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BIEERBRCORTHTIAKE(R537A)

i - I -
= EHE BTRIESESE(g)1S0 EFEE BTRTIHREE()LSD
0 % 9/9 376379 9/9 '24.8 £ 1.05
0.15 % 9/9° 36.8 £ 2.22 . 9/9 25.0 = 1.24
0.3 % 9/9. 342 %257 - 9/9 26.1 = 1.14
06%  9/9- 36.8'+ 1.38 9/9 254 & 2.33
125% -9/9 35.1 £ 1.50 9/9 254 + 1.56
2.5 % 9/9 36.3 &£ 1.87 9/9 257 + 0.88
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EIE (H{: g/mouse/5days, E19+SD)

HIHR ERRE ARV OB
RBE 0-58 31-35 8 61-65 H
0 % 3.28 + 0.24 3.69 = 0.22 3.84 + 0.26
0.15 % 356 = 0.23 346 + 028 3.77 + 0.21
0.3% 3.31 + 0.20 374 = 033 371 + 0.16
0.6 % 3.17 + 0.33 3.91 £ 027 431 + 043
1.25% 350 = 0.26 441 = 058 466 = 0.34
2.5 % 259 = 0.47 426 + 0.40 459 + 0.09
<A i %Eﬁ%ﬁ&“c}:t}wa%{ ,
BE 0-58 - - 31-35 B 61-65 B
0 % 0.29 = 0.09 - — 3.20 = 017 . 311 + 0.28
0.15 % 0.28 = 0.18 . 297 = 0.09 3.10 = 0.21
0.3% 0.29 = 0.09 . 3.36 = 0.38 3.37 = 0.07
0.6 % 028 + 0.8. . . 294.+ 0.9 2.93 = 0.23
1.25 % 028 £ 018~ 7 7337 = 006 - 336 z 0.33
2.5 % 0.24 = 0.69 3.17 + 0.23 1359 + 0.24
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BW (¢) Liver (g) Spleen {mg) Adrenal (mg) Kidney {g) Testis (mg) WBGC HGB - RBC
0% 37.6 = 3.79 1.7-£ 021 . 116 % 15 80 + 1.80 0.56 = 0.06 237 + 69 31+ 127 14 = 0.8 829 = 78.7
0.15% 38.8 £ 222 1.7 + 0.19 224 +°30 7.0 £1.60 052+ 0.03 - 251 % 16 21 £ 9.1 14 + 04 686 + 491
03 % 342 £ 257 1.5 %+ 0.15° ~ 102 £.14 9.0 = 1.60 0.56 £ 0.19 253 = 13 29 £ 78 14 + 05. 746 = 346
06 % 36.8 + 1.38 1.9 + 017176 £ 47 9.0 £ 2.00 0.56 % 0.05 236 + 36 53 +°100 14 x 06 831 x 39.3
1.25 % 65.1 = 1.50 1.7 = 017 128 .25 9.0 + 1.30 0,54 + 0.04 261 = 12 44 + 75 14 £ 15 803 x 379
25% 36.3 + 167 20-+ 025 . 158 &+ 45 9.0 £ 1.90 054005 255=% 9. 50 4+ 22.0 14 + 05 813 + 291
it . S T | |

BW (o) Liver (g) Spleen (mg)  Adrenal {(mg)"  Kidney (g) Uterus (mg)  WBGC HGB . RBOC
0% 24.8 = 1.05 1.0 £ 0.08 94 + 8.9 11.0 £ 140 032+ 0.016 127 = 14 59 + 150 14 + 07 828 = 8341
0.15% 25.0 £ 1.24 1.0 = 0.05 96 = 4.9 10.0 = 1.90 0.31 £ 0.020 135+ 25 77 = 305 14 + 0.2 829 4 403
03% 26.1 = 1.14 1.0 + 0.09 97+ 37 100 = 1.40. 033+ 0.016 153 & 38 53 % 196 14 + 03 804 + 26.1
06 % €3.4 233 1.2 £0.08 102x17.1 11.0 £ 1.80 032z 0.017 127 + 47 74 + 3035 13 06 763 + 485
1.25 % 254 £ 1,58 1.2. % 0.08 99 £ 93 11.0 £.1,00 0310022 120z 30 45 + 114 14 £ 05 786 + 55.9
2.5 % 257 £+ 088 12 +009 10265 12.0 + 220 033+ 0.022 141 + 46 ND ND ND




Aonth 6

Chronic toxicity test of Kojic acid: Body and organ wejghts at month 6, 12 and 20

Eff. # BW Pituitary Thyroid Thymus Liver Spleen Adrenal Kidney Testis Ovary Uterus WBGC HGB  RBC
A Citrl S5 46.4 0.0016 0.054 242 0.150 0.008 0.571 0.264 52.2 11.9 766
1 1.5% 5 45.4 0.0018 1 0.043 2.21 0.120 0.007 0.593 0.267 454 - 10.7 704
A 3.0% 5 37.6 0.0023 0.026 253 0.120 0.008 0.531 0.247 52.6 12.4 808
T Ctrl 5 33.6 0.0020 0.047 127 - 0.106- 0.013 0.354 0.037 0251 182 122 773
*1.5% 5 31.2 0.0021 0.044 1.69 0.122: 0.015 0.379 0.045 0316 15.8 12.0 758
*3.0% 5 28.7 0.0022 0.049 - 1.58 - 0.113. 0012 0.349 0.035 0.238 152 13.0 842
— _ ‘ _ :
- ionth 12 ' e R : :
Eff. # BW Pituitary Thyroid Thymus Liver Spleen Adrenal Kidney: Testis Ovary Uterus WBC HGB RBC
v Cntl : 5 49.0 0.0016 0.030 0.042 2.51 0.15?6 0.011 0788 0.272 27.2‘ 5.7 340
A 1.5% 5 47.4 0.0022" '0.038 . 0.054- 3.11 0.165 . 0.012 0.756 0.257 20.6 4.9 538
i 3.0% 5 38.1 0.0016 0.053 _0.0SS_J 3.04 0123 0.013 0.579 0.254 14.6 6.3 421
= Ctrl 5 37.7 0.0015° 0.032 - 0.044 1.46 0.138 ~ 0.017 0.424 0.043 0.555 12.0 6.5 419
*1.5% 5 352 00027 0033 0045 164. 0131 0018 0385 0.041 0.397 190 6.6 418
- 3.0% 5 30.8 0.0023-0.033°°:0.043 1.80 - 0.153 0.017. "0.371 0.044 .- 0,448 20.0 6.5 401
vionth 20
Eif. # BW Pituitary Thyroid Thymus Liver Spleen Adrenal Kidney Testis Ovary Uterus WBC HGB RBC
v Cnrl 48 46.0 0.0033 0.025 0.050 ~287 0209 0010 0.696 0,242 94.3 11.7 778
W1.5% 52 440 0.0026 0.053 0.03¢ 350 0.189 0.010 0.695 0.234 108.1 13.2 755
vi 3.0% 53 38.1 0.0035 0.072 0.030 3.35 0.252 0.009 0.619 0.220 113.4 12.0 786
= Crrl 52 445 0.0030 0.019 0.046 1.87 0.345 0.011 0418 0.036 0878 59.9  11.1 686
©1.5% 51 40.4 0.0033 0.024 0.052 211 0474 0.011 0.431 0.072 0788 676 11.2 687
2 3.0% 49 34.3 0.0033 0.038 0065 1.93 0417 0014 0430 0083 0.641 804 116 713

lable Lt



Serum levels of ALB, GOT, ChE, LDH, LAP and T-CHO at the termination in the chronic study

- GOT -

ALB ChE LDH LAP T-CHO
(g.d)) (U (U () (U (mg/di)
M Ctrl 2.1+.0.07 69x3.7 47+4.9  1225:124.5  60z4.4 137+9.3
M 1.5% 2.0£.0.07 83+8.1 49£2.7 123612558  60x1.7 14418.4
M 3.0% 2.1+.09 123+16.6 69+7.4 1528359  77+11.0 153%15.4
F Ci 2.0£0.04 80+6.2 6416.6 630£49.9 56+3.5 96+8.2
F 1.5% 2.1+0.03 96+21.5 74:2.3 666+78.7 62+1.6 96+17.3
F 3.0% 1.9x0.04 100+6.6 80+3.6 892+77.3 59:0.7 107+1.8




Chronic toxicity study: Incidence of tumors

Effective thyroid Hepatoma Lymphoma Other

No. of mice  adenoma Tumors
M Citrl 48 1 (2%) 23 (48%) 0 (0%) 4 (Hardelian g. t., 3; pulmonary t., 1)
M 1.5% 52 34'(65%)" ~ 36 (69%) 0 {0%) 2 {skint., 2)
M 3.0% 53 46 (87%)™ 25 (47%}) 1 (2%) 3 (skin t., 1; Hardelian g. t.,1; gastrict,, 1)
F Ctrl 52 1 (2%) 0 (0%) 1(2%) 3 (sweatg.t,2;uterus t, 1; pulmonary t., 1)
F1.5% 51 4 (8%). 2 (4%) 5 (10%) 4 (Peyer p. 1.,2; sweat g. &, 2)
F 3.0% 49 39 (80%)*" 5 (10%)" 1 (2%) 4 (Hardelian g. t., 2; uterus t, 1; sweatg. t., 1)

*_#+; Significantly different from the control by p<05 (¥) or p<.01 (k)

Toble
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Chronic toxicity study: Incidence of thyroid tumors at month 12 and 20

12 Mo. 20 Mo.
hyperplasia adenoma Total hyperplasia adenoma Total

M Ctrl 0/5 (0%} 0/5 (0%) 0/5 (0%) 0/48 (0%) 1/48 (2%) 1/48 (2%}

M 1.5% 1/5 (20%) - 1/5 (20%) 2/5 (40%) 9/52 (17%)*"  34/52 (65%)™*  43/52 (83%)*
M 3.0% 0/5 (0%) .5/5 (100%)" 5/5 (100%) 7/53 (13%)*"  46/53 (87%)**  53/53 (100%)**
F Ctrl - 0/5 (0%) 0/5 (0%) - 0/5 (0%) 1/52 (2%) 1/52 (2%) 2/52 (4%)
F1.5% 0/5 {0%) 0/5 (0%) -0/5 (0%) 8/51 (16%)* 4/51 (8%) 12/51 (24%)**
F 3.0% 2/5 (40%) :2/5.(40%) 4/5 (80%) 8/49 (16%)*  39/49 (80%)**

A7/49 (96%)**

*. %% Significantly different from the control by p<.05 (%) or p<.01 (¥%)



Chronic toxicity study: Modification of thyr

oid adenomas by interrupting the feeding of kojic acid for a month fr

--J'J

..::»—‘!
S
gy,
o

om month 19

Uninterrupted Interrupted
thyroid wit. (mg) hyperplasia adenoma thyroid wt. (mg) hyperplasia adenoma
Mi5% d2x8.7+. - 0130 - 13/13 (100%) ~ 46x24.8 5/12 (42%)™ 712 (58%)""
M3.0% = 69£20:1 - 2129 (7%)  -27/29 (83%). 57+28.5 4/10 (40%)" 6/10 (60%)"
F1.5% 00+3.4. 3/25 (12%) 2/25 (8%) 2427.7 4/14 (29%) 2114 (14%)
F 3.0% 37+15.3 4126 (15%) 21/26 (81%) 39+34.8 3/12 (25%) a/12 (75%)

*, %% Significantly diffei'ent from the unterrupted by p<.65 (%) or p<.01 (%)



Serum Free T3

Month 6 ' Month 12 Month 20

M Ctrl 3.65 + 0375 222 0219 4,17 = 0.381
M 1.5% 3.67 + 0.428 '2.84 + 0.186 423 = 0.330
M 3.0% 1,56 = 0.334™ 1.40 £ 0.136* 3.69 = 0.214*
F Ctrl 3.32 = 0.189 2.75 = 0.306 3.39 + 0.352
F1.5% 1.42 .+ 0.339™ 2.67 = 0.225 2,51 = 0.225"
F3.0% ° 1,451 0.138™ 2.83 + 0.295 271 &+ 0,274

Values are MeanzSE (pg/mi, n=5) :
*, **) Significantly different from the control by p<0.05 (*) and p<0.01 (*%)

Serum TSH
Month 6 Month 12 Month 20

M Ctrl 30.6 = 8.25 : 225 +1.84 . . 219 & 207
M 1.5% 39.3 + 3.98 254 + 098 177 £ 178
M 3.0% 53.9 '+ 6.52 23.3-+71.97 16.0- % 0.39**
FCul 23.3 = 2.45 16.0 = 0.78 13.7 = 1.68
‘F1.5% 38.8 + 1.22** 169 = 1.97 13.9 + 0.75
F 3.0% 36.3.x 5.73 185 += 1.03° 15.1 + 0.91

Values are Mean<SE (ng/ml).
**) Significantly different from the control by p<0.01.
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.Chrohic toxicity study of Kojic acid: Body weight change
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