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ABSTRACT
Background & objective: Anaemia is the most significant disorder of the blood. Many researchers have developed the 
concept of using medicinal plants as an alternative source of treatment for anaemia with fewer side effects. Aloe vera, 
being a medicinal plant, is popularly used as a natural drug in haematological disorders. The present study was 
intended to observe the effects of Aloe vera gel on red blood cell parameters in phenylhydrazine (PHZ)-induced anaemic 
Wistar albino rats.

Methods: This Experimental study was conducted in Dhaka Medical College, Dhaka from July 2021 to June 2022. A 
total of 24 healthy Wistar albino rats were selected for the study. After procurement, the rats were initially kept in a 
standard laboratory condition on a 12/12-hour light/dark cycle for 14 days of acclimatization before 21 days of the 
experiment. All the rats had free access to basal diet and normal saline during the period of acclimatization and 
experiment. After acclimatization for 14 days, the rats were divided into three groups-Group A (baseline control group, 
n = 8), Group B (PHZ-treated group, n = 8), and Group C, the Experimental Group (PHZ-induced and Aloe vera gel 
treated group, n = 8). To induce anaemia, Group B and Group C received intraperitoneal injection of PHZ at a dose of 
0.5 ml/100 g body weight on days 1, 3, 5 and day 7. Moreover, the experimental group (Group C) received Aloe vera 
gel orally at a dose of 0.6 ml/kg body weight from Day 8 to Day 21. On day 22, rats were sacrificed to test their blood 
samples for haematologic variables (RBC count, Hb conc., and PCV) and haematological indices (MCV, MCH and MCHC).

Result: All the haematological parameters and indices were almost similar among the study groups at baseline (on Day 
1). On Day 8, rats of groups B and C demonstrated a drastically reduced count of RBC (2.66 ± 0.53 and 2.69 ± 0.52 
million/µl respectively) compared to the rats of group A (8.16 ± 0.76 million/µl). On Day 22, the RBC count in rats of 
Group C staggeringly increased to 7.63 ± 0.64 million/µl; however, the RBC count in rats of Group B remained almost 
the same as was found on Day 8. A significant decrease in Hb conc. and PCV in PHZ-induced control on Day 8 compared 
to that on Day 1 was also observed. The mean MCV in all the study groups on Day 1 was around 50 fl, which abnormally 
increased to 85 and 87 fl in Groups B and C respectively on Day 8. On Day 22, Group B further exhibited an increase 
in MCV to > 87 fl. Meanwhile, the MCV in Group C (Aloe vera-treated group) favourably decreased to 55 fl. On the 8th 
Day of intervention, the MCH level significantly decreased in Groups B and C. Although no significant change in MCH 
was observed in Group B from Day 8 to Day 22, group C demonstrated a significant increase in the mean MCH to nearly 
18 pg during the same period. The mean MCHC significantly dropped to < 23% in Groups B and C on Day 8 from the 
baseline figure of 34%. While no significant change in MCHC was evident in Group B from Day 8 to Day 22, it 
significantly improved to about 28% in Group C during the same period.

Conclusion: From the study, it can be concluded that Aloe vera has significant erythropoietic potentials which result in 
the improvement of red blood cell parameters (RBC count, Hb conc., PCV, MCV, MCH and MCHC) in PHZ-induced 
anaemic rats. 
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INTRODUCTION:

Anaemia is a serious worldwide public health problem 
(when the prevalence of low Hb concentration exceeds 
5% of the population),1 associated with an increased 
risk of morbidity and mortality in most South-Asian 
countries like Bangladesh.2 It is a haematological 
disorder, characterized by a decrease in RBC count or 
Hb concentration or PCV.3 Before the advent of 
modern medicine, people used to depend on 
therapeutic plants for the treatment of ailments. 
Aloe vera, is commonly known as “Ghrit Kumari” in 
our country. Native to the hot and dry areas of 
Middle East Asia, the Southern Mediterranean, North 
Africa, and the Canary Islands4, it is an inseparable 
part of folk medicine, for its curative and therapeutic 
potentials. Aloe vera gel is rich in active ingredients 
like anthraquinones, vitamins, minerals, enzymes, 
amino acids, natural sugars, and fatty acids. These 
active ingredients perhaps improve anaemia by 
neutralizing free radicals, synthesizing haem and 
globin, acting as co-enzymes, and maturation of red 
blood cells which ultimately stimulate erythropoiesis. 
However, limited studies have been done in the 
country related to its erythropoietic effects on 
animals. 

The haematological analysis is considered a commonly 
used diagnostic tool in any disease, particularly for 
the diagnosis of haematological disorders. The 
commonly used haematological parameters are RBC, 
WBC, Hb concentration, PCV, and values of MCV, 
MCH and MCHC.5 It gives information about the 
production of all blood cells and recognizes a 
patient’s oxygen-carrying capacity through the 
evaluation of RBC indices, Hb concentration and 
haematocrit. The RBC indices estimate the size, 
shape, physical characteristics of the RBC and also 
help diagnosing the cause of anaemia.6 The 
phenylhydrazine (PHZ) is termed as an ingredient of 
organic dye and a selective herbicide.7 Exposure to 
PHZ may cause anaemia because of its powerful 
oxidant nature. It causes the destruction of RBCs by 
oxidative stress and many changes at the cellular 
level leading to haemolytic anaemia.8 

In the last few decades, there has been an expanding 
growth in the field of herbal drugs. Several 
plants8,9-16 have been found to have therapeutic and 

curative potentials. Several researchers observed 
the effects of Aloe Vera gel on hematological 
parameters in Wistar albino rats and other laboratory 
animals. Persistent consumption of Aloe vera gel 
increases Hb concentration, PCV, RBC count, platelet 
count, WBC count as well as lymphocyte count in 
rats.17 Ani and associates18 stated that Aloe vera 
improves some haematological parameters like RBC 
count, Hb concentration, PCV, MCHC in PHZ-induced 
anaemic rats. In India, Navathej et al19 revealed that 
Fluoride induction caused a decrease in RBC count, 
Hb concentration, and PCV in rats. However, these 
levels were significantly improved in the Aloe 
vera-treated group.  Furthermore, Nku et al17 also 
studied that persistent consumption of Aloe vera gel 
increases Hb concentration, PCV, RBC count, platelet 
count, WBC count as well as lymphocyte count in 
rats. Though several studies have been conducted to 
assess the haematopoietic effects of Aloe Vera on 
Wistar albino rats and other animals in different 
countries, no published data have been found in the 
context of our country. The present study was 
therefore conducted to evaluate the effects of Aloe 
Vera gel on red blood cell parameters and indices in 
PHZ-induced anaemic Wistar rats.

METHODS: 

This Experimental study was conducted in the 
Department of Physiology, Dhaka Medical College, 
Dhaka from July 2021 to June 2022. A total of 24 
healthy Wistar albino rats, weighing 150-200 gm and 
ages ranging from 90-120 days were selected for the 
study. Ethical permission was taken from the Ethical 
Review Committee of Dhaka Medical College, Dhaka 
to carry out this study. The animals were purchased 
from the Animal Resource Facility, International 
Centre for Diarrhoeal Disease Research, Bangladesh 
(ICDDR, B), and were kept in metallic cages in the 
animal house of the Institute of Nutrition and Food 
Science, University of Dhaka. The rats were kept in a 
standard laboratory condition on a 12/12-hour 
light/dark cycle for 14 days of acclimatization before 
21 days of the experiment. All the rats had free 
access to basal diet and normal saline during the 
period of acclimatization and experiment. After 
acclimatization for 14 days, all rats were divided into 
three groups Group A (baseline control group, n=8), 
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Group B (PHZ-treated group, n = 8), and Group C 
(PHZ-induced & Aloe vera gel-treated Experimental 
Group, n = 8). After grouping, the body weights of all 
rats were measured on Day 1, and then on Day 22. 
While Group A received a basal diet and normal 
saline (1 ml/kg body weight orally) for 21 days,18 
Group B received a basal diet for consecutive 21 
days. In addition, they received PHZ (0.5 ml of PHZ 
was diluted with 2 ml of distilled water) 
intraperitoneally at a dose of 0.5 ml/100 kg body 
weight and remained untreated for 21 days.18 Group 
C received a basal diet and PHZ as Group B received 
and then Aloe vera gel daily at a dose of 0.6 ml/kg 
body weight from Day 8 up to Day 21.18  

On day 22, rats were anaesthesized by inhalation of 
30% chloroform and were sacrificed.  Blood samples 
(approximately 0.5 ml) were drawn via cardiac 
puncture with a sterile needle and syringe and were 
kept in EDTA sample test tubes with proper 
identification numbers for analysis. The samples 
were analyzed using an Automated Hematology 
Analyser (Sysmex XE-5000) for whole blood count. 
The following laboratory investigations were done in 
the Department of Laboratory Medicine, Dhaka 
Medical College Hospital, Dhaka.

Data were collected using a semi-structured 
questionnaire containing the key variables of interest 
and were processed and analyzed with the help of 
SPSS (Statistical Package for Social Sciences), 
version 25.0. While the data presented on a 
continuous scale were expressed as mean ± SD, the 
data presented on a categorical scale were presented 
as frequency with corresponding percentages. The 
test statistics used to analyze the data were ANOVA 
with the post-hoc Hochberg test for multiple 
comparisons. The level of significance was set at 5% 
and a p-value < 0.05 was considered significant. 

RESULTS:

The mean RBC counts in Groups A, B and C at 
baseline (on Day 1) were quite similar (p = 0.829). 
On Day 8, rats of groups B and C demonstrated a 
drastically reduced count of RBC (2.66 ± 0.53 and 
2.69 ± 0.52 million/µl respectively) compared to the 
rats of group A (8.16 ± 0.76 million/µl) (p < 0.001). 
On Day 22, the RBC count in rats of Group C 

staggeringly increased to 7.63 ± 0.64 million/µl; 
however, the RBC count in rats of Group B remained 
almost the same as was found on Day 8 (Table I). 
Multiple comparisons of RBC count by Post-hoc 
Hochberg test revealed that there was a significant 
difference between A and B groups in terms of RBC 
count on Day 8 and Day 22 compared to Day 1 (p < 
0.001). A significant difference was also noted 
between groups A and C on day 8 (p < 0.001), but 
not on Day 22 (p = 0.353). However, no difference 
was found between groups B and C on Day 8, 
although a wide difference was evident on Day 22 
(Table II). The mean haemoglobin level in all the 
study groups was > 13 g/dl at baseline (p = 0.829), 
which on Day 8 significantly dropped to < 9 g/dl in 
Group B and Group C, compared to Group A (p < 
0.001). On day 22, the Hb level of Group C improved 
almost to its baseline level, although no change was 
noted during the same period in Group B (p < 
0.001). Multiple comparisons of Hb levels among 
different study groups using the post hoc Hochberg 
test are shown in Table IV. The mean PCV in all the 
study groups on Day 1 was around 40%, which 
reduced to < 23% on Day 8 in Groups B and C (p < 
0.001). While Group C demonstrated a modest 
increase in PCV on Day 22, Group B did not 
experience any further change in PCV level from Day 
8 to Day 22 (p < 0.001) (Table V). Multiple 
intergroup comparisons using the post-hoc Hochberg 
test are shown in Table VI.

The mean MCV in all the study groups on Day 1 was 
around 50 fl, which increased to 85 and 87 fl in 
Groups B and C respectively on Day 8 (p < 0.001). 
On Day 22, Group B experienced an increase in MCV 
to > 87 fl, although Group C experienced a sharp 
decrease in MCV to 55 fl (p < 0.001) (Table VII). 
Multiple intergroup comparisons of MCV using the 
post hoc Hochberg test are shown in Table VIII. The 
mean MCH in all the study groups on Day 1 was 
around 17 pg. Following the intervention, it fell to 13 
and 14 in Group B and C respectively on Day 8 (p < 
0.001). While no significant change in MCH was 
observed in Group B from Day 8 to Day 22, group C 
had a significant increase in the mean MCH to 17.7 
pg during the same period (p < 0.001) (Table IX). 
Multiple intergroup comparisons of MCH using 
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the post hoc Hochberg test are depicted in Table X. 
The mean MCHC in all the study groups at baseline 
was about 34%. After the intervention, it dropped to 
< 23% in Groups B and C on Day 8 (p < 0.001). 
While no significant change in MCHC was evident in 
Group B from Day 8 to Day 22, it significantly 
improved to about 28% in Group C during the same 
period (p < 0.001) (Table XI). Multiple intergroup 
comparisons of MCHC are illustrated in Table XII.        
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RBC Count (million/µl)
Group

Table I. RBC Count in di�erent groups of rats and on di�erent
days of evaluation

A (n = 8) 8.11 ± 0.71 8.16 ± 0.76 8.28 ± 0.74
B (n = 8) 8.09 ± 0.68 2.66 ± 0.53 2.69 ± 0.52
C (n = 8) 8.32 ± 0.80 2.69 ± 0.52 7.63 ± 0.64
p-value 0.829 < 0.001 < 0.001

Day 1 Day 8 Day 22

Data were analyzed using ANOVA statistics (F) and were expressed as mean ± SD.
Group A: Normal control group; Group B: PHZ-induced anaemic control group
Group C: PHZ-induced anaemic rats treated with Alo Vera

Hb conc. (gm/dl)
Group

Table III. Hb conc. in di�erent groups of rats and on di�erent
days of evaluation

A (n = 8) 13.95±1.14 13.75±0.94 13.93±1.10
B (n = 8) 13.75±0.94 8.41±0.73 8.51±0.73
C (n = 8) 13.68±0.92 8.51±0.73 12.05±1.15
p-value 0.860 <0.001 <0.001

Day 1 Day 8 Day 22

Data were analyzed using ANOVA statistics (F) and were expressed as mean ± SD.
Group A: Normal control group; Group B: PHZ-induced anaemic control group
Group C: PHZ-induced anaemic rats treated with Alo Vera

PCV (%)
Group

Table V. PCV in di�erent groups of rats and on di�erent days
of evaluation

A (n = 8) 40.74±3.70 40.65±3.83 40.40±2.75
B (n = 8) 39.55±2.68 22.46±4.41 22.98±5.08
C (n = 8) 40.22±3.91 22.98±5.08 41.80±2.71
p-value 0.879 <0.001 <0.001

Day 1 Day 8 Day 22

Data were analyzed using ANOVA statistics (F) and were expressed as mean ± SD.
Group A: Normal control group; Group B: PHZ-induced anaemic control group
Group C: PHZ-induced anaemic rats treated with Alo Vera

MCV (�)
Group

Table VII. MCV in di�erent groups of rats and on di�erent days
of evaluation

A (n = 8) 50.14 ± 5.71 49.81 ± 5.60 48.48 ± 6.58
B (n = 8) 49.08±4.56 84.58±17.75 87.39±21.02
C (n = 8) 48.48±6.59 87.39±21.02 55.38±5.85
p-value 0.840 < 0.001 < 0.001

Day 1 Day 8 Day 22

Data were analyzed using ANOVA statistics (F) and were expressed as mean ± SD.
Group A: Normal control group; Group B: PHZ-induced anaemic control group
Group C: PHZ-induced anaemic rats treated with Alo Vera

MCH (pg)
Group

Table IX. MCH in di�erent groups of rats and on di�erent days 
of evaluation

A (n = 8) 17.39±1.48 17.05±1.13 16.90±1.13
B (n = 8) 17.05±1.14 13.66±1.41 14.06±1.61
C (n = 8) 16.70±1.13 14.06±1.61 17.70±0.95
p-value 0.730 < 0.001 < 0.001

Day 1 Day 8 Day 22

Data were analyzed using ANOVA statistics (F) and were expressed as mean ± SD.
Group A: Normal control group; Group B: PHZ-induced anaemic control group
Group C: PHZ-induced anaemic rats treated with Alo Vera

Intergroup di�erence of RBC count (million/µl)
Group

Table II. Multiple comparisons of RBC count by Post-hoc
Hochberg test

A vs B 1.000 <0.001S <0.001S

A vs C 1.000 <0.001S 0.353
B vs C 1.000 1.000 < 0.001S

Day 1 Day 8
Level of signi�cance (p-value)

Day 22

S = Signi�cant

Intergroup di�erence of Hb conc. (million/µl)
Group

Table IV. Multiple comparisons of Hb level by Post-hoc Hochberg test

A vs B 1.000 <0.001 <0.001
A vs C 1.000 <0.001 0.005
B vs C 1.000 1.000 <0.001

Day 1 Day 8
Level of signi�cance (p-value)

Day 22

Intergroup di�erence of PCV (%)
Group

Table VI. Multiple comparisons of PCV level by Post-hoc
Hochberg test

A vs B  1.000 <0.001 <0.001
A vs C 1.000 <0.001 1.000
B vs C 1.000 1.000 <0.001

Day 1 Day 8
Level of signi�cance (p-value)

Day 22

Intergroup di�erence of MCV (�)
Group

Table VIII. Multiple comparisons of MCV by Post-hoc Hochberg test

A vs B  1.000 <0.001 <0.001
A vs C 1.000 <0.001 1.000
B vs C 1.000 1.000 <0.001

Day 1 Day 8
Level of signi�cance (p-value)

Day 22



DISCUSSION:

The present study attempted to observe the effects 
of Aloe Vera gel on red blood cell parameters in 
PHZ-induced anaemic Wistar albino rats. The study 
revealed that there was a significant difference in 
mean total RBC count between PHZ-induced 
negative control and baseline control group on Day 8 
compared to Day 1. These results were in agreement 
with several experimental studies14-16. The RBC count 
was significantly increased in the PHZ-induced and 
Aloe vera-treated group than the PHZ-treated 
negative control on Day 22 compared to Day 8. 
These findings might be due to the presence of 
vitamins, and iron in Aloe vera. A similar finding was 
observed in a study conducted by Ani et al18 and 
Ofem et al20 in Nigeria. The study showed that there 
was a significant decrease in Hb conc. and PCV in the 
PHZ-treated anaemic control on Day 8 compared to 
that on Day 1. Ali and Eleby21 found a significantly 
decreased level of Hb conc. and PCV in the anaemic 

control group than in the normal control group, 
which bears consistency with the present study. Ani 
et al18 observed that these levels were also 
significantly increased in the PHZ-induced Aloe 
vera-treated group than in the PHZ-treated group. 
Navathej and associates19 in a similar study in India 
observed that the Aloe vera-treated group had a 
significant increase in Hb and PCV levels.   

In our study, the mean MCV in all the study groups 
on Day 1 was around 50 fl, which abnormally 
increased to 85 and 87 fl in Groups B and C 
respectively on Day 8. On Day 22, Group B further 
exhibited an increase in MCV to > 87 fl. Meanwhile, 
the MCV in Group C favourably decreased to 55 fl. 
Similar to this study, Akara et al.9 also observed that 
MCV was initially significantly increased in the 
PHZ-treated anaemic control group than in the 
normal control group. However, on Day 22, MCV was 
significantly decreased in the PHZ-induced Aloe 
vera-treated group than in the PHZ-treated negative 
control group. Conversely, several studies18,20 
reported no meaningful statistical difference among 
different groups in terms of MCV. On the 8th Day of 
intervention, the MCH level significantly decreased in 
Groups B and C. Although no significant change in 
MCH was observed in Group B from Day 8 to Day 22, 
Group C demonstrated a significant increase in the 
mean MCH to nearly 18 pg during the same period 
indicating that Aloe vera helped improve the 
haemoglobin concentration in PHZ-treated rats. 
Kolawole and associates22 showed that the MCH level 
was significantly decreased in the PHZ-treated only 
group than that in the normal control group which is 
consistent with the findings of the present study. 
Then, this level was increased on Day 22 compared 
to that on Day 8 in the PHZ-induced Aloe 
vera-treated group compared to PHZ-treated only 
anaemic rats. Consistent results were found in some 
studies.23,24 Laboratory analysis of Aloe vera shows 
that the plant contains plenty of vitamins like 
riboflavin, thiamine, folic acid and essential amino 
acids required for haemoglobin synthesis. 

The mean MCHC significantly dropped to < 23% in 
Groups B and C on Day 8 from the baseline figure of 
34%. While no significant change in MCHC was 
evident in Group B from Day 8 to Day 22, it 
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Table XI. MCHC in di�erent groups of rats and on di�erent
days of evaluation

A (n = 8) 33.82±3.77 33.44±3.35 33.89±3.82
B (n = 8) 33.42±3.35 22.30±4.95 22.89±5.16
C (n = 8) 33.89±3.83 22.89±5.16 27.90±2.57
p-value 0.965 < 0.001 < 0.001

Day 1 Day 8 Day 22

Data were analyzed using ANOVA statistics (F) and were expressed as mean ± SD.
Group A: Normal control group; Group B: PHZ-induced anaemic control group
Group C: PHZ-induced anaemic rats treated with Alo Vera

Intergroup di�erence of MCH (pg)
Group

Table X. Multiple comparisons of MCH by Post-hoc Hochberg test

A vs B  1.000 0.001 <0.001
A vs C 1.000 0.001 1.000
B vs C 1.000 1.000 <0.001

Day 1 Day 8
Level of signi�cance (p-value)

Day 22

Intergroup di�erence of MCHC (%)
Group

Table XII. Multiple comparisons of MCHC by Post-hoc Hochberg test

A vs B  1.000 < 0.001 < 0.001
A vs C 1.000 < 0.001 0.008
B vs C 1.000 1.000 0.043

Day 1 Day 8
Level of signi�cance (p-value)

Day 22



significantly improved to about 28% in Group C 

during the same period indicating that the 

PHZ-induced anaemic rats responded well to the 

Aloe vera treatment. Increased MCHC showed that 

immature red cells were present in circulation which 

was the indication of initial stimulation of the 

haematopoietic system by Aloe vera. Similar results 

were also observed in some investigations.25,26

CONCLUSION:

This study revealed that all the haematological 

parameters like RBC, Hb and PCV and 

haematological indices like MCV, MCH and MCHC in 

the phenylhydrazine (PHZ)-induced rats become 

abnormal, which are reversed back to normal 

following 2 weeks of treatment with aloe vera. The 

haemopoietic activities observed in the PHZ-induced 

rats could be due to the presence of rich 

antioxidants, vitamins, and iron as well as other 

important constituents in Aloe vera. As this was an 

animal model study, an experiment on human 

subjects is recommended before its application on 

human beings as part of the treatment of anaemia.
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