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ABSTRACT: Intake of inorganic arsenic over a long period can lead to chronic arsenic poisoning (arsenic 

sis). Effects include skin lesions, peripheral neuropathy, gastrointestinal symptoms, diabetes, renal system 

effects, cardiovascular disease and cancer. Inorganic arsenic can bind to animal and human hemoglobin and 

can change cell shape, morphology, heme metabolism, and hemoglobin levels. Diabetes mellitus has also been 

recently found to be associated with arsenic exposure in some epidemiologic studies. In the present cross 

sectional study changes in the plasma levels of fasting blood glucose level along with altered levels of 

hemoglobin% and body weight were analyzed to find out any possible relationship between them. 55 patients 

suffer from chronic arsenic poisoning which was diagnosed from clinical symptoms, and classical skin lesions 

were selected. High prevelence of diabetes and anemia were found among patients suffer from chronic arsenic 

poisoning .Alter glucose tolerance mostly found in male patient but prevelence of anemia more among female 

patients. No significant relationship was found between hemoglobin% and fasting plasma glucose. 
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I. INTRODUCTION 
  Soluble inorganic arsenic is acutely toxic. Intake of inorganic arsenic over a long period can lead to 

chronic arsenic poisoning (arsenic sis). Effects, which can take years to develop depending on the level of 

exposure, include skin lesions, peripheral neuropathy, gastrointestinal symptoms, diabetes, renal system effects, 

cardiovascular disease and cancer. Organic arsenic compounds, which are abundant in seafood, are less harmful 

to health and are rapidly eliminated by the body.
  

During long-term exposure to high levels of inorganic arsenic (e.g. through drinking-water), the first 

changes are usually seen in the skin: pigmentation changes and then skin lesions and hard patches on the palms 

of the hands and soles of the feet. Other effects of long-term exposure to high inorganic arsenic levels include 

peripheral neuropathy, gastrointestinal symptoms, conjunctivitis, diabetes, renal system effects, enlarged liver, 

bone marrow depression, destruction of erythrocytes, high blood pressure and cardiovascular disease. 
1 

In vivo and in vitro studies of inorganic arsenic exposure have shown that inorganic arsenic can bind to 

animal and human hemoglobin (Hb)
 2-4

 and can change cell shape, morphology, heme metabolism, and Hb 

levels 
5-7

. Acute exposure to arsenite has been shown to cause anemia, leukopenia, and thrombocytopenia, 

secondary to bone marrow depression 
8
. Furthermore, arsine gas is known to induce hemolytic anemia 

2, 9, 

10.
Human studies provide further evidence that hematologic variables may be involved. Analysis of 102 human 

skin lesions found that cancerous skin lesions had less total Hb in skin cells than did benign lesions 
11

. Another 

study found that chronic ingestion of arsenic-contaminated drinking water altered heme metabolism by 

increasing porphobilinogen deaminase and uroporphyrinogen decarboxylase enzyme activities in peripheral 

blood erythrocytes and increasing urinary excretion of total porphyrins 
12 

Diabetes mellitus is a heterogeneous syndrome characterized by elevated blood glucose level. Most of 

the causes of diabetes mellitus are still unknown. However, impaired insulin secretion from the pancreas or 

impaired insulin action as a result of insulin resistance in the skeletal muscle, liver and adipose tissue have been 

noted in the 

Diabetic patients 
13

. Genetic predisposition and environmental factors are important in the development 

of diabetes mellitus. Family history, some ethnic groups, aging, physical inactivity, stress of life, intake of 

excessive calories, obesity, some viral infections, medications and chemicals are well-documented risk factors.
14 

However, diabetes mellitus has only been recently found to be associated with arsenic exposure in some 

epidemiologic studies. Inorganic arsenic at relatively high concentrations increased glucose and insulin levels in 

animal models,
 15

 decreased glucose uptake in insulin sensitive cells,
 16-18

 and interfered with transcription 

factors involved in insulin signal transduction and insulin sensitivity in vitro.
19-22

 In epidemiologic studies from 

Taiwan, Bangladesh, and Mexico, high chronic exposure to inorganic arsenic in drinking water (_100 μg/L) was 
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associated with diabetes. 
23-29

 High chronic exposure to inorganic arsenic in occupational settings was also 

related to higher levels of glycated hemoglobin; a marker of blood glucose levels.
30

 However, the effect of lower 

levels of exposure to inorganic arsenic on diabetes risk is largely unknown.
31-34

 

 In the present study changes in the plasma levels of fasting blood glucose level along with altered 

levels of hemoglobin% and body weight were analyzed to find out any possible relationship between them in 

chronic arsenic poisoned patient. Hb is of particular interest because of its widespread use for assessing anemia, 

which is typically defined as a blood Hb level <12 g/dL 
35-36 

 

II. METHODS 
 The present crosses sectional study is based on 55 patients suffer from chronic arsenic poisoning which 

was diagnosed from clinical symptoms, and classical skin lesions. The cases were not suffering from any other 

chronic or metabolic disorder at the time of diagnosis. The procedures followed were in accordance with the 

principles of the Declaration of Helsinki in 1975, as revised in 1983. 

 

2.1 ESTIMATION OF PLASMA GLUCOSE BY GOD/ POD METHOD 

Glucose is oxidized to gluconic acid and hydrogen peroxide in the presence of glucose oxidase. 

Hydrogen peroxide further reacts with phenol and 4-aminoantipyrine by the catalytic action of peroxidase to 

form a red colored quinoneimine dye complex. Intensity of the colour formed is directly proportional to the 

amount of glucose present in the sample.  

 

2.2 ESTIMATION OF HEMOGLOBIN% BY CYANMETHEMOGLOBIN METHOH 

The principle of the method is based upon the oxidation of the Fe
2+

 of the hemoglobin Fe
3+

 of the met 

hemoglobin by ferricyanide, with the met hemoglobin then converted into stable cyanmethaemoglobin by 

adding of potassium cyanide. 

 

III. RESULT 
The obtained data was analyzed using SPSS software. 

Pie chart shows sex distribution in patients. (35% female and 65% male) 

 

 
 

Table 1: Distribution of plasma fasting glucose of the study population 

glucose fasting (mg/dl) Frequency Percent 

Desirable (<100) 23 42.0 

Impaired fasting glucose  

(100-125) 
20 36.0 

diabetics( ≥126) 12 22.0 

Total 55 100.0 
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Table 1 Shows that 42 % of the study populations having desirable fasting blood glucose level, 36% 

having impaired fasting glucose and 22 % are diabetes. 

 

Table 2 Distribution of plasma fasting glucose of the study population according to sex 

 

Total fasting glucose 

Total Desirable 

Impaired fasting 

glucose diabetes 

male 

  
11 

31.0% 

13 

36.0% 

12 

33.0% 

36 

100.0% 

female 

  
12 

63.0% 

7 

37.0% 

0 

0.0% 

21 

100.0% 

 

 
 

 
Table 2 shows that 63% female have desirable blood glucose level but in male only  

31% have desirable fasting glucose level. 
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Table 3: Distribution of hemoglobin %of the study population 

hemoglobin % Frequency Percent 

Desirable (>12%) 7 13.0 

Anemic (<12%) 48 87.0 

 

 
 

 

In our study population 87% patients are anemic. (Table 3) 

Table 4: Distribution of hemoglobin %of the study population according to sex 

 

Total hemoglobin% Total 

Desirable anemic  

male 

  

7 

19.0% 

29 

81.0% 

36 

100.0% 

female 

  
0 

0.0% 

21 

100.0% 

21 

100.0% 

Table 3 shows that 100% female are anemic but in male 81% are anemic. 

 

Table-5: Bivariate correlation analysis between hemoglobin%, plasma fasting glucose and body weight 

X 1= hemoglobin%, X2= plasma fasting glucose, X3= body weight 

 

variable Pearson’s  correlation 

coefficient r 

P value 

X1,2 .242 .075  NOT SIGNIFICANT 

X1,3 -.568 ‹.001 

 

From the table 4 it is evidence that there was a significant positive correlation between hemoglobin % and 

body weight. No significant correlation found between hemoglobin percent and fasting plasma glucose. 

 

IV. DISCUSSION 
To scrutinize our findings related to the possible metabolic imbalance in chronic arsenic poisoning 

hemoglobin %, fasting plasma glucose and body weight were estimated and compare with each other. 

In our study population 22% patients suffer from diabetes and 36% having impair fasting glucose.(table 1) .male 

patients are more diabetics and having impair fasting glucose  . Table 2 shows that 63% female have desirable 

blood glucose level but in male only 31% have desirable fasting glucose level. 

Animal and in vitro model systems have indicated that arsenic exposure can potentially increase the 

risk of diabetes through its effects on the inhibition of insulin-dependent glucose uptake (Walton et al. 2004) 

and insulin signaling (Paul et al. 2007), impairment of insulin secretion and transcription in pancreatic beta 

cells(DiazVillasenor et al. 2006),and modification of the expression of genes involved in insulin resistance 

(Diaz-Villasenor et al. 2007). However, the concentrations used in most mechanistic experiments are high, and 

the observed effects may not be applicable to populations chronically exposed to arsenic in the environment. 

Nevertheless, the epidemiologic literature suggests that diabetes is an adverse outcome associated with 

prolonged exposure to high levels of water arsenic (> 500 μg/L). For instance, in a cross-sectional study of 

1,595 subjects in Bangladesh, Rahman et al.(1999) reported an OR for diabetes of 1.7 (95% CI, 1.0–2.9) 

comparing arsenic exposure of > 10,000 μg/L-years to the unexposed group among those free of skin lesion. 
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From the table 4 it is evidence that about 87% patients having anemia and prevelence among female patient are 

more (100%) The findings are similar to that of earlier studies by Sikder et al.6,7,8 who identified observed in 

89.23%, 100% and 47.41% patients anemic, respectively. 

We found significant positive correlation between hemoglobin% and body weight indicating Malnutrition also 

responsible for anemia. No significant correlation was found between hemoglobin% and fasting plasma 

glucose.  

 

V. CONCLUSION 
The present study conducted an analysis of alter metabolism in chronic arsenic poisoning. High 

prevelence of diabetes and anemia were found among patients suffer from chronic arsenic poisoning .Alter 

glucose tolerance mostly found in male patients but prevelence of anemia more among female patients. No 

significant relationship was found between hemoglobin% and fasting plasma glucose. So Anemia is an 

important determinant in chronic arsenic poisoning and by improving the hemoglobin level may retard the 

progression of disease. 
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