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ABSTRACT  

Cadmium (Cd) is one of the most toxic environmental pollutants, causing a number of adverse health 

effects in humans. The main objective of this study was to evaluate the effect of cadmium on the 

pancreas. Mine male mice were divided into three groups: the control (Ctrl-) group, the STZ-treated 

diabetic control group and the Cd-treated experimental group.   

STZ-treated mice which received a single dose of ip injection of 8 mg/kg of body of STZ dissolved in a 

freshly prepared solution of sodium citrate used as a positive control for diabetes and the control non 

treated mice received distilled water during the experiment. Cd-treated group had distilled water enriched 

with cadmium. This experiment was conducted for seven days.  

Exposure of the mice to the cadmium caused a significant decrease in the animals' body weight and 

decrease in the blood glucose level. Our results suggest that cadmium exposure induced a sever 

hypoglycemia 
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INTRODUCTION 
Cadmium (Cd) is a toxic, natural, and non-

essential heavy metal widely distributed in the 

earth's crust. It has many industrial applications, 

for example, it is used in alloys, color pigments, 

electroplating, and rechargeable nickel-cadmium 

batteries [1]. In mammals, the main sources of 

cadmium exposure are water, contaminated food, 

cigarette smoke, and industrial pollutants [2,3]. 

Although cadmium accumulates preferentially in 

the liver, kidneys, and bones, pancreas is also an 

important target organ [4, 5]. 

The pancreas is a single organ consisting of two 

distinct parts: the exocrine pancreas and the 

endocrine pancreas [6]. The exocrine tissue 

produces pancreatic juices, which participate in 

digestion, while the endocrine tissue composed of 

four different cell types (alpha, beta, delta, and 

pancreatic polypeptide) [7, 8],  secreting glucagon 

and insulin into the blood to regulate blood 

glucose [9,10]. Pancreas dysfunction can induce 

either hyperglycemia or hypoglycemia. Diabetes 

is a chronic disease affecting approximately 382 

million people worldwide which represents 8.3% 

of the world's population [11]. In 2013, it caused 

5.1 million deaths, that is, one person died of 

diabetes every six seconds [11]. This is a chronic 

hyperglycemia that occurs when the body is 

unable to produce enough insulin or use insulin 

effectively [11, 12, 13]. Insulin is an hormone secreted 

by pancreatic β-cells, which allows glucose in 

food to enter the cells of the body, where it is 

converted into the energy necessary for the proper 

functioning of muscles and tissues [11]. 

In contrast to diabetes, hypoglycemia is an 

abnormally low blood sugar concentration of less 

than 0.70g / l that exposes the subject to potential 

danger [14]. It is caused by either an excess of 

insulin or a defect in glucose production. While 

many environmental risk factors for diabetes have 

been identified, such as obesity, diet, and lifestyle, 

some experimental studies suggest that cadmium 

exposure may be associated with an increased risk 

of developing diabetes. . However, these 

experimental data are contradictory because other 

studies have shown that cadmium can also 

improve the ratio of glucose-stimulated insulin 

release [15, 16]. 

The objective of this study is to evaluate the 

effects of acute Cd exposure on mice. 
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MATERIAL AND METHODS 

 

Animals and maintenance 

Nine adult male mice in good health, weighing 

around 20g, raised at the Institute Pasteur animal 

facility in Côte d'Ivoire (IPCI) were used in this 

study.  

The animals were housed in groups of 3 mice per 

cage in a room maintained between 22 - 24 oC, of 

stable humidity, provided with a ventilation 

system and a system regulating periods of 

darkness. (12h) and light (12h). Animals had ad 

libitum access to food (granulated, FACI, 

Abidjan) and water. 

 

Experimental protocol 

Mine male mice (Musculus Abbinos) were divided 

into three groups of three each: the control (Ctrl-) 

group, the STZ-treated diabetic control group and 

the Cd-treated experimental group.  The STZ-

treated mice which received a single dose of ip 

injection of 8 mg/kg of body of STZ dissolved in 

a freshly prepared solution of sodium citrate used 

as a positive control for diabetes and the control 

non treated mice received distilled water during 

the experiment.  

The Cd-treated group had distilled water enriched 

with cadmium (50 mM). This experiment was 

conducted only for seven days.  The weight and 

blood glucose of all animals were measured every 

three days and this during the entire period of 

treatment that last 7 days. Blood glucose levels 

were measured from blood collected from the tail 

vein using an Accu Chek Active® (Roche, 

Germany) blood glucose meter.   

 

RESULTS 

 

Effect of Cd on the body weight 

At the end of these 7 days of treatment, a slightly 

increased of the body weight was observed in the 

control mice however, the STZ-treated group had 

a lost in their average body weight with no 

significant difference when compared to the 

untreated control mice. 

 The Cd-treated mice showed a highly decreased 

body weight when compared to both diabetic 

STZ-treated and the control non treated mice. This 

decrease remains statistically insignificant 

compared to untreated mice. The Cd group 

showed a clear decrease in body weight compared 

to the control group.    

 

 
Figure 1: Effects of cadmium on body weight non-diabetic 

mice.  n = 3; data are expressed as mean ± SE. * P < 0.05, ** P < 

0.01 compare to Control 

  

Effect of Cd on blood glucose 

By the end of the treatment, a highly significant 

increase in the blood glucose level of the STZ-

treated group was observed when compared to the 

control non treated mice. However a highly 

reduced blood glucose level was observed in the 

Cd-treated mice when compared to the STZ-

treated diabetic mice or even to the control non 

treated mice. 

 

 
Figure 2: Effect of cadmium on blood glucose in non-diabetic 

nice , n = 5; data are expressed as mean ± SE.  ** P < 0.01, 

compare to Control. 

 

DISCUSSION 

Cadmium (Cd) is one of the well-known, highly 

toxic environmental and industrial pollutants, 

capable to cause a number of adverse health 

effects and diseases in humans [15]. In this study, 

the effect of an acute administration of Cd on the 

body weight and blood glucose of mice was 

evaluated. At first, our study revealed that an 

acute administration of 50 mM of cadmium causes 

a significant decrease in the body weight of the 

mice compared to the controls (p <0.05). This 

may be due to an increase in lipid and protein 

degeneration caused by cadmium toxicity [17]. On 

the other hand, cadmium reacts with several 

nutrients [18]. Indeed, several studies suggest a 

competition between Cd2 + and Ca2+, Mg2+, and 

Zn2+ at the level of different metabolisms [19, 
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20].This can lead to poor assimilation of food by 

the body [21, 22]. Our results are consistent with 

several other studies such as that published by [23] 

in rats. Secondly, our results revealed that there is 

no implication of cadmium exposure and the 

occurrence of diabetes.  On the contrary, our 

results show a significant decrease in the blood 

glucose levels in the cadmium-treated mice when 

compared to first the STZ-treated diabetic control 

mice and even to the non-treated normal control 

mice (p <0.05). Unlike the STZ that is known to 

induce hyperglycemia, our study demonstrated 

that acute administration of cadmium induced 

hypoglycemia in mice. 

 

CONCLUSION 

Our experimental study revealed that there is no 

association between acute cadmium exposure and 

the occurrence of diabetes. Cadmium at this 

concentration is not a risk factor in the genesis of 

diabetes. Acute administration of cadmium rather 

induced a severe hypoglycemia in mice. 
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