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The level of pyridoxal phosphate (PLP) 
in the blood plasma of rats exposed to carbon disulphide 

THE MECHANISM by which carbon disulphide brings about metabolic disturbances is not clearly 
understood. Some authors’ suggested that interaction between carbon disulphide and vitamin B6 
might represent the basic primary site of action, and some indirect observations seemed to support this 
hypothesis.‘-3 

In this experiment an attempt was made to obtain direct proof for the interaction in uivo between 
carbon disulphide and the most essential component of vitamin BB, pyridoxal phosphate. 

Experimental 

The experiments were performed on white female rats of the Wistar strain, body weight about 
200 g, fed standard LSM diet.* The animals were exposed to carbon disulphide in two groups differing 
in the kind of exposure: 

(a) Long-term exposure. A dynamic experimental chamber was used into which the CS2 vapours 
were introduced automatically at a constant rate.“ The exposure lasted for 6 months, 6 days a week, 
5 hr a day. The concentration of CS2 in air was measured calorimetrically’ and ranged from 1.5 to 
1.8 mg/l. The rats were fed ad lib. throughout the experiment. The exposure started when rats were 
3 months old. 

(b) “Continuous” exposure. Rats were kept in a small dynamic chamber6 continuously for 2 days, 
the concentration in air being 0.8-1.2 mg/l. All rats (experimental and control) were fasted during 
time of exposure. The animals used were 5 months of age. 

For both above groups controls were also studied. These were subjected to the same conditions, but 
were not exposed to carbon disulphide. 

In both groups animals were killed by decapitation immediately after exposure. The blood plasma 
was obtained as described by Wachstein et a/.’ The determination of pyridoxal phosphate (PLP) 
was based on its coenzyme function in a tyrosine decarboxylase system, as described by Boxer et a/.,’ 
and modified later by Wachstein et a/.,’ using the apoenzyme of tyrosine decarboxylase (Sigma Chem. 
Co.). An internal standard was used for the calculation of results. 

Results and discussion 

The results presented in Table 1 show a distinct decrease of PLP in the blood plasma of rats exposed 
to CS,. The drop in the level of PLP in exposed animals was roughly 60 and 75 per cent of the control 
values, for chronic long-term exposure, and 2 days continuous exposure of rats, respectively. 

* Standard diet for rats and mice (containing 0.03 mg vitamin Be/l00 g diet) manufacturer: Wytwbr- 
nia Paz, towicz. 
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TABLE 1. THE LEVEL OF PYRIDOXAL PHOSPHATE IN BLOOD PLASMA OF RATS EXPOSED TO CS, 

Kind of exposure 

Exposed rats Control rats 

PLP PLP 
No. of animals (mpg/ml) No. of animals (mr*.g/ml) 

6 months, daily I 85 + 30* 5 221 & 65 
(46-127) (156-331) 

2 days, continuous 8 4+ 1st 7 169 f 32 
(24-84) (146-240) 

Values are mean + SD. ; range in brackets. 
Statistical significance with respect to control: * 0.001 i P < 0.01. 

t P < 0.001. 

These results represent the first direct evidence of an interaction occurring between carbon disulphide 
and the active form of vitamin Bs in oivo. Indirect evidence had been obtained earlier by Abramova’ 
and also Kujalova and Tintera basing on the tryptophan-load-test and the decrease of urinary 4- 
pyridoxic acid. 

From the presented results it is evident that the drop of PLP in blood is not dependent upon the 
long duration of exposure, which is characteristic for chronic intoxications. Even deeper changes were 
obtained in a single exposure kept continuously for a sufficiently long time. Direct binding by carbon 
disulphide metabolites seems possible first of all with respect to pyridoxamine.’ However, most 
probably an equilibrium exists between different forms of vitamin Bg, because they can be enzymatic- 
ally converted into one another. Iv9 Thus, the drop in the PLP in blood may reflect in an indirect way 
the binding of other forms of vitamin Be, especially of pyridoxamine resp. its phosphate. 

Whether or not significant drop of PLP occurs also in vivo in other tissues remains to be answered: 
using another indirect method we failed formerly to find any essential drop of the activity the PLP- 
dependent enzyme, kynureninase, in the liver of rats under prolonged exposure, while a decrease of the 
activity of this enzyme found in 2-days continuous exposure seemed independent of the deficiency of 
coenzyme.6 
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