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ABSTRACT 

 

The present study was designed to examine the effects of lead nitrate (LN) and whether selenium has a 
cardioprotective effect on diabetic and non-diabetic rats. Selenium and LN were administered orally for 28 days to 

streptozotocin-induced diabetic and non-diabetic rats. Animals were divided into 8 groups: control, sodium selenite, 

LN, LN+Sodium selenite, diabetic-control, diabetic sodium selenite, diabetic LN and diabetic LN+Sodium selenite. 
In our present study LN and diabetes caused histopathological changes in heart of animals. We found that sodium 

selenite treatment did not show protective effect on diabetes mellitus (DM) caused damages. However it showed 

protective effect against LN but, not completely shown a protective. 
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1. INTRODUCTION 

 

Due to heavy metals toxicity and accumulation they 

have a great ecological consideration [1]. Some of them 

are essential for living organisms including man. But 

when organisms are exposed to higher doses than 

required amount they show adverse effects. Other heavy 

metals like as lead (Pb) is non-essential for metabolic 

activities and demonstrates toxic effects [2]. Pb is a 

spread and permanent environmental and occupational 

toxic metal [3]. Organisms exposure to Pb contact with 

Pb based paints in houses, automobiles, disposable 

batteries, etc., [4]. Pb causes many pathological 

dysfunctions including cardiac [5], neurological [6], 

hepatic [4], immunological [7], renal [8] and 

haematological [9]. 

 

Selenium (Se) is an essential trace element. It has been 

reported to decrease the rate of methylmercury-induced 

neurological damages [10]. Seafood species [11] and 

vegetables [12] known to be good dietary source of this 

element. It prevents several illnesses, such cancer, 

hypercholesterolemia and cardiovascular disease [12]. 

Se was found to have a protective effects in different 

organs [13]. It was given to animals in sodium selenite 

form in most of studies [14]. 
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Diabetes mellitus (DM) is one of main reason of 

mortality in population. It is an important common 

endocrine disorder and characterized by hyperglycemia. 

This situation results from the failures in insulin 

secretion or action. DM developes and progresses 

vascular complications including cardiovascular and 

cerebrovascular diseases [15, 16]. Heart failure and 

myocardial infarction are chronic complications of DM 

[17]. After myocardial infarction, the mortality rate of 

diabetic patients is twice of non-diabetic patients[18]. 

DM causes changes in tissue biological functions. 

Alterations in functions contribute in the pathogenesis 

of organ failures [19]. Some chemical agents such as 

streptozotocin (STZ) can change function of β-cells 

leading to DM. STZ destroys β-cells which produce 

insulin in pancreas, by DNA methylation and DNA 

damage [16]. 

 

In the present study, the subacute effects of LN and 

sodium selenite on heart of non-diabetic and STZ-

induced diabetic rats were investigated light 

microscopic examination. 

 

2. EXPERIMENTAL PROCEDURES 

 

2.1. Animals and Chemicals 

 

Male Wistar rats, weighing 200-250 g, were obtained 

from the Gazi University Laboratory Animals Growing 

and Experimental Research Center. The animals were 

housed at 22±2 oC and they were supplied with standard 

laboratory chow and water ad libitum and left to 

accommodate for 10 days before the begining of study. 

The protocol which used in this study was approved by 

the Gazi University Animal Experiments Local Ethics 

Commitee. The procedures were performed in 

accordance with international guidelines for care and 

use of laboratory animals. Lead nitrate (LN), sodium 

selenite, streptozotocin (STZ) and all the other 

chemicals were obtained from Sigma Aldrich. LN [20] 

and sodium selenite [21] were dissolved in distilled 

water. 

 

2.2. Animal Gouping and Treatment 

 

The rats were randomly assigned to eight groups.  

 

Group 1: Control group (n=6)                                          

Group 2: Sodium selenite group (n=6)                                                             

Group 3: LN group (n=6)                                                 

Group 4: LN+Sodium selenite group (n=6)                    

Group 5: Diabetic control group (n=6)  

Group 6: Diabetic sodium selenite group (n=6)  

Group 7: Diabetic LN group (n=6)       

Group 8: Diabetic LN+Sodium selenite group (n=6)                               

 

During 28 days, 1ml/ kg b.w (body weight) distilled 

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

for sodium selenite treatment groups and 22.5 mg/kg 

b.w (1/100 LD50) LN [20, 22] for LN treatment groups 

were given to rats daily via gavage. Diabetes was 

induced using an intraperitoneal (i.p) injection of STZ 

at a single dose of 55 mg/kg in sodium citrate buffer 

(pH 4.5). Two days later, the blood glucose levels were 

measured from the tail with a glucometer. Animals 

whose blood glucose levels of 300 mg/dl or higher were 

approved to be diabetic [23]. 

 

2.3. Light microscopic examination 

 

The ventricles of hearts from each animal were 

dissected and fixed in Bouin. Then 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 

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. Histological results 

 

In our study histopathological examination of diabetic 

and non-diabetic rat hearts were investigated using light 

microscope. The histological examination of the heart 

tissues of the control and sodium selenite treated rats 

showed normal cyto-architecture of myocardial fibers 

and cardiac muscle cells. Rats treated with LN alone 

exhibited necrosis and degeneration in myocardial 

fibers. Sodium selenite treatment reduced these 

pathological changes but it was shown that necrosis and 

degeneration in myocardial fibers. Diabetic control and 

sodium selenite treated rats showed increased 

eosinophilia in myocardial fibers in the heart. In LN 

treated diabetic rats there were degenerative changes, 

inflammation, cytoplasmic vacuolization in myocytes 

and edema in connective tissue. In LN+sodium selenite 

treated rats edema in connective tissue and cytoplasmic 

vacuolization in myocytes were seen. (Figure 1).   
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Figure 1. (A) Heart section of control rats were observed in normal structure x200. (B) Heart sections of LN treated rats 

showing necrosis (�) and degeneration (�) in myocardial fibers x200. (C) Heart sections of LN+ Sodium selenite treated 

rats showing necrosis (�) and degeneration (�) in myocardial fibers x200. (D) Heart sections of STZ control rats 

showing eosinophilia in myocardial fibers (�) x400. (E-F) Heart sections of STZ-LN edema in connective tissue (�), 

cytoplasmic vacuolization in cardiac muscle cells (�) , inflammation  (�), and degeneration (�) in myocardial fibers 

x400. (G) Heart sections of STZ-LN+Sodium selenite treated rats showing cytoplasmic vacuolization in cardiac muscle 

cells (�) and edema in connective tissue (�) x400. 
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4. DISCUSSION 

 

Pb has some important properties that cause to its 

adverse effects. It acts like similar to calcium and 

competitively inhibits calcium actions in substantial 

areas. Particularly, it breaks the intracellular messenger 

system regulated by calcium. Also it shows high affinity 

for sulfhydryl groups so induces reduction of sulphydryl 

dependent enzyme activities [24]. Former studies 

indicate that heavy metals induces many oxidative 

damages [4, 25]. Despite the mechanism of Pb toxicity 

is not known certainly, there is demonstration that Pb 

can induce production of ROS and interrupts the 

antioxidant enzyme activities in tissues [4, 26]. 

 

Heavy metals can cause histopathologic changes in 

tissues such as liver [1], heart [27] and testes [13]. 

Accumulation of heavy metals in tissues can cause this 

changes. Accumulation does not only consist in the 

construction of the tissue also depend on the interaction 

between target organs and metals[1]. Lead causes 

pathological damages in tissue and organs such as 

kidney [28], liver and brain [4]. Various factors are 

correlated with cardiovascular diseases such as the 

industrial pollution of the environment with metals 

which has become a serious case [29]. There are too 

many unwanted effects of heavy metals on 

cardiovascular system [30, 31]. The myocardium when 

exposed to heavy metal reduces its contractility [30]. In 

a previous study authors reported histopathological 

changes such as interstitial fibrosis, vacuolization, 

hemorrhage and necrosis in rat hearts treated with 

chromium [29]. Exposure to cadmium produce 

extensive degeneration in cardiac muscle and interstitial 

fibrosis in mice heart [27]. We found by means of this 

study that LN induced many histopathological changes 

by light microscopic examinations in heart of rats. 

Histological investigations of rats shows that LN 

treatment caused abnormal pathological changes in the 

cardiac tissue.  

 

In conclusion, exposure to LN and DM caused toxic 

effects on heart tissues in rats. Sodium selenite 

treatment ameliorated LN induced histologic changes 

but not protect completely in rats, but it didn’t protect 

DM induced adverse effects. 
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