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Reverse Mutation Test of 1,4-Butanediol on Bacteria
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14- 79 04— ilonT, MErHAVLIERER
HER % Ehi L7z,

¥ME®H & LT, Salmonella typhimurium TA100,
TA1535, TA98, TAL1537" 3 & OF Escherichia coli WP2
uvrAP OSEM A BV, SO mix HERINS L ORnEE
TRy, BERERB THERS RO N 2h 71
ZEAn, FHERTIE SO mix EIAME L EMRE L
313~5000 ug/ 7L — FNOEBTERL /. T2,
TA1537 @ S9 mix BREMARTIE, ARBRER—DH
ECHBAMERBRY EmL 7.

FOE, HOWSEEOREHROVCTINOHEILS
WT b, FENFBEN2ENLEE 2 LZBHREOH LH18)F
FEIUZ-HOBIMLEO N b - 7.

PLEOERDLS, 14- 7% 2 d— ik, Bu/-RE
FILBWTEEREL A L v (BB L HsEI .

Hik

Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA98
Salmonella typhimurium TA1537
S. typhimurium D 4FRIZI975E10A 31827 A Y
HERE, H) T AN ZTKEOBN. Ames LR S
R A DA
E. coli WP2 uvrA #1£ 197945 A 9 B (ZE L B{RFE
FHOBHERELLL 5 Y FITL.
MEBT-80CUTTHBERFELLODEZA, &H
PROGFHERIL, RERTEORERIC, 73 /BEX
T, UVERSH, BIUBEEGf) 72 Vit
EF pKMIOI(7' 7 2 2 F) OFEIZOWTH~N, Hit
DVHERFINTwD I ol L7e. RBUIBLT, =2
— Yz 70 ZNo 2(0Oxoid) & A7 LFRIRERE
CBEL-EEY -E2REL, 37CTI0MEEER
EOBEELSLOYREERE L1

(#EaE)

1,4-7% » Y4+ — WV (CAS No. 110-63-4) i&, TF&
9.4 NEEEPHETH L. AurigBYEil, =%
{b2Emp3E, O v F &S B5104, #FE99.8 wt% (A4

Wi0.06 wt% 14- T FF v Faxi 7572 -2, 007
wt% 2-(4-v Fax o 7F 4% )5 S Fury
Y)THY, ZEFWRroMEEINT. HBRYE I,
RS THEREFTI VL, FERCERREL.

1,4- 7% 00 F— N3, BHEFHEKAK(ZY V&
5 K5A80, MARKFHEETH) AR L TESEENH
AR Lok, BEETARB3IZL2TERRL,
ER DI ERICH V7.

(ZieFSEEL L))
BB BEBYEB L S 20BERLDTOEBY T
H5.
AF2 1 2-(2-7 ) )-3-(5-= b a-2-7 Y L) T
T 3R (EREER)
SA 1 T UALF P A (FOGHEE T M)
9AA [ 9-7 3/ 7)Y (SigmaChem. Co.)
2AA L 2-T7 2/ T b I E s (FIAEEE T M)
AF2 BEL U 20A 3T AF L ANLFF L F(DMSO) i
BHRLELOT -20CCHERAL, HMHEHEL .
9AA X DMSO 2, SA WHKIZERL, EXMIIiE
ARV AN

(#&H 5 £ O SO mix D)
1) by TTH—(TAEME)
TROKBE(A) BLU(B) *FEHL 1011 DEET

BELL.

(A) 232 b7 H—(Difco) 0.6 %
b7 | o il RV RPN 0.5%

(B)*L-vXAF T 0.5 mM
D-¥£4F 0.5 mM

FWP2 uvrA B2, 05 mML- M) TR T 7 o KE
R LAV A

2) SRR
His, BREE TEWRORLERERE v/
hd, BRIV OBREITEOLEBYTH 5.

Bk~ 7 A 27 L - TKF 02¢g
7 I B 1KHI 2g
) YBEKREZA Y L 10g
VUBE—T EZ Y b 1.92¢
KEEfEF R YL 0.66g
=3 20g
3% 7 # — (Difco) 15¢

ZUOmmDOL vy —L1HH7H 30ml vl TEST
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H5.
3) S9 mix
ImlBTFTRORTEED

S9** 0.1 ml
- A7 VAN 8 umol
AL S ) T L 33 umol
TSV a—R-6-1) VEE 5 pwmol
NADH 4 umol
NADPH 4 umol

F MU L) CEEREWE (pH 7.4) 100 wmol
** 7 B#E D Sprague-Dawley RMT v F &7 = /N
¥y - (PB)BLU S5, 6-Xv V77K (BF) D
HRARS CEEEFEL THER LSO A/,

(A ZE)

TLArFaN—33 FEIIEY, SO mix ERMNER
BB LS9 mix w17 o 72,
NERRERE RIS, WERMERNWE 0.l mi, V) CEEEER
0.5 mi(S9 mix FRIMFAERICHBVTIT SO mix 0.5 ml), B
EFER 01l ml 2REL, 37CT200MEER: HEE
Lzob, by 7T —2mixMz TiRML, Gl
BERECHLTES ., T2, HBEEE L CHBYE
RGO D IFERBE, F-3BECHRETRYE
BREYBWE., EREFIEOBUNRBYMEOLIREL &
Zfﬁﬁ%ti%’l’able IR L. BB L OB IREEL,
FEECERRL/thoRERE L@ E L, B®IE37CT
A3BERATV, A LAEE oo -—HrEE L. A
WOEEIZOVTIE, AR® L VIZEREMET T,
ERXFETMOBEDORE»SHIBT L. B ERIIAE
HERBICBVWTIE, GBS URBEMBECEINT
o, FRARICOVWTIHIRT 2 L. £/, XiEb
FUBBESRBIIBV T, BBEESBLUSHEILD
X 3T oOHY, FhENFTOEHELEEREY
ko, BEHEREBE1IE, ARBREIFR-HEIIDOW
T2MERL, BROBRHEOHER T -72. 72,
TA1537 @ S9 mix ERMAEBRIZ OV TIE, FHERI LK
HRERTI DRV ELZ L0, BRERBR 1T /2.

(HERE)
BAwisBOBREEN L, 1BUEOREED S9
mix ERMD B id SO mix mNESIIB VT, HERY
ErEHETALAEREILBYAERE T U Z - HOFHE
A, BEMBOFRIIENT2EL LIIEMNL, 20,
ZOEMCBEEDS 2 CIIHEREEI RO NGBS
2, UEBEBYEIARKBRIIBVWTERREEYETS
(i) LHETAI L E LA 2FL, 2EOFRKEBED
—HTOAER IO = BOFHEIBELBED2ME
DEE s BENEDONIBEIIBVT, F0OBEY
BEAIOUTCTHY), EEIo_—HoEMIBEXK
BHurZEoonzWigsdBEErTsZ L E LT
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(BEETHER) _

14-7% ¥ I A= )IZ2WwT 50~5000 ug/ 7L — &
DEATLALEHIL LT, REBETERL. TOFER,
TATOREED S9 mix BRMARE L URMAED
W BT O HERERO b 2o 72

LidoT, RRBRICBAESHAEIR, S mix &
TRINGRER B &L RN ER L 5000 g/ 7L — R & LT

(A ER)

SO mix ERMAEEE L OHRMARRT, b2 313~
5000 pug/ 7L — FOSERTARE 2L LT2EOARKER
ZER L7 (Table 1, 2). #0O#%E, TAI537 @ S9 mix
RN IC BV T, RHERID 625 ug/ 7L —} T
BEMBEOEU L AR oo —HERLE
H, ARBRITCUHBHEBEC2ELLE 2sEE oD

—HommiEH ot o7, T/, TAIS37 O S9
mix FIERERE, FOMOMERIIB VT, BETER
EDELD FE A EBau - —~HoEmidfsons
AR AN

(BRMEHER)

TA1537 @ SO mix ERIAERTIL, FHBRI] & FHER
HOERNKEL LD, XHBRLE-OHE THBANA
E&% 47> 7:(Table 3). #DOHER, BEGEEN2EL L
ER AR au S —HoBmIED LN, o1,

UtDOERIIEDTE, 1475 I -, A
RBRIIBOWTEREBRSA L (i) LHZE L.

Xk
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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 TA1535 WP2 uvrA TA98 TA1537
0 177 161 156 9 9 12 25 27 23 25 20 24 14 16 15
(165+11.0) ( 10+ 1.7) ( 25+ 2.0) (23 26) ( 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) (19 7.8)
625 156 151 144 22 14 22 29 29 30 25 23 36 27 40 27
(150% 6.0) (19% 4.6) ( 29+ 0.6) ( 28+ 7.0) ( 31 75)
1250 178 186 162 21 11 11 29 30 26 29 39 29 24 20 29
(175+£12.2) ( 14+ 538) ( 28+ 2.1) ( 32+ 5.8) ( 24t 4.5)
S9 mix 2500 148 139 145 8 13 9 29 20 21 37 21 22 20 28 15
(144t 4.6) ( 10t 2.6) (23+ 49) ( 29+ 7.6) ( 21+ 6.6)
(-) 5000 114 159 156 5 1 10 30 29 18 29 38 37 24 21 27
(143%25.2) ( 9t 32) ( 26= 6.7) ( 351 4.9) { 26+ L.7)
0 176 165 163 13 14 20 38 22 21 34 34 32 29 18 20
(168+ 7.0) ( 16+ 3.8) (27t 95) (33¢ 1.2) ( 22+ 5.9)
313 157 166 173 14 17 12 35 29 33 25 39 46 17 21 14
(165 8.0) ( 14x 2.5) ( 32+ 3.1) ( 37+£10.7) ( 17+ 3.5)
625 177 158 173 11 5 8 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 3% 23 33 26 29 40 21 29 12
(165+14.8) ( 14+ 5.3) ( 30+ 64) ( 32+ 74) ( 21% 85)
SO mix 2500 158 155 166 14 10 8 31 20 19 30 34 37 11 11 14
(160t 5.7) ( 11= 3.1) ( 23+ 6.7) ( 34+ 3.5) ( 12+ 1.7)
(+) 5000 150 186 173 10 1220 18 23 33 32 29 19 18 23 20
(170+£18.2) (14% 5.3) ( 25+ 7.6) ( 27 6.8) ( 20+ 2.5)
Positive Chemical AF2 SA AF2 AF2 OAA
control  [Dose(ug/plate) 0.01 0.5 0.01 0.1 80
S9 mix{-) Number of 624 657 656 | 294 292 291 | 258 279 307 | 565 503 552 {1259 1270 880
colonies/plate (646+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.

436



14-TRTH -1

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

With (+)or | Test substance Number of revertants (number of colonies/plate, mean + S.D.)
without () dose Base-pair substitution type Frameshift type
$9 mix (ug/plate) TA100 TA1535 WP2 uvrA TAS8 TA1537
0 156 161 158 5 14 i 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) (17t 6.2) (27t 3.5) ( 35+ 5.3) ( 25+ 4.0)
625 169 162 185 11 8 20 27 21 33 30 39 52 33 35 33
(172£11.8) ( 13+ 6.2) ( 27 6.0) ( 40+11.1) ( 34t 1.2)
1250 136 163 163 15 7 14 20 16 19 55 51 51 19 24 30
(154+15.6) ( 12+ 44) ( 18+ 2.1) ( 52+ 2.3) ( 24+ 5.5)
S9 mix 2500 172 173 161 19 17 14 22 28 20 57 64 36 19 31 18
(169t 6.7) 1. (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) ( 24t 4.0) ( 48+ 9.2) ( 26 2.5)
0 183 176 178 20 10 19 27 37 33 43 42 38 7 19 23
. (179 3.6) ( 16 55) ( 32+ 5.0) ( 41+ 26) ( 16+ 8.3)
313 168 163 181 15 13 17 27 37 44 31 31 26 22 25 13
(171+ 9.3) ( 15+ 2.0) ( 36 85) ( 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) ( 37+ 7.6) ( 21+ 25)
1250 140 204 180 19 21 20 41 27 21 24 33 30 3% 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 34 15 18 17
(160% 8.5) (21 2.1) ( 26 3.5) ( 34t 6.0) ( 17+ 1.5)
(+) 5000 166 181 181 20 12 11 32 20 34 30 39 34 26 22 9
(176 8.7) (14t 4.9) ( 29+ 7.6) ( 34t 4.5) ( 19+ 89)
Positive Chemical AF2 SA AF2 AF2 9AA
control |Dose(ug/plate) 0.01 0.5 0.01 0.1 80
S9 mix(-) Number of 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
S9 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) (436t 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 1212 10
(11 1.2)
313 7 10 1
( 9% 2.1)
6?5 11 11 18
(-13+ 4.0
1250 9 10 1
( 10+ 1.0)
S9 mix 2500 5 13 11
( 10+ 4.2)
-) 5000 7 13 14
( 11+ 38)
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

438

~236-
r



14745 204 =)D

FrA=—X

S NL A — BN e RV B Ge e IR E EER

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

£330

V478 ¥ U — L DB R R R

EEITOWT, Fr{Z—-X - NLAY—EEMR
(CHL/IU) # v TR B R EREBR T £ Lf
EATALER (24 B ), I RALIE(6BFR]) & 412 0.90

mg/mi(10 mM) DEEIIBVTH 50% %Eﬂ%ﬁ‘ﬁlﬂzi
LEEEHENIZR O NG 722 DS, TXTOHER
2BWVT 090 mg/mi DEEFREMEREL L. &
EMIBEENL2B8L /45 TN EFNHRIRE, RRE
FLTEHRELL. EHFME T, SO mix EFHE T T2
R L V4R BRI E LIRS, ERFRALE T 89 mix
T B L UIEFA T CoBFRMEE (1385 O RIERR)
H, ERAPESL, METLHZ LIZL W EEKREESERE
HERBEET L.

CHL/IU #ii8 % 24858 3 S 48 EFRAIE L 72 v
FTHOLUBEIIBVTL, FEAOHEERE BRI
BOFERERRED N -/, GEMRETIE
SOmix FETBLUEGET ToBMMEL 2u3d
MIBEE BT Y, REAOHEEESCIEHESMOE
REBIEITED N o7

BEOERLY, 14754 — i, ESEORE
EUHTCRBHREELFRELZVESEHR L.

HE
1. fERL -

A —F - )y —AN2 7 (JCRB) 726 AF (198842
B, A4, BERK) LAF =X
NLAY —@EkD CHL/IU M %, HEEgA 100
PRTRERIZH V7.

2. BERDRA

BRI, #ERMN%E (FCS:Cansera International)
% 10% w724 — 70 MEM(H KBS ) S8 %
w7z,

3. EBERH

2x 100 B CHL/IU Ml %, $EHESmi ¥ AT
1 v i 2 (6 cm, Corning) |12# &, 37ChH CO, 1~
% N— 45— (5% CO,) NTHELZ. BHLETIE
MREEIEECHEYMEL N, 240 B L U488H]
I 7. F, EEEAE T, MREEIIE
SOmix FETHB L UEFET CORMQME L, WEBRT

BB RN TS O ISEEEE L.
4. WERME

14-7% 24—V (8&%5 BD, CAS No..110-63-4,
oy MBS B5I0MM, =E{bF ®) 1, EEERRET,
Azt L TiE 50.8 mg/mi LLE, DMSO Tix 2 M Ll k|
74 b TS0 mg/mi LLETERL, Bs2017TC, 3
H228°C, AT 0.1 mmHg(25°C) T, 973 CH,0,,
SFE90.14, ME 99.8%(AMME LT14-7E FF 2
v roxs 77 22006 wt%, 2-(4-& FuF o 7T
FEY)FRIT e PO 7Ty 007 wt% &, iR
HYOMETH 5.

HBRYEREE, WEELGHY, BOFETTT 7
AR N R R [

5. WERMEORHY

WEEEE OFBE, FEROD T . BEIEESTH
A FIRBE THE) * v/, BAREEHICEH® LT
Ei ML, ovaf@iﬁ%i@ﬁ%fllﬁd‘crﬁ%}?tfpﬁmw
BEOWHBYEANE Y FR L. R EREEG
TTORERL \}ab‘f%é(&ﬁ 10%(v/v) 2% 5 & 9512
M2 7. HBREOREI IOV, MEREITHLEZ S,

-7z

6. MBPIETENEIRER(C L B UNIEREDORE

R EEREHRBRICHVCARHBMEONEBE RET
L1, HEWEOMBEEIIRITEREYR. &
g o> CHL/IU MR 1253 A BaEma{ERE, 28
¥ MR % R 2 (Monocellater™, #4) VSR EETE
WY A AWVWTEROEEEAFNM L, HERYELEEED
BRI T AMBBEEOLEY b o THRIEL L7

FOHER, EEFENE, ERELBE LI, LELY
~ATORESHET 50% FH O ICM 2 2 BEIIER
S o2 (Fig. 1).

7. ERBONE

Mp IR OBE LY, REFEEABRTHY
LEEBYEOSRER Y, EEME , GEHLEL D
120.90 mg/mi(10mM) &£ L, FhENZEEFD]L/2
DREYIBE, 1/AOBEYEKER L L. HEXEE
Mg s L TRV A Y42 CIMC, HHERETE
Y B L7k A7 7 3 F(CPA, Sigma Chemical
Cootd, HGFEKM RERETSE) IEHBLTHARL
7 ANFNECREELYFRETAIESHOATY A
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=g - === treated for 24 h without S9 mix
® el treated for 6 h with $9 mix
© —O— treated for 6 h without S8 mix
0 . . . , : . : .
0.0 0.2 0.4 0.6 0.8 1.0

Concentration (mg/mi)

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

BETEHL .
LEERKEETRERIIBVTIILIBES- VAR T 1 v >
27 HVv, 2O L02IIRBHEERZERL, Ho
HUCOWT R BRI EMBEERIC L ViBlasmEE s
BE L7, ‘

8. RBMERFERE

HERTO2EMETI., 2Lt P2 EREESY
0.1 ug/ml 127 % & 9 \TEHERICZ 7. $BAELRn
FEBUIE I > TIT o7 A4 FERIZET 1 v
T DEORMIER L. R LERY 3% ¥4 ¥ER
TEg/m L7

9. B0t

ERLZAT74 FEEDHI L, 12071 v ahb
BONTELRDLATA Vi, AZOBEENFNFNLEFNL
BEHENTILLEVEIIZT— FILLZKETHHRL
2. REHEOSIIE, BABREEREZS, WILBWHR
BR(MMS) #fE &V IC X 29 EEICE T TITY, §f
REHLVEIHEETEROF Y v 7, P, L&D
BERE DEFE BB (polyploid) DEEIZ D W
TEELL., $-EEEF IOV TIIE2008, B
AR OV L 1B SO0 B O D B b EAMIRL % 547 L 72,

10. ECEREHIE

MALIEXTER, AR L O IER RREE L WERY B LR AE
ZOWTOSHHERIT, BEL-MEY BEEE08
B, EEEHEBEOBICOWTERS L, SEOERS
FRAMICEEA L7,
SEREEYETOMBORBERICDVT, BED
BERT7T - EBRBYRLBHEE T « v v v —DEEHE
FEFEN(EEBLTERE L T familywise DEEKXEL 5%
EL)Icdy, FEEREYERLA. £, 71
V- DEEBRRETHEEENEDONEEAIE, B
ERFHCELTCIZsS Y - T 37 v YOMEmEREY
(p<0.05) 21T > 7z. H¥EBLHTIZ, HtFEHB LY
R I BTV TIT 5 7
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EFMEBIZ L B EBRSITOEEE Table 1 127K L
7201479 Uy UF - R INZ T24BM B L 48
EHRAE LT ROMBEIZIBWTY, REAOEE
EEBIUEHAERBOSRIEREZO SN2 d 5 72,

RIS AR RDIT O R % Table 2 12R L
72,1478 TV EMZT SO mix BETFB LY
FHEAETTORELEL VTN OLEREIIBWNTD,
REROBEEEB L UEEEBROBREERIZED S
Nighoiz.

W-oT, 1479 IF—id, LRORBRESHTT
HEREAN O CHL/IU MR- e A EE L+ FHE L v &

WL/

Mk

) HARBEZEEZS  WIHWRRBRSHEE, "t
FHMBL b EEKREET PSR, BRASEE, &
=, 1988.

2) HNY IR, "B BT - v OFEHEN, E6)
MELLBT7 70 —F" 4571 X, B
5, 1987.

3) FH D), KIEHELE, "SHABREE, SHR
B — 5 OBEHRAT," M AESE, W, 1992,
pp.218-223.
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Table 1  Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 1, 4- butanediol (BD)**
without S9 mix

Concen- Time of 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 0 0 2 0 2 (100 1005 100 -
Solvent!” 0 24 200 0 0 0 5 0 0 5 0 1 (05 1005 025 100.0
BD 0.23 24 200 1 o o0 0 0 0 1 0 1 {05 0 (00 038 100.5
BD 045 24 200 0 ¢ 0 0 0 O 0 0 0 (00 000 050 NT NT 103.0
BD 0.90 24 200 1 o 0 0 0 0 1 0 1 (09 0 (00 050 103.0
MC 0.00005 24 200 4 41 109 O 1 0 155 0 88 (44.0) 88 (44.0) 063 -
Solvent"” 0 48 200 0 1 0 & 0 0 i 0 1 (095 1 (05 013 100.0
BD 0.23 48 200 1 o o0 o 0 0 1 0 1 (05 0(00) 013 99.0
BD 0.45 48 200 0o ¢ o0 0 0 0 0 0 0(00) 000 025 NT NT 100.0
BD 0.90 48 200 0 0 0 0 0 0 0 0 0 (00 0 (00 050 100.5
MC 0.00005 43 200 5 38 103 7 4 10 167 1 90 (45.0) 86 (43.0) 0.50 -

Abbreviations, gap.chromatid gap and chromosome gap, ctbchromatid break, cte: chromatid exchange, csbichromosome break,
ese chromosome exchange (dicentric and ring), mul:multiple aberrations, TAG ‘total no.of cells with aberrations, TA total no. of cells with
aberrations except gap, SA:structural aberration, NA:numericat 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(()ﬂ?
wt%) were contained as impuritles.

Table 2  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 0 1 0 1 (05) 0 (00 038 -
Solvent" 0 - 6-(18) 200 o 0o 0 0 0 0 0 0 0 (00 0 (00 1.00 100.0
BD 0.23 - 6-(18) 200 1 0 0 0 0 0 1 0 1 (05 0(00) 075 100.5
BD 0.45 - 6-(18) 200 0 0 0 0o 0o 0 0 0 0 (00 0 (00 075 NT NT 97.5
BD 0.90 - 6-(18) 200 1 1 0 0 0 0 2 0 2 (10) 1 (05 050 98.0
CPA 0.005 - 6-(18) 200 31 0 0 0 O 4 0 4 (200 1005 075
Solvent" 0 +  6-(18) 200 0o 2z 0 0 0 0 2 0 2 (10) 2(1.0 063 100.0
BD 0.23 + 6-(18) 200 0 0 1 0 0 O 1 0 1 (05) 1 (05 075 100.0
BD 0.45 +  6-(18) 200 o 1 0 0 0 0 1 0 1005 1005 08 NT NT 93.0
BD 0.90 +  6-(18) 200 2 0 0 0 0 0 2 0 2 (10) 0(00 050 95.0
CFPA 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, csbichromosome break,
cse chromosome exchange (dicentric and ring), mul:multiple aherrations, TAG total no.of cells with aberrations, TAtotal 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™.
**:Pyurity of test subatance was 99.8 wt%. 1 4-Acetoxyhydroxybutene-2(0.06 wt%)and 2- (4‘hydroxybutyloxy)tetrahydrofuran(0.0?
wi%) were contained as impurities. .
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Combined Repeat Dose and Reproductive/Developmental Toxicity Screening
Test of 1,4-Butanediol in Rats

£

14-7% v OF - VORERSEN - AEEEER
EHEB (LT, $#HEHR) 217, FLaYotEEEY -
EIITRERSEERZ S PICEBREAERIZOVWTRE
L7, $%bb, 0(AME), 200, 4008 L U800
mg/kg®D1,4-7% ¥ F — )%, Sprague-Dawley %
(Crji:CD) F v b Ol (4 13VC/8) 12, REHZAM B

FUREBEHE2AMEORS L. 361, ETIIRE.

AR T (% 23R, M CIEHIRIAR & 8 L C A
3HETHRELRELT, BRLE.

1. REKRSSEH
WTNhOBBYERSEIBVTYH, H5H—EHEIC

ERVPRERAL, REBIEGELTEOEEEIIEML 7.

200 mg/kg TS HICBVTIIES A TTE L. 400
mg/kgR GBI BVCITFEHEOTTED & 57228,
F & L CIEBEEHIHE S, 800 me/kgxkSEIZB VT
ITEEREBICRAIE D A S /AY, SEMZICEEE
LTwi.

AREIT4008 £ 07800 mg/kgRGEHIC BV THSWE
ICEDEMPEFIE N, FOBROBINEIIEITALN
oo, HHMOKERIEDZEIHREBRE TR TH
LA T/, CHRICHABLTEEZLRS L Tn .

HEBYWOMBRERETICBVTIE, M5EELZETLEE
W o h o, MBELFREIBNT, BETE
EHEANORTH Y, HBRYWERS L OBBRITERHR
ENLY, MEECHKANICHEEZRLFBEE SN,

NIRRT R L L CRRFETNEEEA SN D
o 7278, 400 mg/kg Ul L OB 5 EFHEOERORBREF
BHEICL), BT LEROU T AMBERS X UHERS
=N E (R o XS (A

2. SHEmEEM

EROREBIUVEFRIIDWTEHEF ALY
57275, 800 mg/ke T GEHIIBVWTBRETIIH > 720°F
BELRERIPALNL,

3. ERES .
UEORBEEEDN L, RABEGHT TR, 1475~
TE-VORBERSERICETIEEERL, MHELD

12200 mg/kg/day* TEHZ &, £EEEESICETLIE
EEE I L 112800 mg/kg/day, ERIIA LTI
400 mg/kg/day TH 5 L HHrE L 5.

HiE
1. #EsmE

ARBRICHEALL4- T v IVF - (oy b E
5 KCM2119, #HEE:98.0 %) i3, YA TEE(ER)
LOR{EZT-DOT, AFREER, EXRETT
RE L.

WBRYWEL, BAEFRAK(ZHREMW, HESR
5 :DHOO) IR L, WTFhoBAEC B TH1HOK
BHEENS mL/kgKEBIZRDLEHICEETAEL, s
iR, ZFERTEHRELCERAL. RE5REDILE
INLHBHEOEEIIOVTIL, YHRRTICBWTHE
L7

2. FHBME LUREARX

ARRITIE, MEEE S ICTHARTEBALLZBEF Yy — L
Z - Y N—REREE ¥~ ¥ — £ E D Sprague-Dawley
%5 v MCrj:CD,SPE) %R L7, BALZEYE,
AFH1ERE, UL RELFLQATCTHET L, MHE:
LE5BGE (B51H)OERES b L ICRERNELEE
BEHEEICE LD TEST L

LEME, REREEL24+1T, BLU5060 %,
WA R 158 /RS, FREH 12850 (FRl7H-F 2 78
CHBEEN-HAEET, EREF - JIBINCNELT
fEE L, BREHEB(CA-1, BEZ L T7E) B L UsEk
(kEXK, EEHAREREK * BERICERS S/, £k
180 (FETHEE B =150 B) Do B8, #FY —
VORIZATFT  VABRERTSHE, REE L TKREF Y
T(ETA N T U=, BRFr—VA - JN—) %
Hitia L7,

3. HE5=E, FHE, KSR LURERE
RRABOXRGELR, FABLRRKEDOT v b SEEME
5Lz, 1,4-7% 34— Vd 200, 400, 600, 800,
1000 mg/kg % 1 ERGARKIEY S ERREORES L TR
(TP R ERER) DR RICED X, REHNOIH]
e, HESHET (548 $T), EHELEFES55H
P6), MRZEDOEIED L2800 mg/kg ¥ AR
BROosHEWEEL, BT, A2THLCHFHEIZE
400mg/kg %, EAEIZ12200mg/kg 2 %E L 7.
EHEOHES BT, MHISKILRALZEDHY
xLCEBBERMBEET, BH1E, Ty FHBEEH
WTRO®RS L. $abb, B L TZASECEE
MEHEBLUOKREPRARTHRIAER T CoERIZBH,

371
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o, I LT, XER4AEERREI4BEOR
BT (BRI T), 25 IIXEBTIIEERSEA &
LTHBREHEITOMEIR (SBRE=HEOH) T,
TR, THROED SN o B8 LTtk
24AMEYEHET, FNEFNAES L. BHOKSIE
FRIOEED & 128D BTV, %i}]%@&?(ﬁs@(
mL/kg) i3, B2 O CIREN B L UREHEB T ORI

DOWTEELIBIOBERET BRI, T/, TREOMIC
DWTIEROR (KEHEZH) DEREY R I FNRE
SR vAd

4. BHEHE

1) &

A —fRIREEDERE
ML b, £FlizonWCHBFAMSEH 1L LEE
L7z,

B. A=8IE
ML b, EflicowvTHRE L KERIAR A E 1 [ (M
w51, 8 15, 22, 29, 36, 42H, H: %51, 8, 15

H)BIUEHBEIZHIE L. EEYe RETOMIZ
BE2HICOBELXREL:. £/, TRLAMTRE
RO, 7, 14, 20842, 3542, Sk Lo ClE, E
FOBL 4B OBELEZEL /.

C. EEEGAE

s L, efizonwTHRENER A icEESEY
BEL, MEA»SROMEH FTOMOHEELE N
L7, 28 oM PIEHEETHE L 2h -7,
FRELUMTIE, H4R0-7, 7-14, 14200, X540
ST, HWEO4BOEEEREIE L.

D. R&&E

MAEFEESL, 8, BIXUISEEL, £FiconT
RS #HMAEEOR > MEEE S €T, RPomEx
DOWTRBIEE(TIVT A AT A v 2R/ 7259
200, YANAZINC L Y RIEETERE L2, TRPHE
BMLBAIE, BEOMEERITLILORREFIEL
A

E. XA

ZE, RFISHDY A LRRIAAHE, FERD
MHEZ 1M1 TEBESE T2, KEBRILOMEZRIL,
BE, BERBLIUVBEERAPOEFORHETRANLZ
X AT, REFHERINME, FOB 2 EE0R
CEELCHE,LSBEL, BRICEE L. ZRERD
L, EEIIOVWTKEE [(RESHYE/KEEWEH) X
100), =H%E [(ZIEEYWH/ZEEYWED X 100], FE
HE L oxERA I COHIEBLTFoMIZERL
ToRBEHOOHS Y KD 7.

F. 5% - HERBOEE

BFEHLLTELAME, 2flzanomsdr. 7k
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KEOBBEA M EFBRETE 2 DIV TDOARET
ol T, BEEBETE o 2fllBWTLSB%
DHBEDPCDHRREBOESEFHETELH0IIDNT
B, Theas&E Lz, aREzEIEETRELZEREL, &%
DHEEZFLELL.

G. PBRBORTE

STHOMERRL, FEIO~ 1IEICREL, T OB
ﬁ%# TLTWAZERRRLLEWIONT, 20

B EHEELL. FRHLBSIEE T BEHRT

Lf@b%rowf i3, EHxH%EE L7

i wFERR L /2Bl 0w TR (B0 H 20 5
THRBEITOHB)EZEEL, RHEFR [(LBHEME/
SHREYIEL) X 100] 2B OV TRD /2.

H =i&gE
(1) #HE

SOV, ZFEFRSBICHBELBRIEL, 20%H
(FEBBHYA 18 ~ 24 15 52) WL T ORE* 47 - 7-.
1. MARFRE

Ny RNV E S — VEREE T TEEER R KBRRR L EDTA
FHEREFI & U CEM L, Coulter Counter Model S-
PLUSIV(Z— ¥ — L & = 2) % B Baik
PLEC LY, RMERE(RBC), HmMEEK(WBC), EH
ARMERAFE (MCV), /bR BBBIEL, 72, K
TEERECI O NEREMD) * BEHEE L TEFN L DE

O IR ER M & % & (MCH=Hb X 1000/RBC), ~
< F 7)) v ME(Ht=RBC X MCV X 0.001), F#HRiEk
M FEEE (MCHC=Hb X 100/Ht) # & ¥ 7. HIMEk
53EI1E, Wright-GlemsaZe® L 72 B3Ik ML 8 HRAE AR % 65
BHMETCEHETLI LI DEEL /.
0O MEEEFEEE

ZHHIDOnT, MBEFREDOOHEMIIF | EHE,
A rEBUBRERE LTROL, MEEAS8LT, &
LA EEE % E COBAS-FARA(T Y =) 4 A
WTHREHEE (Y Ly ME), TIV7 3 Vi (BCG
&), #£a L 270 )VigE (COD - DAOSH), 7 kv
ERE(F VDX F—Y¥G6PDHE), RESERE
(BUN; 7 L7 —¥GL.DHEE), 7 V7 F = vighE (Jaffe
E), TVAY T+ A7 75 —EEBOUIFZ POy 2=
V) VEREEEEE), GOTB L UGPTHEM(SSCCHE), #
EYNVEVBEEYLVEY [yva] Fv Sy —
), ANy LEE (OCPCEE), i) gk (Inorg.
phos. ;£ 77 Y BREREE), vGTPIEHE (-7 V5 2 0-
JANKRFLA-ZbuTo) FEEE #AIEL, £8
BERE ST EEEAGAET) *AVTA 4 VEBEC
L0, BE FR)TABIUA )T ADEBREYHE
L7, F7, A/GILB ERDBIEHRICETVTER L
7z,
N, REFHE

2>V TEHIRL, BE  HEOBENBREL* £
L7z, Z0f, KR, AR, B, FEBIUEE K
DEEFUIEL, e THEEEVENES)ZEH L.



1,4-T82TF =)

BEBIUBREIEEBRINLOHFER LU, LR,
g, 2, BB oA - BRI 10 w/v%
FT) IS, BEBIUEE AR 7T CRICEE
LTREL.. BEHREDI b, BRIEITXTo®kSE
IZoWnT, ¥/, TOMOBEINBEHEBIUCSHER
COWTERIETNRT 71 K EL, AT hFY
VI DU rREFITo CRBEBERE ST 72,

(2) g
SHEL-BMIIHEIR, ZXREERE SN IZFTHR
Lz dr o 2B R 25 HARYS H IC, #heFh~<y b
INIVE S — v M) ARERT TR - B S ¥ TR
L7z, - REFEONTIOBFIIBWT LIRS L UOFE
FRHL, FEEXOWTEERREER, BROALS
g E iERE & L7z, DRI EARBEMEE T CHIRE
HTEERLZ, 77 BICBERELTREL.. REEYO
FEIZDWTiESalewski BN L D R E R L, SR
COoOWTIRREASSERE ST 7. 72, K, T
BIUWREEZBIE L. Th50HREB L U, L
B, B, BT, BERBIUEFEMNN—F IR, 10
w/v%BAELTY) VEICEE L TRELL. IRLOEE
BEUNBEEBIUCEHERII DWW T & FHIORER
BWEREETo. B, EN, BB IUREICEL
Tix, WRELSHEFOMAOMIZZENZD LN
2%, ThoDHRECE LT, BEBIUTHEEOM
iz ow T HIREBRARERE YT -

2) &R

A ERBOIE
WEOBWERRERFR+IBTR) AN, 5HkE
[(ERB/EFREH) X100] BLUERBHESR [(HE
BB/ ERER) X100] Zkoi. F7:, BIEDHE
BROEEB I UOHHEFRS, £FREO%E (o4&t
IBE/ MO LIRS X 100] REH L.

B. ECURBOEE

UK TEIHRES, HAaE [((WEERHK/ER
)X 100] BLIUHERDIHDARER ((HELAHOAE
IBE/ET OB OEEE) X 100] 2Rz, FLTRIEE
BlL, BEOFE, NEBLIUHNFHBEOCARNEEL
172, '

C. REATE

WEOH B & 4B I —EBA THEMAICAEE (litter
EE)FAEL, (litterEE/AEEH) 2FHE IOV T
k7.

D. g
WE4Q LR T —F VIR AL X DB S & THB
L, EBIURSEOAIRMER L ERL /2.

5. HeEteRAR
ZREBLUZBRIIOVTRPREET> /2. €D

T
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MOTTHF-5id, BEBIBONEHLVITE
BROFEHE 1EARE LT, %9, BartlettiEIC L D
BEHODHOH—HIIDOVWTRELL. TOBER, 0¥
WE—Th 2 LHESNIIGEIEL, —TEEMOSH
THEATY, BFECEEEV RO NG EICR
Dunnett#2 & % & Scheffe 910 & ) 3t BB & S48
YWERSEL OB TEHEOEDRERIT > /2. B8
B—Th o 723841E, Kruskal-Wallis DJEIRELY %
TV, BERICEEENRD O NS E I B L RER
WEHKEE & DEIZDWV T Dunnett B & % ik Scheffé
ROMEXITo 7. WEMBFRERRS, WHEESB X
UHEBYWERSHEOMFICEEBL TAON, WEBEYWER
BEECHEBIUEBENMHEML TWAERRIZDOWTIE
Wilcoxon DJEMFIMREFEIZ L ) BB L HEBYERS
BOBWODWTAEBERERTo72. AEKEE, 5%
BIF1%E L.

TS

1. REHSSEESHMFRR)
1) —#ikEE

WENORSEOMMEEYIZ L TIERO N>
7z,

200 mg/kg %S HOMHEYM I BT, SMEKRSHK
L, BEMOENY RYTEBMFALN. I LE
VORI ES TAEE CRECEML, WESYEFRE
NI10B L CILEIZED Sz, FO®BIEREED
L, #5238 BIEAONE L ol ZOERITH
55200 ELVIET Y, FOEHYIOFETHE L.
400 mg/kg B 5B IIBVTIE, £TOEYIIEWT, &
Hix 5% & D FEHOEMFBRES N, HFEHOHEN
EFIEROBONF IRV RDO LN, Tabbix
S8z, RE5H00% L) FEERORLSEbI,
304 #%ICEREEE L7z2S, RE538E LY ETEEED
HIARL, FORICBLTIEWOHEEINL LI
ot 77, EEEOHEMS HVIZEASOK%, B
LETAEMLAEAL N, BBWIIBVTIE, IO
ERIIHEGHM LB L TRES N, HEYITBENT
3, HEHBDEEE L 22 @RI N 800
mg/kgHSHIIBVTH, BH505RELDETOE
WICEMERSZD SN, ERIZIEHIZEET, &
BRI OB ER L. 72, HEUBCIEE
B[R 2 8 L MEHE I Z R FRRIEEED H /s,
IO L7ER OIS SBEEIITHEE L Twiz, 2ok
SEIIBVTY, BERAKZRIBEZERY 5 ERKSE
BoEme iz, BICEBYICB Y CEEERETORE
ROBEBIURHESYRIHEL L. LrL, 0%
S5EIIBVTE, BSHBOBERC, BEYIIEWT
IERBEEH I, BEORKREL LR TEY MBI Z
NENTB L UGB LN, WELHEST I, HiRE
M B L C, EEoRS B L UEEREZET S
FEEEmL, T2 LERY RTEELEREY
HIEMIZH o 7.

L2L,



RERSSEY - EERESHHEEER

2) &
A. HE (Table 1)

200 mg/kg RS EII BT, REHBPOFEHEE
BHBELLE L TEESEZO O - 7245, 400
mg/kg B £ U800 mg/kg&Z GREIZB VW TIL, 5HHD
EEEMIGNIC L 2 FHEREOED, ERERTRITH
EERFNICHEE L TCEaLN. Tbb, 400 mg/kg
BEE TR, REPEPOFEHMEER, HBECEEL
THEWIZEBTELRVWHERETH 7. F/2, 800
mg/kgTmE5HICBV I, B5EHEEEL T, FHK
FILHE (p<0.01) Z@A L7,

B. MEhH (Table 2)

(1) XEH

200 mg/kg x5 BHOEHEEL, WRELBREIFE%ET
o7z, 400 mg/kg iy SEETRFSHEHROTHERER,
WMEEEL LB LUEE, BETHS 20, AELEALT
772, 800 mg/kg i FEIIB VT, H5HEGE
1AM L C2BE®OEHREIHEE (p<0.05F 7212
p<0.0L) 12 L 7.

(2) HHURHARE

HEMERSEOEEHRE OFEEEL, FHIMmkR
BEBHIIBVT, BHEERAN TR PRO LN
200 mg/kg ST BT, W BBEEICHE L TR
IEBEL WA T d o 2h, 400 mg/kg RSBV
Tk, R 14 B O FHEE LA E (p<0.05) 2@ L
FIR20B OFEHEESEEELRD LN LD o720,
BEOT THB L 72 800 meg/kg R 5 HOEHREL,
IR %38 U CEE (p<0.05 F 724k p<0.0D bz L
A

(3) il HARY
WEHBOAER, HIERRBOFHEREDED MHH

WWRENTWwAEEZ LN, FHEBLIUHEILDOF -

BEEE, 400 mg/kgiR 5B L U800 mg/kgtx 5B T,
TERER LB L TAHE (p<0.05 721 p<0.01) 2@ A L
7z.

3) fBEHu
A RN (Table 3)

200 mg/kg S EOEMEIZ DN T, WEEEIZHE
LTI EENAR LN o 72, 400 mg/kg RS EIZB
T, HE5EEH 2B OEBETPEE (76 %~98 %)
Tidd o 7= DB E (p<0.05 T 7213 p<O.0) 1A LTy
7z. 800 mg/kg#x SEII BV T, BELALETOHB
Wb o THEE (p<0.05 % 7213 p<00) WA LTE D,
WAPDRREEHTB ~20%TH -7z,

B. Rt&Eh (Table 4)
(1) ZE2E;

200 mg/kg S HOEMBUIMBELRASETH - /2.
400 mg/kg RS HOBHERBIVTIOBIIBVTY, &

& ~243-

BB CHE L TR 63 %~T75% LTEY, H5H%
#O1TAMIIBW T OB IHEICH E (p<0.05)
Tdh o7z, 800 mg/kgESHIBVWTHHMEWIEEE
(p<0.01) e @A A FEH N, HEECEEBL BP0
BEEHI0%~15%TH- 7.

(2) DFIREAMS

200 mg/kgX SHOEEE Y, wWThollEzsw
TOMEBBEEL D EA (2.3 %~4.7 %) L TW7-2%, HETH
WEBELRLDTE ko7, 400 mg/kgiZ 5EEIIB VT
LEHEEITRTOBERIIEA (5.6 %~10.2 %) LT
BY, HRETEHOBRSIIFEETHICHEE (p<0.05H 5
13p<0.01) TH 72, 800 mg/kgk S5 HOEBEHEIL, W
FTHOPEHICBWTHEE(p<0.055 % v iip<0.01)
WA LTHED, FORAIETEEICHEL TH %~
11% TH -7z,

(3) "HEHE

HEMEERGHEOBHEBIIVWTIOKRSEEH B
THHBEEICEE L TR (88 %~15.0%)LTHY,
BAOREERRSEIEF LT, LarL, BEED
BEED LB R E o 70700, HEtEEETIALR
Tz,

4) FRREE

WETNOWBEBYESRSEBL VT NOBRERICE
WTh, RPCMBEEFTBOSNLEHYOEEICEEE
iAoz ro7. Lo L, 800 mg/ke¥x S EHDZ S
BOBEILBWT, ZLVEOMEER it L - 8ipds
MEHEICFNFNIBLU2RED L.

5) RRLISEE
A
(1) MAEFRHRE (Table 5)

FRIMERFR DAL & L T400 mg/kg# 5B 0 Hb(15.0
g/dL) B £ 07800 mg/kg k5RO Hb(14.9 g/dL) & H ¥
12 Ht (42.7 %) D58 B (p<0.05 & %\ 13 p<0.01)
WA L Tw79s, #0BRBEBOTEEDLOTH-
. BEAFRFTO4BEKRET v FIBITABRIHED
HbH L U HtiE, #hFh145~156 g/dLB &L UF40.1 ~
43%THY, LEBEI RTINS OEHENICES
nNoz s, BRFNICEEKRZVDEEZOLND,

(2) MBRE(LFHRE (Table 6)
BBRYWESHSEIBVT, MBEEOBETIEIH HHS
FHE(p<0.0D) 2@ rBED LN, AEEICBITLM
MEBEOLEEIZ, 129~ 150 mg/dL TH - 7245, 200,
4005 &£ 17800 mg/kg & 5EHE T F N £ 105~ 138,
115~ 1418 X U798~ 131l mg/dLTH 7. T/, 200
B L U800 mg/kg B EHIZIBWTHY Y LAOBEETIEH
LOHRETBIC A E (p<0.0) 2 @A, BLU, ThALE
SHIBILI) COBETRS EFKEHANICEER
(p<0.05H 5\ iEp<O.01) DD OGN, ZThs



14-TH2SF — )

H) I ABLOY vOETVENRS EEHEROEL
ThHY, EHEFENCREERLZLOLEIONS.

(3) BLEBE(Table7?)

4008 L U800 mg/kgk SHOTREEENFE
(p<0.05 5 VT p<OOVIZEHA L TWwizds, KELE
BEICIEEERFO LN o . ZOBLREERS
PREBLADOEEZONS., T/, 800 mg/ke¥k 58
WBWTik, EBEZEEOHE p<O.0B) 2RI B LT

BEOLEENDAE (p<0.05) 2BIMATRD S L7 0S,

WTENLBKERDICEE L TE LS TH Y, FHEFE
BB H AL TIE 2o 7.

(4) Hiz
HHEWERSICER L EEZONLREFTRIIZD
B h oz

(5) RIBMEMBFIEE (Table 8)

Beht, FRUE, B, O, MUE, BE, BELABX
UN—F—RICLTOFRRPED LN, ZOMOMER
EEIIBRESI N o7,

(BERE)

400 mg/kg R SEH DS E L UF800 meg/kgik 58D 7
PEICHIEEE O E AEERERA A L, 400 mg/kg?x
HEREED4ITE L U800 me/kg 58D 12K OS5 IEEH
IR AP ZD O, Foft, FEEDOIE, 400
me/kg R SED 2L H X U°800 mg/kgH 5B 1 ITDk
BEERARIZ) Y NEROBEIED L.

(BFiE)

IFEREE DS & 0°800 mg/kg IR 58 I/ ERLEO MR
DFgRA L, R, BESEm, BRIKERS L UERE
~DEFHEROBREHA LN /2D, MERICEES L U
BEOETI o7,

(Bl

*TEBEE R L UT800 meg/kg GBS, EWEHHVIIHELE
R, eosinophilic body, RHIEORBMEILE, Bh
DILEPAHR G NID, MEERICHEEB L URBEOEEIA
bNzdhols. TOM, WEEDIEIZY Y NEKORHE
HREDHLNT.

(OB

BB LRI OHOBRELLT L LN, HEEBLT
800 mg/kg#x 5B OZ I RICEIREFEA RO L7z,

(B fier)

A ERER L U800 mg/kg i SR, BAAEMESL LT
BREEVARLND, MERHICEESIUEEREOER
HoNlehot, FOM, FHEEDILS L U800
mg/kgkSHNILII, BHO TEEOBMAFTD 5N
A '

(FEH)

800 mg/kgRSHD IILDBHAENIC, ZHEEMES
H o) Y (AR

(FEH H15)

BB L U800 mg/kg x5 BIZ, V) Y EKDORBRHE,

v
i

BTAFEIALNLD, MEBCEEBIUEEOE
EFED NPTz,

(N—%—B%)

AHEBEOAILE & U800 mg/kg R GEHD 1T v o3
EROBENRAONTZLUANIELETIED N Lo 7.

B. &
(1) B/EEE(Table 7)

400 mg/kgHEB LBV TR, FROEEENEE
(p<O.05) IC@BA L, BROLEEVAHE (p<0.05) (23
LT/, 800 mg/kgZx S ICBVTIE, FEOER
EBIUREENEE P<OODICEAL, T/, i
DEBBEDLEE (<) IIHI LTV, Thb50E
LW TFh L BERPD > TE LB L TH D, Bl
ZHICEROS DR TR o7,

(2) Eiiz
HEBRYERGICERT L EEDLNLEEHRR I 2d -
7=,

(3) RIBHMFIRE (Table 8)

BERE, MR, AT, TR, UK, BEBB LN
BRICUTORRBERED LN, FOMOMEICEE T
Zixhihoi.

FHRBICBIIEEMAOBMEILUTOE) ThH 5.

(FERE)

400 mg/kg#x S5 BHED 1B X U800 mg/kgix 58N 3
i EEOU T AMBERI A LN, 400 mg/kgik5 8
D2 L U800 mg/kg ¥ 58D 12 DR FEE AR 1243
HALPRO LNz, ZOM, 200 mg/kg X SED LILD
HEBEAR ) Y ROBREVPRD L.

(haks)

MRET EUCERSHICERIS AL, 4008 X
U800 mg/kgIR SBT3, FOHEERNBELI Y LE2
7. Fof, 4008 & U800 mg/kgk 5 HO LK 1ML,
HMm A S,

(FHiE) .

XEREES & UF800 mg/kg R 5 REIC, ANERIIMDIERS
1, HAEFES I OGN A SN 705, TMEERIIHE
EBLIURBEOZEZ L, o7,

(B

A EBEEL L U800 ma/kg GRS, EEd DV IEEAE
RAELALNLY, BERCEEBIUVEEOEIIL
ol F0OM, 800 mg/kgkSEHMDIEIZ, KEEER
HoRAIKILEVBED ORI,

(L)

FEBEED LILICBEIREFRSP L SNz,

(Rfg)

MBELSOSHIRAEBELES A LM%, 800
mg/kg S5 BT EMMB ORI B LN LBHE
otz FOM, TEELZEUCERIIBRLEFALN

7o, EHEIEEBLIURBRENERI Yo7, O,

400 mg/kg T SEH D 20LH L 17800 mg/kg ik 5 E D 3L
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MR O, WEBEO IR O .
(N—F =)
STEBEES £ U800 mg/kg T FHO K IILIZBFILAED
TLE A LN

2. EEERESH

1) SHEEAERR

A, ZERE (Table 9)
RERZVWTFROBSEIIBVTH100 % TH 7

AELE A%, MBEE, 20038 X 17800 mg/kg X SEFICE
RENL, 1B L2 NN, HBEWERS L H

EYAHELELTE P,

B. b LUTHEIRRE
SeE L UWEREICEL COBEERRE 2o 72,

C. IFIREGE, BRHS LOGKE(Table 10)
TNLEEEHICE L TLEERRE R, o7z,

D. HEER$S L ORI (Table 10)
WHREZSLVWTROBSEIIBNTY, £ TOER
s A e L, TEABMICELTORBEEALN LD
7.

2) HAERMR

A —fEIRIES L UATEM (Table 10)
EEBIZELTHE, SREFECVLTROKRSEHICE
WTHEFERREEh o

B. {&d:(Tabie 10)

A EREE T E L - MR IR O A R4 B OFED, 800
mg/kg$E 5B BV TES(10.2 %8B L U88 %) TiEdD
BT (p<0.05) \ A L7z,

C. Wik
EROFEICE LT, MBEFECVTILORSH
KBWTLEBEFRRE o7,

EE

FELELE LT, F8dH LT BIRBIINTLE
% MEEOSREOKT B L VBRI BT 2 REEEF
EALDFED LTz,

14-7% v U F — MRS L 2 ERRBRIT (O
ExpnTphsy, FORTEAELTEEINT L~
BREOEE LT}, EBELOEREEHLLOD, &
BMORSE LUEBRTH 77, ARBIIBNTH, =
3 L7 24L1%400 mg/kg LE DRSS EICBVWTEHES N
7. 200 mg/ke B 5EICBVTRESHRIT LA EL
7S, THELA-T Y YV F VD ERFERNERS O
RETLEMLEEL, BRELLRALR SN0,
400 mg/kgE5EICB VT, RFOETIES THEY

HoBEbhFIRPLENL, TEETIHWIRIALL.

e ~245-

37, T LBRGOETICEI R, 1475 07
F—VORBHEEOENETRLTCVELEDNRL. H
EERRE R IR BB T AEAP AL NI BB E LT
i, CoOSRTEROREYSHICENL, SRKHT
TIT#50 % ~60 %ML TWizoixt L, 14-75 >
T — VOHEHET RS EFEEREOH DREICED
WTWZ eI B D EE DS,

HE O MEELFREICBWT, BETHEHSD,
eI A E L B PBE SN/, Jedrychowski 5713
14-7% I+ —VDORES0 mg/kg T TORSER,
Wistar %7 v MZ28 BB ORS L4S, MAEHEICHE
LT, JEWCEEEEZO TRV EOFHER
gL L LAER LT, Lo T
RFEBTHLNMBEOEREORIT, HBEMWERST
I2EBb0PEY, EERINS.

BB BEERAGFEEIIBVT, BTEEOUT AN
BB L URERE A B ORHELHT400 mg/kg L LD
BERIIBVWTEEINY, ThEOFRIIABENR
Bt RWB Lo, L L1ILTY YU —iE
REREFIITELT LTI EPHEINTEYY, T
M L2 EBBOTLELSHEDES L iEF OO
WHEDAOBITEHEL, FOBEINOHEI B
AR L7 ERDLIENTEL.

ARERAESMICEL T, R oEEECEELL
BEHQIIBWT, HBEWERS LOBELRTENE
b Nhhol. ERICEL T, MEEROARZY
HOKRES, 800 mg/kgixGHIIBVWTIRA LA, 20
BV EBEMOME4BOFHERESRKETH 722 L
CREELTYWIORS LizwsS, SHFESIAH
ThHab.

D EoRBEE,»S, KRRBEGT T, 1475
A VORERSEMCETIERES T, HiELD
12200 mg/kg/day % TRIZ2 &, £FREEHFEICHET 2%
e M & 32800 mg/kg/day, ERICH L TR
400 mg/kg/day TH 5 L HHr SN 5.
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Table 1  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 £ 8.2 (13) 297073 (13) 2966 + 82 (13)
8 3350+17.1  (13) 3353+163  (13) 3231+128  (13) 304.8 + 14.6** (13)
15 3715+ 206 (13) 372.3+£23.0 (13) 3576+ 166 (13) 3350 £ 155* (13)
22 3959+238  (13) 3987+254  (13) 3814+19.1.  (13) 3585+ 18.7** (13)
29 42431277  (13) 4282 +283  (13) 4052 +21.1  (13) 381.5 + 17.3**  (13)
36 1446.2 +30.1 (13) 4541 +31.7 (13) 425.3 +20.9 (13) 402.7 = 189** (13)
42 463.4 £ 31.1 (13) 4700 £32.7 (13) 4414 +23.2 (13) 4164 +189** (13)
Values are expressed as meantS.D. in grams.
Parenthesis indicates number of animals.
** - significant difference from control, p<0.01
Table 2  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.) 216565 (13) 216674 (13) 216.1 =63 (13) 2160 6.3 (13)
8 2351+ 126 (13) 232.2 +10.9 (13) 2292 +73 (13) 219.7 £88* (13)
15 2518 £ 154  (13) 251.8+162  (13) 2454 + 74 (13) 2379+ 112*  (13)
Days of pregnancy
0 2592+149  (12) 2607165  (12) 2525+ 7.8 (13) 2421 +135% (1)
7 3004 +20.1 (12) 2925+ 19.3 (12) 2853 +10.9 (13) 2794 £ 180* (11
14 339.0 22,6 (12) 3294 +222 (12) 318.1 £ 11.4* (13) 3127 210" (11)
20 4129 £233 (12) 401.1 £ 27.1 (12) 391.0+£ 185 (13) 3824 +294% (11)
Days of lactation
0 308.2 +32.1 (12) 302.4 +£20.1 (12) 279.1 &£ 121 (13) 276.8 +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 meantS.D. in grams.
Parenthesis indicates number of anirals.
* :significant difference from control, p<0.05
**: significant difference from control, p<0.01
Table 3  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
1~ 8 1982+139  (13) 1991 +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+ 122%  (13) 162.7 £ 15.0%* (13)
29~ 36 187.9+ 118 (13) 1934 x152  (13) 1783 +8.8 (13) 1749112 (13)
36 ~ 42 1615+ 98 (13) 164.4 +11.8 (13) 1540+79 (13) 1459 +91*  (13)

Values are expressed as mean=®5.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 + 13.1 13) 139.9+8.7 (13) 129.9 + 9.0* (13) 1187 +89*  (13)
815 1419+ 117 (13) 1455 +11.2 (13) 133.0+74 (13). 128.1 £95*  (13)
Days of pregnancy
0~ 7 1732+ 14.2 (12) 165.1+13.2  (12) 157.8 £ 10.2*  (13) 1583 +16.7* (11)
7~14 1836+176  (12) 1773+153  (12) 1648 +86*  (13) 1676 £ 132 (11)
14~20 154.1 £12.9 (12) 1506 £ 14.3 (12) 1455+ 94 (13) 137.7 £105% (11)
Days of lactation
0~ 4 121.9+125  (12) 1112+247  (12) 1086 +216  (13) 1036+220 (11

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) 15.6 £ 0.6 (13) 15.1 £04 (13) 150+ 06* (13) 14.9 £ 05 (13)
Hematocrit (%) 444£15 (13) 435+13 (13) 429+ 138 (13) 42.7 £ 1.5* (13)
MCV (um®) 54.1+19 (13) 54.1 £2.0 (13) 535+ 1.2 (13) 53.6 £2.0 (13)
MCH (pg) 19.0£0.7 (13) 188 £0.7 (13) 18.6 £ 0.4 (13) 187+ 0.7 (13)
MCHC{%) 35.1%£06 (13) 34.8 £0.3 (13) 34.8+03 (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 {%) 00 (13) 0x0 (13) 0+0 (13) 0x0 (13)
Segmented neutrophil (%) 4+7 (13) 15£6 (13) 17+7 (13) 4+7 (13)
Eosinophil (%) 11 (13) 1+1 (13) 1+1 (13) 1+2 (13)
Basophil (%) 0+0 (13) 0£0 {13) 0+0 (13) 0£0 (13)
Monocyte (%) 3+2 (13) 442 (13) 4+2 (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) 100.1 = 11.0 (13) 104.7 £ 10.8 (13) 978 +80 (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+0.2 (13) 55+ 0.1 (13) 54 +02 (13) 5.4+02
Albumin (g/dL) 30+0.1 (13) 29+0.1 (13) 29+0.1 (13) 29+0.1
A/G 1.12+0.08 (13) 1.17+0.12 (13) 1.16 £0.13 (13) 1.16 +0.14
BUN(mg/dL) 16+1 (13) 15%2 (13) 15%2 (13) 17+3
Creatinine (mg/dL) 0.7 +0.1 (13) 0.7+00 (13) 0.7+0.1 (13) 0.7+01
Glucose (mg/dL) 13947 (13) 127 £10%  (13) 128 4 9** (13) 116 +=9**
Total cholesterol (mg/dL) 29+3 (13) 27+6 (13) 27+4 (13) 29+4
Total bilirubin (mg/dL) 0.06 +0.02 (13) 0.06 + 0.04 (13) 0.07 +£0.02 (13) 0.06 +0.03
Na(mEq/L) 143.9+0.9 (13) 144.5+ 0.7 (13) 143.2+08 (13) 143.6 = 1.3
K(mEq/L) 4.17 +0.20 (13) 3.92+017* (13) 4.08 +0.20 (13) 3.89 4 0.15*
Ci(mEq/L) 1087+ 13 (13) 108.8 + 1.1 (13) 1086+ 1.3 (13) 108.2 = 1.0
Ca(mg/dL) 85+0.2 (13) 8.6+02 (13) 86 +0.3 (13) 8.7+0.2
Inorg. phos. (mg/dL) 56403 (13) 6.0+05*  (13) 58 +0.3 (13) 6.5+ 0.5%*
ALP(U/L) 303 + 44 (13} 280 + 27 (13) 297 + 34 (13) 307 + 48
GPT(U/L) 31+4 (13) 30+5 (13) 34+6 (13) 29+ 3
GOT(U/L) 68+ 6 (13) 65+ 10 (13) 66+ 7 (13) 66 + 7
y-GTP(U/L) 00 (13) 0£0 (13) 0+0 (13) 0x0

Values are expressed as meanS5.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) 43434293 (13) 44354307 (13) 4153 + 204 (13) 3908 +£18.0* (13)

Liver (g) 1215+1.36°  (13)  1L70+0.96 (13) 11.09£1.02*  (13)  1034+083* (13)
2.79 +£0.20° 2.64 +0.13 267 +0.17 264 +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
Male Thymus (mg) 3488+1035 (13) 3433= 948  (13) 3178+796 (13) 2862+698  (13)
80.9+ 255 776 +21.6 762+ 172 733+ 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) 1.19+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
Final body weight (g) 335.1 + 234 (12)  321.1%26.0 (12) 305.6 = 16.9% (13)  2965+234** (11)
Liver (g) 14.27 £ 0.92 (12) 1336+ 140 (12) 13.08+1.07*  (13) 1168+ 1.15* (11)
4.26 £ 0.15 4.17+0.33 428 +0.26 3.94 +0.21%
Female . ;
Kidneys (g) 2.07 £0.15 (12) 2.07 +£0.21 (12) 2.00 +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 £ 889 (12)  221.1+66.1 (12)  1889+620 (13) 167.0%+575 (11)
: 68.6 + 235 68.1 £ 16.7 61.3+18.1 55.54 159

Values are expressed as mean+S.D.

Parenthesis indicates number of animals.
aabsolute weight

b relative weight (g or mg per 100 g body weight)
* significant difference from control, p<0.05
**significant difference from control, p<0.01
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Table &

reproductive/developmental toxicity screening test

Histopathological findings of rats treated orally with 1, 4-butanediol in combined repeat dose and

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 (131 (18 (2 [31  [3]  [2] L3l 03]
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
lamina propria + 3 0 2 1 0 1 0
Thymus 13y (o] (o] (131 3] 131 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 f1s3 (o) (o (3 (3 sl (31 03]
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 (131 (ol Lol {3 @33 f{o}] (o) 03]
Fatty change of hepatocyte in total 13 13 1 1
peripheral zone + 0 0 0 1
+ 8 10 1 0
o+ 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 t 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 03 (ol [0l (3] (s [0l (o (3] \
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 [0 ([0l [13] (3] fol [ol [13]
Partial defect total 1 0 0 0
+ 1 0 0 0
Heart (13y [0l (o] (3] (138 fol [0 [13]
Mpyocardiai fibrosis total 1 0 0 0
+ 1 0 0 0 f
Focal necrosis total 1 1 1 0
+ 1 1 1 0
Harderian gland (18] [0 [0 (13 (133 o1 f[o [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 (131 (ol (ol [13] rol [ol f{o] [0l [
Multinucleated giant cells in total 0 1 §
seminiferous tubules + 0 1
Epididymis (133 fo] (o} [13] to o] [0 [0
Infiltration of lymphocytes total 8 8
+ 5 6
+ 3 2
Spermatic granuloma total 3 2
+ 3 2
+:very slight, +:slight, ++.moderate, +++severe
1
I
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Table 9  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 ¥ 923 92.3 100.0 84.6
Pairing days until copulation

(mean+S.D.) 28+ 12 28+19 31%12 3.0£35
Frequency of vaginal estrus

(mean+S.D.) 1.0£00 1.1£03 1.1+03 1.1+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 22000 (12) 22.0%0.0 (12) 222+04 (13) 222+04 an
Number of corpora letea 176+ 34 (12) 179+ 44 (12) 170+ 14 (13) 16.8+19 (11)
Number of implantation sites 15.1+2.0 (12) 158+24 (12) 154 +1.3 (13) 159+ 16 (11)
Implantation index ® 87.5+13.9 (12) 89.6 = 11.3 (12) 90.8 + 8.0 (13) 949+ 57 (11
Day 0 of lactation
Number of pups born 148+ 1.9 (12) 146+22 (12) 146+19 (13) 150+ 18 (11
Delivery index® 984+ 29 (12) 92971 (12) 948+6.3 (13) 94.2 4.7 (1)
Number of pups alive 147 £ 1.9 (12) 144+21 (12) 139+ 21 (13) 147+ 18 (11)
Birth index ” 973+ 33 (12) 92.0+83 (12) 90.4 +10.6 (13) 924 +44 (1D
Live birth index ® 98925 (12) 98.9+25 (12) 95.5+9.8 (13) 982+ 3.1 (11
Pup weight in grams
Male 3+0.3 (12) (12) 64 +03 (13) (11)
Female +0.3 12) + (12) 600 (13) + (11)
Sex ratio ? 456 + 134 (12) 478+135  (12) 51.6 £15.1 (13) 462+ 148 (11)
Day 4 of lactation
Number of pups alive 144+17 (12) 143+ 2.0 (12) 13.8+22 (13) 145+ 15 (11
Viability index @ 98.5+ 2.8 (12) 995+ 1.7 (12) 99.3+ 2.5 13) 984 +3.7 (11)
Pup weight in grams
Male 10.2+0.8 (12) 9.8 (12) 100 £05 (13) 9.3+£08* (11)
Female 98+ 1.0 (12) 94 + (12) 9.6 £ 05 (13) 88+ 0.8* (11)
Sex ratio ™ 46.3+13.2 (12) 475+ 134 (12) 519+ 14.8 (13) 46.7 £15.1 (11)
Values are expressed as mean+S.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/Number 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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