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OECDIC & 5 BEFLEM B OR M SRICH LI BHAEMRELO—BELT, 5y b %
F\WT1, 4-butanediol (BD) DRIEHRGHEM - HEREFUHAGEHBREITOV. AMLEHOHE
HEBYICRIETERL S CICENE - REFBHICOVTRIT L,

8 :[B#i D Sprague-Dawley R T v bic, RELAT. RECHE B L VBBV T
MR - ME IR ZE U TH 6 AR, BD @ 200, 400 L1800 mg/kg RREOKRE L,
Fo BB L UF ERCHT2RBERE L CTRERDEREB
1 —feEH

WIENOHEBRYERSHICEWTH, BER—BHICERIREL. 5BICKELT
ZOEEEREMLz, 200 ng/kg HEBICEWTRESMEATIE L7, 400 ng/ke 25
Bl TRESFHOTESLAONIA, & LTHEEBHIH I N, 800 ng/kg 58
HVWTREERECRIEMbA oA, b EBERICIIEEL TV,

RE 3400 35 L0800 mg/kg HEBICH VL THREMMICZOMMA SIS N, Z2D%OD
BEMBICELEA SN - et OB EENBOENABRK T THRIEL, %
el L TREEBE bRID L T,

EBYOMKRFENREICE VTR, @MSFEREMIRD SN - 7o, MikAELF
WREICEVWT, BETEFHANORERLTHY ., HRYHERS LOBRRBEERINS
A, MBEOHIHNICERTBOINEE I NI

HNIRWFEHFFTR S L TRBETREZRASNEN -7y 400 mg/kg DL EOBREE
HOBEROREBEMEBENEERICL D, BITLROUF AKBI SRS L CHIEE S B IR
LB iz,

2. HEFE - RAEBH

EROEEBLVCEFERIZOVTIREERA SN o705 800 ng/kg HEFITEL
TBETRD > hAFBRKERDIS S,

I EoBIEERICESE, P BYICHT 2RARBELERI, COoHRICBVWTEREL
B/DED200 mg/kg LUFTHD., RDOBIERFTERM -T2, FKESHEI3200 ng/kg.
ERICHT 2RAESEHEI3400 ng/kg TH 2 ¥ L7,
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OECDIC & 3 M EEMH O T2 ARICEL 2 BERRERAFEO-RELT, Ty b%
AT 4-butanediol (BD) ORIEHRGHYN « LHEHRESUHEGERZTV. REEMOUH
HEYICRITTER L S NCENE « REBHICOVTRF LD TZOREREZHRET 5,



RERME B L UH ]

A EERYE
1, 4-Butanediol (BD) (CASES ; 110-63-4, uy F&ES ;

PREE ; 98.0% (wth) DIE) 3. BETREN, BEEEROREHEET MK
AT&H % (Appendix 28) » CHEREK LT HID. RAEGFAK CHEEEKRRE
i BUEES  DHOOL) WHEBAR LI, FRARLABE5HIE. ZRTEHREL. #
SR THURICER L., RUBEPOHRYER. ZRESETTOLLLSEHMEETH
» (Appendix 29) | /. FHLAREGRICIFAERDB) NHBHENDOBETESE
INTWi (Appendix 30) o

B. fEHEM®G L URE R

1. EHEY)

BAEF»— VA Y- REHHBRAE L ¥ —4£ED Sprague-Dawley RS » k
(Crj:CD, SPF) % T EEEHCHEA L. BHLEREAFRATH 1BEMEAT L. —RIREBCEE
BEDSNITVEIYERBRICHEM L/ (Appendix 31) o B TEOBHYOKEEFHMAIL.
I 205, 5~231.2 g, K 280.3~309.5 gTH - o

2. HEHE

B3, EE24+ 1°C. HXBESS+ 5 %, BRKERK15E, /R, RIAL1260/ (Fal T
R~ TH) ICHAB LAEEZET. €BRy — 2 (22X2TX19em) (SEBICNE L THE
L. EREER (CA-1. BARZ L7 #HASH) B LUK EBHICERS E70, EiRISHLL
®id. HES—VORICAT vV ABIRREBE, K#ELTARYF v T RUA bTL—
7+ BEF v — VR« UN—ASH) ZHEMHRE L

C. B4 ks L ORI

S E bREOE (&5 1H) ORSINCHIE LIEEICESWT, KERIELEE
AMHERIC L OBST U, I BHRIBILAEA L. JhoMEsYIci3, ikl 7%
AW, BREBES B L UOEESNES LT L, £, BEHSNEBESICT 5HWN
T, BESHBICBEORN 54 — N8BT, JThICHEES B L OEESNESZLAL



foo EENRICBL TRMEEEINBITHE M- T,

D. ®R5&, BREMHBLOREHE

1. B5RBO®
BAMEARD2EHNT 135 LoMES v hic, BD ©1000, 800, 600 mg/kgZ 1:ER.
MEIRORE L, 1E&EH%., HI03EE L 7EL D, 600 ng/kg U EOREERHIIBY
T\ EBHHROETHBD SN, ThFEBEEKIGRECER LD 1 REBQRICIE
RIRIEE IS - 7c, BEE CORMRBSRBICHALTEL LY., BITEETIETELL
B 3600 mg/kg H5-B T3 3 K. 800 mg/kg 5B TId 4 B5R. 1000 mg/kg 5 EF
TRHADS 6BMITH >z T I, 1000 mg/kg HEHTREE LI, H2RIcBVWTHE
BB BN XNz, 800 mg/kg B L1000 mg/kg BEBHTIH I NITMA T, MR
DBEDON. TOHEEEG. Theh, H20L, 1L XTI, #E1ILTH -7, 1000
ng/kg DRERIF. MERSROERDI S BAWELERET 5LELO0. ZOROIKRE
ZHUE LT, MERSEH, BRENL 7, BROHER. BIRREmOIME DKM (# 5 UL,
2 PL) BLOREEDOAIRHM (4 5 VT, #f 3 PL) »BLEI iz, 600 mg/kg U LDES
BTEEINIERNEE TH -7 &6, IS 1 HSROHEEYEL DS 2 #ZEMN
L. TH 512400 L0200 mg/kg RREBRICHBRET A EE LT

£5 4 B CRMRERE LRI L), TORERBRINAERICH > T,
%5 5 BO®RS%NI03 LD, 600 ng/kg U EOBRESHCRIEBHOTIENBEINI LD
D, COEROBREOETEIUCEHE I - T,

THHEOBRERTERIC, I XTOHMLEBRELH L., BHEDRRBROHER, BE
2RI 5HRBRERINEDI -1,

CDOFHABRICH O T BEHZRIT 0 - 72 800 mg/kg BGH TIIAEEDHEMESL
PRI INTWE T EWfERDbNI B,

ULDOmRICESE, ARBRICHBIT 2EAR%800 ng/kg & L. DTFHRAARL00 ng/ke.
BERE%200 mg/kg LB & &L,

2. B5HEL LUREHA
BEHER, BRE5EBH L b5nl/kg &L, HBHEOS v Mt BD Oik& LTH
WIRAERRKEBD BEHEE—EHTERE L



REMEIE. o UTRRERTI4A M, KRE4EMS L OKEARKR TR I4E/™D
2B R, T, HICH L TRREF4BERE. REHBT (RERLET. REU4BRD
155 NSRRI TR 28 L THRKOMWE 3 AL ciks L, %513EH 1AL
v PHBEZRVTHBEORSE L, BHORERIFRHFIIT -1 SBYOREHE
3y R OTICREBRUBMOMICO>WTIE L BORIEFEEZEIC, o, RERILEZOMH
KOWTRER 0 HOGKELXREICEH L,

B. BiZHE

L HEY

a. —HREE
HABRPMTEEBHE L. LECL U TEERHEESHERL

b. FRIRE

TR OMEIREH 4 BRE%IC. 800 35 KL 0M1000 ng/kg BEHOLKOEYICHIR
TRDLNAMROHNEE I NI D, CTOBRICEVTH. T — LA ARKRELABREK
(RNVTART A4 v IR/ 7V =F v 7200, <4 VAZH) ZHVWCRFOMEFZIZDOWT
WRBILELI, HABE. 51, 8. BLUISHE L, RV AKRHBEDOR%E
SRHIHEH S TREICHW ., BRIVRELBEICE. BEOHIBE T 5/ HRRZHDIE
L7

c. FRHEER

FERAEH LR U BICBREZSTORAMEREZAEL. MEHHORMERRZEEL 1o
REMEFOREEBERIAELSh oo REBRILEICOVWTE, &k 0-7. T-14,
14-208 B L UAHR LIETIR. WE 0-4HORBHHBEZAEL 72,

d &=

BEHHMGE 1 | (6 85 10 8. 150 22, 29 36, 42H. M : &5 1. 8, 15, 22 (22
HiRESoDs) B) BLIURHBICAE L, /. RELHZ VTR, Eik0.
T, 14, 20HOHKE, XS5HBELIHTE, SBER0BLV048 BEOBLL4L4H) O
FEZRMEL .



e. KB

#5580 A oRE 28R, B—R5EHOMESYE 1 X1 TREX /. REOD
BRI, 59, BRNOERBIUBEFORFOFECHRNS I LITLDITL, RENH#E
ShticonTid, ZOHAEIROBE L TRET A& E LI, HEMSOEEL TEFNICEH
Bl

REBRBLOFROBRE LD . FEEHICBIT 3. REX [ KEBYEHFEHMED
x 1001 . ZiR [ GHESMH/ REFHE) X 100] . BEMREE, SRERBHET
D H#B L SO RIFEFEIRERD .

f. 4%

BREH L OREBRUIMOLTEEAR RS Ei, SRR EBERTELEBWICOVTE,
REOFELLG L. ARV EEBETZ LA LBYIC>VTH, SBEROBMIEN 54
mEEFOFE M L. ERIIcE&L 7.

SEOHERG, FHI 9 B~1ICTV, 2BATET LTWA I ENEETE @KoV
TR, ToBRZ4%EE (FE0H) & U TERERE (BR0B~2BHEOBEE) ZiHEL.
BEREHOVEHERPMS LHESR [ (ERHEME HREH X 100] 2R/,

g. WEWIOIMEER. MRE(FHE L VREBEENRE

(L MkFEIRE

REBSHOER (H5438E%H) N2 hLES — VBT THEBRABIRE O, 1
BEH & L TEDTAZAVWTRIML . UTOEBIC>WT, BEHLAAERICLOREL

RH R E
FRImER# (RBC) EREIE
H k% (WBC) ERUEIE
MmeaRE (Hb) W LR
N2 7Yy ME #13 (RBCXMCV 0. 001)
SFFRIMKRER (MCV) BRI

FigsRMkmeRE MCH) #t®E (Hbx1000/RBC)
T RMkmERBE MCHC  HE (HbXx 100/Ht)



HH e

i/ BSURLE
Bk 538 HE (BRMEHREA, Wright-Giemsa Rf)

(2) MEE(LFHRE
MAFRRED /- HOREMICT XL & FLBEERIICA/NY) Y EROTRIM L, Mm% 58
LTROEBIZSWT, C#MLAHEERCLOBRE L

RH R E B
REORE EoLy &
TNT I VEBE BCG#&
BalvzFo—-VEE COD-DAOSH
T RUBRE 7NV aFF—+ G6PDHEL
REEREE (BUN) L7 —+ G£.DH&E
JUTF= BE Jaffe ¥%
TNAYT+RT 75 —EEH® RZ=torz=)b) JBREEE
GO TEH SSCC&
GP TEH® SSCC#
BEYILEVBE e sleya)Fqy b § Y —-X
AN LBE OCPCH®
F MUY LBE A% v EwE
BV LBE 1 A VERBE
HRRE 4 A VBB
ms) RE Y IFUBRERE
7 —GTPiEH 7= YW -3-hidy-4- M7 FEEE
A/GH AHE

(3) fiw. BEERD LCHERBEFNRE
MEEN S & Mg ECERREDO /2 DDORIMIZS FHE VT, BeN by —ib



BRI T I B - RS # TRl L 720 TR FPiG. Bk MO0, F5 5 ORELEkE
it L. TOEREME L, 3/, HEHLORE LEER SN OBE S & Ol
DL TR BIE . BB 5 CNCAT B — 5 — IRIE10%6 LT ) ic, B & ORER LK
B77 VRICEEL, BHEBBIUOWEBICODVWTAT MY v« AT VREEARE
(e8I L ORI RE AT - 10 & bIc. BREBRBTELOBED 5N BRI DT,
ERERS L UEEA RV T bREESEIREL T - 7o

h. Y OIIR, FEEES LUREBHEBFENRE

3ot Lo HEBETE 4 Bic, RE UGB LIS - o EREIRSAES HIC, £h¥E
NAx 77— VEREET R - BFES &, HRLIc. HELABYONEL LOFE M
HLU. FECODVWTRERRBEERA 72, IRRIIEEEME T CHRIREEREZRZ /2R, 7

T UVRICEE L TRE L, ARESYMDOFEIT OV T, Salewski EV IC K D RIL A
AL PRICOVTRREEBFENREZT - 0o £/, 2TOBMIOVWTHE. Bigb
JUOMBOBERBZHE L. TNODOREBLOM. LR, M. 31%. Bt XTH/fN
— 5 —Ri310%FL<) VICEEL. €D bNBEBLIUCSHEBREHIIDVLWTIEAT b
Fo) e IV UREEREEN L CREBRBSIRE LT - . BB, B, liREbL
ORRICBI L CTid. BB ESHBHOFROBMICERNBY ON . ThHoDBEIC
BAL Tid\ 200 & TF400 mg/kg BEHOMEMIC >V T HHREMBENERET >,

2. ER

a. EROEE

WE O BICERK (EER+ECR) 2#HA. 2HRE [ ERE/BRER X 100] &
JUERELFER [ (EFEEREBAKRER X 100] 2Rk, £/, EROMFIEHRN
AREREOREEBRE L/, M3, BERBERERBTRLTEHR L, £, BHEO
HOEHER [ (AEERK/ERE) X 100] BLUWE4BOLERE [ (HE 4 BoALE
ERY /HEBOEFEERK x 100] 2Rl HERIHBKR L. WES L OERERD
BEEBRELLE, 25/ - LVBEELTREL.

b. FEAIE
WHE 0 B LU 4 HICRIEMBERIC S AEZREL ., ERFORELFTE L,



c. Hitg
WH4BICT—TLEROTRERIEHBR L, BlES X OBERADEEE. —HELT
L. SESIC10%FL<) VICEELTREL, BRI, SESICLY / —VicEE
LTHRELT,

R ghEtsn
RERBIUZRBIIOVWTIR Y BEEIT->7c0 TDOMDTRTDT—5 13, BEEIT
BoNiES3VEEMBOTHES L AL LT, %£¥. Bartlett HEick D EHO
ABOH— IOV TRE L. TORE. ARSH—TH 5 EUESNEBEITE,
—REBROAMSET, BEICHEEARD SRS Dunnett D $ 51
I Scheffe ¥ It & D HBHE SHRNERSHEOMTELEOEDRE L - .
AW — I  IBE R Kruskal allis DAY 270, BECHBRSR
HDONTBECHBRESHERYEREHELEIOEITDOWVWT Dunnett BdH 503
Scheffe EDREET 1o FEMMENRETRD, NEBS L CRRMERSHOTS
CHELTAHON, WRMERSHCHES L OBEASNL TLAFHRILS VTR
Wilcoxon ONERTRRSEMIC & 0 XHIRE & HBMER S BOE IV THBERELT - 12
BEKEZ, 5%BLVP1%ELK,
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A RE®RSHMH Fo BIER)
1. ECEY)
WM OB ESHOMHEYIC BT IIBD ONEH -7,

2. —fIRAE

a. fEIK (Tables 1, 2; Appendices 1-1~2-4)

200 mg/kg BESHOMEBYICH T, SEBARSGRLD . BHHOENEZRTEYNS
bNfze T LAEYOKIIHRS 1 BEF TREICHEML ., HESHYLZTLTNI0ELTIE
KD o, ZOREBRBICBD L. BH5BHUREAOSNEL BT, TOERIIER
S®O2050ELVBED . TORNDETHA L. 400 ng/kg HEBICHV TR, £7T
DEYNZH VT, FIEHRSR KL OESHHOE(IEHEI N, REEBDEME KITERDOHR
ODNFIEADNRD Shice TRHOLREMBICE. 5205 B I DEBHORDIRD
N, FW30ARICBEEL A, B#5 3 HEL D ETESHREOHEMPRER L. TORICKEDT
SEMLBEINDS LD ICE - Fh, BEHHEOHEMS 5V IBDOR. BEIEZZT 5
B HDOBA NI, HEPICEVL TR, COERBBREHMEAEERL TREINLL, S
PICEH VT, RIS 3R & 10 B ONERY D, 800 mg/kg BEBITHBLTH.
B0 REX D 2TOHYCERERNTD S BRI SICEER T, EHHEOR
OOhOEMIZE Ui, /. BEVIIICRERICR2E8Y blIczhehBILED SN
oo LALL 2O LEROBRE SHHMEICIEHERL TO I, JoBRSHIEVWTH, #5
PG 1 BB EZERT 5 LRERBOEME LI, FICHEBYIC BV TRERER P ORER
DREEDL LURBABYEEHED Lo L L. CORSHICEVL TR, B5HHOZERIC.
HBYNC B0 TIIERRFIIC, BEORREHLERTHYNHEICZATN TH X6 T
B o, WEHEPIR. EREBPICHEL T, BHHOBLELIUCERRELZET S
BBEEML. €225 LAERETIRESERT 2EMEICH - 1.

b. FR#&# (Tables 3,4; Appendices 3-1~4-4)

WTFhoOB) B#E5EHBLTVTHORBERICEBWVWT L, RbicmEaZENnBDH o8
MOHEICHEREZRAONEh ot LA L, 800 mg/kg H5HOBESHHDOREIZB VT,



FLVWEOMBR M L B ltiffic zhZh 3 BRU 2 ILEBH S,

3. FRHEE

a. IEENY) (Table 5; Fig. 1; Appendices 5-1~5-4)

200 mg/kg BESHOBREERICOVTR., MRFICHE L THREENAONLE N> T,
400 mg/kg BEHICEVL TR, B5HKBE 2EAMOHEERIRE (7. 6%5~9.8%) TlddH-1
WNERE (p<0.05 F72i3p<0.01) KRD LTV, 800 mg/kgtkS5@MicBVWTR. HE
L2 TofMichiz>THE (p<0.05 £71dp<0.01) WHDLTHY., BLOEE
B3R N520% Th o7z, |

b.

(1) #2#dHj (Table 6; Fig. 2; Appendices 6-1~6-4)

200 mg/kg BEHOBBRIIABHLEFTH -7, 400 ng/kg HEFHOHERIIVTH
DOBITHBWTH, MBBEICLLE L THD (6.3%~7.5%) LTHb. &5MKBKRD 1 EMICE
WTIFZ DRDIBHEICEE (p<0.05) TH - 7o 800 mg/kg HEHICHVWT bHHHIIC
HE (p<0.01) SEDNED SN, MEEICHE L RO ORERERFH0% 25158 Th -1,

(2) IEURIRT (Table 7; Fig. 2; Appendices T-1~T7-4)

200 mg/kg HEFHOHEBRIZ. WTHOHERICBVTOXBHEIOBD (2. 3%~4.7H
LTWiedd, HEICHERIL D TREH > 7. 400 mg/kg HBEFHICHVTHHEARIEI T
TORIERICED (5. 6%~10.2%) LTHH ., EIRETEHOBADBHMINICER (p<0.05 &
A\ Ep<0,01) TH -7, 800 mg/kg EHOEEERI. WTHORERIZEVTHEH
B (p<0.05 5 idp0.01) IKHALTED., £ORDIIBEICHEL THY
511% TH -7

(3) "HEHIRT (Table 8; Fig. 2; Appendices 8-1~8-4)

BD 5 HOBERIVTNOBRSEBHICBV TOMBIICHEL THD (8. 8%~15. 0%
LTHh, BOOERERBERIEKEL TV, LAL, HEROEFZENHERIKREZ M-
feted, MEAMBEZRA SN M- T,



4. HE

a. HEENY) (Tables 9, 10; Fig. 3; Appendices 9-1~10-4)

200 mg/kg FEHICH VT, MHEHLLEK L THEREZERA ONEh -7 400 BLY
800 mg/kg HEBICH VLTI, R5HE 1 BEROKEEMESEE (0. 0D THd (£
nZh32.0%5 BXUT8.6%) LTWio CHOoMBRYERSHOZOROEEEMEICH
LT3 MBRELOMIIERZRIA ONEh > 1cd, BENPOEEEMMFIC L SRER
DER. RBE TR TRREFNICHR L TR 5N/,

b. HEY)

(1) 2ECAT (Tables 11,12; Fig. 4; Appendices 11-1~12-4)

200 mg/kg HEHOVHEET. BB LIEEHETH -7, 400 ng/kg REBHICHBIT S
H55E 1 BMEBOAREEME . SR HE L TH30% BD L Twich, MENEER
ZIIBEDOSNE -, RSB 2EMBICEOTH, MREEHRLAEEROEIME
LTRD SN, 800 mg/kg BEFHICHBWVWTH, #5MK L AMROKEEMENERE
(p<0. 0D > (80.1%) LTWwiz, 1ARM#KLD 2 BMKRICE T BEMERICIE, MEEIC
HBLTREERASNEN ot EERBDERME L TERD SN,

(2) WEYRIAR (Tables 13, 14; Fig. 4; Appendices 13-1~14-4)

HBRYBRSBHOEIRMBEbOAEENEICEL TH, NEHICHKR L THRITWICER
(p<0. 05 F7cidp<0. 01) BRVDA BRI NN, #EEE OBEIIEETII /A>T, HIR
HWEZE LT, ER0 HOREENMERAPE TEOX ML T

(8) "HEHAR (Tables 15,16; Fig. 4; Appendices 15-1~16-4)
AHEOWERETOKRERMEICEL T, SRBICHERL TERLBE/LIZVWThoRS
RICBVLTHRDoNED -7z, - T HIREAFOEERBOENMEINICRIN TV,

5. MRBIRFIRER

a. HEEY)

(1) MmE¥wE (Table 17; Appendices 17-1~17-4)

ARMIRFDZEA{LE L T400 mg/kg HE5HOANEZ o V8 (15.0 g/dl) 3 X05800 mg/kg



BREBRONEZOEVE (14.9 g/dD) Bo5TIEAT M7 Uy ME (42.7%) DHHBICEE
(p<0.05 &2 W1 i3p<0.01) WD LTVHD, ZORERBO TRED LD TH - 1,
LRFAFTOUBRKES v MBI 3BESHBONES DL VBBLUANT M7 v MEI.
TNETN1L5~15.6 g/dl BLT0.1~44.3% THYD . LEREMITNTINSOHEAMIC
BENBEI LS. FUEFNICEERRL LOLEION S,

(2) MmEEILFEKIBE (Table 18; Appendices 18-1~18-4)

TRTOBD BEHICHVWT, MEHEOCOBRETIIHENEFE (p<0.01) TEDHNED S
N, MEHFHICHT2MBEBEOEHIREIZ. 129~150 mg/dl TH - 7<hi, 200, 400 &
U'800 mg/kg 5B TRZN T N105~138, 115~141 5 X 1f98~131 mg/dl THY.
REREENICELLTOS I L OB EARSOLELEL oMb, £/, 200 BLY
800 mg/kg BEBICEVWTAHY T LOBE TR H30HAMNICEE (0<0.01) BED, B&
Oy ChoBERICBT2Y VOBRETEIVHIANICER (p<0.05 550
p<0. 01) EMAED SNlce ThOHAY TLBELD) YOELRBVWTNLIERHARNDE
tTchb. ERENTIETIKRLTODLEELI SN,

(3) ## (Table 19; Appendices 19-1~19-4)
HERMERESICGER L. EZEL SN EERRIEED ONIEI - T,

(4) 23EEE (Table 20; Appendices 20-1~20-4)

400 B X800 mg/kg BEHOHBMEERNEE (p<0.05 & 5 iFp<0. 01) EHD
LT, RELERICBERZEIRD oNEh st COEMBKFERDERBRLIZD
DEEZOND, i, 800 mg/kg BEFHICHV TR, BREEEOFE (p0.05) LED
BLURBEOHLERDEE (p<0.05) BHMAMRD oM, WTFhbEERDICBEEL T
HUEALTHD, EHFNICEROD 3ELTREMh -7

(5) RIEEREFHE (Table 21; Appendices 21-1~21-4)
BREBEICBI 2BERROBMELXLITICRT,

A
400 mg/kg BGHD 5L L0800 ng/kg HEHD TILITHIE LR O U & A MBI A



51, 400 mg/kg HEHD 4UH X U800 mg/kg BGHED 120T DKL RE A B ICHRMEAL
(Photo 1, 2) B W HNT, TDM. XTREFD 3L, 400 mg/kg BEHD 2B LT
800 mg/kg RGO | LOMEEFRBICY / BROBRENED 5N
H i

BEERREIRD SN 1,
AT B8

XTREE S £ 0800 mg/kg BERI/NERDMORFHEIEDIEL. INAFE, BEsEmD. &
R L L VHEFEREANDIFPROREHA SN TN, BEHEICEESLUCBEDEZR M-
72
B i

BB L U800 mg/kg BE5HIC. EMDSLVIIBEBAERMEE. eosinophilic body.
REE ORBHEILR. BROIGENA SN, MHEICEES XUBEDOERA ONE)
o120 TDM, FMIBED 1LY VA BROBRENRD SN,
B

EERRRERD oM -7,
B4

HERYEER SRR LB ONAREFRREIBD SNEh - T,
I

XTRREED 1 PLiT Ol DARHELA A S, XIRB B K U800 mg/kg BEFHDE 1 ILICBIREE
TEMED NI,
Rk

SRR S L U800 mg/kg HBEHIC. BEAEMED LUBERENS SN0, MBI
BEBHLUOBEDQOZERA NI 7o TOM. XREED 1 iH X800 mg/kg HEED 3T
IS BOTREORBMMNEBD Sl
EH

800 mg/kg #SED | ROFMENIC, SHEMBENIRBY Shtc,
R Lk

XS L 0800 mg/kg #BESHIC. VU U/ IROBR B, BFAFEENS SN, mEEic
HEBIUBEDOEZIRD SN - 1,



=g~
SHIBBEOD 4 P55 & 0800 me/kg HSEIO 1 UL ) o/ RO BN B b NI LIS EALIEER
B SN T2

b, HEENH
(1) #I# (Tables 22-1~22-3; Appendices 22-1~22-4)
WERMERSICERYT 2 EBbN3REFRRIBEI - 12,

(2) Z3EEZR (Table 23; Appendices 23-1~23-4)

400 mg/kg BEFHICHV TR, HEOEEENEFE (p<0.05) KD L. BROLEEN
AR (p<0.05) ML TWie, 800 mg/kg HEHICE VTR, FROXEREL LULER
WEE (p0.0D) WKEDL., £/, BROEEBLER (p<0.05) KELLTOI, Ihb
DEALRVWITNSERERDICHE > THEUENTHY . BHFICEROH SELTIRED

2 f:o

(3) JRIBAAKRFHIRRE (Tables 24-1~24-3; Appendices 24-1~24-4)
BRBIEBITIHEMAROBEILITOBED Th 5,
15 bt
400 mg/kg BSBED 1 Vi L0800 me/ke 5D 3 ILic LR OUE AMBHERAL A SN,
400 mg/kg TS5 ED 2 LH L1800 ng/kg HE5EH D12 ILOKEEFRB ICHEHILIRD S
Nz (Photo 3, 4) o Z D, 200 mg/ke REED 1 EOREEGREIC ) o FROBHHR
ol
Fia R |
WEBLASURBRESHICEEINS SN, 400 ng/kg B L800 mg/kg HEHTII. £
DHEEIMBELD bEh 70 £OM. 400 HLU800 ng/ke BEROE 1MLz, HIIH
ot
R
MHBRLZSOKBICHAEMENA SN, 800 ng/kg HEHTIHEMMARDR/DHER
BOoNBENREN T, ZOM, HRBHE2ECEHICBRULENS O, SFREICHE
BLUORREDERIE M-, DM, 400 mg/kg BE5#HD 2 Pl L 800 mg/kg 5D 3



icBMAR S, WRED 1 ILICREIENED o,
Ak

SEEED & 0800 mg/ke BEEHC. NERDHEDOISIE. NAEEDS & CBIA SIS S
Nrchy, MEMICHEESLUBEDOER A>T,

B i

RS L U800 mg/kg B SEIC, EDH 2 VIIEARBENS SN, MEMICHE
BLUBEOER LM >7o ZDM, 800 ng/kg BREED 1 iz, REERBOAIKLEN
BoHonhi,

i

ACEEFRRIBODONLE - 7,
B

il S BERREBD SNEh -7,
WY

XHRBRED 1 ILIC BIRBIEN A ST,

N—F IR

XTRREF I & 1F800 mg/kg BEHOR 1 RICBRLBDOITENA SN,
Jp&

RETDH - 1o e DICHHBENBRE =TS - LB EEFRREIRBD S8 - 7,

B. HmREAHZME

L AEFEFRRERR

a. ZXBECAAE (Table 25; Appendices 25-1~25-4)

RERRZVTFIOBREHITEVTHI00% TH-7co REEWN. MHEE. 200 B&
U800 mg/kg BEBITZNETN 1., 1 BLU2ERD oMM, HBRYERE LEETIH
BREATRE P> 7o TOMERERICHELBEFEHICEOTH, HRYHERS LOK
EERTELRBDONLE N ST,

b. HERE L IFIRAARK (Table 26; Appendices 26-1~26-4)

MBHESUVWTNORERICBVWTH, 2TOREREMI S L. EREMICELTH
HERHoNEh T,



c. EBXOEEIREE
SEB L OCHEEREICBEL TOLREERRIIZE,h - 1,

d. BEEH. BEREB I OFKRE (Table 26; Appendices 26-1~26-4)
CNOoBERERBICELTHLEERRR I -1,

2. ERBERA (Tables 27, 28; Appendices 27-1~27-4)

EROEERES JVCEFRICHL TR, HBRBZECVTNORERITBVTHRER
R o foo STBBICIE L oM R DA% 4 HOFED. 800 ng/kg BEHITHWT
& (10.2F BLUB.8%) TRHEBNFFE (p<0.05) XD LT, JOBDIEEHY
DOWHE 4 HEOKEHMELEETIE - 7oA, MBEICHEL TRD L ThicZ &ici
AL T30 LEVA, BHFNERIAHTS 5,



€7 %]

oy Mo LT, REBE=SUQEE. #5 v MU T, ZBCRT. RECHIRK
IR L OHEY 3 A2 ST FE428 . BD D200, 400 % X TF800 mg/kg %
BEO®/’SL.F BB LUF, ERICHTZHEBEERL 1,

ZOR, FEREELT. T8 2V —REBICT 228, EECBREDET
BEOBERIC B 5 HBREBEZNELIBD 5N,

BD #5 itk ABHHERIIV S0 HEIhTEDY VY ZOPTHEL THES
TV —RREOELE LTE. ZRELOZEREZH 310D, EHRORBDBELVRIET
Hotze KRABRICEOTH, 29 L7-EMLIZ400 ng/kg Ll EOBRERBICEVWTEHEI N
foo 200 mg/kg BMEBICHBVWTREHHE IO LARLEL LA, THIiIBD OEHFEN
EHY O CRAT AEEEL, FHEEIREI WM -7, 400 mg/ke HERHICHW
Tl BREOETICH > TEEHEORDONFIIPPEL. AELTRIFMORFE L, £
o THOLEBREOHETICHESE/LIE. BD ORBFEEOEZRBLTVWEEEDN
%o IR ICEERO BB T 2EENA SN BB E L TR, JOMBPEYOEENE
BICHEM L ERARH £ TIoR505~60% ML T o L. BD OiRiAkboRE5 R
PR O HOFEICESOWTWZ ickbbDEBbh b,

HEMWOIMBELFEHREICEWT, BETIdD 50, HETMICHEREREDIEEINI.,
Jedrychowski 5" (3BD O&&500 ng/kg £ TOHGE%. Wistar 275 v biC28H
MREORE Uicd. MEEEICBIL T, SMEMICAEBRZREBD TRV Z DFEEERRS
BOEMELEDITCLALRL TV, Lcd > TARRABRTA S/ MBEEOBRE DRI
HBRYMBERSICL S bOorEN BRI S,

BROREEBFENERICEW T, BITLEOUE ABRERS L UHREREORE(L
2400 mg/kg L ELOBREEHICBVWTBEINLY., ThoOFRRIGBEOREICIIRY.
BIEN-7ce LALBD BEBHERLKEMEL /5T IEAMEINTHED 'Y, Rlflick 3
BREDTUENERYE S 2 VI ORBY OB ~OBITEREL. TOHERE QLY
BB ERM L BB ENTEL D,



€ o

ARBEAHETICBVT, Fo BIYMICHT 2 HABEERBIRG LIRLEBD200 ng/ke

PTFThy, RRESZEMEII200 ng/kg Thotco . F BERICHTARAESHE
13400 mg/kg TH 5 ¥ L 7o



1)

2)

3)

4)

5)

6)

7)

(X #ik]

Salewski, E. : Farbewmethode zum makroskopischen nachweis von
implantationsstellen am uterus der ratte. Naunyn-schmiedebergs

arch. Exp. Pathol. Pharmakol. 247 : 367 (1964)

Dunnett, C. W. : New tables for multiple comparisons with a

control. Biometrics 20 : 482-491 (1964)

Scheffe H. : A method for judging all contrasts in the analysis of
variance. Biometrika 40 : 87-104 (1953)

Kruskal, W. H. and Wallis, W. A. : Use of ranks in one-criterion

variance analysis. J. Amer. Statist. 47 : 583-621 (1952)

Taberner, P. V., Rick, J. T. and Kerkut, G. A. : Metabolic factors
involved in the interaction between pyrazole and butane-1, 4-diol

and 4-hydroxybuturic acid. Life Sciences 11 : 335-341 (1972)

Taberner, P. V. and Pearce M. J. : Hypothermic and toxic actions
of 2-butyne-1, 4-diol and other related diols in the rats. J. Pharm.

Pharmac. 26 : 597-604 (1974)
Jedrychowski, R, A., Gérny, R., Stetkiewicz, J. and Stetkiewicz, I.

. Subacute oral toxicity of 1,4-butanediol in rats. Polish J.

Occu. Med. 3 : 421-428 (1990)



8)

9)

10)

11)

National Toxicology Program : Developmental toxicity evaluation of

1, 4-butanediol (CAS no. 110-63-4) administerd by gavage to swiss

(CD-1) mice on gestational days 6 through 15. Final Study Report.

(1994)

Poidrugo, F. and Snead II, 0. C. : 1-4-Butanediol, 7 -hydroxy-
butyric acid and ethanol: relationships and interactions.

Neuropharmacol. 23 : 109-113 (1984)

Sprince, H., Josephs Jr., J. A and Wilpizeski, C. R. : Neuro-
pharmacological effects of 1, 4-buranediol and related congeners
compared with those of gamma-hydroxybutyrate and gamma-

butyrolactone. Life Sciences 5 : 2041-2052 (1966)

Knyshova, S. P. : Biological effect and hygienic significance of

1, 4-butynediol and 1, 4-butanediol. Hyg. Sanit. 33 : 41-46 (1968)



[TABLE & FIGURE INDEX]

1, 4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Tables (Appendices) Table title
1 (1-1 ~ 1-4) Summary of clinical signs of Fo males
2 {2-1 ~ 2-4) Summary of clinical signs of Fo females
3 { 3-1 ~ 3-4) Summary of urinary occult blood test in Fo males
4 { 4-1 ~ 4-4) Summary of urinary occult blood test in Fo females
5 { 5-1 ~ 5-4) Food consumption of Fo males during treatment period
] ( 6-1 ~ 6-4) Food consumption of Fo females during pre-mating period
7 ( 7-1 ~ 7-4) Food consumption of Fo females during pregnant period
8 ( 8-1 ~ 8-4) Food consumption of Fo females during lactation period
8 (9-1 ~ 9-4) Body weight of Fo males during treatment. period
10 (10-1 ~10-4) Body weight gain of Fo males during treatment period
11 (11-1 ~11-4) Body weight of Fo females during pre-mating period
12 (12-1 ~12-4) Body weight gain of Fo females during pre-mating period
13 (13-1 ~13-4) Body weight of Fo females during pregnant period
14 (14-1 ~14-4) Body weight gain of Fo females during pregnant period
15 (15-1 ~15-4) Body weight of Fo females during lactation period
16 (16-1 ~16-4) Body weight gain of Fo females during lactation period
17 (17-1 ~17-4) Summary of hematological findings in Fo males
18 {18-1 ~18-4) Summary of biochemical findings in Fo males
19 (19-1 ~19-4) Summary of macroscopic findings in Fo males
20 (20-1 ~20-4) Absolute and relative organ weight of Fo males
21 (21-1 ~21-4) Summary of histpathological findings in Fo males
22-1~22-3 (22-1 ~22-4) Summary of macroscopic findings in Fo females
23 (23-1 ~23-4) Absolute and relative organ weight of Fo females
24-1~24-3 (24-1 ~24-4) Summary of histpathological findings in Fo females
25 (25~1 ~25-4) Summary of reproductive performance
26 (26-1 ~26-4) Summary of development of Fi pups up to day 4 of lactation
27 (27-1 ~27-4) Body weight of Fi pups up to day 4 of lactation
28 Summary of morphological findings in pups
(28) - Physicochemical property
(29) Stability of the test article in the prepared sample
(30) Content of the test article in the prepared sample
(31) State of animal purchasing
Figures Figure title
{ Average food consumption of Fo males during treatment period
2 Average food consumption of Fo females during treatment period
3 Average body weight of Fo males during treatment period
4 Average body weight of PFo females during treatment period



Table 1

1, 4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of clinical signs of Fo males

Number of Number of animals with clinical signs
Clinical signs Dose groups treated Day of treatment

(mg/kg) animals 1- 8-14 15-21 22-28 28-35 36-43

Decreased activity Vehicle control 13 0 0 ] 0 ¢ 0
200 13 0 0 0 0 i 0

400 13 13 9 3 9 13 7

800 13 5 6 9 7 11 8

Decreased activity with Vehicle control 13 0 0 0 0 i 0
recumbency 200 13 0 0 0 0 0 0
400 13 0 0 0 0 0 0

800 13 13 7 8 3 2 3

Coma Vehicle contral 13 ] 0 0 0 ) 0
200 13 0 0 0 ] 0 0

400 13 0 0 0 0 0 0

800 13 5 2 1 1 1 1

Increased activity Vehicle control 13 0 0 0 0 0 0
' 200 13 7 11 6 0 0 0

400 13 4 12 13 11 11 13

800 13 1 5 5 6 4

Increased activity Vehicle control 13 0 0 0 0 0 0
followed by 200 13 0 0 0 0 0 0
decreased activity 400 13 9 11 9 7 9 10
800 13 2 11 14 11 10 11

Increased activity Vehicle control 13 0 0 0 0 0 0
followed by 200 13 0 0 0 0 0 0
decreased activity with 400 13 0 0 0 1 0 0
recumbency 800 13 3 11 10 1 2 10

Vehicle control: distilled water



Table 1| (continued)

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of clinical signs of Fo males

Number of Number of animals with clinical signs

Clinical signs Dose groups treated Day of treatment
(mg/kg) animals 1- 17 §-14 15-21 22-28 29-35 36-43
Increased activity Vehicle control 13 0 0 0 0 0 0
followed by coma 200 13 0 0 0 0 0 0
400 13 0 0 0 0 0 0
800 13 3 2 1 0 1 0
Ocular bulging Vehicle control 13 0 0 0 0 0 0
200 13 0 0 0 0 0 0
400 13 0 0 0 0 0 0
800 13 0 0 0 0 6 6
Salivation Vehicle control 13 0 0 0 0 0 0
200 13 0 0 0 0 0 0
400 13 0 0 0 0 0 0
800 13 0 0 0 0 1 1

Vehicle control: distilled water



Table 2

1, A-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of clinical signs of Fo females

Number of Number of animals with clinical signs
Clinical signs Dose groups treated Day of treatment
(mg/kg) animals 1- 8-14 15-21 22-28 29-35 36-Sacrifice

Decreased activity Vehicle control 13 0 0 0 0 0 0
200 13 0 0 0 0 0 0
400 13 13 12 10 i3 9 9
800 13 12 9 11 i1 12 11
Decreased activity with Vehicle control 13 0 0 0 0 0 0
recumbency 200 13 0 0 0 0 0 0
400 13 1 0 0 0 0 4
800 i3 12 2 4 0 1 5
Coma Vehicle control 13 0 0 0 0 0 0
200 13 0 0 0 0 0 0
400 13 0 0 0 0 0 0
800 13 7 0 0 0 1 7
Increased activity Vehicle control 13 0 0 0 0 0 0
200 13 9 10 8 1 0 0
400 13 5 13 8 3 0
800 13 2 8 7 7 0
Increased activity Vehicle control 13 0 0 0 0 0 0
followed by 200 13 0 0 0 1 0 0
decreased activity 400 13 8 10 9 12 4 0
800 13 4 8 10 11 6 1
Increased acivity Vehicle control 13 0 0 0 0 0 0
followed by 200 13 0 0 0 0 (1] 0
decreased activity with 400 13 0 0 { 0 0 0
recumbency 800 13 1 4 2 6 0 0

Vehicle control: distilled water



Table 2 (continued)

1, 4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of clinical signs of Fo females

Number of Number of animals with clinical signs
Clinical signs Dose groups treated Day of treatment
(mg/kg) animals 1- 1 8-14 15-21 22-28 29-35 36-Sacrifice
Increased activity Vehicle control 13 0 08 0 0 0 0
followed by coma 200 13 0 ] 0 0 0 0
400 13 0 0 0 0 0 0
800 13 0 1 0 0 0 0
Ocular bulging Vehicle control 13 0 0 0 0 0 0
200 13 0 0 0 0 0 0
400 13 0 0 0 0 0 0
800 13 0 ] 0 0 6 5
Salivation Vehicle control 13 0 6 0 0 0 0
200 13 0 0 0 0 0 0
400 13 0 0 0 0 0 0
800 13 0 0 0 1 0 0
Depilation Vehicle control 13 0 ] 0 0 0 0
200 13 0 0 0 0 0 0
400 13 0 0 0 0 1 1
800 13 0 ] 0 0 0 0

Vehicle control:

distilled water



Table 3

1, 4-Butanediol: combined repeat dose and reproductive/davelopmental toxicity screening test in rats

Summary of urinary occult blood test in Fo males

Compounds

Vehicle control

1, 4-Butanediol

1, 4-Butanediol

1, 4~Butanediol

Dose groups
{mg/kg)

200

400

800

1st day of treatment

No. of animals examined

No. of animals showed
negative
Grade

Trace

Slight

Moderate

Marked

11

12

(91.Ma

(8.3

i

12

(9.7

(8.3)

12

Lo T oo S o I Y

13

(82, 3)

(7.7

10

13

(76.9)
(7.7

(15.4)

8th day of treatment

No, of animals examined

No. of animals showed
negative
Grade

Trace

Slight

Moderate
Marked

7]

Ll - S AN )

12

(16.7)

(715.0)

I R

12

(75.0)

(25.0)

11

12

81.7

(8.3

15th day of treatment

No. of animals examined

No. of animals showed
negative
Grade

Trace

Slight

Moderate
Marked

1
b
§
0

(12.5)

(87.5)

10

Lo I S oo T s

i1

(80.9)

(9.1

{90, 0)

(10.0)

Vehicle control: distilled water

a: frequencies (%)



Table 4

1, 4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of urinary occult blood test in Fo females

Compounds Vehicle control 1, 4§-Butanediol 1, 4-Butanediol 1, 4-Butanedial

Dase groups
{mg/ke) 0 200 400 800

Ist day of treatment

No. of animals examined 12 12 13 13
No. of animals showed
negative 9 (75.0)a 9 (75.0) v - 13 (100.0) 7 (53.8)

Grade
Trace
Slight
Moderate
Marked

(23.1)

(25.0) (16.7)

O O O W
L=~ I B ]

(8.3) (23.1)

8th day of treatment

No. of animals examined 13 i3 12 13
No. of animals showed '
negative 9 (69.2) 10 (76.9) 8 (66.7) 10 (76.9)

Grade
Trace 4 (7.1 (25.0)
Slight 0
0
0

(30.8) (15.4)

Moderate

Marked (15.4) (8.3 (7.7

15th day of treatment

No. of animals examined 11 13 13 13
No. of animals showed
negative 8 (72.7) 9 (69.2) 8 (61.5) 11 (84.6)
Grade
Trace

3 (219 4 (30.8)
Slight 0

0

0

(15.4)
(7.7

2

I (n.n
2 (15.4)

0

Moderate
Marked

L= R Y )
[l =T — i -]

(7.7

Vehicle control: distilled water
a: frequencies (%)



Table 5

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Food consumption of F, males during treatment period (g}; averagezx S.D. (N)

Compounds Vehicle control 1,4-Butanediol » 1,4-Butanediol 1,4-Butanediol

Dose groups

{mg/kg) 0 200 400 800

Treatment

Weeks
1 198.2 * 13.9 ( 13) 199.1 + 13.8 ( 13) 183.1 = 9.8% ( 13) 159.5 * 15.1% ( 13)
2 197.6 * 12.0 ( 13) 192.8 * 14.1 ( 13) 178.3 + 12.2% ( 13) 162.7 * 15.0™ ( 13)
5 187.9 *+ 11.8 ( 13) 193.4 * 15.2 ( 13) 178.3 + 8.8 ( 13) 174.9 ¢ 11.2% ( 13)
6 161.5 + 9.8 ( 13) 164.4 *+ 11.8 ( 13) 154.0 ¢ 7.9 ( 13) 145.9 + 9.1% ( 13)

vehicle control : distilled water

* :Significant difference from control, p<0.05
**:S8ignificant difference from control, p<0.01



Table 6

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Food consumption of F. females during pre-mating periocd (g); averagex S.D. (N)

Compounds Vehicle control 1,4-Butanediol 1,4-Butanediol 1,4-Butanediol

Dose groups

{mg/kg) 0 200 400 800
Treatment
Weeks
1 140.4 + 13.1 ( 13) 139.9 + 8.7 ( 13) 129.9 + 9.0 ( 13) 118.7 * 8.9™ ( 13)
2 141.9 + 11.7 ( 13) 145.5 + 11.2 ( 13) 133.0 + 7.4 ( 13) 128.1 + 9,5 ( 13)
Vehicle control : distilled water

* :significant difference from control, p<0.05
**:s5ignificant difference from control, p<0.01



Table 7

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Food consumption of F, females during pregnant period (g); averagex S.D.

(N)

Compounds Vehicle rcontrol 1,4-Butanediol

1,4-Butanediol

1,4-Butanediol

Dose groups

(mg/kg) 0 200 400 800

Pregnant

Days
0~ 7 173.2 * 14.2 ( 12) 165.1 + 13.2 ( 12) 157.8 * 10.2* ( 13) 158.3 * 16.7% ( 11)
7~ 14 183.6 * 17.6 ( 12) 177.3 + 15.3  ( 12) 164.8 + 8.6™ ( 13) 167.6 + 13.2% ( 11)
14~ 20 154.1 ¢ 12.9 ( 12) 150.6 ¢ 14.3 ( 12) 145.5 + 9.4 ( 13) 137.7 + 10.5™ ( 11)

Vehicle control : distilled water
* :Significant difference from control, p<0.05
**:S8ignificant difference from control, p<0.01



Table 8

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Food consumption of F, females during lactation periocd (g); averageX S.D. (N)

Compounds Vehicle control 1,4-Butanediol 1,4-Butanediol 1,4-Butanediol

Dose groups
{mg/kg) 0 200 400 800

Postpartum
Days

0~ 4 121.9 + 12.5 ( 12) 111.2 + 24,7 ( 12) 108.6 + 21.6 ( 13) 103.6 = 22.0 «( 11)

Vehicle control : distilled water



Table 9

1,4-Butanediol:

combined repeat dose and reproductive/developmental toxicity screening test in rats

Body weight of F, males during treatment period (g); average® S.D. (N)

Compounds Vehicle control 1,4-Butanediol 1,4-Butanediol 1,4-Butanediol

Dose groups

(mg/kg) 0 200 400 800

Treatment

Weeks
1 (Init. wt.) 296.6 + 7.3 13) 296.7 + 8.2 13) 297.0 + 7.3 13) 296.6 + 8.2 13)
2 335.0 ¢+ 17.1 13) 335.3 * 16.3 13) 323.1 + 12.8 13) 304.8 ¢ 14.6™ 13)
3 371.5 *+ 20.6 13) 372.3 ¢ 23.0 13) 357.6 i 16.6 13) 335.0 + 15.5* 13)
4 395.9 + 23.8 13) 398.7 * 25.4 13) 381.4 *+ 19.1 13) 358.5 ¢ 18.7* ( 13)

5 424.3 + 27.7 13) 428.2 + 28.3 13) 405.2 * 21.1 13) 381.5 &£ 17.3% 13)

6 446.2 + 30.1 13) 454.1 * 31.7 13) 425.3 *+ 20.9 13) 402.7 ¢ 18.9% 13)
7 463.4 * 31.1 13) 470.0 t 32.7 13) 441.4 + 23.2 13) 416.4 ¢+ 18.9™ ( 13)
Vehicle control : distilled water

**:5ignificant difference from control, p<0.01



Table 10
1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Body weight gain of Fo males during treatment period (g); averagex S.D. (N)

Compounds Vehicle control 1,4-Butanediol 1,4—Butanediol 1,4-Butanediol

Dose groups

(mg/kg) 0 200 400 800

Treatment

Weeks
1~ 2 38.4 . 10.5 ( 13) 38.5 & 10.0 ( 13) 26.1 + 8.2% ( 13) 8.2 + 9.5% ( 13)
2~ 3 36.5 * 5.3 ( 13) 37.1 ¢+ 9.5 ( 13) 3.5 + 5.3 ( 13) 30.2 * 6.6 ( 13)
3~ 4 24.4 * '6.1 ( 13) 26.4 + 4.3 ( 13) 23.8 = 5.0 ( 13) 23.4 = 5.0 ( 13)
4~ 5 28.4 + 7.5 ( 13) 29.4 ¢+ 6.4 ( 13) 23.8 ¢+ 6.0 ( 13) 23.0 * 9.7 ( 13)
5~ 6 21.9 ¢+ 5.2 ( 13) 25.9 + 5.8 ( 13) 2003 & 4.1 ( 13) 21.3 * 5.5 ( 13)
6~ 7 17.2 ¢+ 5.0 ( 13) 15.9 + 3.7 ( 13) 16.0 + 4.0 ( 13) 13.7 + 2.8 ( 13)
1~ 3 74.9 + 14.3 ( 13) 75.6 + 17.6 ( 13) 60.6 *+ 12.5% ( 13) 38.4 * 11.8% ( 13)
1~ 4 99.3 * 17.5 ( 13) 102.0 ¢ 20.3 ( 13) 84.4 * 14.8 ( 13) 61.8 * 14.9™ ( 13)
1~ 5 127.7 + 21.1 ( 13) 131.5 ¢ 23.5 ( 13) 108.2 * 17.4% ( 13) 84.8 * 14.7% ( 13)
1~ 6 149.5 * 23.7 ( 13) 157.4 * 26.8 ( 13) 128.3 * 17.8%* ( 13) 106.1 * 16.5" ( 13)
1~ 7 166.8 + 24.9 ( 13) 173.3 + 27.8 ( 13) 144.4 + 19.6% ( 13) 119.7 * 16.4™ ( 13)
Vehicle control : distilled water

x

:Significant difference from control, p<0.05
**:Significant difference from coi1 o0l, p<0.01



Table 11

1,4-Butanediol:

combined repeat dose and reproductive/developmental toxicity screening test in rats

Body weight of F, females during pre-mating period (g); averageX S5.D. (N)

Compounds Vehicle control 1,4-Butanediol 1,4-Butanediol 1,4-Butanediol

Dose groups

{mg/kg) 0 200 400 800

Treatment

Weeks
1 (Init. wt.) 216.5 ¢t 6.5 ( 13) 216.6 + 7.4 13) 216.1 ¢ 6.3 ( 13) 216.0 ¢+ 6.3 ( 13)
2 235.1 ¢ 12.6 ( 13) 232.2 * 10.9 13) 229.2 + 7.3 ( 13) 219.7 + 8.8 ( 13)
3 251.8 *+ 15.4 ( 13) 251.8 * 16.2 13) 245.4 +* 7.4 ( 13) 237.9 + 11.2*% ( 13)
4 268.8 1) 280.4 « 1
Vehicle control : distilled water
* :Significant difference from control, p<0.05
**:Significant difference from control, p<0.01



Table 12

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Body weight gain of F» females during pre-mating period (g); average#® S.D. (N)

Compounds Vehicle control 1,4-Butanediol 1,4-Butanediol 1,4-Butanediol

Dose groups

(mg/kg) 0 ‘ 200 400 800

Treatment

Weeks
1~ 2 18.6 + 7.6 ( 13) 15.6 + 5.5 ( 13) 13.1 ¢+ 6.3 ( 13) 3.7 £ 6.9% ( 13)
2~ 3 16.7 ¢+ 4.9 ( 13) 19.7 ¢ 7.6 ( 13) 16.2 ¢+ 3.6 ( 13) 18.2 + 4.6 ( 13)
3~ 4 17.0 «( 1 32.9 « 1
1~ 3 35.3 + 10.4 ( 13) 35.2 ¢ 11.0 ( 13) 29.3 ¢+ 7.9 ( 13) 21.9 &+ 8.2% ( 13)
1~ 4 45.5 «( 61.2 ( 1

Vehicle control : distilled water
**:81gnificant difference from control, p<0.01



Table 13

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Body weight of F, females during pregnant period {g});

average®x S.D.

(N)

Compounds Vehicle control

1,4-Butanediol

1,4-Butanediol

1,4-Butanediol

Dose groups

{mg/kg) 0 200 400 800

Pregnant

Days
0 259.2 + 14.9 ( 12) 260.7 * 16.5 12) 252.5 + 7.8 13) 242.1 * 13.5% ( 11)
7 300.4 + 20.1 ( 12) 292.5 £ 19.3 12) 285.3 ¢+ 10.9 13) 279.4 + 18.0% ( 11)
14 339.0 * 22.6 ( 12) 329.4 *+ 22,2 12) 318.1 *+ 11.4% 13) 312.7 *+ 21.0*™ ( 11)
20 412.9 * 23.3 ( 12) 401.1 * 27.1 12) 391.0 * 18.5 13) 382.4 * 29.4% ( 11)

Vehicle control : distilled water

* :Significant difference from control, p<0.05
**:5ignificant difference from control, p<0.01



Table 14

1,4~-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Body weight gain of F, females during pregnant period (g); averagex S.D. (N)

Compounds Vehicle control 1,4~Butanediol 1,4-Butanediol 1,4-Butanediol

Dose groups

{mg/kg) (1] ‘200 400 800

Pregnant

Days
0~ 7 41.2 ¢+ 7.5 ( 12) 31.9 + 7.2% ( 12) 32.7 £ 5.5% ( 13) 37.3 + 6.7 ( 11)
7~ 14 38.7 ¢+ 3.5 ( 12) 36.8 + 6.1 ( 12) 32.9 + 4.4% ( 13) 33.3 + 4.3* ( 11)

14~ 20 73.8 ¢+ 4.6 ( 12) 71.8 + 6.5 ( 12) 72.9 £+ 9.4 ( 13) 69.7 *+ 12.2 ( 11)

0~ 14 79.8 + 9.9 ( 12) 68.7 *+ 11.5% ( 12) 65.6 + 6.8% ( 13) 70.6 + 8.4 ( 11)
0~ 20 _ 153.7 + 11.7 ( 12) 140.5 ¢+ 15.1 ( 12) 138.5 + 13.2% ( 13) 140.3 *+ 17.1 ( 11)

Vehicle control : distilled water
* :Significant difference from control, p<0.05
**:8ignificant difference from control, p<0.01



Table 15
1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Body weight of F. females during lactation period (g); averagex S.D. (N)

Compounds Vehicle control 1,4-Butanediol 1,4-Butanediol 1,4-Butanediol

Dose groups :
{mg/kg) 0 200 400 800

Postpartum

Days
0 308.2 + 32.1 « 12) 302.4 * 20.1 ( 12) 279.1 + 12.1*% ( 13) 276.8 + 21.7% ( 11)
4 335.1 + 23.4 ( 12) 321.1 ¢ 26.0 ( 12) 305.6 + 16.9* ( 13) 296.5 * 23.4™ ( 11)

Vehicle control : distilled water
* :Significant difference from control, p<0.05
**:Significant difference from control, p<0.01



Table 16

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Body weight gain of Fo« females during lactation period (g); averagez®x S.D. (N)

Compounds Vehicle control 1,4-Butanediol 1,4-Butanediol 1,4-Butanediol

Dose groups

{mg/kg) 0 200 400 800
Postpartum
Days

0~ 4 26.9 + 14.0 ( 12) 18.6 + 11.0 ( 12) 26.6 + 11.8 ( 13) 19.7 ¢+ 11.7 ( 11)

Vehicle control : distilled water



Table 17

1,4~-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of hematological findings in Fo males

RBC Hemoglobin Hematocrit MCV MCH MCHC Platelet
Group
(x10% /mm3) (g/dl) (%) (1an3}) (Pg) (%) (x104 /mm3)
(13) (13) (13) (13) {(13) (13) (13)
Vehicle control 821 15.6 44.4 54.1 15.0 35.1 102.9
24 +0.6 *1.5 +1.9 0.7 10.6 $12.3
(13) (13) (13) (13) . {(13) - (13) (13)
200 mg/ky 805 15.1 43.5 54.1 i8.8 34.8 100.1
+34 +0.4 $1.3 +2.0 0.7 0.3 +11.0
(13) (13) (13) (13} (13> (13) (13)
400 mg/kg - 803 15.0% 42.9 53.5 18.6 34.8 104.7
’ +37 +0.6 +1.8 *ji.2 0.4 0.3 £10.2
(13) (13) (13) (13 (13) (13) (13)
800 mg/kg 797 14.9%* 42.7* 53.6 18.7 34.9 97.8
222 0.5 £1.5 2.0 0.7 0.3 *8.0
Band Segmented
c WBC neutrophil neutrophil Eosinophil Basophil Monocyte Lywmphocyte
roup
(x100/mm3) (%) (%) (%) (%) (%) (%)
. (13) (13) (13) (13) (13 (13) (13)
Vehicle control 71 0 14 1 0 3 82
14 0 *7 £33 20 2 *7
(13) (13) (13) (13) (13) (13) (13)
200 mg/kg 58* 0 15 1 0 4 79
14 0 % 1 0 +2 +
(13 13) (13) (13 {13) (13) (13)
400 mg/kg 54%* 0 17 1 0 4 78
10 £0 7 ] 0 2 8
- (13) (13) (13) (13} (13) (13 (13)
800 mg/kg 67 0 14 1 0 4 80
14 0 +7 +2 0 +3 9
Parameter:average S.D. *:5ignificantly different from control. p<0.05
(): **:Gignificantly different from control., p<0.01

Vehicle control : distilled water



Table 18

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of biochemical findings in Fo males

Total Albumin A/G BUN Creatinine Glucose Total _Total
protein cholesterol bilirubin
Group
(gs/dl) (9/d1) {mg/dl) (mg/dl) (mg/d1) (mg/dl) (mg/dl)
(13) (13) {13) (13) (13) (13) 13 (13)
Vehicle control 5.6 3.0 1.12 16 0.7 139 29 0.06
0.2 0.1 +0.08 ] *0.1 7 3 +0.02
(13) (13) 13) (1%) él%) {%gi* (%%) 618%
.5 2.9 1.17 1 . .
200 m9/kg 03 0.1 £0.12 2 20.0 10 %6 £0.04 .
(13) (13) (13% (1%) 61%) i%gl* (%%) élg%
00 /k 5.4 2.9 1.1 1 . .
4 m9sks 0.2 +0.1 +0.13 12 0.1 19 4 $0.02
13 (13) (132 (1%) 61%) iigl* (%g) élgé
k 5.4 2.9 1.1 1 . .
800 mg/ky 18.2 +601 +0.14 3 0.1 +9 +4 +0.03
Na K Cl Ca Inorg. ALP GPT GOT 7-GIP
Phos.
Group
(mEq/1) (mEq/1) (mEq/1) (mg/4l) (mg/dl) (/1) /1) (U/1) ws/1)
. (13) (13) (13) (13) (13) (13) 13 13) 13
Vehicle control 143.9 4.17 108.7 8.5 5.6 303 31 68 0
0.9 30.20 £1.3 0.2 +0.3 44 4 6 0
(13) (13) (13 (13) (13) (13) (13) (13) (13
200 mg/kg 144.5 3.92%% 108.8 8.6 6.0* 280 30 65 0
0.7 20.17 +1.1 0.2 0.5 27 5 +10 0
(13) (13) (13) (13) (13) (13) (13) (13) (13)
400 mg/kg 143.2 4.08 108.6 8.6 5.8 297 34 66 0
0.8 +0.20 1.3 0.3 0.3 34 16 L 0
(13) (13) (13) (13) (13) (13) 13) (13) (13)
800 mg/kg 143.6 3.89** 108.2 8.7 6.5%% 307 29 66 0
1.3 30.15 +1.0 0.2 0.5 48 +3 & 0

Parameter:average S.D.

B

Vehicle control :

distilled water

*:Significantly different from ~ontrol. p<0.05
**:Significantly different from

atrol. p<0.01



Table 19

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of macroscopic findings in Fo males

Group Control 200 mg/kg 400 mg/kg 800 mg/kg
Grade - + — + - + — +
(Thymus) [13] (13] [(13] [13]
small 13 0 13 0 12 1 12 1
(Kidney) [13] (13] [13] (13]
dilated pelvis
of the left side 12 1 13 0 13 0 13 0
dilated pelvis
of the right side 12 1 13 0 13 (] 13 o
indented spots 13 o 12 1 13 0 13 0
reddish cortico-medullary B
junction 13 0 12 1 13 0] 13 4]
cyst 13 0 12 1 13 0 13 0
(Ureter) [13] [13] [13] {13]
dilated lumen
of the left side 12 1 13 0 13 0 13 o
(Testis) [13] [13] [13] [13]
small and edematous
: in the left side 13 0 12 1 13 0 13 0
(Epididymis) . [13] [13] [13] [13]
yellowish white elevated area 13 0 13 0 12 1 12 1
(Brain) [13] [13] [13] [13]
partial defect and
replaced with clear fluid 12 1 13 0 13 0 13 0
(Liver) [13] [13] [13] [13]
yellowish 11 2 11 2 10 3 13 0
accentuated lobular pattern 10 3 8 4 10 3 13 0
pale colored mottle 13 0 12 1 13 0 13 0
whitish area 13 0 13 0 13 0 12 1
dark color 13 0 13 0 13 0 12 1

—, Negative; +, Positive

[ ], Number of animals examined



Table 20

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Absolute and relative organ weight of F

males;

averagezx S.D.

(N)

Compounds

Dose groups

Vehicle control

1,4-Butanediol

1,4-Butanediol

1,4-Butanediol

(mg/kg) 0 200 400 800

Final body weight (g) 434.3 * 29.3 ( 13) 443.5 + 30.7 13) 415.3 + 20.4 13) 390.8 + 18.0% ( 13)

Liver (g) 12.15 + 1.363 ( 13) 11.70 + 0.96 13) 11.09 + 1.02% 13) 10.34 + 0.83%™ ( 13)
2.79 + 0.20%® 2.64 * 0.13 2.67 * 0.17 2.64 + 0.15

Kidneys (g) 2.82 * 0.20 ( 13) 2.86 + 0.22 13) 2.64 + 0.18 13) 2.62 * 0.16% ( 13)
0.65 *+ 0.04 0.65 + 0.03 0.64 + 0.03 0.67 * 0.03

Thymus (mg) 348.8 *103.5 ( 13) 343.3 *+ 94.8 13) 317.8 *+ 79.6 13) 286.2 * 69.8 ( 13)
80.9 ¢ 25.5 77.6 + 21.6 76.2 + 17.2 73.3 + 18.0

Testes (g) 3.06 + 0.20 ( 13) 3.11 * 0.37 13) 3.14 + 0.21 13) 3.06 ¢+ 0.17 ( 13)
0.71 + 0.05 0.70 * 0.08 0.76 * 0.06 0.78 + 0.07%

Epididymides (g) 1.19 + 0.06 ( 13) 1.16 *+ 0.09 13) 1.17 + 0.08 13) 1.13 + 0.08 ( 13)
0.28 + 0.02 0.26 + 0.02 0.28 + 0.03 0.29 + 0.02

a) .,
b) .

Vehicle control

F'S
k=3

Absolute weight
Relative weight(g or mg per 100g body weight)

distilled water

:Significant difference from control,
:Significant difference from control,

r<0.05
p<0.01



Table 21

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of histopathological findings in Fo males

Group Control 200 mg/kg 400 mg/kg 800 mg/kg
Grade - * + ++ ++ - + + +H +H+ - + + +H ++ - + + +H ++
(Urinary bladder) [13] [13] [12] [13]
diffuse hyperplasia
of epithelium 13 0 0 0 O 13 0 0 0 O 7 5 0 0 0 6 7 0 0 0=
fibrosis in lamina propria 13 0 0 0 O 13 0 60 0 O 8 4 0 0 O 112 0 0 0 =
infiltration of lymphocytes
in lamina propria 10 3 0 0 O i3 0 0 0 O 10 2 0 0 0O 12 1 0 ©0 O
(Thymus) [13] [ 0] [ 0] [13]
abnormality 13 0 0 0 O 13 0 0 0 O
(Liver) [13] { 0] [ 0] [13]
fatty change of hepatocyte
in peripheral zone c 0 8 5 0O 0 010 3 O
microgranuloma 3 9 1 0 o0 211 0 0 O
extramedullary hematopoiesis 12 1 0 0 o 11 2 0 0 O
focal necrosis 11 1 1 0 O 12 0 1 0 O
infiltration of neutrophils
in necrotic focus 11 1 1 0 O 12 1 0 0 O
(Kidney) {13] ( 0] [ 0] [13]
atrophic/regenerated tubule 110 2 0 O 211 0 0 O
eosinophilic body 5 5 3 0 O 9 2 2 0 O
focal dilatation
of tubule in medulla 12 ¢ 1 0 O 12 0 1 0 0
dilatation of pelvis 11 0 2 0 O 11 6 2 0 ©
infiltration of lymphocytes 12 0 1 ¢ O 13 0 0 0 0O
(Adrenal gland) [13] [ 0] [ 0] [13]
abnormality 13 0 0 0 O 13 0 0 0 0O
(Brain) [13] [ 0] [ 0} [13]
partial defect 12 0 1 0 O 13 0 0 0 O
(Heart) [13] [ 0] [ 0] [13]
myocardial fibrosis 12 1 0 0 O 13 0 0 0 0O
focal necrosis 12 1 0 0 O 12 1 0 0 ©
(Spleen) [13] { 0] { 0] [13]
extramedullary hematopoiesis 0 6 7 0 O 0 4 9 0 O
deposits of pigment 0 211 0 O 0 013 0 0O
congestion ’ 12 1 0 0 O 10 3 0 0 O
(Testis) {13] [ 0] [ 0] [13]
multinucleated giant cells
in seminiferous tubules 13 0 0 0 O 12 1 0 0 o
(Epididymis) [13] [ 0} [ 0] [13]
infiltration of lymphocytes 5 5 3 0 O 5 8 2 0 0
spermatic granuloma 10 0 3 0 O 11 0 2 0 0
(Harderian gland) [13)] [ 0] [ o] [13]
infiltration of lymphocytes g 3 1 0 0O i2 1 0-0 O
—, Negative; %, Very slight; +, Slight; ++, Moderate; +i++, Severe * :Significant difference from control, p<0.0S
[ ], Number of animals examined = .Significant difference from control, p<0.01



Table 22-1

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of macroscopic findings in Fo females

Group Control 200 mg/kg 400 mg/kg 800 mg/kg
Grade - + - + - - +
(Thymus) [13] . [13] [13] [13]

small 12 1 13 0 11 2 12 1

dark colored area 13 0 13 0 - 13 0 12 1
{Spleen) [13] [13] [13] [13]

deformity i2 1 13 0] 13 1] 13 0

pale colored area 12 1 13 0 13 0 13 0]
(Kidney) [13] [13] [13] [13]

pale colored area 13 0 12 1 13 0 13 a
(Liver) [13] [13] [13] [13]

dark color 13 0 13 0 13 0 12 1
(Mammary gland) [131] [13] [13] [13]

developed 13 0 13 1] 13 0 12 1

—, Negative; +, Positive
[ ], Number of animals examined



Table 22-2

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of macroscopic findings in Fo females

(Subjected to autopsy on day 4 of lactation)

Group Control 200 mg/kg 400 mg/kg 800 mg/kg
Grade - - + - + - +
(Thymus) [12] [12] : {13] (11}

small 11 12 0 11 2 i0 1

dark colored area 12 12 0 13 0 10 1
(Spleen) [12] [12] [13] [11]

deformity 11 12 0 13 0 11 0

pale colored area 11 i2 0 15 0 11 0
(Kidney) [12] [12] [13] [11]

pale colored area 12 11 1 13 0 11 0
(Liver) [12] [12] [13] [11]

dark color 12 12 0 13 0 10 1
(Mammary gland) [12] f12] [13] [11]

developed 12 12 0 13 0 10 1

—, Negative; +, Positive
[ ], Number of animals examined



Table 22-3

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of macroscopic findings in Fo females

(Not pregnant)

Group
Grade

Control

200 mg/kg

+

400 mg/kg

+

800 mg/kg

+

(Thymus)

small

dark colored area
(Spleen)

deformity

pale colored area
(Kidney)

pale colored area
{(Liver)

dark color
(Mammary gland)

developed

1]

1]

1]
1]
1]

c o [@N el

o

1]
1]

1]
1]
1]

[aN e oo

[e]

0]

0]

0]
0]

0)

2]

2]

2]
2]

2]

o N N

3%}

[N el [N e

o

—, Negative;

[ 1,

4+, Positive
Number of animals examined



Table 23

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Absolute and relative organ weight of F, females; average® S.D. (N)

Compounds Vehicle control 1,4-Butanediol 1,4-Butanediol 1,4-Butanediol

Dose groups
(mg/kg) 0 200 400 800

13) 296.5 23.4% ( 11)

1
&N
[=)}
.
o
Loy
i+
[
[e)]
.
O
~

i2) 305.6

"+

Final body weight (g) 335.1 * 23.4 ( 12) 321.1

Liver (g) 14.27 * 0.92® ( .12) 13.36 *+ 1.40 ( 12) 13.08 * 1.07%¥ ( 13) 11.68 = 1.15% ( 11)
4.26 * 0.15® 4.17 *+ 0.33 4.28 + 0.26 3.94 + 0.21%

Kidneys (9) 2.07 * 0.15 ( 12) 2.07 + 0.21 ( 12) 2.09 *+ 0.18 ( 13) 1.88 *+ 0.17% ( 11)
0.62 *+ 0.06 0.65 * 0.05 0.69 + 0.06% 0.63 + 0.04

Thymus (mg) 231.7 + 88.9 ( 12) 221.1 * 66.1 ( 12) 188.9 * 62.0 ( 13) 167.0 * 57.5 ( 11)
68.6 *+ 23.5 68.1 * 16.7 61.3 *+ 18.1 55.5 + 15.9

a) .
by .

Absolute weight

Relative weight(g or mg per 100g body weight)
Vehicle control : distilled water

* :significant difference from control, p<0.05

** :Significant difference from control, p<0.01



Table 24-1
1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of histopathological findings in Fo females

Group Control 200 mg/kg 400 mg/kg 800 mg/kg
Grade - + + + +++ -  + + +++ -  + ++ +H+ - * + ++ +++
(Urinary bladder) [13] [12] [13] [13]
diffuse hyperplasia
of epithelium 13 ¢ 0 0 O i2 0 0 0 © 12 1. ¢ 0 0O 10 3 0 0 0
fibrosis in lamina propria 13 0 0 0 O 12 0 0 0 O 11 2 0 0 O 112 0 0 0=
infiltration of lymphocytes
in lamina propria 13 0 0 0 o 11 1 0 0 O i3 0 0 0 O 13 0 0 0 o
(Thymus) [13] [13] [13] [13]
atrophy . 12 0 1t 0 O 12 1. 0 0 O 8 2 3 0 O 6 2 5 ¢ O
hemorrhage 13 0 60 0 O 13 0 0 0 O 12 1 0 0 0 12 0 + 0 O
(Spleen) [13] . {13] [13] [13]
extramedullary hematopoiesis 0 1 4 8 O ¢ 1 5 7 0O 0O 0 5 8 O g0 4 8 3 0
deposits of pigment ¢ 013 0 O 0 112 0 O 0 112 0 O 0 310 0 O
congestion 13 0 0 0 O 13 0 0 0 O 11 ¢ 2 0 O 10 0 3 ¢ 0
fibrosis 12 0 1 0 0O 13 0 0 0 O 13 0 0 0 O 13 0 0 ¢ 0
(Liver) [13] [ 0] [ 0] : [13]
fatty change of hepatocyte
in peripheral zone 12 0 1t 0 O 12 1 0 0 O
microgranuloma 7 6 0 0 O 6 7 0 0 O
extramedullary hematopoiesis 9 4 0 0 O 10 3 0 0 o
(Kidney) [13] [ 0] [ 0] [13]
atrophic/regenerated tubule 8 5 0 0 O 6 7 0 0 O
calcification in
cortico~medullary junction 13 0 0 0 0 12 0 1 0 0O
(Adrenal gland) [13] [ 0] [ 0] [13]
abnormality 13 0 0 ¢ 0 13 0 0 0 ©
(Brain) [13] [ 0} [ 0] [13]
abnormality 13 0 0 0 O 13 ¢ 0 0 0O
(Heart) [13] [ 0] [ 0] [13]
focal necrosis 12 1 0 0 O 13 ¢ 0 0 0
(Harderian gland) [13] [ 0] [ 0} [13]
increased pigmentation 12 0 1 0 O 12 ¢ 1 0 0
(Ovary) (1] { 1] [ 0] [ 2]
abnormality 1 0 0 0 O 1 0 0 0 O 2 0 0 0 0O

—, Negative; #, Very slight; +, Slight; ++, Moderate; +++, Severe ™ :Significant difference from control, p<0.01
[ 1, Number of animals examined '



Table 24-2

1,4~-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of histopathological findings in Fo females
(Subjected to autopsy on day 4 of lactation)

Group Control 200 mg/kg 400 mg/kg 800 mg/kg
Grade -+ + +H+ +++ - * + + +++ -~ * + 4+ +H+ - * + ++ ++
(Urinary bladder) [12] [11] [13] [11]
diffuse hyperplasia
of epithelium 12 0 0 0 O 11 0 0 0 O 12 1, 0 0 O g 2 0 0 O
fibrosis in lamina propria 12 0 0 0 O i1 0 0 0 O 11 2 0 0 O 110 0 0 o=
infiltration of lymphocytes
in lamina propria 12 0 0 0 0 10 1 0 0 O 13 0 0 0 O 11. 0 0 0 ¢
(Thymus) [12] [12] [13] f11)
atrophy 11 0 1 0 O 11 1 0 0 O 8 2 3 0 O 4 2 5 0 0=
hemorrhage 12 0 0 0 0 12 ¢ 0 0 O 12 1 0 0 O 10 0 1t 0 O
(Spleen) [12] [(12] [13) [11]
extramedullary hematopoiesis 0 0 4 8 O 0 0 5 7 O 0 0 5 8 0 0O 2 6 3 0
deposits of pigment 0 012 0 O 0 111 0 O 0 112 0 o 0 3 8 0 0
congestion 12 0 0 0 o 12 0 0 0 O 11 0 2 0 O 8 0 3 0 O
fibrosis 1t 0 1 0 O 12 0 0 0 O 13 0 0 0 O 11 0 0 0 0
(Liver) (12] { 0) [ 0] [11]
fatty change of hepatocyte
in peripheral zone 12 0 0 0 0O 10 1 0 0 oO
microgranuloma 7 5 0 ¢ 0 6 5§ 0 0 O
extramedullary hematopoiesis 8 4 0 0 O 8 3 0 0 0O
(Kidney) [12] [ 0] [ 0) [11]
atrophic/regenerated tubule 7 5§ 0 0 0 S 8 0 0 O
calcification in
cortico-medullary junction 12 0 0 0 O 10 0 1 0 0O
(Adrenal gland) [12] [ 0] [ 0] (11)
abnormality 12 0 0 0 ¢ 11 ¢ 0 0 0O
(Brain) (t2] [ 0] [ 0] [11]
abnormality 12 0 0 0 0 11 0 0 0 0
(Heart) (12] [ 0] [ 0] [11]
focal necrosis 12 0 0 6 o 11 ¢ 0 0 0
(Harderian gland) [12] [ 0] [ o] [11]
increased pigmentation 11 0 1 0 o 10 0 1 0 O
(Ovary) [ 0] [ 0] [ 0] [ 0]
abnormality
—, Negative; +, Very slight; +, Slight; ++, Moderate; +++, Severe * :Significant difference from control, p<0.05
[ ]. Number of animals examined * .Significant difference from control, p<0.01



- Table 24-3

1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of histopathological findings in Fo females
{Not pregnant)

Group Control 200 mg/kg ' 400 mg/kg 800 mg/kg
Grade - %+ 4 ++ +++ -+ + + ++ ~ 4 A+ —- &+
(Urinary bladder) { 1] [ 1] [ 0] [ 2]

diffuse hyperplasia
of epithelium )
fibrosis in lamina propria
infiltration of lymphocytes
- in lamina propria
{Thymus) [
atrophy
hemorrhage
{Spleen)
extramedullary hematopoiesis
deposits of pigment
congestion
fibrosis
(Liver)
fatty change of hepatocyte
in peripheral zone
microgranuloma
extramedullary hematopoiesis
(Kidney) [
atrophic/regenerated tubule
calcification in
cortico-medullary junction
(Adrenal gland) [
abnormality
{Brain)
abnormality
(Heart)
focal necrosis
(Harderian gland)
increased pigmentation
{(Ovary)
abnormality
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—, Negative; +, Very slight; +, Slight; ++, Moderate; +++, Severe
[ 1, Number of animals examined



Table 25

1, 4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of reproductive performance

Compounds Vehicle control 1, 4-Butanediol 1, 4-Butanediol 1, 4-Butanediol
Dose groups 0 200 400 800

(mg/kg)

Number of mated pairs 18 13 13 13
Number of copulated pairs 13 13 18 13
Copulation index A) 100.0 100.0 100.0 100.0
Number of pregnant animals 12 12 13 11
Fertility index B) 92.3 92.3 100.0 84.6
Pairing days until copulation

Average + S.D. 2.8 1.2 2.8 1.9 3.1 £ 1.2 3.0 35
Times of vaginal estrus

Average + S.D. 1.0 0.0 1.1 0.3 I.1 £0.3 1.1 0.3

A): Copulation index = (Number of copulated pairs / Number of mated pairs ) X 100 ;

B): Fertility index = (Number of pregnant animals / Number of copulated pairs ) X IOO %

Vehicle control: distilled water



Table 26
1,4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of development of F: pups up to day 4 of lactation; average*S.D

Compounds Vehicle control 1, 4-Butanediol

!, 4-Butanediol

1. 4-Butanediol

Dose groups

(mg/kg) 0 200 400 800
Number of pregnant females 12 12 13 11
Number of females with live pups R 12 12 13 11
Gestation index A4) 100 100 100 160
Gestation length in days 22.0 £ 0.0 C12) 22.0 = 0.0 12 22.2 * 0.4 (138) 22.2 = 0.4 C11)
Number of corpora lutea 176 £ 3.4 (12 17.9 = 4.4 (12) 170 £ 1.4 (138) 16.8 = 1.8 (11
Number of implantation sites 151 + 2.0 (12) 15.8 £ 2.4 (12) 154 & 1.3 (13) 15,9 £ 1.6 (11
Implantation index B) 87.5 * 13.9 (12) 89.6 * 11.3 (12) 90.8 = 8.0 (13) 894.9 + 57 (11
Day 0 of lactationm
Number of pups born 14.8 £ 1.9 (12) 14.6 £ 2.2 (12) 14.6 £+ 1.9 (13) 15.0 £ 1.8 (11
Delivery index () 98.4 £+ 2.9 12 92.9 £ 7.1 (12 94.8 = 6.3 (18) 94.2 £ 4.7 11 )
Number of live pups 1.7 £ 1.9 (12) 4.4 £ 2.1 (12) 13.9 £ 2.1 (13) 14.7 + 1.8 (11)
Birth index D) 97.3 £ 3.8 C12) 92.0 + 8.3 12) 90.4 = 10.6 (13) 92.4 £ 4.4 1)
Live birth index E) 98.8 £ 2.5 (12 98.9 £ 2.5 (12) 85,5 £ 9.8 (18) 98.2 = 3.1 11 )
Sex ratioc F) 45.6 £ 13.4 (12) 47.8 = 13.5 (12) 51.6 £ 15.1 (13 ) 46.2 + 14.8 (11 )
Day 4 of lactation
Number of live pups 144 £ 1.7 12) 14.3 £ 00 (12 13.8 £ 2.2 (13) 145 £ 1.5 (1t
Viability index G) 98.5 £ 2.8 (12) 99.5 = 1.7 (12) 9.3 £ 2.5 (13) 98.4 = 3.7 (11)

Parentheses indicate the number of litters evaluated

A): Gestation index = (Number of females with live pups / Number of pregnant females) X 100 ; %
B): Implantation index = (Number of implantation sites / Number of corpora lutea) X 100 ; %

C): Delivery index = (Number of pups born / Number of implantation sites) X 100 ; %

D): Birth index = (Number of live pups on Day 0 / Number of implantation sites) X 100 ; %

E): Live birth index = (Number of live pups om Day 0 / Number of pups born) X 100 ; ¥

F): Sex ratio = (Number of male live pups on Day 0 / Number of live pups on Day 0) X 100 ; ¥

: Viability index = (Number of live pups on Day 4 / wber of live pups on Day 0) X 100 ; %
Vehicle contirol: distilled water



Table 27
1, 4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Body weight of F, pups up to day 4 of lactation; average*S.D.

Compounds Vehicle control 1, 4-Butanediol 1, 4-Butanediol 1, 4-Butanediol
Dose groups
(ng/kg) 0 200 400 800

Day 0 (At birth)

No. of live pups 147 1.9 (12) 14.4 £ 21 (12) 1339 = 2.1 (18) 147+ 1.8 (11)
Male 6.6 + 1.7 7.0 = 2.6 7.2 £ 2.8 6.8 + 2.5
Female 8.1 2.4 7.4 = 1.7 6.8 + 2.5 7.9 + 2.4

Weight of pup in grams
Male 6.3 £ 0.3 6.0 + 0.3 6.4+ 0.3 6.1 = 0.5
Female 6.0 0.3 58 = 0.3 6.0 £ 0.3 57 + 0.6

Day 4

No. of live pups 4.4 £ 1.7 (12) 143 £ 20 (12) 188 £ 2.2 (13) 145 *+15 (1)
Male 6.6 =+ 1.7 6.9 £ 2.5 7.2 £ 2.3 6.7 £ 2.3
Female 7.8 £ 2.2 7.4 £ 1.7 6.7 + 2.5 7.7 £ 2.5

Weight of pup in grams
Male 10.2 + 0.8 9.8 0.7 10,0 = 0.5 9.3 = 0.8 x
Female 9.8 = 1.0 9.4 £ 0.8 9.6 £ 0.5 8.8 % 0.8«

Parentheses indicate the number of litters evaluated
Vehicle control: distilled water
% :Significantly difference from control, p<0.05



Table 28

1, 4-Butanediol: combined repeat dose and reproductive/developmental toxicity screening test in rats

Summary of morphological findings in pups

Compounds Vehicle control 1, 4-Butanediol 1, 4-Butanediol 1, 4-Butanediol
Dose groups
(mg/kg) 0 200 400 800
No. of pups examined
External observation 173 172 180 159
Visceral observation 173 172 180 159
No. of pups with abnormalities
External abnormalities 0 0 0 0
Visceral abnormalities
Malformation 1 0 0 0
Variation 0 0 0 0
Types and frequencies (%) of visceral abnormalities
Hydronephrosis 0.6

Vehicle control : distilled water
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Fig. 1 Average food consumption of Fo males during treatment period

* : Significant difference from control, p<0.05
x+ 1 Significant difference from control, p<0.01
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Fig. 2 Average food consumption of Fo females during treatment period

* : Significant difference from control, p<0.05
+x : Significant difference from control, p<0.01
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Fig. 3 Average body weight of Fo males during treatment period
** : Significant difference from control, p<0.01
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Fig. 4 Average body weight of Fo females during treatment period

* : Significant difference from control, p<0.05
xx : Significant difference from control, p<0.01
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