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Table 2 Blood chemistry of rats treated orally with p-nitrophenol sodium salt in the twenty-eight-day repeated dose
toxicity test

28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
frem 0 60 160 400 1000 0 160 400
Male
No. of animals ) 6 6 6 2 6 6 6
GOT (IU/L) 5246 4449 43+10 517 37%11 4715 41+11 4416
GPT(1U/L) 273 2846 2744 302 3340 2746 295 312
LDH (TU/L) 2818 35%6 377 3243 4248 41+8 A1+ 413+7
AIP(IU/1) 383+70 4322129 387455 43596 3554107 37999 31267 31491
vGTP(IU/L) 2.01+0.2 1.9+0.3 21304 2.1+0.1 21300 2.3+0.2 1.9£0.3 1.9£0.2
TP (g/dL) 6.1%0.3 6.240.2 6.0+0.3 6.3+0.3 6.3£0.1 6.510.3 G401 6.3+0.2
Albumin (g/dL) 33201 34:10.1 34201 34401 3.5+0.0 3.540.1 34201 3402
A/G (%) 119008 1224006  1.3240.09* 1214006 1.26+0.06 L16£007 LM£007 1174004
T. cho {mg/dL) 5749 bbb 519 55+3 8318 57x10 566 60L9
TG (mg/dL) 42+16 57+5 61+29 5213 79134 63520 8130 70%17
PL (mg/dL) 92412 98+5 9012 9546 134120 10014 10I£10 99x14
T. bilirubin {mg/dL) 011001 0128).01 011001 012001 0143001 0.13£0.02  0.12+0.02 011001
Glucose (mg/dl) 128413 130214 124111 137412 143124 142413 140+11 139+15
BUN (png/dL) 1442 U=2 13+1 1442 1540 142 4+l 1542
Creatinine (mg/dL) 0.54£0.04 056005 0572005 058x0.03 0.62+0.10 057005 061006 0592002
Na (mmel/L) . 141:1 14241 14241 241 14342 1421 142+1 1422
K {mmol/L) 4.6+0.2 4.7+04 4.8+0.2 4.6+0.5 4,609 47402 4.710.3 4.7x04
Cl (mmol/L) 116+2 i09%1 110+1 110+2 1100 109+2 110+2 110+2
Ca(mg/dL) 9.3+0.2 9.5+0.3 94404 9.54:04 5.60.0 94£0.4 9.340.3 9.5+0.3
P (mg/dL} 9.0x0.3 94407 8.7+0.5 8.9:0.5 1104 7707 76204 8.2+0.6
Female
No. of animals 6 6 6 6 2 G 6 6
GOT (1U/L) 49+9 55+12 60122 5411 82428 5347 60119 69135
GPT (IU/L) 2243 30+13 20+i2 2513 3643 23=3 2618 10=29
LDH (TU/L} 2743 2613 30411 3044 344 2526 2324 28213
AP(TU/L) 21045 24340 22745 241451 19459 180+32 152+27 167+49
yGTP{IU/L} 2.5+04 24102 22+0.2 24103 22103 20303 2.0+04 22+0.3
TP (g/dL) 6.54-04 6402 6.6::0.2 64+0.1 6.3+0.1 6.8:0.3 6.84+0.2 6.9+0.3
Albumin (g/dL) 36401 3.6%0.1 3.6£0.1 3.6:H0.1 3.6+00 3.7£0.1 3.620.1 3.6::0.1
A/SG (%) 1233011 1.29+009 1.19%0.08 1253004 136001 1.194008  1.16=0.10  1,124+0,07
T. cho (mg/dL) 7710 72+13 BO+T* 68=%14 60128 74x14 8314 8317
TG (mg/dL) 327 2015 272 26%9 207 2047 30+6 HM*11
PL {tng/dL) 13010 120+26 10511 115*19 10836 124%17 140+11 137428
T. bilirubin {mg/dL} 0.10+£0.02 0124001 0.11%0.01 0124001 0.1520.02 0.1+0.02 0.09+0.01 0.09£0.01
Glucose {mg/dL) 12613 115%10 112+13 125+18 1164 116£15 118510 11615
BUN (mg/dL} 16+3 141 151 1543 16+1 1343 18+1 1843
Creatinine (mg/dL) 0.59£0.05 0581002 060004 0581004  0.60:0.01 0611003 0622006 0.621+0.10
Na (mmol/L} 141+1 1M2+] 142+1 M1 M24] 1411 ERLAES] 14041
K (mmol/L) 4,8+0.2 5.3+0.3* 5104 52403 5.3x0.1 4.8£0.2 4.8:40.2 4.740.1
Cl(mmol/L) 112+2 1131 113%1 11242 112:+3 113%1 11341 11321
Ca{mg/dL) 9.340.2 5.1+0.2 9401 9.24+0.2 8.8::0.3 3.320.3 9.5:+0.3 9.340.2
P (mg/dL) 8.0+14 7.9+0.9 8.0+1.2 7.6£1.0 8.6:1.1 8.1+0.8 79109 7.610.9

Values are expressed as Mean+S.D.
Significant difference from control group; *p<0.05
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Table 3 Urinalysis of rats treated orally with p-nitrophenol sodium salt in the twenty-eight-day repeated dose toxicity

test
r 28 days dosing groups {mg/kg) 14 days recovery groups {mg/kg)
tem
0 60 160 160 1000 0 160 400
Male
No. of animals 12 6 12 12 2 6 6 6
Volume (mL} 15.81+4.9 13.1+5.8 12.545.8 14.844.2 18.6::5.5 15.948.3 13.1£6.4 10.6:55.2
Osmalality (mQsm/kg) 1614392 14624554 18270490 17204321 1654240 18294447 19944561 2187169
Water intake {mL) 44410 46+18 4019 4248 54125 50414 39+11 3916
pH 6.5 0 1] 0 1 0 0 0 0
7 0 0 0 I 0 0 0 4]
7.5 3 0 2 6 0 0 3 2
8 3 1 i 4 2 5 1 2
85 6 5 3 0 0 1 2 1
9 0 0 1] 0 0 0 0 1
®
Protein - 0 0 0 0 0 1 0 0
-+ 5 3 3 5 1 2 3 1
1+ 6 1 8 7 1 3 2 3
2+ 1 2 i ¢] 0 4 1 2
Ketons - 11 5 12 12 2 4] 4 5
-+ 0 0 0 0 2
i+ 1 [¢] 4] ¢ Q Q 0 9
Glucose 12 G 12 12 2 & 6 6
Qccult blood -~ 1n 6 11 10 i & 9 o
-/ + 0 0 1 1 1 4] 1 0
1+ 0 0 0 0 0 0 &
2+ 1 0 0 1 ¢ 0 0 0
Bilirubin - 12 6 12 12 2 3} 6 6
Urobilinogen -/+ 10 5 11 12 2 [ 4 5
1+ 2 1 1 0 0 o] 2 1
Color Yellow 12 6 12 12 2 6 ] 6
RBC - 11 6 12 12 2 6 6 6
-+ 0 0 o 0 0 1} 0
1+ 1 " 0 0 0
WBC - 12 6 12 12 2 6 6 6
SEC -f+ 12 6 12 12 2 6 6 6
SREC - 12 6 12 2 2 6 6 6
Cast - 12 6 12 12 2 6 6 6
PS - 10 5 10 10 i ! 5 6 6
-+ 2 1 z 2 1 1 0 o
Co - 12 6 12 12 2 6 ] 6

Values of volume, specific gravity and water intake are expressed as Mean+5.D., other values are expressed as No. of animals
Significant difference from control group; *p<0.05
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Table3 (Continued)

I 28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
tem
Q 60 160 400 1060 1] 160 400
Female
No. of animals 12 6 12 12 2 "6 6 G
Volume (mL) 10.1+3.9 10.8+£7.38 6.1+3.3 81445 8.6+2.2 10.214.8 79146 7.6£34
Osmolatity imOsm/kg) 16861426 16803365  2037+420  1864+439  1783+253 16391258 1978536 187414429
Water intake (mL) 3748 36:£10 3216 3437 38+1 3949 357 4019
pH 6 0 1 0 0 G 1 0 0
6.5 0 1 3 0 0 1 2 1
7 0 1 1 4 0 1 1 0
7.5 0 1 1 2 1 0 t] 1
8 3 1 2 3 0 3 2 3
8.5 g i 3 2 1 0 1 1
9 0 0 0 1 0 0 0 0
£l * *¥ *
Protein - 1 3 6 6 i 1 2 1
~f+ 5 4 0 3 5
1+ 3 2 3 1 1
Ketons - 12 6 12 11 2 6 6 G
~-/+ ] 0 1 0 o]
Glucose - 12 6 12 12 2 6 6 6
Occuft blood - 10 5 10 11 2 5 5 6
-/+ 0 1] 0 ¢] 0 0 ] 0
1+ 1 i 1 1 0 0 0 1]
2+ 1 0 ¢] 0 [ 1 1 0
3+ 0 0 1 0 0 ¢ 0 0
Bilirubin - 12 6 12 12 2 6 6 6
Urobilinogen ~/+ 11 6 2 12 2 6 6 6
1+ 1 V] 0 0 0 0 0
Color Yellow 12 6 12 12 2 6 6 6
RBC - 12 G 12 12 2 G 6 6
WBC - 12 6 12 12 2 6 6 6
SEC - 12 6 T 12 12 2 G 6 6
SREC ~ 12 6 12 12 2 6 6 6
Cast - 12 6 12 12 2 6 6 6
PS - 9 6 10 10 1 ’ 4 4 4
-+ 1 2
1+ 0 0 0 0 0 0
Co - 12 6 12 12 2 6 6 6

Values of volume, specific gravity and water intake are expressed as Mean=+S.D., other values are expressed as No. of animals
Significant difference from control group; *p<0.05, **p<0.01
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Tabled Absolute and relative organ weights of rats treated orally with p-nitrophenol sodium salt in the
twenty-eight-day repeated dose toxicity test

Hom 2% days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
0 60 160 400 1000 0 160 400
Male
No. of animals 6 6 G 6 2 6 6 6
Body weight {g) 348420 349+24 33827 351422 36737 42332 400428 408+18
Absolute prgan weight
Brain {g) 2064013 2.0340,08 2.00£0.11 203004 1.95+0.08 2.10%0.07 2.05=0.06 2.07x0.05
Thyrotd (mg} 21.1+16 18,620 19.0438 19.0+2.7 22.3£1.8 2]1.6:£3.1 21.0+24 22.9+4.2
Thymus (mg) 50079 6153141 435181 522+122 539419 5304152 419172 40186
Heart (g) 1.23£0.12 1.15+0.08 1.17+0.08 1.1540.09 1.200.11 1.3240.16 1.25:0.09 1.2740.05
Lung (g} 1.28+0.10 1.35:+0.13 1.25:40.10 1.29:+0.12 1.33+0.12 1.45+0.09 1.34::0.11 1.35+0.06
Liver (g) 10124097  10.504+1.15 075100 1082+1.04  13.204£0.11 12.124100 10912115 11792059
Spleen (g} 0,70+0.13 0.70+0.11 0,6510.12 0.65+0.10 0.75:£0.09 0.730.09 0.66+0.06 0,73+0.11
Kidneys {g) 277019 2.32x0.24 2.6600.31 21017 3024018 3.0010.23 2.87+0.30 3.02+0.20
Adrenals {mg} 57+5 612 5949 5747 55:+8 5549 606 5925
Testes (g} 3.00£0.27 3.14%0.23 3.1530.24 3.1910.32 3.2240.20 3.12%0.19 3.12+0.26 2.84+0.57
Relative organ weight '
Brain (%) 0.50+0.04 0.58=0.04 0.592-0.05 0.58+0.03 (.53£0.03 0.50£0.05 (.51%0,63 0.51+0.03
Thymus {%) 6.1310.7 5.3+0.7 5.6+09 55+1.1 6.1x11 51+0.8 52+03 56£1.2
Thyroid (%} 14423 176438 129417 148425 147:£10 125432 105+16 9923
Heart {%6) 0.35+0.02 0.330.01 0.350.02 0.3310.03*  0.3310.00 031003 0.31+0.03 (.310.02
Lung (%) 0.37+0.02 0.380.02 0.37£0.02 Q.S?iO.GZ 0.37+0.06 0.34+0.01 0.31:0,01 0.310.01
Liver (%) 2.91+0.12 3.00%0.16 2884012 3.08=0.17 3.62+0.39 287015 2.721+0.17 2.85+0.13
Spleen (%) (.204+0.04 0.20+0.03 0,19:£0.03 0.28+0.03 0.21+0.05 0.1710.01 Q.17+0.02 0.18+0.03
Kidneys (%) 0.80+0.05 0.81=0.06 0.79%+0.05 0.77£0.05 (.83+0.04 0.73+0.03 0.72:40.05 070,04
Adrenals (%) 16x1 18+2 1843 162 15+1 133 1542 1542
Testes (%) : 0.87+0.08 0.90+0.07 0.94=:0.09 0.91+0.06 (.8810.01 0.74:£0,03 0.78+0.08 0.70£0.15
Female
No. of animals & 6 6 [§ 2 6 8 8
Body weight (g} 216£15 203+13 20619 20817 2136 2359 226+18 235+16
Absolute organ weight
Brain (g) 1.90+0.04 1.84:0.10 1.89=20.09 1.85%0.07 1.92+0.09 1.9120.02 1.8940.06 1.9240.04
Thyroid (mg) 16.6+2.8 16.1£28 16.2£1.9 159420 17.2+04 14.8+30 17.7£5.0 16.1£2.9
Thymus (mg) 444363 383+75 4271110 19699 36867 393171 34870 1154111
Heart (g) 0,78+0.05 0.750.05 0.73+0.06 0.76x0.06 0.790.07 0.83+0.08 0.76£0.06 0.83+0.08
Lung (g) 1.03::0.08 1.02+£0.0% 1.03+0.12. 104011 1024003 1.070.04 1.01+0.05 107010
Liver (g) 6.291049 5.04048 5.93+0.60 6.3710.68 6.82+0.37 6.40£0.51 6.22:+0,25 6.600.64
Spleen (g) 0.45+0.11 0.41=0.05 0.43x0.03 0.52+0.09 0.53+0.03 0.50£0.07 044%0.05 0.48+0.09
Kidneys (g) 1.7140.15 1.69+0.08 1.66::0.20 1.73+0.12 177008 1.81+0.12 1.77+0,17 1.78%0.11
Adrenals {mg) 64+6 59:1-8 685 697 77411 60x5 6243 GBET*
Ovaries {mg) 76.1£14.2 79.2415.0 75.7E17.0 924+11.3 82.7+12.1 82481 75.0+13.0 85.1+16.7
Relative organ weight
Brain (%) 089007 0812006 092005 083006 0902001 0.82£004 084008 0822005
Thyroid (%) 7.8x1.6 7.9+1.2 7.9+1.2 7.7£0.8 8.1+0.0 6.3+1.2 7.9+2.6 7.0+16
Thymus (%) 207431 189438 20642 243469 172827 16727 153£23 17640
Heart (%) 0.36::001  037£001  0.3640.04 0372002  0.37+0.03 0.35+0.03 0344002  0.35+0.02
Lung (%} 0.48+0.02 0.50+0.02 0.50£0.02 0.500.02 0.4820.03 04630.02 0451001 0.45+0.02
Liver (%) 2.9240.06 292+0.07 2.88+0.11 3.06+0.12%  3.20::0.08 212017 2.76+0.19 2.8140.09
Spleen (%) 0.21£0.04 0.20£0.02 0.2140.03 0.25+0.03 0.25£0.01 0.2210,03 0.2040.02 (.20+£0.08
Kidneys (%) 0.7920.06 0.340.04 0.800.05 0.31+0.07 133001 0.77+0.05 0.78+0.06 0.76=0.05
Adrenals (%) 303 2913 3342 332+ 3644 " 2643 28:+2 293
Ovarles {%) 352456 38.8+5.3 36.545.7 44.434.0% 38.8£4.6 35.1£3.5 33.34+5.9 36.2+5.9

Values are expressed as Mean®8.D,
Significant difference from control group;*p<0.05
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Table 5 Summary of gross findings of rats treated orally with p-nitrophenol sodium salt in the twenty-eight-day
repeated dose toxicity test

Ttem 28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg) Dead
Organ
Findings 0 60 160 400 1000 0 160 400 1000
Male
No. of animals necropsied 6 6 6 6 2 ) G 6 10
Stomach
Dark red spot (s}
/glandular stomach 0 1 0 0 0 0 0 ¢ 0
Epididymis
White area . 0 -0 0 I o 0 0 0 0
Kidney
Focal concave 0 0 0 0 o} 0 0 1 0
Female .
No. of animals necropsied 6 6 6 6 2 & 6 6 10
Stomach
Dark red spot (s)
/glandular stomach 0 0 0 1 Q 0 1 1 )
826
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Table 6 Summary of histopathological findings of rats treated orally with p-nitrophenol sodium salt in the
twenty-eight-day repeated dose toxicity test

28 days dosing groups (mg/kg} 14 days recovery groups Dead
Item 0 60 160 400 1000 0 160 400 1000
123123123PpP123123 123123123 1 2 3
Male
No. of animals necropsied 6 6 6 G 2 6 6 6 10
Liver {6) (] (V) (6) (2) (V)] © o (x0)
hematopoiesis/extramedullary o000 - - - - - - o¢o0oOCGO - - - - - - - - - 7 1 0
Stomach 6 (@] (6 6] 2 6 &) &) (am
erosion/glandular stomach 0O0010000¢G c¢o0oO0DCO 00O0CO0COO0O0O0CC0C O 0 O
Spleen &) W] V) (6) (2 (@ ©} ) (10
hematopolesis/extramedullary 600 - - - - - - 5102100 L 1 1 8
Kidney ®) ) ® ®) (@ G {6) (6) (10}
cosinophilic body/tubulaepithelium 3 0 0 I 1 0 1 C¢ 0 3300020 400200210 0 00
basophilic tubule 000000 00 100 600 000O0DOCOGCOTI O O 0 Q
cell infiltration/interstitivm 4000000000 0 0Q00Q¢C 0CO0O0QQ QG010 0 0 0
fibrosis/focal 6 00000000 Oo00c000C 0O000COCGL OO0 0 0 0
Prostate 6) ) (0 G} @ © ()] (1) (10
cellular infiltration/interstitium 210 - - - - - - 201010 ------- - - 000
Epididymis (6) © (V) {6 (2 ) © ) {10
granuloma/spermatic 00 - - - - - - g1¢g0¢0 - ------ - - 404 00
Fermur (Bone marrow) (6) (®)] ()] R (5 (2) 0] ()] ()] 2
fibrosis/bone marrow/focal oo0o¢G¢G - - - - - - o 0o0o0GQ0O - - - - - - - - - I 0 0
Female
No. of animals necropsied 6 6 6 6 2 [ 6 6 10
Liver @& )] © (6) (4] )] (o o 10
hematopoiesis/extramedullary g o0 - - - - - - 0o 00CQCQO0O - - - - - - - - - 4 0 0
Stomach & {6} (6) () (2 (® (6} 6 (100
erosion/glandular stomach 60000000 O0TOQ 100000 0O0O0OQ0C1CQ0100C 0 0 0
Spleen 6 (¢ o @& (@) - )} Q) @ {10}
hematopoiesis/extramedullary 4 00 - - - - - - 600200 - - - - - - - -- 4 60
Kidney 6} © (1] ) {6) a)] {0 0 {10)
basophiiic tubule 000 - - - - - - 010000 - - - - - - - - 0 0 0
cell infiltration/interstitium 0 00 - - - - 010000 - - - - - - - - - 000
fibrosis/focal 000 S 1002090 - - - - - - --- 0 0¢0
cyst oo00¢------10900000 --------- 01020
Grade of histopathalagical findings; 1:Slight, 2:Mild, 3:Moderate, P Present {used when grading of severity was not done)
Numbers in parenthesis indicate No. of animals examined microscopically at this site.
Significant difference from control group; *p<0.05, **p<0.01
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Reverse Mutation Test of p-Nitropheno! sodium salt on Bacteria

£

p=ha 7 =N b ADBIETFERERSER
BOFELZRIT L0, HETHCLEREERFAERL
EiL 7.

PERIL, WEEM.YE LT Salmonella typhimurium
TAL00, TAIS35, TA98, TA1537 8 L UF Escherichia coli
WP2 uvrA % vy, SO mixFEF7E (B B L U
(RBHEHELE) FOT LA v Fax—Ya »EC X 0T
o7z,

e, AEREFBROKSRE, HBES I UTENEE
fbit & B2, ETOEHRITBVTEO0 pg/plate TEF
EAGRD G izd, 156~5000 xg/plate OFLH (&
W) cHmELE.

REEZ 217 » -8R, AHBERLOFTEIIHPDbS
T, ETOHREBWTHEEBERID - —HoOEIMIE
HoNhhod. BOEFAEC VTR, BEEOE
&, TA1535, TA98H & U'TA1537 TI22500 ug/plate LA
ET, TA1003 X U"WP2 uvrA Tid 5000 pg/plate T
S, RBEEEoBSEIeToEKS b 5000
ug/plate TER® iz,

LbFof#Ehe, p=r 072/ —0F )7 a0
B A5 EEFRAEESREERE L HE L.

Bt
1. IEiZE#H

(B 37 AR A A PR b IS BRAE R A 28 00 5 1994 E 12 A 19
Hiza5 % %t/ 8. typhimurium TA98, TA100,
TA1535, TA1537 V3 & UFE. coli WP2 uvrA P D5k %:
Awi:, FEKE, BEEHET-80 CRITIZHERFL
7z, :

REBICELT, SFEEREMERE, #0206 ult =2
— kY 1 } 711 X (Bacto nutrient broth dehydrated,
Difco Laboratories) i H 15 mL Iz L, 37°CT
120 iR E L, ERROBEHIEEE L E
L, BELEHEORERLI Y I mLedz 01 X 1008 1
DEFHEFBONTWIZ E 2L, RBEEE L
7=.

BHHEAEOBIGIVFHEE I, SERFEORRME
WEERIT LT, ARBRICACWAEERSREOEE
FRIFBLTWAEZ L ERERLE.

828

2. Y
pE=hO7a/—NF )T ARFEERMETHS
o, FERIZAKMPE LTREBLTWS, HERIIEZ
K (o v bFSE]-001, MEET94 %, K194 %%EE
tr, =H(EFEWORT)RME) Tl ki, &
BHEGT, Ki269.7 mg/mLEB LTy / —VilT
BTHL., YWY, GHEIIAC)TERRELL.
KERIET %, BRARBHE LS LER KM
Fcﬁﬁii Lo,

3. B EHEREORH

BRIC AR (A SEE T ) 2 vy, MR E TS
BLTESHEOHMAEER 2R L. ZOREO
— R EEETHEHRAR L CREREOMEEL /AL
o, fEtiond, MRS L, AROBCEHMEIRE LT

oyl

4. FEMfRmE

BRI E & LC TR0 b O %M L.

AF-2 :2-(2-7 1 }-3-(5-= @27 YRy )N

73 N (FIGANEE T #40)

2-AA 12-T 37 T v T (RIS R

NalN; 1 7 Z1bF b ) 7 4 (FOeRSE T2E660)

9-AA 19-7 3/ 7 &Y ¥ {Aldrich Chemical Co.)
AF-23 X UF2-AA I DMSO GRIGHEEE T260) 12,
NaN; B X UF9-AA TR (MAERE TH) CHL
7.

5. fE
1) &P ITNI—IFETFREM(TL— k)

FTAAT 4 TANSES(F) X 5 VEEB T W) £
AL, FHLA. ¥l La oI FiEn LBl
THh, BOmmO Y v—L1HH 01230 mL 2545
LibDTHhSB.

g SR N o & -1 0.2g
Ay R § 1} 2g
VrEkKEZHY T A 10g
Y yEE—T e A 1.92¢g
KEREF P4 0.66 g
Fra—2A 20¢g
&K (0OX0ID Agar No.1) 15g

2) FTI/BANPFEXEH(Ly TFPH-)
0.6 w/v%EFR % (Difco Laboratories) £ £ (F0.5
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w/vIIE(LF P U Y ADEBROBET LML, TR,
S, typhimurium B0 mM D- ¥4 F B LU 05 mM
L-¥AF T KB, E coliRIZiZ05mML-F) 7
77 YREWELVWEMZ, P T TFH L L

6. S9mix

L—AAFRAFEFEES mix(Fva—< )%
AL, By ANMICER L. Sout, FERE L
T2/ VEy — N BLUSE~N VISR 2HE
L 7= Sprague-Dawley 27 v OB SRR E N
bDTH5,

7. BWHE

HEglt, FLA rFax—g LETTo.

REBEICEHEE, HRDERSED 5 IR E
WEBEWE 01 mLAN, RWTHERTIZOL MY VB
+ + U 7 ARBE (pH 7.4) 205 mL, {CHEMH{LETH
SOmix*0.5mLinz, BV THEREKOl mLE4a9EL,
37 CT0MIRREE L, BERTE, 46°Ciciii
L7zby 77 —2mLaRARARE 7V — M EIC
ERE L. 37 CTASHSRISS R, HRERTu=—%
L, MBICIRERROLETMEOFE T ERIEH
REVTEHEL:., 7L— M3, BsasERBclisl
E&b 1%, AMBTIIKEENLL. AR, B
—HE*RAVWT2EIT- 2.

8. IEROYE
WEEMEME L — Mo BUT AHRERT 0 —H
(IO RN REO 2L L2 R, BRKFED
LT UEROFRAEFEOLNIHEEETREMEE L,
BL, ARt AREFEEI B oh wWEgIicbnT
b, BHELT ATABREICHRE RO ST
FHIETAZ L LT,

BR&ELUEE

100~ 5000 pg/plate NEHHTIT - - REEERBRICLE
WTH, BRERILOFE 2P D 5T, WIhoEk
& % 5000 pg/plate THOEFHENEDL LN, LA
o, ARBIBTAERYEORARE, ReBEY
5000 pg/plate £ L, BAFAK2T, 2500, 1250, 625,
313 B L U156 ug/plate & L7,

HEEE 2[04T o /o458 (Tables 1 ~4), BEi#EBLT
BRSO VWThOEE S, BRL-ETOERR
POTHEBERE D = i3, BESRIED2EERL
HIlighdol HOEFREIDVWUE, EEED
&, TA1535, TA98H & UFTAL1537 Tid 2500 pg/plate
e, £/, TAI00E X FWP2 uvrA T X 5000
pg/plate THRH LA, ABERILEOBEERETORR
& % 5000 pg/plate TROH L NIz,

P\EoEr o, AEREHTTHE, p=ta7x/
—NF P A DORETFRALEEFEEIREEHEL
iz,

BBp=ho7x/ -t RS LADEEEEHTH
Hp-=-bhu vz / —A¥BLPo2buTrz /03T
S. typhimurium#%, 7, 3-AFN4-=pO7 =/ — Y
12 S. typhimurium® X U°E. coli # v 78R EELEH
TR BELBEESR, p=ba7 /- Ni{Zown
T, Proteus mirabilis% w27 DNA B X TS,
M7y PIFRBEETAVETEHDNAGRAE TR
oI N TnD.

ik

1} D. M. Maron, B. N, Ames, Mutat, Res., 113, 173
(1983).

2) M. H. L. Green, “Handbock of Mutagenicity Test
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Legator, W. Nichols, C. Ramel, Elsevier,
Amsterdam, New York, Oxford, 1984, pp.161-187.
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Zeiger, Environ. Mutagen., 5, 3(1983).

4) BREES, SRCF, @ilF, NEAETF, #0K
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(1995).

5) B. Adler, R. Braun, J. Schoneich, H. Bohme, Biol.
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6) G.S. Probst, R. E. McMahon, L. E. Holl, C. Z.
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Table 1 Results of reverse mutation test of p-nitrophenol sodium salt on bacteria {1st trial)

[direct method : -S89 mix]

Test substance

Number of revertant colonies per plate {MeanZS.D.]

@gd;;tte) TALOO TA1535 WP2 uvrA TA98 TA1537
0 121 141 115 8 13 5 23 12 15 18 21 17 8 7 14
(126 £ 14] [9+4] (17 £ 6} [19+2] (10 +4]
156 132 112 11 7 7 10 14 15 28 27 11 26 9 8 11
[116 +14]- [8x2] [19%8] [31 8] [9+2]
313 100 97 102 8 14 10 23 10 20 28 17 23 11 9 13
(100+ 3] [11£3] [18 £ 7] [23 £ 6] {1142]
625 132 120 101 10 7 ii 18 18 19 25 18 33 9 i0 10
[119:+14] [9x2] [18:£1] (25 8] [10+1]
1250 97 101 85 3 9 6 1 14 12 15 15 20 11 14 10
[94 £ 8] 631 [13%1] [17 %3] [12+2]
2500 15 11 27 0 0* 2% 4 2 0 3* o* o* o* o* 0*
f18+8] [1+1] [2x2] [1£2) [0x0]
5000 0* 0¥ o* 0* 0* o* 1* o* 0* 0* o o* c* o* o*
f0+0} [0£0] E| [0+0] [0+0]
Positive 1066 1056 1054* 379 445 424 808 851 87l 397 347 396" 551 555 578
control 11055 + 6] [416 % 34] 1844 £ 33) 1380+ 29) [661 == 15]
*:Growth inhibition was observed.
a) AF-2:2-(2-Furyl) -3- {5-nitro-2-furyl) acrytamide, 0.01 zg/plate
b} NaN;: Sodium azide, 0.5 xg/plate
c)AF-2, 0.4 pg/plate
d)AF-2,0.1 pg/plate
e)% AA:9-Aminoacridine, 80 ug/plate
Tahle 2 Results of reverse mutation test of p-nitrophenol sodium salt on bacteria {1st trial)
[activation method:+89 mix]
Test ZUbStanCE Number of revertant colonies per plate [Mean=®S5.D.]
0!
(,ugipi:te) TAIOQ TAIL535 WP2 uvrA TA93 TAL537
0 108 129 99 10 11 10 21 20 16 26 31 30 i5 9 13
[112+15] [10£1] [19+3] [30+4] [12+3]
156 125 116 111 6 11 i 17 14 | 44 31 30 7 15 9
[117+7] [10+4) [18+5] [35:48] [10£4]
313 107 110 95 13 10 7 20 23 22 12 36 37 12 8 g
{104 +8} [1043] [22%2] [38+3] [9=2]
625 120 111 97 12 10 7 12 19 20 22 33 32 8 7 12
[109+12] {1043] [17%4] [29:+6] [9+3]
1250 100 89 87 10 7 4 10 1% 14 26 20 22 3 5 5
[92+7] [7+£3] ) {14 +5] [23+3] [4x1]
2500 5} g 12 0 0 0 5 4 2 0 0 0 0 0 1
[7:£6] {o=+0] [1+2] [0+0] [0+1}
5000 o 0* o o* o [ o* o o* 0* o* o o o* 0*
[0=0] [0+0] [0+0] [0-+0] {0+0]
Positive 63 58 63* 144 153 I5* 736 790 847 381 354 48 80 109 86
control [621£31] {149+5] [791 +56] [361+18] [92£15]
*!Growth inhibition was observed.
a)2-AA:2-Aminoanthracene, 1 yg/plate
b)2-AA, 2 pg/plate
c)2-AA, 10 ug/plate
830
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Table 3 Results of reverse mutation test of p-nitrophenol sodium salt on bacteria (2nd trial)
[direct method:-59 mix]

Test Zubstance Number of revertant colonies per plate [Mean®5.D.]
(‘ug‘/(;?:te) TAL0D TA1535 WP2 uvrA TA98 TA1537
0 117 113 111 8 11 10 14 27 18 28 29 23 10 8 8
[114+£3] [10£2] [20£7] [27:43] [B=x1]
156 119 103 120 14 12 11 15 27 13 28 28 28 9 14 10
[114+10] [12+2) [18+8] [284:0] [11+3]
313 111 105 106 8 15 8 18 16 21 21 25 21 7 13 11
[107+3] [104] (1g£3] [2242] (10:£3]
625 1i8 97 100 7 g 8 20 18 26 19 24 24 13 11 1i
[105+11] [8+11 [21£4] [22+3] [12+1]
1250 86 98 86 6 6 5 15 14 13 33 i8 25 13 6 9
[90+7] [6+1} [14:£1] [254:8] Y
2500 10 6 o oF oF 5 2 7 6* o¥ 3* o* (* 1*
[21£13] [0+0j [5+3] [3:31 lo+1}
5000 o* o* 0* o* o* 0* o* o* o o o* 0* o* o* o*
[0+0] [0x0] [0+0] [0=x0] [0+0]
Positive 805 823 78T 403 400  391° 679 727 771 395 378 366 598 634 122
control [805118] [398:6] [726446) [380+15] [551+113]
*.Growth inhibiticn was observed.
a) AF-2.2- (2-Furyl} -3- ($-nitro-2-furyl) acrylamide, 0.01 zg/plate
b) NalN,:Sediurm azide, 0.5 pg/plate
C)AF-2, 0.04 pug/plate
d)AF-2,0.1 up/plate
e)9-AA9-Aminoacridine, 80 ug/plate
Table 4 Results of reverse mutation test of p-nitrophenol sodium salt on bacteria (2nd trial)
[activation method ; +S9 mix]
Test substance Number of revertant colonies per plate [Mean+5.D.]
{,Jg%?:te) TAL0 TAI535 WP2 uvrA TA TA1537
1] 99 102 108 9 3 7 22 el 15 29 41 27 15 10 11
[103 5] [§+1] [202:5] [32+8] [12+3]
156 118 1i2 a7 12 12 11 24 17 26 18 23 32 10 156 12
' [106£17] [12+1] [2245] [31x13] [12:£3]
313 109 88 126 10 11 7 17 19 21 48 37 29 14 1r 18
{108+19] fo+2] {1942] (38+10] [14+4]
625 113 o8 M 11 10 6 25 19 25 M 24 30 6 9 U
[102:+10] [93) f23:£3] [29+5] [10:4]
1250 104 110 112 11 5 6 16 13 17 25 20 21 8 3 2
[109-+4] {7::3] > [15:£2] [22:£3] [1£3]
2500 22 18 25 o 9 1 5 1 5 4 1) 4] 0 Q ]
{22+4] fo+11 [4+2] [1£2] fo+0}
5000 3* 0* 0* o* 0% o* 0* o* o* 0* o* o* 0* 0* 0*
[1::2] [0+0) [6=0] (0+0] [020]
Positive 629 569 ha(r 162 155 144" 778 771 802 345 33t 344° 123 99 80
control [97355] [151+9] [781£16] [340+8] [101+22]
*:Growth inhibition was observed.
a)2-AA2-Aminoanthracene, 1 gg/plate
b)2-AA, 2 pg/plate
c)2-AA, 10 pg/plate
831
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p=bO7x /=P ) TLDT v A 2= - NLAAY—BEMREET VS
e fh R AR

In Vitro Chromosomal Aberration Test of p-Nitrophenol sodium salt
on Cultured Chinese Hamster Cells

2k

pr=ha7x /=N )T LORBEEEFERED
FREEARHAT 270, Fr4o—X NAX Y —Hid$E
DM EMAEHE (CHL/TU) # B CTin vitrolZ BT 28
ISR ML X S R B AR S Eff L 7.

P EREFEBECHVIHETRE T L0, M
FEIIGIRER 24T o /-85 R, S9 mixIEFFET TH 1600
pg/ml., S9 mixfETE T T 1200 pg/mL Bl E DB B TH0
% % bl 2 MRa IR AR b, Lo, B
EEEEREIIBITAHEEIL, SOmixIEFET T 100,
200, 400, 800, 12003 X UF1600 pwg/mL, S9 mixTF7E
F (2600, 800, 1000, 1200, 14001 X F1600 xg/mL
L

FREBOER, SOmixFEFET TR, BEERTHLE
R EREREOBIEA RS R, 8008 X TF1200
pe/mLCOEN(HBEETS B S U28.0 %) 13T
EET LD THo7. SO mixFETICBWTLHE
R 7 e RIE S 20O BMAEY o, 600,
800, 10003 X UF1200 pg/mL THIEM(HILEELLS,
19.0, 33538 L U480 %) IHEIFHEBEL b O TH -
7z, 59 mix FETFAE T 0 1600 wg/mL i U512 89 mix FHET
1400 8 & U 1600 wg/mL T, MRS 2 EHEO L
HEBETRE R HRPIRIERO Shzh o7,

DEogiEsrs, p-= b0 7x /) — R+ b)) oLl
CHL/IUMRR =3 L AR E 2 58T 5 (BiE) L &5
L7

Fik

1. FERMERdE

[ o B S B Sh TR B BT S BB RS (00 E AR
B EREME) S BM60EIA 3R IISE5 52
Food o — A NL RS — B O 8 Rk
(CHL/IU) #1468 L 7=, fiLstapaid, yEdEsmiaic 10
vol% DEIE TP AF N A F F 3 F{DMSO, Hiiehiz
TH#M)ZEML, BEEELEETCRELLLOEE
ERCRL, REZOFEREI 2T TOLOEFAL
7=

2. R#EE

Eagle-MEM #5 7 #4 (Gibco Laboratories) % £
WIHE L, ZHCIEB{BF4ILiE (Gibeo Laboratories)
=10 vol% DEECIHEML L DEH W,

832

3. HERH

4 X 1B/ mLOMREFOERES oLy 71 v a
(#6 cm, Becton Dickinson Co)1ZH%, 37 "C®HCO, 1
Y ¥ a-- ¥ —(5%COATHR LA,

K3ERAA3 B2 S9 mixIEFFTE B & UFET THREY
B oRFHME L, AEETH, HEEERTSLIZIG
WFREEEE L /o,

4., 59 mix )

REEETRBARES mix(Fya—< M) 2B
AL, BER6y ARVMICER L7z, S, SFEAEL
TT7L/ NNVEF— B LUV 7 TR %S
L 7> Sprague-Dawley RiEZ v F OFHA o HE E
HDTHhh,

5. WERNE

p=bO 72/t b AEREELMETHS
o, HELZTHKHWELTHRBL WS, RERIZIZZ
A (o v FESSJ-001, $E794 %, K194 %EE
tr, ZHEFMERFRME) Tl AR, #
BIERT, AKIZBOT mg/mLUEB Iy ) —iIm]
BTHL., HBEWEE, SEFAC)THEREE L.

EERMTR, BRAUBRWEL oW LIS, TEtis
BB Ao 7.

6. wHERPEHSEEOMAM

AR (AR BETIR) £ B v, HEE
rERLTERBAEOHENR(ETI) EH8 L. oK
WO—HEBFRETIERFR L e RE R L AR
U7, RS, ANREL, FHROoBICIIMERRES
To7:. BEMBOT 4 vy afl~ORNEIIEERED
10vol% & L 7-.

7. iRBasEmEnEIEER

e dRERBIAVIERYEORELRET A
W, HEBEWME ORI RIS W, 0.1
WiV T AF NN F Ly FAKETETRE LR
HET HEEEMRBES (E/ -5 — 10, MI-60,
AN RAKFTEM FHCTHEL, BESEED
HMRHEREEE % 100 % & LM B EFFOMAZHEESE %
BRI YAR

iR (Fig. 1), S9 mixIEHFLE T 131600 pg/mL,
S9 mix FEFE T TH 1200 pg/mLE EORET50 % % L
A TR H A%ED S 4, 50 %HIRL R HIEIA B,
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120 ¢

Ii» treatod for 6 hr without 5S¢ rtE‘

100

Cell growth (% of control)
(=] (o]
O o

o
o

20

0 'l 1 L 1 i1 H -
0 25 50 100 200 400 800 1600
Dose {ug/mb)
Fig.1 Growth inhibition of CHL/IU cells treated

with p-nitrophenol sodium salt

ZNZNE00~ 1600 pg/mL ORI £ UF1200 pe/ml
DL B Db O L HIF SR,

8. ERBONE

e FEIR RO A6, BEfREFHRBRIZBIT
Lt o B L, 50 %Al R = OB
Eih, poIHEN LERTF— B LNE I LEEE
LT, S9 mixJEFFET TiX 100, 200, 400, 800, 1200
B L U600 we/ml, 59 mix FEFTE600, 800, 1000,
1200, 14008 X F1600 ug/mL O E6HE2RE L /.
FERE LT, B L I REE R BRI

PptEafiE & LT, MERFRIMLEREE SO mix FAET Tid34-
benzofalpvrene{BlalP, Sigma Chemical Co.) % 10
pg/mL, S9 mixFEF £ F Tid I-methyl-3-nitro-1-
nitrosoguanidine (MNNG, Aldrich Chemical Co.) % 2.5
pe/mLOAETHW . BB EOBEEIZE, »
Tt b DMSO{(HIJEiZE T 200 2R L /12

9., HBHFMERDOMESR

B T ORERIRTIZ O 0+ 3 F(Gibeo Laboratories)
FRISBE L LT02 ug/mLE BB X 3 CRILA. b
Uy T FBEL, RS X VAR
L7, 75 mMER EA V) 7 AkiBHECIERRMERE, B
MR L Ay, — ) - BRI BATR TR L
FEL:, BRERECREFRERLMERLAE, 14
vol% F A YL TR 150 HE L.

10. BEFOHRE
BF4 v adkhimh100E, Thbh, 1HELL02

120 ¢

--0-- frealed for 6 hr withoul $9 mix

100 ¢

Cell growth {% of control)
o o]
o (e}

I~
o

20¢t

0 1 L L L i 1 i
0 400 600 800 1000 1200 1400 1600

Dose (ug/mL}

Growth inhibition of CHL/IU cells treated
with p-nitrophenol sodium salt

Fig. 2

T4y Yo, 00@0FEPHEE, EEEFE00ED
BRBET TRELL. BREeTa- L, ERET
BREEIT> 2. REEOHIIE, SFREERFRFS -
SFLED WS ER  BEE (MMS) 12 & A5 Iz E T T
T, RBERS LW RETEROYN, ik ED
B R &SR (Polyploid) DA I DWW THEREE
L7

1. EHEEHTE

B L /- fef, #EREOME L s LU
BofioonwTHEEH L, mERL7.

gofn (RAEE MRS & OEEMMRRO HEEE D
W, SEBCHERITOEREFRERES %BET)H
BEHLNIHEEE, 74y v —OHERRETRANT
EHEEE L AR EOMOFEERE (FEKRER
SEMTEELT, 5% SELABBOMRTEH-
LOFRV)ETo T

ZORR, BHEGEIEEELC, HBRWHICL 55
hEEMRoRBEEF 2HEN ETHEICEmML,
PoREREED L VITFEEIED O NWEES, B
EHEL.

HEEELUER

AR C LA HER % Table 1SR ¥. SO mixdE
FETTE, HERENREafOBEREEE T 5
R iAo b, 8008 & UF1200 wg/mL TOHEM
(IWHBEE75 45 L UF28.0 %) I3 RatExf B8R &L IEBE LT
HE2MICEEL LD Thorz. SOmixFEETIZBNWT
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b, AREFH2EEEROHEERTHEIOEMIHED L
i, 600, 800, 10003 X TF1200 pe/mL COIEM(HIR
HEEE11LH, 19.0, 3358 L UF4R.0 %) (HEIENICEE S
bDTHo/. SO mixFFELEBLUVFEET LA, 1§
MR OFREREIO bR 2o/, 59 mixJEF
TEF D 1600 pg/mL AT IZ 89 mix A T 0 14005 L OF
1600 pg/mL T, HREWEOWIZIIN T 5B ED LD,
BRETRLTRTHESDOON Do 7.

2B, FEBPEIEEFELCEY, ToMRikE
BRIy 4 EEBREELICHE/ LA, HE
YB OWEIRICEDR 3 IBEROpHOE{L%E, 400~ 1200
pe/mLABEORMER & S ME G oBERIZo
WTHIE LA L ZA, wihd pHIZ7.0~7.20h
iRy, BIERD L eh o/,

PEoE#EI G, pobavae /—0F Yy LI,

FBEHEREEFRTLAEANSLEEL LN, L.

Fodio T, REBRENFFTTR, p=ta7z /=5 b
1) 7 A0 CHL/TUMMBR I+ 5 B R E H R BT
EHELZ BUHEREIE LR D, D,ED (G8k
HEO0 %I RE+FR SV LERWEOHRERE) *
HHLAL A, FHEBWEOD,EIL, FHMREE
S9 mixFEHFETIZB VT L8 mg/ml., 59 mixFETT
120.65 mg/mLTH o7, REBRFEEIE, CHL/IUMM
BEWT, REREE2ETH2HEOMNBHEENI0 %
REZBHELTA2EHELOHMEFHEEISNLHZ TS, B
PICBHEEHRTENE SO TH -7,

p-=ha TS =N b ADERIESWTH B 3-
AFN-4-= k2T 2/ —WiE, CHL/IUMIL % B i
BEREEREBCREEY, FHESA TV,

itk

1) OARBZEEZR - WADDRABRIHSE, “b
FYRIILARBHERET PSR, BHEEE, R
=, 1988, pp.16-37. -

2) JEAGAERE R AE AR LEREN RS B,
AL EN RO WETH, " T2
#t, ¥, 1992, pp.51-52.

3) TEEERS WEMW REERERERT- s &,
T T A - —, BE, 1987, p.19.

4) HPEE, EHEK, OTHE-, SAET B&S
W, BT, INEEERE, REME, R EEnRe
ik 2 167(1995),
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with p-nitrophenol sodium salt with and
without 5% mix

Timeof No.of No. of cells with structural No. of cells with numerical Cell
G Dose 59 1i aberrations gap aberrations Growth
roup qug/mL) m;x £expasure cells TOW!
(hr)  analysed cth cte csb cse oth total(%)* Polyploid Polyploid?  total(%)?  rate(%)
Solvent' 0 - 6-(18) 200 2 0 0 1 0 3019 1(0.5) 0 0 00} 100.0
PNPS 10 - 618} 200 2 1 0 1 9 1(2.00 2(L.0) 2 1 3{L.5) 82.0
200 - 6(18) 200 1 3 0 0 0 4(2.0 iH{v)] 0 3 3(1.5) 82.5
400 - 608 20 2 4 1 0 o 528 o 0 0 0(0) 80.5
800 - 6018 200 4 12 0 1 0 15(75* 00 1 0 1{0.5) 66.0
1200 - 618 2000 26 51 1 0 0 56(280%* 5(25) 0 ] o(0) 36.5
1600 - 6-(18) Toxic —-— — — — = — — - — — 1L.0
MNNG 2.5 - 6-(18) 200 45 192 0 10 193(96.50 4(2.0) 0 0 0{0) -
Solvent 0 + 6-(18) 200 o 1 o 0 ¢ 1(0.5) 0(0) 2 0 2(1.0) 100.0
PNPS 600 + 6-(18) 200 2 23 0 0 0 230115 1(0.5) 1 2 3(1.5) 89.0
800 + 6-(18) 200 10 32 0 1 0 38(19.00* 0(0) 0 0 ()] 75.5
1000 + 6418 200 20 60 0 2 0 67(335% 2(1.0) 0 1 1{0.5) 1.0
1200 + 6-(18) 200 48 89 0 0 0 96{480r 2(1.0) 0 0 00 42,0
1400 + 6<18) Toxic — — — — — — — — — — 25.0
1600 + 6-(18) Toxic - — — — - - . — - — — 14.5
BP 10 + 618 200 9 8 2 0 0 91455 3(L5) 0 0 0(0) —

Abbreviations; gap: chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, esb:chromosome break,
cse:chromosome exchange (dicentric and ring), oth:athers, SA:structural aberration, NA  numerical aberration,

PNPS: p-nitrophenol sodium salt, MNNG :1-methyl-3-nitro-1-nitrosoguanidine, BP:3,4-benza{alpyrene

1)JP saline was used as solvent. 2) Multi-sample '’ test was done at p<0.05 and then Fisher's exact test was done at p<0.05 or p<<0.01.

3) endoreduplication

*:Significantly different from solvent group data at p<0.05 by Fisher’s exact test.
**: Significantly different from solvent group data at p<0.01 by Fisher’s exact test.
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