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Summary 

     The study was carried out to evaluate histological changes induced by Aluminum chloride in 

Wistar rats. Forty rats were uniformly divided into two different groups: The control group were 

given distilled water during period of experiment and the first group were given oral daily dose of 

Aluminium chloride (37 mg\kg B.W). After 60 days of treatment rats were sacrificed. Liver, kidney 

and spleen were processed and stained with Haematoxylin and Eosin the lesions of these organs 

were characterized by degeneration, necrosis, and congestion which meant that Aluminum chloride 

was nephrotoxic as well as hepatotoxic in nature. Microscopic examination results showed that 

Aluminum chloride exposure was harmful to the histological structure of liver, kidney and spleen.  
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Introduction 

     Aluminum chloride (ALCL3) is an element 

that occurs at the environment, in combination 

with other elements or salts. It combines with 

other elements to form compounds, some of 

which are soluble in water such as chloride, 

hydroxide, silicate, sulphate and phosphate. 

Aluminium is present in many manufactured 

foods and medicines and is also added to 

drinking water for purification purposes; it is 

commonly used in our daily life mainly in 

food products (1). The sources of Aluminum 

come from yellow cheese, salts, and spices 

also widely used in food additives, toothpaste 

and in medicine uses e.g. antacids buffered 

aspirin and vaccines (2 and 3). Human 

exposure to Aluminium has been increasing 

over the last years. Patients on dialysis or on 

long-term treatment with total parenteral 

nutrition have been shown to accumulate this 

metal in different organs such as brain, bone, 

liver and kidney accompanied by renal failure 

(4). Epidemiological studies have indicated a 

link between Aluminum in drinking water and 

Alzheimer’s disease and memory deficits after 

Aluminum exposure. Repeated or prolonged 

contact may cause skin sensitization, central 

nervous system and resulting ataxia, sensory 

and memory disturbances, tremors, muscle 

weakness and kidney impairment (5). The 

objective of this study to investigate the 

histological changes in liver, kidney and 

spleen of albino rats due to Aluminum 

chloride administration.  

Materials and Methods 

     Fourty Albino Wistar rats of both sexes 

were used at weight range of (250-300) grams 

placed in the animal house of the College of 

Veterinary Medicine-Baghdad University. 

Housing conditions was maintained at 20-25ºC 

in air conditioned room, the room was 

ventilated by using ventilation vacuum, and 

the light-dark cycle was 14\10 in housing 

place. The litter of the cages was changed 

weekly (6). Special rat feed pellet and water 

provided. In this experiment, rats were divided 

equally into two groups; the control group was 

given distilled water throughout the 

experimental period. In the treated group 

orally dosed with Aluminum chloride daily at 

37 mg/ kg B.W. according to (7) in the 

drinking water, all over the 60 days of the 

experiment. At the end of experiment the rats 

of both groups were sacrificed. Tissues 

obtained for histological evaluation included 

liver, kidney and spleen. All tissues were 

placed in 10% buffered formalin, then 

embedded in paraffin, and stained with 

hematoxylin and eosin (H and E) and 

examined by light microscope (8). 

Results and Discussion 
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     Histological examination of the control 

group shows normal appearance of hepatic 

lobules. Each lobule was formed of cords of 

hepatocyte cells radiating from the central vein 

with sinusoidal, dilation the liver cells were 

polyhedral cells with acidophilic cytoplasm 

and each cell had a rounded pale stained 

nucleus (Fig. 1). Section tissues for kidney 

showed normal glomeruli, and 

tubulointerstitial cells (Fig. 2) while structure 

of spleen was composed of white and red pulp, 

and blood vessels (Fig. 3). In the treated 

group, the liver tissue showed a lack in normal 

pattern of hepatic cords with dark nuclei of 

irregular shape of hepatocytes, dark division  

nuclei of hepatocytes (Fig. 4). There was 

coagulative necrosis of hepatocytes 

characterized by  pyknotic or disappear and  

dilated of  sinusoids with severe fatty changes 

represented by round clear  sharp vacuoles in 

the cytoplasm of hepatocytes (Fig. 5). The 

kidney of treated group showed of 

inflammatory cell infiltration particularly 

neutrophils, macrophages and lymphocytes 

between renal tubules, with the congested 

blood vessels and vacuolar degeneration of 

epithelial cells and  severe congested blood 

vesseles between renal tubules (Fig. 6), and 

also the kidney showed  inflammatory cells 

infiltration in the wall of collected  tubules 

with hyperplasia of epithial cells of collected 

ducts  and these cells  aggregated as 

hyperchromatic pleomorphic cells arranged as 

mass or sheath or glandular structure and  

atrophy of glomerular tufts with dilated 

Bowmanns
,
 space ,congested blood vessls and  

acute cellular degeneration (Fig.7). Section of 

spleen tissue in treated group showed severe 

depletion of white pulp with congested red 

pulp and inflammatory cells particularly  

neutrophils in  congested red pulp and  blood 

vessels (Fig. 8). 

 

 

 

 

 

 
 

 

 

 

 

 
Figure, 1: Histological section in liver shows normal appearance 

of liver at 60 day of experiment in the control group, (40 x H and 

E). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure, 2: Shows normal structure of kidney at 60 day of 

experiment of the control group, (40x H and E). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure, 3: Histological section in spleen of control group shows 

normal histological structure (40 x H and E). 
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 Figure, 4: Shows lack normal pattern of hepatic cords      

(A), dark division nuclei of irregular shape of hepatocytes 

(B) at 60 day of experiment in treated group         (H and E 

stain 40X)  
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Figure, 4: Shows lack normal pattern of hepatic cords     c          

(A), dark division nuclei of irregular shape of hepatocytes            

(B) at 60 day of experiment in treated group             (H and 

E stain 40X)  

 
Figure, 5: Shows coagulative necrosis of hepatocytes characterized  

by  pyknotic or disappear       and  dilated of  sinusoids (A), severe 

fatty changes characterized by  round clear sharp vacuoles in the 

cytoplasm of hepatocytes   c  (B) at 60 day of experiment in 

treated group (H and E stain 40X) 

                                   

 
Figure, 6: Shows inflammatory cells infiltration particularly 

neutrophils, macrophages and lymphocytes  between renal 

tubules, around congested blood vessels           and  vacuolar 

degenerationnof epithelial cells     (A)              and showing severe 

congested dilated blood vesseles between renal tubules (B) at 60 

day of experiment in treated group  (H and E stain 40X) 

 

 
Figure, 7: Shows  inflammatory cells infiltration  in the wall of 

collected  tubules          with hyperplasia of  epithial cells of 

collected ducts         and these cells  aggregated as   hyper 

chromatic pleomorphic cells arranged as mass          or sheath       

or glandular structure atrophy of glomerular tufts (A)  and 

dilated Bowmanns, space, congested blood vessls          with acute 

cellular degeneration          (B) at 60 day of experiment in treated 

group (H and E stain 40X). 
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Figure, 8: Shows depletion white pulp              with inflammatory 

cells particularly  neutrophils in  congested red pulp and blood 

vesseles at 60 day of experiment in treated group              (H and E 

stain 40X). 

 

     Aluminum is a heavy metal that occurs in 

nature as oxide or salts; it is one of the most 

hazardous and cumulative environmental 

pollutants (9). It is absorbed from 

gastrointestinal tract, bounds to erythrocytes 

and is widely distributed initially to soft 

tissues such as liver, kidney, and spleen. Liver 

is the major site of Aluminum accumulation in 

the experimental animals (10). The lesions in 

liver may be due to the action of Aluminum 

chloride on hepatic glycogen and imbalance in 

the antioxidant protective mechanisms leading 

to oxidative stress in the cells also effect on 

DNA content and the ability to incorporate 

amino acid into protein (11). Treatment with 

Aluminum chloride induced the increase in 

reactive oxygen species accumulating in rat 

brain leading to lipid peroxidation, protein 

degradation, and finally to cell death (12).  The 

changes of hepatocyte in the present study are 

showing the hepatocytic degenerations, 

necrosis and severe congestion of the blood 

vessels. These are similar to the findings of 

(13)   and in agreement with (14) who found 

that oxygen consumption in liver cells 

decrease by treatment with Aluminum chloride 

which in turn interference with histological 

changes that leads to necrosis and fatty 

changes in liver cells. Also the fatty change 

probably occurs due to disturbance in liver 

metabolism of some material and lipid which 

leads to fat deposition. The vaculation of 

hepatocytes was related to fatty changes, 

which occur due to effect of endotoxin on 

hepatocytes (15). Necrosis of hepatic cells 

which showed in many tissue sections may be 

due to partial occlusion of blood vessels by 

several inflammatory reactions and may 

account for an ischemic effect on hepatic cells 

(16). The kidneys are responsible for 

elimination of drugs and metabolites, these 

organs are also capable to realize diffused 

biotransformation reactions. Many studies 

demonstrate that nephrotoxicity induced by 

chemical agents are one of the consequences 

of the accumulation of certain metabolites in 

kidney damage which is one of the most 

prominent reasons of death due to intoxication 

(17). The present lesions of nephrotoxicosis in 

the kidneys were commonly consisted of 

tubular changes of epithelial vacuolar 

degeneration in addition to intertubular 

mononuclear cell infiltrations. These findings 

are in agreement with (18) and this probably 

due to renal insufficiency which occurred due 

to the toxic effect of Aluminum on the kidney 

(19) the insufficiency resulting in decrease 

excretion process and that lead to 

accumulation of toxin within the cortical 

tubules. That was similar to the result of 

researches (20) which found in high 

concentrations is readily released into the urine 

in the renal tubular injury oxidative stress can 

promote the formation of a variety of 

vasoactive that can affect renal function 

directly by initiating renal vasoconstriction or 

decreasing the glomerular capillary 

ultrafiltration coefficient and thus reducing 

glomerular filtration rate. Ninety percent of the 

particles taken orally transferred to circulation 

it accumulates in the body. Aluminum 

accumulates in the soft tissues it is distributed 

to liver, kidneys, spleen, and muscle. Kidneys 

excrete 75% of the daily intake without 

altering it some accumulates in nonviable 

tissues such as nail and hair (21). Spleen in the 

present work appeared with changes of 
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depletion of the lymphocytes with dispersion 

of the lymph follicles as well as congestion of 

the capillary sinuses in the red pulp, less is 

known about the influence of Aluminum 

chloride toxicity on Lymphatic and 

hematopoietic organs such as spleen, thymus 

for identifying Immunotoxicity, the results of 

other authors who observed  hyperplasia of 

Lymphoid tissue following exposure to certain 

toxic substances (22 and 23) by indirect effect 

on the structure of the spleen via disturbing the 

function of nervous system, the toxin is highly 

lipophilic which primary effects central 

nervous system (CNS) or that effect may 

produced as antioxidant effect reflect on the 

histopathology of the spleen (24) deposition of 

haemosiderin in the spleen cells increases, this 

is probably due to increased levels of 

destruction of red blood cells in the pulp (25) 

spleen tissue showed lymphocytic depletion 

and multiple focal necrosis (26) suggested that 

Aluminum chloride reduced population of 

lymphocyte and macrophage in the spleen and 

its accumulation in the infected area, these 

changes in the spleen are similar to the  results 

reported by other authors (27) who have noted 

increasing proliferation of lymphoid tissue in 

the organs of the immune system under 

conditions of stress factors and that related 

with hematological and immunosuppressive 

effects. In conclusion, the results of the present 

study indicate that chronic used of Aluminum 

chloride results changes in the histological 

structure of liver, kidney and spleen. 
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ضاء بعذ تجريعها بوادة كلىريذ الكلى والطحال في الجرراى الوختبريت البيو لكبذدراست التغيراث النسجيت ل
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 الخلاصت

حأثٍش حجشٌع كهىسٌذ الانًٍُىو حٍث اسخخذيج فً هزِ جشٌج انذساست انحانٍت نغشض حمٍٍى انخغٍشاث انُسجٍت انُاجًت عٍ أ       

 33بجشعت ونى جشعج عٍ طشٌك انفى انًجًىعت الأ، انخجشبت اسبعىٌ يٍ انجشراٌ انًخخبشٌت انبٍضاء لسًج عهى يجًىعخٍٍ

بت وانخً انخجش يذةانًاء انًمطش فمظ خلال أعطٍج يا انًجًىعت انثاٍَت فكاَج يجًىعت انسٍطشة وكغى يٍ وصٌ انجسى أ\يهغى

ج انعٍُاث وأجشٌج ًعج  ٌ ِ وانكهى وانطحال وبعذ أكبذوأخز انحٍىاَاث  جهخ  ٌىيا وبعذ اَخهاء فخشة انخجشبت ل   06اسخًشث 

خأثٍش انسًً انخشاكًً نكهىسٌذ عهٍها حبٍٍ وجىد انخُخش وانخُكس وححهم انخلاٌا واحخماَها يًا ٌذل عهى وجىد ان تجٍانُس انفحىصاث

 .انكبذ وانكهى وانطحالنًٍُىو عهى الأ

 كلىريذ الألونيىم، الكبذ، الكلى، الطحال، الجرراى الوختبريت البيضاء. الكلواث الوفتاحيت:
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