: melting point, 118.1°C; UV
and infrared spectra, the same as those for the JP Ergocalciferol Reference Standard; specific
absorbance, E 1%.=457.5 (265 nm); thin-layer chromatography and high-performance liquid chro-
matography (HPLC), no impurities were detected; assay, 101.0% by HPLC.

Based on the above results, the raw material was authorized as the Japanese Pharmacopoeia

Reference Standard (Control 921).

Keywords : ergocalciferol, quality evaluation, authorization, JP Reference Standard
(Received May 31, 1993)
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2, PERYHSIURE
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BEHE: ~XYY - u-TINTNLI—NVRE

(997 : 3)..
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R FA—F— % EET DV

5. HKBRER

1) # R AaaoEET ikBwiiiwy,
RS 118.1C

2) BHREARZ P B L UHIBGE K50
L P )= NBRBEDORMBRNAN7 FVERIET B L
&, BE265mm ICRROBAY»EDH LN, D
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Fig. 1. Ultraviolet absorption spectrum for the
candidate ergocalciferol reference stan-
dard (Control 921)
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Fig.2. Infrared absorption spectrum for the candidate ergocalciferol
reference standard (Control 921)
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Solvent
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¢ 0 o o
b, Start T l T T
A B ' C D

Fig.3. Thin-layer chromatogram for the candi-
date and the JPergocalciferol reference
Standard

Solvent system : cyclohexane - diethylether(1 : 1)
Spot : A & B are the candidate material 50 ug
and 100 g each.

C & D are JP reference standard 50 ug and 100 ug
each.

Detection : after spraying sulfuric asid upon the
plate, heat the plate at 100°C for 5 min,

(@ TLCE: FRLEREERICOVWTHLN
g /o~ 7762 Fig 3oy, ARkt
UHREBERBE L ARy F B 100 ug 3 TRAH R
Ky PRBEI L -2, o, ks
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. '

() HPLC#: AR LIUTOBREMFICDE,
HPLCEIC L 2 MERBRCE LNtk o=}
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&) AR ENT, WS E LESTEAE
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Fig. 4. High-performance liquid chromatograms
for the candidate and the JP ergocalci-
ferol reference standard

(A) : the candidate material

(B) : JP ergocalciferol reference standard (Con-

trol 901)

Conditions : column, chemcosorb 5Si (4.6 mmg X

150 mm) ; column temp., room temp. . mobile

phase, hexane < n-amylalcohol (997 : 3) . flow

rate, 1.3 ml/min ; detection wavelength, 254 nm
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Cholecalciferol Reference Standard (Control 921) of National
Institute of Health Sciences

Wakae Izumi, Aya Kitajima, Kimihiko Yoshii, Hiroaki Komatsu,
Susumu Ishimitsu and Satoshi Okada

The raw material for cholecalciferol was tested for preparation of the “Cholecalciferol Reference
Standard (Control 921)”. Analytical data obtained were as follows: melting point, 89.9°C; UV
and infrared spectra, the same as those for JP Cholecalciferol Reference Standard (Control 901),
respectively; specific absorbance at 265 nm E 1%.,=472.2; optical rotation, [«]¥=-+107.1°; thin-layer
chromatography and high-performance liquid chromatography (HPLC), no impurities were detected;

assay, 99.97% by HPLC.

Based on the above results, the raw material was authorized as the Japanese Pharmacopoeia

Reference Standard (Control 921).

Keywords : cholecalciferol, quality e{raluation, authorization, JP Reference Standard
(Received May 31, 1993)
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5. BRER
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HEICBT 5 HIREE E%. (265nm) 13 472.2 T
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7 b % Fig. 1i2RT,
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Fig.1. Ultraviolet absorption spectrum for the
candidate cholecalcifero! reference stan-
dard (Control 921)
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Fig.2. Infrared absorption spectruin for the candidate cholecal-
ciferol reference standard (Control 921)
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Z7zu— VEBERICHETINE BELIFE,
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Fig. 3. Thin-layer chromatogram for the candi-
date and the JP cholecalciferol reference
Standard ' :

Solvent system : cyclohexane - diethylether (1 : 1)
Spot : A & B are the candidate material 50 ug
and 100 ug each. .

C & D are JP reference standard 50 g and 100 »«
each.

Detection : after spraying sulfuric asid upon the
plate, heat the plate at 100°C for 5 min.

1w : C®

i.12

0 10 20 30 40 0 10 20 30 40
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Fig.4. High-performance Hquid chromatograms
for the candidate and the JP cholecal-
ciferol reference standard

(A) : the candidate material

(B) : JP cholecalciferol reference standard (Con-
trol 901) '

Conditions : column, Chemcosorb 5Si (4.6 mm¢
X150 mm) ; column temp., room temp. ; mobile
phase, hexane + n-amylalcohol (997 : 3) ; flow
rate, 0.8 ml/min ; detection wavelength, 254 nm
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High Molecular Weight Urokinase Reference Standard (Control 901)
of National Institute of Health Sciences

Satoshi Okada, Chikako Yomota, Mami Murai*?,
Tsuyoshi Tanimoto and Toshio Kimura*?

A candidate for “High Molecular Weight Urokinase Reference Standard (HMW-UK RS, Control
901)” of the National Institute of Health Sciences (NIHS) was examined for evaluating the

. fibrinolytic activity. The urokinase activity of the candidate HMW-UK RS was determined by
“two-stage method” as 800 Unit/Amp. against the present Urokinase Reference Standard (Control
881), through the collaborative study involving five laboratories. According to the gel-permeation
chromatography of the candidate for the molecular determination, it was confirmed that more than
97% of the total urokinase activity was attributed to the higher molecular fraction, named HMW-UK.
Thus it was authorized as the High Molecular Weight Urokinase Reference Standard of the NIHS.

Keywords : High Molecular Weight Urokinase, ﬁbrino.lytic' activitﬁr, vNIHS Reference Standard
(Received May 31, 1993)
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40 4

Fig.1. Gel-permeation chromatogram for the
candidate high-molecular weight uroki-
nase reference standard

The urokinase activity was checked by fluoro-
photometry using he post-column reaction with
the synthetic peptide substrate (p-MCA)?.
HMW-UK and LMW-UK designate the high-
and low-mole-cular weight urokinase, respe-
ctively.
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Table 1. Collaborative assay results for the candidate high-molecular weight
urokinase reference standard (Control 901)

“Exp. No. Unit/Amp. L value Average
1 805 0.0140
Labo.A 2 171 0.0350
3 803 0.0190

4 786 0.0190 791.25
1 801 0.0252
Labo.B 2 807 0.0111
3 187 0.0135

4 814 0.0256 802.25
1 867 0.0257
2 874 0.0218
Labo.C 3 848 0.0198
4 872 0.0138

5 830 0.0207 858.20
1 812 0.0163
Labo.D 2 794 0.0161
3 798 0.0199

4 785 0.0170 797.25
1 747 0.0419
Labo.E 2 721 0.0495
3 724 0.1025

4 789 0.0305 745.25

Aver. 801.67
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Studies on “Sunset Yellow FCF Standard” for the Dye Standard
of the National Institute of Health Sciences

Mika Kimura, Mika Umemoto, Sumiko Tsuji, Tadashi Shibata and Yoshio Ito

The “Sunset Yellow FCF Standard (C.I. 15985)” for the Dye Standard of the National Institute of
Health Sciences was prepared. The content of this Dye Standard determmed by the titanium
trichloride titration method was 96.9% on the average.’

The ultraviolet-visible absorption and infrared spectra of the Dye Standard were also measured.

Keywords : sunset yellow FCF, standard, titanium trichloride titration method.
(Received May 31, 1993)
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Fig. 1. “Absorption spectra of sunset tellow FCF standard
Curve (1) : 0.02M AcONH, soln.
(2) : 0.IN HCI soln..
(3) : 0.1N NaOH soln.
conc. : 10 mg/L
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Table 2. Infrared spectrum of sunset yellow FCF standard
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Regulatory Science Forum ——Its Background and Goal

Mitsuru Uchiyama

Regulatory science is, broadly speaking, the effort to insure that the products of our advanced
technological civilization are developed in harmony with human needs. More specifically,
regulatory science can be described as the science of evaluating the safety, efficacy and quality
of these products. ‘An unbiased assessment of these aspects is necessary for proper regulation of
food, drugs, the environment, agricultural chemicals as well as the countless new materials available
to the public every year. Evaluation does not interfere with product development; indeed, it often
hastens the appearance of beneficial products in the public sector.

Evaluation criteria should be established through consensus between industry, academia, and
government and only after a thorough scientific discussion grounded in the basic principle of protect-
ing the welfare of society’s citizens. Even more important than broad-ranging knowledge is the need
to develop new evaluation strategies and methodologies. Numerous problems confronting the world
today can surely benefit from the evaluative techniques of regulatory science. Since research in the
academic sphere often fails to address many of these issues, I want to reiterate the need for our
National Institute to play a more prominent role in coordinating regulatory policy and pursuing these
issues based on my firm belief that such activity is indispensable for human survival.

Keywords : regulatory science, safety evaluation
(Received May 31, 1993)
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Analytical Validation in Compendial Methods

Nahoko Kaniwa, Rieko Matsuda and Mumio Ishibashi

Well validated analytical methods should be used in official tests in order to eliminate the type I
and Il errors. The analytical validation is the process to confirm that the performance charac-
teristics of a proposed analytical method is adequate for its intended use. The performance charac-
teristics of an analytical method are validated by evaluating that observed analytical performance
parameters of the analytical method meet the criteria required by a test to which the analytical
method is applied. Basic rules in analytical validation were described in this report. The more
strict rules for determination of the limit of detection and the test of precision than usually applied

were proposed.

Keywords : analytical validation, analytical performance parameter, official test
(Received May 31, 1993)



142 CE

B R &

1115 (1993)

EERNRBIC L > TRIBELZ XL, 4FH
EBEBLEVWIETH D, F{NERHELRS
BHEHEE 5, FH—LRBHREY T >
TTHIrick-> TEL ZBERTITENRERE
ZEROVEDELTET NS, WRIZ, HOB
WatTEE AT, SEicRET 5 HERROR
) DFERPTELLETNIELSTEILERARED
BEE2EHLLER 5. RN T—a v,
(R & LT aa3iTiEd, ZogtiEsrdlvoi
ZRBREOBEMICHEAL TWB I LERET S S
L] rEHREINED, SR, RBEOHE
FELVICRLLELYET, I L-THELS
WMEEENH HENZF— 2RI LIk - T,
ZOAMELERBLTOLI WP E 22 HT 52
LN T— 3y TH B,

ok Tz, BICERHCERGHRFENHONTA
k34 rondicatid ) T—ya yaRbAENnT
w3, BFETH, RERFHICHTE Y T— 3
voEBYRITLNE ) LTS, ORI,
SRS F—a v OESEIE(H-TCL 55 H
T, 72, BEDEZHEINLTELNFNTE
R&49 BT, EFELIWHTHEITLALL X2
TP )= Ay AFHEICAHE LB L 2.

a0z, ORE, QHE, QERMA,
OB, @EMRYE, @HHEDL L UCORRENT
DNING RA—=FI L > TR ZENTE, TnbHid
BITEERT A—F LI T B, T4 F 74~
BTN FI A= I DERBEIEREL /7~ POV EDT
HBDH, ZITE, KENHELAET S,

KB, BEMPICHFETLIZIEEE LD
W DESINEWETIREBE (F471) &,
ERGPOFNESF ZRET 520 NRBHE (54
FI) 02Dk kELFTHT L TEDL, BIE
BERRR LRERRICAT LN, FHECIZBEHRR
BENE SIS, L HET 2 2HNRBRED
EENns, ERERWTADS [ ToREBEICHH
INBGENY) TF—ra TR I LT
LW STA—=FTHDH, EBRRE L UKRHR
R34 71 DRBREICRV LB 4H ) 77—
vavicBwd, £, HE HE EREBIV
@I, TEZANE LARBRECREI N
ERN)T—a VRBWIREEN G/ A—F T
b5,

SIS T— 3 > TR, SRR 8T A —3F %,
HELWBL LT 20 Br0RES NS, HHTEE <
7 A% okHEfiiz, S RAE N RBREN
HHNCHEETHEINENT, b b LHE#{Es
RAERTAFF4viemEdndZ iz, —4,
BEZIT) BOEEHL—IL, BBUGhVwid
BB T—2aricBWTHbHEBELTEY,
NEZRLTBLZERBEETHD., ThbbQHEE
BIUKENREICBITAETKRKEIXSU% TS
(zhiz, BEXIRED BSUOERRM 28T
Z2ZEIRFELW), OQFEBBERICBITIHKEIRCY
TLBLUT LT 2, ORIEIBR%3b BRI,
EWIHEOBROMR B INLUT LB LI ICED
5, ORBEFEBICEENELY) LAIWI EER
HYBENIFEZHZEAT S,

OB LUVQRELZANLATVEAL—LENVZ
9. —FH, @BLU@IIHEHEBREAD ) TV
DT, 40, HInRERXMD Taldr-7. @
DOIRBUILIT 0@ Th 5, T8k, RHBROBRE
I2 BW T3 false-positive DHERZ /IS (T B &
NAHICEESHbILTE 2D, &k, BERRICE
WTRLEELZ X2, RUBBRARNBENWEI T
T3 EEICE, TREENDZZETHS,
12, REBROREICH72-» TIRBRBBRFIZH 2
HEPRATHRLZNIILTHIEZEKRT 5.
@DN—Ni3, XY F—a > 247w, 3E
BICULWRBENGHEREMIEL AR, BEL
HEE L DFEEZNRMPATREE 052 & #ZBIE
THRDIRELZLNTH B, HETIRIZBNT,
N—Fizathgcr ar bo—nt 03 HHBD &
&z, BLEOIOWE»EBDEL HBHL T
WWZ ERRERET A0, BMEINLRBENE
BB EBEFHEDV LI EEBRTIERAERHETH S
¥, BFROGWEN N T—avicR@nkH %
N—NDEADMELEZ B,

ENLE D HHHETH->TH, FNLIFSTHE
PHES RBEICAVLNEDTHIUL, FTES
VF =2 s DBERPRETITNRE LW EEZ D,
GPEN)T—argitiZbick->1, BN
HENR) #AELT DI LR, L—F > DREBRN
SHEROMER S L UEBEIC BT 2 B RNSES EIFs
ZrIZEL 5,



B BEMRCETCEEROE b7 3 REMORATHE 143

FEFRICEDTCEREMDE MIXT 3 LEENKA T

K

&

General Principles for Safety Evaluation of Pharmaceuticals
in Man Based on Integration of Date from Various Sources

Yuzo Hayashi

Safety evaluation of pharmaceuticals consists of two processes; firstly, to grade the adverse effects
of a test material on individuals based on scientific evidence, and, secondly, to judge whether
the adverse effects occurring under the dose condition of the material capable of exhibiting its
efficacy in patients remains within the acceptable safe range. Accrdingly, the basic criteria for safety
evaluation of pharmaceuticals can be, simply, said to know how high the dose-response curve of
adverse effects lies above that of efficacy. On the other hand, the judgement concerning how much
difference is necessary between both dose-response curves with regard to the safety would require a
careful consideration on a case by case basis taking into account various information on the risk/
benefit balance of the drug such as 1) medical usefulness and social needs of the drug and 2) the

presumed severity of adverse effects in man.

Keywords : pharmaceuticals, safety evaluation, regulatory science
(Received May 31, 1993)
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A Proposal for Test Guidelines to Identify Contact Allergens
in Medical Materials and Devices

Junko Momma and Akitada Nakamura

A proposal of test guidelines for identifying contact allergens in medical materials and devices
and for evaluation of their potentials are described. The adjuvant tests, Maximization Test and
Adjuvant and Patch Test, are recommended as a test method for identifying contact allergens in
medical materials and devices. To evaluate the potency of the allergen, initially, it is nesessary to
determine the threshold contact allergenic dose (a lowest concentration at which a positive dermal
response is attained). This approach gives an essential basis to predict risks of contact allergy in
humans and to plan adequate strategies for reducing the risks.

. Keywords : Sensitization, Quantitative Evaluation, Guinea Pig Maximization Test
' (Received May 31, 1993)
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Methodology of toxicity evaluation to establish

the drinking water quality standards

Ryuichi Hasegawa and Masanori Ando

Revision of Japanese “Drinking Water Quality Standards” in water supply was proposed in
December, 1992. The strategy for settings of standard values was basically according to that of
“WHO Drinking Water Quality Guideline”. In this communication, the principal procedure for
setting of WHO guideline values based on the data of animal toxicity studies is described, especially
with regard to how to evaluate the toxicity data and use the uncertainty factors for extrapolation

to humans.

Keywords : drinking water quality standard, toxicity evaluation, uncertainty factor
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Scientific basis in the setting of residue limits for k
veterinary drugs in food of animal origin taking into
account the presence of their metabolites

Kunitoshi Mitsumori

Maximum residue level (MRL) for veterinary drugs in food of animal origin has been proposed
by FAO/WHO, as a new evaluation procedure taking into account the presence of metabolites
for the regulation of veterinary drug residues. The MRL is the maximum concentration of residue
resulting from the use of a veterinary drug that is recommended to be legally permitted as
acceptable in a food. It is established from the Acceptable Daily Intake (ADI) obtained from
the data of toxicological studies, the residue concentration of the drug when used according to
good practice in the use of veterinary drugs, and the lowest level consistent with the practical
analytical methods available for routine residue analysis. Among the veterinary drugs, some chemi-
cals contain a large amount of bound residues that are neither extractable from tissues by the
analytical method identical with that used in parent chemicals. Especially, the bioavailable residues
which are probably absorbed when the food is ingested are of great toxicological concern. In this
case, the FAO/WHO recommends that the MRL can be established after the calculation of daily
intake of residues of toxicological concern by the addition of both the extractable and bicavailable

bound residues.

Keywords .| maximum residue level, veterinary drugs, FAO/WHO, JECFA
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Significance of mutagenicity tests on safety evaluation of medicinal drugs

Toshio Sofuni

As one of toxicological tests for safety evaluation of medicinal drugs, three representative
mutagenicity tests, that is, reverse mutation test in bacteria, chromosomal aberration test with
mammalian cells in culture and micronucleus test with rodents have been carried out. These three
tests, especially two in vitro tests have been used for initial hazard identification. Further, the
micronucleus test using experimental animals has offered significant information for in vivo safety
evaluation. Based on recent collaborative studies with mouse micronucleus tests on human carcino-
gens and results from newly developed in vivo gene mutation assay using transgenic mice, the
combination of both test systems seems to be powerful for in vivo safety evaluation.

Keywords : mutagenicity, reverse mutation, chromosomal aberration, micronucleus test, transgenic

mouse
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