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ABSTRACT

Prevention of Pentobarbital Tolerance by Mercuric compounds in Mice: Inhibi-
tion of Na*™-K*-ATPase Activity Involved. The purpose of this study is to explore the
possible mechanism of hypnosis-enhancing effect of HgS or cinnabar (a traditional
Chinese medicine containing more than 95% HgS ) in mice. Whether the component
of Hg or sulfide is essential for their effects, the conventional methyl mercury

(MeHg ) , NaHS and ZnS were used for comparative study. The main finding of this
study is that a short period (7 days) of administration to mice with a nontoxic dose
of mercurial compounds ( HgS or cinnabar ) and sulfide (NaHS or ZnS) not only
significantly enhanced pentobarbital-induced hypnosis but also prevented tolerance in-
duction after 7-day administration of pentobarbital. Furthermore, 10- and 35- days

after the last administration of mercurial compounds and pentobarbital, the hypnotic
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response to pentobarbital restored normally in the control groups and the enhancing
hypnotic effect of mercurial compounds still sustained. These effects of mercurial
compounds correlated their accumulation in the brain and apparently related with the
decrease in Na*-K*-ATPase and Ca’?*-ATPase activities in the cerebral cortex. Further
experiment indicated that mercuric compounds can decrease the blood nitric oxide
which may be involved in the process of hypnosis-enhancing effect. Taken together,
these findings indicated that the mercurial compounds including cinnabar, exert a long-
lasting enhancing hypnotic activity and the nontoxic ZnS is perhaps useful for delaying

or preventing pentobarbital-tolerance.

Keywords : mercuric compound, sulfide compound, hypnotic, righting reflex, tissue

Hg contents, Na*/K*-ATPase, nitric oxide
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Table.1 Survival rate (number survival/number treatment) of mice after
treatment with mercuric compounds or sulfide compounds.

Days for consecutive administration

Groups 3 5 7
MeHg (IP)

2.0mg/Kg 8/8 (8/8) 8/8 (8/8) 8/8 (8/8)
10 mg/Kg 3/8 (0/8) 0/8 (0/8) 0/8 (0/8)
Cinnabar (PO)

1.0g/Kg 6/6 (6/6) 6/6 (6/6) 6/6 (6/6)
HgS (PO)

0.1g/Kg 8/8 (8/8) 8/8 (8/8) 8/8 (8/8)
1.0g/Kg 8/8 (8/8) 8/8 (8/8) 8/8 (8/8)
NaHS (PO)

10 mg/Kg 6/6 (6/6) 6/6 (6/6) 6/6 (6/6)
ZnS (PO)

1.0g/Kg 6/6 (6/6) 6/6 (6/6) 6/6 (6/6)

The mice were subjected to daily examine the pentobarbital-induced hypnosis

with a dose of 30 mg/Kg IP (in parenthesis ) as shown in those mice.
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Fig.1. Changes in percentage of body weight of mice administared with mercuric and
sulfide compounds, The mercuric (MeHg, HgS and cinnabar) and sulfide (NaHS and
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Continued measurement sleeping time{day1-9).Dala are presentedas mean+SE.
*.P<0.05 as contral compared with HgS ¥ *-P<0.05 compared as day1.

% p<0.05 - HgS #aaf ik #1415 B R ey # 8 4 (saline) BEER AL > A ANOVA
Bit o BHAMGIERGERM
% %: p<0.05 - HgS #a g1} i (saline) 2 BEBRHI 2 5] K dayl 2 BEAR 2 tb#s
BREAMGIH ERGEEMN

Fig.4. Continuous measurement of sleeping time (dayl-9) . Data
are presented as mean+SE. > : p<0.05 as compared with the
respective control, %k %k : p<0.05 as compared with that at day
1.
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Fig.8. Mercury levels in various tissues of mice after freatment with mercusic

E.Omp'Ea,

compounds. Daily dosing to mice with two mercuric compounds: MeHg

accumiishon m the blood,

[F; HgS, 1.0g'Kg, PO for consscutive 7 days, mencury

Hver, kidney, cerchral cortex and cerebellum of mice was detected 24h afier the last

absorption speetrophotometry [AAS],

administration by means of eold vapor atomic

presented a3 meansSE. *:p < 0,05,

Each point represents o mean of § mice. Data are

**: p<0.0] as compared with the vehicla control.
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ian for coesesitive T days, the enrymatic aciivities on cemdbral onrRsx wenE assyed
{A}and MO [evels were mezsured 55 minl amount of H027 ed MO of whele blosd
and cerebral dortexy wers derapied (B} by W0 anslyris (MEOA) pyiem (S[EVERS J30)
2&h after the lest sdminisration. Esch point represenls B med of B mxe [y are
presepbed a1 meansSE * P« 005, ps eomearsd wiil che PEFpacinie canmal
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