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Abstract: In Iraq. the municipalities are responsible for the production and delivery of drinking water (DW) 

.The quality of DW in Iraq is greatly deteriorated because of the war operation in this country Objective to 

study the effects of manganese chloride on histological testes, epididymis  and kidney of rats and explore the 

dose –effects and time effects .The rats are randomly divided into six treatment groups with manganese chloride 

(60,80,100 ppm) and 2 control groups with N.S. After two different periods (3 and 6 mn.) oral administration 

Mncl2 by drinking water  (60, 80,100 ppm) to investigate testicular and epididymis histological alterations of 

manganese chloride caused interstitial and tubular histological alterations that include atrophy of seminiferous 

tubules ,autolysis and granulolysis of epididymis. 

Histopathological, the most striking lesion were observed in the kidney .the high dose of Mn+2 (100 

ppm) for two periods caused on opposite effect on nephrotoxicity. Causing exacerbation in the tubular necrosis. 
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I. Introduction 
The pollution with metals is a serious concern ,because potential contamination of drinking water 

sources can change from soil contamination .Some heavy metals have bio-impotance as trace elements but , the 

biotoxic effects of many of them in human biochemistry are of great concern .Hence , there is the need for 

proper understanding of the conditions , such as the concentrations and idation ,which make them harmful ,and 

how biotoxicity occurs[ 1] 

Manganese is an essential trace element in humans that can elicit a variety of serious toxic responses 

upon prolonged exposure to elevated concentration either orally or by inhalation. [ 2] Manganese is often 

regarded as one of the least toxic metals by the oral route because homeostasis limits the gastrointestinal 

absorption  .However ,there is increasing evidence of neurotoxicity by the oral route especially in infants[ 3]  .  
Manganese in drinking water may be more bioavailable than manganese in food. However, The IOM report also 

noted the potential for greater absorption of manganese in water compared to food. [ 4]. 

    Many reports indicate that oral exposure to manganese , especially from contaminated water sources , 

can produce significant health effects. Manganese accumulation in the kidneys in both fetal and female rats 

during pregnancy and a variety of histological effects in renal tissue and renal failure was associated with the 

ingestion of manganese containing fertilizer [ 5&6] . 

 Trace elements are essential for the function of various enzymes and other proteins . The effects of 

trace element biochemistry and physiology on parameters of fertility are presented for zinc , selenium ,iodine , 

copper and manganese  [ 7]. The sodium suproxide ( SOD) is a important enzyme among enzymes system that 

eliminates free radicals . The manganese is able to inhibit SOD by forming free radicals [ 8] .Therefore chronic 

parenteral administration of manganese produced marked degenerative changes in the seminiferous tubules  [9] .  
 A number of experimental and epidemiological studies on the genotoxic effects of metals , these 

demonstrate the manganese is clastogens inducing chromosomal aberrations , micronuclei induction , sister 

chromatid exchange ( SCE ) and chromosomal loss in human and      anima    l cells [ 10&11].  

 

II. Materials And Methods 
The present investigation was carried out in the center of experimental of Biology in Babylon 

University . A total of 40 adult males of the albino rats of the same age and weighting 200-240 g were used in 

this study .Rats were randomly divided into eight groups [ number of animals in each group (n) = 5 ] .Three 

groups ,designated groups 1-3 , were exposed to ascending concentrations of manganese chloride ( 60 ,80 and 
100 ppm ) in drinking water for 3 months . The fourth group was used as a control received normal saline . And 

another three groups were exposed to the same concentrations of MnCl2 in drinking water for 6 months and one 

group was used as a control.  

All groups were fed on a standard laboratory animal diet pellet and maintained under standard 

laboratory conditions that included controlled temperature and light, dark periods (12: 12) . 

The animals were sacrificed and representative tissue specimens from both tests , epididymis and 

kidney of each rats were removed rapidly and fixed in neutral buffered formalin ( 10 % ) . Tissue specimens 
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were then dehydrated in ascending grades of ethanol ( 70, 80, 90, 95 and 100 % ) cleared in 2 changes of 

chloroform , impregnated with 2 changes of molten paraffin wax and finally embedded and blocked out . Tissue 

sections ( 4-5 µm )  were stained with  hematoxylin and  eosin     ( HE) according to [ 12].  

 

III. Results 
Representative histological abnormalities in the cortical kidney area after 3 and 6 months of 60 ,80  

ppm Mncl2 oral  adminstration, mild-to- moderate tubular  necrosis " fig ." 1  a& b. However ,marked 

vacoulation of the cortical convoluted tubules was detected in rats to 100 ppm for 3 months .Coagulative tubular 
necrosis was apparent in rats that received 100 ppm for 6 months" fig.1"c & d  

Manganese chloride induced marked changes in the testicular tissues  and epididymis tissues of the 

exposed rats and included interstitial and tubular alterations. 

 Atrophy of semeniferous tubules Occasional tubular atrophy was observed after 3 months of exposure 

to 100 ppm Mncl2 .However .marked atrophy of seminiferous tubules with complete arrest of spermatogenesis 

was detected in rats exposed to 100 ppm manganese chloride for 6 months " fig." 2  a &  b  . 

Autolysis and granuolysis  Accumulation of coiled substances was observed in the lumens of 

epididymis in rats exposed to 100 ppm Mncl2 for 3 months .Granulolysis of epididymis was apparent in rats that 

received 100 ppm Mncl2 for 6 months . "fig ." 3  a &b  . 

 

IV. Discussion 

Results showed that Mncl2 exposure resulted in liver injury in rats and the extent of injury correlated 

positively with exposure time . 

Histopathologicaly , the most striking lesions were observed in the kidneys of male rats .In the current 

study the  early change in convoluted tubular tissue was observed in animals of all treatment groups . [13] 

reported a changes in trace elements levels showed structural damage in different organs such as the liver 

,kidney and spleen . The kidney tubular necrosis in the present study may be due to the oxidative damage 

induced by manganese chloride . Mn has an especial affinity with the mitochondrial and can largely accumulate 

in the cells contain plentiful mitochondrial ,So the manganese content is highest in the liver and the content is 

higher in the kidney and brain [14]. 

Zhang et al. found the manganese can accumulate in mitochondria and inhibit efflux of calcium . There 
is a significant inverse correlation between the amount of suproxide radicals and the specific activities of the 

mitochondria enzymes [15]. Again the results of the present study was in accordance with previous studies that 

Sprague –Dawley male rats treated with high manganese dose developed severe renal disease [16]. But in these 

study the Wister Albino rats treated with gentamicin  and manganese chloride ( 20 mg |kg per day ) showed 

severe tubular necrosis [17]. Other investigator concluded that tissue accumulation of Mn was greater by IP 

treatment could be explained by the existence of competition between iron (Fe ) and Mn that may appear , 

notably, as adisturbance in the functioning of the respiratory chain in the cells ( incomplete O2 reduction and 

formation of free radicals and oxygenated compound ). Leading to cellular degeneration  [18]. 

The results of the present investigation showed that 100 ppm MnCl2 exposure for 3 and 6 months 

caused atrophy of seminiferous tubules and autolysis and granulolysis of epididymis . These findings are in 

agreement with that reported by[19 ]. Who reported oral manganese chloride exposure seems to trigger reduced 
fertility in mice at very  high doses . Moreover, a damage of mice testis  was serious with increase of dose and 

time exposed to manganese chloride ; After 56d of MnCl2 exposure might damage seminiferous tubule and 

semimiferous epithelial cells[20 ] .  

The atrophy of seminiferous tubule and autolysis and granulolysis of epididymis in the present study 

may be due to the oxidative damage induced by manganese chloride .The oxidative damage might have 

destroyed most of the germ cells either due to the membrane damage or macromolecular degradation incurred 

by ROS leading to atrophy of seminiferous and autolysis of epididymis . Again the results of the present study 

was in accordance with previous study that oxidative stress being present in the testes after in vivo treatment of 

rats with manganese chloride  [ 21] . Metals may operate through hormonal or genotoxic pathways to affect 

male reproduction .Metals may penetrate the blood testis barrier to potentially affect spermatogenesis , either by 

affecting genetic integrity or hormone production .Effects may be at different stages of the cell cycle such as 
during meoitic disjunction and such abnormalities can have deleterious effects on reproduction   and offspring   

[ 22 ] . [23]Who reported that manganese has the mutagenicity on reproductive cells of male mice when 

injecting manganese chloride i.p. in mice at 50 mg |kg .[ 24]these findings that manganese acts as an antagonist 

of iron , disrupting the enzymatic activity and inhibited protein and gene expression .Cheng etal . Found that 

manganese induced mitochondrial dysfunction and disturbance of calcium hemostasis contribute  to the adverse 

effects on the leydig cells at the early |immediate stage after treatment (2 and 4 h.). However at later           

stages ( 24 and 48 h. ) manganese could arrest the cell cycle induce apoptosis of primary leydig cells [25] 
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Manganese chloride at the dose of 15 mg| kg and 30 mg| kg could induce apoptosis of spermatogenic cells[ 26] . 

For rats Xiulian etal. Found 15 mg kg MnCl2 exposure for 4 Wks could promote the expression of caspase- 3 

and inhibit the expression of Ki-67 in rat spermatogenic cells .It may be an important mechanism of 

spermatogenic dysfunction[ 27].     

 

V. Conclusion 
 The results of the present study indicate that MnCl2 exposure resulted in liver injury in rats correlated 

positively with exposure time .Moreover ,our investigation has demonstrated that histological alterations of 
testis and epididymis depend on dose effect and time effect.  
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"Fig "1: Light micrograph sections stained with hematoxylin  and eosin ,showing : a&b: The many cortical       

               convoluted tubules are revised by necrotic cells (arrows),80 ppm MnCl2 for 3 and 6 months. 

               c: Vacoulation of the cortical convoluted tubules (arrows),100 ppm for 3 months. 

               d: Coagulative tubular necrosis (arrows),100 pmm manganese chloride for 6 months.   

 

 
"Fig." 2 :  Light micrograph sections stained with hematoxylin  and eosin ,showing :                                                         

               a: Testicular atrophy was observed after 3 months of exposure to 100 ppm  of   manganese chloride .    
      b: Sever necrosis ,vacoulated seminiferous tubules necrosis ,100 ppm MnCl2 for 6 months.           

 

 

 

 

 

 

 
 

 

 

 

 

"Fig."3: Light  micrograph sections stained with hematoxylin and eosin ,showing : 

              a: Accumulation  of coiled substances in lumen of epididymis ,autolysis 100 ppm for 3                                               
                  ( arrows ).     

             b: Granulolysis  of the endothelial  cells ,100 ppm for 6 months (arrows ).       
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