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Fig.1 Body weight changes of male rats treated orally with 2-hydroxybenzaldehyde in the combined repeat dose and
reproductive/developmental toxicity screening test ‘
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Fig. 2 Body weight changes of female rats treated orally with 2-hydroxybenzaldehyde in the combined repeat dose and
reproductive/developmental toxicity screening test
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Fig. 3 Food consumption of male rats treated orally with 2-hydroxybenzaldehyde in the combined repeat dose and
reproductive/developmental toxicity screening test

Fig. 4 Food consumption of female rats treated orally with 2-hydroxybenzaldehyde in the combined repeat dose and
reproductive/developmental toxicity screening test
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Hematological examination in male rats treated orally with 2-hydroxybenzaldehyde in the combined repeat

Table 1
dose and reproductive/developmental toxicity screening test
Dose (mg/kg/day) 0 2.5 10 40 160
No. of animals 12 12 12 12 12
RBC (X10*/mm3) 838 £ 31 849 £ 31 832 £ 29 851 £ 45 844 £ 32
Hb (g/di) 16.3 £ 0.5 16.1 = 0.3 16.2 = 04 16.1 £ 04 165 + 0.3
Ht (%) 47 + 2 47 £ 1 46 + 2 47 + 2 48 + 1
MCV (183 55.6 = 1.5 5.9 £ 1.2 55.8 = 0.9 55.0 = 1.6 571 £ 1.3*
MCH (pg) 194 + 0.6 19.0 = 0.6 195 = 04 15.0 = 0.7 195 =+ 05
MCHC (%) 349 + 04 34.7 £ 07 34.9 + 0.6 345 + 0.5 342 + 04**
Reticulocyte (%) 21 +5 22 + 4 22 + 4 20 + 4 25+ 4
Platelet (X10*/mm?) 118.2 £ 11.8 1135 = 107 117.8 +10.7 117.0 £11.1 1082 + 84
PT (sec.) 12.4 + 0.9 125 + 1 124 + 0.6 125 £ 0.7 14.3 = 1.7**
APTT (sec.) 192 + 1.2 187 = 1.0 188 = 0.9 195 £ 2.0 204 £ 16
Fibrinogen (mg/dl) 241 £ 27 262 = 27 247 £ 19 250 = 16 245 £+ 21
WBC (X10%/mm*) 100 = 17 109 + 29 111 = 31 106 = 35 112 £ 24
Differential leucocyte counts (%) .
Lymphocytes 88.0 + 4.3 85.2 £ 5.8 875 + 45 835 + 4 86.8 + 8.3
Stab 00 £ 01 0.0 = 0.1 0.0 = 0.0 0.0 = 0.0 0.0 + 0.0
Segmented 10.8 + 4.1 140 = 54 116 = 44 10.8 = 3.8 124 = 7.8
Eosinophils 0.6 £ 05 0.3 £ 0.5 0.3 = 0.3 0.3 £ 03 05 + 0.7
Basophils 0.0 = 00 0.0 £ 0.0 0.0 £ 0.0 0.0 = 0.0 0.0 £ 0.0.
Monocytes 0.7 = 04 0.5 £ 0.7 05 & 04 05 + 08 03 + 04
Others 0.0 = 0.0 00 £ 0.0 0.0 = 0.0 0.0 = 0.0 0.0 £ 0.0

Values are expressed as Mean = S.D.

Significantly different from the control group;

*:1P<0.05. **:P<0.01

Table2 Blood chemical examination in male rats treated orally with 2-hydroxybenzaldehyde in the combined repeat
dose and reproductive/developmental toxicity screening test
Dose (mg/kg/day) 0 2.5 10 40 160
No. of animals 12 12 12 12 12
GOT (1U/n 60 = 7 56 + 53 £ 9 59 £ 9 59 +
GPT (1U/1) 42 £ 8 383 39 +5 42 + 4 44 + 4
LDH (IU/1) 41 + 23 42 £ 25 38 + 12 34 + 13 38 + 13
ALP (IU/1) 209 = 48 219 + 36 202 £ 57 214 £+ 51 230 = 40
Total chol. (mg/dl) 5 *+ 8 54 £ 7 58 + 11 51 £ 9 49 + 9
TG (mg/dl) 97 + 37 91 + 40 87 =+ 31 89 + 34 9 + 43
PL (mg/dl) 105 + 13 104 + 12 105 = 13 99 + 14 100 £
Total bilirubin (mg/dl) 0.13 £ 0.02 0.13 = 0.03 0.13 = 0.03 0.14 = 0.03 0.14 = 0.03
Glucose (mg/dl) 114 = 8 119 £ 9 114 =9 115 + 12 105 = 11
BUN (mg/dl) 15+ 2 15+ 2 14 £2 14 £ 2 14 +£3
Creatinine (mg/di) 0.65 = 0.06 0.66 = 0.03 0.65 = 0.06 0.64 + 0.03 0.68 + 0.07
Na (mEq/1) 141 £ 1 142 = 1 141 £ 1 141 £ 1 141 £ 1
K (mEq/1) 45 = 0.1 45 02 46 + 0.2 46 + 0.3 45 + 0.2
Cl (mEq/l) 113 £ 1 114 £ 1 113 £ 1 113 £ 1 112 £ 1*
Ca (mg/dl) 93 +£ 0.2 92 £ 0.2 9.1 £ 03 9.2 + 03 93 +
P (mg/di) 7.1 £ 06 72 £ 07 70 £ 0.6 74 £ 08 7.3 = 0.
TP (g/dl) 6.4 + 0.2 6.3 = 0.3 64 = 0.2 6.3 £ 0.3 6.1 =03
A/G ratio 0.93 + 0.06 0.94 + 0.05 0.96 = 0.10 0.99 = 0.07 1.08 = 0.11%*
Albumin (%) 48.0 = 1.6 483 + 14 489 + 26 49,7 £ 1.8 51.9 + 2.5%*
Globulin (%)
a 229 £ 15 226 = 2.3 224 £ 19 21.9 = 3.1 221 + 2.7
oy 48 + 1.0 51 18 47 + 138 46 £ 16 44 + 14
180 = 1.5 179 £ 1.2 178 £ 14 180 £ 1.7 16.8 = 0.9
y 6.0 £ 1.2 6.1 = 0.9 6.3 £ 1.0 57 £ 05 48 + 1.4*

Values are expressed as Mean + S.D.

Significantly different from the control group; *:P<0.05. **:P<0.01.
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Table3  Absolute and relative organ weights in male rats treated orally with 2-hydroxybenzaldehyde in the
combined repeat dose and reproductive/developmental toxicity screéning test

Dose (mg/kg/day) 0 25 10 40 160
No. of animals 12 12 12 12 12
Body weight (g) 502 = 33 505 = 35 503 + 26 498 £ 23 511 £ 11
Absolute organ weight
Thymus (mg) 333 + 115 353 + 103 334 £ 77 369 + 99 352 £ 52
Heart (g) 149 + 0.16 144 + 0.1 143 £ 0.09 143 + 0.12 146 + 0.09
Liver (g) 214,12 £ 149 14.13 £ 148 14.12 £ 164 13.38 £ 1.03 13.77 £ 0.72
Spleen (mg) 769 £ 58 792 £ 94 799 + 72 793 + 124 762 = 82
Kidney .

Right (g) 156 = 0.14 157 = 0.14 1.56 = 0.09 161 = 0.16 1.58 = 0.13

Left (g) 155 £ 0.13 154 £ 0.15 1.54 = 0.10 163 £ 0.17 161 £ 0.11
Testis

Right (g) 1.73 £ 0.14 1.71 £ 0.12 1.73 = 0.12 1.72 + 0.12 1.67 = 0.13

Left (g) 170 = 0.14 1.70 = 0.11 1.73 + 0.13 1.80 £ 0.37 1.67 £ 0.11
Epididymis

Right (mg) 658 = 60 654 £ 57 659 + 49 682 £ 59 - 645 = 50

Left (mg) 661 = 63 649 = 55 672 = 52 659 + 62 627 = 56
Relative organ weight
Thymus (mg%) 67 £ 23 70 £ 21 66 = 15 74 £ 21 69 + 12
Heart (g%) 0.30 £ 0.02 0.28 £ 0.02 0.29 £ 0.02 0.29 = 0.02 0.29 £ 0.02
Liver (g%) - 2.81 = 0.18 2.79 £ 0.14 2.80 £ 0.22 2.69 = 0.16 2.70 £ 0.15
Spleen (mg%) 154 £ 12 157 £ 18 159 £ 19 159 + 24 149 £ 19
Kidney

Right (g%) 0.31 £ 0.03 0.31 £ 0.02 0.31 £ 0.01 0.32 = 0.02 031 + 0.03

Left (g%) 0.31 £+ 0.02 031 = 0.03 0.31 £ 0.01 0.33 £ 0.03 0.31 = 0.03
Testis

Right (g%) 0.35 £ 0.04 0.34 £+ 0.03 0.34 £ 0.03 0.35 = 0.03 0.33 = 0.03

Left (g%) 0.34 £ 0.04 0.34 £ 0.03 0.35 = 0.03 0.36 = 0.07 0.33 = 0.02
Epididymis

Right (mg%) 132 + 14 130 = 18 131 = 11 137 £ 12 126 + 12

Left (mg%) 132 £ 14 129 = 15 134 £ 10 133 £ 13 123 £ 12

Values are expressed as Mean + S.D.

Table 4

combined repeat dose and reproductive/developmental toxicity screening test

Absolute and relative organ weights in female rats treated orally with 2-hydroxybenzaldehyde in the

Dose (mg/kg/day) 0 25 10 160
No. of animals 12 12 12 10 9
Body weight (g) 340 = 15 334 £ 13 343 £ 20 340 + 17 346 £ 9
Absolute organ weight
Thymus (mg) 241 £ 67 192 £+ 60 282 £ 79 240 + 49 188 + 49
Heart (g) 1.07 =+ 0.15 1.00 = 0.10 1.03 = 0.08 0.98 £+ 0.05 1.00 = 0.10
" Liver (g) 13.28 + 0.99 13.21 £ 0.75 12.97 £ 1.26 1358 + 1.15 15.36 £ 1.02**
Spleen (mg) 710 £ 75 677 £ 107 659 + 83 648 + 70 752 £ 77
Kidney
Right (g) 1.03 = 0.07 1.09 £+ 0.12 1.03 £ 0.08 1.00 = 0.06 1.01 = 0.05
Left (g) 1.04 £ 0.07 1.07 + 0.10 1.03 £+ 0.08 1.00 £ 0.06 1.09 + 0.27
Ovary
Right (mg) 63 £ 9 62+ 9 57 + 11 54 + 7 47 £+ 7
Left (mg) 55 £ 6 50+ 5 54 £ 6 50 £5 47 = 7
Relative organ weight
Thymus (mg%) 71 £ 20 58 £ 17 82 + 23 71 £ 13 54 + 15
Heart. (g%) 0.31 = 0.05 0.30 = 0.03 0.30 = 0.04 0.29 £+ 0.02 0.29 £+ 0.03
Liver (g%) 391 £ 031 3.96 + 0.22 3.79 £ 0.33 4.00 = 031 443 + 0.30%*
Spleen (mg%) 209 £ 18 203 = 31 193 = 26 191 £ 19 217 £ 20
Kidney
Right (g%) 031 + 0.03 0.33 = 0.03 0.30 £+ 0.03 0.30 £ 0.02 0.29 £ 0.02
Left (g%) 0.31 + 0.02 0.32 = 0.03 0.30 = 0.04 0.30 = 0.02 0.32 £+ 0.08
Ovary
Right (mg%) 19+ 3 193 17+ 3 16 + 2 14 + 2%*
Left (mg%) 16 + 2 16 + 2 16 £ 2 B5+1 14 +2

Values are expressed as Mean £ S.D.
Significantly different from the control group; **:P<0.01

160

-183-




2-EFAF AN ZIT7IFENRN

Table5 Histopathological findings of male rats treated orally with 2-hydroxybenzaldehyde in the combined repeat
dose and reproductive/developmental toxicity screening test

Organs Dose (mg/kg/day) 0 2.5 10 40 160

No. of animals 12 12 i 12 12 12
—findings Grade 0 1 2 TE 0 1 2 TE 0 1 2 TE 0 1 2 TE 0 1 2 TE
Cerebrum 12 12 0 0 0 12 12
Cerebellum 12 12 0 0 0 12 12
Heart
—myocarditis/focal 10 2 12 0 0 0 8 4 12
Liver
-lipid droplet/cytoplasmic 8 4 12 7 5 12 8 4 12 1 11 12 6 6
Adrenal 12 12 0 0 0 12 12
Spleen 12 12 0 0 0 12 12
Kidney
-basophilic chage/tubular epithelium/focal 11 1 12 0 0 0 12 12
Testis '
-atrophy/tubular/focal/bilateral 11 1 12 0 v 0 0 12 12
Epididymis 12 12 0 0 0 12 12

0:No remarkable changes 1:Slight 2:Mild TE:Total Examine

Table6  Histopathological findings of dams treated orally with 2-hydroxybenzaldehyde in the combined repeat dose
and reproductive/developmental toxicity screening test

Organs Dose (mg/kg/day) 0 2.5 10 40 40 160 160
Alive Alive Alive Alive  Dead or Sacrificed  Alive Dead or Sacrificed
No. of animals 12 . 12 12 10 2 9 3
~findings Grade 0 1TE 0 TE 0 TE 0 1TE 0 2 3TE 0 1TEO 1 2 3 PTE
Cerebrum 12 12 0 0 0 0 9 9 3 3
Cerebellum 12 12 0 0 0 0 9 9 3 3
Heart
~degeneration/myocardial 12 12 0 0 0 0 9 92 1 3
Liver
-necrosis/centrilobular 12 12 12 12 12 12 10 10 1 12 9 9 3
~deposit/glycogen 12 12 12 12 12 12 8 2 10 2 2 2791 2
Adrenal
~hypertrophy/zona fosiculata 12 12 0 0 . 0 1 1 9 9 3 3
Spleen )
-hematopoiesis/extramedullary/increased 8 412 0 0 0 0 6 3 9 3 3
Kidney ) '
~necrosis/tubular epithelium 12 12 0 0 0 0 9 9 2 1
Ovary 12 12 0 0 0 0 9 9 3 3
Other gross lesion
-Tymus:atrophy _ 0 0 0 0 1 1 01 ‘ 1
‘hemorrhage 0 0 0 0 1 1 0 1 1
~-Lung: congestion 0 0 0 0 0 0 1 1
-Subcutaneous nodule :adenocarcinoma/
mammary gland 0 0 0 0 0 0 11

0:No remarkable changes 1:Slight 2:Mild 3:Moderate P:Present? TE:Total Examine
a) . "Present" is used when grading of severity was not done, such as case in the neoplastic lesion
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Table 7 Summary of reproductive performance in rats treated orally with 2-hydroxybenzaldehyde in the combined
repeat dose and reproductive/developmental toxicity screening test
Dose (mg/kg/day) 0 2.5 10 40 160
Estrus cycle (days, Mean = S.D.) 44 + 0.6 44 £ 04 42 £ 03 4.7 £ 06 42 £ 03
No. of pairs mated ‘ 12 : 12 12 12 12
No. of pairs copulated 12 12 12 12 12
No. of pregnant females 12 12 12 12 12
Copulation index (%)2 100 100 100 100 100
Fertility index (%)% 100 100 100 100 100

a) . (No. of pairs with successful copulation/No. of pairs mated) X100

b) : (No. of pregnant animals/No. of pairs with successful copulation) X100

2) Hias L UHEREE (Table 8)

40 mg/kg B D 1 GIH IR 22 B OG5 THRLEL
P o BRE I BES L UBEBRY BRSBEOWT
NICLEEIN o7, L L, 160 mg/kgBHTIEH
BARFPOFRTHIEZRD SN2V Eh b, 40 mg/kgBE
KBTAREFSEEFICERRL IO THE LIEIEZ
Livevy, F72, 40 mg/kgBED 1 FICIIER25HICB
WT L EPBES N b o, HRLIEZIAE
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3) HERDOWEE, FE S LUEIRTR (Table 9)
EFRBLURERKBONRRETE, BFBLIUE
SRR SR EEBEDFEEE LRI 1 6, JRIFE 160 mg/kegBED
R IR -ORTH-7. BEOHBLU
4 BOMKEN, 160 mg/kgBE B W THBRIZE~TH
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Table 8 Delivery and litter data in female rats treated orally with 2-hydroxybenzaldehyde in the combined repeat
dose and reproductive/developmental toxicity screening test
Dose (mg/kg/day) 0 25 10 . 40 160
No. of pregnant females 12 12 12 12 12
No. of females with live pups 12 12 12 10 11
Gestation index (%) 100 100 100 838 91.7
Gestation length (days, Mean+S.D.) 22.3 *+ 0.5 223 £ 05 225 = 0.7 225 + 05 228 = 04

No. of corpora lutea (Mean+S.D.)
No. of implantations (Mean+S.D.)

248(20.7 = 4.7)
207(17.3 + 3.1)

257(214 + 3.5)
223(18.6 = 2.6)

226(18.8 * 3.6)
184(15.3 + 4.8)

198(19.8 + 24)
172(17.2 £ 1.7)

214(185 + 2.3)
185(16.8 + 2.0)

Implantation index (%)% 83.5 86.8 814 86.9 86.4

No. of stillborn (Mean+S.D.) 2( 02 + 04) 4( 03+ 0.7) 0( 0.0 £+ 0.0) 2( 02 + 06) 7( 06 + 0.9)
No. of live born (Mean+S.D.) 183(15.3 =+ 4.0)  208(17.3 + 2.2)  165(13.8 = 4.3)  152(15.2 = 25)  152(13.8 + 3.1)
Live birth index (%)< 98.9 98.1 100 98.7 95.6
Delivery index (%) ¢ 89.4 95.1 89.7 89.5 85.9

No. of male pups (Mean+S.D.) 97( 81 + 32) 105( 8.8 = 24) 83( 6.9 + 3.1) 78( 7.8 + 2.7) 82( 75 + 2.2)
No. of female pups (Mean+S.D.) 86( 72 = 3.1) 103( 86 = 2.0) 82( 6.8 £ 2.2) 74( 74 * 2.5) 70064 + 2.0)
Sex ratio® 1.13 1.02 1.01 1.05 1.17

No. of pups
Day 0 of lactation (Mean+S.D.)
Day 4 of lactation (Mean®S.D.)
Viability index (%)?

183(15.3 + 4.0)
179(14.9 £ 3.8)
97.8

208(17.3 £ 2.2)
203(16.9 = 1.7)
97.6

165(13.8 + 4.3)
163(13.6 = 4.3)
98.8

152(15.2 + 2.5)
151(15.1 £ 2.5)
99.3

151(13.7 + 3.3)
125(114 =+ 6.1)
82.8

a)(
b):(
c) i (
d):(
e

(No. of males/No. of females)

No. of females with live pup/No. of pregnant females) X100
No. of implantations/No. of corpora lutea) X100
No. of live pups on day 0/No. of pups born) X100
No. of pups born/No. of implantations) X100

1) - (No. of live pups on day 4/No. of live pups on day 0) X100

Table 9 Body weight of pups from dams treated orally with 2-hydroxybenzaldehyde in the combined repeat dose and
reproductive/developmental toxicity screening test ,
Dose (mg/kg/day) 0 2.5 10 40 160
Day 0O of lactation -
Male 64 + 04 7.0+ 0.6 6.9
Female 6.0 £ 04 6.8 + 0.6 6.5
Day 4 of lactation
Male 10.5 = 1.8 100 £ 1.1 11.2 £ 1.3 109 + 1.2 9.7 £ 14
Female 100 £ 15 93 + 1.0 112 = 1.8 105 £ 1.5 + 1.7
Values are expressed as Mean + S.D.
B OBRICOVTIEES DT Rd o7, 40 mg/ke TEHHEROREETEBE, BEAFORTHRE L TW

UFORBRYERSEEETOREIZDON Yo
7o, BERMEME, HEE, BEEE EREEBLC
ERBIIEBRWERSORBIIAD O o 1.

FERICELT, 7R, BERY, Hit, omE
BLUHERIIIEBRYERSOZBIEIROON L ho
oo Fro, FHERSIURERCERDERS CREET
LNEBFEIRD SN o/, HEHETDREDET
i, WBELOHIIEELZETEOONLZ L DD 160
mg/kgBIZBWTEWET A SN, FHEIREFEN
BWEMICH -7/, F/, BEOBBLU 4 HOKER
160 mg/kg BBV THhTRIERMEL RTHEMIID -
oo Y FVEES B VIZT A Y P D150 mg/kg ¥ EE
SH~M4BFEFTHTHEBIChE» TROZS LK

B, L7etio T, FEBRWE 160 mg/kg DESIZ L D F
ERDEEB L URBTICRIITEENRR IR, Ly
L, 40 mg/kg A TORSEHEICBWTIIHERDOEESB
LURFILRIZTHRBEWERSOLBIEIBD N b o
2. HEVROEE 4 BOERTE, wWTFhoflicBunT
LEEIIROONE, T

DEDZExs, SEEEEEGIIIEEAY, KBS
L URHE, HREEB LUSHRICRIITHEBRY BRSO
EBIVTNORSERIIBWTABED N7, L
AL, 160 mg/kg W TIREMERHIET L= BEWA 2
Bl oh, 4, HERBOER  REICRITTEES
s, Lo T, RREBREHTICBIFA£ERE
EEENRESER, BICE L TI3160 mg/kg/day,
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MRS L T340 mg/kg/day, HAERIWCEL TX40 EESE ]
mg/kg/day TH 3 L HET SN 5. REBRERE *ﬁﬁﬁ?&
RERELE BIRE—, BRF—, AHFL,

S'L‘Eik B —F, EEXE, BIEE

WAV —F Ly - HEHER
1) D.L.]J. Opdyke, Fd Cosmet. Toxicol., 17, 903 (1979) T419-01 7RIS HA AR A& E =40 1308
2) H. Saito, A. Yokoyama, S. Takeno, T. Sakal, K. Tel 0559-78-7851 Fax 0559-78-7898
Ueno, H. Masumura and H. Kitagawa, Res. Comm.
Chem. Path. Pharmacol., 38, 209 (1982) Correspondence
3) C. A. Kimmel, J. G. Wilson and H. J..Shumacher, Authors Tatsuo Umemura (Study Director)
Teratology, 4, 15 (1971) : Kenichi Sugisawa, Toshikazu Ishikura,
4) R. P. Koshakji and A. R. Schulert, Biochem. Takahiro Ishii, Kazutoshi Tamura,
Pharmacol., 22, 407 (1973) Mitsuo Moro, Tomoyoshi Katsumata
5) K. S. Khera, Toxicol. Appl. Pharmacol., 37, 149 Bozo Research Center Inc. Kannami Laboratory
(1975) 1308 Kuwahara-Sanbonmatsu, Kannami-cho,
6) S. Tanaka, K. Kawashima, S. Na_kaura, S. Nagao, T. Tagata-gun, Shizuoka-ken, 419-01, Japan
Kuwamura, A. Takanaka and Y. Omori, Cong. Tel +81-559-78-7851 Fax +81-559-78-7898

Anom., 13,73 (1973)
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Reverse Mutation Test of Tetrahydrofurfuryl alcohol in Bacteria

FrPIEFOIZLTZYALTHI—=LNIZDODNT
Salmonella typhimurium TA100, TA1535, TA98,
TA1537 B & U Escherichia coli WP2 uvrA/pKM101 %
WHBIREEAGR T ERL 2. »

FRABEOBERL S L ICARERTIE, SO mixFEHRE
TBIUEEFETOEEKIZDWT5000~ 313 pg/
plate (AH2) D5 HEREEL.

2EOARFBOER, SO mixDEREIZLSLT, »wih
DHEBRITB VTS B (FE) M RED 2L L2 R41E
BRERIU = —HOBMIBD oL o7,

UEoRRE»S, S Fa7v7Yv7ra—n
BARBRIIBVWIERRELZE S 2w (BH) LHEL
7z.

HiE

1. FX +Ekk

AT N7 RKEBNAmes#IF L ) 198345 A 27
H 2 AZ L 7z Salmonella typhimurium TA98, TA100,
TA1535, TAISI7T VB LI UTHERNAF 7 v/ i
% — L 919974 9 A 18 HiZ AF L /= Escherichia coli
WP2 uvrA/pKM101? O 5Bikk & Fv: 7z, 7 X PEHRIZE
BBBICY AFVANEF T F(DMSO: BHILF®) %
mz, 0.2 mL¥2GFLTRSIATAZX - TEMY
FTEMERE Lok, BEREET-80°CLLTICHERE
Lizb0%fERELE. ChOBERITT I BERY, %
RSN, BER, EFHmEZ EOBREWNEE T ER
WEA, MR EL TN B 2 & RFER L.
2. 7_-1 FEMOFIREE

FRIRERE 1225 %= 22— M)z b 7122 (Oxoid

Nutrlent Broth No.2, Unipath) &% % 10 mLoEL, &
NICERREL-ERERTHBRL T2 uLEEEL
7o, 3TCTREFRMREEE L2, BEFTHAVWTEER
ErxBZEL, EEHESIXI0/mLUETH AT & 4R
L7-.

3. wEYME
FrSbFou7Ar7YyNVTla—N(Oy b&E
5:2002-4, HEALFETE (KR RM) &, ME99.5
%(RFE LTE-AFLF PSS FO LTI LT
I—V:034 %ER)DERRETHS. HRYEIIFEH
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I TERTREL..
BEBRMERBIEETH Y, KIELZW.

4. WEMEBRHEOFY

FEEEA (DW: KFEETE) 2 AV CRESHEDE
WrPB L%, BEETHeHEcBREARL, 2
PN ERERICAEA L7z,

5 [BHENRHNE
B EYE L LTTRODDEHW,
BHEEE, 200 LOEOBEICAREL,
CREREL-DORFERA L.
AF-2:2-(2-7 ) WV)-3-(5-= b T -2-7 ) V)7 & Y
VTR (FIHEET )
7EF ) A FINMET )
N-xF)V-N-Z= O -N-=ruay 757y
> (Sigma Chemical)
9-AA: 9-7 3./ 7 7YY EEEE (Sigma Chemical)
2-AA. 2-T3I /)7 Ik (%Dj‘ﬁ-’f‘tﬁ;?::[%)
NaNgiZDWiZ, ORI DMSOIICHEHE Lz D% E
AL7.

et B
-80°CLLT

NaN:; .
ENNG:

6. IZHid: LUTSO mix DI
1) by TT7H-— .

7 I BEKBWE LT, FBEKEHWT0.5 mmol/L
D-¥4 5>, 05 mmol/L L-k AF ¥ ViBEKER (3
VEXTHR) E72120.5 mmol/L L- M) T b 7 7 YKE
BRKBEE)ZHEL, 2hi2BRE%, SEEICE
L. BEK100 mLicx LT, BKEX (Bacto-
Agar, Difco)0.6 g, & b7 1) 7 405 g0EE& T,
ﬂ'“— N L—TTHRELEEICBBRIEE, FEDOT

JEEKEREFL/I0EMMA CEFAL, #H45°CIREL
f,

2) BYTIL I ZEXFEIREH
VAT TAM-NEM# (F ) T ¥ VERTE) %
BAL, FHL-. 28, B4l Le7-0 OfKIE TR

DEBYNTH A,
WEE~ AT A - Bkl 02g
7 ILVEE - —IKIE 2g
) UEETA) Y A - KR 10g
DUB—T7 VEZY A 192¢
KRERIEF RV L 0.66 g
Fha—A 20¢g
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%X (OXOID Agar No.1) 15¢
ZFO MmOy —V1KH72H30 mLEHLTCEDT
H5.

3) S9mix

SOmix 1 mL&72 W UTORBETHEL, FHBEET
CKHFRICREL 7.
So* 0.1mL

b4 | A SRV 8 ymol
J|ALA DT 4 33 pmol
D-7Vva—R6-Y) VB 5 pmol
B-NADPH 4 ymol
B-NADH 4 ymol
F 0T L) VEREE T (DH 7.4) 100 gmol
BEAEEIK ®RE

*EEAL7-SO(Xy a—< ) RER L. 20801,
TBBHOEOSDR T Y M7/ XAV EF— L 56—
RV TIRYEHRAES L TERLEFFRED 2 -
b ®9000Xg& s LIEFHETH 5.

7. REBAEE
HEI T LA v Fan—a VETERLE.

BHE L HBRE ICEBRYEE®R 0.1 mL, 0.1 mol/L

F R T LA CEEREW (pH 7.4) % 0.5 mL B L UEER
B % 0.1 mLinz, 37°C T2 MREREEL2. S9
mix ¥ EFE S BHEAIE, 01 mol/LF FY 7 Ah-1)
BEEEORb D I2S9 mix ¥ 05 mLihILi. FLa v
FaxR—-TarE, by T7T7H—2mlL% LEOESHE
WAL, BTN O — AEREREH FICEE L
2. BB LAy 7 A —dSGE L7, 37°C T48KF
Faﬁi‘g‘% L7,
EREMETHCTEEOETRETEHEL, BBy
B XA EBROEREF /%, BRI VERYE
OBOEEFHRE L. - LOBEREREoO=
—FErEBau=—H vy —TEhI L7z, FHERERE
BRECDEIKROTL—b2EHLE. ZAKRIIER
BROEIMOTL— FE2FERL, BREELHERT S
CO2EERLA. F, MBRWEBHEORD Y I

BYE(FE) B8 LUEEREORENRYEZRCT,

| BEBRWMERE L FRROBRAETAT ) MBI

8. HEBHEROHITEE

WIENDPORKBERT, SO mixOFEIZL LT, #
BWMEREOHEIMIE D 2o THEREBIT = —HK(F
WME) SRt AR M BEO 2B Eic#EmL, €561
FOEMCBREIRD b 5410, YEERYER
REEMETETH (B LHE L. 28, RBERO
HE I ENFE IRV o,
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1. FiEEER

FiwsE& % Salmonella typhimurium TA100, TA1535,
TA98, TA1537 8 X U Escherichia coli WP2 uvrA/
pKM101 % Fgv>C, 5000, 1250, 313, 78.1, 19.5, 4.88,
1.22 pg/plate DTHETERE L 72#HR, SO mix DFEIC
I6F, WTNOBEKRICBW I ERERau=—%®
EMEED oMoz, F72, SO mix DFEIIDID
b5, WTFNOBEKRICBWTHHENES L UYL
BObNEhol, o TAHRREBETE, S mixFEERF
TBLUHETOEEKICDWVTS5000, 2500, 1250,
625, 313 ug/plate DSHE*FEL 7.

2. AHER

HREBOER T Table 1, 210/ L. KRBT 20ER
LR, SO mix0EFRIZLST, WTFHOBKRILS
VT b R AR A RIE D 205 M E R R ERER D O
Z—HOEMZED b NP o7, SO mix DA,
PHo5T, WThOBRICBWTLHERS X OBy
BED NP7,

B, SOmixFEFTBIURETICBV BN
BESHERICFR L -ERER = —Hud, £EH%O
EHMBOBEREREI D —HLEBELT, HH0IC2
fEr@rTEimL, BEOBRRTRL.

UEDERE»SL, e Fa 707 )7 ra—)
HARBRIBVWTEERER A S 2w (M) L HEL
7z. :

B, EUMEMTHETF IO TSV, TN
773, WIRAME T AV 2 ERERERBRTE
HOREFREINTVA,

3K

1) Maron DM, Ames BN Revised methods for the
Salmonella mutagenicity test. Mutation Res, 113:
173-215(1983). ’ ‘

2) Green MHL, Muriel WJ:Mutagen testing using Trp*
reversion in Escherichia coli. Mutation Res, 38:
3-32(1976).

3) FEEEEAEEENREREICED (BFEILEY
BEEFRURART -5 &, BRLFEYPEELSE - B
¥ —, HH(1996)p.178, pp.233-234.
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Table ] Mutagenicity of tetrahydrofurfuryl alcohol in bacteria (I)

Number of revertants (number of colonies/plate, mean + S.D.)
With (+) or Test substance
without (=) dose Base-pair change type Frameshift type
S9 mix (ug/plate) - :
TA100 TA1535 WP2uvrA/pKM101 TA98 TA1537
103 14 82 22 17
0 123 ( 113) 1 ¢ 12) 75 (  8l) 20 (  21) 6 ( 17)
113 (= 10) 11 (& 2 87 (= 6) 2 (* 1 17 * 1)
97 11 93 ' 17 16
313 103 ( 107) 8 ( 10) 73 (  86) 23 ( 20) 21 (17
122 (£ 13) 10 & 2 92 (= 11) 21 (£ 3) 15 (* 3)
112 10 76 21 15
625 122 ( 114) 8 ( 10) 76 ( 83) 20 ( 20) 18 ( 16)
S9 mix 108 ( 7 12 (& 2 98 (= 13) 19 = 1) 14 (= 2)
<) 110 14 63 31 18
1250 134 ( 113) 11 12) 77 ( 78) 18 (25 20 (  18)
9% (£ 19) 10 * 2 95 (£ 16) 2% (£ 7 15 (= 3)
116 11 93 20 - 17
2500 109 ( 112) 9 ( 10) 81 ( 89) 17 ( 20) 11 (  15)
11 (& 4) 9 (= 1) 2 (+ 7 24 (£ 4) 17 (£ 3)
118 10 87 17 17
5000 119 ( 113) 16 (  12) 70 (  83) 21 ( 18) 23 ( 18)
102 (£ 10) 11 (= 3) 91 (£ 11) 17 (= 2) 15 (= 4)
128 13 99 33 25
0 127 ( 119) 8 ( 12) 106 ( 101) 24 (1 27) 24 (  24)
102 (= 15) 15 (= 4) 99 (£ 4) 23 (= 6) 2 (= 2
114 9 87 40 26
313 120 ( 118) 1 ( 10) 11 97) 23 (31 27 ( 25)
119 (* 3) 11 (= 1) 92 (= 13) 2 * 9 21 (= 3)
137 13 92 33 27
625 98 ( 120) 10 ( 12) 102 ( 90) 30 (29 23 ( 24)
39 mix 125 (= 20) 12 (= 2 77 (£ 13) 23 (£ 5) 2 (+ 3)
() 108 12 104 30 22
1250 126 ( 113) 1 (  13) 111 (  109) 31 (33 27 ( 24)
106 (= 11) 17 (£ 3) 112 = 4 37 (& 4) 24 (= 3)
113 10 109 29 26
2500 120 ( 119) 16 (  14) 95 ( 105) 29 ( 30) 24 ( 23)
123 (£ 5) 15 (= 3) 112 (& 9) 33 = 2 18 (£ 4)
101 10 86 23 25
5000 120 ( 111) 18 (1 14) 113 ( 105) 33 (  26) 30 ( 28)
113 (= 10) 13 (£ 4) 116 (= 17) 23 (£ 6) 29 (= 3)
Name AF-2® NaNy ENNG? AF-2 9-AAY
Positive Dose
control (ug/plate) 0.01 0.5 2 0.1 80
S9 mix
=) Number 564 520 4412 632 292
of 555 ( 551) | 476 ( 488) | 4259 ( 4221) 644 ( 634) 237 ( 292)
colonies/plate 533 (£ 16) 468 (= 28) 3992 (£ 213) 625 (= 10) 346 (+ 55)
Name - 2-AA? 2-AA 2-AA 2-AA 2-AA
Positive Dose
control (ug/plate) 1 2 2 0.5 2
S9 mix
(+) Number 1381 169 935 436 171
of 1446 ( 1423) 149 ( 163) 955 ( 938) 437 ( 441) 167 ( 171)
colonies/plate 1443 (= 37) 171 (= 12) 925 (£ 15) 451 (£ 8) 175 (= 4)

a) AF-2:2- (2-furyl)-3- (5-nitro-2-furyl) acrylamide
b) NaNs:sodium azide
¢)ENNG : N-ethyl-N*nitro-N-nitrosoguanidine

d)9-AA:aminoacridine hydrochloride

e)2-AA:2-aminoanthracene
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Table 2 Mutagenicity of tetrahydrofurfuryl alcohol in bacteria (II)

Number of revertants (number of colonies/plate, mean £ S.D.)

With(+)or Test substance
without (=) dose Base-pair change type Frameshift type
S9 mix (ug/plate)
TA100 TA1535 WP2uvrA/pKM101 TA98 TA1537
121 16 82 19 18
0 118 ( 114) 15 ( 15) 85 ( 85 2 ( 21) 14 ( 14)
102 (£ 10) 4 (= 1) 88 (= 3) 2 * 2 11 (= 4)
127 14 9% 24 17
313 111 ( 115) 11 ( 12) % ( 9 24 (  25) 16 ( 16)
108 (= 10) 12 (£ 2) 8 (£ 5) 26 (£ 1) 15 (= 1)
95 9 95 16 16
625 106 ( 103) 10 (10 86 ( 90) 24 (22 16 ( 16)
S9 mix 107 (£ 7) 10 = 1) 89 (£ 5) 25 (= 5) 15 (£ 1)
(<) 110 10 76 17 14
1250 112 ( 113) 11 (  11) 9 ( 8 25 ( 21) 18 ( 16)
117 (& 4) 12 (= 1) 8 (+ 8 21 (£ 4) 17 (£ 2)
101 . 13 86 16 15
2500 105 ( 104) 9 ( 12 90 ( 89) 17 ( 18) 13 ( 15)
105 (= 2) 15 (= 3) 91 (= 3) 20 (= 2) 17 (= 2)
121 8 93 26 . 12
5000 98 ( 116) 11 ( 11) 87 (  87) 18 (  22) 10 (  11)
130 (= 17) 14 (£ 3) 81 (= 6) 23 (= 4) 12 ( 1)
110 11 : 93 32 23
0 127 ( 115) 11 (  13) 9%5 ( 92) 29 ( 32) 23 (20
108 (= 10) 16 (£ 3) 87 (= 4) 35 (& 3) 15 (£ 5)
123 12 88 24 20
313 114 ( 121) 13 ( 13) 11 (97 31 ( 27) 17 (20
116 (£ 6) 13 (= 1) 91 (= 13) 27 (£ 4) 2 (= 3
124 14 90 39 18
625 19 ( 118) 6 ( 15) 87 ( 93) 21 ( 28) 22 (  23)
59 mix’ 110 & 7) 14 (= 1) 103 (= 9 24 (= 10) 29 (£ 6)
) 121 10 87 25 22
1250 15 (  116) 13 (1) 95 (95 28 ( 29) 25 ( 23)
112 (x 5) 10 (£ 2) 102 (= 8) 33 (= 4) 2 (* 2)
108 14 90 24 22
2500 99 ( 108) 10 12) 9% ( 98) 27 (27 6 (19)
116 (= 9) 13 (= 2) 108 (£ 9) 30 = 3 20 (= 3)
108 9 101 25 22
5000 114 ( 108) 13 (11 87 ( 99) 25 (° 26) 19 (  20)
102 (= 6) 10 * 2) 108 (£ 11) 28 (£ 2) 19 (= 2)
Name AF-20 NalN® ENNG? AF-2 9-AA®
Positive Dose
control (ug /p?ate) 0.01 0.5 2 0.1 80
S9 mix
) Number 563 369 4358 632 242
of 520 ( 522) 387 ( 399) | 4439 ( 4357) 618 ( 613) 209 ( 220)
colonies/plate 482 (£ 41) 440 (£ 37) | 4275 (= 82) 500 (£ 21) 200 (£ 19)
Name 2-AA? 2-AA 2-AA 2-AA 2-AA
Positive Dose
control (ug/plate) 1 2 2 0.5 2
59 mix
(+) Number 1398 150 1347 432 200
of 1398 ( 1366) 147 ( 145) | 1373 ( 1264) 428 ( 428) 182 ( 192)
colonies/plate 1301 (+ 56) 138 (= 6) 1072 (£ 167) 423 (£ 5) 194 (= 9)
a)AF-2:2-(2-furyl)-3- (5-nitro-2-furyl) acrylamide
b)NaN::sodium azide
¢)ENNG : N-ethyl-N*nitro-N-nitrosoguanidine
d)9-AA :aminoacridine hydrochloride
e)2-AA’2-aminoanthracene
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In Vitro Chromosomal Abefration Test
of Tetrahydrofurfuryl alcohol in Cultured Chinese Hamster Cells

L)

FTRIEFOIATYAT NV I-VOREEMRICEIT
THREGCENEELY, Fy A 2—X  NARAY—KE
HfE (CHL/IU) 2 W TRBAEERBLER L /2.

C FEREEMRIRBEORRE L LI, HRELEED
SO mixFHETBLUFEELET 2 6 CIERLEED 24
EERIALEE T, 1030 pg/mL (#7110 mmol/L)  H&FBE &
LTAL2TIRERGHREL .

ERRAEEDOS) mxFETBLUFEFET 2L

CAUBBERLEOTRORBRCB VTS, R
HEOHERE PR HIBEEIES %RETH o
7.

DEDRERL Y, KRBEMETTIRF P FE TV
TIONTIVIa=Vid, REEREEFFERELLZV(BE) L

W L.

Hik
1. {EM L -#mke
O KRBARSENS AF(20014E7H, AFE 4K,
BB I7TR) LT3y A =2—X - NAZXF —FiBERD
CHL/IUMRE %, BN 4B UATHRERICH V.

2. EEROPFS
AL, FFEME L AF4 Mm% (Invitrogen, T v b

#5:296130) % 10 vol% N L 724 — 7 VW MEM (H 7k

R)BEEB AV,

3. HBERXM

2X1048 D CHL/IUMIf %, BEFEWS mL e AN7zT 1 v
2 2 (86 cm, Becton Dickinson) I2# &, 37 °CDCO,
A4 v FaR—%—(5%CO,) A TEEL.

SRPRLEE T, WMIgHEE3H BI2SO mixFET B
SURFIET TORFMMLEE L, MERTRIE2EER
TELICIBHEEEL 2. F-ERMABETIE, Mk
BEIHEICHBRYE LN, 24BEME L7,

4. HERWE

FrFeFazr7yrrFia—np(ay + &
5:2002-4, WEALFEIEE (RBR)$RM) X, MEE99.5 %
(AL LT5-AFVF PSS FT 707 Y LTIV
I—-V034 %ER) DECRIETH L. WEWHILER
BT CTERTHREL:.
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BBRMERFIRETH), KSLZz\w.

5. #HEMEARADRAM

WERYEFBEL, AR L. SEEEAEK
(KEFEBETH, 0y FEBIK2ATI) 2BV, BiE%
BEICARLTRELTHAEL, DLW TERTEE TIER
FRL THIEDRE OB EREW A /ER L7, 5
PERBRIE, TRTORBRIZB WV TEERD 10 vol%
W% A L)z 7.

6. HMEIIETEINHIRES
Yefa AR R BB\ 5 BBRYE OB & ke
B8, WERYEOMILEEIC RIZTEEY RS B
B8 o CHL/TU MBS 3T 3 2 SEmassl e i, BBk
BMREEST () VA RFETE) R AVCHIEL, B
PATIREE T A2 E A% b o THE L L7,

FORR, FrIFu7L7Y) L TLa—Lizk5
50 % Ll MBS EIIE Y, ATRSRIALEE R & O
PEEOWTIIIBWTHED SNl h o7 (Figl).

7. RBEOEE

MRPREEAHIRBREOKEL D &I, SRELEED
SO mixFHETBLUHREET 2 b ICESFNEED 24
BERIALEET, 1030 pg/ml % HEEEY L TAL2T3iE
EriEL.

FiErtig e LT, @RELEED S mixFET T,
~yVlale vy (EEILRTE, ov FESGG0L) D
E%20 pg/mL, SO mixIEFHET T, <4 b4V >
CUhfiE®BIE, vy FES342ATH) DEE%0.1
pg/mlL, EHRLBEETIZ, 4 P A T VCORER
0.05 pg/mLIZ3%5E L 7z.

BBEARDT A v ¥ 2 ITHEBL, 28 % REAER
gL, 28 % MifnssmEsERl i fER L7,

8. ZEB{MEREEE

BERTOEBENIIC, IVE3 FEREKEESY
0.1 pg/mLiZ%e 5 & ) ICREEERERAT1 v 20
EEWITMZ 2. REMEROERIIEEICHE> T
2. 294 FEREEF1 v alio & 28R L.
VEBLL 2B % 3vol% ¥ L Pl T205 Higet L7-.

9. R&EHELW
B LIZATA FEEDHI L, IRDFT1vTahd
BoNAF5 A4 FEMBEESSPLLVWEIICa—F
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g —&— treated for 6 hr with S9 mix
o -2 treated for 24 hr without S9 mix
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Fig.1 Growth inhibition of CHL/IU cells treated with
tetrahydrofurfuryl alcohol

fEL7-REETHHT L. RBAOSHIZ, BABEEER
B4 - WILEBWERBRSF S (MMS) VI & 5 58
VT, LT B 5 W i385 hE O, 5
B EOBEREBI Uy vy TOEE L EREME
(polyploid) DEEIZODWTEE L. ¥y v TIIEBER
FIZGOhhol. T, BEREE OB
12D T 1B 20048 04554 v MRS % 547 L 7.

10. ECSR &AE

BB L U RE C B HAERIIOwTDg

R, BELCHREE, BERFOBELE, FR
EREOBICOVTEEIL, SHEOMELRHFAMICEKA
L7z, BBRYEOREBHREREFEEIIOVWTOHER,
AELIDHERE ML, REEEETEFETLHMRO
BRREDTE %R BElE, 5 %L E10 %Ki 8B, 10
%L EEG®E L.

11, #BEIEFEDAE

Bt REAVER L Rl — DY > TV BT 5 IS HEhE =
BEL. MEBEBEAEROT 1 v axAvT, Mk
HEFEHIHISER ¥ FRICEEL 72,

ERBLUEE

ERFE MR & 2 B ARTDORER % Table 117
L7z, 752 FR IV I TMI—VENZ TSI
MixXFETBLUEFEET COMAREL-FER, »w{
NOMBEIBNTD, REROBEREB JUBHEE
HBEOBEREBERD 2o T2,

EHALEE T X B GO OFER % Table 212/ L
. FESRFOINTYUNTNI—VEhlz T4k
MEFAE L -V hOMEBEREIIBWTD, REE0OE
EEEBIUREEHBOFRERIRO O, -
AN

UEDHREDS, 7S Fuzyzyyrila—ji

BARBREGETIIBVT, REREELFRLLVES
Fa L7z,

B, BUMEY T 5 Dibenzofuranid, FELHE
FERBRTREOERPHE SN TS, T/, Maleic
anhydride {3, REAREFHRO EFRMLIEE 481 HLE
THEDERFHRESIN TS,

ik
1) BABRBEEREFS - MABYIBRHSB&GER) ML
EWEICL 2REEREET P RHREE, HE
(1988) pp.16-37.
2) MHRXREHE (R [RafRERRT— 5 4£]1998
E, TV TA - =, HE(1999).

EAEST
HEBRELE PIEE
AEBELE . AREREE, ABHT, Tk %,
WHER, RIOAT, BZAALD
W=t TR LR E BT AT
T314-0255 KGR BAN RS RT AP 14
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Correspondence

Authors. Munehiro Nakagawa (Study director)
Kazunori Narumi, Yuko Ishige,
Hitoshi Saitou, Hiromi Saitou,
Hiroko Nagatomo, Midori Sunouchi ’

Mitsubishi Chemical Safety Institute Ltd.,

Kashima Laboratory

14 Sunayama, Hasaki-machi, Kashima-gun,

Ibaraki, 314-0255 Japan

Tel +81-479-46-2871 Fax +81-479-46-2874

~194-



BHEEETHR

Table I Chromosomal analysis of Chinese hamster cells (CHL/ IU) treated with tetrahydrofurfuryl alcohol .
with and without S9 mix

Time of Number of : Number of
Concentration  S9 growth Number of structural aberrations  cells with ~ Number polyploid” Judgement”
Group © exposure . cells i
) (wg/mL) mix (hr) index anlyzed aberrations of gaps (%)
(%) ctb cte csb cse frg total (%) SA NA
Vehicle? 0 - 6-18 100 200 1 00 0 O 1 1( 0.5) 0 0.0 - -
Test Substance ~ 257.5 . - 6-18 105 200 2 0 0 1 1 4 4( 2.0) 0 0.0 - -
515 - 6-18 104 200 1 00 0 0 1 1( 0.5) 0 0.0 - -
1030 - 6-18 106 200 1 11 0 0 3 2( 1.0) 0 0.0 - -
MMC 0.1 - 6-18 N.D. 200 34 51 0 0 0 8 82(41.0) 0 00 =+ -
Vehicle 0 + 6-18 100 200 0 01 0 0 1 1( 0.5) 1 0.0 - -
Test Substance 257.5 + 6-18 108 200 0 11 0 0 2 2( 1.0) 0 0.0 - -
515 + 6-18 107 200 0 1 0 0 O 1 1( 0.5) 0 0.0 - -
1030 + 6-18 112 . 200 0 00 0 O 0 0( 0.0) 0 0.0 - -
BP 20 + 6-18 N.D. 200 24 157 2. 0 0 183 163(815) 1 0.0 + -

Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, cse:chromosome exchange (dicentric and ring),
frg fragment

SA :structural aberration, NA:numerical aberration, MMC : mitomycin C (positive control), BP:benzo [a] pyrene (positive control)
N.D.:Not determined

a)Isotonic sodium chloride solution was used as vehicle.

b) Two hundred cells were analyzed in each group.

c)Judgement was done on the basis of criteria of Ishidate et al. (1987)

Table 2 Chromosomal analysis of Chinese hamstercells (CHL/IU) treated with tetrahydrofurfuryl alcohol
without S9 mix

Time of Number of : Number of
Concentration growth 7 Number of structural aberrations  cells with  Number polyploid® Judgement®
Group exposure . cells .
(ug/mL) (hr) index analyzed _aberrations  of gaps (%) i
(%) ctb cte csb cse frg total (%) SA NA
Vehicle? 0 24 100 200 1 01 0 O 2 2( 1.0) 1 0.0 - -
Test Substance 257.5 24 103 200 0 1 1 1 0 3 3( 1.5) 0 0.0 - -
515 24 102 200 0 00 0 0 © 0( 0.0) 0 0.0 - -
1030 24 101 200 0 2 0 0 O 2 2( 1.0) 0 0.0 - -
MMC 0.05 24 N.D. 200 21 33 '1 9 0 64 53(26.5) 0 0.0 + -

Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, cse:chromosome exchange (dicentric and ring),
frg.fragment

SA:structural aberration, NA:numerical aberration, MMC : mitomycin C (positive control)

N.D.:Not determined

a) Isotonic sodium chloride solution was used as vehicle.

b)Two hundred cells were analyzed in each group.

c)Judgement was done on the basis of criteria of Ishidate et al.(1987).

194

-195-



FEFLFRINTYALTLI—AOT v b2V 28 A BRERORS ShRE

Twenty-eight-day Repeat Dose Oral Toxicity Test
of Tetrahydrofurfuryl alcohol in Rats

B

FRISeFaIATY VT VI— VL, BH, WA,
B UMl Y roREfk, BERSESR, &8, ek
o¥ 7 vEH, AREESFREEREICHVLRTY
LALEYETH B, KYPEOFEHRICOWTIE, T b
BEOR GBI 5 LDy EIR 1.6-3.2 g/kg T, REHE
L CHEBREET A L2BHMoNTWwWAS, Fi-,
5 v P90 HMBAERS I & A2 EIREEHRER T,
BRI T2HEBEENTD SN TWEIT), MEEE,
SEW R ERERE, FERORNGES, FHRMEKMNE
RigE, MR, MEERSY 87, 7u7) 0B
LTHANT I LOBEPREDLNTWEY, T/, K
BOEREHKRTHET IS Fu7s roFEEL LT,
YYANOERBOZSICE VRBERAIRED S
nY, YT ABVIET v PMNORERAZRERRIIB W
Tid, BIBOREXR, FEOFHERS X UFriiaLs
BFEWO L, amIREED, EEEFESIFED
LNTwa, 3562, BFEEFERIIBVWTL, ¥IXT
FHBRRIE/BOREROERE M, v F TEMR
IRIE/ B OREREROHEIMER OFRD LN TVE,

4@, FFSR RO IV TYNLTNI—VIZDONT,
SDAICrj:CD(SD)IGS]Z v + % H\vy, 0GAE), 10, 40,
1508 £ 17600 mg/kg HE T, 28 AEIREROKRSEE
HRERFPERL:. BEIT I BHHERSITE L, R51
R THREROSEE, 75 BB & 07600 mg/kg®
4P EEEETREL ..

FORER, 600 mg/kgBET, MHIZEREDHTE, &
WTBRESHRTE L UBEEAES, X0 IHIITERE
FOKET, EFEEORHL S I URERMOINE, Mz

#E51BOADBEZEDORAFRD LNz, 150 mg/kg
BT, HIKERESTESRD LN, RRETI,

600 mg/kg BT pHETAEWO bz, MEFR
T, 600 mg/kgBF ClEHE I FHRMKkNERE, F
¥R EERE, AMBREE S OO E
7o oYY VBREIOERE, &5 CHICEHERERR
B, BICEINAEZREORIPED LN, ML
MATIX, 600 mg/kgBECHMBEIZALP, By %7, 7
VTV, BEYVEVBITANLY I L, E5ITHI
IZLDH, FU 7 ETA4A FBITF I T 00T
DIRATPIRBZZZOEMIED 5Nz, 150 mg/kg
BT, BICRY v 7 0BASFRD LN BEES
T3, 600 mg/kgBECHEMEC FOBR, MEICTEAEOHERB
JUHENESICEBL B, BETRETEEDOED,
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K TERAEN EE OB MR 5Nz, 150 mg/kgFE T
3, BICTEEEGEEDRI RO b, WEAE
ERRA T, 600 mg/kg BECHEREIC IR O FEHE, B
FEOBESEIMALT I X 2 REBERS L UBBEREL T
IR O LR MATEESE, 150 mg/kg B THICREOK
FRIAEE TR OR LR HMREFRF RO b h, BRO
BEFREY A 7 ViaFETI1E, 600 mg/kgBETENV )M
BT 2 BP0 LRI BED Sz,

EEEICBVTIR, TIN5 DORSHBRHV IR SE
MR THROBEB I PRETREDONLELDI B, 1§
REOBLITIEERT AMERICH Y, BFHRICIMA T/NF
7 VRO LES F L7z, Fothozitizm
ERWITEHEEm AR L /.

UrofERE»S, FrseFuzrzyuria—nu
DTy bADBHBEREESIZL 5 F2EMRT, WE,
FRfE, BB L UBREITT 5 R8N NI ER S &
UMBESEHNEETHo 72, EXEEE, ML D
40 mg/kg/day TH B EEz b7z,

HiE

1. #WERT
FEISRFETIALTZYLTLI=NITK, Tz
SELTEGOBRKETHE. RBICE, BEMAFIE(K
) »oRfEE N0y FES 2002-4 (HE 99.5 %) # A
FL, BEUC)EHETCREL, R BEDE
D5, BABEK(ERER) 2BHELT, FE
DEEREIZEA L) RBEOREE LTARL, #H
B E THET(4 C)EXTTERRE L, ARKTAMURN
AL, 238, REFETBLIUKRSERETORE
WEIEETHDL I L HE L.

2. HEEMS LUEETRG

413, SDR(CH:CD(SD)IGS)T v b %, HAF
=R - YS— (RSN X AL, HIZ7H, M8
HE%E % £ TRERE b 8977, 5AHTHR
BRICE L7, 1BoBWEIIHHERSILE L, RE5HM
BRTHEZROSEOII), #BEBIURSHEERICO
WO A SIED 14 B EER 2RV 7. BoW
3, BE5BESETE OREICEDSCBILEEARBEIC X
DT o7, BEHABROKREIIHETIS7?T~181 g, I
TUL~161 gTHhot. Tv M, BE224~228C,
BEAT~62 BICHBL-FATET, &85 — Vi@
N AEL, BEARSFAMRA My 2, BAEET
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FrZEROZATZUILTIVI=I

E1B L UKEEEICER S CHE L.

3. BEELLUBESE
BEBRERRL LT, 1BMELS4TOS v Mg,
WEEYE % 0, 50, 100, 200, 5003 & UF1000 mg/kg H
ETHMHEBRERO®RS L/-HER, 100 mg/kgiETiE,
HEEHOTTENFED SN, BIEDOAEDELTH
o7z, 200 mg/kgBETIE, BEEHOTLEIFTHIZAD S
Nn7zi3 A, M m/AMRE, HECRpH, F¥HIRMERM
BEERE, TV7IVBLIUBS v, HICEERM
HRMEBEE, MEB LU TEROESNE L UHENTEEZD
WD RESERD 5N, 500 mg/kgBETIX, MEHEIC
HEEEHTES IURT, EHE, KpH, m/hKRE,
EHRMBRMGESE, FHRMERDERER, HIMBRE,
MmE7NV7T3Iy, #5827, LDH, BREYLE VB
IUANT Y LOBESENICy-CTPOEE, EBOH
3R, MBS, REEMOIMMEER, IMiEALP O
B FICREBEBIC I LT7Fo v OEME, Hios o
ro e CEEOBME, M) T, R L UOTEAE
DI BLUHENEEOVT D EEFRDO LN
1000 mg/kgBETiZ, 500 mg/kgBETED L2211k
MEA T, Blc7u o vy rERBLUOMEBEChEDS
BIEIZF M) Y s, BROMHENSB L OHENEEDO NS
N IKME, MECSIER, MEFEORMEE IS HEILEH
SGIOVYERTIRAFUVBEBITN) VLM FOF
ErRDoNTz. LEOHERD>L, KERIIBITAES
23, 600 mg/kg/day*JZEREL L, LLT150, 408
X P10 mg/kg/day DA EBEREL . HEHiEE,
BEHREREl kg4/-D5mL L, 77 VEHEY
YEREELENEEHVTC, 1B1E(FEHR), 28
HEICh7zo TRROKS Lz, R, BBEK
rERICERE L7,

4, BEsLURE

1) —fRIRREERER
28HEOHESHEBLTENICHR 4 HHEOEIER
HEBUT, BYOLEIE, NE, TEHEZ2EBEEL
7z,

2) ML ERRRERE

B1E (%57, 14, 218 L U028 B ICEERTIE
SHICEHETB L U4 ), FEOBR—ERZIZ, B
Whr—-VrbBIEITBRBITr —VH0o7 LV 38
F—T 74— F(370 WX560 DX40 Hmm) TEIEZE (7
—IBLOHLEE, F—IYhLHETEORVES, 4
BRELR, 2B, EibA, N E, ROWE, IREREISUIREE,
IRERZEH, PRI, OBDWWE, JlE, TEIEEORIC
raFEN, HPBEOECLBHEL, RERE, HE,
K, mE IR, FERTE, TR BEEH, F1T,
EEITE, ¥F, BEILe, UBEHER, JR, HHE)
L, RdoNEesEaciRsil7. SEEROITH
FHELIDETA7:0, RWSHBRBICOEEL:. B
X, 794 v KTHor.

3) BERSEERE v
BE2HBLURIEM4ABIIBWCI, SRS
BEIZMAT, BEN(ErEy NTELr—U %00
BT 5B SO Preyer {4, RERIC (BE@EICEY
D7 e OBERST), MERIC (EHicmn/-gs
DR, BEARS (Fiicnz8850EN0RE),
BERIG(BBRFE2E vy N THAZESOKE, &
Bk EORE), BILRA (R0 818 2 W IcE
L7-BEnELO RS, FEEHRS (o Rhkxr ¥
ty VTRHAZESEOBHOKIG), RS (R ICE
it L7223 E0BRBORIG) B & CIER RS (E L TEY %
TR LB EDOERELRBICH EB RGN 2 AN, &
O oNELEFFRTRERL .

4) EHEHE, EHhSLUERESEATE

#5458 (%5238) B L UEE2E (RE13H) I2BWw
T, FHOMh—ERZIZ, SHEME(RLICEYE
D, 30cmDEEPLEL LI-BRORKFOEREAIE),
BB I UOCREOEBN (T b - v 2HBHAEERE,
MK-380R/FR, ZEH#M)E O H R EEE (HR:E8
ElEEE, SUPERMEX, Z=H#M#, BEEERNOX
BIE D605 HEICB T BER T HE) #HEL 7.

5) fthEH &L CEHEAE

RENE, B2, 3H2VIE4ETE, BIUBRAK
B L7, BEEX, SELE, 1H (24BH) OFERY
BEYREL..

8) [R@E
HE26BLTRIEIZHIC, OB L T
FEER R L, SMROBEL T pH, #IL, % S8
g, 8 rhUE CULEYBLTYRYY =AY
DB LE, RBIEE A VR - Sk, TVF4RT
497 A®)ELT o7, :

7) IMEFRE

R, REWPHEB S UCEESER TR TV
FRERT CHRIRE L TR KEIAR & 0T % o 72, EhMIZERIET
AOF#SEPLBREEL, KOATHRS L. FRLE
m#EE35E L, 20—k, EDTA-2 K TEER LML
BlL, ZHBEENKSBEERE (REERET, E-
4000042 & 0, FOFRF(BREFREFR), LEFRE
(9 ) VEEEET M) T A-~NEFTE V), NTh
)y MEOSIVAREER), FHRDEKERE(MCV),
EAcmEkmEREE (MCH), FiyARmakiieRigE
(MCHC, B\EEt®&{E), mmk$es & U RE (Bl Lk,
BSIETRE AR %, B EERSER L TRRF
M Ek %k (Brilliant cresyl blue THfe L TR $ L 'HM
HKE SR (May-Giemsa THE L T#ER) 2 lIELZ. £
- —ER, 3.8 % LB N Y A TECEERERMILLE
LT+ orL, MREEESHEEE(TANV YT
#, KC-10 Aok, o buar v PT, Quick
—BEBE)BIVERLES YOy R TIRF VER
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28 B EIR S SRR

(APTT, T9 ¥ VEREHALE) 2 BIE L 7.
8) IMRELFRE .

B ZIEO—E2» 5 M+ S 8L, SMtZEHS
WEB(HEAEF, JCA-BM8JIZX Yy, % 87
(Biuret#), 7NV7 3 Y (BCGE), A/GH (FHEE),
sNVa—Z, V)TV EITAF, BaLAFa—n(E
F, BEE), BYILVE U (VTVE), REEX
(Urease-UViE), 27 L7 F = (Jafféi®), GOT, GPT,
v-GTP, ALP(BLE, JSCC¥#¥:), LDH(SFBCH), =V
VI A7 5 —¥(BTC-DTNB&), # N7 4 (0CPC
BB LUER) v (BRE) Y, I-EREEBSTE
B(HEEEHEIE, NAKL-132)2X 0, M) 94, 4
Vo LABLTERZREL.

9) RIEFRKRE

BEEM S A I RIEH RS TE B OFMm ISy TR
MERL, BEETo7-. 72, M, OB, Mg, FE,
TR, B, B, BE, BELE BEBITTER
HE(ENER) L, FEERFENEE)ZEB LS.
REMEBEREL, RML-BEF10 %0 VB
BAVTY) VHBEB L UBE FEDO AT 7 VB THE
E)TEER, HEEDS L U600 mg/kgBICoWTIE,
B, T@EE, FRIR(ERNMEZET), WER, OB, M,
RE, W, B, B, BT, B, B, Bk, T,
N osEn, LB, B, SOICHTIEBE, BEL
15, WIVER, MTIZIPE, FEZHELL. T/, 600
mg/kgBE T, MEOKIRIE FICHEORBES L URERRIC
FEABRENELFRD N0 T, HEOKR, B
BEB L UREIZoWTIE, 10, 408 X U150 mg/kg BE
FICEEFELRE L 2. &EIL, BECLI AT T4
IR RERL, AT MNF LYY IRV UL
TEHEBR LT, BEICOWTIZPASEEEARD fEELIL,
BFEBEYA 2 V(AF—VI-0, V, IBIU®
BEWLD TR o/, SBIZ, KBEWEZEETL-D
STRBEOMD 2ICDEEIC b PASHE %772 5 7-.

5. IRETEEMT
N5 A MY v 7 F—FZDWnTIE, Bartlett DB
FEXTV, DEF—H2EER—TEBOSEHST 1T
27z, BEP—FTLEVWHBEBIT/ 52 M)y s
7—“‘ % 1t Kruskal-Wallis DB RE % 1T o 72. N6 D
R, EEETRD%HE, Dunnett ¥ 72id Sheffé (B
W CEAEPRLZBPHE)DFEC I Y FBEICET S

EBROLBRESYFo7. NFTVANT— %12
Fisher D EERERE L Bz, 72720, DEHED/ S5 A

M) v 7 F— S EFREZIT, FO/KEDTED R
& EStudent DtRER, —HRThVig
WelchDtHEE T o072, S VXFA M) v 7 F—412
(¥, Mann-Whitney D URE X V7. FEKEE, v
?—?’L@iﬁ 5% & L7
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A1t Aspinn-

S

1. BTH LU—RREE

BSHBIIB VT, BRRSES~4000HICEER
HEEETTED 150 mg/kg BEDOMED SPEA 5PLIE UM 600
mg/kg DK 10 HHEDLIES L HDIIIZEED 5
N, TNLOBBEBIWFROEHE L LR TCEEEN
BHoONTz, £7-, ERBETLEIEE LR, KT
BEZVWLPEELEREHERTS L FEREFHETH
D—FEI 7 BAREEDT600 mg/kgBEOMEHESHNIZED 5
7z, BREESETI, RSHBHEEBIIESERR
BRI E TRAD S N72A, 4~6HUBIZB VT, &5
%2~ 3EFMLMICEE L 7.

HEHABICBW T, —RIREOELEITE DSt H»
27z,

T, HEBIVHESE B RO o
7=.

2. EFM4EEPRERER
&5%%*%;0@@%ﬁ¢@ﬁ$kkw1 KB
WEELRELITED LN o7,

3. RERSEEERE
HEET B L CHEHRFOREICIBVT, ERE
HEXFEELZERbEIRD N0l

4. EHWEIHINE, EHESLUBEEEEE (Table1)
HESPEFOMEICE VT, 600 mg/kgBE THOEE
BACEELRRBLDPED LN, EHENES L UER
EEJJE,II\— i, ﬁ%tﬁj&_'ﬂ: mu\y)cjﬂtfi)")f:.
EEEE T OBEEICBWTIE, ZHEME BhB L
UEEESHEE b IZ, FELRELEITED SN o7,

5. fX& (Fig. 1)
BEHEIIBWT, 600 mg/kgBEEDOM OB BE
xTHY, %#538LEOHREL L UVERSHRFOKRE
EMELCEEELSTD LN, MEHEOEKEL 0ERKS
DFEBEE S ITHAT AEMICH 72, 150 mg/kgBED
HOBES WRELY TH- THEBT BEICH 5 7278,
EREHAOERER I UCBRSHBEROREENECEE
ZRBEO O Ehol. T2, BICBWTIE, FEICH
TEHEEIRD SN h ol
EERICBVT, 600 mg/kgBENHEOREICHEFEE
%A SO0, BEELBAFTL CHB L.

6. BEi= (Fig. 2)

BESHBICH T, 600 mg/kgﬁ@tﬁd)fgﬁﬂgi o
S5HHEBUCEEREERRL 2. AROMTIE, #
S1BIZOk, BELEMHENRD LN 150 mg/kg B
’C‘@i HOBEEKRSHM 8 U CREBMICSH - /-

, FEEEIZED N ah o7,

lﬁlfﬂﬁfﬁb BT, 600 mg/kgﬁ@ﬂtﬁi’éd)ﬁﬁﬂg

WHHEH LN THEEZIRD LN o7z,
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Body weight(g)

Food consumption (g)

FrSEFAQZILZUILTILa~IL

500

-o—- 0 mgkg
450 -~ 10 mg/kg

—— 40 mg/kg
400 4 -0~ 150 mg/kg Male

—>— 600 mg/kg . A ' *
350 " b

. *
300 - , *
250 - W
200 -
150 f==— *:Significantly different from control at 5% level of probability
**:Significantly different from control at 1% level of probability

100 T T T T T T T T 7 T 1 T T T T v v T T 7 T 7T T 1T Tt

1 3 7 10 14 17 21 24 2828 31 35 38 42

(0 (3 (7 (0 (14)

f Administration period | Recovery period ——1
Day of administration (Day of recovery)

Fig.1 Body weight changes of rats treated orally with tetrahydrofurfuryl alcohol in the 28-day repeated
dose toxicity test ‘

Male
70 1
60 1
50 1
40 - 9 o . .
30 1 /\X
20 = v = T
10 1 . -o-  0mgkg
—2— 10 mg/kg
-~ 40 mg/kg.
Female =0~ 150 mg/kg
70 1 —— 600 mg/kg
60
50 A **: Significantly different from control at 1% level of probability
40 4 ' o
30 ] | : VA
20 A ' g——_:ﬁ% '
*
10 1
0 T 1 T [} r T 1
1 2 3 4 4 5 6
(0) (1) 2
k Administration period — Recovery period —i

Week of administration (Week of recovery)

Fig. 2 Food consumption of rats treated orally with tetrahydrofurfuryl alcohol in the 28-day repeated
dose toxicity test .
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