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ABSTRACT

The chemical and related industries occupy a key position in the economic life of a nation. The chemical industry
supplies a vast range of products which find their way in to a wide spectrum of human activity. Many of these chemical
when present in the environment are potentially hazardous. Some being explosive some inflammable, some toxic and
yet some others corrosive etc. Adverse effect of chromium are mainly associated with hexavalent from which are highly
toxic to humans. Inhalation exposure to the insoluble chromium (1V) results in the retention of metals inside lungs for
long period of time. Exposure to hexavalent chromium causes dermatitis allergic skin reaction, respiratory diseases
and gastro — intestinal ulcers. In the present investigation the biochemical factors namely, total protein, free amino
acids, total lipids and free fatty acid were estimated as per the standard methods as follows in various tissue such as
brain, kidney, muscle and liver of albino wistar rats exposed to sublethal concentration of potassium dichromate to
the duration of 15, 20 and 30 days. The results show all the biochemical factors values of total protein increased
gradually from less to longer duration. Whereas the free amino acids gradually decreased. The total lipids are
gradually increased the free fatty acid are gradually increased. The values are statistically significant.
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INTRODUCTION

Environmental pollution cause health problems by affecting human health and lives, economic problems by affecting
human property and materials, ecological problem by disturbing a balanced ecosystem, interfering with the
conservation of natural resources and threatening the mere existence of some species and aesthetic problems by
generally affecting human senses. The environmental detoriation by man is attributable to three major causative factors
such as over population, urbanization and industrialization. The increasing amount of waste generated by these
phenomena undoubtfully degrades the quality of land, air, water and food (Southwick, 1976).

The rat that are used in laboratory research are domestic rats of the species albino wistar of the species albino wistar
rats. The hexavalent chromium, potassium dichromate has been selected as a test chemical in the study. Since the basic
tanning powder produced in the TCC workers are exposed.

MATERIALS AND METHODS

The white rats albino wistar 200 -250 mg were used for the experiment. They were maintained on commercial diet
supplied by “Hindustian level Limited” Bombay marketed the trade name Gold Mohur Feed” water provided aslibitum.

Toxicity Evaluation (LD*)

The LD50 for potassium dichromate was determined by dispensing potassium dichromate in drinking water orally.
Different logarithmic concentration were determined by Finney (1964). In view of above route of administration for
experimental studies, Potassium dichromate was mixed in water (basing on its body weight) for sublethal dose. The
water volume was restricted to 50 ml/ day to allow the rat to drink. In some cases if water is remaining readministered
orally through a dispencer to maintain dose Vs body weight ratio.
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The biochemical factors namely total protein free amino acids, total lipids and free fatty acids were estimated as per
the standard methods follows in various tissue such as brain, kidney, muscle and liver of rat albino wistar exposed to
sublethal concentration of potassium dichromate to the duration of 15, 20 and 30 days.

The total protein in the tissues of albino wistar was estimated by the method of Lowry et al., (1951). Free amino acid
level was estimated by the method of Moore and Stein (1954). The total lipid content was estimated by the method of
Folch et al., (1957). The total fatty acids were estimated as per the method described by Natelson. (1971).

STATISTICAL ANALYSIS
All the data were analyzed as per the method of Pillai and Shinha (1968).
RESULTS AND DISCUSSION

Table 1-4 Figure 1-4 and plate indicates the result that the protein increased gradually less to longer duration in the
different tissues such as brain, kidney, muscle and liver in 15, 20 and 30 days duration of rat. In the similar way the
percent increment of lipids also recorded. The free amino acid and free fatty acid are gradually decreased from
exposure rat.

In the percent investigation toxic agent potassium dichromate (K2Cr207) has manifested its effect by significantly
altering the protein metabolism and slightly in lipid metabolism in the tissue such as brain, kidney, Muscle and liver of
male albino wistar rat.

Due to the impairment of energy metabolism, the tissue have not been utilized by the animal for energy production
under stress condition of the animal to the heavy metal chromium. In this condition the energy source was obtained
from the altering source like amino acid and fatty acids. Due to this utilization the amino acid and fatty acids were
decreased in tissues (Suzzki and Fukuda., 1990).

In the present study slight increase in the liver tissue may be due to the adipose tissue breakdown to liberate glycerol
for formulation of glucose and fatty acid for energy production as mentioned above. Hence there was decreased content
of fatty acid in brain, Kidney and muscle. The increment of fatty acid content in the liver tissue may be due to the fact
that the liver was damaged and hence the conversion of fatty acid to glycogen has not occurred. Moreover the fatty
acids content from other tissues were brought to liver for breakdown process, hence the fatty acid content might have
increased in liver (Steinhoff et al., 1986).

In conclusion the administration of potassium dichromate caused changes in the metabolites and metabolism. The
changes are very much proven in the liver. This visual observation of liver showed cirrhosis and extensive damage of

tissue (Beck et al., 1982). This obviously affect the liver metabolism and liver function. Hence there was unusal deposit
of carbohydrate and fat in the liver.
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Table -1. Total Protein content in selected tissue of rat (Albino wistar) exposed to sub lethal of potassium dichromate.

Experimental Animal -
. Probability
. Normal animal
Tissue 15-Days 20- Days 30- Days F Value Value
Brain | 440.13+0.16 762.43+0.16 | 1014+0.16 | 1556.66+0.22 | 6382156.46 | 0.0000
Liver | 454.54+0.21 954+4.60 121442.10 | 1585.16+4.87 | 11470.7582 | 0.0000
Kidney | 340.43+2.00 567.42+3.05 | 971.14+2.90 | 1437.50+4.09 | 20032.11157 | 0.0000
Muscle | 135.56+1.40 205.48+1.74 | 391.83+£1.70 | 554.64+1.62 | 13427.1882 | 0.0000

Values means * of 6 individual observations. Values in parenthesis indicates % change over control.

Fig - 1. Total Protein content in selected tissue of rat (Albino wistar) exposed to sub lethal of potassium dichromate
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Table-2 Free amino acid content in selected tissue of rat (Albino wistar) exposed to sub lethal of potassium dichromate.

Experimental Animal -
. Probability
. Normal animal
Tissue 15-Days 20- Days 30- Days F Value | Value
Brain | 13.50+0.42 12.33+0.42 | 9.00£0.36 | 6.38+0.60 | 43.6797 | 0.00
Liver 14.33+0.42 13.33+0.49 | 9.1620.46 | 7.0+0.34 61.1248 | 0.00
Kidney | 24.43+0.30 21.00+£0.34 | 19.14+0.40 | 14.33+£0.33 | 152.1482 | 0.00
Muscle | 9.66+0.4 8.16+0.40 | 6.00+0.00 | 4.16+0.16 | 100.0000 | 0.00

Values means * of 6 individual observations. Values in parenthesis indicates % change over control
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Fig. -2. Free amino acid content in selected tissue of rat (Albino wistar) exposed to sub lethal of potassium dichromate.

Table -3. Total lipid content in selected tissue of rat (Albino wistar) exposed to sub lethal of potassium dichromate.
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Experimental Animal -
. Probability
. Normal animal

Tissue 15-Days 20- Days 30- Days F Value | Value

Brain | 7.00+0.36 9.50+0.34 | 12.0+0.63 | 15.0+0.71 | 41.754 0.0000
Liver 11.00+0.51 12.40+066 | 13.43+0.33 | 15.46+0.63 | 9.6750 0.0004
Kidney | 8.00+0.25 9.33+0.23 | 13.23+0.33 | 16.0+0.49 | 157.0635 | 0.0000
Muscle | 5.16+0.60 7.00+0.36 | 7.30+0.33 | 8.66+0.42 | 10.6265 | 0.0002

Values means + of 6 individual observations. Values in parenthesis indicates % change over control.

Fig -3. Total lipid content in selected tissue of rat( Albino wistar) exposed to sub lethal of potassium dichromate
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Table -4. Total fatty acid content in selected tissue of rat( Albino wistar) exposed to sub lethal of potassium
dichromate.
Experimental Animal
. P Probability
. Normal animal
Tissue 15-Days | 20- Days | 30- Days | FValue | Value
Brain | 5.00+0.36 4.5040.22 | 4.00+0.36 | 3.50+0.22 | 4.5435 | 0.0138
Liver | 3.43+0.30 3.8340.30 | 3.83+0.16 | 4.16+0.16 | 0.4545 | 0.7170
Kidney | 4.14+0.30 3.0040.16 | 3.24+0.16 | 3.50+0.22 | 1.4815 | 0.2498
Muscle | 2.16+016 1.16+0.16 | 1.16+0.16 | 1.00+0.00 | 13.665 | 0.0000

Values means * of 6 individual observations. VValues in parenthesis indicates % change over control.
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Fig -4. Total fatty acid content in selected tissue of rat( Albino wistar) exposed to sub lethal of potassium dichromate.
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