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Since 1972, the use and production of PCB in Japan 
has been abandoned. However, PCB is still making a 
widespread contamination in environment as this compound 
is extremely stable and has a strong resistance to 
degradation. For an example, recent survey studies 
revealed that average PCB concentration in fat tissue 
of inhabitants in Kyoto City is about 4.7 ppm (MIZUTANI 
et al, 1972) and that in blood among the normal people 
in western Japan it is about 3.1 ppb (ABE et al, 1974). 

Regarding the injurious effects of this compound, 
an outbreak of PCB poisoning due to a chronic ingestion 
of rice oil that had been contaminated with PCB was 
brought to the public attention (Yusho) in 1968. Among 
the various symptoms in these patients, itwas clarified 
at autopsy that there was an accumulation of calcium in 
the heart and kidneys (KIKUCHI and MASUDA, 1973). This 
fact suggested that PCB has a some effect on calcium 
metabolism. However, little information is available 
concerning the relationship between PCB poisoning and 
mineral metabolisms. The present study was undertaken 
to determinethe effect of PCB on mineral levels in rats. 

MATERIALS AND METHODS 

ANIMALS AND DIETS 

Male rats of Wistar strain weighing approximately 
150 grams were separated into two groups of I0 animals 
each. To one group commercial flour diet (Oriental Co., 
Japan) was given and to the other group 500 ppm of PCB 
(Kanechlor 500) supplemented diet was given. The animals 
were housed individually in stainless steel cages with 
a raised wire bottom. 

ANALYSIS 

After 30 days of these dietary regimens, blood was 
collected into a syringe from the aorta of rats anes- 
thetized with sodium pentobarbital. Various tissues 
were removed and weighed. Blood and tissues were then 
put into Kjeldahl flask containing nitric acid and 
digested to a nearly colorless solution. Total volume 
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of solution was diluted to an appropriate volume with 
distilled water and the amount of Na, K, Mg and Ca was 
determined by atomic absorption spectrophotometer 
(Shimadzu Co., Model AA-650, Japan). In the case of Ca 
determination, strontium was added (2 mg/ml final con- 
centration) toeliminate interference with other cations 
and anions (MAGILL and SVEHLA, 1974). 

RESULTS 

In PCB treated rats, prominent dark brown pigmen- 
tation and increase in weight (average: 1.64• times 
as compared to control rats) of liver were remarkable 
similar to those outlined in the previous papers 
(ITOKAWA et al, 1973. ITOKAWA et al, 1975. ITOKAWA 
et al, 1976). 

Table 1 represents Na, K, Mg and Ca concentration 
in blood and various tissues. In PCB treated rats, Na 
levels in blood, liver and kidney decreased, K levels 
in heart and kidney decreased, Mg levels in blood, liver 
and kidney decreased, Ca levels in bone, spinal cord and 
sciatic nerve decreased and in contrast, calcium in 
kidney increased. 

DISCUSSION 

Generally, there is a tendency for Na, K and Mg 
levels todecrease in almost every tissue of PCB treated 
rats. It is probable that these decreases due to the 
impairment in intestinal absorption of these minerals. 
Inhibition of Na-K-Mg-dependentATPase has been reported 
PCB treated fish (YAP et al, 1971. DAVIS et al, 1972) 
and also in PCB treated rats (ITOKAWA et al, 1973, 
ITOKAWA et al, 1975). The decrease in these minerals 
could be attributed to the decrease in activity of Na- 
K-Mg dependent ATPase. 

It is worthy to note that calcium concentration 
increased in kidneys and decreased in bone. This obser- 
vation coincides with the autopsy finding in Yusho 
patient (KIKUCHI and MASUDA, 1973). It is feasible that 
the requirement of calcium in tissues is increased in 
PCB poisoned rats and calcium is released from the bones 
to other tissues thereby promoting a homeostatic adap- 
tation. PCB may have some effect on regulating system 
of calcium metabolism, that is, either a parathyroid 
gland or some other organ. 

In the nervous system, calcium levels decreased in 
the spinal cord and sciatic nerve but not in the brain 
in PCB poisoned rats. This finding suggests that PCB 
has a more toxic effect on peripheral nervous tissues 
rather than the central nervous tissues. 
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Further experiments are necessary to elucidate the 
mechanism. 
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