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Introduction: Lead is one of the most important heavy metals 

polluting the environment and it enters the body of humans and 

animals through digestion and breathing and has toxic effects on 

different body tissues. In the present study, the protective 

properties of Aloe vera plant gel in the pituitary tissue following 

lead acetate poisoning were investigated. 

Materials and Methods: In this experimental study, 32 male 

Wistar rats were randomly divided into 4 equal groups including; 

The control group: (normal saline, IP), lead acetate group: (20 

mg/kg/day, IP), lead acetate-Aloe vera group: lead acetate (20 

mg/kg/day, IP) + Aloe vera gel (400 mg/kg/day, oral) and Aloe 

vera group: Aloe vera gel (400 mg/kg/day, oral). After six weeks, 

the rats were euthanized and the pituitary glands from each animal 

were dissected. For the microscopic examination of tissue 

sections, hematoxylin-eosin staining was performed. 

Results: The results of the present study showed that treatment 

with lead acetate caused changes such as weight loss (P < 0.05), 

atrophy, and hyperemia, as well as tissue changes, including a 

general decrease in the number of cells in the pituitary gland (P < 

0.05). Administration of Aloe vera gel (400 mg/kg) improved all 

the microscopic complications and disorders and macroscopic 

changes caused by lead acetate in the pituitary tissue. 

Conclusion: It can be concluded that Aloe vera played an 

ameliorative role in the lead acetate-mediated pituitary injury in 

rats. 
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Introduction 

As a heavy and toxic metal, lead is 

considered the biggest polluter in the world 

(1). Lead can be absorbed by the body 

through breathing, eating, and skin and lead 

to dysfunction of various organs (2). Lead 

poisoning, even in small amounts, can 

affect biochemical structures and 

physiological processes and lead to 

diseases such as cancer (3). Lead causes 
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DNA damage by peroxidation of 

membrane lipids and also enters the 

nervous system by increasing the 

permeability of the blood-brain barrier and 

leads to the induction of oxidative stress 

and apoptosis (4, 5, 6). Studies show that 

after entering the body, lead causes a 

decrease in the level of antioxidant 

enzymes, as well as oxidative damage and 

dysfunction in various body systems, 

including the central and peripheral 

nervous system, endocrine system, 

reproductive system, and other body 

systems (4). The results of research showed 

that treatment with lead acetate can cause a 

significant reduction in the weight of the 

cerebellum and brain and disrupt the 

functioning of the nervous system (7). In 

another study, researchers found that 

exposure to lead acetate causes nerve tissue 

damage, myelin sheath loss, collagen scar 

tissue formation, and nerve cell atrophy in 

mice (8). The use of medicinal plants has 

become popular due to their cheapness, 

antioxidant and protective properties, and 

fewer side effects (9). One of these 

medicinal plants is the yellow patience 

plant or Aloe vera it is full of different 

antioxidants and has the ability to neutralize 

free radicals in the body (10).  Also, 

research shows that Aloe vera leaf extract 

can reduce the level of some liver enzymes, 

blood fat, and some other blood elements 

(11, 12). The main side effect of the topical 

use of Aloe vera gel is allergic contact 

dermatitis, and if used properly, its oral 

consumption is very harmless (7). The 

present study was conducted with the aim 

of investigating the protective role of Aloe 

vera plant gel on the damage caused by 

receiving lead acetate in the pituitary tissue 

of rats. 

Materials and Methods 

In this experimental study, 32 male Wistar 

adult (230 ± 4, n=32) rats were provided 

from the laboratory animal center of the 

Para-veterinary College of Ilam University. 

In order to adapt to the environmental 

conditions, the animals were kept for one 

week and then randomly divided into four 

groups; control group: (normal saline, IP) 

(n=8), lead acetate group: (20 mg/kg/day, 

IP) (n=8), the lead acetate-Aloe vera group: 

lead acetate (20 mg/kg/day, IP) + Aloe vera 

gel (400 mg/kg/day, oral) (n=8) and Aloe 

vera group: Aloe vera gel (400 mg/kg/day, 

oral) (n=8). During the study, all the rats 

were kept at a temperature of 25±2 ºC and 

under a 12 h light-dark cycle (lights on at 

07:00 h). They had free access to tap water 

and food ad libitum. The dose used in this 

study for lead acetate and the effective dose 

of Aloe vera plant gel were selected based 

on previous studies (13, 14). On day 42, the 

weight of the animals was recorded with a 

digital scale (AND model Fx3001, Japan) 

and then, following the ethical principles of 

working with laboratory animals (Ethics 

ID: IR.ILAM.REC.1402.008), all animals 

were anesthetized with chloroform (Rotex 

Media, Germany) and then using a razor 

and Using surgical scissors, the scalp was 

first removed, and then by cutting the 

parietal bone and removing the skull roof 

and removing the brain completely, the 

pituitary gland sample was taken from 

inside the Turkish saddle with the tip of 

forceps and placed in a 10% buffered 

formalin solution (tar). Shimi Tehiz, Iran) 

was transferred. Also, after 24 hours, the 

formalin solution was changed to make a 

proper confirmation in order to prevent 

autolysis and cell corruption. After 

complete fixation in formalin solution, the 

pituitary tissue samples were molded with 

paraffin solution (Tarran Shimi Tehiz, Iran) 

and using a rotary microtome (Pound Ab, 

Iran) 5-micron thick sections were prepared 

from them and using the method 

Hematoxylin-eosin (H&E) (Merck, 

Germany) were stained (15). Finally, using 

an optical microscope (cxT, Olympus, 

Germany), the tissue and cellular changes 

and the endocrine parts of the pituitary 

gland (posterior and middle parts) of the 

tissue sections prepared from all groups in 

terms of quality (histology) such as the state 
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of makeup and The density of cells and also 

quantitatively (histometric) including the 

number of types of cells (acidophile, 

basophil and chromophobe) were counted 

and the changes made in the groups treated 

with lead acetate compared to the control 

group and also the changes in the lead 

acetate-Aloe vera group compared to the 

group Lead acetate was compared. 

Statistical Analysis 

SPSS version 16 software was used for 

statistical analysis of the data obtained and 

for comparison between the different 

groups studied. The data were then 

expressed as mean ± standard deviation and 

the one-way ANOVA and LSD (Least 

Significant Difference) post hoc test were 

used to compare the groups. In all cases, a 

value of P < 0.05 was used as the criterion 

for a minimum statistically significant 

difference. 

Results  

Due to the same conditions of the animals 

at the beginning of the experiment, the 

result of measuring the weight of the 

animals at the beginning of the work did not 

show a significant difference (Table 1). But 

at the end of the experiment, the 

measurement of the weight of the animals 

showed that in the lead acetate group, the 

weight of the animals had decreased 

significantly compared to the control group 

(P < 0.05). In the lead acetate-Aloe vera 

group, the treatment with Aloe vera 

increased the weight of these animals 

compared to the lead acetate group (P < 

0.05). The intake of Aloe vera in the healthy 

rats of the Aloe vera group did not make a 

significant difference compared to the 

control group. Also, the comparison of the 

weight of the pituitary gland in different 

groups revealed that the weight of the 

pituitary gland in the lead acetate group 

showed a significant decrease compared to 

the control group (P < 0.05). In the lead 

acetate-Aloe vera group, there was a 

significant increase in the weight of the 

pituitary gland compared to the Aloe vera 

group (P < 0.05). There was no significant 

difference in the weight of the pituitary 

gland in the Aloe vera group compared to 

the control group (Table 1).  In the 

microscopic observations of the sections 

prepared from the pituitary gland part of the 

control group rats, three parts of the 

pituitary gland (posterior region, middle 

region and tubular region) can be 

distinguished (Figure 1).  

 

Table 1. The effects of lead acetate on the body weight gain and pituitary gland weight.  

 Body weight (gr)  

Pituitary gland weight (gr) End of experiment Start the test Treatment groups  
a± 0.022 0.044 a 226. ± 5207.8 b6 43. ± 52184. Control 
b0.011  ± 0.014 b4 84. ± 3176.5 a .122 ± 3190.4 Lead acetate 

a0.02  ± 0.038 a 17.6 ± 7195.4 b 53.2 ± 30188. Lead acetate - Aloe vera 
a0.019  ± 0.041 a 04.4 ± 203.11 b5 222. ± 9188.4 Aloe vera 

Data are shown as mean ± SD.  a, b, c: Dissimilar characters in each column indicate statistically significant differences 

between t groups (P < 0.05). 

 

In the comparison of the histological 

structure of the pituitary gland in the lead 

acetate group compared to the control 

group, the most important change that 

could be seen was the lower cell density in 

all types of cells (acidophilic, basophilic 

and chromophobe) in the posterior and 

middle pituitary. 

Also, disruption of the order and 

arrangement of cells in the tissue structure 

of the pituitary gland, heterochromatinized, 

and the disappearance of the nucleus in 

many cells and cytoplasmic vacuolation, 

which lead to the creation of empty tissue 

spaces in this group compared to the control 

group, which is a sign of cell destruction 

and necrosis was visible. 
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The histological observations of the 

pituitary gland showed that receiving Aloe 

vera plant gel in the rats of the lead acetate-

Aloe vera group caused a reduction in the 

density and cell disorder created in the lead 

acetate group, which was clearly improved 

and close to normal conditions (Figure 1). 

In the histological examination of the 

pituitary gland in the rats of the Aloe vera 

group, no significant structural changes 

were observed compared to the control 

group (Figure 1). 

 

 
Figure 1. View and compare the tissue structure of the three main parts of the pituitary gland in different groups. 

A: control group. Normal tissue structure and cell density are observed. B: lead acetate group. Disruption of 

the cellular arrangement of the pituitary gland tissue and a general decrease in the number of cells, 

heterochromatinization and fading of the nucleus, and cytoplasmic vacuolation. C: lead acetate-Aloe vera group. 

Improving the state of cellular and tissue order and increasing the total number of cells.  D: Aloe vera  group. 

Structurally and cellularly, it is not significantly different from the control group. Posterior section (P), middle 

section (I), and neural section (N) (hematoxylin-eosin staining. 40x magnification). 

 

Histometric Results 

In order to investigate the changes and 

structural differences created in the study 

groups and to quantify them, the difference 

in cell population was evaluated, and the 

number of acidophilic, basophil and 

chromophobe cells between different 

groups was compared. The results of 

counting acidophilic cells in different areas 

of the pituitary tissue showed that the 

average number of these cells in the lead 

acetate group decreased significantly 

compared to the control group (P < 0.05). 

Our findings showed that the average 

number of acidophilic cells after receiving 

Aloe vera plant gel in the lead acetate 

group-Aloe vera compared to the lead 

acetate group, increased significantly (P < 

0.05). The average number of acidophilic 

cells in the Aloe vera group compared to the 

control group had a significant difference 

(Table 2). Investigations showed that after 

receiving lead acetate, the average number 

of basophil cells decreased significantly (P 

< 0.05). 

owever, the administration of Aloe vera 

plant gel in the lead acetate-Aloe vera group 

caused a significant increase in the average 

number of basophil cells compared to the 

lead acetate group (P < 0.05). Comparison 

of the average number of basophilic cells in 
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the Aloe vera group did not show a 

significant difference (Table 2). 

The results of counting chromophobe cells 

in different studied groups did not show any 

significant difference across groups (Table 

2). Microscopic evaluations of various 

areas of the pituitary tissue showed that 

treatment with lead acetate resulted in a 

decrease in cell density and disruption of 

the arrangement of cells in different areas 

of the pituitary gland and receiving the gel 

of the Aloe vera plant improved the density 

and order of cells (Figure 2).

Table 2. The effects of lead acetate on the average number of pituitary gland cells. 

Average number of 

chromophobe cells 

Average number of 

Basophil cells 

Average number of 

acidophilic cells 
 

a0.13  ± 57.6 a± 0.69 311.9 a0.075  ± .129 Control 
b0.22 ± 6.94  b± 0.13  24.7 b0.63  ± 15.3 Lead acetate 

7.21 ± 0.76a a0.24 ± .511 a0.22  ± 857. 
Lead acetate-Aloe 

vera 

8.01 ± 0.12 a a0.33 ± 49.9 a0.22  ± 8.22 Aloe vera 
Data are shown as mean ± SD.  a, b, c: Dissimilar characters in each column indicate statistically significant differences 

between t groups (P < 0.05). 

 

 
Figure 2. A: control group. Density and dispersion of pituitary cells. Normal arrangement and accumulation of 

cells of the posterior pituitary. B: lead acetate group. Disruption of the arrangement and decrease in the 

accumulation and density of cells of the posterior pituitary. C: lead acetate- Aloe vera group. Relative 

improvement of the state of cell order and increase in the density of cells of the posterior pituitary. D: Aloe vera 

group. The condition of the tissue and cellular structure in the posterior pituitary is almost the same as in the 

control group. The middle region of the Glandularpituitary (I), marginal region of the posterior pituitary (M), and 

central region of the posterior pituitary (C). (hematoxylin-eosin staining, 40x magnification). 

 

Discussion Lead is one of the main polluters of the 

environment, which nowadays  has become 

one of the most important harmful factors 
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of human health in industrialized societies. 

The purpose of this study was to investigate 

the medicinal and protective properties of 

Aloe vera  plant gel on the adverse effects 

caused by the administration of lead acetate 

on the pituitary gland. In relation to the 

effect of lead acetate on the pituitary gland, 

not many studies have been conducted in 

the past, but regarding its effect on body 

weight and the volume and size of different 

organs in previous studies, different results 

have been reported. In the study of the 

effect of lead acetate on the kidneys of rats, 

observed that although the animals had a 

slight weight loss, the organs of all the 

studied animals had an increase in volume 

and measure (16). 

The harmful effects of lead acetate on the 

nervous tissues have been proven in various 

studies. For example, it was reported that 

the administration of lead acetate (20 

mg/kg) for eight weeks caused a decrease 

in body and brain weight (14). There is 

evidence that lead causes behavioral and 

chemical reactions in people (17). There are 

also many reports that this toxic substance 

causes structural changes and dysfunction 

in the body's endocrine glands and 

hormonal settings (18). It has been proved 

that the mechanism of the toxic effects of 

lead acetate on the human body is through 

the production of free radicals and as a 

result, the increase of lipid peroxidation and 

the creation of oxidative stress, which 

causes disturbances in the function of body 

systems (19, 13).  

The results of this study showed that the 

rats receiving lead acetate had severe 

weight loss, atrophy, and a decrease in the 

density and cell order of the pituitary gland 

compared to the control group. The 

presence of such evidence in the 

appearance of the pituitary gland in the rats 

of the lead acetate group probably indicates 

a severe decrease in the activity and 

function of this gland under the influence of 

lead acetate. Also, the results of the present 

study showed that the oral intake of Aloe 

vera plant gel, due to its protective 

properties, can reduce the damage caused 

by the administration of lead acetate in the 

pituitary gland and improve its cellular 

structure and order.  

Among the strong antioxidant compounds 

produced by plants as active secondary 

metabolites, phenolic acids have always 

been of interest. The antioxidant properties 

of these compounds are mainly due to their 

ability as a reducing agent, hydrogen donor, 

and inhibitor of oxygen free radicals, which 

enables them to delay the oxidation of 

lipids and soluble compounds in them (20). 

Also, salicylic acid and magnesium lactate 

present in Aloe vera  plant gel inhibit 

prostaglandin and histidine decarboxylase, 

and as a result, inhibit the conversion of 

histidine to histamine in mast cells and 

reduce inflammation in the tissue. The anti-

inflammatory properties of Aloe vera  are 

related to the presence of these compounds 

(21). 

In this study, it seems that lead acetate 

causes its destructive effects through the 

production of free radicals and 

inflammatory mediators and the stimulation 

of factors that cause apoptosis and necrosis. 

It destroys cellular order and arrangement 

as well as causes cell damage. on the other 

hand, Aloe vera plant gel has reduced tissue 

damage due to its properties of strong 

antioxidants and inhibition of free radicals, 

as well as the presence of anti-

inflammatory compounds. On the other 

hand, the presence of other compounds 

with healing properties in the gel of this 

plant caused cellular and tissue 

regeneration in the structure of the pituitary 

gland, which results are in agreement with 

other studies (22). 

Also, lead inhibits the antioxidant defense 

by reducing the level of enzymes related to 

the cellular antioxidant system, increases 

the accumulation of free radicals, and 

damages cells (1). It has been shown that 

the consumption of plant flavonoids such as 

Aloe vera can protect against tissue damage 

in conditions of oxidative stress. Also, Aloe 

vera  extract and gel contain phenolic 
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compounds, and many antioxidant and 

protective properties are associated with 

these substances (23). The results of the 

study of the effect of the Aloe vera plant on 

nerve tissue repair showed that the 

aqueous-alcoholic extract of Aloe vera 

leads to the reduction of damage to nerve 

fibers in diabetic conditions (24). 

One of the limitations of this research was 

the lack of access to diagnostic kits for 

hormones secreted by the pituitary gland, 

so it is suggested to evaluate the secretory 

function of the pituitary gland in the 

condition of lead poisoning in future 

research. 

Conclusion 

The results of this study showed that lead 

acetate, as a toxic substance, causes 

destructive changes, including weight loss, 

pituitary gland destruction, and disruption 

of the order and arrangement of all types of 

tissue cells. Oral consumption of Aloe vera 

gel prevents the harmful effects of lead 

acetate on the pituitary gland.  
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