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Reverse Mutation Test of 1,4-Butanediol on Bacteria

14-TF5 T =il onT, METHEWAEIRER
RERFERL.

WEH & LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537Y 3 & UF Escherichia coli WP2
uvrA* O SE#R T BV, SO mix #RME X ORIMEER
DWThy, FEZERBRTHMEENED SN2 o7
S, ARERTIE S9 mix BANB X ORINRRBR T
313~5000 ug/ 7LV —FOEHETEBL A, T/,
TA1537 @ S9 mix ERINAERTIE, ARBRLE—DH
ECTHRAMREBYERL.

FORER, BV sEBEOREROVWTROAEIS
WTh, BEGEBEO2EL L Z2BRECH H15E
FEIOD - —-HKOEINIED N2 o7,

UEDERPS, 1475 T4 —-0id, B8
RIBWTEEREZE L v (Blt) LHE S,

ik
()
Salmonella typhimurium TA100 )
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA98
Salmonella typhimurium TA1537
S. typhimurium D 4EFRIZI975F 108 3L BIZT A Y.
HERE, #Y T A N7 RKREDBN. Ames EE25
A= A
E. coli WP2 uvrA #RIZ19794E5 A 9 HICEAL
EHROEHEXRELI LS5 EZIT.
BREBI-SOCUTTHRERFELLbDZRA, &H

BIREM

PROUFMRESIIZ, BERFEEOPEBI, 73 U BEX
%, UVESHE, BLUOEZERE(fa) L7 2 Vit

HF pKMI101(7 T A 3 F) OFEIZDWTHN, i
PHFRESNTEZERERLL. RBICBLT, =2
— by b 7O ANo. 2(0xoid) # AN7- LFRIHEE
CWBRAL-EEr—EEEEL, 37CTI0BMEER
EOBEBELL-DORBRERRE L.

(#E8aE)
14-7% > /ﬁ—)b(CAS No. 110-63- 4) i, 9FE
90.14 DEEFRERETH L. A HEYEE, =%

1LFEHEE, vy PES BI04, FE99.8 wit% (i
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#:0.06 wt% 14-7TEbFeFOFy 75722, 0.07
wt% 2-(4-¥ FOF T F Ut F L) F I Fur S
F)THY, ZELERISHS SN, BERYED
FHBI TEREETY -, ZRTERRE L.

1,4-7% 4= i3, BFEHBAKXK(Ey M &
5 (K5A80, BWAREHUETH) IKBHBL CREREOH
B ARE L%, FBECAHIRWL2THERL,
ERPITHERITH W,

(BRI R EE) A
HnWBEgBYEL L UF0BERUTOLEEN T
H5.

AF2 1 2-(2- 7 N)-3-(5-= hT-2-T Y N)T ¥

Y7 3N (REFEIE)

SA 1 T UMETF M) L GIeREE TE)

9AA : 9-7 3. 7)Y (Sigma Chem. Co.)

2AA 1 2-T I/ TV Ty (FINMET )
AF2 BIU 20A IZ TV AF VAN FF L F(DMSO) 2
BRLILDE-20CTHEERFEL, ABERL .
9AA 1t DMSO 12, SA HIAICHEREL, EL,ICHER
W7o,

(335 & U° SO mix DHERK)

1) by 7T7H—(TAEHA)
TRHROKBERA) BIUB)2EFE

REL.

101 oElET

(A)y 7,527 74— (Difco) 0.6 %
b7-L [ all NV RPN 0.5%
B)*L-ERAF V¥ 0.5 mM
. DYdFY 05 mM
*'WP2 uvrA BiZid, 05 mM L- b 7 F7 7 Y KE
wa v,

2) Ak
i, BEAETEMEORVERERT FHvi.
B, BEMHllHH oMK i"ﬂﬂ@tﬁb’(“%%.

B~ 7 A 27 & - TKFY 02g
7 TV ER-1KF0) 2g
) VEEKEZAY T4 10g
VUBR—TF VT A 192¢
KEE(EF R T A 0.66g
Fha—R 20¢g
327 b7 % — (Difco) 15g
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ERERHER

H5.
3) 89 mix
ImPFTROESTED

So** 0.1 ml
b1 | A g/ SV A 8 umol
T|LA )T A 33 pumol
FIVa—A-6-1) VB 5 umol
NADH 4 pmol
NADPH 4 pmol

F R - v BRI (DH 7.4) 100 pmol
** 7B Sprague-Dawley RME7 v b5 7= /N0
¥y — W (PB) BLU 5, 6-X V75K (BF)®
AR E CBREFE L TERE LS9 Hv.

(REaAHE)

T4 rFaN—a ENILD, SO mix EFMR
BEB L U SO mix iRIIEREEZ T o 7=,

INREREHIC, HERYETENE 01l ml, ) YEBBER
0.5 m!(S9 mix FMAERICBVTIE S9 mix 0.5 mi), &
THEH 0.1 ml 2iREL, 37CT0MEERE D EE
Licob, My 77 H—2miazMATRAML, &8
HWFEREICHR L CED . £/, SEBEEE L CHEBRYE
REEORD 0 IEREE, ILRBECRENEYER
BRERVE. SREESLOBESENED B L
U132 % Table RIZR L7z, BB X OTHEx BRI,
MBI CER L oRERE e L7, #EIIZ7TCT
ASEERFT VY, AU ERaU=-—HrEELZ. H
HOFEIZDWTIE, WIRMD S \VITEREMRET T,
ERXREFEOBERORED SHBT L7z, AT RIZHE
RERRIIBV T, BB L UHEBETIEINT
D, FRELIZODVWTIEHIRT L L. /-, KkEB
JUBEREESRRICBVW I, MABESICEHAEICD
&, ST o, FhENZOFYELEEREY
k-, BEBREARIZIE, FRBEFR—-HEIIOW
T2HEML, BROBHEOHE T/, T,
TA1537 @ S9 mix ERIABRIZ OV TIE, FHERBRIEE
KRR DFEEVELR L7720, BRERBRLYIT- 7.

(HiEEE)

Hwi-sBOREEN ) 6, 1BLULEOREHAD S9
mix EHEMD 5 Wid SO mix HBIEBFIIBNT, HERY
B eBHTAFREC B AEREI D —HOTHIE
A, BEMEBEOZNICT2EM Ec#EmL, 2
FOEMCBRED 2 WWERAEREEIZD O NEE
I, YHHBYMEEIAKBRRIBWTEEEEEAFET 5
(BE) LHETAIEE L. 2721, 2BOXRERD
—ATHOARERIU = - BOFHEIBERED2ME
DEELRBAENEDONIBEIIBVT, ZOBEE

BEHNFIOUTTHY, REIn=—HOEMIAEKR

FEIROONZVHEEREE T I L L L.
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(REFRTEHER)

1,4- 7% » VFd —iZowT 50~5000 pug/ 7L — b
DEHBETALEHIE LT, KBTzEBLL. Z0OHRE,
TRTCOBEED S9 mix EFMAERE L OFINHBRO
WTRICBWTOIERIIRED SN o 7.

L7d5 5T, ARBICB T 2HEARR, S9 mix £
TRINEER B & URINEER L $5000 ug/ 7L — h & L7z,

(FHER)

S9 mix EIRIHER B L ORMEKET, L b2 313~
5000 pg/ 7L — b DEEITALE 2L LT2ENARRKE
#ER L7 (Table 1, 2). #0#HE, TAIS37 @ S9 mix
EARMABRIIB T, FRABRIO 625 pug/ 7L — T,
BEGBEO2ED LR IFEaI T -HKERLE
P, FRRITRBETREC2EL L2 E2EE oD
Z—BOEMIRD SN h o7, F7z, TAIS37 @S9
mix FIRERE, FOMORERFICBVTIE, BEE
ED2EL L 22 ZRau=—HoEMIRD 51 i
mo.

(B
TA1537 @ S9 mix FEFMAERTIE, AFHERT & KRB
NIOHRPRL L0, KREBLEFE—-OAETHHRER
BRa4To7:(Table 3). Z R, BHEMBEN2/EL L
E AR —BoOBMIEDLONE 7.
UEDRERIZEDE, 14750 T4 =3, Bui:
REBRCBWIEREREE A L2 () LH=zE L.
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Table 1 Mutagenicity of 1,4-butanediol in reverse mutation test (I) on bacteria

With (+)or |Test substance Number of revertants (number of colonies/plate, mean + S.D.)
without (-) dose Base-pair substitution type Frameshift type
S9 mix (ug/plate) TA100 TAI1535 WP2 uvrA TA98 TA1537
0 177 161 156 ] 9 12 25 27 23 25 20 24| 14 16 15
(165+11.0) ( 10+ L7) ( 25 2.0) ( 23+ 2.6) ( 15+ 1.0)
313 159 167 160 14 13 21 20 29 24 31 40 27 15 14 28
(162+ 4.4) ( 16+ 44) ( 24+ 4.5) (33 6.7) (19t 7.8)
625 156 151 144 22 4 22 29 29 30 25 23 36 27 40 27
(150+ 6.0) ( 19+ 4.6) ( 29+ 0.6) ( 28+ 7.0) ( 31+ 7.5)
1250 178 186 162 21 11 11 29 30 26 29 39 29 24 20 29
(175+12.2) ( 14% 5.8) ( 28+ 2.1) ( 32+ 5.8) ( 24+ 4.5)
S9 mix 2500 148 139 145 8§ 13 9 29 20 21 37 27 22 20 28 15
(144% 4.6) (10£ 26)f  (23+ 49) ( 29% 76) ( 21+ 66)
=) 5000 114 159 156 5 11 104 30 29 18 29 38 37| 4 21 21
(143+25.2) ( 9+ 32) ( 26+ 6.7) ( 35+ 4.9) ( 26+ 1.7)
0 176 165 163 13 14 20| 38 22 21 4 34 32 29 18 20
(168+ 7.0) ( 16 3.8) ( 27+ 9.5) ( 33 1.2) ( 22+ 5.9)
313 157 166 173 14 17 12| 3% 29 33 25 39 46 17 21 14
(165t 8.0) ( 14£ 2.5) ( 32+ 3.1) ( 37%10.7) ( 17+ 3.5)
625 177 158 173 11 5 81 29 33 21 26 21 31 31 31 27
(169£10.0) ( 8+ 3.0) ( 28+ 6.1) ( 26+ 5.0) ( 30% 2.3)
1250 169 149 178 20 12 10 335 23 33 26 29 40 21 29 12
(165+14.8) ( 14% 5.3) ( 30% 6.4) (32+ 74) ( 21+ 8.5)
S9 mix 2500 158 155 166 4 10 8 31 20 19 30 34 37 11 11 14
(160 5.7) ( 11+ 3.1) (23% 6.7) ( 34t 3.5) ( 12+ 1.7)
(+) 5000 150 186 173 10 12 20 18 23 33} 32 29 19 18 23 20
(170+18.2) ( 14+ 5.3) ( 25+ 7.6) ( 27+ 6.8) - (20 25)
Positive Chemical AF2 SA AF2 AF2 9AA
control  [Dose(ug/plate) 0.01 0.5 0.01 0.1 80
S9mix(-) | Number of 624 657 656 | 294 292 291 | 258 279 307 | 565 503 552 |1259 1270 8%0
colonies/plate (6461+18.8) (292+ 1.5) (281+24.6) (540+32.7) (1136%222.1)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
control  |Dose (ug/plate) 1 2 10 0.5 2
S9 mix(+) | Number of 719 785 817 | 305 293 259 | 459 662 617 | 396 367 373 | 304 332 364
colonies/plate (774£50.0) (286+23.9) (579+106.6) (379£15.3) (333+30.0)

AF2:2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA:9-Aminoacridine, 2AA:2-Aminoanthracene
Purity was 99.8 wt% and 0.06 wt% 1,4-acetoxyhydroxybutene-2 and 0.07 wt% 2- (4-hydroxybutyloxy) tetrahydrofuran were contained

as impurities.
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Table 2. Mutagenicity of 1,4-butanediol in reverse mutation test (II) on bacteria

With (+) or |Test substance Number of revertants (number of colonies/ blate, mean + S.D.)
without (-) dose Base-pair substitution type Frameshift type
59 mix (ug/plate) TA100 TA1535 WP2 uvrA TA8 TA1537
0 156 161 158 5 14 14 28 27 30 32 39 39 27 21 14
(158 2.5) (11 5.2) ( 28+ 1.5) ( 37+ 4.0) (21 6.5)
313 158 172 136 12 24 15 31 24 27 41 33 31 21 26 29
) (155+18.1) ( 17+ 6.2) ( 27+ 3.5) ( 352 5.3) ( 25+ 4.0)
625 169 162 185 11 8 20 27 21 331 30 39 52 33 3 33
(172£11.8) ( 13% 6.2) ( 27+ 6.0) ( 40+11.1) ( 34% 1.2)
1250 136 163 163 15 7 14 20 16 19 55 51 51 19 24 30
(154%15.6) ( 12+ 4.4) (18 2.1) ( 52+ 2.3) ( 24+ 55)
S9 mix 2500 1172 173 161 19 17 14 22 28 20 57 64 36 19 31 18
(169 6.7) ( 17+ 2.5) ( 23+ 4.2) ( 52%14.6) ( 23+ 7.2)
(=) 5000 156 171 155 9 9 13 23 28 20 43 .59 43 24 29 26
(161 9.0) ( 10 2.3) ( 24% 4.0) (48t 9.2) ( 26x 2.5)
0 ] 183 176 " 178 20 10 19 27 37 33 43 42 38 7 19 23
(179 3.6) ( 16+ 5.5) ( 32+ 5.0) (41 2.6) ( 16 8.3)
313 168 163 lél 15 13 17 27 37 4 31 31 2 22 25 13
(171 9.3) ( 15% 2.0) ( 36 8.5) ( 29+ 29) ( 20+ 6.2)
625 177 147 166 11 15 23 29 17‘ 37 29 44 39 18 23 21
(163%£15.2) ( 16+ 6.1) ( 28%+10.1) ( 37t 7.6) _( 21+ 2.5)
1250 140 204 130 19 21 20 41 27 21 24 33 30 35 25 16
(175£32.3) ( 20+ 1.0) (30£10.3) ( 29+ 4.6) ( 25% 9.5)
S9 mix 2500 163 150 166 19 20 23 22 26 29 28 40 H 15 18 17
(160+ 8.5). ( 21+ 2.1) ( 26x 3.5) ( 34% 6.0) (17 1.5)
(+) 5000 166 181 181 20 12 11 32 20 34 30 39 A 26 22 9
176+ 8.7)} ( 14+ 4.9) ( 29+ 7.6) ( 34£ 4.5) (19% 89)
Positive Chemical AF2 SA AF2 AF2 9AA
control {Dose(ug/plate) 0.01 0.5 0.01 0.1 : 80
S9mix(-) | Numberof | 492 666 699 | 140 125 102 | 402 392 361 | 691 637 683 | 623 753 427
colonies/plate. (619£111.2) (122+19.1) (385+21.4) (672+30.3) (601+164.1)
Positive Chemical 2AA 2AA 2AA ~2AA 2AA
control  |Dose{ug/plate) 1 2 10 0.5 2
SO mix(+) { Number of 826 842 883 | 254 240 271 | 694 707 753 | 436 429 442 | 277 296 341
colonies/plate (850+29.4) (255+15.5) (718+31.0) 436+ 6.5) (305+32.9)

AF2:2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA:9-Aminoacridine, 2AA:2-Aminoanthracene
Purity was 99.8 wt% and 0.06 wt% 1,4-acetoxyhydroxybutene-2 and 0.07 wt% 2- (4-hydroxybutyloxy) tetrahydrofuran were contained
as impurities.
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Table 3. Mutagenicity of 1,4-butanediol in confirmation test of reverse mutation test on bacteria

With(+)or | Test substance Number of revertants {number of colonies/plate, mean & S.D.)
without (-) dose Frameshift type
S9 mix (ug/plate) . TA1537

0 12 12 10
- (11+ 12)
313 7 10 1
( 9t 21)
625 ’ 11 11 18
( 13+ 4.0)
1250 9 10 11
_ (10 1.0
S9 mix 2500 5 13 1
(10 4.2)
“) 5000 7 13 14
( 11+ 3.8)
Positive Chemical 9AA
control |Dose(ug/plate) 80
S9mix(-) | Number of 622 621 787
colonies/plate (677+95.6)

9AA9-Aminoacridine ‘
Purity was 99.8 wt% and 0.06 wt% 1,4-acetoxyhydroxybutene-2 and 0.07 wt% 2- (4-hydroxybutyloxy) tetrahydrofuran were contained
as impurities.
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14-7% 4 =D
T AR NLARAY —BEEMRERVAEREREERE

In Vitro Chromosomal Aberration Test of
1,4-Butanediol on Cultured Chinese Hamster Cells

C3 gy
14-7'% T F — W OBEMRICRITTHREREN
BEBIIOWT, Fy4o—X - NLAY —EEME

(CHL/IU) # B TR B AR ERBRr EML 72,

BRI (24850, EEERELIE(6EM) & B2 0.90
mg/mi (10 mM) DIEEIZBNTH 50% RS 2 Zi 2
BIEEIRIERDO N Eh o722 D6, TRTORER
WBWT 090 mg/ml DEEzRSLEREL L2, &
BRBBREDL/2BLU/4E TN ETNFRE, KBE
ELTERE L7z, ERAETI, SO mix SEFEET T24
BRI B L 48R E AL EETE, TERRLIE Tid SO mix
FETBLUSEFEET TorEEAIE (18R O FIERRE)
%, ERZEHRL, BETALIZ LIV LEEAREHE
HErRET L.

CHL/TU #fa % 24P B L 48 BERME L 72w
THOMBEEIIBWTH, REAOEERE BTN
BMOBREERIRO O h o, EEELETIE,
SO mix FHETE L UIEFEET CORFEMEL - vwiho
MEEHIIBVTY, REAOHEERECEBEMIOS
BIERIED N h o7z,

PEDKEREY, 14-7% V4 — i, LEORKER
ST CLREEERELFTRELLVEER L.

FHik
1. {FAL =88
JH—F - 1)V =27 (JCRB) 75 AF (198842
A, AFR#gA4R, BHEL2R) LAFrr=—-X -
NHAY—H%EO CHL/IU Ml %, BEEmt 1088
PICRERICH 7.

2. IEERORAL ,

RECIL, 48 B1liE (FCS: Cansera International)
% 10% WMLz 4 — 27 MEM(H/KSSE 68) ez
e, .

3. EEEH

2X10M M@ CHL/TU #ifa %, BEW S5 mi ¥ AT
1 v a2 (f 6 cm, Corning) IC#&, 37C» CO, 1 >~
FaN—%— (5% CO,) HCHELL. EHELETI,
MRRETEI R BB E R IR, 24REB X U488
mEL. 7, EREBLECE, MREEBEIEE
SOmix FETHBLUFEGFET COBRMEL, MBET

THRIEELERW TS 5T 18RRI E L.

4. WERME

14-7% 4 — V(%% .BD, CAS No.:110-63-4,
Ty MES BSI04, =ZFE(LFE W) 12, BEEEHEMKT,
AHZx LT3 50.8 mg/ml BLE, DMSO Tit 2 M BLE,
7 b TCIE50 mg/ml ML ETHEBL, BiSE20.1°C, #
F228°C, #EEFE 01 mmHg(25C) T, 5FR CHypO,
FFE0.14, MR 99.8% (TR LT14-7EMF
L ReXxS 7702006 wt%h, 2-(4-e Fox 7+
FEV)FITIR T 7T 007 wit% 2 &, AR
B)OYETH 5.

HEMERMEE, WEErH ), BOFETTT MT
v o7 g bt A,

5. WHERMEORR .

BEBRYEORELL, RO ETo k. BIEIZESA
KW RBERETE) ¥RV, BREBEEIERLT
BERZAML, D THRELBETHERFRL CHED
BEOHBRYEREM L FE L. HBRYERASRI,
TRTORBIIBWTEERD 10%0/v) 12 ed L 951
MR, BBRBREORHICOVT, MEBREIITHED

27,

6. MEANTEINEISERIC & B ANIPNFE DIRTE

S ARERRICHV AR EORERE Y RET
57:%, HBRYMEOHBMEREICRIZTEELR.
BYE o CHL/TU M 5 BEHER 1x, BB
M FEES Monocellater™, #1) Y SZAgETE
) FEWTEBHOEEE %ML, BRYENLEHED
BEN BB T A MREEOL Y b - THEL L.

FORER, EFNE, EREMEE b, RELLT
RTOREHFAT 50% =B S Mz 5 BEIHIER
D 5272 (Fig. 1).

7. EBRBOSNT

M ETEGIREBEORREL Y, RBFEFHBTHY
LRBMEOmBERY, ERLE , ERMLEL D
12090 mg/ml(10 mM) & L, FhEFNEREHDL/2
DREELTRE, V/ADBELKEEL L. BHEE
MEE L TRV, b4 CMC, BHBRETE
WY BIUY kAT 7 3 F(CPA, Sigma Chemical
Co ) id, 1EETAKR(H KEEETE) ICBEL TREL
o, FNFNRBHREELFERETL LML TS
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=
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B
® 504
£
8
o 1 - =ff== teated for 24 h without S9 mix
] 1 === treated for6 h with S9 mix
© | em=(Qme= treated for 6 h without S9 mix
0 y T T T T L— T T
0.0 0.2 0.4 0.6 0.8 1.0

Concentration (mg/ml)

Fig.1 Growth inhibition of CHL/IU cells treated with
1,4-butanediol

BErER L.

BEFRERBRIIBVWTRLEBES V4T v
2B, FO)LO2MITEREMRERF/ERLL, O
2MIC DWW T BB EMR BRI L ) ez
HE L7

8. FBIMEAREHRE

KRB TOSBENIC, INEI P2 REEEDSYH
0.1 wg/ml V2% % £ ) ICEETICMA . FEaEERD
(EEUIEE I TiT o7, A5 4 FERIZET 1 vy
IO OHMAERL Ao, RS L 2AEAR R 3% F 2B
THE L.

9. ZBESM

EBLL7=R 5 4 FIEADI B, 120F 1 vahb
BONBLBRTA Ve, AGDBEENSEFNENL
WRAENGIOZWVE T — F{ELIRETHHL
7o, BBEOSTIE, BRREZREFES, HILSYH
B (MMS) &V I X A HEICE TV TITY, 36
BB D D VZRESEREIDF v v 7, OB, L&D
BERE DEE L EHEMAE (polyploid) DEEIZDW
TEBELL, FEEESICOoOVWTRIE200ME, &%
MM I DWW IS 1 BES00E D o B b EiIfL 2 04T L /2.

10. ECEREHTE .
FMIEXT IR, BB L URRET R L R T
KOWTOMRERE, BEL-MIEY, BEEF0E
B, EREEEOKICOWVTERL, EEOELXE
FRRAMICTRA L.
RBEEEELTHTHMBOHBIERIZONT, BED
EET— 7 LHBRYELBER T 1 v ¥ vy — OEEE
REV(LZEMREERE L T familywise DEEXKEER 5%
EL7z)cky, BEEREERERLA. T4, 71y
T DEEREETEEENFEZDOoNEBAIE, A
BREHICEBLTIZ S Y - T— 37y U DERMEREY
(p<0.05) 17 o 7-. E#EWLRHEIL, KETEHB LY
AR HICE T TITo 712,

440

BRBSUEE

BRI L L RERFTOERE Table 1 ITRL
72, 14-T 5 VA VEIIZTC245E B L U488/
ELE L 2T hoRBEIIBVWTY, &EEOHEE
EEBLIOEEEMBOSZEEREIED Lo 72

ERERLEBICIL A2 EEHRTTORKRE Table 2 IR L
oo 4TI VA= EMAT S mix FETBL O
FEETCOEBLEL W TFNOREREIIBNTD,
LB AROBEREB L UBEERROSREBIIED S
Nihdoi.

oT, 1479 vIF—Nid, LEORBEETT,
HREREAD CHL/IU M EREEsZR Lo

BRLL.

B8
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Tablel Chromosome ana1y51s of Chinese hamster cells (CHL/IU) continuously treated with 1, 4- butanediol (BD) **
without S9 mix

Concen-  Timeof  No.of No. of structural aberrations No. of cells Concurrent®
Group tration exposure cells Others® _with aberrations _ Polyploid" Trend test® cytotoxicity
(mg/mi) (h) analysed gap ctb cte csb cse mul? total TAG (%) TA (%) (%) SA NA (%)
Control 200 1 1 0 0 O 0 2 0 2(100 1(05) 100 -
Solvent” 0 24 200 ¢ 0 0 5 0 0 5 0 1(05 1(05 025 100.0
BD 0.23 24 200 1 0 0 0 0 0 1 0 1005 0(00) 038 100.5
BD 0.45 24 200 0 & 0 0 0 O 0. 0 0(00 0(00 050 NT NT 103.0
BD 0.90 24 200 1 0 0 0.0 0 1 0 1005 000 050 103.0
MC 0.00005 24 200 4 41109 0 1 0 155 0 83 (44.0) 88 (44.0) 063 -
Solvent” 0 48 200 0t 6 0 0 0 1 0 1(05 1005 013 : 100.0
BD 0.23 48 200 1 0 0 0 0 0 1 0 1(05 0000 013 99.0
BD 045 48 200 0 0 0 0 0 O 0 0 0(00 0(00) 025 NT NT 100.0
BD 0.90 48 200 ¢ 0 0 0 0 O 0 0 0 (00 0(00) 050 100.5
MC 0.00005 48 200 5 38103 7 4 10 167 1 90 (45.0) 86 (43.0) 0.50 -

Abbreviations, gap:chromatid gap and chromosome gap, ctb:chromatid break, cte: chromatid exchange, csb:chromosome break,
cse.chromosome exchange (dicentric and ring), mul:multiple aberrations, TAGtotal no.of cells with aberrations, TA ! total no. of cells with
aberrations except gap, SAstructural aberration, NA :numerical aberration, MC :mitomycin C, NT:not tested.

1) Distilled water was used as solvent. 2)More than nine aberrations in a cell were scored as 10.  3)Others, such as attenuation and
premature chromosome condensation, were excluded from the no. of structural aberrations. 4)Eight hundred cells were analysed in each
group. 5)Cochran - Armitage’s trend test was done at p<0.05 when the incidence of TAG and polyploid was significantly different from
historical solvent control at p<0.05 by Fisher’s exact test. 6)Cell confluency, representing cytotoxicity, was measured with Monocellater™.
** Purity of test subatance was 99.8 wt%. 1,4-Acetoxyhydroxybutene-2(0.06 wt%)and 2-(4-hydroxybutyloxy) tetrahydrofuran(0.07
wt%) were contained as impurities.

Table2 Chromosome analysis of Chinese hamster cells (CHL/ IU)treated with 1, 4- butanediol (BD)** with and
without S9 mix

Concen- S9 Timeof No.of No. of structural aberrations No. of cells Concurrent®
Group tration mix exposure cells Others® _ with aberrations _ Polyploid!’_Trend test® cytotoxicity

(mg/mi) (h) analysed gap ctb cte csb cse mul? total TAG (%) TA (%) (%) SA NA (%)
Control 200 1 0 0 0 0 O0 1 0 1(058 000 038 -
Solvent! 0 - 6-(18) 200 0 0 0 -0 0 O 0 0 0(00 0(00) 100 ' 100.0
BD 0.23 - 6-(18) 200 1 0 0 0 0 0 1 0 1005 0000 075 100.5
BD 0.45 - 6-(18) . 200 00 0 0 0 0 O 0 0(00 000 075 NT NT 97.5
BD 0.90 - 6-(18) 200 1 1 0 0 0 O 2 0 2(10 1(05 050 98.0
CPA 0.005 - 6-(18) 200 31 0 0 0 0 4 0 4 (200 1(085 075 -
Solvent!? 0 +  6-(18) 200 0 2 0 0 0 0 2 0 2 (10 2(100 063 100.0
BD 0.23 +  6-(13) 200 o 0 1 0 0 O 1 0 1(08 1005 075 100.0
BD 0.45 +  6-(18) 200 0 v 0 0 0 0 1 0 1005 1(05 083 NT NT 98.0
BD 0.90 +  6-(18) 200 2 0 0 0 0 O 2 0 2(10 000 050 95.0
CPA 0.005 +  6-(18) 200 14 139 298 3 1 100 555 0 160 (80.0) 159 (79.5) 0.63 -

Abbreviations, gap.chromatid gap and chromosome gap, ctb.chromatid break, cte: chromatid exchange, csb:chromosome break,
cse:chromosome exchange (dicentric and ring), mul:multiple aberrations, TAGtotal no.of cells with aberrations, TA:total no. of cells with
aberrations except gap, SA . structural aberration, NA:numerical aberration, CPA:cyclophosphamide, NT:not tested.

1) Distilled water was used as solvent.  2)More than ten aberrations in a cell were scored as 10.  3)Others, such as attenuation and
premature chromosome condensation, were excluded from the no. of structural aberrations. 4)Eight hundred cells were analysed in each
group. 5)Cochran - Armitage’s trend test was done at p<0.05 when the incidence of TAG and polyploid was significantly different from
historical solvent control at p<0.05 by Fisher’s exact test. 6)Cell confluency, representing cytotoxicity, was measured with Monocellater™.
**:Purity of test subatance was 99.8 wt%. 1,4-Acetoxyhydroxybutene-2(0.06 wt%)and 2-(4-hydroxybutyloxy) tetrahydrofuran (0.07
wt%) were contained as impurities.
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Combined Repeat Dose and Reproductive/ Developméntal Toxicity Screening
Test of 1,4-Butanediol in Rats

B

14-7% ¥ IF — VO RBRSEE - EERESMEE
GHRER (LT, 638 21T, EMLEYWORMEEEYIC
BT RERSER. L CICABREEERICOWTHRE
L7z, T bbb, 0(BMExTER), 200, 40038 L U800
mg/kgD1,4-7 % ¥ V% — %, Sprague-DawleyF
(Crj:CD) 7 v + DrE (£ 1300/88) 12, REEF2:EBEB
L OB 2BEREORS L. 85612, TR
PR#THR2ER, BTI3HRIMT B L COBRERT
IHETHES 2 M LT, FIRL7-.

1. RE®RESSEE
WENOBWEBRWERSHICBVTY, R5EBE—EHI

ERFREAL, REBCEFLTCZOEEZIIHEML .

200 mg/kg B 5B T BV CIRIEEMESTE L7z, 400
mg/kg S BHICB W TIIFBEIMEDOTTE D A 5N D5,
F & LCESMEIH S A, 800 mg/kg?Z S5EICB T
R ICHR BB D & N7z, SEERIAICIEEE

LTwiz.,

RE X400 B & U800 mg/kg 5B T BV TR 5
[ EFOBMAEE SN, FogoEmERICELZALR
Tedro 7 d, DHDEERINE O RERE T T
L7 £72, THRICHBLTEES RS LTV,

B O MEEREIC B VT, MoEELB(LIE
B HNGd o b, MEEEREICBWT, BETE
FHEAOELTH Y, BEBRWERS L O0BKRITEMA
INBH, MBEOHIECEZ 2 BOFER SN,

WIRABEIFT R L L O ET S B izAbhir

o 7275, 400 mg/kg UL 0% S EBOER: ORBAESE
BEICLD, BITLEREOU T AMBEERS L UHEEE
BRI b,

2. HEREZEME

EROBEBIUVEFRIZIOWTIREEZALLE S
o727, 800 mg/kg RSB ICBWTEBE TR - 725K
ERBERIITAL NI

3. BEE , .

D EDORHBREEDP S, FHBEGT TR, 14-75 >~
VA NVORBEREERCHTLIELEER, BWHED
12200 mg/keg/day % TH A&, EEFZEZHICETLHE
MEEEME L 512800 mg/kg/day, BRI LTI
400 mg/kg/day TH A LHBT I N 5.
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FHiE
1. HERYE

AREBICFERAL-14-TF o IF - (oy &
BIKCM2119, FHEE:98.0 %)L, FIGAZETEMGER)
I DIREEZF D OT, AFRIER, EXLHTT
BRE L7,

HEBRYEIL, RAENBEK(ZEHEN, 2EE
5 :DHOOH) ICHEMEL, WTFNOHEIIBWTH 1HD#E
SWANS mL/kgBRBEICRD L) CEEYREL, AR
Rk, SRCEHEELCHEALZ. BSBREDICE
INEBWBYEOETICTOVTIE, SERFIcBWTH
L.

2. RIS LIUHEET S ,

HERICIE, MHEE S CTARTHBALLZERFY— L
A - YN—WEREET v ¥ —E#E D Sprague-Dawley
%7 v F(Crj:CD, SPF) 2 fEA L7-. BALLEWIL,
ATHLAR, It Es R TTFHEAT L, HEL
DIEHGE (B51R)DEES b L EEJIBILER -
BREEICE LT TEST L.

L83, HREREEL24+1T, BLU50-60 %,
BAE A 150 /0510, FREH 12000 (PRI 7RE-2P 12 7R8)
K S WA-FEET, €BE —VIENINAELT
fHEL, EBEAF(CA-L, HEAZ L7 B X Utk
(kiEK, BEETAERRK) *BRICEBRES 2, HE
188 (W THERE =0 R) o BEYWIE, 8F 7 —
VORIZAT Y VABRR Y E, REe LCTRESy
T(FTA T V—2, BEARF Y —VA - YN—@) &#
Bt L7

3. 158, FR, REPRSLIUREAE
FRBOBRSER, ARBLBEAREOT v ~ SEEMHE
5L, 1,4-7% ¥4 —Vvd200, 400, 600, 800,
1000 mg/kg % 1 BRISRHIBIEREORE L 2 FH
(UL FRABR LG OB RICE D&, KEHEMOHH
f@m, EEHETERE48ET), mEttE (%550
»5), MR% EDEHEED 572800 mg/kg & &K
BOoERECHEEL, LT, AH2TRUTHAEIZX
400 mg/kg %, EHE=IZIZ200mg/kg ZHRE L 7.
ZREOREMEI, MEISEILRALZHEHOHY
KR LTHBERGEE T, EE1E, 7y FHEEEH
WTEORS L. T%bb, ok L CidZiEE R
HEB L UREHBEKTHRI4BERE COERL2BH,
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RERSEE - EERESUHFEEER

T/, MICHL T, XEMUHEBEERI4ABOR
B (BT T), &5 UNCKEM CIITREM %8
LTCHKRFMH I TOWEIH (FHE=HT0H) ¥ T,
REHE, THROTZD SN Lo B LTI
4L A T T, FRLENKES L. BEHOFZSIE,
EROREA D 12BEOBICITY, REWOKREHE (S
mL/kg)iE, M7 o RENB L UOREHRE T OHIC
DWTIRBIEDOEMERERHEIIC, /2, REHZOMIC
DWTCIIEIRO B (ZCRHERE) DBREL EICEENE
oL,

4. BEHE \
1) HE

A —RREOHZE
MHEE D, 2o CTHEHEEATER 1T LE8RE
L7 ‘

B. HEEE

MEHEE b, SO THRE & SRR R 1 E (A
51, 8, 15, 22, 29, 36, 42H, #f:#%51, 8, 15
H) 8 & ORI E I L. S & FE oM,
BE2BICLAEYAELE. T, TRLAETH,
RO, 7, 14, 20812, 8512, B LA T, 1§
FOBLUAAOHELEELL.

C. EEELAE

MHEED, EfliconthEEH tAEIEEEY
HEL, AIZEPLXROMEH T COMOEEELEL
L7z, 2BEOXESETIZEBEELEHE L 2o 7.
RE LT, $EE0-7, 7-14, 14-20H®, 2512,
S LU METIY, HEO4RDEEETAIS L.

D. RRBE

BMAEHII®RS1, 8, BIUISAEL, &fliconT
BREBHABEMBORZHEHFEE ST, RPFOMEE
WZOWTHBRKE(RVTARAT AV IR/ ) =T v
200, vANAZFH)CE D RREZERL . BRVE
BRBACE, BEOHBETRIL-OBRREFEL
AR

E. XA&

REE, BFIEDOY A oRRI4EHE, AEAD
ML I I CRBSETTo 72, REMILOER,
B, BB L UERERTOBTOFEZANLZL
X DT, XRPHERINML, TOHZHIR0H
LRELTCHE,rOSBEL, EHICETE L. KEERS
b, BEEIIOWTREE [(REEWE/XEEME) X
100], =% [(ZRBYWE/ZESYE) X 100], FE
FIEA DO XEREE I TOERB LT ZORIICERL
7B O T RO

F. 2 - HEREOHE
R ORE LR, &t BRI S8

372 _241_

REDBEISHETEREETE D2V TDORIT
ofz, ¥, BEEETE Lo AIIBVT 48R
DEEDPOCFTHRIREDEEIFHETEELDDIIONT
E, FREEHELL. SHRBEIMEREZEEL, &%
DHELLE L.

G. PBRBORE

S ORETI, FRIO~1IBICEE L, ZOREEFIC
DHRBET LTV ERERLLEMIzIOWT, 0
Az ERELL. FRlIRzBETORERT
L7z onwTid, BR=SEHEE L.

SR FEE L -6l o THIESAE EREOE 25
SHBBETCOHRH)REEL, HEE [(ERBEMES/
TREEMIE) X 100] 2RI OWTRD .

H =REBE
(1) s

£l onT, RS HICHEETBBL, 02
(FEEBIR 18 ~ 24 FR[52) ICLL T ORER T o 72,
1. IEFRE

Ry RSNV E S — VERERT CIEERBR KB & ) EDTA
FHEER & LTI L, Coulter Counter Model S-
PLUS IV(Z— V¥ —xL & bu=ys R) 2BV ERE
W& b, #RMmEkE(RBC), BMmBk#H(WBC), ¥
RMERAER(MCV), m/MEEEBEEREL, $/, &
FEECIYAEEEHD) 2 HEHEL TENLL OE
2 5 R M BRI 3 & (MCH=Hb X 1000/RBC), ~
< b2 v ME(Ht=RBC X MCV X 0.001), F#7RILEk
Iffs i EE (MCHC=Hb X 100/Ht) # & L72. HImEk
381X, Wright-Giemsa$f L -8R M BHFIZER %
EMBET CEETALAZLICLINEEL,.
0. MREERE

LB DWT, MEFRED-OORMICT EFHFEE,
AR VEFEBERE LTRLL, m#ErSEEL T, &
LR ELZBEOHTEE COBAS-FARA(R Y =) % F
WTHREHREBE(EY Ly ME), TV7 3 ViBE®BCG
&), BILA7u—igE (COD - DAOSHE), 7 Fv
MERE(FVax+—-¥G6PDHE), RESTERE
(BUN; 7 L7 —¥G¢ DHE), 7L 7F= ik (Jaffe
E), TVAV 7+ A7 77 —EERNF =7z =
V) VEEEEE), GOTH L U'GPTIEE(SSCCEE), #
FUNEYEBE(CYMEY [Bya] v hSYY—
), ANy LiEE(OCPCEE), i) v (Inorg.
phos. ; &V 77 VEREREE), vGTPEE -7V F I V-
AN RF 4= bu7=)) FEEER) 2EEL, &5
BERESMEBEAGAET) BT A F Y EREIEIC
Iy, BF FIrIYLBITH Y LADKBELHE
L7z, T/, A/GHIZEREOBEHRIIEINTERL
7. ' .
N, IREFRE

EFlCOWTHKL, #E - ABOWNIENEET £
L7, 20K, KRR, TR, W, BEBLUREELE
NEETHEL, ¥ THEREEENES)ZEB L.



1,4-THTF—b

BEBIUBELMEBR NS DBREB LI UMW, U,
g, B, BBt O CNCAHEBAN - —IRIE10 w/v%
RV VI, BEBIUERE AR 77 VECERE
LTHRELA. BERED D, BRI ToO®RSE
IZDWT, 72, FOMOBREIINERBLUESHER
WKOWTEEIRE S TRT 74 P EL, AvbFY
YT F Y v RE R T o TRBABSERERT- 72

(2) WeEm

S U7-EIEEE4R IS, REBIZFEFRE SN0
Lzdo 283 iEE25 HMS HIZ, #hEn~r b
SNIVEF —)F by LFRERT CHUM - BOP S TEIR
L7z, - AEOWTNOFNIBWTLIEL L TFE
EWEL, FERODWTEEREZ#Z, ZEROZED S
NI-BW % IEIREGI & L7, SRBLITEMASAME T TR
ez, 77 VRICEELTRELL. TNEEYWO
FERDWT Ik Salewski FEVIC L W REEZRER L, IIE
oW TIIREERFRE 1T 72, 72, FR, &E
BIUVHWREEZHZEL:. INLOHBEB LUK, O
B, Mg, BIE, BERBIUHEE N —FBIE, 10
w/v%ENLT) VEICEELTREL:. Thoo@EE
SERNEBEEBIUCEHERICOWTH & FREICRER
BERERIT o2, 2B, FEMN, WEBIUMEREICEL
T, WHRELEHEHOMRAOHICEENBD LN
0, ThOEDREIIBLTIE, BEBLUDHEFEOM
EICowT b RBEREGREHETITo 2.

2) HER

A ERBONE
HEOHWCERB(EFRAILTR) 2R, SHE
[(ERB/FRER X100] BLUERHESE [(HE
ERBUAERER) X100] 2Rbd7z. T72, BROHE
FRORESL I U TR, EFEO%RE [(HEok
R/ MEOERE) X 100] 2EH L7,

B. ETRBOEE

FBERBEEEHAN, HAER [((BEERB/ER
B)X100] BXUHERDIBOERFE [((BE4HOE
BE/EEOH DAEIRE) X100] #ko. FTIRIZE
BL, BEORE, NEBIUARREONBNESY
To7z.

C. #EATE

HWEOHB L U4 BIC—EEA CHERERNIAE (litter
EE)r#lEl, (itter EE/BERE) ZE&BEICOWT
k&7 '

D. #l#
WE4BICEf 22— 7 VAL L ) BEE S ¥ THIR
L, AEBIUHHEEORWRNBEEL ER L7z,

5. HEHAEA |
RRES X UBBBIC oW TR PRE o7 20

DT RTCOF—F 1, HEERELELNED L VIEE
BROFHES 1EKRE LT, %&£¥, BartlettiFEizk Y
BEOFHOY—HIIDWTRE L. TORE, o8
PH—TH 5 LHUETESNIZHEE, ~TREROSE
FHEGF, BEEHCABSEIROONI-HEITE
Dunnett#£2 # 5 V3 Scheffe 5912 & W BREE & B4k ER
WERSHEE OB TELYREDOEDRERITo /2. D8H
B—Th b o758, Kruskal-Wallis DJEfIIREY %
TV, BECEEEITED S NIZEE T BE L B
YWERGE L OZE IOV T Dunnett B & % v 13 Scheffé
HMOMELTo7:. FEMEBSRERRF, HERSB L
UHBRYERSHOMAICEEL TA LN, HEWERK
SEETEEBLIUEESENL TV ARRICOWTE
Wilcoxon DJEMAMREIEIC L ) B L HBRYERS
BOBEIIOWIEEERERTo . BEKHER, 5%
BXU1%E L7

#ER

1. RE#SSEGEHFRR)
1), —RIRRE
WIENORSHROMEEY IZ OTIEED SNk h o
7z. i
200 mg/kg TS HOMERWIZB VT, SEEERSE
L0, EEMEOEMERNTEWIS AL, T LB
YOBIIZG1EET CRECHE ML, HESY L
NIOB L IIEICED bNzD, FORITREITES
L, #5238 DBIEAGNLE ko, ZOERITE
ERM05ELVHEEY, FOBBI0FETHERL:.
400 mg/kgZRSHICBVTIE, £ TOEYIIBVT, #
BIfE5- & ) BEENEOEFEE SN, HERHOHEM
EHITEROFELONFICEPIROON:. THhbHIE
58EE, wEH200% L D ESEORIPE DR,
305 #IIE IR L2s, #53HE L hETEESED
BIAEHL, TORCEITIEMWIBEREINL LH I
Tolz. £, HEEROEMD B VITRI DR, BN
YETAEWILEALNT. EEWIIBNTIE, 20

FERBBRGEAEZE L TEEINLY, BEWiBnT

X, HIRABRPRBEE L 22EEFRO 5Nz, 800
mg/kgBESHIIBVTH, BRF5BELHETOE
Y EBEIEIRD RO b 72, ERIZELICEET, &
BEOBI P OB TR L. T/, BRSWHICEE
MEZFE 2 B0 O MERE \C SR TR BIERD bz, LA L,
29 LHERD B S 5RMZICIEEL TV, 2ok -
SHEICBOTH, BRERBRBEIARZEBEY 5 Lix5H

CBoEmE £, BICERYICB Y TIZERAB T OE

ROBEB LUREEWRIRS L. LirL, 20k
BEICBVTE, HEHMOBERC, EEWIIBNT
IR, BEOIRRER 2R TEMW S HEEIZZ
NERTBLUGEED SN, WEHEESI, TEH
BRI HERLT, EEEORS B L UERREZEY S
BB L, /229 LAERERTEREOERT
BIEMIZH o 7.
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2) #E
A EE¥(Table 1)

200 mg/kg B ESEIZB VT, BEFETOTHEE
BXNBELLE L CEEERTEOONL D2 7228, 400
mg/kg B £ U°800 mg/kgH FREICB W, 50D
HEEIIHIC X 52 FHEEOED, ERRTHRICH
BRENICHEELTED LN, Thbb, 400 mg/kg
BEECTE, RSHEHATOFYREIL, SBEICEEL
THEWIEEETHZVIERETH o2, T/, 800
mg/kgTmEFHIZBVWTIE, REFHEBL T, FHYK
EIZEE (p<0.01) 2@ L7,

B. MEH4 (Table 2)
(1) 3BT

200 mg/kg ¥ SBEOFHHER, HRELIELEFASET
Holz. 400 mg/kgH GHTRBSRBROFHEEL,
SEBE LB L5, BETH o225, FELRENT
%07z, 800 me/kgHRICBVTIE, &5 HARE
1AEBLU2EBREOEHBEEREE (p<0.05 F 721
p<0.01) 1234 L7=.

(2) {EUREAR

HEYERSEOTIRBEFOFHEER, BICEE
BEIBIBNWT, REBEKEWLEBLVED LN,
200 mg/kg S EIZ BV TIE, FEBEEICHER L THREY
CHEBRBD T s o 7225, 400 mg/kg#E 5B 2BV
T, FE14 5 OFHEEIRFE (p<0.05) @A L,
HIE20H OFHAEEDFEERZRD bNL D o 7208,
BENDT THE LS. 800 mg/kgiXSEHEOEHEKEL,
IRHIE % 8 U CAE (p<0.05 ¥ 7213 p<0.01) 12 #4 L
VAR

(3) MHEFHAR
WEHBOKEIL, HEROTYEEDEI PR
RRERTWBEEZ LN, BB LUBELROTE
WKE L, 400 mg/kg ¥y 58 B & 17800 mg/kg k58T,
HREEC B L CA B (p<0.05 F 7243 p<0.01) Wi L
7z.

3y EEEL
A. ¥ (Table 3)

200 mg/keZSHEOEBHEEIIOVWTIE, MEEICEE
LT EERA LN o2, 400 mg/kgHSEEIZB W
T3, RSB B2MBOBELPERE (76 %~9.3 %)
Tl d o 7208 E (p<0.05 F 7213 p<0.01) 2 LT
7z. 800 mg/kgik 5B I BVTIE, HE L2 TOIRE
bt o THE (p<0.05 F 7213 p<0.01) 1A LTH D,
WA OBEIHT%~20%ThH o7z,

B. [Eh#) (Table 4)
(1) B

200 mg/kg B EHOEBHEERINBHELAETH 72,
400 mg/kg R SEHOBEEIIVTNOBIZBNTY,

-243-

374

BEICHB L THD (63 %~75%) LTBY, %IHME
BOLERIZBWTIE Z O IZHEN A & (p<0.05)
THolz. 800 mg/kgESHIIBVWTHHMEIWICHE
(p<0.01) ZWAHFE DL, WEEICLEL B

CRREIEHI0%~15%Th o 7.

(2) FIREARS

200 mg/kg RSB OBHEER, WTLOBUERIIBW
TOMEBEL VR (2.3 %~4.7 %) LTIz, HEHh
CAEELRZLDTEZ o7, 400 mg/kgiR5EICB VT
LEEEIITRTCOBERICED (56 %~10.2 %) LT
BY, HRATEEHOBSIEHETACEE (p<0.06dH 5 \»
13p<0.01) TH -7z, 800 mg/kgix 5HOBHEEIL, v
TRNOWERIZBWTHEE (p<0.055 5 idp<0.01)
WEALTBY, FORBAIEAREICIEE L TR %~
11% CTH o7,

(3) HEHAE A

R EERSEOBEERVWTIORSERE IIB Y
THMERICHELTHA B8 %~15.0% LTHBY,
BLORBREREBESECKEL L. LrL, BEED
EEREN B K E o 2720, KETHEEEZRALR
dro .

4) RgE

WTNOEBRDELERSEB LT hoOBREHICE
WTh, RPCIEZESRD SN EWOEEICEEE
BAabNEho7z. LL, 800 me/kgtk SRS
BoKREIZBWT, ELWEoMEE T8 L -8
MEREIC F N ENIB L U2[LED STz,

5) fESleRE
A I
(1) Mm%EF18Z (Table 5)

FRIMERFROZEAL & L T400 mg/kg#% 58 D Hb (15.0
g/dL) B & U800 mg/kg % 5B D Hb(14.9 g/dl) 2 LV
\CH(42.7 %) PRI E B (p<0.05 & 5213 p<0.01)
2P LT, 2ORBERBEDTEENODLOTH-
7z, BHEFROI4BABES v MBI 5BESRERO
Hb® L 'HtIX, #h®Nn145~156g/dL$B X U740.1 ~
43%THY, ERBMMRTRTINSOHEENICE S
NHI b, EEFNICERRLRZLDEEZONS,

(2) IMEHE{LFEEE (Table 6)
BEMESRSECIBVT, MEEOEETIES S0
FHE(D<0.01) ZBAFRD N7, FEEICBIFAM
EBEOLEIRIZ, 129~ 150 mg/dLTH - 724%, 200,
40038 X U800 mg/kg & 5E T £ N FN 105~ 138,
115~ 14138 X 1798~ 131 mg/dLTH -7z, F7z, 200
BLU800 mg/kgZSBIZBVWTHY) TLADERETIED
5PHEHICE E (p<0.01) 24, BLU, chbHHk
BEBIBTAY VOBETRD ZFKINICER
(p<0.053 5\ i p<0.01) ZHEMPHED Nz, Thb



14-TE2 5 F =N

FN T ABIVY BRI EEHBEROE(L
ThY, ERZHCIEERLZDIDEEILNS.

(3) J|EEE(Table7) :

4008 L U800 mg/kgREMOFBEEENHE
(p<0.053 B Wiz p<0.01) I L Twizds, hELE
BICEBEZEIRO NP o7, ZOEIIGFERS
PRELZZbDEEZONSG, T/, 800 me/ketk 58
ZBWTiE, BREEEOHE (p<0.05) 2BLB LU
BEOHBERBOEE (0<0.05) 2BMPRD & 258,
WERLEEBDICHEEL TE LB LTH Y, EHXE
FICEROSH BB TE R/,

(4) =
BB ERS W CEBR L EZZ LN EEFRRIITD
LR olz.

(5) FRIBHMBFIRE (Table 8)

BBkt APIR, BHE, LR, MERE, FBE, BELABX
UN—F—RICUTOFRRIRBO LN, FOMOME
CEREIBRESI N2, 7.

(PR

400 mg/kg S BED5ILE & 17800 me/kgix 58 D7
LICHIE RO U E AR A LN, 400 mg/kgiz
SBD4ILE L U800 mg/kg HHH D 12IEDHEEEA B
WML RD SR, Foft, MEBEOIE, 400
mg/kg B SFHEDO2ILE X 7800 mg/kgx S D ILDOK;
BEARBIZ) VS IROBEIRD Hhi:.

Gz

*ERRES L UN800 me/kg ¥k SRR I/NEER I o I
DRERAML, /NPRISERE, BEFMENL, FEIREERS X UHEERE
~DOFHEROBEI A S NzHS, WMEEICEES XU
BEoETLPo7:.

(&)

 XTEREEE X U800 me/kg GBS, BiED L VITEE
BRHMI%, eosinophilic body, RS OREBHIGE, BX
DIFFRAH SN2, WEEICHEB L UBENEZIIA
Loz, F0OM, MEEOLEIZY ¥/ SBRKORE
DD LT,

(L)

WRED IR LHOBELMEA LN, HRESLIT
800 mg/kg HEEEDZ 1 EICEIREFEH D iz,

(P fig) .

FTEREE S L UN800 me/keg SRR, BAEMEL LT
BREEEFSALNIY, HEBICEEBLUVEEOER
AN od. FOM, HEEOLIELE X U800
mg/kgSEDOILI, BOTEEOEMIBOLN
7z,

(KEE)

800 mg/kg B 5D 1 ILOBMENIC, SREMEY
FTh bz,

(FEEH5)

T EREED L U800 mg/kgH5BIZ, ) Y NEROERE,

BTFAFEFALNLY, BEBCEEBLIUREREDCE
RO LN oz,

(N—=F—RR) :

IREOLLDS & U800 mg/kg’RSFHDLILIZY ix

. ROBHEDFH LN LUICEEIRBO 5N e h o7z,

B. IfE
(1) HREEE(Table7) .

400 mg/kgZ 5 FHICB VT, FROXEENEE
(p<0.05) IZBA L, BROLEEIEE (p<0.05) 121
ML T/, 800 mg/kgRGHICBWTIE, [FEOEE
EBIUREENEE OO IZEAIL, T/, BK
DEEEDIAE OB KK LT W, Thbogk
BTN D ERERD I TE LB TH Y, B
ZHRICEROD LB TId LD o7z,

(2) Hi
WEYERSIGERT A EEDLNLIEEFTRE -
7.

(3) RIBMBERE (Table 8)

FERE, MuRR, BREE, B, O BEBLUON-F—
BT oORESED SNz, ZOMOMBICER L8
BaAnNhh ol

ERECBIEERROBEILTORY TH 5.

(BERE) 4

400 mg/kg x5 F D 1ILB X 7800 mg/kgix 58D 3
i LU E AMEBRERAA b, 400 mg/kgi% 55
D2PEB L U800 mg/kg ¥ GRED 12 L DHEEH B I #7
WAL SNz, FoM, 200 mg/kgRSHDIED
MIEERRIC) Y EOBRBEIED b,

(Raf)

WEBELEUCSREEICER/IALNTY, 4008 &
N800 mg/kgik 58Tk, ZOEEIIWEEI Y IS
ol FOM, 4008 L U800 mg/kg S EHEMNK1ITIZ,
s 1R S NSF (WA

(FHiE)

HERE B L U800 mg/kg¥X SR, INERDMDOIER
1k, /NAEES L BSEATA b7 08, TEERICHE
EBIUBEDEI LRI o7-.

(EHR) .

FTERBES X U800 me/ke SR, Bid 5\ ITEA
RMENHONI=D, MERICEEB LI UREDOEILR
Mofz. FOM, 800 mg/kg&GEDOILIC, HEER
BOBKRILEVRD bz,

(L)

ITREED1LICEREENR L LN,

(FELER)

WRELSUCEFECBABMESALNLL, 800
mg/kg#E 5 ETIIEMMBE ORI RO 5N E 0%
oz, oM, HBELECEEICBREENLALNL
7%, BBMMIEES L UBREOZER Lo, ZOM,
400 mg/kg %S EHED2EE X U800 mg/kgH®5EH D 3L
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BB ASE b, FTEREED 1UC ISR bz,
(N—F—fR)

RS X 17800 mg/kg T G HOLIRIZBRILAED
TN B STz,

2. SERASE

1) AFERBERTR

A, XBERGHE (Table 9)
REZEIZVWTFNORSERIIBVWTH100 % Tho 7z

FILENAS, STHREE, 20038 X 07800 mg/kg k5B Ic %
NENL, 1B LUCED SNz, WERMERS & B

ETA2EERELTE R0 7.

B. /b LUHEIRE
SEB L UBEREBICEALCOEERR I v o7z,

C. SEIREMHE, BRES & UGEHKE (Table 10)
INHEEFEHICHLTOEFHRRE P o .

D. HERS L UHEIREAR (Table 10)

HEEZSTVWTNLOFRERIIBVWTYS, 2TOREKE
B hsote L, EIEHEICEA L TOIEFEALN 2P
VAR

2) HERMR

A, —fIRiES L UETE M (Table 10)
EEEICELTE, )BREZSOWTLOREEICS

WTHEBEFRRII o7

B. k& (Table 10)

AR I LB LA MEERE R 0 AR 4 B DKED, 800
mg/kg TS BEIZBVWTED (102 %B L U888 %) Tiddh
B0 (p<0.05) i A L 7=,

C. Wik
EROFEICE LT, SEEFSTVWTNORESHE
KBV THEEFTRII 2o 7.

EE

FEZBE LT, FESH LT —RREBIIHT L8
B EECBEOETS X UBENHICBIT 2 FEEES
BALDED bz,

1,4-7 % v o4 — VxS L AERERRITV o2
EXNTENSY, FOFTBLTEHESIN TS~
BREOB L LTI, RELOEREIHLb0D, &
HEORIBLUERTH -7, KRRICBWTY, Z
3 L7-21ti2400 mg/kg D EDEBSEICBWTEHEZ N
72. 200 mg/kg B SBEIC BV TIRIEEMIE L LATEL
2R, TRR1A-T Y Y IV F — VOERREEEES 10T
BEETAIEEEZZ, BUHEERZA LS RP o,
400 mg/kg B SEIZB VT, BSOETICHE> TIEE
HoBEbhERPeEtL, NEEZRTEWHREHL .

e ~245-

F7z, 29 L5 o&T I BRI, 147500
T VORBEEOELMZREL TS LEDbNS. #
IREAR AR BRT AEEEA SN -BRHE LT
X, ZoHETEMoRESERICEML, FRERREE
TIZHI50 %~ 60 BEEML TWioiZatL, 14-7F >~
V- VOFRERARTORSESEEOH OREICED
WTWizZ EiZEBbDEEDbNS,

HEM o MBEE{LFEREICBNT, BETIZH 575,
BEICEE R RDITEE SNz, Jedrychowski 5 i
147 % T F—IVOBEEL0 mg/kg TOHREEY,
Wistar 25 v MiC28 BEBEORS L7z2%, MAEECH
LTI, MEMICEBEZRFED TR WITEOFER
BEEOHME L BILL LA ERL T, LzdfsT
AREBRTALNMBEEOBREORE, HRYERS

W EBDOPRR, FEHING.

BHOREALRFEEIIBWT, BT LEEOUE AN
BB & CHEE AR ORMEAL 25400 mg/kg B LD
S5EBIBVCEESNEY, ThbOFRIRBENR
B GRS R0l LPLILTY YU F— VI
EBREIZEMZ L -DFTIEBRESNTBYY, F
Mz & 2 BBEOTHEFHBRWE D 5 Wik oREw D
MR ~OBITEHREL, FOEREI L YWEHEER
JELRB L L EBZ B ENTELS. :

HFERAEZEICE LT, BEAOEERICEELL
BREBIIBNC, HBRYWERS L OBELRTEMIT
LN hol. ERICELTIE, MEEROERY
B OREDS, 800 mg/kgRSBIBVTHI L. 20
BALRBEYOHBTLAOFEAHRENRETH /-2 &
ZREELTWAEDD»S LW, SEHZEHNERITTH

TdH5.
D EDREBEREDN L, FHEBREHT TR, 14-75 >
VA - VORERSERICET S BEEERR, ML b

12200 mg/kg/day = TH A&, £EFEFHICETLE
FEE MR L b 12800 mg/kg/day, ERIIxLTHE
400 mg/kg/day TH 5 L HITE N 5.
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Tablel  Body weights of male rats treated orally with 1,4-butanediol in the combined repeat dose and
reproductive/developmental toxicity screening test .

Dose (mg/kg) 0 ' 200 400 800

Days of administration
1 (Init. wt.) 296.6 + 7.3 (13)  296.7+82 13) 2070+73 (13)  296.6+82 (13)
8 335.0 +17.1 (13) 3353+ 16.3 (13) 3231+128 (13) 304.8 +14.6* (13)
15 3715206  (13) 37234230  (13) 3B76+166  (13)  335.0x 155" (13)
22 395.9+23.8 (13) 398.7 + 254 (13) 381.4 +=19.1 (13) 358.5+18.7* (13)
29 424.3+27.7 (13) 428.2 - 28.3 (13) 4052+ 21.1 (13) 381.5+17.3* (13)
36 4462+301  (13)  4541%317 (13) 42534209  (13)  402.7+18.9* (13)
42 4634+311  (13)  4700+327 (13 4414+232  (13) 4164 +18.9* (13)
Values are expressed as mean+S.D. in grams.
Parenthesis indicates number of animals.
**:significant difference from control, p<0.01
Table2  Body weights of female rats treated orally with 1,4-butanediol in the combined repeat dose and
reproductive/developmental toxicity screening test
Dose (mg/kg) 0 200 400 800
Days of administration
(Pre-mating period)
1 (Init. wt.) 216.5+6.5 (13) 2166 74 (13) 216.1 +6.3 (13) 216.0 6.3 (13)
8 2351126  (13)  2322+109  (13) 2292+73 (13) 219.7 £8.8*  (13)
15 251.8 +154 (13) 251.8 +16.2 (13) 2454 74 (13) 237.9+11.2* (13)
Days of pregnancy .
0 250.2+14.9 (12) 260.7 £ 16.5 (12) 2525%+178 (13) 242.1 +135%  (11)
7 300.4 = 20.1 (12) 29253 19.3 (12) 285.3 +10.9 (13) 2794 +£18.0* (11)
14 339.0+£ 226 (12) 3294 +22.2 (12) 318.1+114% (13) 312.7 £21.0% (11)
20 4129+233 (12) 4011%+27.1 (12) 3010185  (13)  3824+£294* (11)
Days of lactation
0 , 3082+321 (12) 3024+201  (12) 2791121 (13) 2768 £ 21.7%  (11)
4 : 355.1 £ 234 (12) 321.1 ::26.0 (12) 305.6 £16.9%* (13) 296.5 £ 234%  (11)
Values are expressed as mean+S.D. in grams.
Parenthesis indicates number of animals.
* lsignificant difference from control, p<0.05
** . significant difference from control, p<<0.01
Table3  Food consumption of male rats treated orally with 1,4-butanediol in the combined repeat dose and
reproductive/developmental toxicity screening test
Dose (mg/kg) 0 200 400 800
Days of administration ) ’ v
1~ 8 ©198.2+139 (13) 199.1 +13.8 13) 183.1 £9.8* (13) 159.5 £ 15.1* (13)
8~15 1976 +12.0 (13) 192.8 - 14.1 (13) 1783 £ 12.2** (13) 162.7 £ 15.0%* (13)
20~ 36 187.9+118  (13)  1934%152  (13)  1783+83 (13)  1749+112* (13)
36~42 161.5+9.8 (13) 1644 £ 11.8 (13) 154.0+£79 (13) 1459 £9.1*  (13)

Values are expressed as meanS.D. in grams.
Parenthesis indicates number of animals.

* significant difference from control, p<0.05
**significant difference from control, p<0.01
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Table4  Food consumption of female rats treated orally with 1,4-butanediol in the combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg) 0 200 400 800
Days of adminsitration
(Pre-mating period)
1~ 8 1404+131  (13) 139.9+87 (13) 129.94+9.0%  (13) 118.7+£89*  (13)
8~15 1419+117  (13) 1455+11.2  (13) 1330+ 74 (13) 128.1 £9.5%  (13)
Days of pregnancy -
0~ 7 1732+142  (12) 1651+132  (12) 157.8+£10.2* (13) 1583 +16.7% (11)
7~14 1836176  (12) 177.3+153  (12) 1648 +86*  (13) 167.6+13.2* (11)
14~20 . 1541129 (12) 1506 =143  (12) 1455+ 9.4 (13) 137.7£105% (11)
Days of lactation
0~ 4 1219+125  (12) 1112+247  (12) 1086+216 (13) 103.6+220 (1)

Values are expressed as mean+S.D. in grams.
Parenthesis indicates number of animals.

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

Table 5  Hematology of male rats treated orally with 1,4-butanediol in the combined repeat dose and
reproductive/ developmental toxicity screening test

Dose (mg/kg) 0 200 400 800
Male
Red blood cells
Count (X 10*/mm?) 821+24 ¢ (13 805 + 34 (13) 803 =37 (13) 797 + 22 (13)
Hemoglobin (g/dl) 156 £ 0.6 (13) 15.1+04 (13) 150+ 06*  (13) 149£05*  (13)
Hematocrit (%) 444+15 (13) 435+ 13 (13) 429+18 (13) 42.7+15%  (13)
MCV (um®) 541+19 (13) 54120 (13) 53.5+ 1.2 (13) 53.6 +2.0 (13)
MCH(pg) ' 19.0£0.7 (13) 188 +£0.7 (13) 186+ 04 (13) 18.7 £ 0.7 (13)
MCHC (%) 35.1+£06 (13) 34.8£0.3 (13) 34803 (13) 349+03 (13)
‘White blood cells »
Count (X 10*/mm”) 71+ 14 (13) 58 & 14* (13) 54+£10%  (13) 67 = 14 (13)
Band neutrophil (%) 0+0 (13) 00 (13) 0+0 (13) 0+0 (13)
Segmented neutrophil (%) 147 (13) 15+6 (13) 17+7 (13) 14+7 (13)
Eosinophil (%) (13) 1+1 (13) 1£1 13) 1+2 (13)
Basophil (%) 0£0 (13) 0£0 (13) 0+0 (13) 0+0 (13)
Monocyte (%) 32 (13) 442 (13) 442 (13) 4+3 (13)
Lymphocyte (%) 82+7 (13) 79+8 (13) 78+8 (13) 80+9 (13)
Platelet
Count (X 10*/mm?) 102.9 £ 12.3 (13)  1001£11.0  (13) 1047x108  (13) 97.8+8.0 (13)

Values are expressed as mean+S.D.
Parenthesis indicates number of animals.

* significant difference from control, p<0.05
**: significant difference from control, p<0.01
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Table 6  Blood chemistry of male rats treated orally with 1,4-butanediol in the combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg) 0 200 400 800

Total protein (g/dL) 56+02 (13) 55+0.1 (13) 5.4+0.2 (13) 54+02 (13)
Albumin(g/dL) 3.0+0.1 (13) 29=+0.1 (13) 29+0.1 (13) 2901 (13)
A/G 1.12+£008 = (13) L17+012 (13) 1.16+0.13 (13) 1.16 £0.14 (13)
BUN(mg/dL) 16+1 (13) 15+2 (13) 15+£2 (13) 17+3 (13)
Creatinine (mg/dL) 0.7+0.1 (13) 0.7 0.0 (13) 0.7+0.1 (13) 0.7+0.1 (13)
Glucose (mg/dL) 139 %7 13) 127 £ 10** (13) 128 £ 9** 13) 116 £ 9** (13)
Total cholesterol (mg/dL) 29+3 (13) 27+6  (13) 27+4 (13) 2044 (13)
Total bilirubin(mg/dL) 0.06 % 0.02 (13) 006004  (13) 0.07 £ 0.02 (13) 0.06£003  (13)
Na(mEq/L) 143.9+0.9 (13)  1445+07 (13) 143.2+08 (13) 1436=13 (13)
K(mEq/L) 4.17+0.20 (13) 3.92+0.17* . (13) 408+020  (13) 3.89+0.15%* (13)
Cl{(mEq/L) 108.7+ 1.3 (13) 108811 (13)  1086=%1.3 (13) 1082+10  (13)
Ca(mg/dL) 85+02 (13) 86+0.2 (13) 8.6+0.3 (13) 8702 (13)
Inorg. phos. (mg/dL) 56403 (13) 6.0+05* (13) 5.8 + 0.3 (13) 6505 (13)
ALP(U/L) 303 & 44 (13) 280 £ 27 (13) 297 + 34 (13) 307 £48 (13)
GPT(U/L) 31+4 (13) 30+5 (13) 3416 (13) 2943 (13)
GOT(U/L) 68+6 (13) 65+ 10 (13) 66+ 7 (13) 66 £7 (13)
vGTP(U/L) 0+0 (13) 0+0 (13) 0+0 (13) 0+0 (13)

Values are expressed as mean®S.D.
Parenthesis indicates number of animals.

* significant difference from control, p<0.05
**:significant difference from control, p<<0.01
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Table 7 Absolute and relative organ weights of rats treated orally with 1,4-butanediol in the combined repeat dose
and reproductive/developmental toxicity screening test .

Sex Dose (mg/kg) 0 200 400 800

Final body weight (g) 434.3429.3 (13)  4435£30.7 (13) 4153+ ZC.4 (13) 390.8 £18.0** (13)

Liver (g) 12.15+1.36° (13)  1L.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 2644015
Kidneys (g) 2.82+0.20 (13) 2.86 +0.22 (13) 264+018  (13) 2.62+016* (13)
0.65 £ 0.04 0.65 £ 0.03 0.64 +0.03 0.67 +0.03
Male
Thymus (mg) 3488+103.5 (13) 3433+94.8 (13)  3178+796  (13) 2862698 (13)
8094255 776+216 76.2 £ 17.2 73.3+18.0
Testes (g) 3.06 £ 0.20 (13) 3.11+0.37 (13) 3.14+021 (13) 3.06 +0.17 (13)
0.71 £0.05 0.70 £0.08 0.76 = 0.06 0.78 £ 0.07*
Epididymides (g) 1.194+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
Final body weight (g) 335.1 £234 (12)  321.1+26.0 (12) 3056 £169* (13)  296.5+234* (11)
Liver (2) 14.27 +0.92 (12) 1336140 (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**
Female X
Kidneys (g) 2.07+0.15 (12) 2.07 £0.21 (12) 200+0.18  (13) 1.88+0.17*  (11)
0.62 % 0.06 065+ 0.05 0.69 = 0.06* 0.63 £ 0.04

Thymus (mg) 231.7+ 889 (12)  221.1+£66.1 (12) 188.9 +62.0 (13) 167.0 £ 57.5 an
68.6 +23.5 68.1 £16.7 61.3 £ 18.1 555+ 15.9

Values are expressed as mean+S.D.

Parenthesis indicates number of animals.
a:absolute weight

b:relative weight (g or mg per 100 g body weight)
* lsignificant difference from control, p<0.05

** significant difference from control, p<<0.01
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Table 8~ Histopathological findings of rats treated orally with 1, 4-butanediol in combined repeat dose and

reproductive/developmental toxicity screening test

Organ [Number of animals examined] Sex: " male female .

Findings, grade and number of animals Dose(mg/kg) : 0 200 400 800 0 200 400 800
Urinary bladder [13] [13] [12] (13} (13] 2] 3] {131

Diffuse hyperplasia of epithelium total 0 0 5 7 0 0 1 3

’ + 0 0 5 7 0 0 1 3

Fibrosis in lamina propria total 0 0 4 12 0 0 2 12

+. 0 0 4 12: 0 0 2 12

Infiltration of lymphocytes in total 3 0 2 1 0 1 0 0
lamina propria + 3 0 2 1 0 1 0 0
Thymus 13 [0l [o] 0133 Q3] 03 (3] 03]
Atrophy total 0 0 1 1 5 7

+ 0 0 0 1 2 2

+ 0 0 1 0 3 5

Hemorrhage total 0 0 0 0 1 1

+ 0 0 0 0 1 0

+ 0 0 0 0 0 1
Spleen fis (o (o (181 (3] i3] (3] (3]

Extramedullary hematopoiesis ) total 13 13 13 13 13 13

+ 6 4 1 1 0 4

+ 7 9 4 5 5 6

_ ++ 0 0 8 7 8 3

Deposits of pigment total 13 13 13 13 13 13

+ 2 0 0 1 1 3

+ 11 13 13 12 12 10

Congestion total 1 3 0 0 2 3

+ 1 3 0 0 0 0

+ 0 0 0 0 2 3

Fibrosis total 0 0 1 0 0 0

+ 0 0 1 0 0 0
Liver {1 [ol [0l @3] {31 [o] (o] 03]

Fatty change of hepatocyte in total 13 13 1 1

peripheral zone + 0 0’ 0 1

+ 10 1 0

++ 5 3 0 0

Microgranuloma total 10 11 6 7

+ 9 11 6 7

+ 1 0 0 0

Extramedullary hematopoiesis total 1 2 4 3

+ 1 2 4 3

Focal necrosis total 2 1 0 0

* 1 0 0 0

+ 1 1 0 0

Infiltration neutrophils in total 2 1 0 0
necrotic focus k= 1 1 0 0

+ 1 0 0 0

+:very slight, +.slight, ++. moderate, +++.severe
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Table8  (continued)

Organ [Number of animals examined] Sex: male ) female
Findings, grade and number of animals Dose(mg/kg) 0 200 400 800 0 200 400 800
Kidney (13 [o} [ol (3] [13] (ol [0 (13
Atrophic/regenerated tubule total 12 11 5 7
+ 10 11 5 7
+ 2 0 0 0
Eosinophilic body total 8 4 0 0
+ 5 2 0 0
+ 3 2 0 0
Focal dilatation of tubule in total 1 1 0 0
medulla + 1 1 0 0
Dilatation of pelvis total 2 2 0 0
+ 2 2 0 0
Infiltration of lymphocytes total 1 0 0 0
+ 1 0 0 0
Calcification in cortico-medullary total 0 0 0 1
junction + 0 0 0 1
Brain (133 ror fo1 [13] (3] [0l (o [13]
Partial defect total 1 0 0 0
+ 1 0 0 0
Heart {13, [0 [0 (3 fis  [ol [0 03
Myocardial fibrosis total 1 0 0 0
+ 1 0 0 0
Focal necrosis total 1 1 1 0
+ 1 1 1 0
Harderian gland (13} [ o] (ol [13] [13] (ol [0 [13]
Infiltration of lymphocytes total 4 1 0 0
+ 3 1 0 0
+ 1 .0 0 0
Increased pigmentation total 0 0 1 1
+ 0 0 1 1
Testis 133 [0l [o] Qa3 ted fol [0 T[40
Multinucleated giant cells in total 0 1
seminiferous tubules + 0 1
Epididymis (13 (o1 [0l 03] (ol [o} [0 [a
Infiltration of lymphocytes total 8 8
+ 5 6
+ 3 2
Spermatic granuloma total 3 2
+ 3 2
+.very slight, +:slight, ++:moderate, +++.severe
383
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Table®  Summary of reproductive performance in parental rats treated orally with 1,4-butanediol in the combined
repeat dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 ‘ 200 400 800
Number of mated pairs » 13 13 13 13
Number of copulated pairs 13 13 ’ 13 13
Copulation index # 100.0 100.0 100.0 100.0
Number of pregnant animals 12 12 13 11
Fertility index ® 92.3 92.3 100.0 84.6
Pairing days until copulation

(mean+S.D.) 28t1.2 28%+19 3.1%+12 30435
Frequency of vaginal estrus

(mean+S.D.) 1.0£00 11+£03 1L1£03 11+03

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 100;%
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Table 10 Summary of development of pups from dams treated orally with 1, 4-butanediol in the combined repeat
dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 200 400 800
Number of pregnant females 12 12 13 11
Number of pregnant females
with pups alive 12 12 13 11
Gestation index 100.0 100.0 100.0 100.0
Gestation length in days 220+0.0 (12) 22.0£0.0 (12) 222404 (13) 222+04 (1n
Number of corpora letea 176 =34 (12) 179+ 44 (12) 170+ 14 (13) 16.8+1.9 (11
Number of implantation sites 15120 (12) 158 +24 (12) 154+1.3 (13) 159+ 16 (11)
Implantation index ® 87.5+13.9 (12) 89.6 £11.3 (12) 908 £ 8.0 13) 949157 (11)
Day 0 of lactation
Number of pups born 148+1.9 (12) 146+22 (12) 146 +£1.9 (13) 1504+ 1.8 (11)
Delivery index® 98429 (12) 92.9+71 (12) 948 +6.3 (13) 94.2 £4.7 (11)
- Number of pups alive 147 +1.9 (12) 14421 (12) 13.9+21 (13) 14.7+18 (11)
Birth index » 973+33 (12) 92.0+83 (12) 904 +10.6 (13) 924 £44 1y
Live birth index ® 989+25 (12) 98.9+25 (12) 955+9.8 (13) 98.2+£3.1 (1)
Pup weight in grams
Male 6.3 0.3 (12) 6003 (12) 6.4 3 (13) 0.5 (11)
Female 6.0+0.3 (12) 58+ (12) 6.0+0.3 (13) 6 (11)
Sex ratio ¥ 456+ 134 (12) 478 +13.5 12) - 51.6 £15.1 (13) 46.2 £ 14.8 1)
Day 4 of lactation
Number of pups alive 14417 (12) 143+20 (12) 13.8£22 (13) 145+15 - (1D
Viability index © 98.5+28 12) 99.5+1.7 (12) 993+ 25 (13) 984 +£3.7 11
Pup weight in grams
Male 102+08- (12) +0.7 (12) 10.0 £05 (13) 9.3+0.8* (11
Female 98+1.0 (12) +0.8 (12) 9.6+05 (13) 8.8+£08* (11)
Sex ratio ¥ 463+ 13.2 (12) 475+ 134 (12) 51.9+14.8 (13) 46.7+15.1 (11)
Values are expressed as mean+S5.D.
~ Parenthesis indicates the number of litters evaluated.
*.significant difference from control, p<0.05
A) :Gestation index = (Number of pregnant females with pups alive/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 pups alive on day 0/Number of implantation sites) X 100;%
E) :Live birth index = (Number of pups alive on day 0/Nurmber of pups born) X 100;%
F) : Sex ratio = (Number of males pups alive on day 0/Number of pups alive on day 0) X 100;%
G) :Viability index = (Number of pups alive on day 4/Number of pups alive on day 0)X 100;%
H) :Sex ratio = (Number of male pups alive on day 4/Number of pups alive on day 4)X 100;%
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