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48 ILYTHXVa—-LE
H{Y4L Ursodeoxycholic Acid

CAS 128-13-2
- E

IREATEE JP(15)
A& BfRRA

ORXERRE
BRMES 14mg

CHERESE
Zu XL

CREx5E%

vk - _

EEEELORXWistarBRI5 V- $ bUrsodeoxychol BRI G2 T RAMEFHICOVLWTIZS
8, 1) (Takahashi et al., 1975)

BRRELDORXWistar RS vMIxd DUrsodeoxychol B O G I P HEIALBEITOVWTIZS R,
2) (Takahashi et al., 1975) '

BEEEELOHR I WistarRHEES Y- $ HUrsodeoxycholE 3y BRI R EIZLAEHICDOLNTIZS
A, 3) (Takahashi et al., 1975)

EREESORXWistar RSy M3 3 HUrsodeoxychol B 64 AR DR I LS8 SEICDOLNTY
#8 M, 4) (Takahashi et al., 1975)

=S
(Toxinet &FH)

S HEBE | BE &8 |x®

20-50pg/mL in ETOH Ty Watabe & Bernstein, 1985
fluctuation test 5

ERERER |[YILERSHE TAS

20-50pg/mL in ETOH Batd Watabe & Bernstein, 1985
fluctuation test 5 ,

HRERER |YILESRSHE TAI00

_ Wata in,
ERERER | YILERSE TAI0  |20-500p/plate in fag |botebe & Bemnstein 1985

HILERSHE TA100 . » .
= - s =. 20-500p¢/plate in Watabe & Bernstein, 1985
EREAZR |RBEELGyME, |2 0P R g |

S-9, Aroclor 1254)

HILYTAELA— LB (UDCA) RUFDE 7 AAEERTUDCAIDER) A BRIERICRIZTT Z2RITOL
TOBESHELTONMEER. BRASBHIIILOERRUTRM I REHEIZREILT-, UDCATIX
10pg/mLEL E CHBIZEREL/MEB R OBMARBHSh-H, TUDCATIL1000pe/mLTHLHEE LGN
RO Mo, MBESEY 7L O#ERIL. UDCATIL100ug/mLT, TUDCATIL300-1000pg/mLCHI
Saht-, TRFM—IABEICALTRAERICEEIIZEDO A G, 1, BWMITIZUDCAIZIZHLVEBR
EUNHILEZONDD ., TOEBEPHNLRBREBEERTIEUDCAORMREIIRLTHLINEL
7Ly, ©(Fimognari et al., 2001)
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Wistar RSk, BIZIXZEFI6IAM. BICIXXEIN4AMEXRBEREIBETHILYTAFOa—
E(UDCA)?D 250, 1000 132000mg/ke%E N5 L. &S A E D2000mg/kg CREE LT IFEEIZIETME
RARLHT-M. RN XEBERBRTRELEI>-HEEZRY R XEIEHLMBELTXEREL-, HEH.
EERMICITERBIILE 1A 2000meg/ke R TIIRINERDIEMEEFROBELELORHA LA, LD
L.JaEONE. BRIARTRLTORTREIZRRINLMN>T=, ?(Toyoshima et al.,, 1978)

Wistar RITIRS VM, BIRTAMSITEBETORERRMIZOLYTHF 00— /L E(UDCA)D 250, 1000
XI1%2000me/keZEOREL. BER. FIRUFAH T IEE TR L. BEKOEKERE N, EHH-BKEIC
ZIFROShEM>1=5 REHED2000 mg/kg TRINEE X LT EIRTCHRFOBELIEMMA RO,
HEFFDIZIZSE. BERRUNBORBIZIU. EF-. FOLORE. —Bo b . BEMNFR. BRE
B, 2EHEN. $FE§“&U%0)B‘*E¢(F2)'ﬁﬁkl12000mg/kg2¥l-asb\'ctﬁua'd'«%iﬁali%&)bfn&f»
-7z, ¥(Toyoshima et al., 1978)

WistarRIEIRSYMC, FEiR17TAMS S #2218 if@%&%&(fﬁﬂ%I:'?)b‘/i"ﬁ"\"’/:l—)b&
(UDCA)(?250. 1000 [£2000meg/keZ O 5L . B8R, FIRUR2I-1T3EE4*RiL-. RSBED
2000me/kg CREDUEEMOBFECHHARSALENAFEFFDICEAERUERRRBIZIRSHAT,
T FORORE. ME. —BITE) £ERERVUTORFFOFMRICIIBETREREZIBOHoNEL
>71-, ¥(Toyoshima et al., 1978)

BIESYRC. /T4 X2 a—ILEB(CDCAXIZIILYTHFLa—ILBUDCADIFEX* RS LE-EE.
BEEHRUBEROFRICHITZIEMRBIICOCAOFNAELAEIN >ENBELHLEBIIEOL AL
Mot=, EEM)HI;F%G)ﬁ'&ﬁb&b'@@&ﬁﬁfli?ﬂtliCDCA, UDCA#IBSHEBRETOA#RONT=, 0
(Celle et al., 1980

BIRSYRZ, YUY TAFa— ILER(UDCA) D1000me/keE EIER UIBALHAMKIST #BEL. £ HFIH
ROMHESYFOBECH1, 2R I3y AR E L, BRYOFI#HKIZIEB/E (FRITFL LS 1)2—)L400)
DHEREL:, ABRBOBREUFIHBRICIEBELZRE L. TOHKBR. KElE. ik, BB,
S FBICIZUDCAREICEZERIIRohihof-, F-. ERRERRUEFIRERLBOHOLLE -
1= UDCAZ RS LI-FIHR TIXBIALBBP 0K EMIZBEICETL., BKRIZEROO4SEMR ITIEML
- MBERUVRBREIZZER IG5, £ELPRETRILZFOOBE LR  HEDOSYFTIZALT
(GOT) . AST(GPT)D LR A Riohtz, RBOEERURBM RICIIRELG,N of=, BRI EEITITHF
%ﬂlﬂﬂo)ﬁﬂﬂ@iﬁ?ﬁd)ﬁﬁ#bfh\l:ﬁb\af:c 1) (Stitinova et al., 2003)

r7+f¥
12¥11[J£0)NewZealand(aé)?r-o)mﬁrb#ﬂél-.mﬁsab\bwairaﬁ%sﬂ’ﬁml LY THAFIO
—LER(UDCAYD 5. 10X [320mg/keZ AR5 L=, WTFhDOBICAVWTLBEREUVKRFIcHT 2881

Bohd. 5. BRRUABOFIHIZEDHS iA1=, 12 (Toyoshima et al., 1978)

C B3
R XERAL

CExothost

Frizxtd 4R

VDM NLRE—FRL, 1SEIZEDILYTFHFa—LERUDCAYEREL ., BRYISEEXRELT
UDCADRFHEIc T 2R84 REILE-, 0B RIC2BYEESL. FHABE*ABRUBHEL AR THE
L=, UDCA SR TIX/MENDHOFMBROZICEZRARLN-, ZRIZ—HTHY. BREVEENEY
BESATW:, REFOTILRUVERIZBHLA LI -, EETIXERI—BLTREOHYI--#
(folding) AMERERE N 1=, 19 (Mamianetti et al., 1981)

BERBREITHIT/TAHFa—ILEBICDCARUIILYTFHHLa—ILEUDCADFHEEH Y X T
BEL. VFa—/ILER(LCA)E LB L 1=, New Zealand white™2H-3£IZCDCA, UDCAXR [ZLCADO.5%ESH &%
1485 2=, BlBEL -, BT EIILCAHTRELE{(12PLh6PLIETL) . RULVTCDCAR T(8PLrh2ML3E
o). UDCARTIX6IERIED T HEBH LN E M of -, AATORECIL, SBHICHFICITRML, E
RUMREBICEEGENEOSNT, LCA, COCARBE TCIXEFIZLYME(EREN, FREOHM L LRKIE
FIXFIREBICETCRATW -, EETIIHBEDEMN, PRV A XOBEELT«(SAVIR, 749071



Tt T 1

S A OERRUYYY — AO BRI &3 EEAROMAR T2 RO, BENUEOBON

EpEEEINT-, AN BB EDZLIZUDCARTIEBLARIZRS o1, MEFHDGOT
[%.LCA. COCATE ClZHBE DS ~6fSITEMLTULV=AUDCAR CIZ 25 LU IS E->TL =, IEP t
DICAEBE I B THMERLE-DIZHL ., UDCABEIZUDCAR TIZFEL TV =2 D28 TR & !
hispot-, LLEORR. OMEORIBOENRSIIHXICHEEEERT 555, UDCAIZLCA,
CDCAIZHLTBLY, @UDCADCDCAIZH T Bt IZ R MELNSI L VIZEXN M TH D, QUDCAHN K H
Eiﬁéhtibémmmﬂﬁmxﬁsr&aoo@UDCAaw##hﬁLCAwﬁﬁ’éﬁHLn\éTﬁm#&

3, 19 (Miyai et al., 1982)

YILYTH XS a— ILERUDCA)D BT B AR R U OB R BICRIZTTEE%E. Syrian golden/\ LR Z
—ERAVTRE LI, B60EEE ST T OBZ R+, 18F; X B8, U1E#;0.5%UDCAR . 30814, ME#; [60
B, IVEE: 1%UDCAE. 308/, VEE; F60B R, UDCAIR SR TCIZLH T. BHAdhor/THFa— LB
(COCA)RUYba—ILE(LCA) IZBEIZIEML ., AR D (gyco/tauro) BB ICHLARICERL.
BAaOBETEBOBSHIZILCAZREFI0LL EIZA>T-, ABALRILTOHREBTIZUDCAO AR R UG
RIzEU-FORESE. b, PR~ O RIEMHMRRE, BEEE BAEE. BHRE. BREENELL
-. BETHIRBEORE. HEEEOWIE. BEENBHOAI-, LADTEE H (glyco/tauro) DELIE
FEf£E8T-H0OBHBEDN-HEBRDLN D, UDCARSICLIFERITTLLTILCANITEDR
-k BE0EHTEIND, 19 (Mamianetti et al., 1994)

OekzBIT54R
YIILYTFFHEa— ILE(UDCADA00X [£800mg/day). /T4 XL a—ILE(CDCADITSNIE

750mg/day) RU TS RERAL, ZEFREICKYENNE. REMERELE ARIZHARICIIBRER

fR{ERIZUDCAD A HCDCAIZHLAEIZEBR TV, 240 ARIZHE W THERBHEFRAIZUDCA(ERE
fR30%. L4 TRAZ30%) D HCDCA(SELRMET%, BN BAR0%) LYEBRTW A BERICEEEIIRS
hizhot-, PEBATHAICEMM DS T RBLENI3HIELVThHLCDCAR TH > 1= (750mg/day 2
5. 375mg/day 14l) , UDCAIZ & ZERZRIZEH D OILAFO—LBANEICHSTRon-CEMNSIE
SEILBEICLDZERDAD, REMOE T, MBGOTOMELLED LRIZCDCARD2HlI=OA#BHLH
1= (375 R U1 750mg/day B & 1) % 5 PUbIC XY EIBEL . UDCAR S # TN T 13BRI R UsER ERE
I2BE-T-, T AR hLCABE LD HBER IR A G Mo T, EERODPTHENRLSLT-D
IZEHIITTHY. COCAD A HUDCAIZLELBEIZEN TV -, BBHERT—ILI1EX, COCABTIIMAR
Bt (- UDCABETIE800mg/day CHEL AN RS-, BBHPDCDCARIZUDCADEMIZ. XL D
S5RTCHEETH -, MbhOPHIEN. L XTO—LIZIZERIZRShiEh o1, BlE, UDCAIZCDCAIZ
ft&giﬁaﬁﬁﬂ'ﬁm MNEHIZESNESEHERLOLEWL, T-ERRMISERTH S, '9(Fromm et al,
983

BEHAMFEZEOAEICBE T 9LYTAFIa— LB (UDCA) DR ERELI, AT—VI~NBEED
BEIBRURTF—IIVO B E24ITUDCATg/day R RIS L-, TOHR. BRERKR VMBSO
ALP, y-GTP, GOT, GPTIX35 ALLNIZHEICHEL . BEHMEZECTEBEEH /LI, 59 —XRE
BE(4.7+1.4mg/min/kg) R U T /1) &G B ER (0.60+0.33%dose/kg/mmolCO2) X1 R ZELLE Mo T2,
STOEZIZHSVVTMELETERIZIEML . UDCAN AL D BB Iz -, AT —VI~MID BE Tt
ERABOEMIIBRTH =M. ATV MERABOBRIZ140RT15Tmumol/LIZEL., TD

'UDCAI[Zk 490, 103 mumol/LT#H 1=, &L TUDCABRBIIRT—I~MIZENTOATE2ERD

hd, BHBLRALSIVIEFEOHBFENLRANIZE I CHOEBILZEERAROBEANSERIC
FETHD. " (Lotterer et al., 1990)

I ORRETEEEE (CP)IZYILYTAHELaA— LB (UDCA) R ELI-BRO B LT LEIZTDOL
THRELT. ICPBHEIZUDCAZ IR ELEETO—RIZOWT 19911 A 1B B 199743A31 BETO
T—aéﬁzﬁbfsolcpﬁﬁwﬁo)—ﬂsw%fﬁuom&&%&hruto BABRBORIOBRITIFESTE
207 BRSO, AEITTENIECHBLEY285ARREL -, 142D BFIZUDCAARIZKYEERRL
HEDENBR L, 11&1(1&&52@-%&%75(%1:11,7‘:02%«¢ﬂnﬁ¢®ﬁﬁ$.}:ﬁ§ﬁﬁotaﬁﬁtﬁ# !
BEbL1-. &L T, UDCAIZICPIZH LA L AR TIEHAH, BEPOREMERRTHICIIELLIR |
HADETHD, ¥ (Berkane et al, 2000)

O8I AXE

N SEAHE. FENB. ETRX, B#EF. B84 f
WistarB Sy k=34 BUrsodeoxychol BRI S 2B A FHEICOLWTE R LERE 1975; 9: 3183 @
2) SEAHE. FEMB. ETRE, S H#EF. EXRE

Wistar& v hIZ ﬂTéUrsodeoxychol&%Dﬂ"—i—l J:%:i%ﬁaﬁl-?b‘f&%}:ﬁﬁi 1975; 9: 3167

N



) EEAHE. FEHNB. ETRXE. EXR&E

Wistar &S5 =39 BUrsodeoxy-chol B3y BRIE DR STk E MBI OVTERLEK 1975
9: 3203

4) SEAKE. FENBR. ETRE. EXRLE

Wistar BEESw M9 BUrsodeoxy—cholE64 AR QR 5IZ LB HZEICONT  HBEERK 1975
9: 3209

5) Watabe J, Bernstein H. The mutagenicity of bile acids using a fluctuation test. Mutat. Res. 1985; 158(1-
2): 45-51

6) Fimognari C, Nusse M, Cesari R, Cantelli-Forti G, Hrelia P. Micronuclei induction, cril cycle delay and
apoptosis as markaers of cellular stress caused by ursodeoxycholic acid in human lymphocytes. Mutat. Res.
2001; 495(1-2): 1-9

N ZE . EABA. EEE—. MEEH, k#tF Ursodeoxycholic AcidD EREICRIFT ERICET
ZEPRR (18 BIsSYrOFEIE VIS ENHIEOREIN-HBOBHRERICKRFICRIEET
EE HRER 1978; 15(5): 923-30

8) BE i BEMESA . BFHEHEE . £EE—. MBI Ursodeoxycholic AcidD £FEIRIZT R ICEY
ZEMRAR(Z28) BI-SYFOBERRBISRESNEHORFORELNICERRBTRURMKIS
RIZTEE HRAER 1978; 15(5): 931-45 -

9) 25 ¥, HABA. kEE—. MBIEH Ursodeoxycholic AcidD & FBIZRIFT ERICET 2B
(Ba) BI=SvrOREDR-BAMCBELE-EBOBRFORELNITERRTICSASERITONT

M FAZEER 1978; 15(7): 1141-55

10) Celle G, Cavanna M, Bocchini R, Robbiano L, Dodero M, Volpi C, Dellepiane F, Cuneo— Crovari P,
Scarvaglieri-Giuliano R, Sigari-Canu G. Chenodeoxycholic acid (CDCA) versus ursodeoxycholic acid
(UDCA) : a comparison of their effects in pregnant rats. Arch. Int. Pharmacodyn. Ther. 1980; 246(1): 149-58
11) Stitinova V. Herout v, Kvitina J. Modified One—Generation Reproduction Study of Ursodeoxycholic Acid
in Rats and its Subchronic Toxicity in the F1 Offspring. Toxicol. Lett. 2003; 144(Supp! 1): S109

12) 28 3 EMEEA . EEE—. MBIEH, £ Ursodeoxycholic AcidD EFEIZRIX T ERBICET
ZEYERR(Z38) BIHERROREREHICEORSShEHORFIZEAIEFICOVT BA
ZXI 1978; 15(7): 1133-40

13) Mamianetti A, Laguens RP, Labonia NA, Lopez Giavanelli JJ, Lentino D, Fiordalisi HH. Hepatotoxicity of
the ursodeoxycholic acid in hamsters. Evaluation by electronic micro- scopy. Acta Gastroenterol. Latinoam.
1981; 11(1): 195-201 '
14) Miyai K, Javitt NB, Gochman N, Jones HM, Baker D. Hepatotoxicity of bile acids in rabbits:
ursodeoxycholic acid is less toxic than chenodeoxycholic acid. Lab. Invest. 1982; 46(4): 428-37

15) Mamianetti A, Konopka HF, Lago N. Vescina C, Scariato E, Carducci CN. Morphologic changes in livers
of hamsters treated with high doses of ursodeoxycholic acid: correlation with bile acids in bile.
Pharmacol.Res. 1994; 29(2): 187-95

16) Fromm H, Roat JW, Gonzalez V, Sarva RP, Farivar S. Comparative efficacy and side effects of
ursodeoxycholic and chenodeoxycholic acids in dissolving gallstones. A double— blind controlled study.
Gastroenterology, 1983; 85(6): 1257-64

17) Lotterer E, Stiehl A, Raedsch R, Foesch UR, Bircher J. Ursodeoxychollic acid in primary billiary
cirrhosis: no evidence for toxicity in the stages I to Ill. J. Hepatol. 1990; 10(3): 284-90

18) Berkane N, Cocheton JJ, Brehier D, Merviel P, Wolf C, Lefevre G, Uzan S. Ursodeoxycholic acid in
intrahepatic cholestasis of pregnancy. A retrospective study of 19 cases. Acta Obstet. Gynecol. Scand.

2000; 79(11): 941-6
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ML BIERWMHR
HE X4 Liquefied Petroleum Gas

CAS 68476-85-7
ML LPHR
IWEHAEE 4RI (2006)
A& EH

CEXERE
— 5 FA 47.4 mg/g. xR #

LLFIZOWWTIT B Y Sk L
CHERS5H%
CREESSEN
CiEfEES

. CDERY

CERERESNY

C R RB
CEDnEHENY
CeERZHITAHAR

DRI AXE

| Aza—~ |
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e &E
FEX A Liquid Sugar

CAS
A4

INBAEE ZEFH(2003)
AE HekA. BekA

ORXERE
gNix 522

BE2100ePICFH A 8 (Sucrose:CAS 57-50-1)%66.6~885e 2 SL-MIC, HRBBEOREEUTICERTS

[JGRAS (Sucrose: GRAS 184.1854)

CHEESEG

EhiE BERB (LD, Xk

TYR A 14000 mg/kg Babakina et al., 1965
Syp e&n ﬁ gg:‘; z::: Boyd et al, 1965 2
AR | #HARMA > 10 g/kg | Kuriyama, 1917 ®
ORERESE

SubcERA%R 2%, 7?"7¥§SO%E§k;E)\LT’ﬁ:]ﬁ’éZGﬁﬁﬂ'—iltﬁ% EHRINVThoRs

BINEBLLEBRLTEESZRLE, BERMIIABHEENABHOLEM TN, TEHOBEETIE KEIBMN
MErASht-, DE-FE-FREEDOEN, FROBWXE, MifaLXFO0—-ILOLA, BERU
BOKSEEORY, FEBOEASEOERLHABHLL, FTOREXTEVE, SHOE %#@lﬂﬁl-

8RN TdhoT=, Harper & Worden, 1964 ¥

DizEl
A RE
R HE®% RE B/R XRR
SRS CHO#Ra 275nmol./L \ =X Galloway et al., ®
o - E%E:
RIAY7H—T |2 ARND [156.2-5000 pg/mlL
TKERER +—TL5178Y | R Bt E - et McGregor et al., 1987 6
' 312.5-5000 pg/mL
o - BiE%: '
RIOANTH— |2 AR)T | 156-5000 ng/mlL )
TKEES F—TL5178Y | B3k - ptE Mitchell et al., 1988 7
500-5000 pg/mL
DEERESNE

BRAESYMRUEESYMERABREZAMICIWEAL TR ELZAR -, FRABEREIBERESVE
CHIERRD 12, @BFS5YFCIRIRRTIS— 4B R U EAR S R U ERARDIZR T -ER, @F35v
ICHEMEABEERELE2ETE, WThiBRICHFENBOHOAE, LML, I EREOCIENEERT HL
FHARBICEAELEIEVEHN, — A, BRESYIRE CIIhEREMETLTLSIZL MDD
¥, ARORBRIERASYMNERABERIVEBETSH 1. TDO=H, BR~AOEEIE, WEREOLEE
I2&2bDEEZSNT=, Omoy & Cohen, 1980 ®




BHEREIRSw - M G A AT 1Z65%BAL T, IIRMRI D, SSL R D, RN R CISTLLR, el

BOHERADEREEFZFAFIAE 1ol HERIFIV2BHICERLL-BR. HERBRUHERKEIC
ZiLEBHo Aol LAL, RAKM D OGREE NI R ERLTHEARPRERR VIR

IR P IR 5B LIS A A S h i, Berdanier, 1975 9

TJILwM-EBHABERUIZ/ —ILERIREIS~3SBICHRHEOREL-EE, B ABE435%EE12
mL/kg (54810 mg/ke) % 5 L1- B TiX, BREMEMNEBHS 1=, McLain & Roe 1984 19

LITFIZDOWTIE B S XAl
CERE

CEmaEE
CEOOESE
OeMzZEBIH2HR

OsIAX#E

1) Babakina GS, Berezovskaya IV, Dmitrieva NV, Kagramanova KA, Kivman Gya, Kolbikova AS et al. Use of
ionizing radiations for increasing the microbial purity of solid drugs. Pharm. Chem. J. 1981; 15: 139-146

2) Boyd EM, Godi I, Abel M Acute oral toxicity of sucrose. Toxicol. Appl. Pharmacol. 1965; 7: 609-618

3) Kuriyama S the fate of sucrose parenterally administered. Am. J. Physiol. 1917; 43: 343-350

4) Harper KH, Worden AN Comparative toxicity studies on glucose, fructose ans sucrose. Toxicol. Appl.
Pharmacol. 1964; 6: 365

5) Galloway SM, Deasy DA, Bean CL, Kraynak AR, Armstrong MJ, Bradley MO Effects of high osmotic
strength on chromosome aberrations, sister—chromatid exchanges and DNA strand breaks, and the relation
to toxicity. Mutation Research.1987; 189:15 - 25

6) McGregor DB, Martin R, Cattanach P, Edwards I, McBride D, Caspary WJ Responses of the L51178Y
tk:/tk— mouse lymphoma cell forward mutation assay tocoded chemicals 1. Results for nine compounds.
Environ Mutagen 1987; 9: 143-160

7) Mitchell AD, Rudd CJ, Caspary WJ Evaluation of the L5178Y mouse lymphoma cell mutagenesis assay:
Intralaboratory results for sixty—three coded chemicals tested at SRI international. Environ. Mol. Mutagen
1988; 12: 103-194

8) Ornoy A, Cohen AM Teratogenic effects of sucrose diet in diabetic and nondiabetic rats. Isr. J. Med. Sci.
1980; 16: 789-791

9) Berdanier CD Effect of maternal sucrose intake on the metabolic patterns of mature rat progeny. Am. J.
Clin. Nutr. 1975; 28; 1416-1421 )

10) MclLain DE, Roe DA Fetal alcohol syndrome in the ferret (Musttela putorius) Teratology 1984; 30: 203-
210
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mna 32/—n
FX 4 Ethanol

CAS 64-17-5

ML FILa—I(109611), TFILT7ILa—)L

INEBATEE JP(14) USP/NF(28/23)Alcohol) EP(5)Ethanol) FDA

A& TEUL)F. AIBUEL) A, BR. B6F. BRJD F. ZEA-FH. HaH., 2eH., H8H. 8/
BH. REHR. BH. BRA. BREEBA

CRAFERAR

#O#&S5 3mL, TOHORA 0997mL, FARPIESS 800me, FAEIPESS 0.15mL, —#% 4 R
300mg/mL ., &/ 0.6mL/mL. & FEHA 0.36mL/mL, EEEEREZEA 0.05mL/mL. BB FBAY 0.08mL/mL.
EL&HAAOImL/mL, ENEHARUADPA 0.75mL/mL, 0D 0.7mL/mL, ETE5 2mg
[T GRAS(184.1293)(Ethyl alcohol)

[ JECFA® 5T i

KBHOEAIZIGMPTREINDILDITHEB I RETHD. BREICEHIRDNEERTILEDVEORE
R ARETICEIERADEBHTIZLL, GMPORRLLTELIBEBRENAEELSHEETS
EiFNEEZLND,

CHREESSH
LD50 (FAO Nutrition Meetings Report) 2
BhiE BEER LD50 LD100 Xk
2n 9488 - Spector, 1956
ETF 8285 - Spector, 1956
TOR BT - 4700 Browning, 1953
- BRIk 1973 - Spector, 1956
WA - 29300ppm |Browning, 1953
: £0n 13660 - Spector, 1956
Subk” BERER 5000 - Spector, 1956
: |A - 12700ppm | Browning, 1953
" RBEREA . | 5560 - Spector, 1956
A:E}L:Ejl\ ‘ WA - 21900ppm | Browning, 1953
20 6300 - Spector, 1956
20 9500 - | Spector, 1956
rbﬂ:\i #0 - 7890 Spector, 1956
£ - 9000-10000 | Browning, 1953
PR BER | - 3500 Browning, 1953
RN - ‘ 9400 | Spector, 1956'
> =] 2 - 3940 Spector, 1956
#£0 - 5500-6500 | Spector, 1956
A4X . BT - 6000-8000 - | Spector, 1956
IR - 5265 Spector, 1956
ek 2N - 6000-8000 |Wvon Oettingen, 1943
OR#ERSENE
TR

1BI0EDTIREERBRREU0S, 4, 205D ITF LTI aA—ILEESTEEKESEBHEL, 5 RIC

KELEECROENAA SN, EEBHMOTEHEEIC %@m%mbnumof:ﬁ (College
Pharmaceutical Society, 1962)

16IED T RIZ50% PILa—)LRAEDOI mLE28IZ1E, S478BBEEARSLE 2RO EE S
Hh, IETCIZRETH-T-. MDRETIZ, Mt&%wm-sow»:—»;@r&wm mL%Z2HBI(Z1[E], 554H
BEAREL, ESI2o0BEENREINT-, 2 (Krebs, 1928)



Sk
SPCQD M S 4057 La— LK ZED 1 mLE, E3EM BREORELE. BEORBITBHSh LM

o1=. 2 (Russell et al. 1941)

mﬁ?%':w%?’ La—LARREKELTHRELE, 1770 %, BERBEIZB0HLAEM 1=, ? (Best et al.
1949

IFATLA—LEHHAHEE0AMEBELESYMNISNT, FESMERIZRBOHO AL T, 2
(Nakahara & Mori, 1939)

oYX
64PL (DY X(Z20% 7 JLa—IL(D20-100 mL/ A%, BEZRALTIMBREIR S LTz, 13EABREEICLYTE

TL=A, &HERICEEORRITBOHShEM 5T, 2 (Connor, 1940)

42

230C ) A RI=40%/K B KD 10 mL/kg%6~261 BRI ELI-BE, EEORBEIBHOhlih o1, 2
{McNider & Donney, 1932)

CiEEEH
s BE

HE HBA A e BE |xm
FXIFIRE (TA104, -

HRWARER | TA100, TA1535, giosg)oooo ne/plate | gase | eiper £, 10929

TA98,TA97)

0.0922-0.738 mol/L

= ‘ -9 | '
BEFRAER | 1IRYY74-IL51784ik 8_41 3 0517 mo/L | FE1E | Wangenheim IM, 19887
(+s9) ‘

G
SDRIMMHSYMC, 1RUNGEBEDIZ/—ILESTHRKEI04EREESL-ER, MAREERRTEE

{fLizBHohizmot-z, ¥ (Holmberg B et al. 1995)

CHEBERESNY
iR XIZHEIRE1 B H 52038/, 500 muailﬁﬁﬂ&f}u—ﬁ% REMICEELASEALHEIIERER

DOREFHNBRUVEILFHTIELABHSNT=, D (Marcinik et al, 1974)

SDERIESYFDIFIE6A ~12BI1Z125%T48/—ILD0.015 mL/gE AR ELT-. BiR12BIZCBBYD
BIMEREAL, BROBEE{To1-, 1505IPAFIOBRICODBREDEZOEENBOHONT-, DR
DM EDLYIZ, "S"RIDEDOHBNRAON-, BROERRUTBAZRORRKRLAGMAHLH

" 1=.9 (Ross et al. 1986)

W) =p P L
2 SCERAEL

DFOMnHEYE
IR/ — L& DEZEODEBEEETR, ERBD~O2RSICLYBHOIN, DEOWEERUE

BMEIZHTIEZSEAM, 100 mg/dLEVSENMPBRETRERT S, ¥ (Gilman, 1980)
MIBIE ) B (Swiss, BALB/c, DBA/2, CBA, C57BL/6, B6D2F1) (i ki< X<, 95% T8/ —IL DR %

5(day 0, 2) RUFCAD K TR 5 (day 2) £1TLY, day 9IZ95% T4/ —/LD0.05 mLEE N R RIZERES

L. B524RRICEX25HALEER. EROBEEALHEIN>T-, SwissRIDRIZFCAETZ/— )L



DEASMD005 mLESBE FI-R5FLEHI-EBIERIRSLT=, day 3,5, 7, 10, 12, 14ISTR/—)L
EBEZEL, day IZFCAZ R TR ELT-, day 2612 HNMEEBICEERSL, 4R V48HR&RICESEHE

PLI-ER, FiLIZBHOhEM 1=, " (Descotes, 1988)

CERZHTHHR
=H
ZUXERIZL

ZF D fth (FAO Nutrition Meetings Report) 2

IFILFPLA—LIZEOLLATRAICEYEICRIZERAL, POHIIERBEQIMHFIZE@E, ThhoHE
D&S51215%, ERDFIER128-10 mL/kgb LTI+ —FD V4R F—H DL X055 LD IMERRETH
3. 2 (Haag et al. 1951, von Oettingen, 1943)

EETEFLCGETENLEPEAEROBRICLYRTARE TS, 2B A 0, 85, BoBRE
BRUBEBOHEI-EEFRIFT %KX BRUSHEERGEICEEOTREEZRY ., chERKRIZEY
IZBLWTHREOBEMNBHOLATLVS, BRATIE3500 ppmETHBEICHENTIE, REAEERESLLD,
BEEEALLS, HLUZmBTILa—ILEBEOLFLBHOLY, 2 (Treon, 1958)

CF%"S;F(DFEEI&. FREUBRBORNENAT S, SRETIE, BREICHTIRARETS. Z)kdacobs, '
194

05 g/kgRFHEDEMBTIXELDITH~AOREEIEBNHST, 05-2 ¢/kgTRASIDEENBN, 2 g/keZ
B 3EEELREIZTT . 2 (von Oettingen, 1943)

BEMERICLY, AEEERUVEEHOFBREDETT . 2 (Browning, 1965)
HH160 g2 BAA7IILA—ILOI0ELUEOBRIZEY, FEEZHERTS, 2 (Thaler, 1969)

HRIZBH3T8/—LOBRULEILIX, ZLa—LBRAREBERZEOMHICLAMDLTHBREL
SBOELRURESLMBEEFEL, NADELOBEHH,HSBEIEE S, 2 (Mistilis & Birchall, 1969)

EFCIZEBEREO-RMEILLLT, ERBRUVESZORHENELS, DESEIX TRV LRE
SEBRUBRRAVEICEYRET S, I2/—ILIEHRAITHY, LBUXBOKSEHBTIE, BRE

LTI RV LRRUBRRMNECS, ERELI-BE, DBOTT YL 2 (Hegetveit, 1964) $L<
£ (Wendt et al. 1966) 2DIETHO ZXMELELTURBROBEENRRT S,

20% w/VEEOBEEAREIZKY, ﬂ:%%ﬁl KAEE S, BERUBERNRBOHEEMNELS,?
(Wiberg et al. 1969)

C5IAXHR

1) Descotes J: J Toxicol Cutan Ocular Toxicol 7(4): 263-72. 1988.

2) FAO Nutrition Meetings Report Series No. 48A (accessed; Oct. 2004,
http://www.inchem.org/documents/jecfa/iecmono/v48ajel 8.htm)

3) Gilman AG, Goodman LS, and Gilman A (eds.): Goodman and Gilman’ s The pharmacological Basis of
Therapeutics. 6th ed. New York: Macmillan Publishing Co. Inc. 1980., p.378.

4) Holmberg B and Ekstroem T: The effects of long~term oral administration of ethanol on Sprague-Dawley
rats ? a condensed report; Toxicology 96(2): 133145, 1995,

5) Marciniak M et al: Neuropatol Pol 12(1): 2733, 1974.

6) Ross CP et al: Can J Cardiol 2:160-163, 1986.

7) Wangenheim J and Bolcsfoldi G: Mouse lymphoma L5178Y thymidine kinase locus assay of 50
compounds: Muragenisis 3(3): 193-205, 1988.

8) Zeiger E, Anderson B, Haworth S, Lawlor T and Mortelmans K: Salmonella mutagemclty tests. V. Resuits
from testing of 311 chemicals: Environ Mol Mutagen .19(supp! 21): 2-141, 1992.

| #=a—~|
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ME TFLUTSTEY
F’WH Ethylenediamine

CAS 107-15-3
B4 1,2-ethanediamine

INERASEE  JP(15) USP/NF(28/23) EP(5)
ik REUL)F. BRHEBA

ORXERE
B ARMEST 30mg. TS 30mg

CHERSES
BYE £ 5#&% [ LD50or C50 AR
252 BERE | 200 mg/kg Lewis, 1996 7
BT | 424mg/keg Lewis, 1996 7
#0 | 500 mg/ke Lewis, 1996 7
Sk MR | 76mg/ke . |Lewis, 1996 7
KT 300 mg/kg Lewis, 1996 7
TLEVE | #O 470 mg/keg Lewis, 1996 7
Fas BE | 730 me/ke Lewis, 1996 7 -
TRERSSH

HYECHENT, IFLVCTIVORERSICKY, HORUSEXZ %, ik, FROTHEERSHTE
MEBHSN T, 2 (Clayton (ed.) 1993-1994)

IFLUSTIUESHRM (27 g/kg/day) ZTAR, SvRHLLIETVRIC 1#51,1:., KEMMERUVESRE
BOETASEETHONI=. SYFRELRAHEZALVT0.05, 0.25, 1.00 g/ke/day%3»n AR S LR,
BEBNMBEOBEERETHERAEROBBTROO W, BEBMATORTIEAINE,N T, BRIEF
HILIFRO S I RUBEDFMREENRBHLAT, 'O (Yang et al 1983)

2 REBLV-0BRIEOR5REBRIZHELNT, 600 mg/keETIEEHMTETL, EHERIL100
m/kg/day CdHot=o LYBVWARIZEVLT, BROBEMNBDHONT, SYFTIL, 800 mg/kgBE T65%H T
Ltz. BREUFEADEEMN, 600R U800 mg/keB TR NI=, BOEIL (BN, HR% AROE

| A, BEOER) A, '3J|‘(D'5"\’C0)mﬂfd"}bhf:° 1) (American Conference of Governmental Industrial

Hygienists, 1991)

EEEEl ,
=4 sBRR _ | RE BR [XR

= FATFIRE (TA98, TA100,
ERRAER TA1535, TA1537, TA1538)

2R°3F7AE (TAT001,TA7002,

0.01-1 mg/plate (£S9) 2t |Leung, 1994

TA7003, TA1537, TA98) 50-1000 pg/ml (-S9) Btk | Gee, 1998
FX'SFIRE (TAT004, TATOOS, | o - '

TA7006) 50-1000 pg/mL (-s9) BEtE | Gee, 1998
$3X'3FIAH (TAT006) 50-500 pg/mL (~S9) Batt | Gee, 1998

Sob . |2(xmp12s@MEE) | |Slesinski RS, 1983 ©

EZBILAR




OFRY%
Classification: D (EFD A FREMEICIE S EE L) @ (RIS, 2000)

CHRMMTIRIZ, ST FLUOTIVKBRD2S W iz— &£ EICTHYSTIHMEREE L, XAVREE
T HELRIZEBEDHLNLEM 1=, P (Depass et al. 1984)

CEBERESY
CO-1RBIRY D RIZTIFLIPTIUMA00 mg/ke®, HiR6~13AIZHRKISELTHEL-, BERKED

ETHAONT-, BEIYMADOEZEIZBHLAEN ST, D (Hardin et al, 1987)

R Y (NZW) OIEIR6~198(Z, TFLUUFR0, 10, 40, 80 mg/keZ R AR 5 L=, Y4 XD RER
R EICH T3 ESERIT80 mg/kebl E&E ZSht-, (NTO, 1993)

= Uk (i ‘

IFLUOTIVDOHESILIR, #E, SEICHTIRBEERL, BRIERBERERUVARBIESDREL
23, vMZHITHFES (484 ppm) ORBEREICKY, BE, I, FR, FEOBEIMREL, 225K U132
ppmIZENTHLLYBREDOREMNEBHON D, 125 ppmDITHFBBR B TIE, BEEITALhEM T2, SV

HUT, 300 mg/keDEPERBEIZIYRBEBEERUVEBRINBOHONT, 2 (Clayton (ed.), 1981-1982)

IFLYCTEIUVORBIEDYXORBIZEVLWTERMEERL, 6~ 1280 CHEIITEL IR -, 10%E
ETIEREED, 15TIXIEEOTEMEERL, 0.15TITREBRIEIZEDHSA LMo, 1 (American

Conference of Governmental Industrial Hygienists, 1991)

mE T Ik 3

BN

HartleyR 7 IILE /BN EYRERWLWTEDTA Natb LT FL U ST DR FTAME T2 20 TFLUST
SUREEBMITHENT, BEMLEREIN T, (Henck JW et al. 1980)

CEAEVREAWLT, IFLUUTIY (EDA) OBREMEEDNCBELELT-, EDADBEREMNBH SN T-. &0

BEICEHBEBRL. WVThOIEADIZBWWTLFEREEIh G >1=, P (Eriksen K, 1979)

CEMZBITHHR
BB

OB AX#R

1) American Conference of Government Industrial Hygienists, Inc. Documentation of the Threshold Limit
Value and Biological Exposure Indices. 6th ed. Volume I, II, lll. Cincinnati, OH: ACGIH, 1991. , p.603.

2) Clayton GD and Clayton FE (eds.): Patty’ s Industrial Hygiene and Toxicology. volume 2A, 2B, 2C, 2D, 2E,
2F: Toxicology. 3rd ed. New York John Wiley Sons, 1981-1982., p3136.

3) Department of Health, Human service, National Institute of Environmental Health Sciences. National
Toxicology Program; Developmental Toxicity Studies of ethylenediamine (CAS no. 107-15-3) in New Zealand
White rabbits. NTP study no. TER92020. (March 1993). http://ntp-server.niehs.nih.gov/htdocs/pub-TTO.html as of
August 19, 2002

4) Depass LR, Fowler EH, Tang RSH: Dermal oncogenicity studies on ethylenediamine in male C3H mice;
Fundam Appl Toxicol 4(4):641-645, 1984,

5) Eriksen K: Contact Dermatitis 5(5): 293-296, 1979.

6) Hardin BD et al: Teratog Carcinog Mutagen 7: 29-48, 1987.

7) Lewis RJ (ed.): Sax’ s Dangerous Properties of Industrial Materials. 9th ed. Volume 1-3. New York, NY:
Van Nostrand Reinhold, 1996., p.1947.

8) Slesinski RS et al.: Mutat Res 124(3-4): 299-314, 1983.

9) U.S. Environmental Protection Agency’ s Integrated Risk Information System (IRIS) on Ethylene diamine
(107-15~3) Available form: http://www.epa.gov/ngispgm3/iris on the substance file list as of March 15, 2000,
10) Yang RSH et al: Fundam Appl Toxicol 3(6): 512-520, 1983.
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mne TYRYM—NL

‘L4 Erythritol

CAS 149-32-6
A4 xTYRO—)L. Erythrol
INEBAEE ZEHH (2003) EP(5)
A& Bl

CERXERAR
goss5e
[J GRAS(GRN000076)

[TJECFAQ 4l
HEHELTO 1B ERE (ADD X, RETELLY,

CHERESE

BiE |58 | LDSO b8

TR ?|CRERRA | ——7000-9000 mg/kg Beck et al.,, 19367
TR ?7|RERERN | ——#98000-9000 mg/kg | Beck et al., 1936

. ) 1)
Suk? [c#&0  |—>18000me/ke Becketal, 1936°
Syblft |CoBHRPA  |c—6600 mg/kg - : Yamamoto et al., 1987
Sybif [oFRARA  |C———9600 mg/kg - | Yamamoto et al., 19877 .
Subkt |ORT C—>16000 mg/kg = Yamamoto et al., 1987V
‘_J‘yl*g l:%&x-F C—>16000 mg/kg Yamamoto et al., 19877
Sk —#0 C——13100 mg/kg 9
Z . Yamamoto et al., 1987
ki [0 13500 mg/k '

7 = | mee Yamamoto et al,, 19877
A2 |0 CD5000 me/kg | Ozeki et al,, 19887
DRERSSEMN
TR

1HES10EOBBECD-1TIRIZIYRY—ILDTS, 158LU030 g/keg/dayti ¥ B % 13BMESRSLT-.
158 &30 g/kg/day Tl ML HBKR. RE. RPZEAFHES LUT—H—EZHEML. 30
g/kg/dayTld ETHER D  HTEER DM, MELLSHEEREMAALNT-, LALEHS, =
hoDZERITEBRNLEDRERNTHY ., BHEEETREVERDbAE, EEERIL7.5¢/ke/dayTH>
1=,V (Til et al., 1992, 1996)

3wk
13 EZ 6L O MEWistarSVMMIIYRY F—ILDSE LU0 g/ke/dayil L B %28 ARIREFIR 5L T-, 5 g/ke/day
U LETREDEMA., 10 g/kg/dayBHTIZ—BE O TH. EXKEnEM. EEEEOEME LUMmE D

FITVEA—-LEOFLHKBHONE-, RINEBRIZS g/ke/dayTHY . ESHRITROOh LMot P
(Oku &-Noda, 1990)

13 & 100 i fEWistarSURZTY R b= LD, BETIX545 LU g/ke/dayiB Y4B %, M TIESE L U9.9
g/kg/day M BZ28HRMBEHIR ELI-. ERESLUSHRELHETIE,. BEREOIEM. TIREES &

URREEDEMAA#oh. RRETIIHTEREROEN, TEER M, £-MitltmE7
WHYI4ART73—ED LB MHALhT=, RINEE RIS g/ke/dayTHY . %a'&ﬁli;k&bbh&b\oto
D (Til & Wiinands, 1991; Til & Modderman, 1996)

1BRZ 12D M EWistarSYMZTURYR—ILDO, 1, 2, 4B&US8 g/kg/dayZ 13 BBEOAR S L, &5
120, 4B KU 8 g/kg/dayiR 5 Tld, 1H BT DS YH4ARDEIENMERELT. 4 ¢/ke/dayRT
1. ETIEMBEPNaD R D EEREOEMB IUVBIBOBRIEEN., TN REZZOEMA,. £
L TRP LU/ E-ITHRE. RPONaB LUCHERBOEMA A ST, 8 g¢/ke/dayBETIZ THI&



S ey

rblc. BREDORD . EABROEM. MBHONSLUCREOHED. I RESEDEM. RE.
Rt ONa., K&EUCIHEHERM. BHLUBIEEEOBNE LURMEDEENASI T, ROBE

Eiea’)‘lﬂéﬂ%)t\'c. ChoomRIZIXAEENBHONT-, BERET2 ¢/ke/dayTH-T=, " (Yamamoto
et al, 1989

1H& 1500 HWistarS M ZTY R R—IL DO, 25, SELU10 g/kg/dayt M BE1BREEE S LT,
10 g/kg/day CIZRE . BKE. RBNAG, MBE7 LA 7+ R 778—tEELUVEBEROENMASH
T-. MEEEIL5 g/kg/dayTdHo1=, 1) (Til et al., 1991, 1996)

18R 220E O M EWistar DRI RYE—IL DO, 1, 1735 LU 3 g/ke/dayZ 180 BB RAB/EL -, &
5121 g/kg/dayBHEROVTEREENDS Y4B EEMMEREL -, 1.732/ke L L O AR T. BT
FHRESIVMFKOFED . MTIImMBRFEZROEMA., T-MLtICEKE, RE. @FRmnk, BIT
BLIUBEREDEMAHONT- AEHMBETHIZIZ, EOSHARCHERMMANASHh , B PR
BIUBHRECREENA#ELTLV -, BEERIT1 g/kg/dayTHol=. P (Kamata et al,, 1990a)

43X

1BRBILOMHE—SILICTYRYR—ILD 0, 1.25, 258 &LU5 g/kg/dayZF 13 BMEABE LT, DIz
0. 258 &U5 g/kg/day Tl 1 BB 2Dt Ic4: BRI O RIEMBIESEEL-, M LE258 KU5
g/kg/dayBICEWT . IBEH ., THRIS KU/ E-ITERE, HEKEDOEM., BROEE, AN, £1-5

g/kg/day Tl RREEM, RBOEIUVBRORBEBZHELLNAONT, ER ELFRESIUR

IN5A=21%, SBRIOREMECHELEN, BIROESESLUBROREIZEEL L -, BEER
I%. 1.25 g/kg/day Cdho1=, " (Yamaguchi et al., 1990)

1BBATOMBE - IIZTYR)R—ILDO0, 1, 228 KLUS5 g/kg/day% 180 A B RIRANIT S L=, &SIz
0. 228 &US g/kg/dayit 5 Cld 1 H B 2R IC4ARMOREMBEZREL-. BTIX1 g/ke/day Tl
AKEOQEM, HThPREZRDENSLIVELEAASA:-, BEARETIX., B CRICHEME LUKR
D HIMREBOBBIEALUVIRELEOERMN, HETEN, HAKESIUREDEM, BEhtHMmizs
SRR, RPNaEMA AL N, REBRITROSN AN Tz, ¥ (Kamata, 1990b)

1BRBAE O E—SILICTYRY =)L DO, 0.7, 1.78 X 1U3.8 g/ke/dayiH N BE53BMBEEHB 5 LT,
3.8 g/kg/dayB THEREL LB KRB LURBRDIEMMNHOSNI-CehD, BMEBRIK1.7 ¢/ke/dayTH 1=,
D (Dean & Jackson, 1992; Dean et al., 1996)

P 3
2 e . R
;tﬁ RBER ug/plate &R | XK
| RXEFTRETAS, - ,
HIRER TA100, TA1535, TA1337 [370-30000 pg/plate |B&1E | Blijleven, 19907
‘ HELUTA1538 ‘
FASFIRAHETALS, : - '
HRER TA1008 & UK TA1337 K5 | 15.8-5000 pg/plate Bt | Kawamura et al, 19967
EWPqurA : _ ,
| FRAZ—Z LRS- o Nakatsuru et al., 1988"
.%@lﬁ:i% EE;ECHL/,IU 1-25-10 mmol/L FtE Kawamura et al., 1996
OER
REERRENAVRTE
Zvbk

18 K20 ) i HEWistarSYRZ T RAYF—LE O, 046, 1.4HLUS5 g/kg/dayiB 4. B TO, 054,
115 KUT5 g/kg/dayiB S BZ7SERBEREL-, SRAEHTHKEDEM, MPFILHITFRT74L

—tHDLE. REBLURBCalitEMMBHONT-, MEER 1.4 g/kg/dayTH>T=, " (Til & van
Nesselrooij, 1994)

18 & 500C 0D f BEWistarSUMZTY R b—)LZ B TO, 0.86, 228 KU 4.6 g/keg/dayti SR, BETO, 1.
265K U854 g/kg/dayt B M EF104BRBIHIRE L, REAERTEAAVRE RO NG >f-. PAR




e

LET, x&ra:miwi@m if—Mﬁt—bl-ﬂk?ka&;U’é‘ﬂﬁiﬁwiﬁhuﬁamhtcmﬁiﬁ&%ﬁr
. ETCRESIURNCa. BRIV EREROEM, HTTERoEMMN, F-HETEEROR
mat#HShtz, BEERIZ0.86 g/ke/day THoT=, V (Lina et al, 1994, 1996)

CEBERESTE

ZHREESLUEKRETOMBRERE

1B2EOBCD-1ICR)TIRIZTIYRYR—ILDO, 1, 2, 4 HLUS g/kg/dayZ6:BEMNOXEETHIR
BB LUZEMNFER(ERABHLA-)EhZFETEOKRS LI, HLRERIC1H 4R THREN S ZE
FTOI5EME IUMIRCA B (BENBOHON-AEXEBALLI)ETIRELT. 4 g/kg/day L E T E
ELTESDHICIZTHN, SSICHRKBEOEMABHONT -, D8 g/kg/dayB TOHRLIRICEFENE
RABSOIENAONT- L. RERAROS g/kg/day THE— DM MICERERESE EALA L
-1=, 1V (Tateishi et al., 1989)

1B24E O BCD-1(ICR)YTIRIZTYRAYR—ILMDO, 1, 1.7135&U3 g/kg/dayZ6: BB NSXEETDIE
MELUREINER(BEAZHON-B)ShI2ETOHM. BRRBELE-EEEBEITEET), i
LRI IR CHERAISXEBETOISHMBIUEIRCA B (BRAZEHOA-BEZXEBAELI)E
Ti®5 L1, 3 ¢/kg/day Tl REELIIER DT T, RAKBEMEIUVRAELENAALOL -, BB &S
AEMN3 g/keg/dayTHE— OB RICERBREZEIZHONEM ST, ! (Tateishi et al., 1992)

1EE 5240 00 it BEWistarS Mz TU R F—JL DO, 2.5, 58 LU 10%% EH2 BRI S L=, Chid3E
BEUIHEMRITIL, #T1.5, 318 &U06.5 g/ke/day, HT1.7, 3.3B KU1 g/keg/daylZHH L. BRELHAM
Tl33.6. 7.5 £ U816 g/kg/dayl=#%L1-, FOB K UFIRBIMIE, 18RI G &, =11 TREL
- EFEBHICH T IEEERIII g¢/kg/dayThHof=. COAR T, FIHEFTIRIAMBURICKE
ORI HBEHONIA, F2HEFIZIZERIZEMoT, ) (Smits—van Proojje et al., 1996a; Waalkens-
Berendsen et al., 1996)

B-BRRsE

1842t ECD-1 (ICR) T XIZTYRYF—ILDO 1, 23;4:0?4 g/kg/dayEHIE6 A M 15AETHIRA
BELE, TO®% ., IBR2ICEDOBEMIITEISAICERL. RYDISEREZARSRESET2IAHOMAE
THEIE =, 4 g/kg/dayCIZBBNO—BERB LU BRERICEENROh, BMFTLOER ., KR
BEIUBMBESHESOHREAEML LML HEFOABE LU BTHBORELSNICETEREEIC
EEFHaohiEhot-, BEDELUKRF - HEFOREZERIZ2 ¢/ke/dayTH 1=, ! (Ota et al, 1990)

1332 DOWistarSYMZTURYR—IL OO0, 1.7, 3.35 K 186.6 g/kg/daytf B EF EIROANS21 HETEH
BELE, RV BICBBYEERL. B-BAFICETIREET o1, 6.6 g/kg/dayTITHE, BF~DE
B LUEFBIEE RGN oz, Tz, BEMTII6.6 g/ke/dayTHESJURERMBORD A HLN
t-o s EEERIT33 g/ke/dayTHoT=. !’ (Smits—van Prooije et al., 1996b)

1B1TEOHHFIZTYRR—ILOD0, 1, 225 & U5 g/ke/dayZ i R6 A M S18AICH M FARM S BEL
t-. FiR2SBI-BEYEEBRL. BB LUBFOREETo1-. BEIMITILS g/ke/day CHEN L EHIER
ORLHBOHLNA BFIZ]ERPEIUVEREROIEMA AN, MEBRIL2.2 g/kg/dayTHo
1=, 1V (Hashima Laboratory, 1989; Shimizu et al., 1996)

OBz
ZUXEaL

CEOfDEE

BEstt

18 120C ) fEWistarSY R ZTY R F—IL D8 g/kg/dayZ4HBRIEOREL . EREFMAKEZEABIZEZ. K
EREICLINPREZRPLUVEREHMAOERERML . TYARV =L BB EX, KEKE
SERICHART,. BOHAERETHEICEMIE -, TVRY—ILLERBFNAKORFIREHNBER
F. TYRY— )L BRI EEHRTEIZE ST, TYRY M LICLZ M RFEROEMIE. EREF
mABESI-EYMEEhi-cehs. REDOEMAUEF Y LAMEFECL, BEEH#EICLYOPRER

ExRE LRI =LDEBbhi-, Y (Shibata et al, 1997

1B BRHESYM-TYRY =L D0, 118K U2.7 g/kg/dayil YU EE . BFHIYMIIZ0, 118K
1*2.9 g/kg/day#fl éﬁﬂﬁfﬁ;ﬁﬁﬁt&%bf:oEmﬁ&ffﬁ‘c«lz. BAROEMATRIZ. AFHSVIE



Ti’ﬁlﬂlﬁd’:&lfﬂﬂd\ﬂiﬂ)%m ’\=E7'DI:/3541U'\7|~7U JHDJ:?»/J( %?ﬁtﬂ? BTl im; ﬁ7}b7
SV TPLITELTaTJYCHOBRIESUVMBa SO oMM ASIE-, BEERII g/kg/dayT
Ho1=. P (Kanai et al., 1992)

CeEMZEBITHHR
=HA
ZMXEL

F0ith
6AD B (26-465%) IZT1 R R—)IL (D30, 40, 503 L) 60 g&ﬁ@ﬁu*&ffbrw?ﬁwﬁ%gamog

(0.46 g/kg) TdH 1=, V (Ueki., 1992)

DRADBEABADBHESLUVIADEE)IZTYRY—ILOD30, 405 LU50 g BEEOREL-, F
FOEEZEEIL30 g(047 g/kg) T&H>T=. P (Takahashi, 1992a)

5 AR Bt (45-58%% . 54-65 k) IZ12B D EH ., TYRYF—ILDO0.3 g/keZ il 5 LT-. 11BRI%. R
RIZ2BRIOBREER. REOITVRYM—LERELE, TYRYP—)LIE, BT La—ZABEUAU R
ICHEBELEEE5A o1, Y(Noda et al., 1994)

SANDEBRBLZ(24-3) I—BOBED®K. TYRVM LD g/keFHEIREL-, IAOBHESLUS
ADKHIZTYR) b— )L EBRE. BBERDS 2AOZHICTHN. TOMOARIZEDESR,. FHhES
SUBBA#LNT=, MBI NIA—REBLUVSVR)BEIZEEIZLE Mo, " (Bornet et al,, 1996a)

B1R2ADBEBXZ(20-468) ICTYARYF—IL D045 L U0.8 g/kgF BRI ELT=, xma&'f)b:—x. AR
YORE. REESLUCBEICREE I --. ERERT. ROERIHMEMNEEIZE ERAER
THEIMBEAA S b h iz, NAGDRBHMIZIZRE LA A>T, V (Bornet et al,, 1996b)

SADAVAY IR ERFRBECEIYERS219BNTUR Y b—ILD0.4E LT0.8 g/kgﬁﬁl@f‘m&
EL1=, B REIEASAIEMST=, V (Ishikawa et al., 1996)

TADBEIZTYRY =L D25, 505K UT5 g%, 12ADKEIZ25, 37.55 & 10625 g&1FE (L2 AN

RTTRANALONDIETHREL, THITOWTEEEES U THEER(EDS0) 2R, BEER L
B 7T0.66 g/kg/day, Z 1% T0.80 g/kg/day, 'Fﬁld)EDsoli%‘li‘CI 1 g/kg/day, ZHT1.6 g/kg/dayTdH o
1=o ¥ (Oku & Okazaki, 1996a, b) :

8A0)ﬁ$%1¢(27—59§'€¥ﬁl45& 56—61kg'C:F-1$]63 kg)bxwzxwﬁﬁﬁmmb;m% W& 54

ke) l~1)E'JX'J k=020 g% 1H2[E (40 g/day) . SAREE LT, FHIEH SOOIz, P (Takahashi ,
1992a

6ADEERM(30-53 ., FHEE kg) ICTYRYP—LEESTLI—E—1B Y -Y5EEIBMEHKIESL
= BTYRY—ILEIL68 ¢ T, FHIEImAIL0.91 g/kg/day'cﬁotoﬁﬁfﬁb;zﬂﬁkﬁlﬁlﬁl L[ AF ey
L EBOERLADNLEMN DT, V(Hamada , 1996)

8ADEREE B (30-538 . THEKETO k) IZTURYP—LAESCHR1 B S1-YsEE3AMERBEL
fzo BT RYF—ILRIZ60 g T, FHEMBI130.86 e/ke/day TH o1 EEES LUHERBMIE LT
<. Eﬂ@ﬁﬁ%ﬁ%hfiﬁ\ofzo Y(Masuyama , 1996) ’

12ADREBMY (22-465% . 65-98 kg) TR r—JL D1 g/kg/dayESEFﬂE'—iLto BEoERTHSHh
Bhot=. V (Tetzloff et al., 1996)

SAD B (FHEEG5.6:%) B LUBAD KM (EIYEESO. 4&)«r/xU/amﬁﬁ#mﬁ%ﬁl‘quu

F—IL D20 g/dayZ 14 AR E LTz, P T LO—RXE LU BRE~ODRBIEHShEh o1, n
(Miyashita et al., 1993; Ishikawa et al., 1996)
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