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Table 1 Organ weight of male rats in preliminary reproduction toxicity screening test of tetrahydrothiophene-
1,1-dioxide by oral adminiistration

Dose (mg/kg) 0 60 200 700

Number of males 12 12 12 11

Body weight (g) 504.2 + 26.3 505.9 + 25.7 505.8 + 14.9 454.3 + 22.2**

Testes (g) 3.118 £ 0.720 3.287 £0.132 3.225 4 0.750 2.961 + 0.808
(g%) 0.619 +0.143 0.652 + 0.054 0.640 1 0.153 0.655 +0.187

Epididymides (g) 1.172 + 0.226 1.230 £ 0.033 1.211 £0.222 1.087 +0.236
(g%) 0.233 £ 0.048 0.243 +0.020 0.241 £ 0.045 0.241 + 0.052

Each value shows mean£S.D.

Significantly different from control (**:p<0.01).

Table 2  Histopathological examination of male rats in preliminary reproduction toxicity screening test of
tetrahydrothiophene-1,1-dioxide by oral administration

Dose (mg/kg) 0 200 700

Incidence & grade N Al 2+ 3+ N Al 2+ 3+ N + + 2+ 3+

Testis [12] {1] [11]
Atrophy, seminiferous tubule 10 2 0 0 0 1 0 1 9 1 0
Proliferation, Leydig's cell 11 1 0 0 0 1 0 0 10 1 0 0

Epididymis (12] (1] {11}
Decrease, sperm 11 1 0 0 1 0 1 0 0 1 10 0 0 0 1
Vacuolization, duct 11 1 0 0 0 1 10 1 0 0
Spermatic granuloma 12 0 1 10 1 0 0

Grade of histopathological finding; #:slight, +:mild, 2+.moderate, 3+ marked.

N:No abnormality detected.
A Abnormality detected.
{ ]:Number of males examined.

Table 3  Organ weight of female rats in preliminary reproduction toxicity screening test of tetrahydrothiophene-
1,1-dioxide by oral administration
Dose (mg/kg) 0 60 200 700
Number of dams 12 12 12 11
Body weight (&) 289.0+21.3 290.3+19.2 284.0 +15.0 268.3 +14.2*
Ovaries (mg) 94,79 £ 11.71 9551 £ 11.57 98.39 + 10.42 108.63 +-17.99
(mg%) 32.90 £ 4.36 33.04 +4.62 34.66 +3.33 4045 +5.92%*

Each value shows mean®S.D.

Significantly different from control (*:p<0.05, **:p<0.01).
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Table4  Number of estrous cases and reproductive performance of male and female rats in preliminary reproduction
toxicity screening test of tetrahydrothiophene-1,1-dioxide by oral administration

Dose (mg/kg) ) 0 60 200 700
Number of females . v 12 12 12 12
Number of estrous cases before mating (14 days)
Mean%S.D. v 3305 3.3+05 32+04 2.2 +£0.9**
Number of males 12 12 12 11
Number of males with successful copulation 12 12 12 10
Copulation index (%)” 100.0 100.0 100.0 90.9
Number of females 12 12 12 12
Number of females with successful copulation 12 12 12 11
Copulation index (%)" 1000 100.0 100.0 91.7
Number of conceiving days (Mean + S.D.) 23+12 22+12 23+14 35%36
Number of pregnant females 11 12 10 10
Fertility index (%) 91.7 100.0 83.3 90.9
Number of pregnant females with live pups i1 12 10 10

a) : (Number of males with successful copulation/number of males)X 100.

b) : (Number of females with successful copulational/number of femates) X 100.

¢) : (Number of pregnant females/number of females with successful copulation) X 100.
Significantly different from control (**:p<0.01).

Table5  Observation of pups (F1)in preliminary reproduction toxicity screening test of tetrahydrothiophene-
1,1-dioxide by oral administration

Dose (mg/kg) 0 60 200 700
Number of dams 1 12 10 10
Length of gestation (days) 22.18 +£ 040 22.08 +0.29 22.00 + 0.00 22.00 +0.00
Corpora lutea 164+ 1.3 168+ 14 17.7+22 17.0+3.3
Implantation scars 155+ 1.2 157+ 1.9 15.6 + 1.8 158+3.2
Implantation index (%) 94.5+4.1 934+ 7.1 884 +4.7 92.8+6.3
Gestation index (%)” 100.0 100.0 100.0 100.0
Pups born 152+ 1.7 152+1.7 143%+18 149+34
Delivery index (%) 98.11+4.5 96.9 +4.0 91.8+4.1* 94.0+6.7
Live pups born 149+19 15019 141+ 16 11.3+4.7
Sex ratio at birth® 0.98 & 0.67 1.12 £ 0.55 1.73+1.09 0.78 - 0.33
Birth index (%)° 9.3+ 6.5 | 95.8 £ 4.8 90.5+5.1* 71.6 + 26.2**
Dead pups on day 0 of lactation 0.3+05 02+04 0.2+04 3.6 44**
Live birth index (%)° 98.1 £33 98.8 +2.8 98.7+28 75.9 £ 26.2**
Live pups on day 4 of lactation 148+18 150+ 1.9 13.7+1.3 4056 (9)
Viability index (%)? ’ 995+1.38 100.0 £0.0 97.3+35 29.2 +40.4**(9)
External anomalies (%) 0.7+24 0.0+0.0 00100 0.0+00
Anury (%) 0.7+24 0.0£00 0.0£00 0.0+0.0
Body weight of pups(g)
Male Day s 0 6.64 £0.31 6.15+0.42* 6.22 +0.38 544 + 0.52**
i4 9.92+0.75 9,63+ 1.16 9.57 +1.03 6.63+ 1.41**(4)
Female Day 0 6.20 + 0.30 5.88 +0.33 5.85+ 044 4.93 + 0.46**
4 9.25+0.84 9.19 + 0.96 9.18+ 1.31 5.68 + 1.37**(5)

Each value shows mean=+S.D. per dam.

Figures in parentheses indicate number of dams.

Significantly different from control (*:p<0.05, **:p<0.01).

a) : (Number of implantation scars/number of corpora lutea) X 100.  b) : (Number of dams with live pups/number of pregnant dams) X 100.

c¢): (Number of pups born/number of implantation scars) X 100. d) :Number of male pups/number of female pups.

e) - (Number of live pups born/number of implantation scars)X 100.  f ) : {(Number of live pups born/number of pups born) X 100.

g) - (Number of live pups on day 4/number of live pups born)X 100.  h) : (Number of pups with external anomalies/number of live pups
born) X 100.
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Reverse Mutation Test of Tetrahydrothiophen 1,1-dioxide on Bacteria

BRGLEYELEMREFTEO—RELT, 7Tk
FoFA 7y L1-YFFTFizonT, MgrBu
LIERERERAE Y /- PECL DV ERLEBEOK
BEE.

WE®E LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537 8 & U Escherichia coli WP2
uvrADSEBRZ HVy, SO mix EHRMB L RN &G
T7V—MEICLY, BEFZERBEY 50 ~5000 ug/ 7
V- bORBTCERLIEZA, §XTORERAICBY
THEBERED NG o7, Ld T, KRBT
SO mix BRENMAE S L TR ER % 313~ 5000 ug/ 7'V
—roHEATHEYREL TERBL ..

FORR, ERERIu - —HE, 2HoFFHEL b,
AW 5BEORERD VT ROHEIIBVTHIEMI
BobnlhooZl bdb, TPIFFUFF T
LIVAF YRR, BRIV TERESER
Lawv(Bett) L e s,

¥ e S UHABRSE

(& & &)
Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA98
Salmonella typhimurium TA1537
S. typhimurium D4R IE1975F 1031 57 2 Y
HEERE, )T A NVZTRKFOB. N, AmesiE L7 5
G5 EFET
E. coliWP2 uvrA B2 13 197945 B 9 B \CE I B{mFAT
RTOBEBEREL»LF5 %% 7.
BRERIZ-BOCUT CHERFLALbDT AV, HER
KBELT, 22— FY x>y 70ANo. 2(0Oxoid) % A
NELFERRBREICHE L/ EEY —E8EEL, 37C
TIORMARERE HFEL-OOEREFR L L.

(#5290 E)
FhIeFOFE7x-1,1-VF %2 F(CAS No.
126-33-0) i, FFE120.16 0MEAEARTH L. HKEI
3, FERAEGE [ov FE5 8050074, MEE99.9%
PLE (R k3 01%T)] obo%x, ¢ BFRILF
ITHmaroftsshn, FHIEI TRRREL, FRHL

7:.

FhrIebPOF+722-11-VFFY FiE, KiZE
PV Ers, HEZRERBRICBTITAK, X
RECBWTIZES HEEAIZ0 mg/mliZh b L )i
Bk, FAEECALBEIZVL2THERL, &R
PIRERIZH .

REBOBGIHEL->T, FhovFuFt 711
TAX Y FORSRAEEKGRF TOREEREB LU
GRUNEREBY EM L. TESERRBRIIBVLTIE, K
K (3.00 mg/mi) BT SR TEML - REBHRE
REETHML - 0OIZoWT, Bk (50.0 mg/ml) &
RIIHERBORRR I CREL-LDIZDVWT, ZiR
EHEGET T, BERTFA. FOKR, FAL4ER
BZIBITAEREOTHEEL, ThENME R
) OFHEICH LT, 9.1BL093% ThH-72. £
7o, AABR I TR L CHBYERABBIICOVTEEN
ERBY T o -8R, KEBE(3.13 mg/ml) HHIL,
97.9%, =R (50.0 mg/ml) BHIZ102% TH - 7=,

(BB E)
A BHNEMES X CFOBEBRUTOEBY T
HE.
AF2 : 2-(2-73n)-3-(5-=b1-2-7Y V)T
YT IF (LBF BL5EED)
SA L TUFRYTLA (e T300)
9AA 1 9-73/77YYy  (SigmaChem. Co.)
20A D 2-T7 3T v TRy (RIS TEM)
AF2, 2AAR Y A F N AN FF T F(DMSO, kA
T¥W) BB LEL0E - 20CCHEERTL, R
L7, 9AAIIDMSOIZ, SAIZMIAKIZEML, &2,
RERIZEW .

Ui & U SOREDHRK)
1) by TTFH—

TEROKEHR A BIUB) *BEH101DOFE TR
&L

(A) /37 b7 % — (Difco) 0.6 %
BibFrYo L 0.5%
BY*L-v AF ¥ 0.5 mM

D-¥4F > 0.5 mM

*WP2 uvrA 2, 05 mML-bY 7R 7 7 KB
WA v,
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2) ARiEH
Bild, BERBORORIEREL LA, b,
Bllb-h OBEIITROLBY TH B,

W~ 7 274 - 7RI 02¢g
7 g - 1KY 2g
VU EEKE N T L 10g
JOBE—T 'L 1.92¢
KEEILF b oA 0.66 g
FIva— 2 20¢g
N7 7 A — (Difco) 15¢

FIO MmO ¥y —VLIKH7N30miEHLTEDT
H5.

3) S9 mix
ImPFROE> &L
S9** 0.1 mi
b A/ SV N 8 umol
Bikr ) 4 33 umol
TN I—R-6-1) VB 5 pmol
NADH 4 pmol
NADPH 4 pumol

F VYL CEERER (PH74) 100 pmol
** 7HAE O Sprague-Dawley R T v 2 7 xS0
Y& — )W (PB) BLUS56-~> 75K (BF) Oft
A5 CTERFEL TFERLASIE B,

(RB&FHE)

TL—FEIZLD, SO mixERIMARES LS9 mix
RN EE T T o7,

ANREBETC, BERWREANK 01 ml, )~ BEEHR
0.5 ml(S9 mix RIARERIZ BV TIXS9 mix 0.5 ml), BRE
HHOImBIO 77 H—2masRELEOLERK
BRI LU CED . T2, JBEE LTHEY
HREBOMD 0 I ESHHEE K, $-38E0BME
BWRBHETBVE:. ERERTLOBUNBYENE
BB IUHEBIEE Tableth IR L7, KEII37CT48
BTV, ELCERRouo—-BErE8E Ll HEko
BEIIOWTIE, WIRMID L VIZEKENETC, £X
REOHEORES, SHETL /.

AVWZTFHRITAERERRICBWTIE, BHREBLUR
HHBEETHEINT 2, FHABII>VLTRIKT oL
2. F, FERUBVCTHETRBREBLUEHAB
&, ST 2% AV, FRENOFHME L ElREEL R
7. REFRERRIILE, FARBIFE—-FHEICOWT
2RIEML, BREOBFBEEOHRZIT- /-

(Hlrex %)
HOI5EOREEDH L, 1BULEOREHEDSY
mix FRMDH 5 Vi3 SO miximINEH BT, HBYWE
YEBETATPRLECBIAER 0= —HOEY#EH,
EEMBOFNICHT2EL EIZEML, 22, 20
Bn-BRES 5V IIREKESEF RO MBI,
LUBBRMEIERRBRRACBVWTEERSLET 5 (B
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BRBIUER

(REFTERER)

50~5000 pug/ L — FOFEEATALEHILLT, &R
BArERLAEIS, TXTOBREFHIZCB VTS mix
HERIMAERE L MR BEOWT RO MERIIED LN
ol

(RHER)

BRYFhFhTable ], 2R/ L77. FhF FaF
A7z -11-VFF Y FORAEY, SO mix BRI
BLUWRMAERTE $12 313~5000 ug/ 7L — b &
TRIEE2ELTHBREERLZ. 20E, 200K
BRowvyng, Bu/:5BEORERE DS mix EiRMNR
BB LURMRAERICBCT, BEMBEO2fEUE L2
LEEZau—KoEMIRDO L E o7,

LEDHERIZEDSE, FFSeFuF4t 7z r-11-
VEFU PR, BWHRBRRIIBVWCERESTYE L]
W (Bet) LHE LA

(i
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Table 1. Mutagenicity of tetrahydrothiophene 1,1-dioxide** 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 TAI1537
0 90 83 89 13 10 17 20 22 4 23 25 21 g 10 10
( 89+ 1.0) ( 13+ 3.5) ( 22+ 2.0) ( 23 2.0 ( 10 0.6)
313 124 107 103 10 8 14 25 3% 36 22 14 27 11 7 8
(111+11.2) ( 11+ 3.1) ( 32+ 6.1) ( 21 6.6) ( 9+ 2.1)
625 103 131 120 15 10 13 36 33 27 21 16 15 9 11 6
(118+14.1) ( 13+ 2.5) ( 32+ 46) ( 17+ 32) ( 9t 25)
1250 109 118 97 7 13 15 27 23 31 15 18 22 8 7 12
(108£10.5) ( 12+ 4.2) ( 27+ 4.0) ( 18+ 3.5) { 9% 26)
S9mix 2500 87 142 124 9 10 13 27 27 23 26 19 15 6 6 11
(118+28.0) ( 11+ 2.1) ( 26% 2.3) ( 20 5.6) ( 8% 29)
-) 5000 109 123 106 9 12 9 23 28 28 24 26 15 9 10 9
(113 9.1) ( 10+ 1.7) ( 26+ 29) ( 22+ 5.9) ( 9t 06)
0 134 135 129 9 16 18 36 28 24 30 32 38 15 12 10
(133t 3.2) ( 14+ 4.7) ( 29+ 6.1) (33 4.2) ( 12+ 25)
313 95 8 117 7 10 10 42 35 35 46 40 33 8 10 16
( 99+16.4) ( 9+ 1.7) ( 37+ 4.0) ( 40+ 6.5) ( 11+ 4.2)
625 134 134 110 13 11 12 39 38 31 33 38 33 18 20 18
(126+13.9) ( 12+ 1.0) ( 36t 44) ( 35t 2.9) (19t 1.2)
1250 114 131 119 14 14 13 27 19 24 34 31 25 16 8 14
(121 8.7) ( 14+ 06) ( 23t 40) ( 30+ 4.6) ( 13+ 4.2)
S9rmix 2500 122 127 159 5 13 5 28 28 30 30 33 42 14 12 14
(136+20.1) ( 8+ 4.6) (29 1.2) ( 35+ 6.2) ( 13+ 1.2)
(+) 5000 149 136 128 10 16 17 19 17 23 30 36 30 12 10 14
(1381+10.6) ( 14+ 3.8) ( 20+ 3.1) ( 32 3.5) ( 12+ 2.0)
Positive Chemical AF2 SA AF2 AF2 9AA
control [Dose{ug/plate) 0.01 0.5 0.01 0.1 80
S9 mix (-) Number of 858 879 838 | 193 193 206 | 122 209 194 | 735 788 820 [1767 2148 2578
colonies/plate (8584-20.5) (197 7.5) (175+46.5) (7811+42.9) (2164+405.7)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
control [Dose(ug/plate) 1 2 10 0.5 2
S9mix(+) | Numberof [1370 1381 1290 | 298 281 294 |1243 1223 1506 | 337 335 335 | 287 280 283
colonies/plate (1347449.7) (291+ 8.9) (1324:+157.9 (336 1.2) (283+ 3.5)

AF2:2-(2-Furyl)-3-(5-nitro-2-furyl} acrylamide, SA: Sodium azide, 9AA :9-Aminoacridine, 2AA :2-Aminoanthracene
**: Purity was above 99.9% and water (below 0.1 %)was contained as impurity.
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Table 2. Mutagenicity of tetrahydrothiophene 1,1-dioxide** 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

S9 mix (ug/ platé) TA100 TA1535 WP2 uvrA TA98 TA1537
0 112 123 125 11 18 16 17 18 33 22 24 32 12 7 8
(120+ 7.0) ( 15% 3.6) (23t 9.0) ( 26+ 53) ( 9t 26)
313 131 127 156 15 17 17 23 31 32 21 14 23 9 17 5
(138+15.7) ( 16+ 1.2) (29t 4.9) (19 4.7) ( 10£ 6.1)
625 137 130 128 18 16 25 29 24 22 21 19 22 12 8 10
(132+ 4.7) ( 20+ 4.7) ( 25+ 3.6) ( 21+ 1.5) ( 10t 2.0)
1250 105 132 129 20 16 15 23 22 18 27 24 27 11 15 6
(122+14.8) (17 2.6) ( 21+ 2.6) (26 1.7) ( 11+ 4.5)
S9mix 2500 137 145 133 9 18 12 28 20 23 38 21 20 14 9 N4
(138 6.1) ( 13+ 4.6) ( 24+ 4.0) ( 26%+10.1) ( 12+ 29)
=) 5000 156 129 123 25 20 15 28 17 28 27 23 31 17 12 5
(136+17.6) ( 20t 5.0) ( 24+ 6.4) (27 4.0) ( 11+ 6.0)
0 148 120 .141 15 12 21 16 25 25 3% 39 2 15 14 17
(1361 14.6) ( 16t 4.6) ( 22+ 5.2) ( 31+10.0) (15 1.5)
313 127 137 146 22 26 14 30 30 25 42 31 39 12. 20 20
(137+ 9.5) ( 21+ 6.1) ( 28+ 2.9 ( 37 5.7) ( 17+ 4.6)
625 137 146 133 15 10 16 24 29 25 29 38 42 14 18 18
(139 6.7) ( 14+ 3.2) ( 26+ 2.6) ( 36+ 6.7) ( 17+ 2.3}
1250 137 142 143 17 16 19 33 25 26 26 3 27 20 19 13
(141% 3.2) ( 17+ 1.5) ( 28+ 4.4) ( 29+ 4.9) ( 17+ 338)
S9mix 2500 138 172 166 17 15 18 29 22 22 38 39 29 23 25 15
(159+18.1) ( 17+ 1.5) ( 24% 4.0) ( 35t 5.5) ( 21% 5.3)
+) 5000 134 132 159 23 17 19 19 22 28 47 30 36 9 16 13
(142+15.0) ( 20+ 3.1) ( 23+ 4.6) ( 38% 8.6) ( 13+ 3.5)
Positive Chemical AF2 SA AF2 AF2 9AA
control - [Dose{(ug/plate) 0.01 0.5 0.01 0.1 80
S9mix(-) | Number of 728 781 743 { 207 153 128 8 81 91| 767 780 762 | 908 890 965
colonies/plate (751+27.3) (1631+40.4) ( 86 5.0) 770+ 9.3) (921+39.2)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
control  {Dose{ug/plate) 1 2 10 0.5 2
S9mix(+) | Numberof [1228 1435 1409 { 184 198 197 1211 1206 1296 | 340 323 300 | 204 192 221
colonies/plate (1357+112.8) (193 7.8) (1238+50.6) (324+15.5) (2061+14.6)

AF2:2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA: 9-Aminoacridine, 2AA: 2-Aminoanthracene
**:Purity was above 99.9% and water (below 0.1%) was contained as impurity. '
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In Vitro Chromosomal Aberration Test of

Tetrahydrothiophene 1,1-dioxide on Cultured Chinese Hamster Cells

B LD E LSRRI ENRESLEO KL
LT, e FOFF 72 0-11-T%FS FOEE
MR- R THREEENEE*FMT L0, Fr 4
Z—= X - NA RS B EMR (CHL/IU) & v TREBRE
MEgEEFRERBRYERL -,

AL (4RR5R), ORSEAE (6BFR) & b2 1.2
mg/mi(10 mM) DEEIZBVWTHE50% TS 2 2
LTGRO O NG o722 e h s, TRTORE
XBWT12 mg/miDOBREY ZSNBEEL L. &8
MBRBFEOI2BLFV/AE TR TR ERE, KEFEL
LTl EEOE T, SO mix3EHEETIIBY
H24M B L V48K R ERALE %, EREEAE TIESI
mixFE TR L CIEFE T COoFRALIE 18R o O3
BRR) 2, ERRERL, RETLLICL YRR
FEHEREvRE L.

CHL/IUMIRs % 24851 B X V4SS B E Ll L /-
THROMEBEIIE WL, REFOEERE CEHEEM
ROFEEHBEIREONL o7, FERLE T,
SOmMxFETBLUHEFETCoRBABEL-VnTFho
MBEEIZBVT Y, RBEAEOHEERECEESERBEOSE
FIEREFEO N LD o7

UEoOFR Iy, Fhovvast vz r-1,1-94
FUNE, LRRORBEG T CEBEERETTHFR LV
CEEER L 7C.

Hik
1. {EFL -k
JH—F - =237 (JCRB) 75 AF (19884
2R, AFERMQAR, BELRA) LT r A=

X - NLAY—HOCHL/IUMN %, MBEEHRR10
KL TRERIZH 7.

2. EEBROAH
BRI, )R (FCS  Biocell) % 10% 0 L
724 — 7 v MEM( H 7K B3R &l & v e,

3. IEEEH

2X 10" @O CHL/IUMN %, BEEE5 mlx AN/ 7
12 Y2 (6 cm, Corning) (2%, 37CHCO, 1 v ¥
aN—%—(5% CO,) N THEELL. ERNETE, #
RBEIDE CHBRYE LN, 24BHE L 485N

LA 37, EEREOAERCE, WREBIAEIZSY
MxBFEETB L UVEFET COoOBEME L, MBEKRTH
B TR OISR L.

4. WEBRME
FrIeFOFt 7 r-1,1-VFF F(BER
THTD, CAS No.:126-33-0, © v &S : 8050074, ¥
HAR{LEEE, 6 ARbFETERSRME) I, 25T
BOWTEREKRT, KL THE, FEERILKE
WHLTHHBET, BE28C, #E287C, oF=
CH:0,S, HF8120.16, #MAE.9% L E (AL LT
KFO1BLT ) OWETH 5.
WEBWEBEHRIIELETH Y, BiES GESTHAK) T,
3.0~500mg/mi D EFFHH TIRFBELETH - /.

5. WHEBRMEORN

WEMBE ORI, RO ST L BEIGESH
KN RFERETIE) Y HV. BAZERICERLT
Bz, DO THRRTBETIELAFRL THED
BEOWEMEMNNERL L. SR EFMEIL,
TRTORBIIB O TEERO 0%/ RS L H I
Mz . FEERERBRICBC-EBRYEESROBRE
i3, HFESHMNGAEP TOELEENRINED 0.0~
110%) DETH o7, ZRBEOREHIIOVWT, HEHR
Biiabuehrot.

6. MEBFEINHIRERIC L 2 MIBBEORTE

FERRESRICAV IR EOREBEE Y RE T
H728, HEYWEOMBEHIIRITTEELAL. K
EWE O CHL/TUMB 3 2 SMIEIIHITE RIS, BERE
B EE EF (Monocellater™, F 1) ¥R ARETE
B TAWTEHOBBEE L, HEBEWELEED
GEARBRE IS T o MRgEoOR Y b > THREL L.

TORER, SN, EEEEAEE b, RBELLT
NTORFEFETH0% % 88 528 2 2 BEMEIER L
B LN h o 72 (Fig. 1).

7. EREORTE

MR EIHRABROBR LY, SEFEERBETHY
LEBRMBEOBBENY, ERNE, EREELELE D
12 mg/mi{10mM) L L, FREFIhEEREHOLI/208
LB, 1/A0BEYBEE L L. BHSRME
ELTHRWETA b4y CIMC, BT E®R)
BLOY7ukx7 7 3 F(CPA, Sigma Chemical Co.)
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Fig.1 Growth inhibition of CHL/1U cells treated with
tetrahydrothiophene 1,1-dioxide

i, EHAAKGFRETIS)ICHERLTHABL..
FNEFNEEERETFIETAILIAONTVWHRE
wHEAR L7

8. HEBFIERENE
EZERTOEBBEIC, I3 FErRRBEENY
0.1 pug/miiZie 3 X ICHERIIMZ 7. ROHFEFD
VEBUIE - TiTo 2. A5 4 FEREET 1 v &
2 DEGHER L. ERLAEREIBR T LAVER
THRE L7,

9. RBHIN

EBL-RX54 FEEXRDIHI L, 12074 vrahs
BONILRLLRATA N, 4BOBEENFNEFNLEFLR
BERGILEVEIIIT— F{ELRETHRL
o, Bfafkoaiit, OFRSERES S, WILSYRH
BR(MMS) # &Y 1L X 2 FRBEICETVTITY, #f
KB LI RESEROF v v 7, TR, TEE LD
WERE DB E B (polyploid) DHFEIZ DWW
THEL:. $-HEEEFICOWTIZIE200ME, B
HERRLIZ DWW TIZ 1 BES00E D R h HiMIR % 547 L 7=,

10. EHFEHE

EMENEE, BB L OB & R E IR
IOV TOSTERIZ, BRELCMEYE BERF0RE
He¥, BEUMEROKCOWTEERL, EHOELE
SRSICEEA L.
REAREFETLIHHABOBBEEIZOVWT, KD
FHEABEBIILT, BREOEET— 7 L ERYENEE
BMT74 9 x—DEBERE(ZERHLYERLT
familywise D HEAKEEZS% E L) 2K D, BEEER
EXERLY. F7/2, 7493y —OEERRBETHE
ENEDOHLI GG, FERERCELTaY S
YT 37 v YOEEEREY (p<0.05) £fTo 7. R
ML LTUI2EORETE DICHAEENRO NS
EEBEE L. BEMRE CTHEEENSRDOOLA RV

452

SlTiZERBTEE L7, Sl SEREIIOVT
1310048 ki, EEEEBEIZ OV TIZ400BERFHDOEE
rHfaEMO-OHEAREE L.

BRELUER

FEHMEIZ L GBS OER % Table 1W/RL 72,
FrFSebPaF+7or-1,1-VFF 2 FEMZ T2485
BB L 48 RERME L T hoRBEIZB VT
b, REAOEEREB L UBEEEHRBOSFSRIER I
BH N,

R L B RBEGHOERE Table 2IZR L
. F b rOFE 7y L1-UAF T REMAT
SO mixFETBLUEFET CORBUELVWThD
MBEIZBWTH, REAOEERTEE L UK
DFREBIIED ML o7,

o, FrIeFuFA7x-1,1-VFFT NI,
EFROREBREMT T, REEANOCHL/IUMA I gk
BREXPFRLEVEREHRBL..

Xk

1) OARRELEFRZS - WABYWKBRIHEE, Mt
EMEICI LREEHEEET PR, HREE,
B, 1988. ‘

2) W E, ERFEHRER, 1, 255(1992).

3) TR OB ORE, Y- EDHT v O,
HEEREICE AT TU—F) 427 4 A M,
B, 1987.

4) EHR I, KEHEX K BUHARBEY, B
HERT — & OHELRIT, HAELE, W, 1992,

HRERFEME  HPER

AERIELFH | IWERK, HTEE—, BEET,
RE¥TZ, KB =

BARMEMEE Y > ¥ —REFHER

T257 WEMNERHHEST295

Tel 0463-82-4751 Fax 0463-82-9627

Correspondence

Authors:Noriho Tanaka (Study director)
Kohji Yamakage, Hirokazu Kusakabe,
Keiko Hashimoto, Tetsuji Nagao,
Ryo Ohta

Hatano Research Institute, Food and Drug Safety

Center

729-5 Ochiai, Hadano, Kanagawa, 257, Japan

Tel +81-463-82-4751 Fax +81-463-82-9627

178

sall



FrIEROFF T -11-PFFTF

Table1  Chromosorne analysis of Chinese hamster cells (CHL/IU) continuously treated with tetrahydrothiophene
1,1-dioxide (THTD) * without S9 mix

Concen- Timeof  No.of No. of structural aberrations No. of cells
Group tration exposure cells Others¥ with aberrations Polyploid" Trend test®
{mg/mi) (h) analysed gap ctb cte csb cse mul® total TAG (%) TA (%) (%) SA NA
Control 200 1 0 1 0 0 O 2 0 2 (100 1(05) 0.13
Solvent? 0 24 200 0o 0 0 0 1 0 1 1 1 (05) 1 (05) 0.25
THTD 0.30 24 200 1 t] 0 0 0 4} 1 0 1 (05 0 (00 0.13
THTD 0.60 24 200 0.1 0 0 1 © 2 0 2(100 2(10) 0.13 NT NT
THTD 1.2 24 200 1 0O 0 0 0 O 1 0 1 (05 0(00) 0.63
MC 0.00005 24 200 10 67 140 0 1 O 218 0 119 (59.5) 116 (58.0) 0.00
Solvent!' 0 48 200 1 0 1 2 0 O 4 0 3(15) 2 (10 0.50
THTD 0.30 48 200 o 0 o0 0 0 0. 0 0 0(00) 000 0.00
THTD 0.60 48 200 o 0 0 0 0 O 0 0 0(00 0 (00 0.00 NT NT
THTD 1.2 48 200 1 0 0 0 0 O 1 0 1(05 0 (00 0.25
MC 0.00005 48 200 9 86 200 1 10 9 39 9 138 (69.0) 138 (69.0) 0.38

Abbreviations: gap:chromatid gap and chromosome gap, ctb:chromatid break, ctechromatid exchange, csb:chromosome break,
¢se;chromosome exchange {dicentric and ring etc.), mul: multiple aberrations, TAG :total no. of cells with aberrations, TA total no. of cells
with aberrations except gap, SA:structural aberration, NA: numerical aberration, MC :mitomycin C, NT . not tested.

1) Water for injection 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 in the treatment groups was
significantly defferent from historical solvent control at p<0.05 by Fisher’s exact test. *:Purity was more than 99.9%, and water was
contained (£0.1%) .

Table2  Chromosome analysis of Chinese hamster cells (CHL/IU) treated with tetrahydrothiophene 1,1-
dioxide (THTD)* with and without S9 mix

Concen- S9 Timeof No.of No. of structural aberrations No. of cells
Group  tration mix exposure cells Others¥  with aberrations Polyploid" Trend test®
(mg/ml) (h)  analysed gap ctb cte csb cse mul? total TAG (%) TA (%) (%) SA NA
Control 200 2 0 1 0o 0 0 3 0 3(15 1 (05) 0.63
Solvent!” 0 - 6-(18) 200 o 0 o 0 0 0 0 0 0(00 0 (00 0.00
THTD 0.30 - 6-(18) 200 1 0 0 o0 0 0 1 0 1 (05 0 (00 0.13
THTD 0.60 - 6-(18) 200 1 1 0 0 0 O 2 0 210 1(05) 0.25 NT NT
THTD 1.2 - 6-(18) 200 0o 0 o0 0 0 0 0 0 0(00) 000 0.63
CPA 0.005 - 6-(18) 200 1 0 1 0O 0 0 2 0 2 (10 1 (05) 0.50
Solvent? 0 +  6-(18) 200 1 1 1 0 0 0 3 0 3(15 210 0.63
THTD 0.30 +  6-(13) 200 1 1 0 o0 0 O 2 0 2(10 1(05) 0.38
THTD 0.60 +  6-(18) 200 0O 0 0 0 1 0 1 0 1 (05 105 0.13 NT NT
THTD 1.2 +  6-(18) 200 2 3 3 0 0 0 8 0 3(15 1(05) 0.00
CPA 0.005 +  6-(18) 200 2 161 311 0 4 440 918 0 186 (93.0) 186 (93.0) 0.00

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

1) Water for injection 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 in the treatment groups was
significantly different from historical solvent control at p<0.05 by Fisher’s exact test. *:Purity was more than 99.9%, and water was
contained (£0.1%).
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SIDS INITIAL ASSESSMENT PROFILE

'CAS No. . 126-33-0
Chemical Name Tetrahydrothiophene 1,1-dioxide
Structural Formula ’
| 0;5\;0

SUMMARY CONCLUSIONS OF THE SIAR

Human Health

In rats dosed intravenously at 500 mg/kg, 28%, 36% and 37% of the dose was excreted unchanged between days 0-2,
0-4 and 0-7, respectively. At 1000 mg/kg, 50% and 67.2% of the dose was excreted unchanged between days 0-2 and
0-4, respectively. The observation that the proportion of the dose recovered increased with dosage suggests that the
metabolic pathway is saturable. In rabbits, dogs and squirrel monkeys given a single iv injection, this chemical was
rapidly distributed throughout the body and was slowly removed from plasma with a half-life of 3.5-5 hours. One
major metabolite with 85% of the urinary radioactivity was found in male rats injected intraperitoneally with this
chemical. In a follow up study, the metabolite was identified as 3-hydroxysulfolane in the urine of rabbits injected
intraperitoneally with this chemical.

LDs, values by gavage [OECD TG 401] were 2006 mg/kg (males) and 2130 mg/kg (females) in rats. Dermal LD, in
male and female rats was greater than 2000 mg/kg [84/449/EEC, B3]. Inhalation LCsp in male and female rats(four
hours) was greater than 12,000 mg/m’. Acute behavioural studies in rats indicated that hypothermia contributed to the
behavioural effect of an interperitoneal injection of 800 mg/kg of sulfolane. Rabbits became hyperthermic, at 28°C,
upon subcutaneous injection of 600 mg/kg sulfolane.

The chemical is not irritating to guinea pig and rabbit skin or to rabbit eyes. The chemical was not sensitising (0/20)
in a guinea pig maximisation test [84/449/EEC, B6].

In a 28 day repeat dose toxicity study [Japanese TG] conducted under GLP, male and female rats were dosed by
gavage with this chemical at 0, 60, 200 and 700 mg/kg/day. At 700 mg/kg some females showed transient reduction in
locomotor activity during the early administration period. Bodyweight gain and food consumption at this dose were
decreased in both males and females. Blood chemistry revealed increases in cholinesterase activity and total bilirubin
levels in males and GPT in females and decreases of chloride levels in males and glucose levels in females.
Histopathological examination in males dosed at 700 and 200 mg/kg/day revealed increases of hyaline droplets and
eosinophilic bodies in the renal tubules which was accompanied by an increase in relative kidney weight. There was a
decrease of splenic weight in females at 700 mg/kg/day, but no histological abnormalities were detected. No changes
considered to be attributable to sulfolane were observed on urinary and haematological examinations at any dose.
Kidney lesions tended to recover and the other changes related to the chemical disappeared after a 14 day recovery
period. The NOAEL was 60 mg/kg/day for male rats and 200 mg/kg/day for female rats.

The chemical was not mutagenic in bacteria [OECD TG 471 and 472] and did not induce chromosome aberrations in
mammalian cells in vitro {OECD TG 473] either with or without metabolic activation.

In a reproduction/developmental toxicity screening test [OECD 421]) rats were dosed at 0, 60, 200, or 700 mg/kg/day

This document may only be reproduced integrally. The conclusions and recommendations (and their rationale) in this
document are intended to be mutually supportive, and should be understood and interpreted together.
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by gavage for 41 to 50 days from 14 days prior to mating to day 3 of lactation. Some mortality occured in the high-
dose group. There was a decrease in body weight gain and food consumption of males and females during the pre-
mating period, at 700 mg/kg. The number of cestrus cycles was decreased in the 700 mg/kg group. Four dams lost all
their pups during the lactation period in the 700 mg/kg group. Birth index, live index, number of pups on days 1 and
4 of lactation, viability index and body weights of pups of both sexes on days 0 and 4 of lactation decreased, and the
number of still births increased in the 700 mg/kg group. Birth index and the number of pups on day 0 and 4 of
lactation decreased in the 200 mg/kg group. The NOAEL for reproductive and developmental toxicity was 60
mg/kg/day. There were no treatment-related findings in the external appearance, general conditions and necropsy
findings in offspring.

Environment

The chemical has a log Pow of ~0.77, a vapour pressure of 0.0083 hPa at 20°C and a water solubility of greater than
100 g/l. Fugacity model Mackay level III calculations suggest that the chemical will distribute almost completely to
water if released to the aquatic compartment and equally to soil and water if released into air or soil separately or
simultaneously to all three compartments.. The chemical is not readily biodegradable (10% after 14 days), and is
hydrolytically stable (t1/2 greater than 1 year at pH 4, 7 and 9, 25°C). It can be biodegraded after acclimatisation of
activated sludge and by a variety of bacterial cultures, and may be substantially biodegradable. Inorganic sulphate
has been identified as the final degradation product of sulfolane metabolism. The chemical has been shown to have
low potential for bioaccumulation. Indirect photo-oxidation by hydroxy radicals is predicted to occur with a half-life
estimated at 9.7 h (calculated using AOPWIN rate constant, 1.328 x 10°"' cm*/molecule/sec).

In an acute fish toxicity study [OECD TG 203, Oryzias latipes] a 96-hL.Csy > 100 mg/l was reported. In Daphnia
magna [OECD TG 202], an acute toxicity value of 48h ECsy = 852 mg/l was reported. The results in algae [OECD
201] were an E,Cs, (72h) >1000 mg/LE,C50 = 500mg/ 1 and a NOEC, (72 h) = 556 mg/l, NOEC, = 171 mg/l. The
chronic toxicity to Daphnia magna [OECD 211] was a NOEC (21d, reproduction) of 25 mg/l and an LCs, (21d,
parental) > 100 mg/1.

In a study to determine plant toxicity [Environment Canada protocol, lettuce (Lactuca sativa), carrot (Daucus
carota), alfalfa (Medicago sativa) and timothy (Phleum pratense)] it was determined that plants were generally most
sensitive to sulfolane in till and least sensitive in loam. A five day seed germination/root elongation test conducted
using lettuce (Lactuca sativa) reported NOEC values of 290 mg/kg (root elongation) and 570 mg/kg (seed
germination) for lettuce grown in fine-textured soil.

Exposure

Production of the chemical during 2003 was 1100 t/vear in Japan. Global production in 2003 was approximately
13,300 t/year. Geographically, production was divided between sites in the Americas (35-45%), Asia (20-30%) and
Europe/Africa (35-45%).

The major use of Sulfolane is as a solvent for extraction of aromatic hydrocarbons from oil refinery streams and acid
gas purification. These uses account for approximately 80% of production. A number of minor uses (accounting for
20% of production) include fractionation of wood tars, tall oil and other fatty acids, electronic applications, textile
manufacturing and finishing, as a plasticizer and as a solvent in pharmaceutical manufacturing. Other uses mentioned
in the literature include solvent for jet printing inks, a component of hydraulic fluid, a curing agent for epoxy resins
and medicinal application (although this latter application is thought to exist in the patent literature only).

Monitoring studies performed in the vicinity of gas processing facilities in Canada have shown that environmental
release of sulfolane during its use in these facilities is possible. Sulfolane was detected in soil, bedrock and shallow

till aquifers, wetlands and creeks near these facilities. It was also detected in wetland vegetation.

There is low potential for exposure to workers during production of the chemical. It is manufactured in a closed

This document may only be reproduced integrally. The conclusions and recommendations (and their rationale) in this
document are intended to be mutually supportive, and should be understood and interpreted together.
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system and transferred directly from the reactors into storage tanks. There is potential exposure to workers during
drum filling. This operation is performed on 16 days per year for 7 hours each day. The concentration of sulfolane
close to the drums has been measured at 0.2 ppm. There is potential exposure to workers at user sites. Since the
predominant use of sulfolane is as a solvent in commercial extraction processes there is little potential for direct
consumer exposure, however there is a potential for indirect human exposure via drinking water and food crops in
areas surrounding processing plants.

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE
OF FURTHER WORK RECOMMENDED

Human health: The chemical is a candidate for further work. The chemical possesses properties indicating a hazard
for human health (reproductive and developmental toxicity). Based on data presented by the Sponsor country worker
exposure in sites manufacturing the chemical is controlled. No information is available for occupational exposure in
industries using the chemical nor for indirect human exposure via drinking water and food crops in areas surrounding
processing plants. It is therefore recommended that member countries perform an exposure assessment for industrial
users and indirect human exposure, and if then indicated, risk assessments be performed.

Environment: The chemical is currently of low priority for further work because of its low hazard potential.

This document may only be reproduced integrally. The conclusions and recommendations (and their rationale) in this
document are intended to be mutually supportive, and should be understood and interpreted together.
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