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ABSTRACT 

Fresh Aloe vera plant leaves were brought from botanical garden and sample was identified and brought to the laboratory in the 
Department of Zoology, Patkar-Varde College, Goregaon (W), Mumbai. 50 grams of leaves were then grounded with 50ml of distilled 
water in sterilized pestle and mortar. The yield was being calculated based on weight of the extract compared to the weight of the 
pulp of the leaves. Forty eight (48) Sprague- dawley rats (average weight 150 - 250 g) of either sex were used for the experiment. The 
drugs ETH and PAS drug and Aloe vera juice were given to respective groups daily for 28 days. At the end of study animals were 
dissected and various tissues/ glands were processed for their histological studies. From the histology study, it was found that   the 
anti-tuberculosis drugs ETH and PAS induced toxicity in male and female Sprague- dawley rats by disturbing the histological structure 
from minimal to mild changes in the histoarchetecture of lungs, Heart and Kidneys of male and female Sprague-dawley rats either 
independently or in combination.  It was also found that when the anti-tuberculosis drugs ETH and PAS co- administered with Aloe 
vera juice found amelioration of the histoarchetecture of lungs, Heart and Kidneys of male and female Sprague-dawley to normal. It 
was also found that, the rats treated with ETH and PAS drugs independently or in combination with Aloe vera juice, no 
histoarchetectural changes were observed in Brain, Pancreas, Spleen, testes, and ovaries of rat. Thus, it confirms the antioxidant, 
anti-inflammatory and free scavenging property of Aloe vera juice to protect the histological structures of the different organs and 
glands of Sprague- dawley rat.  
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INTRODUCTION 

ycobacterium tuberculosis is the infectious 
agent that causes tuberculosis (TB). Despite 
medical advances, tuberculosis remains fatal 

and is the leading cause of human death in many countries. 
Every second person in the world is infected with 
tuberculosis. The estimated number of new cases of 
tuberculosis every year around the world is around 9.6 
million. Approximately one -third of the world's population 
is currently infected with tuberculosis and up to 10% of 
these will develop active TB, causing 1.6 million deaths per 
year 1. It has been studied that the development of MDR-
TB is due to misuse of proper antibiotic treatment by 
patients and lack of attention focused on these patients. 
The very high incidence of MDR-TB has led to the use of 
second-line tuberculosis drugs. 

Ethionamide (eth eye on a mid) is the most commonly used 
drug which shares similarities with Isoniazid in terms of 
structure and anti-mycobacterial function. The daily oral 
dose of Ethionamide is 250 mg/kg and can be increased to 
1 gram if well tolerated by the patient. Some cases of 
ethionamide-induced hepatotoxicity have been severe and 
harmful cases have also been reported2. Para-
aminosalicylic acid (PAS) was the first antibiotic found to 
be effective in the treatment of tuberculosis in the 1940s3. 
PAS treatment is uncommon and highly drug-resistant 
strains have limited resistance to this drug. Thus, PAS 
became the principal second-line agent for the treatment 

of MDR-TB 4. Hepatotoxicity is one of the most frequent 
and serious adverse effects of anti-TB drugs and can 
reduce treatment effectiveness by compromising 
treatment regimens 5, 6. 

Several medicinal plants used traditionally for thousands 
of years are present in the herbal preparations of the 
Indian traditional health care system. Today, about 80% of 
the world population depends on botanical agents as 
medicines to meet their health issues 7. In developing 
countries, traditional plant remedies are widely used to 
treat various diseases. Many varieties of plants have been 
used to treat a variety of diseases. More than 500 species 
of aloe are known, but Aloe vera is recognized as the "true 
Aloe vera" for its widespread use and purported healing 
powers 8. Aloe vera has been used for many centuries for 
its medicinal and therapeutic properties. Aloe juice has 
been used for centuries as a laxative and medicinal 
cleanser 9.  Many of the health benefits associated with 
Aloe vera are attributed to promoting wound healing, 
antifungal activity, hypoglycemic or antidiabetic effects, 
and anti-inflammatory, anticarcinogenic, 
immunomodulatory, and gastroprotective properties 10. 

MATERIALS AND METHODS 

a) Collection and Identification:  

Fresh Aloe vera plant leaves were brought from botanical 
garden and sample was identified and brought to the 
laboratory in the Department of Zoology, Patkar-Varde 
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College, Goregaon (W), Mumbai. Aloe vera plant identified 
by reviewing the literature and the final identification and 
authentication was done at Department of Botany, St 
Xavie’s College (autonomous) Mumbai, India. 

b) Preparation of Crude Extract:    

Fresh Aloe vera leaves were rinsed 2-3 times in the tap-
water. 50 grams of leaves were then grounded with 50ml 
of distilled water in sterilized pestle and mortar. The yield 
will be calculated based on weight of the extract compared 
to the weight of the pulp of the leaves in a sterile container 
and keep at-20 0C till further use.  

c) Purchase of drugs  

The drug ETH (Ethionamide) (Macleods Pharmaceuticals 
Ltd) and PAS (Para-aminosalicylic acid) (Lupin Ltd) were 
purchased following the Prescription of Physician by the 
medical practitioner, from New Krishna Medicos, Shop No. 
3, Salim Estate Near Times Square, opposite Kanakia 
Seven, Marol, Andheri, (E), Mumbai, India. 

d) Experimental Design  

Forty eight (48) Sprague- dawley rats (average weight 150 
- 250 g) of either sex were used for the experiment. They 
were purchased and procured from the National 
Toxicological Centre, APT Testing & Research Pvt. Ltd. 
(ATR) Pune. The experimental study was approved by 
Ethical committee at APT Research Foundation, Pune prior 
to the experimentation (CPCSEA NO. RP 01/2223 dated 
11/June/2022). The animals were acclimatized, 
maintained and housed in APT laboratory for a week. The 
controlled humidity and temperature at 22+30C, humidity 
50-60 %, and illumination cycle set to 12-hlight/12 hrs dark 
cycle was also maintained. Six rats per cage were housed 
in polypropylene cages with stainless steel grill top, 
facilities for commercial Pallet food and water bottle with 
ad-libitum, and bedding of clean paddy husk.  

Table 1: Showing dose level of Aloe vera, ETH and PAS in 
different groups of Sprague-dawley rats 

Groups 
(n=6) 

Treatment 

Group-1 Animals fed with rat pellets and ordinary water 

Group -2 ETH(132 mg/kg, p.o) for 28 days 

Group -3 PAS( 400 mg/kg, p.o) for 28 days 

Group -4 ETH (132 mg/kg, p.o) + PAS ( 400 mg/kg, p.o) for 
28 days 

Group -5 ETH (132 mg/kg, p.o) + Aloe vera juice (50 ml/kg, 
p.o) for 28 days 

Group -6 PAS (400 mg/kg, p.o) + Aloe vera juice (50 ml/kg, 
p.o) for 28 days 

Group -7 ETH (132 mg/kg, p.o)+ PAS( 400 mg/kg, p.o)+ Aloe 
vera juice (50 ml/kg, p.o) for 28 days 

Group -8 Only Aloe vera juice (50 ml/kg, p.o) for 28 days 

 

 

e) Administration of Test Article 

 The test article at the above concentration was 
administered to each rat by a single oral gavage. The 
animals were dosed using a stainless steel intubation 
needle fitted onto a suitably graduated syringe. The 
dosage volume administered to individual rat was adjusted 
according to its most recently recorded body weight. 
Animal weights were determined weekly along with food 
consumption. Animals were randomly divided into 
following groups containing 6 animals (3 males and 3 
females) in each group. Test drug and inducers were given 
to respective groups as indicated in the table daily for 28 
days. At the end of study various issues/ glands dissected 
and the tissues were (Lungs, Heart and Kidneys, Brain, 
Pancreas, Spleen, testes, and ovaries of rat) process for 
their histological studies. 

f) Histological analysis  

The liver tissue was dissected out and fixed in 10% 
formalin, dehydrated in gradual ethanol (50–100%), 
cleared in xylene, and embedded in paraffin. Five micron 
thick sections were prepared and then stained with 
hematoxylin and eosin (H–E) dye for photomicroscopic 
observation, including cell necrosis, fatty degenerative 
changes, hyaline regeneration, ballooning degeneration as 
proposed by 11 and histological structure of Lungs, Heart 
and Kidneys, Brain, Pancreas, Spleen, testes, and ovaries 
tissues were examined under the Biological digital 
microscope Motic B1 Series. 

RESULTS AND DISCUSSIONS 

Photograph 1 (A- H): Showing Effect of Aloe vera Juice and 
drugs Ethionamide and Para amino salicylic acid, on the 
histological alteration in the Lung of Male and Female 
Sprague- dawley rats. 

Group- A: NC (Normal Control): In normal control male 
rats, histomophological features of bronchi and alveolar 
tissue with intact cellular details. Normal bronchiolar 
epithelium was observed. In normal control female rats, 
histomophological features of bronchi and alveolar tissue 
with intact cellular details. Normal bronchiolar epithelium 
was observed.   

Group- B: Animals treated with ETH: In male rats, mild 
congested vascular tissue in the lung parenchyma was 
noted. Mild changes in alveolar pathological changes 
observed. The alveolitis and mononuclear inflammatory 
cellular (MNC) infiltration in the alveolar parenchyma was 
noted.  The multifocal area shows giant alveoli. The 
emphysema in alveolar parenchyma was also noted. In 
female rats, a focal congested vessel in the lung 
parenchyma was observed. Focal infiltration of 
mononuclear cells in the interstitial space between 
alveolar walls was noted. The normal histomophological 
features of bronchi and alveolar tissue with intact cellular 
details of the normal bronchiolar epithelium observed. 

Group- C: Animals treated with PAS: In male rats, the mild 
focal congested vessels in the lung parenchyma were 
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noted. There was focal infiltration of mononuclear cells in 
the interstitial space between alveolar walls observed. The 
normal histomophological features of bronchi and alveolar 
tissue with intact cellular details was found. In female rats, 
histomophological features of bronchi and alveolar tissue 
with intact cellular details. Normal bronchiolar epithelium 
was observed.    

Group- D: Animals treated with ETH + PAS: In male rats, a 
minimal focal congested vessel in the lung parenchyma 
was noted. The mild focal infiltration of mononuclear cells 
in the interstitial space between alveolar walls was noted. 
Normal histomophological features of bronchi and alveolar 
tissue with intact cellular details. In female rats, normal 
histomophological features of bronchi and alveolar tissue 
with intact cellular details. Normal bronchiolar epithelium 
was observed.  

Group- E: Animal treated with ETH+ Aloe vera juice: In 
male rats, histomophological features of bronchi and 
alveolar tissue with intact cellular details. Normal 
bronchiolar epithelium was observed. In female rats, 
histomophological features of bronchi and alveolar tissue 
with intact cellular details. Normal bronchiolar epithelium 
was observed.   

Group- F: Animal treated with PAS +Aloe vera juice: In 
male rats, normal histomophological features of bronchi 

and alveolar tissue with intact cellular details. Normal 
bronchiolar epithelium was observed. In female rats, the 
minimal focal congested vessel in the lung parenchyma 
was observed. Minimal focal infiltration of mononuclear 
cells in the interstitial space between alveolar walls was 
noted.  Normal histomophological features of bronchi and 
alveolar tissue with intact cellular details. Normal 
bronchiolar epithelium was observed.  

Group- G: Animal treated with ETH+ PAS+ Aloe vera juice: 
In male rats, minimal focal congested vessels in the lung 
parenchyma. Focal infiltration of mononuclear cells in the 
interstitial space between alveolar walls was observed. 
Normal histomophological features of bronchi and alveolar 
tissue with intact cellular details. Normal bronchiolar 
epithelium was observed. In female rats, 
histomophological features of bronchi and alveolar tissue 
with intact cellular details. Normal bronchiolar epithelium 
was observed.   

Group-H: Animal treated with Aloe vera juice only: In 
male rats, normal histomophological features of bronchi 
and alveolar tissue with intact cellular details. Normal 
bronchiolar epithelium was observed. In female rats, 
histomophological features of bronchi and alveolar tissue 
with intact cellular details. Normal bronchiolar epithelium 
was observed.   

 
Photograph 1 (A- H): Showing Effect of Aloe vera Juice and drugs Ethionamide and Para amino salicylic acid, on the 
histological alteration in the Lung of Male and Female Sprague-dawley rats 

 

 

 
A-NC: Male Animals fed with rat pellets and ordinary water:  A-NC: Female- Animals fed with rat pellets and ordinary 

water: 

 

 

 
B- Male Animals treated with ETH 132 mg/kg  B- Female Animals treated with ETH 132 mg/kg 

 

 

 
C- Male Animals treated with PAS 400mg/kg  C- Female Animals treated with PAS 400mg/kg 
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D- Male Animals treated with  ETH + PAS 90 mg/kg  D- Female Animals treated with ETH + PAS 90 mg/kg 

 

 

 
E- Male Animal treated with ETH+Aloe vera juice 90mg/kg  E- Female Animal treated with  ETH+Aloe vera juice  90mg/kg 

 

 

 
F- Male  Animal treated with  PAS +Aloe vera juice  90mg/kg  F- Female Animal treated with PAS +Aloe vera juice 90mg/kg 

 

 

 
G- Male Animal treated with ETH+PAS+ Aloe vera juice  
90mg/kg 

 G- Female Animal treated with ETH+PAS+ Aloe vera juice 
90mg/kg 

 

 

 
H-  Male Animal treated with  Only Aloe vera juice  90mg/kg  H- Female Animal treated with Only Aloe vera juice  90mg/kg 

 
Research12 found that the rats treated with fluoride showed 
conjunction, thickened alveolar septa with infiltration of 
MNC and RBC’s, the aggregation in the focal periveascular 

and bronchiolar lymphoid, hyperplasia of bronchial 
epithelium of the lungs. Whereas in rats treated with Aloe 
vera extract in control and experimental group showed 
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normalization of the lungs. Their study was in agreement 
with the study carried out by 13. These changes might be 
because of depletion of antioxidant defense system by 
fluoride which leads to oxidative stress to toxic fluoride 
intoxicated tissues 14. In control and fluoride intoxicated 
treated group supplemented with Aloe vera groups, the 
corresponding toxin treated group ameliorated. This might 
be due to the antioxidant and anti-inflammatory properties 
of Aloe vera 15. 

In the present study, it was found that the Male and female 
rats treated with ETH and PAS showed, mild to minimal 
changes in lungs, whereas supplementations of Aloe vera 
juice independently or in combination with ETH and PAS 
shows ameliorated the histomophological features of 
bronchi and alveolar tissue with intact cellular details of the 
normal bronchiolar epithelium. This may be due to Aloe 
vera juice has antioxidant and anti-inflammatory 
properties.     

Photograph 2 (A- H): Showing Effect of Aloe vera Juice and 
drugs Ethionamide and Para amino salicylic acid, on the 
histological alteration in the Heart of Male and Female 
Sprague-dawley rats. 

Group- A: NC (Normal Control):  In normal control male and 
female rats, normal histomorphological features of cardiac 
muscle fibers in the myocardium. Absence of inflammatory 
or pathological changes in heart tissue was noted. In normal 
control female rat, normal histomorphological features of 
cardiac muscle fibers in the myocardium. Absence of 
inflammatory or pathological changes in heart tissue was 
noted. 

Group- B: Animals treated with ETH: In male and female 
rats, a normal histomorphological feature of cardiac muscle 
fibers in the myocardium was noted. Focal congested blood 
vascular tissue. Focal degenerative changes of cardiac fibers 
with deranged length of cardiac firers were observed.  

Group- C: Animals treated with PAS: In male and female 
rats, a normal histomorphological feature of cardiac muscle 
fibers in the myocardium was noted. Focal congested blood 
vascular tissue. Focal degenerative changes of cardiac fibers 
with deranged length of cardiac firers were observed.  

Group- D: Animals treated with ETH + PAS: In male and 
female rats, a normal histomorphological feature of cardiac 
muscle fibers in the myocardium was noted. Focal 
congested blood vascular tissue. Focal degenerative 
changes of cardiac fibers with deranged length of cardiac 
firers were observed.  

Group- E: Animal treated with ETH+ Aloe vera juice: In 
male and female rats, a normal histomorphological feature 
of cardiac muscle fibers in the myocardium was noted. 
Focal congested blood vascular tissue. Focal degenerative 
changes of cardiac fibers with deranged length of cardiac 
firers were observed. 

Group- F: Animal treated with PAS +Aloe vera juice:  In 
male and female rats, a normal histomorphological feature 
of cardiac muscle fibers in the myocardium was noted. 
Focal congested blood vascular tissue. Focal degenerative 
changes of cardiac fibers with deranged length of cardiac 
firers were observed.  

Group- G: Animal treated with ETH+ PAS+ Aloe vera juice:  
In male and female rats, a normal histomorphological 
feature of cardiac muscle fibers in the myocardium was 
noted. Focal congested blood vascular tissue. Focal 
degenerative changes of cardiac fibers with deranged 
length of cardiac firers were observed.  

Group-H: Animal treated with Aloe vera juice only: In male 
and female rats, a normal histomorphological feature of 
cardiac muscle fibers in the myocardium was noted. Focal 
congested blood vascular tissue. Focal degenerative 
changes of cardiac fibers with deranged length of cardiac 
firers were observed. 

Photograph 2 (A- H): Showing Effect of Aloe vera Juice and drugs Ethionamide and Para amino salicylic acid, on the 
histological alteration in the Heart of Male and Female Sprague-dawley rats 

 

 

 
A-NC: Male Animals fed with rat pellets and ordinary water:  A-NC: Female-Animals fed with rat pellets and ordinary 

water 

 

 

 

B- Male Animals treated with ETH 132 mg/kg  B- Female Animals treated with ETH 132 mg/kg 
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C- Male Animals treated with PAS 400mg/kg  C- Female Animals treated with PAS 400mg/kg 

 

 

 

D- Male Animals treated with  ETH + PAS 90 mg/kg  D- Female Animals treated with  ETH + PAS 90 mg/kg 

 

 

 
E- Male Animal treated with ETH+Aloe vera juice 90mg/kg  E-Female Animal treated with ETH+Aloe vera juice 

90mg/kg 

 

 

 
F- Male Animal treated with PAS +Aloe vera juice 90mg/kg  F-Female Animal treated with PAS +Aloe vera juice 

90mg/kg 

 

 

 
G-Male Animal treated with ETH+PAS+ Aloe vera juice 90mg/kg  G- Female Animal treated with ETH+PAS+ Aloe vera juice 

90mg/kg 

 

 

 
H- Male Animal treated with Only Aloe vera juice 90mg/kg  H- Female Animal treated with Only Aloe vera juice  

90mg/kg 
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In heart, mild MNC infiltration in between the cardiac 
muscle fibers, focal sarcolytic changes, mild proliferation of 
fibroblasts, small pockets of hemorrhages and thickened 
blood vessels were evident in most of the NaF treated rats. 
These changes might be due to the decreased antioxidant 
enzyme activity or due to membrane lipid peroxidation 
caused by fluoride. No reports were available in literature 
to compare lesions in heart due to NaF toxicity in rats. The 
changes noticed in the amelioration group were very mild 
when compared to group II which might be due to the 
radical scavenging activity of Aloe vera16. Aloe vera has been 
reported to stimulate the beta receptor cells of langendorff 
perfused isolated heart17.  The study of 18 reported that the 
Aloe has antioxidant, free radical scavenging and cardio 
active property. Higher doses of Aloe vera in a prolonged 
period may cause OTc interval in albino rat, therefore 
administration of Aloe vera at higher dose in a prolonged 
period may be cardio toxic19.  

 In the present study, it was found the conjunction of 
cardiac muscle fibers in the myocardium and focal 
congested blood vascular tissue. Focal degenerative 
changes of cardiac fibers with deranged length of cardiac 
firers were noted in rats treated with ETH and PAS, whereas 
rats treated with Aloe vera juice independently or in 
combination with ETH and PAS shows revert change in 
histomophological features of cardiac muscle fibers in the 
myocardium and improvement in focal congested blood 
vascular tissue and improvement in the degenerative 
changes of cardiac fibers with deranged length of cardiac 
firers were observed. This proves that Aloe vera has heart 
protective activity.  

Photograph 3 (A- H): Showing Effect of Aloe vera Juice and 
drugs Ethionamide and Para amino salicylic acid, on the 
histological alteration in the Pancreas of Male and Female 
Sprague- dawley rats 

Group- A: NC (Normal Control): In normal male and female 
rats, normal histological features of exocrine and endocrine 
pancreatic tissue were observed. Endocrine pancreatic 
tissue showed adequate and normal cellular details of 
islands of langerhans with intact cellular details of beta 
cells. In normal female rat, normal histological features of 
exocrine and endocrine pancreatic tissue were observed. 
Endocrine pancreatic tissue showed adequate and normal 
cellular details of islands of langerhans with intact cellular 
details of beta cells. 

Group- B: Animals treated with ETH: In male and female 
rats, normal histological features of exocrine and endocrine 
pancreatic tissue were observed. Endocrine pancreatic 
tissue showed adequate and normal cellular details of 
islands of langerhans with intact cellular details of beta 
cells.  

Group- C: Animals treated with PAS: In male and female 
rats, normal histological features of exocrine and endocrine 
pancreatic tissue were observed. Endocrine pancreatic 
tissue showed adequate and normal cellular details of 
islands of langerhans with intact cellular details of beta 
cells.  

Group- D: Animals treated with ETH + PAS: In male and 
female rats, normal histological features of exocrine and 
endocrine pancreatic tissue were observed. Endocrine 
pancreatic tissue showed adequate and normal cellular 
details of islands of langerhans with intact cellular details of 
beta cells.  

Group- E: Animal treated with ETH+ Aloe vera juice: In 
male and female rats, normal histological features of 
exocrine and endocrine pancreatic tissue were observed. 
Endocrine pancreatic tissue showed adequate and normal 
cellular details of islands of langerhans with intact cellular 
details of beta cells.  

Group- F: Animal treated with PAS +Aloe vera juice: In 
male and female rats, normal histological features of 
exocrine and endocrine pancreatic tissue were observed. 
Endocrine pancreatic tissue showed adequate and normal 
cellular details of islands of langerhans with intact cellular 
details of beta cells.  

Group- G: Animal treated with ETH+ PAS+ Aloe vera juice: 
In male and female rats, normal histological features of 
exocrine and endocrine pancreatic tissue were observed. 
Endocrine pancreatic tissue showed adequate and normal 
cellular details of islands of langerhans with intact cellular 
details of beta cells.  

Group-H: Animal treated with Aloe vera juice only: In male 
and female rats, normal histological features of exocrine 
and endocrine pancreatic tissue were observed. Endocrine 
pancreatic tissue showed adequate and normal cellular 
details of islands of langerhans with intact cellular details of 
beta cells.  

 

Photograph 3 (A- H): Showing Effect of Aloe vera Juice and drugs Ethionamide and Para amino salicylic acid, on the 
histological alteration in the Pancreas of Male and Female Sprague-dawley rats 

 

 

 
A-NC : Male  Animals fed with rat pellets and ordinary water:  A-NC : Female- Animals fed with rat pellets and ordinary 

water: 
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B- Male Animals treated with  ETH 132 mg/kg  B- Female Animals treated with  ETH 132 mg/kg 

 

 

 
C- Male Animals treated with PAS 400mg/kg  C-  Female Animals treated with  PAS 400mg/kg 

 

 

 

D- Male Animals treated with  ETH + PAS 90 mg/kg  D- Female Animals treated with  ETH + PAS 90 mg/kg 

 

 

 
E- Male Animal treated with ETH+Aloe vera juice 90mg/kg  E-Female Animal treated with ETH+Aloe vera juice  

90mg/kg 

 

 

 
F- Male  Animal treated with  PAS +Aloe vera juice  90mg/kg  F- Female Animal treated with PAS +Aloe vera juice 

90mg/kg 

 

 

 
G-   Male Animal treated with  ETH+PAS+ Aloe vera juice  
90mg/kg 

 G-   Female Animal treated with  ETH+PAS+ Aloe vera juice  
90mg/kg 
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H- Male Animal treated with Only Aloe vera juice 90mg/kg  H- Female Animal treated with Only Aloe vera juice  
90mg/kg 

 

The STZ-induced diabetic rats showed progression in terms 
of quality and quantity by gaining the number, diameter, 
volume and area of the pancreatic islets when treated with 
Aloe vera extract as compared to the untreated diabetic 
rats 20. Another study they showed amelioration effect in 
pancreas of rats treated with Aloe vera extract. Aloe vera 
extract brings back the FPG levels to normal in STZ-induced 
diabetic rats 21. These observations were in agreement and 
supported22-23 who found that the treatment of Aloe vera 
extract lowering the blood-glucose level and protect the 
pancreatic β-cells in STZ induced diabetic rats. This might be 
because of proliferation of pancreatic β-cells, by increasing 
the secretion of insulin and increasing the oxidative 
capacity24,25,26. The findings of 27 showed an increased 
serum insulin level could be the ability to synthesize the 
pancreatic β-cells and or regeneration of pancreatic β-cells 
due to Aloe vera treatment in STZ-induced diabetic rats. 
These findings are in the agreement with the study carried 
out by 28 and 29.  It has also been reported that, there are 
number of plant extracts showed anti-diabetic properties 
by showing the mechanisms like Aloe vera extract 30,31,32,33. 
Some of the literature also showed that the constituents of 
Aloe vera have anti diabetic and other pharmacological 
activities 34-38.  

In our present study no abnormality was detected in the 
histological architecture of pancreas. Animal treated with 
tuberculosis drugs ETH and PAS, either in different 
combinations with or without Aloe vera juice or 
independently showed normal histological features of 
exocrine and endocrine pancreatic tissue. Endocrine 
pancreatic tissue showed adequate and normal cellular 
details of islets of langerhans with intact cellular details of 
beta cells.  

Photograph 4 (A- H): Showing Effect of Aloe vera Juice and 
drugs Ethionamide and Para amino salicylic acid, on the 
histological alteration in the Spleen of Male and Female 
Sprague- dawley rats 

Group- A: NC (Normal Control): In male and female rats, 
normal histomorphological features of red pulp and white 
pulp was seen. Adequate lymphoid cellular populations in 
the lymphoid tissue were observed. Focal hemosiderosis 
was observed. Absence of pathological changes in the 
splenic tissue was noted.  

Group- B: Animals treated with ETH: In male and female 
rats, normal histomorphological features of red pulp and 
white pulp was seen. Adequate lymphoid cellular 
populations in the lymphoid tissue were observed. Focal 
hemosiderosis was observed. Absence of pathological 
changes in the splenic tissue was noted.  

Group- C: Animals treated with PAS: In male and female 
rats, normal histomorphological features of red pulp and 
white pulp was seen. Adequate lymphoid cellular 
populations in the lymphoid tissue were observed. Focal 
hemosiderosis was observed. Absence of pathological 
changes in the splenic tissue was noted.  

Group- D: Animals treated with ETH + PAS: In male and 
female rats, normal histomorphological features of red pulp 
and white pulp was seen. Adequate lymphoid cellular 
populations in the lymphoid tissue were observed. Focal 
hemosiderosis was observed. Absence of pathological 
changes in the splenic tissue was noted.  

Group- E: Animal treated with ETH+ Aloe vera juice: In 
male and female rats, normal histomorphological features 
of red pulp and white pulp was seen. Adequate lymphoid 
cellular populations in the lymphoid tissue were observed. 
Focal hemosiderosis was observed. Absence of pathological 
changes in the splenic tissue was noted.  

Group- F: Animal treated with PAS +Aloe vera juice: In 
male and female rats, normal histomorphological features 
of red pulp and white pulp was seen. Adequate lymphoid 
cellular populations in the lymphoid tissue were observed. 
Focal hemosiderosis was observed. Absence of pathological 
changes in the splenic tissue was noted.  

Group- G: Animal treated with ETH+ PAS+ Aloe vera juice: 
In male and female rats, normal histomorphological 
features of red pulp and white pulp was seen. Adequate 
lymphoid cellular populations in the lymphoid tissue were 
observed. Focal hemosiderosis was observed. Absence of 
pathological changes in the splenic tissue was noted.  

Group-H: Animal treated with Aloe vera juice only:  In male 
and female rats, normal histomorphological features of red 
pulp and white pulp was seen. Adequate lymphoid cellular 
populations in the lymphoid tissue were observed. Focal 
hemosiderosis was observed. Absence of pathological 
changes in the splenic tissue was noted.  
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Photograph 4 (A- H): Showing Effect of Aloe vera Juice and drugs Ethionamide and Para amino salicylic acid, on the 
histological alteration in the Spleen of Male and Female Sprague-dawley rats 

 

 

 
A-NC: Male Animals fed with rat pellets and ordinary water:  A-NC: Female- Animals fed with rat pellets and ordinary 

water: 

 

 

 

B- Male Animals treated with ETH 132 mg/kg  B- Female Animals treated with ETH 132 mg/kg 

 

 

 
C- Male Animals treated with PAS 400mg/kg  C- Female Animals treated with PAS 400mg/kg 

 

 

 

D- Male Animals treated with ETH + PAS 90 mg/kg  D- Female Animals treated with ETH + PAS 90 mg/kg 

 

 

 
E- Male Animal treated with ETH+Aloe vera juice  90mg/kg  E- Female Animal treated with  ETH+Aloe vera juice  

90mg/kg 

 

 

 
F- Male Animal treated with PAS +Aloe vera juice  90mg/kg  F- Female Animal treated with PAS +Aloe vera juice 

90mg/kg 
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G-   Male Animal treated with ETH+PAS+ Aloe vera juice 
90mg/kg 

 G- Female Animal treated with ETH+PAS+ Aloe vera juice 
90mg/kg 

 

 

 

H-  Male Animal treated with  Only Aloe vera juice  90mg/kg  H-  Female Animal treated with  Only Aloe vera juice  
90mg/kg 

 

In the present study no abnormality was detected in the 
histological architecture of spleen. Animal treated with 
tuberculosis drugs ETH and PAS, either in different 
combinations with or without Aloe vera juice or 
independently showed normal histomorphological features 
of red pulp and white pulp. Adequate lymphoid cellular 
populations in the lymphoid tissue were observed. Focal 
hemosiderosis was observed. Absence of pathological 
changes in the splenic tissue was noted.  

Photograph 5 (A- H): Showing Effect of Aloe vera Juice and 
drugs Ethionamide and Para amino salicylic acid, on the 
histological alteration in  the Testis and  Ovary of Male and 
Female Sprague- dawley rats 

Group- A: NC (Normal Control): In normal control male rats, 
normal and intact seminiferous tubules with 
spermatogenesis and sperm formation in lumen of tubules 
were observed. In normal control female rats, normal 
histomorphological features of ovarian tissue with presence 
of developing follicles and corpus luteum was seen. 
Congested vasculature of ovarian parenchyma was 
observed. 

Group- B: Animals treated with ETH: In male rats, normal 
and intact seminiferous tubules with spermatogenesis and 
sperm formation in lumen of tubules were observed. In 
female rats, normal histomorphological features of ovarian 
tissue with presence of developing follicles and corpus 
luteum was seen. Congested vasculature of ovarian 
parenchyma was observed. 

Group- C: Animals treated with PAS: In male rats, normal 
and intact seminiferous tubules with spermatogenesis and 
sperm formation in lumen of tubules were observed. In 
female rats, normal histomorphological features of ovarian 
tissue with presence of developing follicles and corpus 

luteum was seen. Congested vasculature of ovarian 
parenchyma was observed. 

Group- D: Animals treated with ETH + PAS: In male rats, 
normal and intact seminiferous tubules with 
spermatogenesis and sperm formation in lumen of tubules 
were observed. In normal control female rats, normal 
histomorphological features of ovarian tissue with presence 
of developing follicles and corpus luteum was seen. 
Congested vasculature of ovarian parenchyma was 
observed. 

Group- E: Animal treated with ETH+ Aloe vera juice: In 
male rats, normal and intact seminiferous tubules with 
spermatogenesis and sperm formation in lumen of tubules 
were observed. In normal control female rats, normal 
histomorphological features of ovarian tissue with presence 
of developing follicles and corpus luteum was seen. 
Congested vasculature of ovarian parenchyma was 
observed. 

Group- F: Animal treated with PAS +Aloe vera juice: In 
male rats, normal and intact seminiferous tubules with 
spermatogenesis and sperm formation in lumen of tubules 
were observed. In female rats, normal histomorphological 
features of ovarian tissue with presence of developing 
follicles and corpus luteum was seen. Congested 
vasculature of ovarian parenchyma was observed. 

Group- G: Animal treated with ETH+ PAS+ Aloe vera juice: 
In male rats, normal and intact seminiferous tubules with 
spermatogenesis and sperm formation in lumen of tubules 
were observed. In female rats, normal histomorphological 
features of ovarian tissue with presence of developing 
follicles and corpus luteum was seen. Congested 
vasculature of ovarian parenchyma was observed. 
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Group-H: Animal treated with Aloe vera juice only: In male 
rats, normal and intact seminiferous tubules with 
spermatogenesis and sperm formation in lumen of tubules 
were observed. In female rats, normal histomorphological 

features of ovarian tissue with presence of developing 
follicles and corpus luteum was seen. Congested 
vasculature of ovarian parenchyma was observed. 

 
Photograph 5 (A- H): Showing Effect of Aloe vera juice and drugs Ethionamide and Para amino salicylic acid, on the 
histological alteration in the Testis and Ovary of Sprague-dawley rats 

 

 

 
A-NC: Male-Animals fed with rat pellets and ordinary water:  A-NC: Female-Animals fed with rat pellets and ordinary water: 

 

 

 

B- Male Animals treated with ETH 132 mg/kg  B- Female Animals treated with ETH 132 mg/kg 

 

 

 
C- Male Animals treated with PAS 400mg/kg  C- Female Animals treated with PAS 400mg/kg 

 

 

 
D- Male Animals treated with ETH + PAS 90 mg/kg  D- Female Animals treated with ETH + PAS 90 mg/kg 

 

 

 
E- Male Animal treated with ETH+Aloe vera juice  90mg/kg  E- Female Animal treated with ETH+Aloe vera juice  90mg/kg 

 

 

 
F- Male Animal treated with PAS +Aloe vera juice 90mg/kg  F- Female Animal treated with PAS +Aloe vera juice  90mg/kg 
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G- Male Animal treated with ETH+PAS+ Aloe vera juice  
90mg/kg 

 G- Female Animal treated with ETH+PAS+ Aloe vera juice  
90mg/kg 

 

 

 

H- Male Animal treated with Only Aloe vera juice 90mg/kg  H- Female Animal treated with Only Aloe vera juice 90mg/kg 

 

The study carried out by 39 found the weight loss and 
affecting the metabolic rate in BPA –treated group. Their 
results are similar to 40. The study carried out by41 found 
that toxic stress can cause decrease in the testosterone 
level by lowering the antioxidant capacity and blocking the 
P450 cytochrome. This decreased in the testosterone may 
induce weight loss and decrease the metabolic rate in rats 
treated with BPA. When Aloe vera supplemented in BPA 
treated groups can decrease the toxic effect of BPA. This 
might be due to Aloe vera has antioxidant properties42, 43.  
The diameter of seminiferous tubules and thickness of 
epithelium were found reduced in the rats treated with 
BPA. This might be due to the production of low level of 
serum testosterone level and decreased in the weight of 
testis due to BPA toxicity 44. Reduction in the weight of 
reproductive organs, reduction in the number of primary 
spermatocytes, spermatids and spermatogonia may be due 
to lowering the production of testosterone and affect the 
level of hormone due to BPA –treated rats, which leads to 
failure of spermatogenesis 45. Their resent results are in 
consistent with the results of 46, 47.  Some studies showed 
non-significant difference in the body weight and the 
relative weight of the testis 48, whereas others indicated the 
significant changes in body weight and relative organs 
weight 49. These changes may be due to the difference in 
the doses, rout of administration, exposure time interval, 
nature of food, sex and strain of rats50. All these 
histopathological change studied and mentioned above 
showed toxicity due to BPA. When Aloe vera co-
administered with BPA, showed ameliorated in the 
reproductive organs. This may be because of the flavonoids 
present in Aloe vera extract being able to increase the 
production of testosterone and antioxidant compounds 
present in it. It was also found that Aloe vera extract 
contains vitamin E is responsible for the reduction in the 

number of Leydig and Sertoli cells. Vitamin E also improves 
the weight of testis, diameter of seminiferous tubules, and 
thickness of the germinal epithelium 51.The study carried 
out by 52 found that the tramadol has harmful effect on 
reproductive organs of rats. Whereas the rats co-
administered with Aloe vera accelerates healing of 
testicular structure and has positive effect on the level of 
testosterone. 

In the present study no abnormality was detected in the 
histological architecture of testis and ovary. Animal treated 
with tuberculosis drugs ETH and PAS, either in different 
combinations with or without Aloe vera juice or 
independently showed normal histomorphological 
features.  In male rats, normal and intact seminiferous 
tubules with spermatogenesis and sperm formation in 
lumen of tubules were observed. In female rats, normal 
histomorphological features of ovarian tissue with presence 
of developing follicles and corpus luteum was seen. 
Congested vasculature of ovarian parenchyma was 
observed. 

Photograph 6 (A- H): Showing Effect of Aloe vera Juice and 
drugs Ethionamide and Para amino salicylic acid, on the 
histological alteration in the Brain of Sprague-Dawley rats. 

Group- A: NC (Normal Control): In normal control male and 
female rats, normal histomorphology of neuronal tissue 
and supporting tissue matrix in the brain cerebrum and 
cerebellum was seen. Absence of inflammatory / 
pathological changes in the brain tissue was noted. 

Group- B: Animals treated with ETH: In male and female 
rats, normal histomorphology of neuronal tissue and 
supporting tissue matrix in the brain cerebrum and 
cerebellum was seen. Absence of inflammatory / 
pathological changes in the brain tissue was noted. 
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Group- C: Animals treated with PAS: In male and female 
rats, normal histomorphology of neuronal tissue and 
supporting tissue matrix in the brain cerebrum and 
cerebellum was seen. Absence of inflammatory / 
pathological changes in the brain tissue was noted. 

Group- D: Animals treated with ETH + PAS: In male and 
female rats, normal histomorphology of neuronal tissue 
and supporting tissue matrix in the brain cerebrum and 
cerebellum was seen. Absence of inflammatory / 
pathological changes in the brain tissue was noted. 

Group- E: Animal treated with ETH+ Aloe vera juice: In 
male and female rats, normal histomorphology of neuronal 
tissue and supporting tissue matrix in the brain cerebrum 
and cerebellum was seen. Absence of inflammatory / 
pathological changes in the brain tissue was noted. 

Group- F: Animal treated with PAS +Aloe vera juice: In 
male and female rats, normal histomorphology of neuronal 
tissue and supporting tissue matrix in the brain cerebrum 
and cerebellum was seen. Absence of inflammatory / 
pathological changes in the brain tissue was noted. 

Group- G: Animal treated with ETH+ PAS+ Aloe vera juice: 
In male and female rats, normal histomorphology of 
neuronal tissue and supporting tissue matrix in the brain 
cerebrum and cerebellum was seen. Absence of 
inflammatory / pathological changes in the brain tissue was 
noted. 

Group-H: Animal treated with Aloe vera juice only:  In male 
and female rats, normal histomorphology of neuronal 
tissue and supporting tissue matrix in the brain cerebrum 
and cerebellum was seen. Absence of inflammatory / 
pathological changes in the brain tissue was noted. 

 

Photograph 6 (A- H): Showing Effect of Aloe vera Juice and drugs Ethionamide and Para amino salicylic acid, on the 
histological alteration in the Brain of Sprague-dawley rats 

 
 

A-NC: Animals fed with rat pellets and ordinary water: B- Animals treated with ETH 132 mg/kg 

 

 
C- Animals treated with PAS 400mg/kg D- Animals treated with ETH + PAS 90 mg/kg 

  

E- Animal treated with ETH+Aloe vera juice 90mg/kg F- Animal treated with PAS +Aloe vera juice 90mg/kg 

  
G- Animal treated with ETH+PAS+ Aloe vera juice 90mg/kg H- Animal treated with Only Aloe vera juice 90mg/kg 
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The study carried out by, 53 showed the ameliorated effect 
of Aloe vera extract in rat brain on toxicity induced by 
malathion. They found the pretreatment of Aloe vera 
ameliorated the toxic effect of malathion and also 
protected AChE activity from the malathion in rats brain. It 
was found and no any studies reported that the Aloe vera 
extract has no effect on brain edema after gastric ulcer 54. 
There are some studies which pointing out that Aloe vera 
have anti-inflammatory effect which reduced the 
expression of inflammatory cytokines, like IL-1β and TNF-α 
and is responsible to decrease the Traumatic Brain Injury 
(TBI) in rats treated with Aloe vera extract 55. The 
neuroprotective role of Aloe vera could be attributed to 
increased levels of pro inflammatory cytokines of brain like 
IL-1β, IL-6, TNF-α and TGF-β  after TBI were reduced by Aloe 
vera extract which suggest the protective potential of Aloe 
vera against TBI 56. In the study 57 suggest that the 
malathion treated group showed the degeneration in the 
kidney, heart and focal gliosis and neuronal degeneration in 
the brain tissues. But after the treatment of   Aloe vera 
extract to normal control and treat group ameliorated the 
toxicities of livers, kidneys, hearts, and brains in the rats. It 
was found that the dimethoate, an OP compound caused 
lymphocytic infiltration resulting in chronic, mild meningeal 
changes in the brain 58. The study carried out by 59 found 
that the rats treated with fluoride showed neurotoxicity. 
This might be because of crossing blood brain barrier or by 
interfering the free radical generation or by affecting neural 
production by the fluoride. Their study supported by 60 
suggesting that the mitochondrial electron transport 
enzymes or suppression of antioxidant enzymes in the brain 
cause Traumatic Brain Injury (TBI) when rats treated with 
fluoride. The study carried out by 61 noted the effect of Aloe 
vera on the toxicity induced by fluoride in brain, noted the 
amelioration mitochondrial electron transport enzymes or 
suppression of antioxidant enzymes in the brain. This might 
be due to the antioxidant property and free scavenging 
property of Aloe vera. 

In the present study no abnormality was detected in the 
histological architecture of brain. Animal treated with 
tuberculosis drugs ETH and PAS, either in different 
combinations with or without Aloe vera juice or 
independently showed normal histomorphological 
features. In male and female rats, normal histomorphology 
of neuronal tissue and supporting tissue matrix in the brain 
cerebrum and cerebellum was seen. Absence of 
inflammatory / pathological changes in the brain tissue was 
noted. 

CONCLUSION 

From the above results, it was found that the anti-
tuberculosis drugs ETH and PAS induced toxicity in male and 
female Sprague-dawley rats by disturbing the histological 
structure from minimal to mild changes in the 
histoarchetecture of lungs, Heart and Kidneys of male and 
female Sprague-dawley either independently or in 
combination.  It was also found that when the anti-
tuberculosis drugs ETH and PAS co- administered with Aloe 

vera juice found amelioration of the histoarchetecture of 
lungs, Heart and Kidneys of male and female Sprague- 
dawley to normal. This might be due to the antioxidant, 
anti-inflammatory and free scavenging property of Aloe 
vera juice. In our present study it was also found that, the 
rats treated with ETH and PAS drugs independently or in 
combination with Aloe vera juice, no histoarchetectural 
changes were observed in Brain, Pancreas, Spleen, testes, 
and ovaries of rat. This might be due to non-activation and 
non - infiltration of the drugs ETH and PAS on the 
membranes of the brain, pancreas, spleen, testes, and 
ovaries male and female Sprague-dawley rats. Thus, it 
confirms the antioxidant, anti-inflammatory and free 
scavenging property of Aloe vera juice to protect the 
histological structures of the different organs and glands of 
Sprague-dawley rat. 
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