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ABSTRACT 

In this study, diabetic and non-diabetic male rats were given to sodium selenite (Se), lead nitrate (LN) and sodium 

selenite plus lead nitrate through gavage. LN caused to histopathological changes in small intestine tissue of non-

diabetic LN and non-diabetic sodium selenite+LN groups. We observed that supplementation of sodium selenite has 
protective role on histopathological changes in small intestine tissue when the non-diabetic sodium selenite+LN 

group compared with non-diabetic LN group. In diabetic control group, histopathological changes in small intestine 

tissue were detected. Treatment of LN to diabetic rats caused seriously histopathological alterations. Sodium selenite 
treatment didn’t show preventive effect on LN-induced toxicity in diabetic rats. 
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1. INTRODUCTION 

Metals are a major class of known or suspected 

carcinogens [1]. Especially in developing countries, 

Lead (Pb) is one of the effective toxic heavy metal that 

has been found in environment and biological systems 

[1,2]. It is known that caused many histopathological 

alterations in several tissues like liver, kidney and brain 

[3]. It has been shown that lead exposure resulted in 

increased oxidative stress. Heavy metal toxicity has 

been related to generation of reactive oxygen species 

(ROS) [4,5]. Many researchers have reported that lead 

exposure could induce pathological changes and also 

oxidative stress in experimental animals [3]. After 

absorption, Pb is also distributed to soft tissues and 

bone [4]. Pb is lead to many toxicological effects such 

as hematological and neurological damages [5.6]. 

 

 

 

Selenium (Se) is an antioxidant for animals and human 

and its various forms have important roles in several 

biochemical and physiological process. Sodium 

selenite, a common dietary form of Se, has 

anticarcinogenic and antimutagenic effects. It is 

frequently used against Se deficiency [6]. Recent 

studies show that Se protects tissues from heavy metal 

induced oxidative damage [5]. 

Diabetes mellitus (DM) is a chronic metabolic disorder 

that continues to present a major worldwide health 

problem [7]. Additionally, it is known that sodium 

selenite is a common dietary form of selenium [8]. 

In the present study, we determined the possible adverse 

effects of lead nitrate on the small intestine tissue of 

diabetic and non-diabetic male rats and assess whether 

these effects can be ameliorate by co-administration 
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with sodium selenite. To achieve this aim, diabetic and 

non-diabetic rats were given lead nitrate and sodium 

selenite by oral gavage for 4 weeks, histopathological 

changes were assessed. 

2. MATERIAL AND METHODS 

2.1. Animals 

Male Wistar rats (weighing approximately 200-250 g) 

were procured from the Gazi University Laboratory 

Animals Growing and Experimental Research Center. 

Animals were housed in plastic cages, fed a standard 

laboratory diet and water ad libitum. Rats were exposed 

to a 12 h light/dark cycle, and maintained at 20±2 ºC. 

The animals were quarantined for 10 days before 

beginning the experiment. All rats were handles in 

accordance with the standards guide for the care and use 

of laboratory animals. The Gazi University Committee 

on the Ethics of Animal Experimentation approved all 

animal experiments (Protocol no: G.Ü.ET – 11.028). 

2.2. Chemicals 

Lead nitrate (99% purity), streptozotocin (STZ, %99 

purity) and sodium selenite (99% purity) were supplied 

by Sigma-Aldrich (Germany). All other chemicals used 

were analytical grade and also were obtained from 

Sigma-Aldrich (Germany). 

2.3. Animal Treatment Schedule 

Eight groups were formed for this study. In each group 

there were 6 animals. Groups’ names were control, 

sodium selenite, LN, sodium selenite+LN, 

STZ+control, STZ+sodium selenite, STZ+LN, 

STZ+sodium selenite+LN.                                                                                   

All rats were treated for 28 days. During the 

experimental period 1ml/ kg b.w (body weight) distilled 

water for control groups, 1mg/ kg b.w sodium selenite 

for sodium selenite treatment groups and 22,5 mg/kg 

b.w (1/100 LD50) LN [9] for LN treatment groups were 

given to rats daily via gavage. 

DM was induced using an intraperitoneal injection of 

STZ at a single dose of 55 mg/kg. STZ was prepared in 

sodium citrate buffer at 4.5 pH. Two days after 

injection, the blood glucose levels were measured from 

the tail with a glucometer. Rats whose blood glucose 

levels were 300 mg/dl or higher, they were approved to 

be diabetic and selected for diabetic groups [10]. 

At the end of the 4th week (28 days) of treatment, the 

rats in each group were sacrificed and dissected. The 

small intestine tissues were quickly taken to light 

microscopic investigations. 

2.4 Light Microscopic Examination 

The tissues from each rat were dissected and then fixed 

in Bouin. After, small intestine samples dehydrated in 

ascending grades of ethanol and embedded in paraffin. 

Sections of 6-7 μ thickness were taken from paraffin 

blocks and stained with hematoxylin and eosin (H&E) 

and examined by light microscopy (Olympus BX51, 

Tokyo, Japan) and photographed with a camera 

(Olympus E-330, Olympus Optical Co., Ltd., Japan).  

3. RESULTS 

3.1. Light Microscopic Results 

In our study histopathological examination of diabetic 

and non-diabetic rat small intestine were investigated 

using light microscope. The histological examination of 

the small intestine tissues of the control and sodium 

selenite (Figure 1) treated rats showed normal structure. 

Rats treated with LN alone exhibited necrosis and 

degeneration like dilatation of villi (Figure 2). Sodium 

selenite treatment reduced these pathological changes 

however we shown that separating from basal 

membranes (Figure 3).Diabetic control and sodium 

selenite treated (Figure 4) rats showed degeneration in 

epithelium. In diabetic LN and diabetic LN plus sodium 

selenite groups showed that seriously necrosis and 

degeneration in epithelium and also infiltration 

(Figure5-6).  

Figure 1. Small intestine sections of control  rats X100, 

H&E. L:Lumen,  ▲: villi, : muscle 
 

 

Figure 2. Small intestine sections of LN treated 

rats, X200, H&E. Dilatation of villi (), necrosis 

(N).

 

Figure 3. Small intestine sections of LN+sodium 

selenite treated rats, X200, H&E. separating from 

basal membrane  
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Figure 4. Small intestine sections of diabetic 

sodium selenite rats, X200, H&E. Degeneration 

in epitelium  

 

 

Figure 5. Small intestine sections of diabetic lead 

nitrate treated rats, X200, H&E. Degeneration in 

epitelium  and N: necrosis 

 

 

Figure 6. Small intestine sections of diabetic lead 

nitrate+sodium selenite treated rats, X200, H&E. 

degerenation ▲, infiltration  

 

 

 

4. DISCUSSION 

Lead is an important environmental toxicant that 

induces a broad range of dysfunctions [11]. It is 

reported that lead cause alter serum testosterone level 

and also sperm quality in rats [12]. Among 

environmental toxins, Pb is especially ominous because 

it cannot be converted into harmless forms by biological 

processes. There are many studies which have indicated 

that Pb exposure could cause biochemical and 

physiological dysfunctions in experimental animals and 

humans [13]. Thinking of the relationship between 

oxidative stress and Pb toxicity, caution has been 

focused on substances that have antioxidant specialities 

for show effects against Pb caused toxicity [14]. Lead is 

an important environmental toxicant that induces a 

broad range of dysfunctions [11]. The oral LD50 of LN 

for male rats is 2250mg/kg body weight [9]. In the 

present study, LN was given at 1/100 of oral LD50 and 

none of the rats died during the experimental period. 

Diabetes mellitus remains one of the leading cause 

syndromes [15]. The production of reactive oxygen 

species (ROS) is central to the pathogenesis of diabetes 

[16]. Various studies have shown that oxidative stress 

mediates diabetes-induced alterations in various tissues 

[17]. 

Liu et al., reported that Se supplements could alleviate 

toxic effect of lead in their study [18]. Furthermore, 

some researchers shows that selenium inhibit the 

absorption of lead in intestinal system [19]. Selenium 

may therefore play a protective role on toxicity caused 

by lead. 

It is reported that lead causes pathological effects on 

several tissues [20]. In our study, we showed that both 

diabetic and non-diabetic groups there are many 

histopathologic changes like necrosis, infiltration. In 

this study, because of lead induced toxicity 

histopathological changes were shown. Therefore, we 

can say that LN causes cellular toxicity in small 

intestine tissues and diabetes cause more pathological 

changes than non-diabetic groups. 

 In the present study, it is evident that lead nitrate 

caused histopathological changes in small intestine 

tissues both diabetic and non-diabetic rats. Sodium 

selenite prevents this toxicity in non diabetic groups but 

not prevent diabetic groups. 
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