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INTRODUCTION                    

Arsenic toxicity is a global health problem affecting many 
millions of people. Contamination is caused by arsenic 
from natural geological sources leaching into aquifers, 
contaminating drinking water and may also from mining 
and other industrial processes.

The arsenic contamination was also observed in three 
districts Ballia, Varanasi and Gazipur of UP in the upper 
and middle Ganga plain, India (Ahamed et al., 2006). 
Approximately 20 incidents of groundwater arsenic 
contamination have been reported from all over the 
world (Mukherjee et al., 2006). Arsenic compounds 
show toxicity in many organs of body as kidney, liver, 
lung, gastro intestinal tract and respiratory tract (Vahter, 
2007). Kidney shows many renal functions as excretion 
of nitrogenous waste products, acid-base balance and 
balance of electrolytes and water. Arsenic trioxide 
toxicity disturb these renal functions. A disruption in 
kidney function has immediate effects on the 
composition of circulating blood (Martini, 1989). 
However to evaluate the effect of arsenic on kidney 
functions, it becomes a must to determine theurea, uric 

acid and creatinine levels in serum (Saxena et al., 
2006).

 Absorption occurs predominantly from ingestion 
from the small intestine, though minimal absorption 
occurs from skin contact and inhalation. Arsenic 
exerts its toxicity by inactivating up to 200 enzymes, 
especially those involved in cellular energy pathways 
and DNA synthesis and repair. Acute arsenic 
poisoning is associated initially with nausea, 
vomiting, abdominal pain, and severe diarrhoea. 
Human health effects of Chronic Arsenic Toxicity 
(CAT) are designated by the term arsenicosis which 
was first coined by WHO to imply a chronic disease 
caused by prolonged exposure in humans to arsenic.

Arsenic poisoning in animals is caused by several 
different types of inorganic and organic arsenical 
compound. Toxicity varies with factors such as 
oxidation state of the arsenic, solubility, species of 
animal involved and duration of exposure.

 Its origin and mobilization in the environment, its 
biochemistry and bioavailability should be well 
understood to monitor arsenic resources and 
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formulate the ways to cope with it. Arsenic is the 
extensively studied of the metals and metalloids found in 
drinking water. The association between skin cancer and 
arsenic ingestion in drinking water was seen studies in 
Taiwan, Chile, Argentina and Mexico. Inorganic Arsenic 
as well as its organic metabolites are extensively 
absorbed (approximately 80%) and excreted in the urine. 
Accumulation of As in tissues is slow and occurs mainly in 
liver, kidney and skin. Withdrawal of exposure led to a 
decrease in tissue contamination (Underwood and 
Suttle, 1999). Liver and kidney are the primary target 
organs for toxic effects of As as evidenced by clinical 
manifestation and biochemical alterations (Santra et al., 
2000). ATSDR also reported that chronic poisoning of as 
includes anemia, l iver and kidney damage, 
hyperpigmentation and keratosis. In view of this, an 
attempt has made to study the effect of arsenic trioxide 
on the renal parameters of rabbit at sub-lethal 
concentration.

MATERIALS AND METHODS

Mature and healthy Rabbits belonging to Order- 
Lagomorpha, Family- Leporidae were used to assess the 
effect of Arsenic toxicity. Rabbits weighing from 1.50-
2.25 kgs were obtained from the Veterinary College 
(Birsa Agricultural University), Kanke, Ranchi. They were 
kept in cages and supplied with dechlorinated tap water 
for acclimatization at 30.2 - 34.50C for fourteen days, 
during which they were fed with green leafy vegetables 
and grains ad libitum. The natural photo period was 
maintained during the period. Mortality during the 
experiment of acclimatization was less than 2%. Group I 
was maintained as control. Group II was exposed to 
0.2mg/kg As2O3 for the period of 15 days. Group II was 
exposed to 0.6mg/kg As2O3 for the period of 7 days 
intraperitoneally. Blood samples for renal parmeters 
were collected from the ear vein of each rabbit with 
syringes and needles. Samples were stored in vials 
without EDTA and with EDTA (10%) in deep freeze and 
were analyzed in the laboratory for various renal 
parameters by standard techniques.

RESULT AND DISCUSSION

The data was statistically analyzed both by T-test and 
ANOVA through which it was observed that the 
complete pictures (CP) of renal parameters were 
significantly disturbed in arsenic feed groups. Renal 
function was evaluated in terms of Serum creatinine, 
Serum urea and Serum Uric acid values in both two 
experimental groups. As evident from the table the 
subsequent increase in all the three parameters in 
both Group 1 and Group 2 have been found which is 
statistically significant treatments  (p<0.05) (Table 1). 
As for Creatinine the P-value of the F-test is less than 
0.05, there is a statistically significant difference 
between the means of the 3 variables at the 95.0% 
confidence level. Like the liver, the kidneys will 
accumulate arsenic in the presence of repeated 
exposures. The kidneys are the major route of arsenic 
excretion, as well as major site of conversion of 
pentavalent arsenic into more toxic and less soluble 
bivalent arsenic. Site of arsenic damage in the kidney 
includes capillaries, tubules, and glomeruli 
(Schoolmeester and White, 1980; Squibb and Fowler, 
1983; Winship, 1984). In kidney ,arsenic exerts its 
toxic effects through several mechanisms, the most 
significant of which is the reversible combination 
with sulflydryl group of proteins present in 
glomerular filteration membrane (Yoon et al., 2008). 
It causes oxidative stress by producing reactive 
oxygen species (Flora et al., 2007; Vahter, 2007) 
which damage proteins. Due to lipopilic nature, 
arsenic also attaches to lipid, increases the lipid 
droplets in the slit pores of glomerular filteration 
membrane. Both the above reasons are responsible 
for decreased glomerular filteration rate (GFR), 
causing retention of nitrogenous waste products into 
the blood.  The increased level of serum creatinine 
after arsenic trioxide intoxication is due to inhanced 
formation of metabolic waste product of muscle 
metabolism. Further, creatinine is anhydride of 
creatine. Muscle contains phosphocreatine which 
undergoes spontaneous cyclization with loss of 
inorganic phosphorous to form creatine. Conversion 
of creatine to creatinine is a non enzymatic 
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irreversible process. Due to affinity for thiol group of 
various proteins found in the cell membrane of muscles, 
arsenic damages the cells due to which the enzyme CPK 
(Creatinine phosphokinase) gets released from the cells 
which is responsible for the conversion of 
phosphocreatine into creatine. Thus increases the level 
of creatinine. For Urea the P-value of the F-test is less 
than 0.05, there is a statistically significant difference 
between the means of the 3 variables at the 95.0% 
confidence level. Urea is end product of protein 
metabolism, gets inceaed and serum level of urea 
increases (Aphosian, 1989). Anetor (2002) revealed that 
production of oxygen free radicals by arsenic induces 
tubular necrosis which in turn increases tubular 
permeability, resulting in diffusion and backleak of the 
filterate across the tubular basement membrane back 
into the interstitium and circulation, leading to an 
apperent decreases in GFR. Under these circumstances, 

backleak of filterate results in decreased excretion 
and increased retention of nitrogenous waste i.e urea 
in serum (Klassen, 1996; Verbeke et al., 1996). For 
Uric acid also the P-value of the F-test is less than 
0.05, there is a statistically significant difference 
between the means of the 4 variables at the 95.0% 
confidence level. The serum uric acid concentration is 
determined largely by the efficiency of renal 
clearance and rate of purine metabolism (Anetor, 
2002; Chandra Sekher et al., 2003; Dioka et al., 2004; 
Kalia and Flora, 2005). Uric acid is the final product of 
purine metabolism. Moreover, formed from guanine 
and hypoxanthine via xanthine in reactions catalyzed 
by guanase and xanthine oxidase of liver, small 
intestine and kidney. Arsenic intoxication changes the 
activity of guanase and xanthine oxidase which 
results into the increased serum level of uric acid.

  

Table -1. Renal parameters (all values are Mean+S EM)  

 SHAM CONTROL  GROUP 1  GROUP 2

Serum creatinine (mg/dl)
 

1.3+
 

0.4
 (0.8-1.8)
 

2.8+0.7
 

3.5+ 1.01

Serum Urea (mg/dl)

 
5.4+

 
1.2

 (4.2-6.8)

 

14 +2.8

 

18 + 5.3

Serum uric acid (mg/dl) 0.75 +0.03
(0.6-0.9)

1.4 + 0.76 2.18 + 0.96

Fig. 1. Serum Creatinine of Rabbit of three different groups. 

Control, Group I and Group II. Bars are Mean±(n=5) from the 

respective control group.

Fig. 2. Serum Urea of Rabbit of three different groups. 
Control, Group I and Group II. Bars are Mean±(n=5) 
from the respective control group.
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Fig. 3. Serum Uric acid of Rabbit of three different groups. 

Control, Group I and Group II. Bars are Mean±(n=5) from 

the respective control group.

In the present study there is a significant rise in serum 
creatinine, urea and uric acid level of arsenic treated 
rabbits as compared to control which is similar with the 
previous observation (Roger et al., 2000; Islam et al., 
2009) where the significant increase in serum creatinine, 
urea and uric acid levels implies a relationship between 
the As level and the degree of chronic renal insufficiency.
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