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Studies on Absorption, Excretion and
Neurobehavioral Toxicities of Cinnabar
Purified by Water Floating Processing in

Mice

Yang,R.S, Lin-Shiau,S.Y.

National Taiwan University

ABSTRACT

This study focused on the absorption excretion and tissue distribution of
cinnabar fed to mice. The quality and metal contaminants of three commercial
cinnabar samples were analyzed by ICP/mass. The results showed that one of
them had much smaller contaminant of Pb. Cd and As. Thus, cinnabar C was used
throughout the experiments. The dosage of cinnabar chosen (30, 100 and 300mg/kg/
day) according to our previous results would not produce renal and hepatic toxicity.
During the period of cinnabar administration, the changes of neurobehavioral
effects were continuously monitored. It indicated that cinnabar exhibited a slight
depressant effect on locomotor activities, jump and exploring behavior, a slight
decrease in retention time in open field of plus maze. There were no significant
effect on climbing and rotarod motor equilibrium performance. The free radical
production in brain was decreased by high dose, and NO production was increased
by low dose but increased by high dose, while Na+-K+-ATPase activity was also
increased by low dose and decreased by high dose of cinnabar. The tissue contents
of Hg in various tissues showed that kidney is the highest and then hair, blood, liver,
intestine, urine, brain, stomach, heart and spleen in order. The amount excreted
in urine and feces were gradually increased following the continuous feeding,
suggesting the cumulative effects of cinnabar. The estimated absorption rates of
cinnabar were 4.5%, 5.5% and 1.6% in response to the doses of 30, 100 and 300mg/
kg/day respectively. Accordingly, the excretion rate of cinnabar in feces were
95.5%, 94.5% and 98.6% respectively, suggesting that the higher doses of cinnabar
were limited by the lowering absorption. These findings provide a fact that cinnabar
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is actually not so toxic as the well-known toxic methylmecury (the absorption rate
is greater than 90%), because of its very poor aborption. These results were also
correlated our previous findings that the neurotoxic effect of cinnabar is ranging one
thousandth to five thausandth of that of methylmercure.

Keywords: Cinnabar, mice, neurobehavioral effect, absorption, excretion, tissue
distribution
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NN |
- ~P B _fappns s 2 782 R (H zppm)
BB R R HERE) e FRE) R F)
B Cinnabar-A Cinnabar-B Cinnabar-C
Hg 650565 550465 625000
Sb 84.7 24.1 1.14
Ca 54.0 32.8 17.1
Pb 610.6 401 7.96
Se 156.8 5.79 3.24
Mg 33.0 20.84 4.72
Zn 37.5 30.1 3.24
As 2.39 0.70 0.17
Cd 3.53 3.24 0.23
Te 1.03 0.56 0.12
Cu 1.03 0.74 0.40
W 0.63 0.74 0.29
-~ trdHgz £
Hg content(mean+SE)
#| £ (mg/kg/day)
Brain Heart Kidney Spleen Liver
SALINE 30.2+2.2| 6.5+09 | 51.7+5.3 -0.2 26.4+6.9
CINNABAR 30 |21.7+4.8| 4.4+0.5 | 223.2+47.8 | 1.9+0.2 | 86.9+22.8
CINNABAR 100(64.8+1.5(23.2+5.4 | 544.84+329.6 | 3.3+0.6 | 332.3+119.4
CINNABAR 300 190.0 79.7 |1744.5+154.3| 8.2+1.9 |1481.6+704.6
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2~ tledHg? £
) £ (mg/kg/day) Hg content(mean+SE)
Stomach Intestine Hair blood
SALINE -13.4 15.8 140.8 13.9+6.6
CINNABAR 30 6.2 100.0 102.9+6.3 111.9+8.1
CINNABAR 100 | 90.7+15.5 | 324.2+82.4 347.8 286.6+167.1
CINNABAR 300 | 155.8+3.6 1032.7+6 | 1744.6+0.6 |1071.6+220.8
e~ tenEE
E R4 E.’Ts‘« £ %
(mg/kg/ |Brain| Heart | Kidney |Spleen| Liver | Stomach| Intestine] Hair | blood(ul)
SALINE |39+6.2 21949.1|344+434. |9249.3|378+38. | 284+21 |281+30.| 138+12| 480+86.2
CINI\II{ABA 3849.3 191+14 |390+18. | 89+6.2394+26. (265+13.7|340+28. | 142+23. | 880+177.2
4 7 R 3 3
CINI\}I{ABA 68+3.71 266+29.3(375+28. |182+15495+29. | 539+25.9,539+25. | 140+28. | 1040+186
3 4 9 3
CINI\II{ABA 4542.71201+11.2|309+16. |120+1(431+37. | 269+5.33/445+51. | 142+22. | 1040+276.
y) 1 y) 1 y) R
%3 ~ fikHgz £
Fl & (mg/kg/day) Hgz £
day 0 1 3 7 9 16
SALINE -0.063 | 0.233 | 0.139 | 0.133 | 0.118 | 0.167
CINNABAR 30 -0.155 | 12.57 | 10.01 | 15.84 | 33.92 | 33.92
CINNABAR 100 -0.063 | 15.69 | 21.87 | 21.13 | 48.33 | 48.33
CINNABAR 300 -0.175 | 36.19 | 28.73 | 67.92 | 101.17
2R CRREER
& (mg/kg/day) Fife % £ (ul)(mean+SE)
SALINE 323.9+85.3
CINNABAR 30 228.9+77.3
CINNABAR 100 196.4+73.5
CINNABAR 300 291.1+73.9
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#- ~ KW Hgz £

#l £ (mg/kg/day) Hgz &
day 0 1 3 7 9 15
SALINE -0.019 | -0.003 | -0.029 0 -0.031 0.147

CINNABAR 30 |-0.022 | 0.0896 | 0.1488 | 0.9408 | 0.9408 12.992
CINNABAR 100 | -0.009 | 0.744 | 2.0592 | 3.432 | 9.3184 16.128
CINNABAR 300 | -0.029 | 5.9904 | 56.2848 | 68.3928 | 103.3472 {469.37376

AMEER
F| £ (mg/kg/day) 4 i 7 £ (mg)(meantSE)
SALINE 178.8+53.8
CINNABAR 30 100.4+28.6
CINNABAR 100 94.4+23.1
CINNABAR 300 81.5+21.5
body weight
E control
C—3 CIN30
=8 CIN 100
/1 CIN 300
35
30 -
25 -
20 A
o
15 A
10 A
5 -
0
day 3 8 12 15
Bl- REMLR
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absorption(%)
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