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Study on toxicity on liver and kidney of cinnabar and cinnabar preparations
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Abstract: Objective To investigate the subchronic toxicity on rats and in vitro toxicity of cinnabar and cinnabar preparation (Baizi
Yangxin Tablets, BYT) and methylmercury to provide the scientific basis for safety uses in clinic. Methods [ The toxicity of
methylmercury, cinnabar and cinnabar preparation on human liver HL-7702 cells and human renal proximal tubule epithelial HK2
cells were compared and calculate the half inhibitory concentration (ICsq). [J SD rats were randomly divided into normal group,
cinnabar group (0.1 g/kg), BYT 0.2, 0.4, and 0.8 g/kg groups, methylmercury group 0.001 g/kg. The rats were treated with the
cinnabar through oral administration once daily for successive 90 d. Blood, livers, and kidneys of rats were taken out respectively
after treatment. The serum levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST), creatinine (CREA), and urea
nitrogen (BUN) were detected by the reagent box method. The mercury accumulation in liver and kidney tissues was detected by the
direct injection of mercury analyzer, and the liver and kidney of rats were examined by histopathology. Results In vitro
experiments showed that the ICs, of cinnabar, cinnabar preparation, and methyl mercury on human liver HL-7702 cells were 7.852,
6.035, and 0.009 5 g/L; The ICs, of cinnabar, cinnabar preparation and methyl mercury of HK2 cells in human renal proximal tubule
epithelium was 6.297, 4.84, and 0.0089 g/L. Subchronic toxicity test showed that the mercury accumulation of methylmercury group

was significantly higher than control group in the liver and kidney tissues and the same as the serum levels of ALT, AST,
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CREA and BUN. There was no significant difference between cinnabar and the BYT (high-, medium-, and low- dose) compared with

control group. Histopathological examination of the liver and kidney of the rats in each group showed that methylmercury group

appeared degeneration of liver cells and obvious renal tubular injury, compared with control group, there was no significant

difference between cinnabar tablet and BYT (high-, medium-, and low- dose) compared with the control group. Conclusion The

toxicity of cinnabar and containing cinnabar preparations (BYT) were significantly lower than methylmercury in vivo and in vitro,

indicating that the pharmacopoeia prescribed clinical use of the better safety.

Keywords: cinnabar; cinnabar preparations; Baizi Yangxin Tablets; methylmercury; subchronic toxicity; accumulation of mercury;

HL-7702 cells; HK2 cells; liver and kidney damage
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Fig.1 Toxic effects of cinnabar (A), BYT (B), and methyl mercury (C) on human liver HL-7702 cells ( X %5, n=10)



L¥gaatz. Drug Evaluation Research 35 413 S5 201845 B

745 .

32 RESRAREHIF AT EM R

320 KR HBEAT S LR IR A K
FE BRI PR HH R IR W R I ke b, B RA T
EAETOIR BR EIRARIRSN, T4 245 45 d Ja A4k
TR DY RS, TE VR ST AR R . T RS 4L R T
FRO AR R AL 2R B A B R
AR .

80,
60 ]

40

2 HLIE /%

20

F1 KW, WFFOR. BERIERT HL-7702 4HERHY
1Cs) &
Table 1 ICs, value of cinnabar, BYT and methyl
mercury on human liver HL-7702 cells
24 5 ICso/(gL )
Kb 7.852
IRy 6.035
FEER 0.009 5
100 _ A 100 _
o\o 80_ c\° 80.
E 604 g 60 4
psiug poing
=2 40 2 40 |
§ 20 s 20
0 . : . . , 0 . ;
00 05 10 15 20 25 00 05 1.0

15 20 25 2.0 -15  -1.0

lgC (gL

2 KRR (A, MFFOR (B). BER (O WABIEMNELE HK2 HRHFHEER (X £s,n=10)
Fig.2 Toxic effects of cinnabar (A), BYT (B), and methyl mercury (C) on human renal proximal convoluted tubule epithelial
HK2 cell (x L5, n=10)
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Table 2 ICs, value of cinnabar, BYT and methyl mercury
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Fig. 4 Results of pathological examination of renal tissue in rats (x400)
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