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R VILR— k20, RYJNLA—k 60, K1) JILR— k65
BURYIYILA—L0 FFMPELTEDHDZEIZES
BREEEEEICE T 2 BEER

[ E #9]

FEFRTHD R UNAR—F201 . TR60) . TE 651 BV IE 801 (CAS
FE  9005-64-5. 9005-67-8, 9005-71-4, 9005-65-6) 22T, FERBAESZ
AWTESBEFETFMEZERL -, SFMcHL-HBREL. REESEH., &
EEM., ZRAME. EWEEERSETHD,

SEFEET o7 4 PEMIC. ARBERTEEZEIC OV TAGHEIEEEH
LBREWNT END, CNHETL—TELTEEL .

HEBREREM M BEEEE. BHAAETESH L G-, RERSEUHEBR T,
FRERE L TTHARD AT,

Brubaker 5D 1 HE5EICL S5 v FMEBRRESFSUERMEBICEWWT., REVOTHD
ZEHREDOLATNEI LMD, BOTHANDHEEERT O DBMEBRNTT
bh. 7.5 vol%REHTEBEASEELTD o, REMIITAFEMINH & U FHEE
RIGHB TERBRENED SN, 1 N TOREETHEHYRURIER (F1)
2T HEEIIBO AT,

R VILAR—FEIZERSAATREYIZOLTIE., RETOHEERERVUZHh
[CEDSZTEHLEAEEUR IS, HbHAEOHEERZBICESCEEY R ZEL
&l H, —RICEGEUHHEIPADEOBBALIBLANLESATNS 100 55D
1 OLRJLETESTEY. FOVRPEEHTEWEEZEZLNS, BL, YURY
SHBEEL LTI, 5IEHE. RIS ELALTERREILELZRDES5SBET S
RETHD,

UEDZEME, RYVYILA—EOESMERE (NOAEL) (&, v FERWLR
JUILAR—Fk 60D 13 HEEERSHBTAHAONETHEZERRIC 2% (1,000 mgke
RE/RBY) LHHT D, REFREEF10EL, RYVYILR—LEH KRUVIL
R— 20, B 60, F65KRUES) O—BERNFEE (ADD) 27 )1L—TJ&LT10
mg/kg RE/R &FE L=,



1 LIS

RUYUYILAR—HE, YLVES VEBHEBIXFIL (A4 HEREEEHD 2T
FLUAXVFZERESETCHEVUESAELZOTY, BE, kE. BUZELHE
THHENET., . S8k, ABEREL TRV, F—FZ VIR Y3FFL
wLUH, va—bZuFAA), Faal— bEIZEFHBEISATLS Y,

FAO/WHO & RIEMAHBMMEMRELE (JECFA) TlE. 1973 FOHE 17 @IEFIC
BT, RY VILA—F 20, F60. F65. F 80 DIENE 40 (SEIDIGERSTDH
5 ETL—FEE&E LT ADI 0~25 mgkg FE/BAABZEESRY, a—Fu s
ARIZBWVWTHRY YIA—rDOEREERNREREINL TS,

KETIE, R VILR—FE 1960 ER#BEL YBRFNME LTRSS, RY
VILAR— k60, @65 RURSIZONT, EFRXNRRR. ERARESERE. HHH%E
EREDHOLNTEY., R VILA— 20, B 60 RUR 80 [EEEFREVRBA &
LTHERATES Y, EU TlX. BRFAMMES (1995 ) T, R VILA—h 20,
@ 40, [ 60, [E 65 RUE 80 AF@BAI T, FHEENRESINTINS,

=1 NN
2 B=

EEHFBHEL, TR 457 A0ES - ERFABESERFESHETOTRE
RIZHELY, JECFA TEFMICKREMELNET L. —EOHENTREMI A S
hTHY., D, KERU EU HEEETEANG RO o T TERMICHER
BPENEEZONDIBRRIFMP 46 RBIZOVTIREICAIT-REEHET 5%
EZRLTBY, ThIZEHTEIRY VA= 20, RY YNA— k60, R VLA
— ;65 RUBRTIYNLA—F 80 (BIF [RUYVILA—FEE £L0V3) [T20WT, &
GREEXNRCEDEZEMBRAZEFEIERZTEZARICKESIZLD
ThHd (FRISE 10 A, BREZEEER)

3 HMYEEOHE :

SH. RY VA= REIZOWVT, SIIREFETV—LRER. FLyPUFE
~DFEHEICEAT2EEETH. JECFA DRIEEESEICHEEEDL T, FHi=IC
RINMELTHEELELESETRE0THS,

4 ZBNE
RYVIILA— FERBEKEOHERT, RY VILAR—FEOHRTRE 20 IE[E 60.
B 80 ICHA_RTHAEAL YL . R 65 [Tz A TH bt AAFETBIIZIEL,



EH’* RCO-I&. KUY R—k 20 TIEEELTSSY LB
A=~ l CH; (CHY) iCO-THY | OBEHBEET, KU VILA—F

HOGR)O—CH | |60 TiE. EELTRAFTY MB CH; (CHy) 6CO-THY L /3L
H 2FUBEND. hOBBBEST. KUY YL~ 80 TlE,
H"‘T"—O(Czﬂ@yH F & LTH LA 8 CH3(CHy) ;CH=CH(CH,);CO-TH Y. #h

CHOCH,OOCR DIEHELET.

B1 RYIYILAR—=120, 60 RV 80 (w+x+y+z= #120)

D R VILR—Fk20
F A : Polyoxyethylene (20) Sorbitan Monolaurate, Polysorbate 20
e :E/SHOUVER)FXFOZFLUYILES Y (Tween 20)
CAS &S : 9005-64-5
EZEXF wrx+y+z=20, EBHAEEA S0 V& LT CssHiaOn
DFE 1227.72
VIVE b= EUVEKVILE b—-ILOKBEO—HBEEELLTSH VEBTI
ATFIHEL. ZFLUFFL PR 20 FZHBESELL0 BIIBAEZELTS
HYVERTYLEAY I ELIZHLI ELBSLTLSEED) . ‘
T+ ITF L2 (OCH,CHy) 70.0~74.0%% ST,

@ R VjLA— 60
H A : Polyoxyethylene (20) Sorbitan Monostearate, Polysorbate 60
AMNE: '/ RAFTIVEBRIAXIIFLUVILER Y (Tween 60)
CAS &S : 9005-67-8
EERE  w+x+y+2z=20, BHEBHLATT7 B E L T CelingOxs
2F= 1311.90
VILE h—IVBRUEKVILE b—ILOKEBEED—EHZ2EELTRATFTY VBT
IRATIMEL, TFLUAFLFHN200TFEBESE-E£0 EBHENELLT
ATTYUEBTYNLNEZ 1 ENCZHRHLIELESLTWLEED)
FHXLIF L2 (OCH,CH,) 65.0~69.5%% &L,

@ RY VILAR—F 80
F 4 : Polyoxyethylene (20) Sorbitan Monooleate, Polysorbate 80
Bl A LA VBRYFFSTFLIYILER L (Tween 80)
CAS &S : 9005-65-6
EERE  wrx+y+z=20, BBEAENA LA VB E LT CouHinOy
PF=E 1309.68
VIVE b=V RUEKVIVE b—LOKBEO—HZEEL LTH LA VBT



ATIEL, TFULALTL PN DFEH/EIE-LO (BiFEgAEELTH
LAVET, YVILER 1T ENLZHLIELESLTLSLED) |
FHFTITF L2 (OCH,CHy) 65.0~695% %=,

CH, .
H—t O O l RCO-IEEE LTRTTULETHY . /5L

RCO ( OCyH),O— O 0 SFUBERLYD. WOBHREST.
N
B G — 0y OCR K2 HYYILR—F65
éﬂgoccnm@zocﬂ (w+x+y+z= 20

@ RY I IR—| 65
B4 : Polyoxyethylene (20) Sorbitan Tristearate. Polysorbate 65
A : PURTTFZUUVEBRAFLIFLUVILESR Y (Tween 65)
CAS & : 9005-71-4
EERXF  wrx+y+z=20, BIENZXTT7 ) UBE L T CiueHiO
SFE 1842

VILE b—ILBRUEKYIVE b—LOXKBEO—HREEELTATFTYUET
IRAFEL, TFLUFFY FH20 DFERASERLO GEWENELLT
AFFIUBTYNLESZ I ELICHLIELBSLTCWDLD) .

FHFLLIFL 2 (OCHCH,) 46.0~50.0%%=L,

5 =H2H
(1) AAEE (BRI, 27, K8, skt 962
9 bAOBROBETIEGHLERNTERSR ) /A—E TR VILA—FEDIX
TIVEES BRI IK S S, Bt L IBBR I HIEE L YRIREhi=i&. Bk
h, TELTHRRICRBEARE LTH#MEN S, COBEL. BEOIBHBERRH
EREERBENTING DY, RY VU LA— FEDEIEERNTOMASRERL, R
) ILR— 80 (100%) . R 60 (98%) . B 65 (84%) THS 7", MAKIEIZ&
Y & Bk L f= polyoxyethylene sorbitan ##:&EEp 7 DHLE N 5 ORITBH TEL, K
IR 20 TIHE 87%D%. B 80 CIEH %A Z O FFHITHMETh, R
BIZEEFNEFN 85% R U 2.1%0 kit & h B ©, Polyoxyethylene sorbitan #EiEE4
DIIIR ) 1~ DBITIEH SN TGN Y, R5% 24 BT, #28EL -5IHE
4> & polyoxyethylene sorbitan #EHH DERADBE L& HITBHTHENY,
EIAEE (S™OUILER) % “C TEHELERIYYILR—F 20005y bAOROR
51 24 BRAOKERES L. BEEREARX (80%) . BE12%) . BERGHIELER
B 4% . R (25%) . BFF (12%) T Y. polyoxyethylene #% “C THEHL
=RV ILA— b 20 BOKER 24 BREOBETRESfIE. B (90%) . R (8%)

5



T. . RBh. FERBAXCIEHShTEM =Y,

Sy Tk, RYYNLAR— FOEABRICHESEEDOSATHEN Y,

EFTCORIVILA—F 20 OBOERTIE., ZR5HED 90%LLLIE, Ef(C
polyoxyethylene sorbitan #EEZRFL-REM L LTHitSh, ThoDKBEYHD
RO 2~3%TH 7= 17,

WEREIC, W TEILTRYYILAR—+40 W5gBRIT 6B, 12 AM G4 g XiT
729)) BURYVILA—F20 (45¢/H. 12BEG4e) 5L, 5% 6 HE
REVEAOHMERNI-E A, BRENREIETAETN 92.7~992%K U 96.2~
1022%T. BRIZIE polyoxyethylene HEHREE L L TEN TN 23~3.1% KU 3.9~
5.8%M%, HITIEZNFIN 90.2~96.6%FK I 90.4~98.3%H HEf Sh = 19,

(2) &%
Ok

RUYNAR— FMEOBEEFEORSICKI2EHIIBHTES, RUVYALRA—F
80 # 2 gkg RERS L5 v FTEEEROERIL L, F. BOES LG,
ofz W, —=HA, R VILA— 28RN H 2 DITERRIZRS L -REBRTIE,
REETE (YO R) . B MEET (/1X) . BRE (Tv k) . EBH (o
X) EDERMAFEE LT D19,

RYVILA— FMEOERKRSIZEDE FADFEEIZDONT, $44gDRY Y
WNAR— k20 &2 BD/NMRICBOERI -, ARAEEZETHL . %
RUYNLAR— 20 BiEE 6 RITEREF LEABRAAOEETEEMNBIEKE
R%ETCH1=19.20gDRY VILA—F60% 6 BOEFIROERS L

. SEEREEC. BEROEOENIMETAALAE,

OREZESEN

MEZ Y bADOKRY I IA—1 20 O $EMBERE G%RU %) TlE. ™
BRERICEELTHERENHAA LN 1B, NLRAB—~ADRY Y )LAR— |
20 D 28~39 ERIEEERE (5% (#59 5,000 mg/kg FE/H) ) Tld, BEHLETH &
HEENMEISAH S 1D, THRADRY VILAR— k20 O 22 4 AR
5 5%k 10% (8975 RU 15 gkg AE/H) ) TlE 10%RS5HICBEOTHAA
HoENFD, 1B 1gDREY VILA— 20 ZHIL4EIZ 17 4 BEEOEBS (#5
50 mghkg RE/RB) L& 25, EEFEEIHONT, 275 mgkg AE/ADKY
YNA—120%20 BEYIL4ARICHAN.BIRASH S NIRRT EHLED S,
FRUBIHERSZNETIREA W51 19,

WEEES v MZRU VILAR— k60 ZF 13 BAMEERS (1%, 2%KRU 5% (500,
1,000 BT 2,500 mg/kg RE/AME) ) Liz& A, sS%BREHTTRHEFEOH
B %RV 2%BREBRTEROLESH MY, Sy b (BBHEHES 12 0T)
(TR VILR—| 60 % 2 ERGESHIRE (2. 5. 10 RU25%) L&A, 10%

6



BU25%% 5B CTEHEGTH. 25%H5# TH T b (slight) ~PFEE (moderate) .
0%BRERETLYBEDTROIGR. 25%RE5ETHRBISESICHTMNISEDL L
WEBOE LA BT 2P, 5%KY VILA— |k 60 HFFAHIZESES5Y FTO
THORBIHOEBRTEHFOATEY 2 EEAHIC & > TEROFKRHIE
Y. TRIETHAEA VETEIY., KEETREILENERESATVS D),
RYVILA—F 60 12L& B2 THOFRRITFAHTOBEELEMNSIEL LMHESH
BLEOHELH DB, THAADKY VILR—} 60 D 3~12 4+ AREEER S
B (2.5% (3.8 gkgAE/H) . 5%RU 10%) THEHEEALGA TGN,
NLRFE—=A~DR) I NNA— | 60 D 12~13 + AFEEES (1% R U 5% (4 gikg
KE/B) ) T. BEOTHEHEKIZESLEBEODNIBELL (AEHEER) &5
TEOEMAH Sh=, 1%RERTHEERERHLATNENY, 1R T
(FRY VILR— | 60 @ 1 E£RBERES 5%R U 10%) CTTHRLZEDEERET
FH BN TV,

Ty hAQERY VILR— | 6502 EREHREHER 2% (51 gke KE/R) )
THESZEIGI o129, 5% VIL~A— |~ 65 Fmias 2 /S v S
AR CHELAEFREICEELILZ . MERE,. REERUVIFLBOMRBIKRETH
RERZALNT, HO 1260 1 BICEEQOTHLAH LRI D228,

Ty hAQERD)VILR— 80 02 FRBEHFEEHE (5%, 10%&EU 20%) T
X 10%RSBROMTTRHAALN 22 M FIH4 Sy bADRY VLA
— 80 D 13 BAREEREHE (0.31%., 0.62%., 1.25%. 2.5%RK 1 5.0%) Tl
BREEREAGIT . ERECHBRMNREVCBEZNTELREA RGN STz, B
¥ 13 BERRERA M B6C3F1 RHRITDVWTERSWTWES, BEEHD
TGN, MR F344 S5 v FRU B6CIFI RIYZRADRY VILA—F 80D 2
FRGEAIRSHER Q5%EY 5.0%) AEEShTLEN, mEYREL ISR
ER. EEERUBEIC OV TRSOEEEH A THEN?, S5y M2 1%.
2%K U 3%DARY JIIA—F 80 F& 1.5ml OER 3 » BRE#EHEORE T D,
BF. BICERRELRAOhIERESA TS M, FEHOEEENTP LR—
FEEDMOREITIEA DN TULEL,

SADEANZ2gDR) Y LA—R20FEAL-BSE %1 H3E 1 ERBERGE
100 mg/kg AE/R) SEEVNEEZERA SN TOENEORENRHY 9, 13
ADEBRE 2 AORARIZ0.12~10gDRY Y NA—+ 20 (BERBFMA|E L
THER) #1 8465 (RHAR : 250~2,000 mgkg KE/H) L& 3FE
ZEFHONEN > EDRENH BV,

MPIOEEL 10FDOBREAD 6 gDER) VILA— 60D 28 AFERTESE
HERALNEN - EDREDNRHY . IMNRABZADRYVIILA— 60D 1
H1g13~34 BARAKEDIRUHRIZAD 1 H02 gD 5 » BEAEOKSES 9
£ 3 AICIETEIZ04g 7 1~2 ¥ AEOHE) T, HEZENALhEI T
EDHREELH D



EHESARUVEE4IR (RSUT47) ORYVYNALA—F65D1HIg (0.15
gkeg (AE/HIZHE) EH 13 BEKOENRT., FLBEBEFOEREIALN TG
L3,

20 g/kgRE/BDR) VILR— 0D 2 HEERTE®R4 4+ FOIRICEED
THEAAH LN BERS VT4 7 12601 BE9 DR VIL_A— 80(0.15
gke AE/H) © 13 AMERTIEEEEEREAShEM 12, 46 RO BEE
AD 1 HEAS~6gDRIIYNLAR—F 0D 1~4 EFROHR ST OER.OE,
THEER VI RICEENADRAEN - EORELH D Y,

QEEE

R VYNAR— k20 [ZDOWTIERRG FOFEMARREAFTELRLLS, TR
BHEIIZEOHNTINVENWET58HAH 5,

RV ILAR— 602D T, DNA BEHER & LT, Bacillus subtilis ZF LV
rec-assay HTHNTH Y Kada et al DIRE I CIIEIBRRALTRABUETH I,
Kawachi et al'V B U Morita et al'VDMECIIEMTH D, Ames BERTHE. S
typhimurium TA98 B UF TA100 @ 2 BB ZRALEHERA 3 BTN TH Y. S9mix
DOHEIZEDLLT, BETH-0D, 2o, FEEEEFEEESDHEL
DHRBINEHSATULEMN, ITEETH>=Y,

RUVILAR—| 65 [2D20VT, #IE (TA98. TA100. TA1535, TA1537 R
E. coli WP2uvrA) ZRAW-HBIFRAETRFARBRTIL. BFRAE 5,000 ngplate £T
REEHEROBRICEALLIRETH- = P, FBAEEFHREICEL. F
A Z—XNLRS—HlfA% (CHLIU) T, SN ROonsAEFTH
BL-HER. REEHCRIEFEETOEBBAERICHVLT, SMLERSENE
HEN-AECOABVEEREOSZHARO S AN REMEELEREFET
OREBEHESLERIURBEREREETOERBMLBEE CIBEREE DS
REIBEOHLNGEM o1z, Tz, KEHEMHERIEFEETO., EHFMOLEDTICRE
MEFLEFICSVTEBROBMEREOBVER,ARO N, —A. REIE
HEROFEETICEWTIERRERAETH S 5,000 pg/ml. =THRETLHER. HE+
ZRLGFREIRDONLOD EFETCOREEER LTI EYEE-T
Wb I EaREhE Y, £, ¥OXRZRAVLMERRBRICBNT, BRRART
# % 2,000 mgkg % 24 BEMERT 2 BEAHBO/RSE L. 24 BFERIC/DESERMYE
ERE LA, BREIBRETH LY,

R VILAR— b 80 IZDULVT ., DNA B85S EIZEE U T Bacillus subtilis 7 RV =
rec-assay [ZBEMETH 1=, Ef=. E coli ZFV= rec-assay DIERIZERTH
> f= %, S ryphimurium  TA98. TA100, TA1535 BT TA1537 %k E RV EIRE
KRERFEB T, SOmix OHEICEHLLT, TRTEMETH - O, IFUE
EEMEERNILEAEREHRICE L THERBEREROERICEDLL TR
HTHo1=Y, T, FoEEERAVIPIEEBRN 2BRERESATSEY.,

8



WTFREEETH T D9, [ZIEO LR T 2284 4 5 BB
BiLTbhThY. ERIEETH-=Y,

@FENAHE

RYVIAR—F 20 DFEHSAMEA-HBREEIDVH . BOBRSHERL 1956
FORIT, BEORNAMRBROBRECELCH-FRIZLZ3EOTREL. I
., BEHRENEMETFICELT LI+ EIETRAL,

NLRZ—FZ 10 (RE6IT, M4 IL) ~DRY VIL_R— 200 9 BRESER
BEER (5%. 10%KU 15%) MTITS v bt 10 D 25%E8E 21 Bz EE
BT, BEOREFBHLATLVELN Y, NARE—36E~D 5%;EEH 68 A
BERUTY b 14EAD25%EEE 59 AR ECESOREEZRHT ALY,
TIOAADO0I8mol BETO1HIE, B6H. 30 HERUT 1 B2[E. @6 B,
30 BRI EERS, NIXFREEO1EH1E., Ho B, 24 BFERBEESHEBRTIE.
WThEBEOREERBOLATIVEL, —F, 100%E8 (#93 mg/ke (KE/R)
M18E1[E, @6 . 52 AMBREESHERTE. 36 EBIC | BORERIEES
DEEHBOHLATIND ),

RUVILA—F 60 IZDNTH, REORSARBROELEL T - LSRRI
ELY,

EEEME 20 PT, B 12 FLO Wistar T bADRY Y ILAR— | 60 O 2 EREEHE
5 (5%. 10%%& 1 20%) Y B U Osborne-Mendel RHERES v F & 24 BADA) Y
ILAR— | 60 O 2 EBRAIRSREE (2%, 5%. 10%ERU 25%) DTk, Wi
DRERICEVWTENADTERIITFOHONTIVEGEL, 1 3 12 TOENLZAZ—~
D 13 » AMEERS (1%RU5%) . 1B 10~12 COMBETIA~D 4 1 AR
EBEIREHRER 25.5 R 10%) RUA X (E—=F L) ~D 1 £RIRERE (10%)
[ZHENTHEDRAMIZRD SR 1229, K1 Y LR—k 60 EkEE2  EdH
BZWNE 6 EITIAREICEGTHHBTIE. 30 B ERBL-EH0 40~50%
ICREOEEBESEOREEZROTNIN. BE5 KT 5 EEEOXESBYILER
L,T._ 55)~57)D

Wistar 25 FHE12 T, #E20 EADRY VILARA— k65 D2 ERBERSA
B (5%. 10%RU20%) TixRAAETEOLhEM-1Y,

MﬁvjFA@*UV»N—Fwwzﬁﬁﬂﬂhﬁﬁﬁbﬁﬁﬁ(ﬂ&NM
BU 20%) TlE, HERESOMS v FORRICEXRES E L CHREREOSH
EHOHOTHIEENERD =N, ERARIZRED AN -1Y, F344/N S v
bR 50 EADRY VILA— b 80 O 2 ERERERERNASESER (25,000
B 150,000 ppm) Tld. TR ENHNFEROT v FHEFE L. 50,000 ppm BAF MR
CHEWTRIBHRESEHMREDHEREINE Z =M, Fisherexact test TIZFEL D
DTIEEL. MOBEDEEREICIIRER - HBROBICEZAShEho
T=o B6C3F1 ¥ AREHER S0 EADRY VILR— b 80 O 2 FREEEHREEIN A
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HEER (25,000 2T 50,000 ppm) T. # 50~60%DEMHNEF L., MET VR
M 50,000 ppm HTHIBHEOBERBENEEOEMER LI, EFAEE
BOohiEho1=2, =, G7TBL TIRIZRY YIR— | 80 BHEREICE
100 mg/le/B# 10 BEHxE L. T0%SERERES. TOHRTRARICE
YSs1 BETCHBELEERTIE. BEOREEFTHTLENWY, RUYVALAR—|
80 i 80 mg DY IR S0 EE~DE6E, 52 BEKEBEMAERTIE. 1 RICEH
BEBEODRELZHT=, Sy k20 EAD 6%HRY JILA— b 80 KBEE 2 ml
E 3 @ 40 AR TESHRE T, 11 RISESEEMICBEREABRENE ),
YT UINLARE =50 BT 5%R ) Y ILA— b 80 KiEHK 0.2 ml %38 1 EAEEIC
HEYRERNTIALERRCIEBOEEFRO TGN,

OF DD FEISAE CEMESAYE & DESERS)

H Wistar 5 v FOEIKIZ 50 ppm O N-methyl-N'-nitro-N-njtorosoguanidine
(MNNG) & 0.4%®D7R Y Y ILA— b 20 (#5100 mghkg FE/BIZHY) M2 T 26
BRFEOERESE-HEB T, MNNG BB S LR L TS v FORBOBRLNA
REFEST L HoIED. BREOFHEEELRHT- Y, ICR B U Swiss TV RIC
7,12-dimethylbenz [a] anthracene (DMBA) 0.125 mg R FEHEZR Y VIL~_A— |} 20
D 03~3%BHR2ml EREXEZH L-REBTIE. BOREEEXEERER
M. DMBA BREBESHRYYNA—F 20 DEEEREIC | ERZHET E2HBT
(T, REESE 5 EIZERHT-H. DMBA BB CHRETADEM >,

HE Wistar T v M2 0.4%R 1 Y ILAR— | 60 BT MNNG 100 ppm ZE 8K %E
36 BB HICERIE, TO% 3 BEFTHET2EEHEIFAREB T, MNNG
B SRICERTREOSSLBRSADETOHKEEINSE MNNG BiEEICIE
BHOENLEH > TEMEBRBARUVBRPAIZHABZAHIT HNEDH LN, BN
ADIETE L ENEOTENED SN F - Wistar 5 M50 ppm MNNG
E0.4%RY VIILR—F 60 2ELKE 26 BRISHICERS Y. FO®30EET
KEKRESZT-EEENAMHRTE., BBICESERIEA 19 flZ2ETERNA
DELEENEABOHBEEZTHTILVS 9,

RYVILAR—k 80 LEEHDENAMEDOR AR SRRIISHBELSH D,
TOEIIEBREBEEHLIVIBREEORVAREEREZADHILETERELE
LOTHD. |

B C57BL < 72 A2 0.6 mg/PE/B M 3-methylcholanthrene (MC) & 100 mg DA
VILR— 80 T 10 BREE. Sl=HE S ARERFANTHEL., TOR 51
BECHRABMCTHE T 2EERIFARBR TR MESOREII MC Bk
44.4%, BMEBESHTHE 1% TH >z, T, FIBOIEED 4.8%M 5 25.9%
2. BFELEARANIT%H S 74%ICEM L -(Eh, BEELRESEOEME R
EBEOZEPOEMERDH TS Y, H# Wistar 5 FIZ 50 ppm MNNG &481)
YILAR— | 80 % 04%EH T H8KkE 26 BREIEHEKSE. FDE 30 BETK
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BRKEEADHEEHEERTIE, MNNG BBRESR LB L TRBOBRNSAR
EROEM, FAAOEREDIER., BEREOREDCANEHFCRDO LA TN
WY DMBA 2 IREEICERG LIH. R VIILA— 80 £ EBEREEGT
%5& . DMBA BEMIFEEDEE LR L TEBESORENEN LA, BED
HEIZOVTOREHELN,

EHBAMFDO/EE LTIE. ROVELLB@P) ERYVILA— K 80 F/n
LRAFZ—[ZBEKRENICHRET 5 L. B(a)P Bk 5 TIE 24/50 RIZKEESHH
ELEQICHL, #HEBETIX12/50 EFP L=, £, SILTBYYRIEE
RICHHEABEOCBREEZRTIN, RUYLR—| 80 2HEERNBRETEHEFD
EERB IR ITMA ST, SILI THRITE 1 BEMRY VILA— | 80 LHMNAH
cyclophosphamide Z:EH19 5 &ICL UHBHT 5%ICRBH o -BARREEM
BAEZ 0%([CHIX &L HD 2,

OEEHESN

1 8 24~25 EDEIRT v FIZRY VIILA— K20 % 6~15 BROBZE (500 &
5,000 mghkg AE/H) Li-& 3, 5,000 mgke AE/BERSEHIZBNTHRER
miHAA -, AREREELFEERICELIEIAONT., £, BEMHT
YDEFRHM. BEHEEUBKITERCRICEWTEXBREORBICEXEDO LN

3. BROEE. BEICHBELIOBICHLIMGEZASWEN S P,
1B 10~12EDMES w FZHRY VILA— 60 iR 7~14 BREFIR 5(0.1%.
1% T 10% (99. 960 B 7,693 mgkg AE/RB) ) L&l A, I%HRSHTE
SHRIBETEICHAFRNICHEELENARD D=, 01%RY 10%R58ET
FERHHNT . FRERSFHICEVTRIIES, TR, £ERES. BIR
DHEE. BRAEICZEZZED o BEOMERBICIESHEGEELOMIC
ElFAHDNGEMNoT=D, 1 8 22~26 BDOMEM Wistar HDULESD BT v ~IE
IR 1~19 BH B ML 7~15 HOBRBRY VIILA— F 60 #RHEORE LA-HR
(1 (B 150 mg/kg AE/B) ) Tlx. EFEREH. BEARIZEEITIZHON
Bt IR 6~13 HOR I AADRY VILR— k 60 DsaHE OB ERER
(52¢/kg RE/H) T. BHMOLEFEER, £EFRHM. FEROHERKEICEE
E#Shiamot=h, HE# 3 BUBOHERKEIEMMENED Sht %,
IHREOERUV20EQHS v MR VILR— 65 %3 HREERS (5%,
10% KT 20%, FO A TIIMEDS v MR BREOHAH% 12 EREHERS LT
#BE) L&A, 5% (25gkg KE/R) RE5ET. ZHeE. SHFREH.
HER, FEROEFEIC2 HRATEEZRS ShGEho0, 3 HKTEHE
RO 4 BEEREHESHTMIED L= 10% RV 20% 5B TCETRTOHKIIZ
BLWTHERD 4 BRIEFEHITIVESCEL L. BB COBREZBTHO
REICESLDEEELTIND, 20%X58H T, HEPOECHEML, £2TH
HATHERD 4 BEEFEEL TAUEOEFENBED L= thDNR5A—42—
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THhINMIELLHF AN, BEICEETIZENENIIBASH TG
28)

1B 12 EQERU 20 TOWMS v FZRY VILA—| 80 & 3 H{RIZH-YIE
RS (5%. 10%KTF20% ($92.5. 5 BU10 gkgRE/R) ) Li=, H. FO
HERICEWTIIHEHEDOS v R EEOSR % 12 AREHEERS L-#BXXEBEL
2o 20% I EHTIES Y FOZMEEL HER 4 BREIOHFEREFERICTHhTHEHE
PHBREIN- EFEOREVICHE L TEREIBTNOETBIZLSB0OTHA
SEEBLTWS, LML, 5S%EU 10%R58 TEHE L ML EREHE~AOHE
[FEHLRTOENY, Sy MIRY VILAR— | 80 ZRERE L1- 3 #HARR

2% ($91 gkg KE/R) ) CTIEZHREELBREICHEFEO LRGN 2=,
Z v NIRRT 14 BRE. RECEIfE . FRP R BRI 21 BEMIEGICHES v RS
RERT S BREIARY Y LA— 80 (1.35 /L (#9100 me/keg A E/H) ) #E0KRE
L 7= Burubaker 5D RER T, IO ROEHEOEMARREA: ", |
BH2SEDEES v IR VILR—| 80 % 6~15 BREEREFIEQKRS 500 XU
5000 mg/kg FRE/H) Liz&l 5, BEEOHKREEMIGBHEOMICEZRD
Whot, £, BEBYH-YDEEREY. FREZRVEFERRIEFELTCE|CHNTS
RELOMICEFIROONGEMN >z, S5, MROBEEHRE. £F. KR
[CONTHHBELDBICHLAGERAH NG -1, 30 COTHIZA~
DRV JLR— | 80 DIFER 8~ 12 BE#HIBOR’RE (0.5 gke KE/R) T. HE
R HEROFHUHEICHEFECREIRO OGN >T-, COERSELTFHRR
BRCEBYChTMIEHEEERCTHECh-EEHEIhTINE Y,

LiR®D Brubaker 5 DFBIERZRETT H-HIC. Sy b Q2IE) OIXFEO R
Mootk 21 BETEEYIZARY VIL—k 80 £8KkizS (0. 0.018, 0.13.
1.0 BT 7.5 vol%i& (0. 38. 265, 2,013, 18,126 mg/kg AE/H) ) L. EIRIREL
HOMSYMRUHARIZRIZTHZEERE L. TORR. 7.5 volniZ5H# T,
HE, AEEMNHERCESEEORL G EOBFEENZEH L, —HOBHY
[CHBAFAERLVEES Iz, 1.0vol%UTOHRERTE., BARSEEIEH LGN
2=, Ffa. KK (F) ITRIEZTHEEL LT, 7.5 vol%i SE#ITEBERS.
FEBINIPH R T 23~27 BBICH T 5 EHEERIGHABROBERMENZDH LN
f=o R (F) OEF. FENME. REREG. BRESE. BREMEE. T,
HEEERRUARAMREZHNREICLSV T, REOEEERO OGN o1
UEQHEREMS, R VILA—| 30 OBBRRURIER (F) ITHT 2ESHE
BlE, WL 8KFREE 1.0 vol% (2,013 mgke RE/R) EEZHND Y,

DERFRIE
FRRIZRY) VILA— |k 60 O 5%KBiEZ 30 AFEBZEH L F-REB CEhEE
DRBEAA SN, 10%BROBEICIIREQERLRA SN TV, BORED
HEBVICkBE. 15%KERE 60 ARERER L THEEITAE <, FEEOEA
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[Tk YBEOREENAA DR, THORARETIK, RUVILR—| 60 HROE
HROZERIC&LYBHICRERELELLNAShTND P,

TIRDBEEIZ30%MR 1) I IA— 65 KHiEEBIZ6 B, 30 BERAL -5
BTRAOXEELREDBEEAALALTING 'Y,

REDEBIZR)VYILA—F 80D 5%KERE 1 v AEERBEAL-HET.
PREEORIBELA BI=A, S%KERED 10 HEEBERATIXIE»&EY L1=H
BEEAHLATHNENY,

ErOERBICHT HEEE LT, 68 HIOBHEIZONT, 25% Ry VIILR—|
60 KB®Z 0BT D1 B 2ME 16 BRMICH > THEREITHERAL -EBREKHABEINE
BEh, 1 HICBEOERIAALAL-ERESATID Y,

RYVILAR—} 65 ik ZFABHR TS BFRERA L - T, £ FOEEICRIE
HEHashTHEN Y, E£f-, 0%DKEEREZ@EA 50 il 72 HlEA
%7 BRR T2 AREL-RBRTRENAAShEN > EORELHS ™Y,

RY VILR— b 80 D 5%KBFHED 48 BEIOHAHRERATE FOEBICBED
RBHESH SNDBIRH 1= DMELDH S 7V, —7H. 50 FIORE A 48 B
FEZAER%Z LERBCREEREEASATLAN 1V, £ FOBRKEIZHT S
HEITOWTIE, KBK (pHS~7) ZHEATHHRBNEEShTLLA, 20%
ETCOERETCIHBEMENALAGM > EREShTLS 'Y,

@R EHE

RYINA—=F60FRFE L= U—LE L LIERY VILR— 60 BE¥R %80
BEEEBIZEHAL. 20 PRICFOBEICERSHNE L - EOBRENHZ 9, 48,
COMEICEDERIYNAR—F 60 RUY ) —AITEBREVBOKEEIZH LT
FEEERSGEMO T,

EHEREEICL DIEMRBEEBRANEDLNDSEE 737 HIZ 10%KR Y VILA—| 80
SEVMBRERAEANYFIZEY 48 BRERLEZ A, 4 BHZBMRIEHRA S
h, R3BIERY VLA~ r 0 ICEBEREERLET), BEEEEXRLL
=y FFRPTIE, RY VILA— k80 FEISE Y 330 Bl 3 17, 10%AY
VILAR— | 80 OEEYHIREIZ & Y 590 Bk 15 0L 5% VIILA— k 80+5%
YV ILAR— b 40 DERYRERICE Y 1,206 il 2 5] DB RGERA SN T
Lo, RUYILAR—| 80 I LTBEEDRESL L DEEEL, SHERY —
TRUGRDEE 21 FICS5gDARY VILA— 0 #ROF/ELEECH, BO
TERDEBIEBRH N EDHRENH S, COFETIE. BFEA 9HITONWTH
BOWEBAE ZHHhTWAN, RIBIF& ST,

EILEY FERWVHERIE, BHRICSSIASNTWADAH T, XEROMETH
B, TIOVEE—VaEICkY, R VYNLAR—F 20 IZDOWNWTHEERZLL
BEOBMER Y. RYYILRA—F6SITOVTEREDER WAREATNS,
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6 EREEECEIT S5
(1) JECFA IZH T 5 5E{E

JECFA (35 17 HEE (1973) ([ZBWLTHRY YILA—k 20, Bl 40, @& 60, [ 65
R UE 80 Z5F @ L TLv3 P, JECFA IFRY Y ILA— MEDREREIZ L HEHS
HEEBT 5% 5 (2500 mgke AE/BIZHE) THERERH LGV EDY
BRICEDE. 2,500 mgkeg AE/AEZESHE L L. 2B 100 ZFALTRY Y
IWR— DY I—T ADL & 0~25mgkg RE/BERTEL TS,

(2) BRMBRESEER (SCF) [ZHIT 55

SCF % 1978 £IZ JECFA AAERY EIF =R VILA— |k 60 DM SHHEZE RD
(ZRY Y ILAR— b OFFEEREL TL S *Y, SCF id JECFA LRI THORRE
ADI DEHEDRIMT—2 & LTLEH, JECFADRFEZE L LA >E=T Y b 5%
BREBETOEEOTHEERIZAN, 0~25 mg/ke AE/ADEZRY YILA—FD
FEITNL—TADI & L. BREBICHELZERELTIEOBHMIZOLWTOH %0 B
ERRORSER ERBFRBROT—2 ZER L=, 1983 £IZ SCF [ERY VILR—k
60 D 1%, 2% KT 5% (500, 1,000 BT 2,500 mg/kg HAE/BHEZ) HBMARICELS
5w b 13 ERMEOREHE 2 CESEBEMEETL. S%BRSHTTASED S
MhTWBI e, RUYLA—FEOSTIL—TF ADI £ LT 0~10 mgkg ARE/H
EFHRELTINS, FD% SCT IERKED NTP HAHRY VILA—k 80 [ZDWLWTERL
oy FERVRITED 2 ERIOBENAMEREBRIER (1992) ISESTADL %
HIFMGL, ADI DEBOHLERZINERZR/L TN 3,

(3) XEBREESRIT (FDA) [THITHHE .

FDA [ZR Y ILA— DT I—T ADI & LT 1,500 mg/E /B (0~25 mg/ke &
BE/H) FRELTLS Y, FDA L1 RERSEMHRBTOTHAICET 2 B8HEES
ADI SREDRMIZ L TWHM, FEMICHELT v FEA X C%HEMEARTEELL)
[CHARTNLRE—DOANBERZEHNT LY (5.0%FNAHR CTERLETHOHKR, 1%
RN CHELL) AFHRALTLS ¥, RYYNLR—FEEIZDT, EF
1T EREMPAVZATIEEVEFEMLTULD, 1999 FEDR VILA— k 60 DESE
Tl REED 14-SFFHBEVPIFLUATL FOBMEBOREZROH TN
A0, BREENLEESNDHE FTORBENELCELC 14-SFFY2 19 ny
ERBUT, TFLUAFL R 770g/E MBETF) . CORBEHNLEEEIND
EEADEEYRY (FRFh 6.7<10", 1.5x10%) S5, Fof e L CEYIZE
AEh3BY., £ MIETHIERERIAENERROITTNS D, 4, KUvL
R—rOXEROABRESICLDTHORESE LT HBRREORI A —ILOFERY
HIEEHEICXHT 2R VILA— FOBRREAEZEZ bh TS,

(4) EERSATRRBEE (IARC) I12H 17 H5E(

THPTHD 14— A XHURUVIFLUAZTY FOFEREZET > TS,

1994 &, 14—TFFHiE. £ MIENASEFRTEIZGE D, REBEY
[T SHERR DL D, TH9N—T2B (B MIHLTEAAKERITH
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BeteAiHB) | LEEMEL TS Y,

1999, TFLUAXLFIE. £ MZHESARERIHIIBENTH D H,
ERBWICETAGRAHLE LML, [FL—T 1 (ERIHLUTHEIANE
BHB) | LFEELTLS ',

7 —BREDREOHIE

FAFEIZEVT, BR~NDFEAEMCEESNEIRIYNLA—FED 1 AH
FFUO—BEREIX, 2~I1llmg/k MAL#EESh S,

HHABIZHEWTIE, P& LTIBESALRIC, T—F7 v PR Ty FRAE
FICLVENRSZHEFICRET LIRS LEDLIIN, BELAT. BXBEOHE
ENEFHBI. E FOBERICHEEZESZDFILFERINDILEEFEZIONLL,

= OB UNA—F (Tween) OTIEHETE (2002 )

EU (ton) *! KE (ton) ¥
RY Y ILA— k20 (Tween 20) 10-20 10-20
RV ILA— | 65 (Tween 65) 10-20 10-20
R VILR— k60 (Tween 60) 1500-2500 4000-7000
RV ILA— | 80 (Tween 80) 200-400 2500-3000

H B : Quest International (FZ 2 FDRY Y IA—+tA—D—) FH
X1 AA377BEFALLT 1 A—BHHLYHEEE 12-21mgk MB
%2 AO28BBFAELT. 1 A—BERLYEES 60-111mg/E /B

8 FHEFER

SEFEZET =498 (RUYVILA—++ 20, [ 60, [ 65 RUF80) FIZ, &
NEERUVEEFZEICOVWTERENGEEREAGNAT, JIL—TL LTEHEL ADI
ERETHCENBENEEZ -,

 REBRSSUHRB TR, TAERKE LTTRARRS DN, BE. BRIEYE
FREBRELERICREOONLITHIE, PENGTERNMEESNDIEMLHENER
SBLEE@LUAEL, LHALENRS, R VILA—MEIZTDONTIE, HRIRERY 4 —
MKk 2PBEMGERICHE THIEERERICHT 5 RARIERIC & 2RINE~ADFEE
NEHLhZI LMD, BREY S FIZIH>E=EZFIZKY, THESERELEML
T=o

R VILAR— k65 BV 80 IZDLNT, inviro RBAHARERBR T—HBHEER IR
H£EINTWEH, RIFEEMNMELC . DD, invivo DBEHRIEHABRTEREEOERN
BoNTWAIENL, RY VILA— NEOBEEMRE. £ERICE>THERELS
HH5EOTIEEWNWEEZ LD,

Zv FERWLERY VILA—F 80 02 FREMAHRICEVLT. XL LTHITEF
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HEDEEMBEOHREROEMERNRE SN TND PR, KL LRROE
MmEHIT, HRNEOMEORKERSICHEVES Y MIRBATHIRIETHY . R

EEMEVNZBZYNLE F—ILOTILIA—-LEODEHERETHLHS v FEIBHEIC
FHOFENENDZZEAMENATEY., £ MIATEIENAVRT ERET B4
BTRAEWEEZLOND,

%x&%ﬁhmﬁMmm(ﬁm¢mmm&v4mmm)t#uv»«—hmw
Hﬁ&%fﬁﬁ#&w%E#MtmEo%E&U%#&wﬁﬁt%ﬁﬁwnﬁ#ﬁ
EShTLSEH., BEROBEBRINNENI L. nvivo BESEEBRENSEETHS
ZEENDS, ADIDF E{Bur_hbomﬁ#%é%ﬁ¢éﬁawauaﬂﬁb
T=o

Brubaker 50 1 {5 2I12& 57 v FMIERETHESRICE VT, REYPOFT
ERBHLNATINE M, | mhﬁ«wgﬁéﬁ@Té#meMﬁﬁﬁ"b
N, 7.5 vol%iR 5B TRBASHESEDH S h. REMWICAERINME R O SEH K
ISRBOERBESENRDO LN, 1 WU TORSERTCEBIURURER (F1)
12 g 2 EIIBHEREN T,

RY VA= FEIZESHFINLFMPIZOVTIE., RETOHETERERUTH
[CEDSEHEHLEEEIRING, DHAEOHEERECESCEEN RV ZE
E2A, —BICECGEERIAPEDERLIBLANLLEIATNS 100 55D
1 ODLRILETE-THEY., TOURIEBEHTEVWEEI LGNS, BL, JRY
EHBEE LTiL, SIEHE, HMMICTRELRALTERLELEZEL&STET S
RETHD,

THZEZSELELFMETSHE. SHEBO NOAEL OR/MEIZ, NLRF—%H
mtﬁuv»A—bmanmq3&Hﬁﬁﬁﬂﬁﬁﬁwl%mwmmMQWEm)
EB, LHOLEAL, JECFA Tk, COHBHRETETVLWT—2THY. HEBFE
ORBELHHI L. COMICEBHOSTI2RBOT—INHH LG EN DL, ADI
BREORMICLEVWETFHLTEY.,. BRTEZFERE LTELEMRICFEHEEL -, #
2T, RUVILA— +EDNOAEL DR/MEIE. T v FEAVKRY VLA~ 60
D13 BMBEEERSHABRTHONETHZEME LT 2% (1,000 mg/kg AE/AIESH)
£ %, BDEARRERSHERO L S CREMMOEVHBRRIRERILIC— BERE
BE (ADD) £HETIHICE. BEOZLFRE 100 [SEMOFEERKEBEST
BDHR—EHETHD, LOLENL, RUYVIARA—+FIZOWTH 2 ERRERS
BB CEHORBEBROBELHY. ChoZz2TEELALT. 138ER
FEEREHBRONCAEL AR EVEHBLEZLOTHLIA L . REERITEED 100
FHEAdTLHEE LT,

LREBFEX. RYVILA—FE OR) VIL~—120, Fl60. B 65 KTUF 80)
O ADIL [, FI—TE LT 10 mgke FE/B &5l L 7<,
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4 )—7F ADI 10 mg/kg fAE/H

(ADI X ERHEHED R VIILAR— k60 D 13 ERER S HE
(Bh4m7E) v bk
(#\E5HE) REERE
(NOAEL R EARHFTR) T
(NOAEL) 1,000 mg/kg AE/B
(Z2FRE0) 100
(51 ACRE]

) BI4UE BEERAHEHRE KNEIE D-1081 (2001)

2) 21CFR §172.515, §172.836, §172.838, §172.840.

3) European parliament and council directive No 95/2/EC 20th Feb.1995.

4) Summary of evaluations performed by the Joint FAO/WHO Expert Committee on Food
Additives (JECFA).

5) Nelson MF, Poulas TA, Gongwer LE, Kirschman JC. Preparations of carbon-14labeled
polyoxyethylene(20) sorbitan monolaurate and their metabolic fate in rats. J. Food Sci.
(1966) 31: 253-258.

6) Treon JF, Gongwer LE, Nelson MF, Kirschman JC. Chemistry, physics, and application
of surface active substances. Gordon and Breach (1967) 111: 381. (Cited in Final report
on the safety assessment of Polysorbates 20, 21, 40, 60, 61, 65, 80, 81, and 85. Journal
of the American College of Toxicology, 3(5), 1984)

7) Oser BL, Oser M. Nutritional studies on rats on diets containing high level of partial
ester emulsifiers. III. Clinical and metabolic observations. J. Nutr. (1957) 62: 149-166.

8) Wick AN, Joseph L. The fate of ingested polyoxythylene (20) sorbitan monostearate in
rats. Food Res. (1956) 21: 250-253.

9) JECFA Toxycological evaluation of some food additives including anticaking agents,
antimicrobials, antioxidants, emulsifiers and thickening agents. WHO Food Additives
Series, (5), (1974).

10) Culvert PJ, Wilcox CS, Jones CM, Rose RS. Intermediary metabolism of certain
polyoxyethylene derivatives in man. I. Recovery of the polyoxyethylene moiety from
urine and feces following ingestion of polyoxyethylene(20) and sorbitan monooleate
and of polyoxyethylene(4() monosteate. J. Pharmacol. Exp. Ther. (1951) 103: 377-381.

11) TOXICITY PROFILE polysorbate 80 TNO BIBRA International Ltd 1992.

12) TOXICITY PROFILE polysorbate 20 TNO BIBRA International Ltd 1989.

13) TOXICITY PROFILE polysorbate 60 TNO BIBRA International Ltd 1989.

14) TOXICITY PROFILE polysorbate 65 TNO BIBRA International Itd  1990.

15) May CD, Lowe A. J. Clin. Invest. (1948). 27: 226. (Cited in 12)

17
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17) Steigmann F, Goldberg EM, Schoolman HM. 4m. J. dig. Dis. (1953) 20: 380. (Cited in
13) _

18) Krantz JC Jr. et al. Unpublished Report WER-124-88 to the Atlas Chemical Co. (1943)
(Cited in 9).

19) Eagle E, Poling CE. The oral toxicity and pathology of polyoxythylene dervatives in
rats and hamsters. Food Res. (1956) 21: 348-361.

20) Ewing KL, Tauber OE. Toxicol. Appl. Pharmacol. (1965) 7: 320. (Cited in 12)

21) BIBRA, 1983 A review of the status of the polysorbates prepared for the ad hoc
Polysorbate Group, April 1983. (JEAFR)

22) Fitzhugh OG, Bourke AR, Nelson AA, Frawley JP. Chronic oral toxicities of four
stearic acid emulsifiers. Toxicol. Appl. Pharmacel. (1959) 1: 315-331.

23) Chow BF, Burnett JM, Ling CT, Barrows L. Effect of basal diets on the response of rats

- to certain dietary non-ionic surface-active agents. J. Nutr. (1953) 49: 563-577.

24) Kimura T, Yoshida A. Nutr. Rep. Int. (1982) 26: 271. (Cited in 13) '

25) Brush MK, McCoy JR, Rosenthal HL, Stauber LA, Allison JB. The addition of
non-ionic surface active agents of the polyoxyethylene type to the diet of the hamster,
the mouse and Tte dog. J. Nutr. (1957) 62: 601-619.

26) Krantz JC Jr. Unpublished reports (1947). (Cited in 9)

27) Oser BL, Oser M. Nutritional studies on rats on diets containing high levels of partial
ester emulsifiers I. General plan and orocedures; Growth and food utilization. J. Nutr.
(1956) 60: 367-390.

28) Oser BL, Oser M. Nutritional studies on rats on diets containing high levels of partial
ester emulsifiers If. Reproduction and lactation. J. Nutr. (1956) 60: 489-505.

29) Toxicology and carcinogenesis studyies of polysorbate 80 in F344/N rats and B6C3F1
mice (feed studies) NTP #Ri54E 1992 &

30) King RFGJ. et al. Clin. Sci. (1979) 56: 273. (Cited in 12)

31) Johnson LA, Scott RB, Newman LH. Tween 20 and fecal fat in premature infants. Am.
J. Dis. Child. (1950) 80: 545-550.

32) Waldstein SS. et al. 4m. J. Dig. Dis. (1954) 21: 181. (Cited in 13)

33) Preston E. et al. J. Nutr. (1953) 1: 539. (Cited in 13)

34) Jeans PC, Stearns G. Unpublished data (1970&1971). (Cited in 13)

35) Janowitz HD. et al. Gastroenierology (1953} 24: 510. (Cited in 14)

36) Chusid E, Diamond J. Accidental massive overdose of monitan in an infant. J. Pediat.
(1955) 46: 222.

37) Janowitz HD. et al. Gastroenterology (1953) 24: 510. (Cited in 11)

18



38) JECFA Toxicological evaluation of some food additives including anticaking agents,
antimicrobials, antioxidants, emulsifiers and thickening agents. WHO Food Additives
Series (1974) No.5

39) Kada T, Hirano K, Shirasu Y. Screening of environmental chemical mutagens by the
Rec-assay system with Bacillus Subtilis. 149-373, BIBRA

40) Kawachi T, Yahagi T, Kada T, Tazima Y, Ishidate M, Sasaki M, Sugiyama T.
Cooperative programme on short-term assays for carcinogenicity in Japan. JARC Sci.
Pub. (1981) 27: 323-330.

41) HFEME, BIEXERTF, TEE. CHIBEENEOEREERTE. J Soc. Cosmet.
Chem. Japan. (1981) 15: 243-253.

42) Inoue K, Sunakawa T, Takayama S. Studies of in vitro cell transformation and
mutagenicity by surfactants and other compounds. #d. Cosmet. Toxicol (1980) 18:
289-296.

P3) BAERFERATENRAERATR  BRESREL 2 —REHRGRE
Tween65 DE AL EIFRALTRHNR

44) ENEERELTEAMATEITR . ERELTEE V2 —THEWMARESE
Tween6s DF ¥4 =—X - NARZ—EEHBR RV EBHREREFR

45) ENEXRRBERATEMRNFTERENR  BRESKTREE V2 —RBHARHRE
Tween65 DT ) A =S /LB |

46) Sugimura T. et al. Fundamentals in cancer prevention. Ed. Magee PN. et al. University
of Tokyo (1976) p.191. (Cited in 11)

47) Ishidate M, Odashima S. Chromosome tests with 134 compounds on Chinese hamster
cells in vitro-a screening for chemical carcinogens. Mut. Res. (1977) 48: 337-353.

48) Jenssen G, Ramel C. The micronucleus test as part of a short-term mutagenicity test
program for the prediction of carcinogenicity evaluated by 143 agents tested. Mut. Res.
(1980) 75: 191-203

49) Scott K, Topham JC. Assay of 4CMB, 4HMB and BC by the micronucleus
test-subcutaneous administration. Mut. Res. (1982) 100: 365-371.

50) Anderson D, Mcgregor DB, Purchase IFH, Hodge MCE, Cuthbert JA. Dominant-lethal
test results with known mutagens in two laboratories. Mut. Res. (1977) 43: 231-246.

51) Poling CE, Eagle E, Rice EE. Effects of feeding polyoxyethylene preparations to rats
and hamsters. Food Res. (1956) 21: 337-347.

52) Harris RS, Sherman H, Jetter WW. Nutritional and pathlogical effects of sorbitan
monolaurate, polyoxyethylene sorbitan monolaurate, polyoxyethylene monolaurate, and
polyoxyethylene monostearate when fed to rats. Arch. Biochem. Biophys. (1951) 34:
249-258.

53) Setala H, Setala K. Tumor promoting and co-carcinogenic effects of some non-ionic
lipophilic-hydrophilic agents. Acta. Path. Microbiol. Scand Suppl. (1956) 115.

19



54) Oser BL, Oser M. Nutritional studies on rats on diets containing high levels of partial
ester emulsifiers IV. Mortality and post-mortem pathology. J. Nutr. (1957) 61: 235-252.

55) Della Porta et al. J. Natn. Cancer Inst. (1960) 25: 607. (Cited in 13)

56) Setala. Acta. Path. Microbiol. Scand. (1956) 39 (supp.115): 1.

Setala et al. Acta. Path. Microbiol. (1962) 155: 27. (Cited in 13)

57) Shubik et al. Acta. Un. Int. Cancer. (1959) 15: 232, (Cited in 13)

58) Wong TW, Danute MD, Juras S, Wissler W. Effect of concurrent feeding of Tween 80
on the carcinogenicity of orally administered 3-Mmthylcholanthrene. J. Natl. Cancer
Inst. (1959) 22: 363-399.

59) Grasso P et al. Fd Cosmet. Toxicol. (1971) 9: 463.

Farrell RL. The effects of Tween 80 on respiratory oncogenesis by benzo-(a)-pyrene:
Instilled intratracheally in Syrian hamstars. Vet. Pathol. (1974) 11: 449,
Bock FB, Tso TC. Proc. Am. Ass. Cancer Res. (1974) 15. 64. (Cited in 11)

60) Fukushima S, Tatematsu M, Takahashi M. Combined effect of various surfactants on
gastric carcinogenesis in treated with N-methyl-N-nitro-N-nitrosoguanidine. GANN
(1974} 65: 371-373.

61) Takahashi M, Fukushima S, Sato H. Carcinogenic effect of N-methyl-N-nitro-N-
nitrosoguanidine with various kinds of surfactant in the glandular stomach of rats.
GANN (1973) 64: 211-218.

62) NTP Study: TER910!10 Developmental toxicology of polyoxyethylene sorbitan
monolaurate in Spraque-Dawley CD rats.

63) Ema M, Itami T, Kawasaki H, Kanoh S. Teratology study of TWEENG6O in rats. Drug
Chem. Toxicol. (1988) 11: 249-260. _

64) Merkle J, Schulz V, Gelbke HP. An embryotoxicity study of the fungicide tridemorph
and its commercial formulation Calixin. Teratology (1984) 29: 259-269.

65) Hardin BD, Schuler RL, Burg JR, Booth GM, Hazelden KP, MacKenzie KM, Piccirillo
VI, Smith KN. Evaluation of 60 chemicals in a preliminary developmental toxicity test.
Teratog. Carcinog. Mutagen. (1987) 7: 29-48.

66) Krantz JC Jr, Culver PJ, Carr CJ, Jones CM. Sugar alcohols-XXVIII. Toxicologic,
pharmacodynamic and clinical observations on TWEEN 80. Bull. Md. Univ. Sch. Med.
(1951) 36: 48-56.

67) Brubaker CM, Taylof DH, Bull RJ. Effect of TWEEN 80 on exploratory behavior and
locomotor activity in rats. Life Sci. (1982) 30: 1965-1971.

68) NTP Study: TER91009 Developmental oxicology of polyoxyethylene sorbitan
monooleate in Spraque-Dawley CD rats.

69) Kavlock RJ, Short RD Jr, Chernoff N. Further evaluation of an In vivo teratology
screen, Teratog. Carcinog. Mutagen. (1987) 7: 7-16. '

70) BN EELBRBEREREIRE . et F 1Y —F Polysorbate 30 D

20



Ty MIBTHBREKEOREICLDFEMRESERE (HBRES EM04295) &
BREEE 2007 F

71) Mezei M et al. J. Pham. Sci. (1966) 55: 584. (Cited in 11)

72) Guillot JP et al. J. Soc. Cosmet. Chem. (1977) 28: 377. (Cited in 13)

73} Groveman HD et al. Arch. Intern. Med. (1985) 145: 1454. (Cited in 13)

74) Schwartz L. Unpublished Studies (1970-71). (Cited in CIR, 1984 and Treon 1963)
(Cited in 14)

75) Meneghini CL, Rantuccio F, Lomuto M. Additives, vehicles and active drugs of topical
medicaments as cause of delayed-type allergic dermatitis. Dermatologica (1971) 143:
137-147.

76) Maibach H, Conant M. Contact Dermatitis (1977) 3: 350. (Cited in 13)

77) Tosti A, Guerra L, Morelli R, Bardazzi F. Prevalence and sources of sensitization to
emulsifiers: a clinical study. Contact Dermatitis (1990) 23: 68-72.

78) Blondeel A., Oleffe J, Achten G. Contact allergy in 330 dermatological patients.
Contact Dermatitis (1978) 4: 270-276.

79) Hannuksela M, Kousa M, Pirila V. Contact sensitivity to emulsifiers. Contact
Dermatitis (1976) 2: 201-204.

80) Fisherman FW, Cohen GN, dnn. Allergy (1974) 32: 307. (Citedin 11)

81) Evaluation of polysorbate 20, 40, 60, 65, 80. Report of SCF 15th Series.

82) SCF Opinion on polyoxyethylene(20)sorbitan mono-oleate (polysorbate80). Reports of
the SCF 34th Series (1993).

83) Food and Drug Administration, HHS. Food additives permitted for direct addition to
food for human consumption; polysorbate 60. Federal Register: October 28, 1999
Vol.64, No.208 [Rules and Regulatiohs] pp.57974-57976.

84) Office Memorandum U.S. January, 28 1960, From Division of Pharmacology .To Mr
Alan T. Spiher

85) Re-Evaluation of Some Organic Chemicals, Hydrazine and Hydrogen Peroxide. WHO
IARC Monographs on the Evaluation of Carcinogenic Risks to Humans. Volume 71
(1999).

86) Some Industrial Chemicals. WHO IARC Monographs on the Evaluation of
Carcinogenic Risks to Humans. Volume 60 (1994).

87) Principles for the safety assessment of food additives and contaminants in food. World
Health Organization, International Program on Chemical Safety in Cooperation with the
Joint FAO/WHO Expert Committee on Food Additives, Geneva, Environmental Health
Criteria 70 (1987).

21



RY I A~— k20 BEMRRER

% | B B5 i SR rns 3R
wE | ow | me | s o PR No
H | HE &A /NE2 4 Haag MR BRI b o7, 15
| | EE A Eh6s SRR PR~ ORI K LA ThHoT | 16
S | REE HEES v b | 3, 5% (3,000, 5,000 | MR SRECERELTH & REMESAONE, | 18
mg/kg & H™) ,
28-39 | JREE NBRE— | 5% (#5000 mgke | B TH & EEBIHDS A D, 19
bl ] {&E/H)
225 A | iREK <R 5.10% (B9 75, 15 | 10%EETBEOTHBR bk, 20
] 10T gk fRE/R)
R|l17+8 | & L4 [ 1g/H (950 mgke | FERZEIS bIRMoT, 16
- {&=8/A)
B 20 AR | fFE. % | a4 275 mgkg HE/H | FRUBSHAEAMERENLE WIS bnido | 16
= BT (5%ARMEHE L | 7=
<)
LR | o A S % 2 gl 3EVA (8 | AEFEISbIED-TL 30
100 mg/kg 5E/H)
1353 | &A FEE 134, | 0.12~10g/ME, 4 B/ | HEZELR LT, 31
HE 24 A GERR - 250~
2,000 mgkg {KE/
A)
2138 | BEE T w MEE 10 | 25% (125 gke (68 | BEOREELRID bRl 51
pC /8%
59 A | BEH S b 4T | 25% (125 ghke (A8 | EEORENFRD bRieh-To, 52
(B
QIEM | iBfE ANARZ—| 5 10, 15% @, 8. | EEOEERRD N7, 51
10 T 12 gkg AE/B™)
68 O | EfE INARH— | 5% (4 gk fRE/R® | BORETRD DR, 52
36 L b
30 B | B A 0.18mol, 1EVH. 6 | IEBEOREHFRD HhRh-T, 53
AAB
% 30 2 | B TR 0.18mol, 2[BVA, 6 | BEEOCREIIERD bNEh Tz, 53
H/E
f 243800 | 8 <R MRS, 1EVR. | BREOREIZD bhah ok, 53
6 [E1E
% smm | &k <R 100% % (79 3 | 36 8HIC | E0 B RREORENTD b | 53
“mgfkg EE/H)Y, 1| T
BVR. 6 BAE
26 @M | FER Z v bk 04% (59100 mgkg | MNNG B L @i L7 » FORE DR | 60
k) RE/AY 450 ppm | BAOEEEENSE Y, BREOCRELR
MNNG™ &=,
g | wUA 03 ~ 3%02 ml | B EEEERAEESERSFED B, 53
(CMBA® 0125 mg
TR IREE)
14/ | R | vUR FEDMBA"® &5 | FEIEEE 5 ITIEEH A3, DMBA BUMAETIL | 53
5 BEFREDED ST,
M| R | RO 5ok 2425 | 500, 5,000mgkg & | 5,000 mgke B/ A FERECAERIMIHSY | 62
| 6158 L #H/H BT,
ik Y- | ARy SRR LIS OB RS R SR, 12
f vik

*]
*2
*3
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