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Poultry birds are exposed to different infectious diseases; among these infections, avian colibacillosis caused by E. coli 
is the most common in poultry birds. The irrational use of antibiotics in poultry results in resistance to disease-causing 
microorganisms, therefore now the world is moving towards plant treatment. Aloe vera has shown high antibacterial 
activity against E. coli in vivo and in vitro. Thus, the present study was designed to evaluate A. vera polysaccharides as 
a therapeutic and immunomodulatory agent against colibacillosis in chickens. E. coli was isolated and characterized by 
different outbreak cases of colibacillosis and identified by using the API-20E kit. The effects of A. vera polysaccharides 
as an immunomodulatory and therapeutic were evaluated in broiler chickens. Results exhibited a significant (p<0.05) 
lympho proliferative reaction to PHA-P chickens supplemented with A. vera polysaccharides in comparison to the 
control group. Carbon particle clearance test revealed significantly higher clearance index (K) in the control group, and 
the phagocytic index (α) showed a substantially higher response in all three polysaccharides supplemented groups in 
comparison to control. Total Igs, IgM, and IgG titers were also significantly higher in groups supplemented with A. vera 
polysaccharides. On challenge with pathogenic E. coli, more excellent protection was observed in all polysaccharides 
supplemented groups. The present study was suggested that A. vera extracted polysaccharides could be given as 
therapeutic and immunomodulatory agent(s) against colibacillosis in poultry. 
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INTRODUCTION 

The poultry industry is still in the hold of various 
diseases of bacterial, viral, fungal, and parasitic 
organisms. Among the bacterial infections, colibacillosis is 
the most significant and frequently faced problems. Avian 
colibacillosis is caused by Escherichia coli (E. coli). Due to 
this infectious disease, the economic losses are 
increasing day by day; it is characterized by different 
pathological signs. Septicemia is an acute form resulting 
in death, and sub-acute form results in fibrinous 
polyserositis and airsacculitis, e.g., peritonitis, pericarditis, 
and perihepatitis. The mortality may cause increased 
economic losses due to costs of vaccination, decreased 
egg production, eradication programs, and also 
chemotherapy (Khaliq et al. 2017). 

Pathogenic E. coli isolated from poultry birds 
commonly associate with different serogroups, mainly the 
serogroups are O1, O2, and O78. In household poultry 
birds, avian colibacillosis is widely related to E. coli strains 

that are serotypes, O1: K1, O2: K1, and O78: K80 in all 
age groups of chickens. The colibacillosis disease was 
recognized as the commonly occurring disease of about 
(10.53% to 37.74%) with an unusually very increased 
incidence rate in mature poultry birds (Rahman et al. 
2004). The gastrointestinal tract of birds is the vital place 
of E. coli and also including in poultry birds. About a total 
of 108 CFU (colony forming units) bacterium per gram of 
feces are present in poultry birds and out of which 105 
CFU are E. coli bacteria. E. coli is generally taken from the 
lower respiratory tract of the chickens, including both non-
pathogenic and pathogenic strains. In the fecal of healthy 
poultry birds, 15 to 20% of the E. coli strains may 
associate with an O serotype that may be identified from 
colibacillosis infected part of the poultry birds (Someya et 
al. 2007). After hatching in the first hour, the poultry birds 
start developing their E. coli flora. E. coli bacteria 
continually enhance pathogenic bacteria in the gut of the 
poultry birds. In a particular bird, a significant amount of 
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bacteria is found, and transmission occurs through 
horizontal transfer from the environment to birds, feed, 
feces, and water (Projahn et al. 2018). 

Furthermore, rodents may also cause transmission of 
APEC; that's why rodents are a significant cause of 
contamination for the poultry birds. Due to high amount of 
contamination in the surroundings, the chances of this 
disease is also growing. Avoiding overcrowding and a 
good housing cleanliness practice is essential. Further 
major risk factors are the Time of exposure, virulence 
factors of the organism, and immunity of the poultry 
(Ronco et al. 2017).  

The various components of A. vera, including 
polysaccharides, have shown immunomodulatory agents. 
Its immunomodulatory activities help to stimulate the 
macrophages which generate (nitric oxide) and which 
release cytokines. One of the very vital components of A. 
vera polysaccharide is acemannan (Rodriguez et al. 
2010). It can effect against viral infections, antibacterial, 
and also help in wound healing and reduced chances of 
infections. The immunomodulatory effects of A. vera also 
conducted in different animals (Krishnan, 2006). It 
activates the natural defense system with releasing 
cytokines and helps to protect the body defense system. 
A. vera polysaccharide shows an immunomodulatory and 
therapeutic effect against microorganisms due to its 
bioactive components. A. vera can be effectively used in 
autoimmune disorders, oncology, transplantation 
medicine, and inflammatory diseases. There are many 
types of simulating factors including, monoclonal 
antibodies, interferon's interleukins, erythropoietin factor, 
and tumor necrosis, which is used as immuno modulators; 
our body can also make it but in insufficient amount 
(Khaliq et al. 2017). The current study was carried out to 
observe in vivo antibacterial activity of A. vera 
polysaccharides against E. coli with the help of 
immunological and therapeutic studies conducted in 
chickens.  
  
MATERIALS AND METHODS 

Ethical Statement 
The present study has been performed in compliance 

with the ethical statement of Institutional bioethics 
committee, University of Agriculture, Faisalabad 

 Samples taken 
Samples were collected using sterile cotton swabs 

from the liver, lung, and intestine of colibacillosis infected 
poultry birds, from commercial poultry shops, and was 
taken to Postgraduate Research Laboratory, Department 
of Microbiology Government College University 
Faisalabad, and stored at 4°C till next step. 

Isolation and Identification of E. coli 
The collected samples were swabbed on nutrient agar 

plates and then incubated for 24 hours at 37oC. Plates 
were checked for the growth and observed for specific 

colony characteristics. Selective isolates were purified by 
streaking on Blood ager and MacConkey agar. The 
Identification of the E. coli API 20E kit was used 
(Biomerieux). Gram staining was performed for the 
Identification of E. coli. (Smull and Nosanchuk 2016; Kim 
et al. 2020). 

Preparation of E.coli inoculum 
Isolated E. coli was picked from the culture plate and 

inoculated on nutrient broth and incubated for 24 hours at 
37˚C. A viable count of E. coli per ml of nutrient broth was 
determined by using the pour plate method. When the 
feasible counts were well known, the culture was kept at 
4C.; then the inoculated broth was dissolved in the 
phosphate buffer saline to obtain the infectious dose of E. 
coli (1.3 x 108 CFU/ml) (Projahn et al. 2018). 

Extraction of Polysaccharides 
Polysaccharides were extracted from the Aloe vera 

gel corresponding to the procedure of Darabighane et al. 
(2012). 

High-Performance Liquid chromatography (HPLC) 
analysis for characterization of A. vera 

Mono saccharides were evaluated on a Shimadzu-
10A HPLC work-station Japan provided with a quaternary 
gradient pump unit and a Refractive Iindex Detector RID. 
The analytical columns to obtain absorption spectra 
included Phenomenex and Rezex RCM-Monosaccharide 
Ca+2 (wavelength of 235 nm and 80°C temperature). In 
the mobile phase (Isocratic DD H2O), double distilled 
water was used. A 20μl injection amount was taken for the 
examination of all samples and standards (Denaro et al. 
2020). 

Experimental trials 
From local hatchery, Eighty (80) commercial day old, 

fit and unvaccinated poultry birds were taken and kept in 
E. coli controlled location at an experimental animal house 
of University of Agriculture Faisalabad Pakistan. All of 
these birds were divide arbitarily into 4 different groups (A, 

B, C, and D) after five days of rearing (each group 
containing 20 chicks). The first three groups of chickens 
were given orally the graded doses of polysaccharides of 
A. vera (100mg/1mlPBS, 200mg/1mlPBS, 
300mg/1mlPBS) for 3 consecutive days (day 5, 6 and 7th 
day of age) while chickens of the group (D) were taken as 
control. Graded doses of A. vera polysaccharide has been 
shown in Table 1.  
  Table 1: Graded doses of A. vera polysaccharides 

Groups Treatments 
Dose in mg/ of  

weight of chicks/day 

A 
Polysaccharides 
from A. vera gel 

100 mg+1.3 x 108  
CFU/ml E.coli 

B each one 
concentration 

dissolved in( 1 ml PBS) 

200mg+1.3 x 108  
CFU/ml E.coli 

C 
300 mg+1.3 x 108  

CFU/ml E.coli 

D Control group (PBS) 1    ml+E.coli 
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Therapeutic evaluation 
To the therapeutic assessment, chickens from all 

experimental groups and controlled group 5 chickens were 
challenged with pathogenic E. coli (1 x 107 CFU of E 
.coli/0.5 ml) on the day of the 14th post supplemented of A. 
vera polysaccharides. Chickens were evaluated from each 
group for gross lesion, weight gain, and mortality rate 
(Huff et al. 2004). 

Mortality rate and protection 
Chick's mortality rate and E. coli infection protection 

and body weight were observed daily.  

Immunological evaluation 
For immunological assessment, the effectiveness of 

A. vera polysaccharides in both humoral immune and 
cellular immune responses was examined. The cell-
mediated immune response was estimated by Carbon 
particle clearance assay in vivo lympho proliferative 
responses to Phyto hemagglutinin-P (PHA-P). In contrast, 
humoral immune responses were determined by the 
antibody responses to sheep erythrocytes (SRBCs) 
(Prasad et al. 2018). 

Cell-mediated Immune responses 

Carbon particle clearance assay 
With the help of carbon particle clearance assay, the 

phagocytic activity of chicken's blood cells was estimated. 
The Carbon particle clearance assay test was carried out 
on day 14th post supplementation of polysaccharide of 
aloe vera. India ink was centrifuged at 3000 rpm for 3 
minutes and collects supernatant. India ink 
(0.05ml/10g/bodyweight of bird) was injected into a wing 
vein of 6 chickens from each group at 3 and 15 minutes 
intervals, and then blood was collected from the other side 
vein. The blood samples were put into the tubes that 
contained 2ml of 0.1 % sodium carbonate and calculate 
density values in a spectrophotometer at 600nm. The OD 
values of 3 and 15 minutes were subtracted from 0 
minutes and by using the following formulas, the immune 
organ index (organ-body weight ratios), phagocytic-index 
(α), and clearance-index (K) were determined (Hou et al. 
2010). 

Rate of Carbon clearance

=
Log OD0 − Log OD3 or OD15

0 − T3 or T15
⁄  

Where abbreviations are; 
OD0   = Absorbance at 0 minutes 
OD3   = Absorbance at 3 minutes 
                                OD15 = Absorbance at 15 

minutes 
T3 = Time of the first sample after injection 
T15 = Time of the second sample after injection 
 

 In vivo lymphoproliferative reaction to 
Phytohaemagglutinin-P (PHA-P) 

For the in vivo lympho blastogenic reaction to PHA-P, 
the classic toe-web assay was used to determine the 
reaction as illustrated by (Prasad et al. 2018). Birds from 
control and experimental chickens were given PHA-P 
(100µg/100µL/chicken) intradermal among the 3rd and 4th 
digit of the right foot on the day 14th post-administration of 
A. vera bio-molecules. 100µL PBS was injected on the left 
foot as control. Post-injection after 24, 48, and 72 hours, 
the swirling response of the inter-digital skin was 
estimated by using a micrometer screw gauge. Lympho 
proliferative reaction to PHA-P was evaluated by the 
following formula. Lympho proliferative response to PHA-P 
= {PHA-P response on the right foot – PBS response on 
left foot} 

OR 
augmented thickness of skin =After inoculation 

thickness (right foot) – Before inoculation thickness (right 
foot) 

Humoral Immune responses 

 (i) Antibodies response to SRBCs 
For estimation of T-dependent antigens to the 

antibodies response, SRBCs were used as antigen 
(Ladics et al. 2018). 1 ml of 5% suspension of sheep 
RBCs were injected on 14th day via the intramuscular 
route in 10 chickens of experimental group and control 
group. Post first injection on 14th day, 5 chickens out of 10 
was injected 1 ml of booster injection of sheep RBCs. 
Post-primary and a booster dose on the 7th and 14th days, 
blood samples were taken from all chickens and then 
centrifuged to separate their serum. Hemagglutination test 
was performed in 96 well micro-titration plates to 
determine the anti-sheep RBCs antibody titers (Table 7). 

Statistical Analysis 
Data were subjected to an analytical study by one way 

ANOVA, and variations within different treatment groups 
were evaluated by Duncan's multiple ranges of DMR tests 
(SAS®

, 2004). 
 
RESULTS  

Clinical signs 
All the experimental groups have shown significantly 

reduced clinical signs in A. vera supplemented groups as 
compared to control groups. Maximum clinical signs were 
displayed on the 7th and 14th-day post-infection. Clinical 
signs were reduced in groups B and C as contrasted to 
the A and control D group. (Table 2) 
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Table 2: Lesion scoring 

 
Lesion scoring 

Day post 
infection A B C D 

0 0 0 0 0 

7 2 2 3 3 

14 3 2 2 4 

21 2 1 2 4 

28 
0 
 

0 0 0 

No lesion= 0, Mild lesions=1, Moderate lesions = 2, 
moderately severe lesions =3, Severe lesions=4 

 

Influence of A. vera polysaccharides on weight gains  
Weekly weights were observed as an indicator of the 

bird's performance from all experimental groups and 
control groups. B and C Experimental groups exhibited 
significantly (p<0.05) weight gains as contrasted to groups 
A and D group. Highest (gm±SE) weight gains were 
displayed at 6th week in all groups of birds, which 
supplemented with A. vera polysaccharides. Highest 
weight gains were examined in group C (1688.00±4.63) 
and followed by B (1628.60±2.33), A (1551.00±43.00), 
and Group D (1503.00±20.00) (Table 3). 

Mortality rate and protection  
Highest protection 86% was detected in B group, 

which was supplemented with A. vera polysaccharides 
(200mg/1mlPBS) and followed by group C 72% and group 
A 58%. The protection of chickens in group D control was 
29%. Within experimental groups, the protection 
difference was significant (p<0.05). Moreover, group B 
and group C chickens in experimental were relatively 
active, take fee and water, and moderately energetic than 
group A and group D, which was depressed with 
disheveled feathers and intaken less amount of water and 
feed (Table 4) 

Cell-mediated immune (CMI) responses 

 (i) In vivo lymphoproliferative response (mm) to 
Phytohaemagglutinin-P  

A. vera polysaccharides supplemented groups 
exhibited higher significantly (p<0.05) lymphoproliferative 
response in birds in all experimental groups (A, B, and C) 
as contrasted with controlling group D. The highest 
swelling was detected on foot of the birds at (24 hours) 
after post (PHA-P) injection in all groups and followed by 
(48 and 72 hours). The highest swelling was recorded in 
group B (1.15±0.02) after 24 hours of (PHA-P) injected, 
which was supplemented A. vera polysaccharides at 
(dose rate 200mg/1mlPBS). 

 

 
Table 3: 1st-6th Week weight gains in experimental groups and control group 

 

Weeks A B C D 

(Mean±SE) (Mean±SE) (Mean±SE) (Mean±SE) 

2rd 119.60±92.70a 123.80±1.90ab 126.00±1.83b 119.40±1.02a 

3rd 353.40±2.65a 414.00±5.55b 420.40±6.60b 347.60±3.70a 

4th 853.20±11.82a 916.00±3.67b 977.00±9.82c 928.40±5.90a 

5th 1196.00±19.8b 1261.00±5.78c 1355.40±6.93d 1061.00±7.96a 

6th 1551.00±4.30b 1628.60±2. 33c 1688.00±4.63d 1503.00±2.00a 

A=A.  vera polysaccharides supplemented 100mg/kg of body weight of bird 
B=A.  vera polysaccharides  supplemented 200mg/kg of body weight of bird 
C=A.  vera polysaccharides  supplemented 300mg/kg of body weight of bird 

D= Control 
 

Table 4: Mortality and Percent protection post challenge in experimental groups and control group of chickens 
 

Groups A B C D 

Protection (%) 58 86 72 29 

Mortality (%) 42 14 28 71 

 
A= A. vera polysaccharides supplemented 100mg/kg of body weight of bird 
B=A. vera polysaccharides supplemented 200mg/kg of body weight of bird 

C=A. vera polysaccharides supplemented 300mg/kg of body weight  of birds 
D= Control 
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B group was followed by C (0.99±0.07), A (0.92±0.02), 
and D (0.69±0.02). At (48 hours) of post supplementation 
of A. vera polysaccharides group B observed the highest 
response (0.92±0.02) significantly compared by groups A 

(0.78±0.02), C (0.89±0.01), and D group (0.64±0.02). At 
(72 hours) group B (0.80±0.01) significantly showed the 
highest response (p<0.05) as contrasted to all other 
groups C (0.79±0.05), A (0.61±0.02) and D (0.56±0.02). 
Overall groups, B and C, showed the highest responses to 
PHA-P as contrasted to A and D groups (Table 5). 

Carbon particle clearance assay 
The clearance index (K) was significantly higher 

(p<0.05) in control group D (0.0200±0.0055), and other 
tested groups showed low clearance index values which 
indicating fewer carbon particles in the blood of the chicks. 
Along with the experimental groups, the B group showed 
the smallest amount of clearance index (K) 
(0.0093±0.0003), while group A (0.0103±0.0012) and C 
(0.0173±0.0026). 

The outcomes of phagocytic-index (α) showed higher 
significantly (p<0.05) responses in experimental groups as 
contrasted with control groups. The highest response was 
examined in group B (97.2600±0.9650), which was 
supplemented with A. vera polysaccharides at a dose rate 
of 200mg/kg bodyweight of birds and followed by A 

(70.0600±.5860), C (62.0567±1.5298) and D group 
(48.7433±0.8832). Group B statistically showed 
significantly higher (p<0.05) value of phagocytic-index as 
a contrast to group A, while, C group showed a response, 
which was the same as group A and D  (Table 6) 

Humoral Immune responses 

(i) Antibody response to sheep red blood cells 
(SRBCs) 

All the experimental groups exhibited increases IgG 
and IgM titers as contrasted with the controlling group. 
Though at 7th day PPI (post-primary injection), 
polysaccharides supplemented group B (dose rate of 
200mg/1mlPBS) diaplayed maximum immunoglobulin's 
IgG, IgM titers (64, 48, 16) and followed by group C (64, 
45.62, 18.37) group A (55.71, 41.78, 13.92) and group D 
(32, 19.87, 12.12). At 14th day of post-primary injection, 
geo-mean titer (GMT) for total anti-SRBC antibodies was 
more significant in group B (48.5, 20.64, 27.85) and 
followed by group A (48.5, 27.39, 21.11), group C (32, 
10.88, 21.11) and D group (18.37, 4.45, 13.92). Similar 
results were examined at 7th and 14th day PSI (post-
secondary injections) (Table 7). 

 
 

 
Table 5: In vivo lymphoproliferative response to (PHA-P) in experimental groups and control group of chicken 
 

Increase in swelling (mm) 

Groups 24 hours (mm±SE) 48 hours. (mm±SE) 72 hours. (mm±SE) 

A 0.92±0.02b 0.87±0.02b 0.69±0.02b 

B 1.15±0.02c 0.92±0.02c 0.80±0.01b 

C 0.99±0.07b 0.89±0.01c 0.79±0.02b 

D 0.69±0.02a 0.64±0.02a 0.56±0.02a 

 
 A=A. vera polysaccharides supplemented100mg/kg of body weight of bird 
 B=A. vera polysaccharides supplemented 200mg/kg of body weight of bird 
 C=A. vera polysaccharides supplemented 300mg/kg of body weight of bird 
 D= Control group 

 
Table 6: Carbon particle clearance assay in experimental groups and control group of chickens 

 Carbon particle clearance assay post supplementation of A. vera polysaccharides 

Groups 
(K)Clearance index 

MeanOD±SE 
(α)Phagocytic index 

MeanOD±SE 

A 0.0103±0.00120a 70.0600±0.5860 c 

B 0.0093±0.00033a 97.2600±0.9650d 

C 0.0173±0.00267a 62.0567±1.5298b 

D 0.0200±0.00551a 48.7433±0.8832a 

 
 A= A. vera polysaccharides supplemented100mg/kg of body weight of bird 
 C=A. vera polysaccharides supplemented 300mg/kg of body weight of bird  
 B=A. vera polysaccharides supplemented 200mg/kg of body weight of bird 
 D=Control group 
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Table 7: Antibody response to SRBCs in experimental 
groups and control group of chickens 
 

             Total anti-SRBCs antibody titer  

Group 
Day 7 
 PPI 

Day 14  
PPI 

Day 7 
 PSI 

Day 14 
 PSI 

A 55.71 48.5 64 42.22 

B 64 48.5 73.51 55.71 

C 64 32 55.71 48.5 

D 32 18.37 21.11 12.12 

Immunoglobulin-M 

A 41.78 27.39 39.74 10.22 

B 48 20.64 45.65 31.46 

C 45.62 10.88 31.46 11.74 

D 19.87 4.45 8.98 4.12 

Immunoglobulin-G 

A 13.92 21.11 24.25 32 

B 16 27.85 27.85 24.25 

C 18.37 21.11 24.25 36.75 

D 12.12 13.92 12.12 8 

 
 A=A. vera polysaccharides supplemented 

100mg/kg of body weight of bird 
 B=A. vera polysaccharides supplemented 

200mg/kg of body weight of bird 
 C=A. vera polysaccharides supplemented 

300mg/kg of body weight of bird  
 D=Control  

 
DISCUSSION 

In medicinal sciences, plants and their extracts are the 
main parts and almost 30% of therapy are plant based. 
World Health Organization permitted the use of herbs and 
herbal medicines for the curing of 85% human diseases. 
Herbs have the therapeutic potential and encompass vast 
resources of novel therapeutic agent. Various plants are 
considered as enhancers of immune system against 
diseases and sustain organic resistance by fluctuating 
homeostasis of body situation and body functions (Afzal et 
al. 2020).  Some ingredients of the plants have the 
competence to make secondary metabolites such as 
protein, phenolic substances, alkaloids, flavonoids, and 
steroids. These ingredients have proficiency to heal the 
wounds and upgraded health against various infections 
(Perianayagam et al. 2004). Owing to the development of 
antibiotic resistance, the interest in the use of plants and 
their extract has been increasing against various 
infections (Denaroet al. 2020; Afzal et al. 2020). Allopathic 
medicines cost increases and infected food chain is also 
the pre-disposing factor of the present study motivated on 
the enhancement of some other treatments (Oyagbemi 
and Adejinmi, 2012; Reddy et al. 2020). Some herbs and 
herbal products have exhibit Biological Modifying 
Response (BRM) behavior such as Cissampelos pareira, 

Angelica gigas, Mangifera indica, Astragalus 
membranaceus, Ocimum sanctum, Ganoderma lucidum, 
Phyllanthus emblica, Zingiber officinale, Curcuma longa, 
Allium sativum, Vernonia amygdalina, Nyctanthus arbor-
tritis, Musa paradisiacal, Azadirachta indica and A. vera 
(Githiori et al. 2006; Akhtar et al. 2008; Akhtar et al. 2012). 
Keeping in consideration the expected outcomes of A. 
vera as BRM in prior research (Akhtar et al. 2012; Khaliq 
et al. 2016). The current research has the main 
consideration on the evaluation of particular A. vera 
polysaccharide constituent reliable for immunomodulatory 
and therapeutic behaviors.  A. vera as BRM and medicinal 
agent exhibit expected outcome in the prior research, the 
current research is mainly consideration on A. vera (Aloe 
barbadensis Miller), which is one of the chief earliest and 
largely used for therapeutic plants. A. vera has been 
broadly used in the allopathic medicines for many eras 
and also cured and treat various infections. It can be 
stated globally, but it is occupant of north side of Africa 
and almost 500+ species have been discovered 
(Bawankar et al. 2012). Latest A. vera medications begins 
and currently significant research in various well-known 
journals have been narrated. A. vera has been stated to 
cure diverse infection such as fever, burns and gastro-
intestinal tract infection, wounds healing, fertility issues, 
ulcer, inflammation, cancer, arthritis, sexual problems, and 
coccidiosis (Anosa and Okoro, 2011; Akhtar et al. 2012). 
A. vera is also taking into consideration to increase the 
density of microvilli and improves the immunity in the 
poultry birds (Yim et al. 2011; Akhtar et al. 2012) In the 
current research A. vera polysaccharides and analysis is 
done by High Performance liquid chromatography (HPLC). 
A preservation time is compared with the standard sugar’s 
monosaccharide. It exhibits 2 different monosaccharide 
such as xylose, glucose, and fructose in A. vera 
hydrolyzed solution at the retaining time 10.907, 12.827 
and 13.740 respectively. Approximately similar outcomes 
were got by Khaliq et al. (2016). The medicinal efficiency 
of A. vera polysaccharide against avian colibacillosis are 
observed. Poultry birds from all A. vera treated group 
exhibit greater protection against colibacillosis and the 
similar outcomes were showed by Bashir et al. (2011).   

Group B revealed fewer clinical signs as compared to 
group D, which showed more significant clinical 
symptoms. The acuteness of clinical signs in groups A 
and C was fewer than group D but greater than group B. 
this shows that 200mg polysaccharides of aloe vera give 
the greatest armor as a contrast to all remaining groups. 
Group D had shown a higher phagocytic index as a 
contrast to all remaining groups. In comparison, Greater 
stability and less mortality rate were showed in Group B, 
and a higher mortality rate in Group D. Group B was 
showed less phagocytic index value, which showed that 
200 mg of aloe vera polysaccharide has the more 
significant protective effect as a contrast to all other 
doses. The titers of the antibody in the aloe vera treated 
groups were improved against sheep RBCs. There was a 
better response to the PHA-P treatment in the aloe vera 
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treated groups in contrast to the control group. Prior 
studies had shown that the aloe vera gel added in the feed 
showed enhanced the titers of the antibody to sheep 
RBCs and NDV in contrast to control broilers 
(Darabighane et al. 2012). Aloe vera powder was added to 
the broiler feed at the level of 0.75 and 1%, which had 
increased the titers of antibody against sheep RBCs in 
contrast to the control broilers group. Bashir et al. (2011) 
reported that ethanolic and aqueous aloe vera extract 
enhanced titers of antibody against sheep RBCs. While 
the aloe vera supplemented at the level of 2% in the 
drinking water improved the titers of antibodies against 
NDV (Bawankar et al. 2012). Darabighane et al. (2012) 
reported parallel positive results on cellular immunity. The 
enhancement in the immunity of the birds by aloe vera gel 
addition in feed is due to acemannan, which is an active 
component in the aloe vera. Acemannan can trigger the 
macrophages and release the molecules of nitrous oxide 
and increases the production of cytokines. Likewise, aloe 
vera polysaccharide increased the interleukin 2, 
interleukin 4 and interleukin gamma in the piglets (Ozaki 
et al. 2018) 

CONCLUSION 
Aloe vera extracted polysaccharides can be used as an 
immunomodulatory agent in poultry birds. A. vera 
extracted polysaccharides supplemented to poultry birds 
exhibited significantly higher humoral and cell-mediated 
responses as a comparison to the control group. Weekly 
weight gains significantly high in chickens increased with 
A. vera at concentration 300 mg/kg body weight of the 
bird. Chickens of A.vera treated groups in challenge 
experiments showed maximum protection against 
colibacillosis. The current study revealed that A. vera 
polysaccharides could be used as an immunomodulatory 
and therapeutic agent in poultry birds. 
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