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Table 1 Organ weights of rats in combined repeat dose and reproductive/developmental toxicity screening test of
2-ethylbutyric acid by oral administration

Dose (mg/kg) 0 10 50 250
Male . v
Number of animals 13 13 13 13
Final body weight (g) 502.1 £47.6 509.8 +52.2 492.1 £ 52.0 501.7 + 45.2
Brain (g) 202 +0.07 2.02%0.08 2.01 £0.08 1.99 +0.10
(g%) 041 +0.04 0.40 + 0.04 0.41 £0.05 0.40 + 0.04
Heart (g) 1.36 £0.13 1.38+£0.21 1.35£0.13 1.36 £ 0.10
(g%) 0.27 % 0.02 0.27 £0.02 0.28 +0.02 0.27 £ 0.02
Thymus . (mg) 2705+ 75.2 2704 + 78.9 290.1 £1296 250.6 + 98.2
(mg%) 5334114 52.7+12.8 58.1 % 21.9 51.5+185
Liver (g) 13.75+2.19 13.80 £ 241 13.64 £2.58 13.89 + 2.05
' (g%) 2.73+0.21 269 +0.23 2.76 £0.30 2.76 +0.20
Kidneys (g) 3.05 + 042 3.13+0.37 3.09+0.26 3.36+0.29
(g%) 0.61 = 0.06 0.61+0.03 0.63 £ 0.06 0.67 £ 0.05*
Spleen (g) 0.82 £0.15 0.83+£0.13 0.83+0.14 0.77 £ 0.08
(g%) 0.16 +0.02 0.16 +0.02 0.17 £0.03 0.15 + 0.02
Adrenal glands  (mg) 571 +6.1 53.5+10.9 58.6 £9.2 54.0 % 6.3
: (mg%) 115+15 10516 120%2.1 108+1.3
Testes (&) 3.25+0.33 3.26 £0.27 3.36 £0.32 3.08+0.24
(2%) 0.65 + 0.07 0.64 £ 0.07 0.69+0.11 0.62 %+ 0.07
Epididymides () 1.21 +0.10 1.24 £0.13 1.25+0.10 1.18+0.11
(g%) 0.24 +0.02 0.24 £ 0.03 0.26 +0.04 0.24 +0.03
Female
Number of animals 11 13 12 13
Final body weight (g) 307.8 £27.0 309.5 + 29.4 306.6 +17.3 306.1 % 20.4
Brain (g) ' 1.89+0.10 1.91 +£0.05 1.91 £0.08 1.92+0.06
(g%) 0.62 %+ 0.05 0.62 £0.06 0.62 +£0.03 0.63 £0.04
Heart (g) 0.93 £ 0.09 0.90 £ 0.06 0.92 £0.09 0.93 +0.08
(2%) 030+001 - 0.29 £0.01 0.30 # 0.02 0.30 £ 0.02
Thymus (mg) 169.7 +£59.3 172.7+70.8 1974+ 786 1854 £ 81.2
(mg%) 548 +17.7 55.2 £ 19.9 64.3+24.5 60.2 & 26.0
Liver (g) 10.24 +1.29 9.85 + 0.66 10.19 +0.78 10.25+ 0.94
(g%) 3324022 3194022 3.32+0.12 3354024
Kidneys (g) 1.89+0.16 194 +0.16 2.01+0.21 : 2.12+ 0.24*
(g%) 0.62 + 0.03 0.63 £ 0.04 0.65 £ 0.05 0.70 + 0.08*
Spleen (g) 0.71 +0.09 0.67 +0.08 0.69 £ 0.07 ‘ 0.68 +0.13
(g%) 0.23 +0.03 0.22 £0.03 . 0.22 £0.02 0.22 +£0.04
Adrenal glands  (mg) 69.3+84 725+104 67.9+ 103 67.7+79

(mg%) 225+18 236+38 222+34 222+26

Values represent mean + S.D.
*. Significant difference from 0 mg/kg, p<0.05
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Table 2 Hematological examination of rats in combined repeat dose and reproductive/developmental toxicity
screening test of 2-ethylbutyric acid by oral administration

Dose (mg/kg) 0 10 50 250
Male
Number of animals 13 13 13 13
RBC(X10Y/, ,uL‘) 850 £ 48 825+ 42 850 + 60 828 + 31
Hemoglobin (g/dL) - 162%0.7 15005 15.1+£0.9 15.0+0.6
Hematocrit (%) 46+19 442+16 445+29 45116
MCV(fL) 525+t 1.4 536+ 12 524+ 1.8 537t 14
MCH (pg) 17.9+05 18.3+0.5 17.8 0.6 18.1£0.5
MCHC (g/dL) 34.1+0.3 340+ 04 34004 33804
Platelet (X10*/uL) 1114 +20.3 103.8+13.2 103.6 = 10.2 93.8 £ 7.4%*
PT(sec) 162+ 34 147+13 159+3.0 159126
APTT (sec) 22.1+26 211+24 219+23 215+ 1.9
WBC (X100/mm?) 87.8£20.2 75.1+£235 65.0 +20.1* 64.7 + 16.0*
Differential leukocyte counts(%)
Neutrophil (%) 13+4 14+3 15+5 16 +
Eosinophil (%) 1+1 2+1 2+1 2+1
Basophil (%) 0x0 0+0 0x0 0£0
Monocyte (%) 3+2 4+2 41 42
Lymphocyte (%) 82x4 795 79t6 787
Female
Number of animals 11 13 12 : 13
RBC (X10¢/uL) 646 + 32 633 +48 650 £ 46 657 + 40
Hemoglobin (g/dL) 12.7+0.7 125+ 0.7 12.7£0.7 129£0.6
Hematocrit (%) 375+2.2 369x2.1 37422 38.1+1.9
MCV(fL) 58.1%£ 1.5 58420 576 £ 1.8 58.1t3.1
MCH (pg) 19.7£0.6 19.8 £0.7 195+£0.7 197+ 1.0
MCHC (g/dL) 33.9+0.5 33.9+0.3 33904 34.0+03
Platelet (X10¢/uL) ) 111.7 £ 15.9 119.1 115 1102£150 102.8 = 10.8
PT(sec) . 13.2£0.7 13.2+0.7 12905 13206
APTT (sec) 17.7+24 16.6 £ 1.0 16.9+0.8 16.7 £ 0.8
WBC (X100/mm?) 974245 91.2+228 96.4 = 25.8 90.0 +18.8
Differential leukocyte counts (%)
Neutrophil (%) 19+5 24+9 21+5 206
Eosinophil (%) ‘ 1£0 1£0 1+1 1£0
Basophil (%) 0+0 0+0 0£0 0+0
Monocyte (%) 8§+5 5+3 5+2 6+3
Lymphocyte (%) 72x9 70+ 10 72+6 73x5

Values represent mean + S.D.
*: Significant difference from 0 mg/kg, p<0.05
**: Significant difference from 0 mg/kg, p<0.01
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Table 3 Blood chemical examination of rats in combined repeat dose and reproductive/developmental toxicity
screening test of 2-ethylbutyric acid by oral administration

Dose (mg/kg) 0 10 50 250

Male
Number of animals 13 13 13 13
Total protein (g/dL) 55%0.3 5402 5403 54103
Albumin (g/dL) 32+02 3.0£02 3.0£0.2 31+02
A/G 1.36 £0.13 1.26 +0.11 1.28 £0.15 1.34 £ 0.09
BUN (mg/dL) 16+3 17£3 17+3 162
Creatinine (mg/dL) 0.7+0.1 0.7+0.1 0.7+0.1 0.7+0.1
Glucose (mg/dL) 152 £21 144 +24 140 £ 15 148 + 17
Total cholesterol (mg/dL) 4 +7 4x7 40 £10 41+9
Triglyceride (mg/dL) 47+ 18 41+13 B+ 39+18
ALP(U/L) 193 +42 214 + 39 233 £53 225+ 44
GPT(U/L) 30+3 32+4 31+5 39429
GOT(U/L) 67+ 10 66 = 6 69+ 10 79+ 35
yGTP(U/L) 0+0 0+1 00 0+1
Total bilirubin (mg/dL) 0.08 +0.02 0.09 = 0.02 0.09 +0.02 0.09 + 0.02
Inorganic phosphate (mg/dL) 57+0.7 58+0.8 58+0.8 6.1+0.7
Ca(mg/dL) 89+02 88+03 88+03 89+02
Na(mEq/L) 1455+ 13 1455+ 1.1 146.3+1.2 1454+ 1.5
K(mEq/L) 4.00+0.35 3,91+ 031 3.96 +0.25 410+ 0.22
Cl(mEq/L) 1090+ 1.8 1094 %15 1100+ 0.8 1083+ 1.7

Female
Number of animals 11 13 12 13
Total protein (g/dL) 54+£04 54+02 57+04 54+04
Albumin (g/dL) 3.1+02 3.1+01 3.3+03 32+02
A/G 1.34+0.12 1.33+0.12 1.38+0.13 146 +0.18
BUN (mg/dL) 17£3 15+3 17£3 183
Creatinine (mg/dL) 0.7£0.1 0.7+0.1 08+0.1 06=+0.1
Glucose (mg/dL) 12412 128+ 9 135413 136+ 15
Total cholesterol (mg/dL) 49+ 11 483+ 14 49+ 11 47+ 10
Triglyceride (mg/dL) 63 =20 64 +22 76 + 28 53+18
ALP(U/L) 103+ 25 129 51 128 + 53 138 £ 57
GPT(U/L) 40+6 40+5 38+7 419
GOT(U/L) 62+7 65+ 10 59+ 8 64113
v-GTP(U/L) 0£0 0+0 1+0* 14 1%
Total bilirntbin (mg/dL) 0.11 £0.02 0.09 +£0.02 0.07 £ 0.03** 0.10+0.03
Inorganic phosphate (mg/dL) 6.8 0.7 6.3+0.5 6.6 £0.9 6.6+ 1.0
Ca(mg/dL) 9.0+05 - 92+03 9.7 £ 0.2** 94+ 0.5
Na(mEq/L) 143.2+1.0 1437+ 1.0 1429+ 10 143410
K (mEq/L) 4.31£0.55 3.98+0.27 4.0440.29 3.95+0.25
Cl(mEq/L) 1076 £1.7 1084 £1.2 1075+ 14 107.9+£1.6

Values represent mean & S.D.

*: Significant difference from 0 mg/kg, p<0.05
**: Significant difference from 0 mg/kg, p<0.01
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Table 4 Histopathological findings of rats in combined repeat dose and reproductive/developmental toxicity
screening test of 2-ethylbutyric acid by oral administration

Organ [Number of animals examined] ~ Sex: Male Female-
Findings, grade and number of animals Dose(mg/kg) 0 10 50 250 0 10 50 250
Testis [13] (13] [13) [13] [0 (0] (0] [0]
Atrophy, seminiferous tubule - 10 13 13 12
+ 3 0 0 0
+ 0 0 0 1
total 3 0 0 1
Epididymis [13] [13] [13] (13 (0] [0] [0] (ol
Cell debris, lumen - 11 13 13 12
+ 2 0 0 0
+ 0 0 0
total 2 0 0 1
Spermatic granuloma - 11 13 11 11
+ 0 0 2 2
+ 1 0 0 0
+ 1 0 0 0
total’ 2 0 2 2
Cellular infiltration, lymphocyte, - 10 13 11 11
interstitium + 3 0 2 2
total 3 0 2 2
Prostate: ventral lobe (5] [0 (0] (6] (0] (0] [0l [0l
Cellular infiltration, - 2 2
lymphocyte & plasma cell, =+ 2 1
interstitium/epithelium + 0 1
+ 1 2
total 3 4
Uterus (0] (0] (0] - (0] (7 [0] (1] (5]
Dilatation, cystic, - 6 1 5
lumen, focal +Ht 1 0 0
total 1 0 0
Cellular infiltration, macrophage, - 7 0 5
with brown pigment, + 0 1 0
muscular layer total 0 1 0
Liver (5] (0] (2] (7] [7] (0] (01 (5]
Fatty change, periportal .- 0 0 0 1 0
+ 4 0 5 6 5
+ 1 1 2 0 0
+# 0 1 0 0 0
total 5 2 7 6 5
Microgranuloma - 1 1 5 7 4
+ 4 1 0 0 1
+ 0 0 2 0 0
total -4 1 2 0 1
Hematopoiesis, extramedullary - 5 2 7 7 4
. + 0 0 0 0 1
total 0 0 0 1
Kidney (5] (0] (2] (71 [7) (0] (01 (5]
Ectopic tissue, epididymis-like duct, - 5 2 6 7 5
cortex, right side X + 0 0 1 0 0
) total 0 0 1 0 0
Eosinophilic body - 3 1 5 7 5
+ 0 0 2 0 0
+ 1 1 0 0 0
+ 1 0 0 0 0
total 2 1 2 0 0

- Negative, & Very slight, +: Slight, +: Moderate, ++: Severe, total. Total of positive grade
[ ] Number of animals exarmnined
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Table 4 (continued)
Organ {Number of animals examined]  Sex: Male ' Female
Findings, grade and number of animals Dose (mg/kg) 0 10 50 250 0 10 50 250
Kidney (8] (0] [2] (71 (7] {0] {01 [5]
Basophilic tubule, cortex - 2 . 0 4 3 3
+ 3 2 2 4 2
+ 0 0 1 0 0
total 3 2 3 4 2
Cast, hyalin, medulla - 5 2 6 5
+ 0 0 1 0 0
total 0 0 1 0 0
Cast, hyalin, cortex - 5 2 6 7 5
+ 0 0 1 0 0
total 0 0 1 0 0
Cyst, - 4 2 7 7 5
cortico-medullary junction =+ 1 0 0 0 0
total 1 0 0 0 0
Mineralization - 4 1 7 4 3
+ 1 1 0 3 1
+ 0 0 0 0 1
total 1 1 0 3 2
Spleen [51 [0] )] (61 7 [o] (0] (5]
Hematopoiesis, extramedullary =+ 1 1 0 0
+ 4 5 1 0
+ 0 0 6 5
total 5 6 7 5
Deposit, pigment, brown + 5 6 7 5
- total 5 6 7 5
Lung & Bronchus (5] [0] (0] (6] (7] [o] (0] [5]
Accumulation, foam cell - 4 4 2 3
+ -1 2 5 1
+ 0 0 0 1
total 1 2 5 2
Heart [5] [o] [0] (6] (7 (0] (o] (5]
Degeneration/fibrosis, - 4 5 7 5
myocardium + 1 1 0 0
total 1 1 0 0
Thymus (5] [0] (0] [8] [8] (11 (1] [5]
: Atrophy - 5 8 8 1 0 4
: + 0 0 0 0 0 1
: + 0 0 0 0 1 0
. total 0 0 0 0 1 1
' Urinary bladder (5] (0] [0] (6) (7] [0] [0] (5]
Cellular infiltration, - 5 6 7 4
lymphocyte, lamina propria + 0 0 0 1
total 0 0 0 1
Thyroid gland (5] [0] (0] [6] (71 (o] [0] (5]
Cellular infiltration, plasma cell & - 5 6 6 5
lymphocyte, interstitium - + 0 0 1 . 0
total 0 0 1 / 0
Ectopic thymus - 5 5 7 5
+ 0 1 0 0
total 0 1 0 0
Subcutaneous tissue of axilla (0] (0] (0] (0] (1] ()] (o1 [0]
Cellular infiltration, lymphocyte & + 1
macrophage, mammary gland total 1
Cell debris, lactiferous duct, + 1
mamimary gland total 1
- Negative, = Very slight, +. Slight, + Moderate, ++. Severe, total. Total of positive grade
[ 1: Number of animals examined
%
87

-164-

P e



RE#RE S - EEEESHHSHEK

Table 5 Estrous cycle and reproductive performance of rats in combined repeat dose and reproductive/
developmental toxicity screening test of 2-ethylbutyric acid by oral administration

Dose (mg/kg) 0 10 : 50 250

Estrous cycle
Number of females examined 13 13 13 13

Pre-treatment period
Number of females showing 4-day cycle 13 13 13 13

Treatment period
Number of animals showing:

4-day cycle 12 13 13 12
4- and 5- day cycle 0 0 0
Irregular cycle 1 0 0 0

Mean length of estrous cycle in days
Mean = S.D. 40%00 40400 ' 40+00 4001

Number of vaginal estrus during mating period :
Mean + S.D. 1000 1.0£00 1.0£0.0 1.0£00

Reproductive performance _
Number of pairs examined (A) 13 13 13 13
Number of pairs copulated (B) 13 13 13 - 13
Copulation index [ (B/A)X100,%) 100.0 100.0 - 100.0 100.0
Number of fertile pairs(C) 12 13 12 : 13
Fertility index [ (C/B) X100, %] 92.3 100.0 92.3 100.0

Pairing days until copulation
Mean = S.D. 2617 20x11 28+1.2 23+13
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Table 6 Development of pups in combined repeat dose and reproductive/developmental toxicity screening test of

2-ethylbutyric acid by oral administration

Dose (mg/kg) 0 10 50 250
Number of pregnant females 12 13 12 13
Number of pregnant females with live newborns 11 13 12 13
Gestation index 91.7 100.0 100.0 100.0
Gestation length in days 225+05 1) 223+0.5 (13) 224 +05 (12) 22.6+£0.5 (13)
Number of corpora lutea 6.1+ 1.4 (12) 160+ 1.9 (13) 16.2+24 (12) 158+ 18 (13)
Number of implantations 152+1.9 (12) 154 £15 (13). 15225 (12) 15.1+16 . (13)
Implantation index 944 +92 (12) 96.4+4.6 (13) 93.7+£6.7 (12)  95.8+44 (13)
Day 0 of lactation
Number of newborns 144422 (11) 145+ 18 (13) 143+3.2 (12) 13.5+2.0 (13)
Delivery index 95.0+6.2 (11) 944 +5.3 (13) 93.1+9.8 (12) 89.3+9.7 (13)
Number of live newborns ‘ 144122 (11) 144 £16 (13) 134+3.1 (12) 11.5+3.1* (13)
Birth index 95.0 £ 6.2 v 93.5+4.7 (13) 87.9+11.2 (12) 76,0+ 16.8*  (13)
Live birth index 100.0+0.0 (11) 99.1+23 (13) 94.8+10.1 (12) 86.4 + 21.1** (13)
Sex ratio on day 0 149+ 1.08 (11) 0.95 £ 0.56 (13) 1.27 £0.55 (12) 1.18 + 1.05 (13)
Day 4 of lactation
Number of live pups 14.1+£20 (11) 143+ 17 (13) 134+3.1 (12) 11.5+3.0* (13)
Viability index 98.3+4.0 1 99.5+2.0 (13) 100.0 £ 0.0 (12) 994 +2.1 (13)
Sex ratio on day 4 145+ 1.07 (11) 0.96 + 0.56 (13) 1.27 +=0.55 (12) 1.18 =1.05 (13)
Body weights of pups (g)
Day 0
Male 6.8 0.7 an 6.8+04 13) 6.8+ 1.0 (12) 70£0.9 (13)
Female 6.4+ 0.6 an 6.5+04 13) 64408 (12) 6.6+038 (13)
Day 4
Male 106+ 1.2 (11 10.6 =0.9 13 114+25 (12) 11.8+2.0 (13
Female o 101%12 ) 102+08 (13  109+19 (12 1221 (13
Values represent mean = S.D.
Parenthesis indicates the number of litters evaluated.
*: Significant difference from 0 mg/kg, p<0.05
**: Significant difference from 0 mg/kg, p<0.01
Gestation index=(number of pregnant females with live newborns/number of pregnant females) X100, %
Implantation index=(number of implantations/number of corpora lutea) X100, %
Delivery index= (number of newborns/number of implantations) X100, %
Birth index={(number of live newborns/number of implantations) X100, %
Live birth index=(number of live newborns/number of newborns) X100, %
Sex ratio on day 0= number of male live newborns/number of female live newborns
Viability index=(number of live pups on day 4 of lactation/number of live newborns) X100, %
Sex ratio on day 4= number of male live pups on day 4 of lactation/number of female live pups on day 4 of lactation
89

-166-



- FOXF IRV A7V FOMEZ AV AEREREERR

Reverse Mutation Test of 2-Hydroxybenzaldehyde on Bacteria

£

OECDEF It M EEEMATEEO-BLE LT, 2-
ERFOFIRYATLVFE FizonT, MlEEBvA1E
IRRRERRBRE T L MECLDERL, BEOHER
g/,

ME®E LT, Salmonella typhimurium TA100,
TA1535, TA98, TA153738 & Uf Escherichia coli WP2
uvrADSEREE AV, S9 mix RIS L ORIMo &4
TTUL—bECLY, AEERERERES50~5000 pg/ 7
L—bORABTIT-72E 2%, $XNTOBREFICBNVT,
SO mix ERMEER B £ US9 mix mMRER CHE MR
DO, LichoT, FHERIZSO mixERINARY
31.3~1000 pg/ 7L — F (TA1004 156 ~500 pg/ 7L —
kN, WP2 uvrAi$125~4000 pug/ 71—+ ), S9 mixis
mnEtER % 62.5 ~2000 ug/ 7" L — b (TA1001X15.6 ~ 500
pug/ 7=, WP2 uvrAi3125~4000 ug/ 7L —r) D
EBHETCHETREL, RBEEHBL ..

FORRE, HEME, S mixERMAETIX, 500
ug/ 7L — b (TA100 3 & UFTAI1537), 1000 pug/ 7V —
F (TA98E £ UFTA1535) 8 £ 184000 ug/ 7L — b
(WP2) ¢, S9 mix@&MHAEBKTIE, 500 ug/ 7L — b
(TA100), 2000 ug/ 7 L — b (TA1535, TA9SB LT*

" TA1537) 8 £ UF4000 pg/ 7L — F (WP2) TRO L.

BREEou=—#3, 2EOXRREBRE S, Anizd
TOREET, WTHOFARBICBWTHEMIR DL
TholZ &hb, 226 FREFIRIAT VT FiZ,
Au7-REBRIIBWTEEREEF L2 (B &3
Eahi,

ik

(REHR)
Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA98
Salmonella typhimurium TA1537
S. typhimurium D 4 WY IZ1975F 10 31 BIZT A Y
AERE, AT+ VM= TREDBN. AmestEL2 565
B % ¥z,
E. coli WP2 uvrA %% 131979458 9 R ICE L ER%
MEFMOBEREXEL»P S G52 ZIT 7.
HMEEE-OTCUTTEKRELALOOZ A, =

2— MY ¥ h 70U RAN0.2(0x0id) & A7 LEEIGER
BILBEL-EE Y —EEHEL, 37CTI0ERMETE
REIEELL-DOTRERKE L.

(#ERME) _

2-E FOF IRy A7 V7 F(CAS No. 90-02-8) i3,
TFE 12212 OREREAETH L. KB, 13
FIAnpE [0y FES 082316, #E 95% A ECR
M AE)] oboF, () AR {EETERE»HOH
BExhbo, ERBICTS ARERIIAN, EXY
ATEREBRER L TERTERBRE LAV,

22 FaF IRy AXT7NVFE RIE, JAF VAN RF
¥ 1 (DMSO) (B LI &85, DMSOIZ20~ -
50 mg/mi DEFCHER L 7%, FBRETARGILW
L2THRL, EL»ICHBRICAWE.,

REROBIBIZETL - C, 22 FRFINY LT L7
FODMSOBHEF TORERRES L UEEEIEHER
FEBLE. REBRBKRICBY T, KIEE (156
pg/ml) BHREARKBRICHREL - 0IlonT, i
BB (40.0 mg/ml) BRI LG EEFTABRTHBELL
BOIIDOWT, ERENEHETT, TEETHE~L. £
DR, ABABHBICBT28EENDTHEER, #
NENDEE(OE) OFHMIIKH LT, 99.6B8L T
BAN%TH o7, F7-, KRERI THEL - HEBRYEH
IOV TEBAERRE T R, FRBEORE
BEFNZFEIBEIL102%, SEBEIZI01% TH -7,

(BB ERY &)
BB EHNEB L OF0OBEIINATOLEEH T
5.
AF2 : 2-2-7I0N)-3-(5-=+rm-2-7Y V)T ¥

JLT IR (-BP8iEEeD)
SA I TVEFRYTL (FNYeFisE T00)

9AA : -7 3I/F72VYYY (SigmaChem. Co.)
20A L 22T I/ 7Ty (FRMETER)
AF2, 2AAIZDMSO (FIJEHIEE T3EM) BB L72b D
—20CTHEFRFL, ABNEHELZ. 9AAIEDMSO
12, SAEMKICERL, B IlHKEBRICAW.

(43 &£ U°S9 mix DI
1) by TThH-
TROKEHE(A) BLU(B) 2 FELI0IDEE TR

L7 )

165

-167-




BRERER

(A) /3% b7 % — (Difco) 0.6%
b (o all ) R VA "05%
B)*L-v R F T 0.5 mM
D-¥tF v 0.5 mM

*WP2 uvrA FiZiE, 0.5 mML- MY 7R 7 7 YKIE
Wk /

2) BRI
¥y, BiEEHHEORIEREMT AL,
E#llH7) ORI TROLE) TH 5.

%8,

L A Ay AR b & 1] 02¢g
L L UBR - 1KY 2g
JVBEKREZH I T L 10g
JUBE—T EZ T A 1.92¢g
KEE{EF B T A 0.66 g
2= ' 20g
87 N7 ¥ — (Difco) 15¢g

O MmO Y —VLIHLNI0 mERLTEDT
H5.

3) S9 mix
ImFTRORTTET
So** : 0.1ml
bR | A g s A 8 umol
|ikA ) T 4 33 umol
FNVIA—RA—6-1) B 5 umol
NADH 4 umol
NADPH 4 ymol

F bV L) v BRIEEE (pH 7.4) 100 umol
** 7D Sprague-Dawley RlET v b % 72 /N
¥y —V(PB)BLU56-XrV75 K (BF) O
BRECEBEEFUL THEREL S AV,

(HEam&)

TL— RMEIZED, SO mixERIFAERB L U580 mix
WM T T - 7.

NREEEFIC My T A —2mi, WERWEFAEKO0.1
mi, ) ¥ EERRER0.5 ml (SO mix MR BV TIE S9
mix 0.5 ml), MEEHO.L mlZBE LD L EREHTE
WEWCHLTED 2. T/, WBEE L THEBRERE
WO D ICDMSO, ¥ BRI B EEWR
FRW. EREBEI L OBUSBEYEORHB L UH
B3 & Table P I27R L7z, BEIZ37CTI8EEMIT Y,
ELEREou=—¥2zEELL. MEBOFEIION
Tid, WERES 5 \VIIEEEEMBET T, EXREXEOHE
DIRFE D & HIBT L 72,

By ERIIAEFRERRIIBYUE, BEBLIUHB
B BETEIINT 2, FAEC VTR EL
o F e, ABRRICBVWTHFENRBES LUOSHE D
&, WP oA, FNFTROEYME L ERFEEL K
Oz, BEFERBRIEIE, XRBREIFE—AEI>oVT
2HEHL, BROBEMOHETo 7.
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(HEEE)

Aw/sBOREENI S, 1BUELOKREREDSI
mix ERIMND 5 VLS9 mix iRMEHITBVT, HERWE
EEETAIFERLICBITAEEI T = —-HOFHEN,
BEITBOZFNICERT2EL EICEmL, #2, 0
EMIBRED 2 VLAZRFEISRO O NIHEIS,
LSBT IIARRBRRIIBYTEREN YA T2 (B
M) EHETHIEE L.

ERHIUER

(REETEHRE)

50~5000 ug/ 7L — F DEETAEEHIE LT, 3
BErEMLALIA, SO mixERMREETIEWP2 uvrd
5000 ug/ 7L — + T, TA1004%500 ug/ 7L — R ELET,
Z D2 1500 ug/ 7V — MAETHEEIERD b,
F 7, SO mixiRMNERER TIX TA10075500 pg/ 7 L — b L
T, #0fhid 1500 pg/ 7V — U EOHETHE S
AEED LT,

(ZAEER)

BRPFNFNTable 1, 212/ L. 22 FOoEi N
YATNFe FORE%, S9 mixESMABRIZ31.3~
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WP2 uvrAi3125~4000 ug/ 7L — ), SO mixi#NE
BX1362.5~2000 ug/ 7'V — F(TAI00 B L O"WP2 uvrA
1259 mix MR L F—FHE) 0" TALE2L LT
HRELRBREEHLL. 2OER, 200xBoVWTNR
b, AVZ5EEORERO SO mix ERMEERE L U
MABRIZBV T, BETREC2HEL L 2LERETT
Z—HOEMIFED O N b0 7.

LEDRRIZEDX, 228 FOXF IR X7 LFE K
2, AV7ZZRERRICBVWTEREREZA LV DR
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- Table 1. Mutagenicity of 2-hydroxybenzaldehyde** 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
0 115 127 83| 11 9 13| 21 23 26 21 18 22 8 7 7
(108%£22.7) ( 11% 20) ( 23t 25) ( 20 2.1) ( 7€ 06)
15.6 97 81 93 ND ND ND ND
( 90+ 8.3)
313 8 8 79| 17 8 21 ND 20 22 28 7 6 8
( 82+ 26) ( 15+ 6.7) ( 23+ 4.2) ( 7+ 10)
62.5 8 79 80 8 7 27 ND 16 28 22 2 11 7
( 80t 1.5) ( 14£11.3) ( 22+ 6.0) ( 7 45)
S9mix 125 87 8 8| 11 12 15f 20 12 19| 13 18 19| 10 6 1
( 85+ 2.0) (13t 2.1 (171 4.4) (17£ 3.2) ( 6t 4.5
-) 250 58 38 55| 18 8 12| 22 19 26| 22 23 18 8 7 7
( 50+£10.8) ( 13+ 5.0) ( 22+ 3.5) ( 21+ 2.6) ( 7€ 06)
500 40* 41* 51*| 19 3 7| 14 18 24 19 18 20 5* g 3*
(44x 6.1) ( 10£ 83) ( 19+ 50) (19£ 1.0) ( 5+ 2.5)
1000 * 0* oY 23 21 15| 14* 11* 17*| 1* 1* 7*
( 0= 06) ( 20+ 4.2) ( 14% 3.0) ( 3+ 35
2000 ' 2 4 6
_ ( 4+ 2.0)
4000 o* 0* 0*
( 0% 0.0)
0 123 144 155 7 12 10} 30 18 23| 37 41 32| 12 14 15
(141+16.3) ( 10+ 2.5) ( 24% 6.0) ( 37+ 4.5) ( 14%+ 1.5)
15.6 103 114 121 ND ND ND
(113+ 9.1)
31.3 81 117 111 ND ND ND ND
(103+19.3)
S9mix 62.5 93 95 105 9 14 13 ND 2% 35 22 7 16 12
( 98+ 6.4) (124 26) ( 28t 6.7) ( 12+ 4.5)
(+) 125 % 9 93| 17 10 8| 29 21 18| 26 22 25 7 6 4
( 96+ 2.5) ( 12+ 4.7) ( 23+ 5.7) ( 24+ 2.1) ( 9% 44)
250 56 71 83| 10 10 7| 32 26 22| 21 27 28 9 10 15
( 70213.5) ( 9= 1.7) ( 27+ 5.0) ( 25+ 3.8) (11 3.2)
500 . 45% 57 68* 7 4 7| 2% 12 19| 25 18 22| 10 8 4
( 57+11.5) ( 6 L7) (19£ 7.0) ( 22+ 3.5) ( 7+ 3.1)
1000 4 1 3} 20 23 29| 20 14 23 5 8 7
( 3+ 15) ( 24+ 4.6) ( 19+ 4.6) ( 7% 15)
2000 o~ -0* 1*{ 15 12 6| 0 o 0¥ o o o
( 0% 0.6) ( 11% 4.6) ( 0% 0.0) ( 0%+ 0.0)
4000 o o 0
( 0 0.0)
Positive Chermical AF2 ) SA AF2 AF2 9AA
control |Dose(ug/plate) 0.01 0.5 0.01 0.1 80
S9mix(~) | Numberof | 591 481 463 | 263 262 225 | 108 121 101 | 785 800 745 |1064 1104 971
colonies/plate (512+69.3) (250+21.7) (110+10.1) (777+£28.4) (104668.2)
Positive Chemical . 28A 28A 28A 2AA 2AA
control  |Dose (ug/plate) 1 2 10 i 0.5 2
S9mix(+) | Numberof {2008 1637 1544 | 212 229 230 [1166 1335 1277 | 573 498 438 | 262 217 221,
colonies/plate (1730+245.5) (224+10.1) (1259485.9) (503+67.6) ( 233+24.9)

AF2: 2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, SA . Sodium azide, 9AA: 9-Aminoacridine, 2AA: 2-Aminoanthracene
*: Inhibition was observed against growth of the bacteria.

**: Purity was above 95% and impurity was unknown.

ND : Not done
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Table 2. Mutagenicity of 2-hydroxybenzaldehyde** in reverse mutation test ( II ) on bacteria
With(H)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
0 102 98 8 | 16 13 124 23 22 21| 27 19 27 5 11 10
( 96+ 6.7) ( 14+ 2.1) ( 22+ 1.0) ( 24% 4.6) (9% 3.2)
156 82 74 82 ND ND ND ND
( 79+ 46)
31.3 8 92 99| 10 8 10 ND 21 28 28| 12 7 10
( 93+ 5.6) ( 9+ 12) ( 26x 4.0) ( 10+ 2.5)
625 75 74 81| 15 10 1 ND 31 30 35 4 11 8
(77% 44) ( 12+ 26) ( 32+ 26) ( 8+ 35)
S9mix 125 % 64 78| 11 10 18| 31 31 23} 27 23 31| 10 4 7
( 79£16.0) (11 1.5) ( 28% 4.6) ( 27 4.0) ( 7 3.0)
=) 250 66 50 59 6 6 5| 31 24 38| 22 23 11 7 3 2
( 58+ 8.0) ( 6+ 0.6) ( 31+ 7.0) ( 19% 6.7) ( 4% 26)
500 34* 50 44*| 5 7 3| 20 12 28| 21 23 23 4 12 8
( 43+ 8.1) ( 5t 2.0) ( 20t 8.0) ( 22+ 1.2) ( 8% 4.0)
1000 N3F o0 2% 23 21 25| 11 19 17*| 6+ 5% 7+
( 2+ 1.5 ( 23+ 2.0) ( 16% 4.2) ( 6+ 1.0)
2000 8§ 9 8
( 8+ 06)}
4000 0* o O*
( 0£ 0.0)
0 100 112 109 | 14 10 8{ 30 25 29| 40 31 37 5 18 12
(107+ 6.2) ( 11+ 3.1) ( 28+ 2.6) ( 36+ 4.6) ( 12+ 6.5)
15.6 89 120 104 ND ND ND ND
_ (104%15.5)
31.3 115 116 105 ND ND ND ND
(112+ 6.1)
S9mix 62.5 103 76 9% | 10 10 11 ND 29 40 29 9 5 1
( 92414.0) ( 10+ 0.6) ( 33+ 6.4) ( 8+ 3.1)
+) 125 94 98 88 7 19 13| 37 29 37| 28 38 24 7 13 11
( 93% 5.0) ( 13% 6.0) ( 34t 46) ( 30 7.2) ( 10£ 3.1)
250 63 49 72| 20 7 3| 47 42 34| 28 23 27| 1 13 8
( 61+11.6) ( 10+ 8.9) ( 41% 6.6) ( 26+ 2.6) ( 11 2.5)
500 41* 49* 52| 8 5 51| 33 24 31| 27 29 20 7 7 3
( 47+ 5.7) ( 6+ 1.7) ( 29+ 4.7) ( 25+ 4.7) ( 6% 2.3)
1000 * 0* 1*f 27 29 21| 30 19 20 8 8 4
( 1% 06) ( 26x 4.2) ( 23% 6.1) ( 7+ 23)
2000 0 0* 0f 17 8 14| 17* 13* 9% O+ 0o Oo*
( 0% 0.0) ( 13+ 4.6) ( 13 4.0) ( 0+ 0.0)
4000 ' et o+ o
( 0 0.0)
Positive Chemical AF2 SA AF2 AF2 9AA
control [Dose (ug/plate) 0.01 0.5 0.01 0.1 80
S9mix(-) | Numberof | 535 591 587 | 267 284 275 | 152 146 140 | 761 734 764 (1132 929 1397
colonies /plate (571%31.2) (275 8.5) (146% 6.0) (753+16.5) (1153%+234.7)
Positive Chemical 20A 2AA 2AA 2AA 20A
control [Dose (ug/plate) 1 2 10 0.5 2
SO mix(+) | Number of |[1464 1444 1498 | 291 304 309 |1422 1450 1427 | 342 363 371 | 263 294 277
colonies/plate (1469%27.3) (301 9.3) (1433+14.9) (359£15.0) (278+15.5)

AF2: 2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, SA: Sodium azide, 9AA: 9-Aminoacridine, 2AA . 2-Aminoanthracene
*: Inhibition was observed against growth of the bacteria.

**7 Purity was above 95% and impurity was unknown.
ND : Not done

168

-170-




2-ERFOX YNV XTFILFER

D

2)

3Rk
D. M. Maron,-B. N. Ames, Mutat. Res., 113, 173
(1983).
M. H. L. Green, "Handbook of Mutagenicity Test
Procedures.” eds, by B. J. Kilbey, M. Legator, W.
Nichols, C. Ramel, Elsevier, Amsterdam, New York,
Oxford, 1984, pp.161-187."

EiER

RERELEE BT &

SERIHLE | IART, INEASETF B 1,
BAEE, BREE, ¥4F &P,
FEZEESR, bBEDF

() BERESEESLY 5 — EEMRH

T 257 BEF W% A& 7295

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

Correspondence
Authors: Tohru Shibuya (Study Director)
Kyoko Sakamoto, Kumiko Kawakami,
Takumi Hara, Naoko Horiya,
Yasuhiko Matsuki, Madoka Nakagomi,
Mitsuo Nakao, and Miiko kitashima
Hatano Research Institute, Food and Drug Safety
Center
729-5 Ochiai, Hadano-shi, Kanagawa 257 Japan
Tel +81-463-82-4751 Fax +81-463-82-9627

169

-171-



- FOF I RUXT VT PO
FryAZ—X - NLRY —EEMBEEHV A LRBEEERER

In Vitro Chromosomal Aberration Test of
2-Hydroxybenzaldehyde on Cultured Chinese Hamster Cells

3

B LEMERSE ARG I EERATE LB L
LT, 228 FRF IRV X7 LFE FOEEMRIEICRIZ
- THIREEENEELEMT 5720, FyA=—X -1
LRy -8R (CHL/TU) # BV TREERNLREHARE
EHREREEMR L.

EHEEALEE (A8BER) I BV TIE, 50% % BB S AT
AIBFEENGNERE, T2050.02 mg/mlDEE RSN
EEE L L/, /-, EEFRHME(6EM) O S9 mix F1E
TBIUEFEETIZBVTIE, 50% %L T2 51
FEDEEREE, +4b 502 mg/mlDRE L RELERRE
EL7 BELBBENL/2BIU/42FNFRpig
B, REELLTHRELL. EHFLETIE, S9 mixdE
BETICBIT A24BHB & 48 Ei0nEE, FE
B TIESI mixFET B L CIEFLET CToHE M0
(18EFF O EIIREFR) 18, ERE/ERL, RETHIL
L) REFREFREELRET L.

CHL/TUMIAZ % 24 BFR A 38 | 7- & iR 8 (0.02 mg/ml)
T, BB L-HEOS5% I EBERDOEERENRD
L. 2, WTRoOMEEIIBWT LIEHERED
FRIEBBROON Do 7. —F, 4SEERME L 7-
WEROMBEICBVLT Y, REEADOEBEREEIRROS
N b o lohs, EigER(0.02 mg/ml) 128V T
MHASFER SN, FOEEIZ812%TH - 7.

EEFFAE CIZ, SO mixFEFTET COBFBME L 72k
BEH0.] mg/ml) BL UEBES(0.2 mg/ml) TiF,
BEL-HBEOFNEFNL0%E 25.1% 1S RBHEDOEER
ERROLN, F/, KEEFH(0.05 mg/ml) T,
BEZEYEMBOEMIRO LNl ERBETH -
7z,

WTNOMEBEICB W T b ERERROFREER LR
HoENLEHhol. —F, SO mixFETTIE, TRER
(0.1 mg/ml) & CEEERE0.2 mg/ml) iCBWT, &
BLEHBEOZNENLIN L 16.5% I BADELEES
PROLNI. Tz, TRTOMBEIC BV TS
FAaMFERESI N, ZOEEIZ1.63~625%THo7c.

PEDERLIY, 22 FOEFI AN IT7 VT FIZ,
REGEEEHRT LR L.

Tk

1. EAL -k
Y —=F - )V =27 (JCRB) 5 AF (198842

B, ANFE L4, BELR) LAFYyA=—X -
NLA S —HROCHL/ITUMBL %, &R 1040
A THERIZH 7.

2. EERORAH
BEFI2I1L, F5EMiE (FCS:Biocell) # 10% ML 72
4 — 7 IWMEM(HKEER) BEREH .

3. BEERM

2X10ME® CHL/TUMAR %, BERS mix ANz T

1 v a2 (%6 cm, Corning) 123X, 37CHCO, 1 » *
2 R—%—(5% CO,) ATHELZ. EFLETIE, H
FRiETE3 R BICHEBEYE Nz, 248HEEB X U48REM
Bl $£7-, ERFELETIE, MREE3IERICSI
mixFETFTB L CIHEFET COMAEL, NBHKTH
FEELEER TS OICISHMEEL L.

4. WEME

- FOF I N A7 VTR F (&%= :HBA, CAS
Ne.:90-02-8, 1 v F#%HS 082316, 4 37 I /7 LR
&, () EREETERSRME) &, BEE~KAREHK
KT, KIZHFLTL14 g/100 mi(20°C) CHEREL, 7oz
=, T—TNEHEIAETHY, BE-7C, BHH19%~
197C, #ERKE1 hPa(30C), 4FxXCHO,, FFE
122.12, #EE95.0% Ll £ CRM#IEAH) OMETH 5.

WERMERARORKEE T A EHRIIBON o7
A%, B (DMSO) Tid, 156 ug/mi~ 40.0 mg/mi D
EEHFTARRAZTE TH 7.

5. #HWERMEDRSE
BEYWEOREL, FHOO YT, B
DMSO (FIFEHZE THM) # FH\vr 7. B ERICAR
LTHEBAHEL, DWW OREETBE CIERARL THF
EDREOHRYERAME AR L. R ERAER
i, TRTORBIZBWTEERN0S%(v/v) 225 X
Iz, FEARERBRICACWEBRYEREED
BEX, FEEHARN (BESPTCOFHEENRNED
90.0~110%) DIETH o 72, ZBBEOTHIZONT
MEBREIIfT bR o7,

6. HREEMEFHRIC LI ILEBREEDRE
REFRERARCIAVARBYEORBRE T RET
Bz, HERMEOMBEREIIRITTEELRAL. K
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B4R o CHL/TU MBIt 5 HIEHHIER 1L, BB
EMBEEES (Monocellater™, #1) VXA FETE
W) *FAWTEHOBEESEIIL, #RYELERD
BEEREICG T S MaEE LY b o THREL L7-.

FORER, BHEMEICBIT S 50% OHETEHIFIEE © B
L BEBE (F60% OBENGIERE) &, 60%1
FEIHRIEE A IS C2BELDER LAET A, 0.02
mg/mlTH o/, EEENEDSY mixFET B L U
FAETIZBITH50% OEEHFIEEHLPICRR iR
Eix, £51202mg/mi T o7 (Fig. 1).

==B== treated for 48 hr without S9 mix
=@ treated for 6 hr with S8 mix
e treated for 6 hr without S2 mix

Cell growth (% of controlf)

0.5 1.0
Concentration (mg/ml}

Fig. 1 Growth inhibition of CHL/IU cells treated with 2-
hydroxybenzaldehyde

7. EBRFONTE

PR RBROBR L Y, REFEERERTHY
AHBYEOSEEREY, EHELETIE, 0.02 mg/mi,
ERRLEDOSI mixFHETE LCEFET T, 0.2
mg/mlé L, TRENFHREFDOI/ 2OBELFRE,
VADBEREKEBEL L. BESBEYEL LTHYE
<A A4 CMC, BAMERBEIEMW) BLU 70
A A7 7 3 F(CPA, Sigma Chemical Co.) 1%, E§HHK
(BARFEHETE) CERLUTHRLL. TREAEE
BREREEFETHIEVALN TS BELER L.

8. FBMFENEEE
EEATO2EMETC, IVt FERREBENY
0.1pg/miici A & 5 \ZHERICNZ 2. REFERD
PEBLIE I o TiTo 2. A5 4 FEERIEIZET1 v ¥
IO EBOMAEH L, R LUERLI%F LB
THE L.

9. FBHELH

B LIZAF4 FERDS L, 12074 vvahb
BONBLRLAT( Fe, 4ZOEBREFEFNLEFNML
BEEIFDDPLEWVESIZa— FILLKRETHTL
7. efdosini, BRREERRY¥S, WLSYR
B (MMS) 28 &0 & 2 FEEICE TV TV, BE
FEH BVIRESEROX v v S, G0, Tkl
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BEEEOFE L EHEME (polyploid) DEEIZOW
THELL., ITEEEFICOVTIZIR200ME, £
AL DWW TIZ 1B 800 B O 53 HERME 2 947 L 72,

10. BHHEEHE

O, BEB L R R L R LR
WZOWTOSHERL, B8R -l BEERF0RE
¥, FEEEBOBIZIOVTESL, EBOERE
FRMICEEA L.

REREERETAMBORBEREIIOWT, H20
FEEEEIILT, BREOTRT -5 L HBRYENIEEE
BT74 v Yy —OEEEEE(ZERTERLT
familywise DEEXKEZS% L L) 2L ), BEER
FEERLE. F7, T4 v Yy —OEEREETHE
ENTDLNBEEICE, AREKFEBICBLTaY S
YT 37y VoEEERE? (p<0.05) 2fTo 7. B
Bl LTULE2EINBRETE DIEBEFRDL NS
EEBEE L7z, EAERECEEENRO LN WS
BIEEREE L, BISMials, BEEFIconT
12 100ME R, BEMMAEIC OV TIZ400BERBOB S
PHEEROOHEREE L.

BEELUER

BRI L 5 RBESFWOREE Table LIS L7,
- FOFIRYAT7VFL Fehlz T24BENEL
TEBEER (0.02 mg/ml) T, BEL-#MED5.5%
(gap 2 & T) KREBEAOBEREFBOONA., 72,
WTNOMBEIZB VT EHEBROZRERIZED
Lbhihos:., —7F, 8FHLAELLVWTINONERF
THHREBEROBERTIIRO N2 o720, HEER
(0.02 mg/mi) IZ BT, BEHEEROFERIEAVRD
Lh, FOEEIZIBIZ%THo 7.

ERFRLE I X B B R DT DR % Table 21277 L
2. 22 FOF ARV XT7P LT FEIATS9 mixJE
FETCORMWELZ-HEERHF (0.l mg/ml) BLUB
BEH (0.2 mg/ml) T, BEL-HAOFNFN4.0%
E25.1% I HBHROBEREIRD LN, HEHRED
R, BEREEIIZO N, 72, KEEE(0.05
mg/ml) BT, FELZEHEMEOBMIBOON,
FOEBEIIGBEI0.13% THEDI123 L T0.88% TH
STh, FOMOMEBEI BV TITEMAED 51T,
EAMEREOHR, BEKEHREROAE»r o270,
SERpEEHE L. —F, SO mixFEET T, TR
(0.1 mg/ml) 8B L UERER (0.2 mg/ml) Tid, BE
L4 D FNFN50% L 16.5% i Btk DEERE T

BREN, EEEREORR, BEKFLIRDH SN,

T/, TRTOMBRICBCHESEEEIER S,
T DHEEITL63~6.25% T, EEBREORER, BEK
RO bz,

T, 2-¥ FOS VARV X7 LFL Fid, FRokt

BEHTT, ABREAOCHL/IUMBICREEEE LS
BYHLIERLI.
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Tablel Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 2-hydroxybenzaldehyde

(HBA) ** 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/ml) (h) analysed gap ctb cte csb cse mul? total TAG (%) TA (%) (%) SA NA
Control ) 200 0 3 1 1 0 0 5 2 5(25 5(25 013
Solvent? 0 24 200 0 o 1 0 0 O 1 0 1005 1(05) 0.38
HBA 0.0050 24 200 1 0 0 0 0 O 1 1 1(05 0(00) 0.13
HBA 0.010 24 200 0o 0 1 o 0 O 1 0 1(05) 1(05) 0.38 + NT
HBA 0.020 24 200 3 8 2 0 0 O 13 0 11*(55 8 (4.0 0.50
MC 0.00005 24 200 4 3 93 2 1 0 135 2 85 (425) 82 (41.0) 0.00
Solvent? 0 48 200 0 0 0 1 0 0 1 0 1(05 105 0.13
HBA 0.0050 48 - 200 0 1 0 0 0 O 1 1 1(05 1(05) 0.13
HBA 0.010 48 200 0 1 0 0 1 0 2 0 (L) 2 (10 0.25 NT +
HBA 0.020 48 200 1 3 1 0 0 0 5 1 4 (20 4 (20 1812*
MC 0.00005 48 200 6 38 8l 7 2 10 144 7 81 (405) 77 (38.5) 0.50

Abbreviations:gap:chromatid gap and chromosome gap, ¢tb: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, MC:mitomycin C, NT:not tested. 1) Dimethul sulfoxide
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. *:Significantly different from historical solvent control data with respect to TAG and polyploid at
p<0.05 by Fisher’s exact test using a Bonferroni correction for multiple comparisons. **:Purity was more than 95%.

Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2-hydroxybenzaldehyde (HBA)**
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/mt) (h)  analysed gap ctb cte csb cse mul® total TAG (%) TA (%) (%) SA NA

Control 200 1 0 0 0 0 o0 1 0 1(05 0(00) 013

Solvent? 0 -~ 6-(18) 200 0 1 0 0 0 O 1 0 1(05) 1(05) 0.50

HBA 0.050 - 6-(18) 200 1 0 0 0 1 O 2 0 2(10) 1(05) 0.38*

HBA 0.10 - 6-(18) 200 0 8 6 5 0 0 19 2 8 (4.0) 8 (4.0 0.38 + -

HBA 0.20 - 6-(18) 179 1 36 40 5 0 0 92 0 45%(25.1) 42 (23.5) 0.66%

CPA 0.005 - 6-(18) 200 0 0 2 0 1 0 3 0 3(15 3 (L9 1.00

Solvent? 0 +  6-(18) 200 0 0 0 0 0 O 0 0 (00 0 (0.0 0.00

HBA 0.050 +  6-(18) 200 0 0-0 0 0 O 0 0 0(00) o000 1.63*

HBA 0.10 +  6-(18) 200 4 7 14 0 0 10 35 0 10%(s50) 10 (50) 413* + +

HBA 0.20 +  6-(18) 200 6 12 51 1 2 10 8 0 33%(16.5) 31 (15.5) 6.25*

CPA 0.005 +  6-(18) 200 6 25 25 1 0 O 57 2 43 (21.5) 40 (20.0) 0.50

Abbreviations:gap ;chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange,csb:chromosome break, cse:
chromosome exchange (dicentric and ring etc.), mul : multiple aberrations, TAG:total no. of cells with aberrations, TAtotal no. of cells with
aberrations except gap, SA: structural aberration, NA numerical aberration, CPA:cyclophosphamide. 1) Dimethy! sulfoxide 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. 6) Four hundred and fifty-eigtht cells were analysed. *:Significantly different from historical solvent control data
with respect to TAG and polyploid at p<0.05 by Fisher’s exact test using a Bonferroni correction for multiple compatisons. **:Purity was
more than 95%.

-174-



FeadREHR

1

2)
3)

4)

174

3k

AAGEERERZS - BILBYRBRIRER, b
ML A RBEREET M A EEE, ER,
1988.

w OB, ZEREHER, 1, 255 (1992).

=R I RE, B - BRFT— 5 OFEHET, E
BfEIC L AT SO —F " 4 T4 A ML, B
=, 1987.

HN I, KEHE B, BEHERREE4, M
AERT — & ORI, W AZE, R, 1992

HEREEE  BEPER

HERIEHLE [ INERX, FIwoE, BTHE—,
BAREF, KBLEE, THLAT

HEREMREEY V¥ —FHHEHR

T257 MEINBEREFHEST29-5

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

Correspondence

Authors:Noriho Tanaka (Study director)
Kohji Yamakage, Yuzuki Nakagawa,
Hirokazu Kusakabe, Keiko Hashimoto,
Masahiro Mizutani, Kikuko Furuhata

Hatano Research Institute, Food and Drug Safety

Center

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

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

175




2-t FOF IRV ATLTFE FOT v M2 HVD
RO GHYE - EREEEEEF R

Combined Repeat Dose and Reproductive/Developmental Toxicity Screening Test
of 2-Hydroxybenzaldehyde by Oral Administration in Rats

B

- FOF IRV AT UVFR FIENIRYEY S VY
HofE, y220FEHIZEFN, bbb, SL—7, ¥
FEY, -k, BREOHVORSE LTHEET
HALEWEYTH Y, BEMIIEY ) FUBICIEREICE
BPLLTwa2, F7o, RMEEPRITA]K, %H, FKE
120.005~02% DBRETERE SN TVWEY. KLEYWE
DEET— 5 TlE, v PDLDEIXROKST520
mg/kg, B TS5 T900mg/kg, RS T600mg/ke,
BHEARES 23l mg/kgTHBHT &, Tv FIZI3HE
FIEREHRS Lo B4, 2%H5 B CIIFiBoFELR
MEDE LWL, BREMR»ODFE—5 VRO
158, 1% ZSHETERBLIVBEORA 70871 -0
BB LURE S ol FHEOER#BEOCERLIES
BZr, 8612, FLEETIEEFFRLEVI LR
EENTWwaY, FIELEWEIZT v b, w7 RI2100
mg/kg * BREIETHETAI L Lo TRHRALVI Y A
MEFERALI L, HIRIIED T v 2400 mg/kg %
HEORETHSTAILIZEOTYFUESLET ALY
YOBE L EBRICREREOEN, DERB I VUSE
EONETHOBBEFEMT LI LRESN TS,
COF)FNERBEICBIT A RREROELERD—D
EEANV T LAMETHL I ESHESNTVEY, ¥
VFNVEBREOERREESFEIZOVTREL OEYRETR
EEN, EMIBWTHTRARY ST VIV VEEROM
FIC & 0BG, FELLOHNZFICOVWTHRESR
T30, RFEIZOECD I L 2 BEMMEHENLE
HERRL I BUNEZEO—RELC2-L FE XY
NRYZA7NVTFe FER#T v MCIHLE, BEICIE3E?2
B L RRAEEZE L THRAIE £ TOD490 1/,
WV IISSED 2 B RIAT A O SCECHRR, REA A E L T
F3EBEITO4l~46 B EEORS L, REHSFICLS
—BEUENRZEELRET L L LI, BESBYOH
IRikEE, TRATE), THRBLIUDH 2 EOEBREEIR
I EEICOWTHREL.

1. RIERSSEMN

BT, TR, —RRE, £F, BHs, 0
WEREE, MRALEREE ARFTRBLUREE
EREYERSOLBIIRD b h o7z, REMAS
SEWBEORER, 40 mg/kg Dl L ORBWERSEHEIZBY
THROVERBEIRHLORES L U2 DOHBEED
$EREZ TR L.

1T, 40 mg/kg B D 1 A2 EIR22 B DD REF T,
¥ 72, 160 mg/kgBED 1 BEAHEIE22 B IZFET L 72 LAY
WIRTHIIE 2, —BREBOR(IIEEIN L D5 7.
BEBEETIX160 mg/keBHICBWIHEBEE SEY,
FIEBENRELZRLE. LoL, R, EHEBIV
BT RICIIHBYERSoEBERAD O N o /.
REMEBFEREOEE, 40 mg/kgl EOHEBMERS
BIZBWTFRABAD ) a—7 Y E0OBREZEINTE
= (A

2. HERESH ,

eI AL T, MOBERS L URFDE, MED
TEB L USR, MEMOERARE X OSBRI RITT
BEYEBRSOEEBIAD N o /2. BEOEEIT,
40 mg/kg LT OHBRYBEREHIZIR Dok ho 7.
160 mg/kgBHETCRIBEE4R £ TIZERBEOFEYIS2
BERH oz, ERHEME, HESER, HEEK FRE
BB IUFERFIZERYERSOEBEIZD O Hh
- 7.

HAERTIE, WEOHOAFIRH, WERK, #HiH,
DHEBEB L URERICIRRYERSORBIIRD O
T, FERBIURERCHRYERS IERT 5 L&
AONBHNEREIFOON 2oz, BEFHEESFOIR
DFTIE, 160 mg/kgBIZBVWTEVVERNR LN,
BOWE 4 OHEREFRIIERAMERIZH > /2. T2,
HEORB L4 BDMEEILL0 mg/kgFHEII BN THT
PICEAE 2 R SEEICH o 72,

D EOBEN S, RRBREGETICBIT L —EFEEFY
HhEREEEMEL D210 mg/kg/day TH B EEZ D
iz, T, ABERESUHNLESEEE, BICEALT
1¥160 mg/kg/day, HEZBI L CTix40 mg/kg/day, #i4
Bz L CTid40mg/kg/day TH b L EZ b/,

FiE

1. #HEME

2-E FaF ANy X7NVFR F [CAS No. 90-02-8,
¥4 34 370, Lot No. 082316, M 99.3%, ST
B122.12, tE1.167, BA-7C, HE1%6~197C] 13,
EEO - REREEMIKEERTHY, SREBRL, FH -
ZiR - BITEETTRELL. 2B, BYRBRRTRERIC
BAEDHBWET T L-HR, HEIZO3%THD,
BB BT EEThH o722 LI ST, .
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REH#RS5EN - EERESEHEEE

WEEME L, ) — 7L EEE
0.2, 0.88 X U3.2%(w/v)EBEl "pﬂ%ztf %8, AR
R LARMIIC2EIOEE TITo 2. FEZOERRIE, 18
FTOBBH T AMITTIEL, %%%?ﬁlu EcEE -
ERRTE L 7. RAEERWE 0 0.05~3.2% (w/v) #iL,
EXER - ZFR - BARFSEG T CSHHMLZETH AT
EDHERR SN TV A '

WERHL D IBEETER c;tut’ézt’émx%r?ﬁt BB L UHOHKS

BREO2E, ZSRERIZIOVWERLL. ZOHEERE, .

TROBRELRERED6.9~ 104.0%DERTH N,
TSR ERED2- L FOXFIAY X TP LTE FAEE S
N2 & 2R L 7.

2. EREMS JUREERN

MERIZIE, MHEEOHEARF Y =LA - )WL N7
B CHE A L 7z Sprague-Dawley(Crj:CD) ZSPF 5 v +
ERAL. 8§, BAKRTHERE - BtEF L.
%, —BRBIIBEFLL, REENSRTF2EY LS
B THEHST L CRRCFER L. BoTRoKESRR
I3HET294~319g, MET195~223gTH» 7.

g, BE225+3.5C, MHHEEL0L20%, R
E41FFM 10~ 150, EBBA1 B 12BFM (GFRT7TRE~T-147
) OMBETHE L. B, REHBEL L UEE
17TH»LHHE4BECOHRE KR E, gEER -
[(V—=FZr2=7) R E o ETER®K] (/5
WWIREL, @F L. HRI7TAMBROBEHYIE, BEH4

CBECREE LCARF v 7 [hT4 bT7L—2, BE

Fr—=IR - )NN-W] FANTIRFv /BT
= [AEZ LT EF L.

fEHE, 40Ty VER TEMO NMFERFH %
HRAL, 8L UsEKiL, ﬁﬁl‘ﬁ,ﬁﬂlﬂsﬁﬁ!ﬂama:iﬁﬁlé
7.

3. ol

B, R5BHBEIIT o, B, MHEE LB
ST Y HOKE, BE - BLAAM G OBERES 2\ 2
BHOBEREL SICL D BRLAE, YHOKETE
L, av¥a—yrHwiT7oy sEEBREICLIDE
BCIR D 7. 1 HOBMEIL, MHEE120TE L.

4. HBE5E, BER, BSRES LURSEE
-k FaF IRV AT7ILVFe FoOFS5EIL, KIZERE

LAFHAROERCSEICLT2.5, 10, 40BL T

160 mg/kg & L 7-.

WE5REBIE, OECDH A F T4 v iz#E L CabliEOR
Gl B#EFEER, KEI0 g0 05ml L L,
BHREOHRSHER, BIRAEBOKES, HITKE
B LUREBHEFICO>WTIEEHEENRE, HiREL
BHICOWTIZEROR, 7H, UEBLU2IHDKE,
BFAPERICOWTHHEORDGES R IZEH L
7z,

B, ERBEEV SR AVTIA I E®AEOR
FL7z. WEEIE ) — 7oA E FREICRS L.
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#R) AR L 0.05,

HOBSHEIL, REMAEEBLUCZ0%ISHBO
49 B, MRS, TEET14 B, REH,
HEHMB LI UHEIA I TO41~46HE & L7,

5 BE520OHTE
22k FOFIARUYATLFE FOO, 50, 100, 2008
& U400 mg/kg % 8:B#ES? Sprague-Dawley (Crj:CD) &
Fv FEHEESEIZIELIE, M4 > TRER
DS L, MY v NCRIZTREBICOVTRE LA,
FOHER, 400 mg/kgBETIIHEDOEH, HoOLBIH4

BIAS, 200 mg/kgBETIIHD 5 FIF 1461, HOSHF 246
ARG THEFTIZETELA. LAaL, 100 mg/kg AT
BSETIEH—RIKE, FE, SHE, MEFHREE, o
WEFREEZ ICHES P BB ER S OEEIIRD
Lbehol., L2AoT, REHEIR, FETHDORAD
L 72200 mg/kg E HBRMBEHZRSOREIRDO LN H
272100 mg/kg DITITHREBIIHL T 5 160 mg/kg/day
EL, UTF, A4TRUE TERE %40 mg/kg/day,
FHE % 10 mg/kg/day, ERHE% 2.5 mg/kg/day I25%
ZE L7,

6. REHSHUICEHTIRE, AEd LURE

1) —RRIREE

—fRIREENEEIX, MEL LHRBEPEE*B L CERTT
o7,

2)

HoKE, %51H, 4H, 8H, 118, 15H, 22
H, 29H, 36H, 43AB X US0HICBIE L. Mok
EiX, 518, 40, 8H, 11HB LUISH, KEH
FioidAlE, #iRAMESIEEROE, 7H, 4B L
U21H, HEHHEPIHEOEB L 4R ICAIEL .

3) EHEE

e, ETHERSHABEE B LUSREzRFE
HEERUEBIC, BTEREMEESHGBE *RAE
HELFEUCR, HERABSEGEFRIA, 78, 4BBE
U218, HEHETRBEIRBLT4BICHIEL 6D
HREZHZEL, KERLOZE,»L1ABRETER L.
B, REHEFOBEEEREL 2h ol

4) HOMBRFRE
HOEEWIZONT
B3¢, T—7VRET CHEKENR L D ERLZMED
—ERICHERER], EDTA-2KMLE L /- M % B v CoRki
R (BREREMKREE), NEFOEVE(VT VA
FAEFOVEVE), AT b2y ME(FHROLKE

FEX RILERE/10%), M/MRE (BSRIEREbiREE),

B (EREIAELBREIE) 20— V5 -2 HE 8
WEHEMmMIEKT + 7 4% —T890 [WARE] =B CHlE
L7z, 7, #RL-MEDO—E8%3.8% 7 = B> b
Dy ABELANEFREwWCTe o EVEBE(Z o
v ME), BRSSP R TS AF R (z7aYy
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2-EFAFINZITITEFR

MEE), 747N/ =S YEBE(MOYETIRAFUE) E
1 77 % 178 5£ 2 8 ACL100 (Instrumentation Laboratory)
PHCTHELL. MEERE,L, THROKERE
(MCV), BHimzkm@EEs (MCH), FHARMIKIME
g (MCHC) # & L 7=,

H M EKE 5213 May-Giemsa B B HIEAR, fRMIK
|3 Brecher 2 L ABAEKEBEROFERIZL D EN

L7

5) ROMBRELFRE

HOLBWIZOWT, MEFRED OO L B
I RENR 2 5B L TS h - M % &0 8 (3000
rpm, 1098) L, o) gz BT
GOT, GPT, LDH(UV-ratei®) %, F7:, MEzHWT
AlP(Bessey-Lowry#), #3L A 75 10— (CEH-COD-
POD), FUZ U+t F 4 F(GK-GPO-POD), U~
f&'E (PLD-ChoD-PODE), BEYNE L (TUVEY LY
Vi), [Mi#E (Hexokinase-G6PD ), REZEZE (Urease-
GLDH#), 7 V7 F = (Jaffeir), +rU T L (M4
VBIRERE), AV T LML VERERE), EE
(£ BINEEE), V295 (0CPCHE), B >~
(2077 8%, REAE (Blureti®) z & BB 2IT
2= 18 (Monarch ; Instrumentation Laboratory) % B> Tl
EL7 F7:, £2EEERKEEE CLINISCAN2 (B
EHALVFHER) s AW TEHETE (EVT—XT
7 - MECLAERKSE) 2 HEL, ERESTEL
EhSA/GHTER L.

6) RIERE .

Mk, 2B EBREESORBIL, MIISEFESDIC
DVTHEF4 BT~ 7 IVRREE T TRILEIE S & THIR
L, DB, BORR, AR, B OB BEBIURBREL
hHHVRIENERFHELL. ThODBEICMA
T, B, TEME, PRECEEMEED), HEREX
&), BY, 78, BBIUVEHBRTEE oo N
RERRIL, U UEBBEI0% AV VIR (BES
IUBEEARRTTUR) CEE L. 28, HREE
FIZFETS L 724038 £ U160 mg/kgBH 0 B & 161, 3
HBHETIT L7160 meg/kgBEDORENW 2H112 DT
b ERRICALE L7z

MEHE & b XTRBEER L OF160 mg/kg BED RN, (OB, ATHE,
Thw, BIE, BRIE, BEBIUBE LA D VIZIIEIC
DNTEFEWE S TATIFI YV - AV BEBRIT
WER L7z, ZOKE, BEOHEBIIHRBRYERSOE
b7 70, 25, 108 & U040 mg/kgBiZonT
LMEZITo72. &5\, BTIFBO/NERIH T
BOMBERNICEE~ NI OERPBEINL O, #
DR FHMICHRS T A2 7O BEE, 408 X U160
mg/kgBEDE IFWIZoVTHA MLy FORBEERL
72, F7z, MED160 mg/kgHEDFFRIZBVTAT P XY
Ny F Yy REERCHEOMBE N ERKRALL
BT THRESNI Ehs, FOEKREFMIR
Y 5720160 mg/kgBED 2B DOVWTPASRIEB L U

MR LB PASKIC# ER L /2. 28, 408 L7160
mg/kg BEOMETIIEIREBFICEEPEHE SN TR, M,
BT IOV THERL.

7. HERESHICETIEE, AT LURE
1) HEEERES LUK
RENI4BEOERAPOBE LT - i % | —#HN
DD —VIIANIFLOELEEDLE TRERES &
2. AERPEERREMEREE LT, REVHREIND
FTELE. 4B, REOHRIIEH, BEREAD 5
VIR OB FOREEIZL VTV, TRSVHEESH
HEEEOH E L. REFEMS, EBIIOVWTE
BE [(RERHIBWHE/XEEWE) X 100], FHE
[(ZheE e/ KEMEZEWH) X100] BLUREET
OEBAHE RO, HEAPEEE, REFRBE»LXR
BYHEREsNE T TERTY:, BREHEERAKSB LT
BB L ROFBBHRT CORET MR E L, FHE
)k Na DA

2) Hies LUHEIRRE

REPEIIN-MICOVWTREM 2 BRS¢,
DUIREERZ B L 7. FRI0BOBRETOHRITHTL
TWi-B s Y& aome L, #OH*WEOHE L7
FH 0B EBE TG LSS B EMEORE L
7, RBRHEDEBE AR TONEIHERIN 2o 12
FHIOWTIEIR L, BIROBRE T HIL 7.

DGR T PR SN BB OV TIIHER T HE
x4, HWE4HEFCEH, WEREBOBEZTo . 2
NOEOERYS, FHEREE [(MEOH (SHERA)-E
ROE], WER [(HIEHEME/ FHESYE) X 100],
ERE [(BERER/EHFEK) X100], Siex ((BHE
B/ ERES) X 100] 2 EH L7

8. HFERMEE, ATSLUER

1) FEROEE

WEOH AT, ERMEHR, HHB LU
EEFOFEFRE L. £FRIEIEHABEYICET
¢, REOFEOBEYEBH1IBfTo2. £/, BT
IRIIFEBELDE L VL DEFRVTY Y ERRE 10% R Vv
) YECEZL, BELE. ZhooEE»S, i
Ui/ g), HAEX[(MEOHOEFIRYE/ABERK) X
100], FA&RERE [(ME4HOEFRE/MEOHD
HERH) X100] &L L7,

2) fFE
HEIZ, BEOABIU4HICEEL, 1BEEICMED
THERER L.

3) B

LHOFEREFBELRICT— 7 VEREE T TRILETE
&2, FmLz.
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9. FRETAEAR

HE, BHEE, REVGEERDE, HEH, FEBE

HIREAR, ML L CMEEtEREE, REEE,
IR, EREH, HERY, FRZE, 4L, 95H=F,
HAEER X UHEREFRICOWTIE, F 7 Bartlett ik
2L ) BEOGTHOB—HORELT, THIH—D
BEE—TEESHUSTET, SEIEEETEEDY
HAE L\ & 21213 Dunnett i, SEOGIEFEL L &
EITIIScheffe N ZERBRE THBE L SHBEYE
BEBOEEZRE L. SHIH—TEVEHEEE,
Kruskal-Wallis DJERIRE % TV, BEETHNITHBE
EEHBMBERSELOFHEMNOEIOVT, FHD
BlEA% Ly & &3 Dunnett B, ZBOFIBIERL D L
Z 13 ScheffeRIDBER T 7. XTBE, Fh=, BHE
RIIODWTRPZRERTFo7. 2B, FERCET LT
— I IEOFEY % 18R L Lz, £/, FEKH®ILS
BLUT1I%E L7

me

1. RERSHE
1) BT L U—ARIREE

40 mg/kgBEO 1BIAIEYR22 B OS &R T, T2,
160 mg/kgBED 1 HIAEIR22 HICFET L7z, £0fl, 1
HEEBFETEHNIFED L NT, —fREORLIE, wTh
OFUIBNTHEESI NP7,

2) HEHLUEML (Fig. 1~4)

BEHREBYERKSHOBEL JUMEERL, HEE b
BECIIAKOERZRL, HBYHKSICLI2EE
BROLNZHh o7,

3) WOMAES & UTMmMEELFERE (Table 1, 2)

40 mg/kg LT DHEBRY B S H CIHME S &L UMK
HAEFRBEOVWTNOBREEI ICBV T ORI L O
WEELREIED SN2 o7z, 160 mg/kgBE T
BEEICSWTEYROREROBME, FHHRMRME
FREORME, Yotor Y rBEOERED, I, 0
WAENNERECIEZORME, A/GEBLUTLTI Y
RROBME, y-7/ 07y v HEOBREICKTBE & OB
EBERENEDON, LEL, TNHEDVDONDIE
Bz I b EBNEHOHEENDETH ), MiEEE
RORE, REAEOLE, MEBHEEZSEHLELMOM
BIEBICEAED b N WE—HEIZ BT 38 TH
2722 e, BRYERSOBBLIEION Y-
AR

4) FHREEE(Table 3, 4)

BTIIHNEES L UHEMER & O ICHTRE L #ERY
EHREHLOMIIEELREETED N2 o7, HTIE
160 mg/kgBHEICBWTHNEEB L UHENESZ L b I2HF
BrEELZREY, HUMEFEELEMELR L.

156

5) E#&AR :

STESBEIEY T, MBEL L UBRYERSHEOM
HOITNOFICBNTLEERREIBO N2 072,
BEDIETHI DER TiL 40 mg/kgBEDOB I B TR D
£, FEO—HEE8 X URIBOREAH, 160 mg/kg
BoOICITERSEEICE THE, WRCRAAEES
S UMOBREEMSEBE SN, T, £RFCHk
DER L 72160 mg/kg OB TIIHEREFR & L CHED
REEVEHEIN.

6) REMBFHE (Table 5, 6)

MeME L DB ERSCERT S EX ONLELIL
HFRTBEIN:. bbb, BTII/NERTBERL
DORER I UCHRBEEEIL, 258 X010 mg/kgBETldxt
BELRAETH - 7-DICRK LT, 40 mg/kgBETIXRA
&, 160 mg/kgH TP ERLA. 28, NEFT
HITHE OB ERIZ R -0 BE, 40
B L U160 mg/kgBEOFEBNZOWTH AL L y FOZ
BEERLURE LIER, FHBBREANOZERILIEE
DEBEIGLTEA NV Yy FORBRBEEZR LD,
INOEREHETHAL EHRT LA, HTIX40B L U160
mg/kgBHIZBWTHFHBRICERLTwAE ) a-F
CEOEMLEBMAED O, ZFOMEEIL40 me/keBE
Tix 26, 160 mg/kgBETIL7HITH 7. T/, 408
L U160 mg/kg DRI BV TAT XYY Y - G
T REEATHEOMBESERIKANL LS hiT
TERaNLZLhh, FOWREFEMICRITT 240
160 mg/kgBDMRERF 12O TPAS Rind & HETEEAL
BPASHIL £ L 7-# %, PASKIGHME, HERHEL
BPASKICREETH - /2.

Z oM, HBRYEKSICEE LR b IR

L Hbhaholk.

BB LUTERETCDOTERIELEMOFFR &
LT, 40 mg/kgBDOIFETH TIEFRIZHEFE O/NEH
AEESE, BB CEELRREERS L URRICERE
405, 160 mg/kg BEDOFETHITI3-UERIC PEE DL
2ot BIRICEE 2 RAE RIS, BeRR B
HinE L UIicEBEe 5 -, LEFEDoh. T,
160 mg/kgBEDTEIE L 27226112 BV T IFIEICERE
) aA—7VEOENAFED b,

2. HHER4HM
1) HTERERE (Table 7) : ,
WERMEHR SR IIBIT 2 BEH P O ROFEEHETTD
B (RS I BE L IZIIRABETHAELERTED L
Nhhof:. TERIIMNEBED L UBBYWERSHEONT
NIZBVWTHRERBHSBURICKILIL, EHOXE
FEITI00% ThHo7=. T/, REFTRLELL-FHAHK
WA BE LR ERSE L OBICEELRZTEDL
N o7, FEIREMD I IREER & OB ER S5
DWFNIIILROONT, ZBOZIEEIZI0%TH -
7.
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