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ABSTRACT 

Background: the liver is a critical organ because it contains most of the accumulated metals where toxic effects can 

expected. Also, the lung is directly affected by receiving aluminum as aluminum silicate. Exposure of aluminum leads 

to production of free radicals that damage living organs and tissues. Aim of the work: this study aimed to evaluate the 

nucleic acid content in liver, lung and cerebellum tissues intoxicated by aluminum silicate (AlS) and the possible 

ameliorative effect of propolis extract (PP). 

 Material and methods: Forty male albino rats (weighting 100-120 grams) were categorized randomly into four 

groups, ten rats on each group (n=10). The 1st group considered as the healthy control group. The 2nd group received 

200 ml PP/kg b.wt., day after day by stomach gavage. The 3rd group was injected intraperitoneally by 20 mg AlS/kg 

b.wt., twice weekly. The 4th group was treated with AlS in addition to PP as the same doses as in the 2nd and 3rd groups. 

After two months for each group. Liver, lung and cerebellum organs were harvested. Results: decreased body weight 

gain of rats was realized with weakly stained nucleic acids contents in liver, lung and cerebellum tissues that intoxicated 

by AlS. While, using the supplemented treatment (PP) at the same time with the induction of AlS compound showed 

an ameliorative effect on the nucleic acid contents.  

Conclusion: propolis has anti-oxidant by inhibiting AlS toxicity on nucleic acids in the different experimental organs 

of rats.  
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INRODUCTION  

In the last decades, aluminum (Al) is imagined 

as the third most massive element in the environment 

in which it is mixing with silicon, oxygen, nitrogen and 

other elements. It is found in the common nature and in 

the earth from the ground to water.  In the other hand, 

silica is considered as the second most using element 

which plays a focal role in running the solubility of 

alumino-silicate minerals that comprise two thirds of 

the minerals in the earth coat (1).  Whereas, aluminum 

silicate (AlS) is found in many industrial applications 

like porcelain dishes, ceramic pots, clays, glasses, 

stones, pharmaceutical products such as aspirin, 

vaccines, antacids, antiperspirants and allergen 

admission from which the element enters the animal 

body (1-3). Aluminum distributes in varying human 

tissues including liver, lung, brain, heart, blood, kidney, 

bone and other organs (4-6) and the silica caused 

fibrogenic, carcinogenic and mutagenic cases (7). 

Propolis is bee glue and known as a resinous material 

that is collected from vary plants excretions at any 

climate. The bee workers are used this resin for 

protection of their beehives versus predators or for 

sticking any opens and scratches which occurring from 

the different seasons. At folk medicine, the Greek 

physicians used the raw propolis for improving of the 

gastrointestinal functions, anti-aging, inhibit tumor, 

anti-fatigue as well as others benefits. The propolis has 

powerful anti-inflammatory and antioxidant properties 

which that defense the damaging affects against 

aluminum toxicity (8-10). This study aimed to evaluate 

the toxicity of aluminum silicate (AIS) admitted to rat 

models among their organs (liver, lung and cerebellum 

tissues). The toxicity evaluation was measured by their 

growth performance and histochemical investigations 

(demonstration of nucleic acids). In addition to the 

ameliorative effect of propolis extract (PP) in rats 

suffered from AlS toxicity. 

 

MATERIALS and METHODS  

Extraction of propolis 

The Egyptian raw propolis was taken from 

beehive in the Faculty of Environmental Agricultural 

Science, Sinai University, North Sinai, Egypt. The 

propolis extract was prepared by the procedure of 

Cunha et al. (11). 

 

Experimental animal    

Forty male albino rats (Rattus norvegicus) 

weighting 100-120 grams. The rats were purchased 

from the Faculty of Veterinary Medicine, Suez Canal 

University, Ismailia, Egypt. Rats were housed in plastic 

cages and received water and diet ad libitum at good 

conditions for eight weeks (experimental period). 

Animals were categorized randomly into four groups, 

ten rats in each group (n=10 rats). The first group was 

considered as the control one. The second group was 

received 200 ml of propolis extract per kg b.wt., day 

after day by stomach gavage tube. The third group was 

injected intraperitoneally (IP) by 20 mg of aluminum 

silicate per kg b.wt., twice a week. The forth group was 

treated with aluminum silicate plus propolis extract as 
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similar to doses in second and third groups. After 

twenty-four hours from the end of experimental period 

(eight weeks), the rats were dissected and liver, lung 

and cerebellum organs were harvested for the 

experimental examinations. 

 

Ethical approval: 

This study was conducted in accordance 

with ethical procedures and policies approved by 

Animal Care and Use Committee of Faculty of 

Medicine, Port Said University , Egypt.  

 

Growth performance 

During the experimentation time, the body 

weight was measured of each rat, three times per week. 

Then, we calculated the body weight gain by using this 

equation: body weight gain (BWG) = the till weight – 

the previous weight. 

 

Histochemical evaluations for the nucleic acid 

contents 
The freshly collected liver, lung and 

cerebellum organs were fixed in the buffered formalin 

solution for 48 hours; then, the organs were transferred 

to dehydrating ascending series of ethyl alcohol and 

cleared in pure xylene solution. The specimens were 

embedded in parablast wax and 5µm sections were 

made. For demonstration of nucleic acids 

(deoxyribonucleic acid (DNA) and Ribonucleic acid 

(RNA)) in liver, lung and cerebellum specimens were 

stained by specific stains as Feulgen nuclear reaction 

(FNR) for DNA (12) and methyl green pyronin-Y 

(MGP) for RNA (12,13). Finally, the slides were mounted 

by DPX (14). The stained experimental liver, lung and 

cerebellum sections were examined under light field 

microscope (Leica, Germany) (15). 

 

RESULTS 

Measuring the body weight gain of rats after 

aluminum silicate induction and treatment by 

propolis extract 

The calculated weekly body weight gain for all 

experimental groups and the healthy ones was detected 

in table 1, which showed marked depletion in rats 

which were treated with aluminum silicate (AlS) as 

compared to the healthy control one. This effect was 

noticed at 2nd and 7th weeks of AlS and extended to the 

end of the experimental period. In the other hand, 

administrated of propolis extract plus aluminum 

silicate (AlS+PP) that led to enhanced body weight 

gain when compared to AlS toxicity group (Table 1 

and fig. 1). 

 

Table 1: means of weekly body weight gain (g) for the different animal experimental groups 

Duration (week)  

Experimental groups 
1st  2nd  3rd  4th  5th  6th  7th  8th  

Control (Cont.) 27.8 29.7 30.2 30.6 31.5 33.2 33.5 39.2 

Propolis extract (PP) 29.9 30.1 31.2 31.5 32.0 35.2 36.8 41.2 

Aluminum silicate (AlS)  11.8 7.9 8.4 9.0 10.1 11.0 8.5 8.4 

AlS+PP 12.2 12.9 16.8 17.1 17.4 23.5 24.4 30.1 

Mean values of body weight gain for rats of all experimental groups 

 

Fig. 1: means of variations of body weight gain in rat model of the different experimental 

groups 
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Values of DNA contents in rat’s liver, lung and 

cerebellum tissues which intoxicated by 

aluminum silicate and treated with propolis 

extract 

To investigate the contents of DNA in the 

liver, lung and cerebellum tissues, specific stain 

(Feulgen nuclear reaction) was performed. In case 

of normal and propolis extract treated rats we 

detected homogeneously distribution purple color 

of FNR positive reaction in the nuclei of cells of 

liver, lung and cerebellum tissues (Fig. 

2a,b,e,f,I,j,m,n). While, in the tissues of the 

experimental rats which were treated by aluminum 

silicate toxicity, the DNA contents were markedly 

diminished compared to the normal healthy rats 

(Fig. 2c,g,k,o). Surprisingly, co-supplement of 

propolis extract enhanced DNA contents as 

detected by FNR reaction in the tissues of liver, 

lung and cerebellum (Fig. 2d,h,l,p).  

 

 
 

Fig. 2:  a-p) 

Tissues of the experimental rats stained with Feulgen nuclear reaction. Liver sections notice the nuclei (N) and 

nucleoli (Nu). Cross sections of lung show the content of DNA in epithelium (thick arrow), alveolar ducts (AD), 

alveoli (A), bronchioles (B), thin alveolar septa (arrow) and blood vessels (BV). Cerebellum transverse sections 

recognize granular layer (GL), Purkinje cell layer (PL), molecular layer (ML), white matter (W) and reaction for DNA 

in nuclei (N) of the granular layer.: a,m) Tissues from normal healthy rats show a purple color of FNR reaction for 

DNA contents in the hepatic, lung and cerebellum cells nuclei. b,n) Propolis extract (PP) treated rats seem as same as 

the control rats. c,o) Marked decrease of DNA contents is observed in almost tissues of rats that treated with aluminum 

silicate (AlS). d,p) Rats treated with aluminum silicate plus propolis extract (AlS+PP) demonstrate amelioration in 

the purple color of cellular nuclei of the tissues of the experimental rats. 

 

 

 

 

 

 

 

 



ejhm.journals.ekb.eg 

 

4567 

 

Down-regulation of RNA contents in rat liver, 

lung and cerebellum tissues which intoxicated by 

aluminum silicate and propolis extract co-

administration 

To evaluate the RNA contents in the 

experimental tissues used specific stain (methyl 

green pyronin-Y). In case of normal and propolis 

extract treated-rats homogeneously red color was 

detected in the cytoplasm of liver, lung and 

cerebellum tissues (Fig. 3a,b,e,f,I,j,m,n). While, in 

rats treated with aluminum silicate, the RNA contents 

were significantly reduced in liver, lung and 

cerebellum tissues compared to the control group 

(Fig. 3c,g,k,o). While, rats exposed to aluminum 

silicate plus propolis extract, showed enhanced RNA 

contents at examination with MGP reaction (Fig. 

3d,h,l,p). In summary, propolis extract co-

administration had ameliorative properties on the 

DNA and RNA contents in organs of the 

experimental rats exposed to aluminum silicate 

toxicity. 

 
Fig. 3: a-p) 

 The experimental tissues are stained with methyl green pyronin. Liver sections detect the hepatic cells (Hc) 

around the central vein (CV) and hepatic blood sinusoid (S). Cross sections of lung show distribution of RNA content 

in the epithelium cells (thick arrow), alveolar ducts (AD), alveoli (A), bronchioles (B), thin alveolar septa (arrow) 

and blood vessels (BV). Cerebellum transverse sections show stained RNA in the cytoplasm of the three layers. 

Granular layer (GL), Purkinje cell layer (PL), Purkinje cells (PC), molecular layer (ML) and white matter (W). a,m) 

Control healthy tissues from liver, lung and cerebellum show red color of MGP for RNA contents in their cytoplasm. 

b,n) Sections of animals received propolis extract (PP) is similar to the healthy normal one. c,o) Rats treated with 

aluminum silicate (AlS) show a diminish of this reaction in all layers of tissues. d,p) Show some improvement in 

the red color of RNA inclusions in liver, lung and cerebellum tissues by this reaction after treatment with aluminum 

silicate in addition to propolis extract (AlS+PP).  
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DISCUSSION 

Survive of mammals is evaluated by the growth 

performance parameter. During our study, the body 

weight gain of male Albino rats group was decreased 

after treatment with aluminum silicate (AlS) compared 

to that of the control group. These results are in 

agreement with the studies of Koizumi et al., Zhu et al. 

and Allagui et al. (16-18). They demonstrated a decrease 

of the body weight of animals treated with the clay or 

other several aluminum compounds, this reduction in the 

body weight was considered to disorder absorption, 

consumption of nutrients and organ injury that led to 

diminished body protein synthesis. In other hands, the 

used propolis extract in our study enhanced the body 

weight gain for rats after using aluminum silicate. 

By histochemical analysis, there was serious 

depletion in contents of nucleic acids in the liver, lung 

and cerebellum tissues that induced by aluminum silicate 

by using the histochemical specific stains. Weak purple 

Feulgen stain of DNA contents was stored in tissues 

exposed to AlS toxicity and also, weak red pyronin-Y 

dye of RNA contents were detected in tissues exposed to 

AlS toxicity. In addition, the depletion of DNA contents 

is always associated with decline in the contents of RNA 

and then leads to inhibit the protein synthesis (19). 

Aluminum salts binds to DNA and RNA then causes 

complex with enzymes and inhibits the activities of 

enzymes as alkaline and acid phosphatases, hexokinase, 

phosphooxydase, phosphodiesterase and protein 

synthesis (20).  

Aluminum had a genotoxic effect and a 

remarkable damage occur due link with DNA (21). Some 

studies confirmed association of aluminum element with 

DNA, RNA, cellular membrane proteins and cellular 

membrane lipids, causing cellular injury (22,23). Another 

study explained the severe damage in hepatic DNA due 

to aluminum administration (24). This disorder occurred 

in both brain and cerebellum of the experimental rats (25). 

DNA and RNA amounts for liver, kidney and spleen rat 

were depleted in their values because after exposure to 

acute and chronic intoxication of aluminum trichloride 
(26).  DNA content in hepatocytes of rats which induced 

by AlCl3 demonstrated that most of their nuclei showed 

a weak Feulgen reaction of their chromatin granules (27). 

 

CONCLUSION 

There was a definitive cytotoxic effect of aluminum 

silicate in the vital organs of the experimented rat models 

(liver, lung and cerebellum tissues). It could be improved 

by the propolis extract due to its antioxidant properties. 

Thus, inclusion of propolis in a normal balanced diet and 

take as a nutritional supplement may have a tremendous 

potential prophylactically to workers subjected to 

aluminum silicate pollution. The suggestion for further 

studies are needed for estimating the dosing of propolis 

extract and bee products as a nature supplements for their 

curative and prophylactic power in human health. 
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