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Binding cadmium and to components cell 
nuclei as well induction of of MTP? 

have been in animals to these 
The evident in the of metallothionein 
in cells elevation of dose of metal 
[6-81 the sensitivity biosynthesis of 
proteins to of transcription seem to 
a direct of the metal with 
However till experimental data lacking which 

confirm this 
In this the relation the mercury 

in the and the of biosynthesis 
metallothionein proteins rat kidneys liver was 

Female Wistar weighing 180-200 were used. 
synthesis of proteins was by intra- 

injection of single dose HgClz (1 5 mg 
body weight). of biosynthesis MTP was 

by measurements incorporation of 
into low wt proteins. 

80 &i, act. = mCi.mmole-‘, Rotop, was 
administered 1 hr to the Radioac- 
tivity the incorporated was measured scin- 
tillation (Wallac 81000, after dissolving 
sediment of weight proteins 
according to and Piotrowski [ 111) in NCS 
(Amersham, U.K.) and addition of 10 ml of Tritosol (lo]. 
Estimations of MTP were performed by the radiochemical 
method with ‘03Hg label [ 1 l] employing a metallothionein 
standard from horse kidney [ 121. Chromatin was prepared 
according to Spelsberg and Hnilica [13] from nuclei isolated 
by the saccharose method including the step of Triton X- 
100 purification [4]. Mercury level in the chromatin was 
determined radiometrically with a gamma spectrometer 
(USB, Poland) after injection of ‘“3HgClz to animals. The 
content of chromatin protein was estimated by the method 
of Lowry et al. [14]. 

Injection of mercuric chloride at a dose of 1 mg Hgikg 
resulted in an about 2-fold increase of the MTP level in 
kidneys (Table 1) preceded by a maximum of mercury 
content in the chromatin (ca. 0.08 pg Hgimg protein) (Fig. 
la). After a dose of 5 mg Hgikg incorporation of 
[35S]cysteine was highest after about 24 hr. This increase 
in biosynthetic activity was preceded, too, by a peak of 
mercury content in the chromatin (Fig. lb). However, the 
highest accumulation of metallothionein proteins was 
observed as late as on the third day after administration 
of the inducing metal. The lack of elevation in the level of 
these proteins in the first 2 days, in spite of their intensive 
biosynthesis and their relatively long (about 4-day) half-life 
[5] may be due to proteinuria occurring under conditions 
of high mercury level in the kidneys [15, 161. 

There are equivocal data in the literature on the stimu- 
lation of biosynthesis of metallothionein-like proteins in 
the liver by mercury. Such proteins were isolated from rat 
liver by Winge and coworkers [lJ]. Piotrowski er al. [18] 
noted that after exposure of rats to mercuric chloride (sev- 

*Supported by the Polish Academy of Sciences (538/VI). 
l-Abbreviation: MTP, metallothionein proteins. 

Time after qectlon 1 hr 1 

Fig. 1. Content of mercury in chromatin, incorporation of 
[?S]cysteine (into low mol. wt proteins obtained from 0.2 g 
tissue) and level of metallothionein proteins (relative to 
physiological level of 176 * 16 pg MTPlg tissue) in kidneys 
of rats exposed to HgClz in doses of l(a) and 5(b) mg 

Hglkg body weight. 

b 

Time after qectlon ( hr ) 

Fig. 2. Content of mercury in chromatin, incorporation of 
[‘5S]cysteine (into low mol. weight proteins obtained from 
0.2 g tissue) and level of metallothionein proteins (relative 
to physiological level of 90 5 28 pg MTP/g tissue) in liver 
of rats exposed to HgClz in doses of l(a) and 5(b) mg 

Hg/kg body weight. 
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era1 S.C. injections of 0.25 and 0.5 mg Hg/kg) metallothro- 
nein is synthesized only in the kidneys. In our experiments 
at a dose of 1 mg Hg/kg and at a relatively low mercury 
content in the hepatic chromatin (below 0.02 ng Hg/mg 
protein) the amount of synthesized MTP only slightly 
exceeded the physiological level (Fig. 2a). On the other 
hand a high dose of HgClz (5 mg Hg/kg) induced a con- 
siderable rise in the content of this metal in the hepatic 
chromatin (over 0.1 ng Hgimg protein) accompanied by a 
6-fold increase in the level of inducible metallothionein- 
like proteins in this organ (Fig. 2b). 

The data presented suggest that mercury induces MTP 
biosynthesis by direct action on the chromatin and by 
binding to its components. Lower doses of HgClz bring 
about a significant induction of MTP only in the kidneys 
where under these conditions a relatively high mercury 
content in the chromatin is attained. On the other hand, 
at higher doses of mercury a severalfold increase of MTP 
over the physiological level is observed in both kidneys and 
liver. The relative increase of the MTP content is even 
greater in the latter organ. 
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