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Abstract 
      Lead acetate as one of the environmental pollutants can threats the life of living 

creatures in many ways, it has a long half-life, accumulates mainly in the soft tissue 

and leads to adverse effects in these tissues. An experiment was conducted to study 

the effect of oral feeding of lead acetate on histological features of liver, kidney, testis 

and muscle of albino mice. Mice were treated with 0.05 mg/100 ml lead acetate (LA) 

for 10 days (group A) and for and for 20 days (group B) and for 30 days (group C). 

The histological section of liver of mice group A characterized by slightly blurred 

trabecular structure with foci of hepatitis which increased with cytoplasmic vacules in 

group B but in group C liver reveal necrosis, heamorrhage, hepatitis with dysplasia. 

Testis revealed foci of spermatic hypoplasia in group A, areas of fibrosis and 

spermatic arrest revealed in group B and C with mild degree of maturation in last 

group. Skeletal muscle fibers not changed in group A but characterized with focal 

mononuclear cell infiltration and myositis in group B but necrosis and skeletal muscle 

atrophy with increase perimuscular adipose tissue and fibrosis revealed in fibers of 

group C.  
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Introduction  
   Due to the industrial processes and 

smokes from petrol vehicle, lead is 

considered as one of the major 

environmental pollutants (1). Although 

lead is eliminated from petrol in many 

countries, but it may have other origins 

such as industrial pollution (1, 2). One 

of the main problems with heavy 

metals is their ability to bio-

accumulate. 

Bio-accumulation means the metals do 

not leave the body by their own 

accord; instead they accumulate in 

certain tissues. Due to bio-

accumulation, heavy metals are passed 

up the food chain from smaller species 

(fish) to humans. The main tissues 

targeted by heavy metals include the 

liver, kidneys, .The main organs of 

excretion for heavy metals include: 

liver, kidneys, and lungs, digestive 

tract and skin. If these organs are not 

excreting efficiently during the metal 

detoxification process, the individual 

may become more toxic and 

experiencing more symptoms (3). 

There are evidences, which show that 

lead is a toxic agent with multiple 

target organs (4). Liver and kidney are 

important organs of metabolism, 

detoxification, storage and excretion of 

xenobiotics and their metabolites, and 
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are especially vulnerable to damage. 

As the liver is an important target 

organ, and the kidney of heavy metal 

toxicity (4,5).(6) showed that  The 

histoarchitecture of the liver was  

grossly intact after exposing to heavy 

metal.The histochemistry , 

histopathology  of hepatic cells of 

albino rats were affected by heavy 

metal because level of glycogene and 

protein decreased in the hepatocytes 

and histopathological study showed 

pyknotic, degenerative and bi-

nucleated nuclei,vacuolization, and 

hepatocellular fluid accumulation 

inside centrilobular region  (7).( 8) 

showed that the ;heavy metal induced 

neurotoxicity includes skeletal muscle 

symptoms (extremity weakness and 

wasting, muscle cramp) in addition to 

ataxia and disturbances of sensory and 

visual function. In this study the effects 

of MeHg exposure on skeletal muscle 

were investigated in rats receiving 

orally administered MeHgCl at 5 

mg/kg/day for 12 days. 

Accumulated data suggest there is a 

close relationship between declining 

reproductive health andenvironmental 

pollutants like lead  (9).Reproductive 

dysfunction by lead has distinct 

morphological and biochemical 

features such as disorganized epithelia, 

decrease sperm quality, and alter sperm 

morphology, and low androgen levels 

(10,and 11) 

. In the animal model, lead has a 

primary toxic affect on the 

hypothalamicpituitary unit, a primary 

effect on the testes, and acts at all 

levels of the reproductive axis (12). 

(13)They showed that the Single 

intraperitoneal injection of lead acetate 

to Swiss mice stimulatedtesticular 

weight loss with a constant increase in 

the incidence of abnormal sperm 

population anddecrease in the total 

sperm count. 

 

LH is primarily responsible for 

stimulating testicular Leydig cell 

secretion of testosterone. In the animal 

model, lead has a primary toxic affect 

testes, and acts at all levels of the 

reproductive axis.lead exposure 

produces a dose-response suppression 

of serum testosterone and 

spermatogenesis( 14). 

Materials and Methods: 
2.1 Animals: 

      Twenty four (weight 250-300g) 

mature male mice of 6 weeks age were 

housed in plastic cages measuring 

about (29×15×12) cm, with about four 

rats per cage. Floors of cages were 

covered with soft crushed wood 

shaving; all cages were washed two 

times per week with 70% alcohol 

throughout the period of the study. 

      The animals were kept in the 

animal house of Sulaimani university 

thus in an air conditioned room with an 

optimum temperature of 24±2   ْ  C and 

exposed to about 12-14 hours/day light 

program, these conditions represent the 

optimum environmental conditions 

which are required by the mice. During 

the period of the experiment abnormal 

and sick mice were excluded. Water 

and food was locally prepared and 

consists of available constituents 

which fulfill the mice dietary 

requirements. 

2.2 Experimental design: 

      Twenty four mature male mice at 

the age of six weeks were included in 

this study. The present work was first 

divided the 24 mice into four groups as 

the following: 

1. Control group: this group was 

orally administrated normal 

saline during the four weeks 

period of the experiment. 

2.  treated Group: this group was 

orally administrated  of 0.05% 

lead acetate during the 10 dayes 

period of the experiment.           
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3- treated Group: this group was 

orally administrated 0.05% of lead 

acetate during the 20 dayes period of 

the experiment.                                                    

4-treated Group: This group was 

orally administrated 0.05% lead 

acetate during the 30 dayes period of 

the experiment.   

      At the end of the period of 

treatment, blood was collected by heart 

puncture and serum was separated to 

estimate testosterone level. 

 Histology: Liver, testes and skeletal 

muscle were isolated and  fixed in 10% 

neutral buffered formalin for 72 hours, 

and dehydrated through increasing 

concentrations of ethanol and 

embedded in paraffin. Serial sections  

were cut, and stained with hematoxylin 

and eosin.  (Fisher Scientific). 

STATISTICAL ANALYAIA  

We analyzed mean data by analsis of 

variance and performed post –hoc 

significant level was P<0.01.Values 

was mean±SEM.We analyzed data 

using the commercially available 

software package  SPSS 

(SPSS.Inc,Chicago,IL). 

 

Results: 
Histopathological studies showed that 

liver of control mice composed of 

lobules with central vein and 

peripheral hepatic trads, hepatocytes 

are arranged in trabeculea and are 

separated by sinusoids, they are regular 

with central nucleus and peripheral 

nucleolus as showed in figure 

(1).figure (2)showed  the effect of lead 

acetate after 10 days duration on the 

liver ,the trabecular structure is slightly 

blurred with foci of hepatitis .figure 

(3)showed the effect of lead acetate 

after 20 dayes .The trabecular structure 

is blurred with some cytoplasmic 

vacules, foci of hepatitis and 

regenerative changes. 

Figure (4)showed the effect of lead 

acetate on liver after 30 dayes. Blurred 

structure, foci of necrosis 

heamorrhage, hepatitis with moderate 

dysplasia and increased foamy vacules 

in the cytoplasm of hepatocytes. 

Figure (5) normal skeletal muscle 

bundles in control group and treated 

group for 10 dayes with laed acetate. 

figure(6) showed skeletal muscle fibers 

of mice after 20 dayes of treatment it 

showed focal mononuclear cells, 

infiltration and features of myositis. 

Skeletal muscle of the treated mice for 

30 dys reveal in figure (7)features of 

acute myositis with foci of necrosis 

and in some of them skeletal muscle 

atrophy with increased perimuscular 

adipose tissues and fibrosis  

Figure (8)showed normal testes in 

control group and the treated group 

after 10 days characterized by normal 

testicular tubules with primary and 

secondary spermatocytes and normal 

degree of maturation. 

Testes of treated mice for 20 days 

revealed areas of fibrosis and 

spermatocytic arrest with very low 

degree of maturation  and  some of 

them showed moderate degree of 

maturation as appear in figure (9) 

Figure (10)showed spermatic  

hypoplasia but still normal maturation 

 

  
 

 

 
 

 
 

Figure (1) 

 

Figure (2) 

 

Figure (3) 
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Table (1) showed that Compared to 

control mice, lead acetate treated mice 

had significant decreasing of serum 

testosteron (P<0.01), in treated group 

(T1) fore 10 days duration was 

0.35±0.028, in 

Treated group (T2) for 20 days 

duration was 0.5±0.13 and in treated 

group (T3) for 30 days duration was 

0.37±0.04, but in control group was 

1.02±0.062 . 
Table 1:Means of serum testosterone in lead 

acetate treated(0.05% for three 

durations)and control mice. 
Testosteron Means±SE  

T1(10 days duration) a0280.35±0.  

T3(30 days duration) a0.37±0.04  

T2(20 days) a0.50±0.13  

Zero time  b1.02±0.062 

 

DISCUSSION: 

Histopathological studies of liver 

showed changes which reflect damages 

in hepatic tissues possibly due to 

cycling of heavy metal this gains 

support from (15), and who also 

observed the same histological changes 

in liver in rat after exposure to heavy 

metals. it has been reported that heavy 

metals forms mercaptides with the-

SH(thiol)groups of cysteine and less 

stable complexes with other  amino 

acide chain (16)and these changes 

reflect damages in hepatic tissues (17) . 

skeletal muscle showed features of 

myositis with foci of necrosis and in 

some of them skeletal muscle atrophy 

with increased perimuscular adipose 

tissues and fibrosis. The histological 

sections of skeletal muscle of rat 

treated by lead acetate revealed 

oedema and necrosis (18) and The 

histological section revealed oedema  

and necrosis of dogs muscle after 

treatment with lead Acetate ( 19). 

  Are view of literature suggests that 

some metal, such as lead, cadmium, 

arsenic, and mercury can affect male 

reproductive functions including 

spermatogenesis (20). 

Figure (4) 

 

Figure (5) 

 

Figure (6) 

 

Figure (7) 

 

Figure (8) 

 

Figure (9) 

 

Figure (10) 
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In the present study, our results clearly 

demonstrated that exposure of an adult 

male mice to lead acetate can seriously 

alter the testes and reproductive tract. 

Male mice exposed to lead acetate 

showed an alteration of the normal 

histological structure. 

In the present study, male mice treated 

with lead acetate exhibited disordered 

arrangement of germ cells, a decrease 

spermatogenic cell layer in the 

seminiferous tubules. These findings 

support the results from other reports 

with indicated that lead (21,22) altered 

testis histology resulting structural 

defects in spermatids and sperm mice, 

rat, and rabbits. our result suggest that 

there is significantly decrease in the 

level of  serum testosterone in the three 

treated group of mice ,One possible 

explanation is that these compounds 

may be toxic to testicular histological 

structure in agreement with other 

reports (23). Other authors suggest that 

a principal mechanism of action of lead 

toxicity at the level of the 

hypothalamic-pituitary axis or a 

combined defect involving the gonad 

and hypothalamic-pituitary sites 

(24)However, the impairment of 

spermatogenesis appeared to be as a 

consequence of the decline of 

testosterone serum in treated rats since 

the androgen is clearly essential to the 

gametogenesis (25). Leydig cells 

secrete the male hormone, testosterone, 

which is a prerequisite for the 

production of sperm.  Various studies 

suggest an interaction of heavy metal 

with the hypothalamo-hypophysis axis 

controlling spermatogenesis (26) These 

products may also interact directly 

with Sertoli or Leydig cells, 

responsible for testicular production of 

proteins involved in the transport and 

the production of testosterone, 

respectively. Therefore, lead exposure 

resulted in oxidative stress and this 

was well extrapolated from the 

increase in lipid peroxidation products 

(LPP). An increase in LPP damages 

various cellular components of 

tissues(26).  
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تأثير الرصاص على المواصفات النسيجية للكبد والعضلات والخصية وتركيز 

 التيستوستيرون في الفئران البيض

 
 سولاف مصطفى محمد*

 
 قسم علوم الحياة /كلية العلوم / جامعة اسليمانية*

 
 الخلاصة:

 خلات الرصاص هي احدى الملوثات البيئية والتي تؤثر على الاحياء بطرائق عديدة .

تم تنفيذ تجربة لدراسة تأثير التغذية بشكل رئيسي في الانسجة الرقيقة وتؤدي الى التأثير على الانسجة ، تتجمع 

 بخلات الرصاص على المواصغات النسيجية في الكبد والكلية والخصية والعضلات للفئران البيض .

يوماً  24( وA) المجموعة ايام  04مل من خلات الرصاص لمدة 044ملغم/ 4.44تم معاملة الفئران بتركيز 

 ( .Cيوماً ) المجموعة  34( و B)المجموعة 

تأثيراقًليلاً مع حالة التهاب للكبد مع زيادة الفجوات  A اظهرت المقاطع النسيجية للكبد في المجموعة 

تقرحات مع نزيف دموي والتهاب الكبد في حين  Cفي حين اظهرت المجموعة  Bالسايتوبلازمية في المجموعة 

فأظهرت تليفاً مع درجة متوسطة في النضج في  CوB اما المجموعة  A هرت الخصية تضخم في المجموعة اظ

 المجموعة الاخيرة .

 . Cاخيراً تليف الالياف في المجموعة وA لم تتغير اليفات الجهاز العضلي في المجموعة  


