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[ Abstract | Objective: To conduct a comparative study on the toxic reaction of Niuhuang Jiedu tablets
containing Calculus Bovis ( Niuhuang) from different sources in mice, in order to explore the mechanism of chronic
arsenic poisoning clinically caused by Niuhuang Jiedu tablets. Method: Test sample Niuhuang Jiedu tablets were
respectively made by using natural Calculus Bovis, Bovis Calculus Artificial, and Bovis Calculus Sativus, with no
Calculus Bovis element and no Realgar element, according to Chinese Pharmacopoeia ( Version 2015). The same

dose of test sample single Realgar was used for control. Each Niuhuang Jiedu tablets group was divided into low,
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middle and high-dose groups, ICR mice were intragastrically administered with drugs for 28 days, then the toxic
reaction was observed during the period of drug administration. After drug administration, these mice were put to
death. Their blood samples were collected to test liver and kidney function, and tissues of heart, liver, spleen,
lung and kidney were collected for histopathological examination and ultrastructure observation under electronic
microscopy. Result; In each test group, no toxic reaction was observed during drug administration. No gross lesion
was observed in viscera and skins after the mice were put to death. And no clear toxic effect of Realgar on liver and
kidney functions was found in blood biochemistry examination. In each Niuhuang Jiedu tablets group, no change in
histopathology and ultrastructure under electronic microscopy was found. But in high-dose single Realgar group, the
histopathological examination showed that in hepatic lobule, hepatocytes became enlarged, and glycogen
accumulated in cytoplasma according to hematoxylin-eosin ( HE ) staining, which were further confirmed by
periodic acid Schiff reaction ( PAS) staining. Ulirastructure under electronic microscopy showed in hepatocytes
focal cytoplasm dissolutions, and glycogen granules were found inside. Conclusion: No obvious toxic reaction was
found in ICR mice after administration with Niuhuang Jiedu tablets containing bovis calculus from different sources
for 28 days, but the same dose of single Realgar could cause liver toxicity. It is suggested that other ingredients in
Niuhuang Jiedu tablets combined with Realgar can significantly reduce the concentrations of soluble arsenic and

arsenic valence stale, thus reducing the toxicity of Realgar.
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Table 1 Effect of Niuhuang Jiedu tablets on mouse body weights(x +s,n =10) g
457 Fli/ g kg ™! 25 251 mEhE 1R e 2 42h5)E 3 HEh)E 4
2= - 29.6 +0.52 30.4 +1.51 30.9 +1.48 31.8 £1.27 31.5+1.88
0.5 29.7 +0. 56 29.0 +1.43 29.1+2.23" 31.2 £1.25 30.8 1. 46
1.0 29.9 +0. 49 29.2 +1.02 30.2 0. 68 30.5+1.68 30.4 £2.23
2.0 29.7 0. 67 29.2 +2.21 29.6 +2.24 30.2 +1.93" 30.9 £2.69
B 0.5 29.7 0. 63 29.9 +0. 94 30.7 =1. 74 30.9 £1.25 30.4 £1.02
1.0 29.4 +0.70 29.7 +1.61 30.6 1. 46 30.4 1. 66 30.3 0. 84
2.0 29.9 0. 90 28.5 +2.29" 28.6 +1.96% 30.3 £2.45 29.4 1. 71V
22 - 28.4 +1.47 30.8 +0. 94 31.8 £1.02 33.2+0.99 33.4£1.29
C 0.5 28.0 0. 88 30.2 £1.09 30.7 = 1. 54 31.6 £1.33 31.5+1.08
1.0 28.0 +1.25 29.8 +2. 14 30.2 2. 16 30.9 +2.21% 31.2 £1.68
2.0 28.4 +1.30 29.1+2.55 31.1+2.25 31.2 +1.89% 31.0 £2. 67
D 0.5 28.3 +0.92 30.8 +1.37 31.3+1.23 31.2 £1.30 31.9£1.16
1.0 28.3 +1.01 30.6 +1.31 31.4+1.88 31.6 £1.65 31.4 +2.21
2.0 27.7 +1.49 30.3+1.43 31.1+1.34 30.6 £2.05 31.7 £2.48
E 0.5 28.9 +0. 64 29.8 +1.41 29.8 +1.42 30.6 +1.47% 30.2 +1.69%
1.0 28.1+1.17 29.6 =1.74 29.3 +1.53% 29.7 +1.21% 29.7 +1.34%
2.0 28.6 +1.27 29.7 1. 81 30.4 +1.45 30.4 +1.20% 29.0 +2. 17
2513 - 27.6 1. 88 30.6 +1.13 31.1+2.15 31.3 £1.74 32.6 £1.79
F 0. 06 27.9 +1.51 30.2 +1.48 31.0 £2.63 31.5 %2.32 31.0 £2.24
0.12 27.0 +1.41 29.9 +2.33 31.2 +2.48 31.1£3.07 30.5 £2.68
0.24 26.4 +1.99 29.8 +1.09 29.7 +1.09 30.2 +2.41 30.0 1. 87
TS EA 1 R P<0.05,2P<0.01; 525 441 2 HE® P <0.05,4 P<0.01,
2 HEBSBRININRIF.BMEERHNTIE(x+s)
Table 2 Effect of Niuhuang Jiedu tablets on mouse liver and kidney function parameters(x +s)
M n /jjki_l ALT/U-L™! AST/U-L™! TBIL/wmol - L ! ALP/U-L™! BUN/mmol - L~ CREA/pmol - L~
g
=15 - 38.4 +13.08 106. 7 +31. 30 2.14 £0. 46 140.9 +78.75 10.50 +2.79 8.80 +1.66
A 5 2.0 20.8 + 2.28% 82.0+12.23 1.35 +0. 69% 107.4 +17. 04 8.46 £1.45 11.20 =2.59"
B 5 2.0 33.2+ 5.81 114. 4 +22.35 2.06 +0. 66 131.2 +14. 10 14.56 =2. 82" 11.80 +2.28"
C 6 2.0 39.0+ 5.79 143.2 £21.03% 2.30 +0.20 243. 4 £29. 647 10. 06 +1.28 8.80 +0. 84
D 6 2.0 40.4 +11.33 140. 8 +28. 80% 2.00 +0.33 230. 8 +50. 77% 12.08 +0. 82 9.64 +0.82
E 6 2.0 43.8 +24. 11 93.4 +31.29 2.64 0. 61 155.4 +18. 85 6.76 +1.39% 7.80 +1.30
F 6 0.24 33.4+ 5.13 78.8 + 6.69" 2.21 +0. 84 40.6 +10. 85% 8.30 2. 12 6.60 +0.55"

W HSHALEY P<0.05,2P<0.01,
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Fig. 1 Effect of Niuhuang Jiedu tablets on liver pathology in mice
(HE, x200)
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Fig. 2 Effect of single realgar on mouse liver glycogen staining
(PAS, x200)
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Fig. 3 Effect of single realgar on ultrastructure of hepatocytes in

mice( transmission electron microscope, x 6 000)
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