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Alkyl mercury compounds are considered to react rapidly in 
vitro wi.th certain free and exposed protein su1fhydryl (hence­
forth SH) groups (lrukayama et al. 1965, Kominz 1961, Webb 

1966 a). Goto & Fujino (1969) studied the in vivo effoot of an 
organic pesticide, phenyl mercuric acetate, fed with and without 
added methionine on SH groups of rat liver. The number of SH 
groups was hi:gher in the Livers of rats fed the mercuric compound 
wiith methionine than in the live·rs of rats fed a similar diet with­
out added methionine; 

The in vivo effects of the well-known methyl mercury poison­
ing as far as SH groups are concerned have not been investigated. 
The poisoning causes symp•toms which are mainly of a neuro­
logical character, and the pathological damage to the brain is 
serious (lrukayama et al.). Methyl mercury poisoning is alsp 
considered to affect the stabilUy of the liver lysosomal mem· 
branes (Pekkanen 1971), which is known to be in relation to the 
function of the membrane SH groups (Hegner 1968). 

The aim of the present investigation was to study the effect 
of experimental methyl mercury poisoning on the SH group.s of 
the brain, the liver and for comparison also the muscle of the 
rat. In order to evaluate mercury binding to local SH groups, the 
mercury content of these organs was investigated. 
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Determination of the SH groups of the brains, livers and muscles 
of the test animals 

The determination of the SH groups from the tissue homogenates 
was made by the method of Hamm&: Hoffmann (1966), in which the 
SH groups are first bound with excess AgN03 , reduced glutathione is 
then added, and finally the SH groups left are titrated amperome­
trically by AgN03 • 

Preparation of the samples 
Immediately after removal of the brain, liver and caudal femoral 

muscles, the right half of the sagittally divided brain and an approx. 
1 g sample of the liver and of the muscle was dropped in pre-weighed 
dark vials containing 50 ml of 0.001 M-AgN03 solution in 0.15 M Tris 
buffer (pH 7.4). The time between sacrification of the animals and 
the dropping of all the samples in AgN03 solution never exceeded 
2 min. 

The weights of the samples were determined and the samples were 
homogenized for 2 min. with an Ultra-Turrax homogenizer. The vial 
with the mixture was kept in ice water during homogenization. Be­
cause of the labile character of the reduced glutathione SH groups of 
the brain (Mcilwain 1959), the removal and homogenization of the 
brain were done first, before the removal of the liver and the muscle. 
The removal and homogenization of the brain were done within 90 
sec. after decapitation. The AgN03 with the homogenized tissue was 
then shaken for 1 hr. at room temperature and during this procedure 
protected from light. 

The titration procedure 
For the final analysis, a 1 ml aliquot was added to 35 ml of 

0.15 M Tris buffer, pH 7.4. One ml of 0.001 M reduced glutathione in 
0.00075 M-Na2-EDTA and 0.03 M-KCl were added immediately before 
the titration. The SH groups which remained free were titrated at 
room temperature with 0.001 M-AgN03 solution. The standards were 
titrated by adding 1 ml of 0.001 M reduced glutathione solution to 35 
ml of the Tris buffer, from which mixture the SH groups were titrated 
amperometrically with 0.001 M-AgN03• The titration apparatus was 
the same as that used by Hamm &: Hoffmann, except that the change 
in the current was recorded by a writer synchronized to an AgN03 

pump. By this arrangement the whole titration was performed in less 
than 5 min. · 

RESULTS 
The data concerning the feeding of the methyl mercury diet 

and the results of the mercury determinations performed on the 
brains, livers and muscles of the experimental animals are given 
in Table 1. The toxic dose of methyl mercury to rat given orally 
was found to be 58.1 ± 6.1 mg Hg per kg body weight. The highest 
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T ab l e 1. Experimental methyl mercury poisoning in rat. 
The rats were fed a diet which contained methyl mercury hydroxide 
in liver homogenate until they developed symptoms typical of methyl 

mercury poisoning. 

Number of 
animals 

15 

Feeding of methyl mercury, 
mg Hg/kg body weight 

(mean± s) 

(58.1 ± 6.l) 

Hg-content, mg Hg/kg wet weight 

brain liver muscle 

26.0 124.6 39.1 

T ab l e 2. The effect of experimental methyl mercury poisoning on 
the number of SH groups in the brain, liver and muscle of the rat. 

Number of Number of SH groups, µMfg tissue; mean ± s 
animals brain liver muscle 

Controls 6 17.63±1.12 44.75 ± 5.60 29.24±1.43 
Methyl mercury-
fed rats 15 14.95±1.97 35.89 ± 4.10 29.82 ± 4.60 
Difference between means 
of groups 2.68 8.86 0.58 
p <0.001 <0.01 (0.5 < p < 0.6) 

average mercury concentration, 124.6 mg Hg per kg wet weight, 
was found in the livers. The average mercury concentration in 
the muscles and the brains was found to be 39.1 and 26.0 mg Hg 
per kg wet weight respectively. 

The results of the SH group determinations made on the 
brains., livers and muscles of the test animals are given in Table 2. 
The mean number of SH groups in the brains and livers of the 
methyl mercury fed rats was significantly*) (P < 0.001 and 
P < 0.01 respectively) lower than that of the controls. The mean 
number of SH groups in the muscle tissue did not significantly 
differ between the animal groups (0.5 < P < 0.6). 

DISCUSSION 
The toxic dose of methyl mercury fed to the rats, which was 

found to be 58.1 ± 6.1 mg Hg per kg body weight, was somewhat 
lower than that in the corresponding Japanese experiments, in 
which the tox.ic dose of methyl mercury for rat was found to 

*) The statistical calculations were made using Student's t-test. 
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SUMMARY 
Fifteen adult male rats, the "experimental" rats, were fed a daily 

diet which contained methyl mercury hydroxide combined with liver 
homogenate; The daily dose of methyl mercury in terms of metallic 
mercury was 1.8 mg per rat. Six similar rats, the "controls", were fed 
the same diet without methyl mercury. After the experimental rats 
had developed symptoms typical of methyl mercury poisoning, which 
occurred on the 15th day of the experiment, all the test animals were 
decapitated. The average total dose of methyl mercury producing 
toxic symptoms was 58.1 ± 6.1 mg Hg per kg body weight. The sulf­
hydryl groups and the mercury content of the brains, livers and 
caudal femoral muscles of the animals were determined. The SH 
determinations were made by amperometric titration and the mercury 
determinations by neutron activation analysis. 

The mean number of SH groups in the brains (14.95 ± 1.97 µM/g) 
and livers (35.89 ± 4.1'0 µM/g) of the methyl mercury-fed rats was 
found to be significantly (P < 0.001 and P < 0.01 respectively) lower 
than the corresponding means of the livers (17.63 ± 1.12 µM/ g) and 
brains (44.75 ± 5.60 µM/g) of the controls. The number of SH groups 
in the muscles did not differ significantly between the animal groups 
(0.5 < P < 0.6). The mean mercury content of the brains, livers and 
muscles was found to be 26.0, 124.6 and 39.1 p.p.m. respectively, cor­
responding to 0.12, 0.62 and 0.19 µM per g of tissue. The decrease in 
tl;l,e number of SH groups in the brains, 2.68 µM/ g, and in the livers, 
8.86 µM/g, of the methyl mercury-fed rats is thus considered to be due 
mainly to other effects of methyl mercury than to the direct binding 
of this compound to the tissue SH groups. 

SAMMANFATTNING 
lnuerkan au experimentell metylkuicksiluerf orgiftning pd miingden au 

sulfhydrylgrupper (SH) i hjiirna, leuer och muskel hos rdtta. 
Femton ·hanrattor utfodrades dagligen med ett foder som inneholl 

metylkvicksilverhydroksid blandat med leverhomogenat. Sex rattor, 
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,,kontrollerna", fick samma foder utan metylkvicksilver. Den dagliga 
dosen av metylkvicksilver uttryckt i Hg per rAtta var 1,8 mg. Da djuren 
efter f.emton utfodringsdagar visade fOr metylkvicksilverfOrgif.tning 
typiska symptom, avlivades de och deras hjarnor, levrar och delar av 
kaudala femorala muskier tilvaratogs fOr kvicksilver- och sulfhydryl­
gruppbestamning. Den at rattorna utfodrade totala medelmangden 
metylkvicksilver var da 58,1 ± 6,1 mg Hg per kg kroppsvikt. 

Sulfhydrylbestamningarna utfordes genom amperometrisk titra­
tion och kvicksilveranalyserna medels neutronaktiveringsanalys. 

Hjarnornas genomsnittliga mangd av SH grupper var 14,95 ± 1,97 
µM/g och levrarnas 35,89 ± 4,10 µM/g hos de med metylkvicksilver ut­
fodrade rattorna. Motsvarande genomsnittsvarden hos kontrollerna var 
17,63±1,12 µM/g i hjarnan och 44,75 ± 5,6-0 µM/g i levern. Differen­
sen mellan genomsnittsvarden fOr hjarnorna (2,68 µM/g) och fOr lev­
rarna (8,86 µM/g) var statistiskt signifikant (P < 0,001 fOr hjarnorna 
och P < 0,01 fOr levrarna), vilket ej var fallet med musklernas SH 
grupper, dar metylkvicksilver ej fOrorsakade nagon statistiskt signi­
fikant fOrandring i SH gruppernas mangd (0,5 < P < 0,6). Hjarnornas 
genomsnittliga Hg mangd var 26,0, levrarnas 124,6 och musklernas 
39,1 mg/kg hos metylkvicksilvergruppen motsvarande 0,12, 0,62 och 
0,19 µM per g vavnad. Forminskningen av hjarnornas och levrarnas 
mangd av SH grupper hos metylkvicksilverrattorna (2,68 µM/g resp. 
8,86 µM/g) beror alltsa pa andra verkningar av metylkvicksilver an 
pa den direkta bindningen av denna fOrening till SH grupperna. 
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