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Dissolution absorption and bioaccumulation in gastrointestinal tract of
mercury in HgS-containing traditional medicines Cinnabar and Zuotai
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Abstract  «-HgS is the main component of traditional Chinese medicine cinnabar while B-HgS is the main component of Tibetan
medicine Zuotai. However there was no comparative study on the dissolution and absorption in gastrointestinal tract and bioaccumula—
tion in organs of mercury in Cinnabar Zuotai «o-HgS and B-HgS. In this study the dissolution process of the four compounds in the
human gastrointestinal tract was simulated to determine the mercury dissolutions and compare the mercury dissolution of different medi—
cines and the dissolution-promoting capacity of different solutions. To explore the absorption and bioaccumulation of cinnabar and Zuo—
tal in organisms mice were orally administered with clinical equivalent doses cinnabar and Zuotai. Meanwhile a group of mice was

given a-HgS and B-HgS with the equivalent mercury with cinnabar while another group was given 8-HgS and HgCl, with the equivalent
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mercury with Zuotai. The mercury absorption and bioaccumulation capacities of different medicines in mice and their mercury bioaccu—
mulation in different tissues and organs were compared. The experimental results showed a high mercury dissolutions of Zuotai in artifi—
cial gastrointestinal fluid which was followed by B-HgS cinnabar and a-HgS. As for the mercury absorption and bioaccumulation in
mice HgCl, was the highest B-HgS was the next and a-HgS was slightly higher than cinnabar. The organs with the mercury bioaccu-
mulation from high to low were kidney liver and brain. This study is close to clinical practices and can provide reference for the clini-
cal safe medication as well as a study model for the safety evaluation on heavy metal-containing medicines by observing the mercury dis—
solution absorption distribution and accumulation of mercury-containing medicines cinnabar and zuotai.
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Table 1  Determination of mercury sulfide in cinnabar and Zuotai(n =3)
/g Hg /g HeS /g HgS 1% WS 1% RSD/%
0.201 1 0.172 1 0.199 9 99. 41 99. 08 0.39
0.199 1 0.169 1 0.196 4 98. 66
0.201 8 0.172 3 0.200 1 99. 18
0.198 4 0.091 1 0.105 8 53.34 53.50 0.37
0.198 7 0.091 9 0.106 8 53.73
0.201 9 0.092 9 0.107 9 53.45
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3.2 4 HgS 1.35 HCI . .pH 6. 8 KH, PO,
N saHgS  BHgS pH HgS 2,
2 4 HgS 5 HeS (i s n=10)
Table 2 Mercury sulfide dissolution of four kinds of compounds in artificial gastrointestinal fluids(x +s n =10) pg g
aHeS BHeS
0.07 £0.01 8.62 +1.28 0.06 £0. 02 5.36 £0.78
pH 1. 35 HCI 0.06 £0. 04 364.1 £62.55 0.07 £0. 02 0.79 £0. 15
0.12 +0. 05 213.1 £37.46 0.15+0.04 5.72 1. 11
pH 6.8 KH, PO, 0.12 +0. 06 0.19 £0.05 0.13 £0.02 3.48 £0.52
4.17 £0.92 12.55 +£2.33 1.13 +£0.25 43.73 £7.20
3.2.1 HgS 4 HgS pH 1.35 HCI (P <0.001); @pB-HeS: pH
: 1.35 HCI pH 6. 8 KH, PO,
4 4 (P <0.001) pH 6.8 KH,PO,
4 pH 1.35 HCI (P<0.001),
t o N
saHgS  B-HgS 4
o pH 1.35 HCI pH
aHgS  BHgS : 6.8 KH, PO,
atHgS  BHgS o ~aHgS
5 B-HgS B-HgS (P<0.05 P<
a-HgS(P <0.001) . 0.001 P <0.001)
aHgS HgS : (P<0.001); N + a-HgS
a-HgS(P <0.001) B-HgS (P <0.001).
3.2.2
HgS (P<0.05)
o pH(pH 1.35 HCI pH (P <0.001); a-
6.8 KH, PO, ). N HgS (P <0.001)
3 4 (P <0.001);
( ) B-HgS
t (P<0.001).
o 3.3
pH @ :pH 1.35 HCI
pH 6.8 KH, PO, NN
0) :pH 1. 35 HCI (P<0.05).
(P <0.001) pH 6.8 KH,PO, N
(P <0.001) pH 1.35 HCI a-HgS (P <0.05);
pH 6.8 KH, PO, ;BHgS (1)
(P <0.001) ;@aHgS:pH 1.35 HCI o
pH 6.8 KH, PO, (P < a-HgS (P<0.001); NN
0.001) pH 6.8 KH,PO, (P<0.05);
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BHeS(2) NN (P<0.01)
(P <0.05) ;HgCl, NN (P <0.001) (P <
(P < 0.001); \
0.05) N 3,
3 HgS HgCl, (x £s n=10)
Table 3 Mercury absorption and accumulation of HgS and HgCl, in rats(x £s n =10)
/ug L™ /ng * kg™ /ng * kg™ /ng kg™
0.51 £0.12 1.10 £0.23 4.92 +1.04% 13.57 £4.147
1.57 £0.20' 249 6.34+1.96' 49 28.67 +6.61' 2457 138.0 +£48.40' 24579
a-HgS 3.68 £1.03' 9 6.15+1.89'9 47.69 £8.29' 3 ® 224.4 +£51.56' 3819
BHS (1) 16.82 +1.77' 39 13.43+2.71'39 173.3 +£27.91135 9 1105.5+190.3'3°810
0.74 +0.19' 9 1.25 +0.20% 10.35 +2.80' 3 © 56.95 +8.52! 389
BHS(2) 1.64 +0.24'* 9 3.12+£0.55'49 24.01 £3.07'4°® 93.71 £17.09' 4589
HgCl, 239.3 +64. 58" 140. 7 +18. 35" 2548.4 £628.5' 7 51 829.1+17904.1' ¢ ?
:pHgS(1) B-HgS ;BHeS(2) B-HgS ; DpP<0.05; oHgS
DpP<0.05 PP <0.001; D P<0.05; HgCl, NP <0.05; 9P <0.057P<0.01 ®P<0.001;
NP <0.01 'DP<0.001,
4 HgS ; a-HgS
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