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3.2 ALT AST Crea
Wistar 30 d o ALT AST
o Crea MDA o BUN  GSH
° LDH o
1,
1 30d  Wistar (x£s n=10)
Table 1  Effects on serum biochemical of Wistar rats treated with Zuotai for 30 d(x s n =10)
Crea BUN ALT AST GSH LDH MDA
/umol  L7! /mmol « L~! /U * mg™! /U * mg™! /umol * L7! /U * mL~! /nmol * mg ™!
73.99 £11. 12 6.91 £0.93 21.08 £3. 81 35.52 +8.46 0.1673+£0.055 1 4 815 +1 606 2.788 +1.300
50.27 +16.86"”  5.98 +1.09 17.30 £3.379  23.77 £2.72" 0.1004 £0.034 57 49341169 4.217 +1.456
61.76 £20.94 5.93+1.52 18.35 +5.05 29.47 £4.77 0.106 4 £0.034 49 4120 1582 4.150 +2.363
122.09 £22.12" 4,58 +1.21"  159.66 +58. 17"  88.63 +43.26" 0.0750 +0.026 37 5289 +668.6 5.210+1.521"
D P<0.05C 2~10 ).
3.3
Wistar 24 h :
AY N 20
2 Wistar (x+s n=32)
Table 2 Mercury distribition in Wistar rats organs after single administration with Zuotai(x +s n =32)
Ing+g”! /ng+g! /ng+g™! /ng+g”! Ing g™ g+ L7 /ng+g”!
24.47 +7.65 28.78 +4.83 20. 82 +4.96 26.17 £3.01 24.00 £3.19 17.43 +9.02 19.52 +2.69
29.43 +7.27 34.10 £7.90 25.05 +£9.57 27.10 £9.79 27.93 +7.30 16.76 +4.97 18.70 +7.92
31.67 +6.51 51.65 +10.49" 23.06 £6. 63 26. 89 +£6. 06 30.12 +8.20 17.58 +4.21 20.64 £6. 11
32.60+9.13 43.89 +7.00" 22. 88 +6.69 28.99 +7.81 25.37 £7.58 30.27 +7.65" 18.81 +6. 88
3.4 45,
3.4.1 3.4.3 4.5
2.5 ( 1.5 KM N N
6.67 mg* kg™« d')KM 1~4,
4.5 :
o 4.5
3.
3.4.2 ( N
KM 4.5 AST/ALT N o
4.5 1.5 1.5
ALT AST

TBIL BUN Crea
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3 KM (6.67 mg kg™ +d") (x+s n=16)
Table 3 Mercury accumulation in KM mouse organs after long administration with Zuotai (dose is 6. 67 mg * kg™ = d™')(x =5 n =

16)

Ing g™t /ng g™t /ng*g™! /ng s g! /ug e L7
25.54 £6.37 29.34 £15.23 22.06 £8. 16 25.19 £9.04 19.79 £8. 16
0.5 24.54 £10. 60 23.62 £3.35 18.09 £4.43 24.60 £7.83 17.73 £6.29
21.31 £6.97 26.10 £10.42 21.19 £8.34 36.97 £11.95 19.65 £7.71
1.0 19.99 £9.20 22.93 £9.81 19.35 £5.95 34.64 £11. 84 22.99 £5.27
21.19£9.79 20.94 £5.46 18.92 +4.50 27.98 £12.95 20.24 £9.53
1.5 20. 58 £5.69 28.11 £8. 66 20.20 £7. 18 23.25 £13.07 20.20 £10.55
20.58 £6.02 38.24 £9.38 19.70 £5. 40 25.23 £12.01 20.24 £7.63
2.0 22.83 £4.24 26.55 +£7.80 20.39 £4.40 25.27 £9.36 22.69 £11.06
26.47 £7.93 46.00 +9.27 23.60 +£5.39 28.30 +£10. 83 20.89 £6.97
2.5 27.90 £7.25 35.62 £10.76 21.81 £12.41 22.93 +8.78 21.79£7.9
32.85+13.13 70. 50 £30. 16" 27.34 £11. 65 28.32 £12.96 22.53 £6.54
3.0 21.29 £6.74 38.87 £7.37 19.29 +11. 31 27.39 £12.25 18.56 £6. 66
22.24 £7.70 84.68 +22.28" 23.22 £8.90 27.87 £9.78 17.89 £7. 63
3.5 19.96 £6.91 34.82 £5.97 19.31 £5.46 24.33 £7.29 15.81 £6.09
20.33 +£5.47 64.44 +10.51" 20.59 £7.67 28.51 £7.36 16.94 £11.99
4.0 18.40 +5. 19 35.56 £10. 88 18.10 £4.70 21.55 £6.42 16.95 £12. 68
19.31 £2.71 71.02 +33. 02D 23.08 £4.71 25.29 £12.53 15.05 £8.27
4.5 20.76 £7.90 27.27 £10. 35 18.91 £5.59 24.90 £10. 22 17.30 £6.57
22.35 £6.17 64.26 +6. 109 19.11 £5. 14 22.97 £6.13 18.02 +4. 61
0.5 21.89 +£6.39 37.10 £12. 69 19.20 £3.22 26.79 £5.59 17.92 £11.94
18.98 £2.31 43.67 +£16. 83 19.35 £6.78 22.80 +£9. 12 15.76 £14.37
1.0 20.80 1. 67 27.00 £6. 08 13.27 £8.72 17.72 £6. 19 16.37 £5.90
20.66 +4.24 32.96 £11.46 19.23 £5.96 22.88 £7.62 16.89 £9.49
1.5 32.99 £12.33 30. 81 £4. 67 17.04 £3.43 15.88 £5. 19 17.70 £3.27
19.82 +£3.27 31.81 £6. 14 19.29 +£6. 37 22.84 +£8.37 16.32 £11.93
4 KM 4.5 (x x5 n=16)
Table 4  Effects on serum biochemical indicators of KM mice treated with Zuotai for 4. 5 months(x s n =16)
ALT/U « L7! AST/U - L~} AST/ALT TBIL/pwmol * ™' BUN/mmol * L=!  Crea/umol « L'
56.19 £25.39 201.91 +£87.02 6.14 £2.99 1.86 £0. 32 9.27 £1.09 29.96 +4. 68
73.61 £18.50 271.06 +148.55 4.62+1.71D 1. 87 £0. 60 10. 81 £1.45 27.92 £5.21
5 KM 1.5 (x+s n=16)
Table 5 Results of serum biochemical indicators of KM mice after discontinuation for 1. 5 months(x £s n =16)
ALT/U - 17! AST/U - L~! AST/ALT TBIL/pwmol * L~ BUN/mmol * L™ Crea/umol « L'
36.79 +10. 34 168. 21 64. 92 4.52+2.14 2.00 +0.37 8.64 +2.63 22.52 +4.63
43.43 + 8.22 228.26 £132.76 5.10 £2.62 2.17 £0. 18 8.43 +£1.92 23.83 £6.17
o 1.5
o 4.5
; 1
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A. : B. 4.5 :C. LS ( 2~4 ).

1 (HE x40 n=8)
Fig. 1 Liver histology of KM mouse(HE staining x40 n =8)

2 (HE x40 n=8)
Fig.2 Kidney histology of KM mouse( HE staining x40 n =8)

3 (HE x40 n=8)
Fig. 3 Brain histology of KM mouse(HE staining x40 n =8)

4 (HE x40 n=8)
Fig. 4 Spleen histology of KM mouse(HE staining x40 n =8)
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N 1 (5~40 U
L) 0.5
1.5 N o ' Y
ALT
3.4.4 6 ( 3.5.2 1
4.5 1.5 ) 0.5
(RBC) (WBC) (HGB)
6. (PLT) 8.
RBC N 0.5
6 KM 6 HGB
(x +5)
Table 6 Weight change of KM mouse in six months long-term
toxicity experiment(x +s) RBC HGB
/g /g 18 o
! ? 8 Q 8 3.5.3 :
0 17.69 £2.32 16,43 £3.05 17.76 £2.19 16.06 2. 78 1 0.5
1 27.79 £2.78  28.65+3.31 26.73+1.97 28.05+2.79
2 31.09+2.82 35.10+3.19 30.60+2.14 34.60+2.% ( N N N N
3 32.09+3.10 37.03+£3.13 3217 +£3.61 36.47+3.13 N N N N N N
4 34.07 +4.57 39.61 £3.00 33.37£2.95 38.64 £3.47 )
5 3491 £3.82 41.30+3.03 34.63+3.12 40.87 £3.77
6 36.47 +4.76  42.52£3.18 35.28 £3.61 41.78 +4.25 : pH
7 37.01 +4.78  43.45+3.21 36.42+3.42 43.15+3.93 1
8 38.26 £4.95 44.22£3.36 37.85+3.39 43.47 +4.00
9 38.25+4.24 44.43 +£3.46 37.77+3.37 44.19 £4.06 (5 5~T. 5)
10 39.75+4.63 45.72£3.78 39.02+3.46 45.53 £3.80 N 1 N 0.5
11 40.060 +4.69 46.54 +£3.84 39.78 +3.68 45.89 £4.05 9
12 39.88 +4.65 47.36+3.86 40.00+3.63 46.39 £4.09 °
13 40.11 £4.32  47.16 £4.13  40.57 £3.57 47.18 £4.36 3.5.4 N
14 40.80 +4.68 47.72 +4.07 41.52+4.12 47.67 £4.81 . 1 0.5
15 40.95 £4.84 48.15+4.17 42.05+4.02 48.48 +5.30 2021
16 41.04 £4.64  48.65£4.59 42.30+4.47 49.30 +£5.86 °
17 41.06 £5.16 48.23 +4.15 42.55+4.42 50.00 +5.73 N N 1
18 41.77 £5.11 47.97 +6.88 43.74 +4.82  50.50 £6.04 . 0.5
19 42,18 £5.79 48.97 +4.00 43.84 +4.58 49.88 +£6.26 ’ ) A
20 41.96 £5.47  49.92 £3.50 44.60 +4.33  49.62 +4.36
21 42.54 £5.78 49.83 £3.60 45.65 +4.61 49.90 £5.22 10,
23 43.75£4.71 50.63 £4.69 47.75+3.15 50.50 +£3.96 4
25 44.38 £8.86 51.88+£5.74 45.88 +£5.03 48.50+4.75
3.5
3.5.1
AST/ALT 1 BUN o
1 0.5 7 N N
ALT  AST 1 0.5 N N N
AST/ALT 200 40
7 ALT o N N
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7 (x£s n=30)
Table 7 Results of serum biochemical parameters of clinical subjects treated with Dangzuo(x +s n =30)
ALT/U » 17! AST/U « L~ AST/ALT BUN/mmol + 7! Crea/pmol » I~
43.94 £28.43 30.49 £9.79 0.84 +0. 30 5.32+£1.31 71.07 £14.35
1.0 52.08 +£39. 36 29.25 £11. 64 0.72 0. 35" 4.72 £1.02Y 69.05 £13. 18
0.5 38.91 £24. 06 27.23 £7.36 0.87 £0.33 4.63 £1.06" 68.89 +17.06

: ALT 5.00 ~40.00 U « L™' AST 8.00 ~40.00 U + L™! BUN 2.90 ~23.60 mmol * L™! Crea 62.00 ~ 115.00
umol <Lh,

8 (x s n=30)
Table 8 Results of blood routine examination of clinical subjects treated with Dangzuo(x s n =30)
/ x10'2 « Lt /x10° « L! /g L7} /x10° « L~!
5.53£1.33 5.16 £0.55 154.28 +17. 04 195.76 +45. 86
1.0 5.08 £1.23 5.14 0. 51 155.05 +18. 87 184. 06 +44. 03
0.5 5.41+1.10 5.04 +0. 47 154.32 + 14. 63 186. 16 +53. 69
(3.44 ~5.04) x10'? « 17! (4.00 ~9.00) x10° « L°! (115.00 ~159.00) g *
L-! (70. 00 ~300.00) x10° « L',
9 (x£s n=30) o0

Table 9  Results of urine quantitative indicators of subjects trea—

ted with Dangzuo(x s n =30)

pH /pmol + L~ . . .
1. 01 +0. 004 5.87 £0.39 3.30 +1. 81E45 . .
1.0 1.01£0.005  6.47 £0.76"  3.30 9. 16E-6
0.5 1. 02 +0. 005 6.15+0.71 3.30 £ 1. 36E45
: 1.01 ~1.03 pH5.50 ~7.50 °
0.30 ~3.55 wmol * L1, 3743
7 485 14 970 29 940 59 880
10 . (x £s n=30)
Table 10 Mercury level in blood urine and faeces in subjects R 30 d
treated with Dangzuo(x +s n =30) 20 80
/pg e L7 /pg e L7 /ngeg! Wistar Crea ALT AST
0.19 +£0. 37 0.97 £0. 13 3.74 £5.20 . 2 999
1.0 0.11£0.220  0.15£0.05 .20 £1.229
0.5 0.37 ig. i?” 0.49 ig. (2)21) ; ig J_rélt. zi Crea ALT
<5.80 pg + L < 10.00 AST MDA GSH 0
pge L7l
NN N N s ) > >
A A N 8 o ( )
8 ( » o
13 . 15
. . v . KM
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Study on safety of Tibetan medicine Zuotai and preliminary study on
clinical safety of its compound Dangzuo

LI Cen' > WANG Dong—ping' > DUO Jie’ DUOJIE La-dan’ CHEN Xian-min'’
DU Yuhi' YANG Hongxia' ZHENG Zhi-yuan' > YU Ming+ie' > WEI Li=xin'"
(1. Qinghai Province Key Laboratory of Tibetan Medicine Pharmacology and Safety Evaluation Northern Plateau
Institute of Biology Chinese Academy of Sciences Xining 810001 China;
2. Research Institute of Tibetan Medicine Qinghai Province Tibetan Medicine Hospital Xining 810007 China;
3. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract  Zuotai (gTso thal) is a typical representative of Tibetan medicines containing heavy metals but there is still lack of
modern safety evaluation data so far. In this study acute toxicity test sub-acute toxicity test one-time administration mercury distribu—
tion experiment long-term mercury accumulative toxicity experiment and preliminary study on clinical safety of Compound Dangzuo
were conducted in the hope of obtain the medicinal safety data of Zuotai. In the acute toxicity test half of KM mice given the lethal
dose of Zuotai were not died or poisoned and LDy, was not found. The maximum tolerated dose of Zuotai was 80 g * kg™'. In the sub—

"« d™") and medium dose

acute toxicity test Zuotai could reduce ALT AST Crea levels in serums under low dose (13.34 mg * kg~
(53.36 mg * kg™' +d™') with significant difference under low dose and increase the levels of ALT AST MDA Crea in serums
under high dose (2 000 mg * kg™ * d™"); besides the levels of BUN and GSH in serums reduced with the increase in dose of Zuo—
tal indicating a significant dose-effect relationship. In the one-time administration distribution experiment the content of mercury in
rat kidney liver and lung increased after the one-time administration with Zuotai with a significant dose-dependent relationship in kid—
ney. In the long-term mercury accumulative toxicity experiment KM mice were administered with equivalent doses of Zuotai for 4. 5
months and then stopped drug administration for 1. 5 months. Since the 2. 5" month they showed significant mercury accumulation in
kidney which gradually reduced after drug withdrawal without significant change in mercury content in liver spleen and brain and
ALT AST TBIL BUN and Crea in serum. At the 4. 5" month after drug administration KM mice showed slight structural changes in
kidney liver and spleen tissues and gradually recovered to normal after drug withdrawal. Besides no significant difference in weight
gain was found between the Zuotai group and the control group. According to the findings of the clinical safety study of Dangzuo after
subjects administered Dangzuo under clinical dose for one month their serum biochemical indicators blood routine indicators and urine
routine indicators showed no significant adverse change. This study proved that traditional Tibetan medicine Zuotai was slightly toxic
with a better safety in clinical combined administration and no adverse effects on bodies under the clinical dose and clinical medication
cycle. However long-term high-dose administration of Zuotai may have a certain effect on kidney.

Key words  Zuotai (gTso thal) ; Dangzuo; mercury; heavy metal; safety evaluation
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