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Background: Present experiment was organized to assess A. vera polysaccharides as a curative and immunomodulatory 
effect against Salmonellosis in poultry birds. Material and Method: Overall 80 day older broiler chicks were bought from 
the local shops and make four groups from A to D. Aloe vera polysaccharides were given to the birds at 5 th, 6th and 7th 
days @ 100 mg, 200 mg and 300 mg to the groups A, B and C. group D was kept as control. Results: Results revealed 
that in chickens supplemented with A. vera polysaccharide showed lymphoproliferative reaction to Phytohemagglutinin-P 
significant high (p<0.05) as contrasted to control group. Carbon particle clearance evaluation revealed significant high 
clearance index (K) in control group and phagocytic index (α) revealed significant high reaction in all three A. vera 
supplemented groups. The titers Igs, IgG and IgM were significantly higher in A. vera supplemented groups. Weekly 
body mass were highly significant (p<0.05) as contrast to control. Conclusion: Highest protection was observed in A. 
vera administered groups. The contemporary experiment showed that A. vera has ability to be utilized as immuno 
modulator and therapeutic agents in poultry birds. 
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INTRODUCTION 

Now a day’s Salmonellosis is a frequent and severe 
trouble in the poultry business of the world particularly in 
the developing countries including Pakistan. Due to high 
mortality and reduced production it causes heavy 
economic losses in poultry sector (Hossain et al. 2010). 
Chicken and related products are most important vehicles 
and reservoirs for Salmonella. Salmonella infection in 
poultry is devided into two types. The initial group consist 
of two non-motile species, S. Pullorum (SP) and S. 
gallinarum (SG). These two bacterial species are 
prevalent in avian species, which have ability to cause 
fowl typhoid and pullorum disease. The second group of 
infection is caused by different motile Salmonella 
serotypes which commonly referred to as paratyphoid 
Salmonella (e.g, Salmonella enteritidis, Salmonella 
typhimurium and Salmonella heidelberg). Salmonella 
serovars infected birds do not exhibit clinical signs, and 
difficult to diagnose at farm level (Andino and Hanning, 
2015). The early signs in pollorum disease include white 
diarrhea” and “fatal septicemia”. In young chickens loss of 
appetite, diarrhea, respiratory distress, and depression are 

the prominent signs. In laying hens clinical signs include 
reduced hatchability, fertility, and egg production. 
Salmonella gallinarum causes high mortality rate and 
yellow to green diarrhea and birds die after few days of 
infection (Dalai et al. 2015). Salmonella infectivity spread 
horizontally through feed contamination with fecal material 
and huge potential of occurrence in the conventional 
farms. (Alali et al. 2010). Salmonella multidrug resistance 
strains are increasing day by day. In poultry industries for 
the control of bacterial infections, different types of 
antibiotics are being used. Misuse of these antibiotics may 
lead to multidrug resistance strains development (Eguale 
et al. 2015). To control Salmonella infection and the drug 
resistant strains, considering above factors new strategies 
are urgently required. The irrational use of antibiotics in 
poultry results in resistance to disease causing 
microorganism, therefore now world is moving towards 
herbal treatment.  

A. vera contain biologically active components 
including minerals, carbohydrates, enzymes, vitamins, 
saponins, proteins, salicylic acids and lignin. These 
components show several pharmacological activities e.g 
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antioxidative, anti-carcinogen, anti-diabetic, wounds 
healing and anti-nflammatory. The major constituent of A. 
vera Gel are the Acemannan (carbohydrated polymer that 
contain acetylates mannoses). There is ability to cure viral 
and bacterial infectivity, which decreased the risk of 
opportunistic pathogens, and furthermore to cure the 
wound healing. It is reported to have immunomodulatory 
effects in animals (Krishnan, 2006). It’s activated the 
natural immunity or adaptive immune response, like 
releasing cytokines that facilitate the body to defend 
against any infections (Alamgir and Uddin, 2010). Keeping 
in view the importance of Salmonellosis in poultry and 
usefulness of A. vera current project has been planned to 
examine the biological properties of A. vera biomolecules 
against Salmonella infection in broiler birds. 
  
MATERIALS AND METHODS 

Ethical Statement 
The current study has been conducted in compliance 

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

2.1 :Samples taken 
Samples were taken by using sterile cotton-swabs 

from the lungs, spleen, intestine and liver of Salmonellosis 
infested poultry birds (outbreak cases). Samples were 
transported to postgraduate research lab, Department of 
Microbiology Government college university Faisalabad, 
and kept at 4°C till processing. 

2.2 :Isolation of Salmonella 
 Samples were inoculated on General purpose 

media. Then incubated at 37°C for 24 hours. Purified 
colonies were sub-cultured on Salmonella Shigella agar to 
observe colony morphology (Muleta and Ashenafi, 2001). 

2.3: Identification of Salmonella 
 Detection of Salmonella was done on the basis of 

morphological features, cultural characteristics and 
pigment production. Further, identification as well as 
confirmation was done on the basis of various biochemical 
testing by using API-20E kit (Biomerieux) (Smull and 
Nosanchuk, 2016). 

2.4:Preparation of Salmonella inoculum 
The Salmonella was cultured on Salmonella Shigella 

agar and kept overnight. One colony was picked from the 
culture plate and was inoculated on liquid broth media. 
Then incubated the plate for 6 hours at 37 °C. Viable 
counts were prepared by using the pour plate method. 
Meanwhile, until viable counts were well-known the culture 
was kept at 7C. After inoculation, broth was dissolved in 
the (PBS) to get the infectious dose of Salmonella (1.3 x 
108 CFU/ml). 

2.5: Extraction of A. vera polysaccharide 
Polysaccharides of A. vera were obtained by following 

the technique explained (Chang et al. 2011).  

2.6:Depiction of the A. vera by High Performance 
Liquid chromatography (HPLC) 

The monosaccharides were analysed on (Shimadzu-
10A HPLC workstation Japan) supplied to a (RID) 
Refractive Index Sensor and a Quaternary gradient pump. 
The systematic columns to obtain absorption spectra 
involved rezex rcm monosaccharide Ca+2 and 
phenomenex. In mobile phase (DD H2O) isocratic double 
distill H2O was used. For examination 20μl injection 
amount was take all samples and standards. 

2.7 :Experimental trial  
Eighty commercials broiler chickens were obtained 

from local market and reserved in Salmonella free 
atmosphere in experimental animal house of University of 
Agriculture, Faisalabad. After five days of accommodation, 
chickens were arbitrarily separated into 4 groups (A, B, C, 
D) and every group comprising 20 poultry birds, the chicks 
of all the four groups were infected with Salmonella 
gallinarum (1.3 x 108 CFU/ml) at the 5th day and the first 
three groups were orally supplemented with the sorted 
dosage of polysaccharide of A. vera mixed with 
(100mg/1mlPBS, 200mg/1mlPBS, 300mg/1mlPBS) for 3 
repeated days i.e. at 5, 6 and 7 day the D group was kept 
as control.  Experimental plan has been shown in the table 
1. 

2.8 :Clinical signs 
Each bird was closely monitored daily for clinical 

signs. Clinical signs in birds were recorded as one (+) for 
organism drowsy appearance, two (++) for sleepy, ruffled 
feathers respiratory distress appearance, three (+++) for 
the emaciation appearance and white creamy diarrhea 
from the vents (Waihenya et al. 2002).  

2.9:Mortality rate and protection. 
Mortality of birds and protection from salmonella 

infection was observes on daily basis. 

2.10:Body mass gain 
Body mass of the chicks was observed at every week.  

2.11:Immunological evaluation 
The A. vera polysaccharides effect in both cellular and 

humoral immunity were noticed through immunological 
evaluation. The carbon particle clearance assay and in 
vivo lymphoproliferative reaction to Phytohaemagglutinin-
P were estimated for cell mediated responses. The 
antibody reaction to sheep SRBCs were measured to 
checked humoral responses. 
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2.12:Cell mediated responses 

2.12 a) Carbon Particle Clearance Assay 
Black Indian ink was purchased from local market and 

centrifuged at 3000g for 3 min and upper layer was taken 
in the separate tube. Six chickens from each set were 
chosen and blood sample was collected which was 
considered as zero-time sample. These birds were 
injected in any side of the wing vein with supernatant at 
the rate of 1ml/kg chick weight. Second blood sample was 
taken from opposite wing side after 3 minutes and 3rd 
blood sample was collected after 15 minutes. Every blood 
sample was mixed with 4ml 1% sodium citrate for 
centrifugation at 50xg for 4 minutes. The 
spectrophotometer was set at 640 nm wavelength to note 
the optical density. Unphagocytosed carbon particles were 
determined by spectrophotometer procedure. Then OD 
values of 3 and 15 minutes were subtracted from 0 minute 
value and phagocytic index was determined. Phagocytic 
index was determined through the formula, 

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 first sample after injection 
T15 = Time of second sample after injection 

2.1b) Lymphoproliferative reaction to avian tuberculin: 
At 40 day of the experiment 6 chickens from each 

group were selected and the width of inter digital space of 
the claw was measured by using sensitive micrometer. 0.1 
ml tuberculin was infused in left side while same amount 
of normal saline was infused in the right side as control. 
Later 24, 48 and 72 hours, the readings of both sides were 
noted as subjected to calculations for the final reading of 
avian tuberculin injected side.     

Cutaneous Basophilic hypersensitivity index= 
(Tuberculin response of left foot – Normal saline reaction 
of right foot) 

OR 
Increased thickness of skin =After injection thickness 

(Left foot) – Before injection thickness (Left foot) 

2.13:Humoral responses 

2.13 a) Antibodies reaction to sheep RBCs 
1 ml of 5% saline mixture of SRBCs was injected into 

10 chickens of each control and experimental groups via 
intramuscular route on day 14 post supplemented of A. 
vera polysaccharides. At the14th day post-first insertion, 
out of the 10 chickens, 5 chickens were injected a booster 
injection of SRBCs (1 ml) from firstly injected with a 
primary injection. On 7- and 14-days post-primary and 
booster injection blood samples were collected from all of 
chickens and separate the sera samples through 
centrifugation. The test sera were used to identify the anti 
SRBC antibody titers through hemagglutination test. The 
hemagglutination test was performed in micro-titration 
plates (96 well).  

Statistical analysis: - 
The results achieved from the current study were 

assessed by factorial statistical analysis applying ANOVA 
and different group means were matched by Duncan’s 
multiple range test through Statistix statistical software. 
The level of significance was p ≤ 0.05 or lower. 
 
RESULTS  

Clinical signs 
All the experimental groups revealed significant 

reduced clinical signs as compare to control group and 
highest clinical signs were observed on the day 9th post 
infection in all groups. In group B and C clinical signs was 
lower than A and D group. (Table 1). 

4.2 :Weekly weight gains 
Altogether ] trial and control groups were determined 

the average weekly mass gains (gm±SE) from 2nd to 6th 
week post challenge of polysaccharides (Table 2). The 
birds of experimental group C body mass gains were 
highly significantly (p<0.05) that supplemented with A. 
vera bio-molecules at concentration of (300 mg/kg) as 
contrasted to A and B groups and control groups while, 
variation was statistically (p>0.05) non-significant in body 
mass gains in birds of B and A group (Table 2). 

 
Table 1: Experimental plan 

Groups Treatment 

A 1 ml PBS + 100 mg A. Vera Polysaccharide/ kg/day +  1.3 x 108 CFU/ml Salmonella                     

B 1 ml PBS + 200 mg A. Vera Polysaccharide/ kg/day +  1.3 x 108 CFU/ml Salmonella                     

C 1 ml PBS + 300 mg A. Vera Polysaccharide/ kg/day +  1.3 x 108 CFU/ml Salmonella                     

D 1 ml PBS/ kg/day + 1.3 x 108 CFU/ Salmonella                     

 
 
 
 
 



Ashraf et al.                                                                             Effect of aloe vera polysaccharides on the humoral and cellular immune  

 

 Bioscience Research, 2022 volume 19(1):91-98                                                                             94 

 

Table 1: Clinical signs scoring 

D PI A B C D 

3 _ _ _ (1)+ 

4 (2)+ _ (1)+ (3)+, (1)++ 

5 (3)+ _ (3)+ (2)++, (1)+ 

6 (2)++ _ (2)++ (4)+, (2)++ 

7 (3)++ (2)+ (3)+ (4)++ 

8 (4)+ (1)+ (2)++ (3)+ 

9 (4)++ (2)++ (4)+ (2)+++ 

10 (2)+ _ (3)++ (3)+++ 

11 (2)++ _ (2)++ (4)++ 

12 (4)++ _ (3)++ (2)++ 

13 (3)+ _ (2)_ (3)+ 

14 (3)_ _ (3)_ (2)+ 

15 (3)- _ (4)_ (2)_ 

(+), drowsy 
(++), ruffled feathers respiratory distress  
(+++), ruffled feathers, emaciation, white creamy diarrhea 
−, no clinical signs 
(), number of birds with specific signs and symptom 
DPI indicates days post infection 
A, 100mg/kg, B, 200mg/kg, and C, 300mg/kg, and D were control group 

Table 2: Weekly (2nd-6th) weight gains in experimental and control chickens 

Groups 2nd Week 3rd Week 4th Week 5th Week 6th Week 

A 118.40±1.07b 353.60±2.94c 852.80±11.40b 1133.80±5.12c 1553.40±2.87bc 

B 124.20±1.15a 414.20±5.86a 917.60±3.64ab 1266.60±5.85a 1627.60±0.92a 

C 127.20±1.77ab 419.80±6.20b 978.40±10.26a 1354.20±6.15ab 1693.00±0.00ab 

D 119.40±1.07b 345.60±3.98bc 831.40±5.73b 1058.80±6.42d 1501.20±0.86c 
Means sharing similar letters in a column are statistically non-significant (p>0.05) 

4.3 :Death rate and protection  
Highest protection (86%) was observed in group B, 

which was supplemented with A. vera biomolecules at 
concentration of (200mg/kg) body weight, while group C 
(72%) and group A (58%).  Protection of chickens in 
control group D was only (43%). For trial groups the 
protection variation was highly significant (p<0.05) (Table 
3). Additional, chickens in experimented groups B and C 
were moderately energetic, take normal water, feed intake 
as compare to control group D, which took a smaller 
amount of feed and water and depressed with ruffled 
feathers.  
Table 3: Mortality and Percent protection post 
challenge in experimental and control chickens 

Groups  Protection % Mortality % 

A 58 42 

B 86 14 

C 72 28 

D 43 57 

 

4.4:Cell-mediated immunity  

4.4.  a):Lympho-proliferative response to Phyto-
hemagglutinin-P (PHA-P) 

As compared to control group, A. vera 
polysaccharides supplemented groups demonstrated 
highly significant (p<0.05) lympho-proliferative response in 
A. vera treated groups. In all groups the highest swelling 
response was noticed on foot of the birds at 24 hours after 
post PHA-P injection followed by 48 hours and 72 hours. 
Highest swelling response was noticed after 24 hours 
(0.81±0.02) in B group, which was supplemented with A. 
vera biomolecules at the concentration of (200mg/kg) 
body mass of birds. Outcomes of group B were followed 
by group C (0.72±0.01), A (0.69±0.02) and D (0.62±0.01). 
The variation between experimented groups A and C 
supplemented with A. vera biomolecules at concentration 
of (100mg/kg) body weight and (300 mg/kg) body weight 
of bird was statistically non- significantly (p>0.05). The 
group B monitored significant highest response 
(0.70±0.01) after 48 hours of post supplemented of 
polysaccharides compared by groups A (0.63±0.02), C 
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(0.69±0.01), and D group (0.56±0.01). At 72 hours group 
B (0.60±0.01) significant highest swelling response 
(p<0.05) as contrasted to every other groups as well as A 
(0.54±0.02), C (0.60±0.01) and D (0.39±0.00). Taken as a 
whole, groups B and C revealed highest responses to 
PHA-P as contrasted to the A and D groups (Table 4). 
 
Table 4: In vivo lymphoproliferative response to (PHA-
P) in experimental group and control group of 
chickens 
 

Group  24 hours 48 hours 72 hours 

A 0.69±0.02b 0.63±0.02b 0.54±0.02b 

B 0.81±0.02c 0.70±0.01c 0.60±0.01b 

C 0.72±0.01b 0.69±0.01c 0.60±0.01b 

D 0.62±0.01a 0.56±0.01a 0.39±0.00a 

Means sharing similar letters in a column are statistically 
non-significant (p>0.05) 

4.4.b) Carbon particle clearance assay 
The control group D (0.0190±0.00058) results of 

clearance index revealed that significant upper (p<0.05) 
clearance index as compared to experimented groups that 
revealed lowest clearance index values representing a 
smaller amount of carbon present in blood of chicken. 
Amongst the group B revealed lowest clearance index 
value (0.0083±0.00088) while group A (0.0110±0.00153) 
and C (0.0127±0.00060). The group B reaction was 
statistically related to group A and D (Table 5) 
 

Table 5: Carbon particle clearance assay in 
experimental and control group   chickens 

 

Groups 
Clearance index 
Mean OD + SE 

Phagocytic index 
Mean OD + SE 

A 0.0110±0.00153ab 68.33±1.7015 c 

B 0.0083±0.00088a 96.29±0.9551d 

C 0.0127±0.00060b 58.0700±0.5629b 

D 0.0190±0.00058c 49.5167±0.5245a 

 
Means sharing similar letters in a column are statistically 
non-significant (p>0.05) 

The phagocytic index (α) results revealed that highly 
significantly (p<0.05) reaction in every experimented 
groups as contrast to control group. In group B 
(96.29±0.9551), highest response was examined which 
was supplemented with A. vera bio-molecules at the 
concentration of (200mg/kg) body mass, while A 
(68.33±1.7015) and C (58.0700±0.5629). The group B 
showed statistically significant (p<0.05) phagocytic index 
followed by A group. The group C revealed reaction, 
which was comparable to group A and D (Table 4). 

4.5 :Humoral Immune reactions 

4.5 a) Antibodies reaction to sheep RBCs. 
In current study, in contrast to control group every 

experimental groups revealed highest Igs, IgM and IgG 
titers. but, at day 7 post-primary injection (PPI),  

 
Table 6: Antibody response to SRBCs in experimental and control groups 

 

Total anti SRBCs antibody titer 

Groups Day 7 (PPI) Day 14 (PPI) Day 7 (PSI) Day 14 (PSI) 

A 42.22 36.76 55.71 42.22 

B 55.71 42.22 64 48.5 

C 64 36.76 55.72 55.71 

D 27.85 21.11 24.25 12.12 

Immunoglobulin-M 

A 28.29 15.65 31.46 10.22 

B 39.71 14.36 36.14 24.25 

C 48 15.64 31.46 18.96 

D 15.73 7.18 13.69 2.93 

Immunoglobulin-M 

A 13.93 21.11 24.25 32 

B 16 27.85 27.85 24.25 

C 16 21.11 24.25 36.75 

D 12.12 13.92 10.55 9.18 

 
 
 
 
 
 
 

 
 
 

B group revealed highest Igs, IgM and IgG titers 
(55.71, 39.71, 16) which supplemented A. vera bio-
molecules for the concentration of (200mg/kg) body 
weight while group C (64, 48, 16) group A (42.22, 28.29, 
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13.93) and D (27.85, 15.73, 12.12). The highest geo mean 
titer on 14 day post primary insertions of total anti-SRBCs 
antibodies were examined, for in group B (42.22, 14.36, 
27.85) followed by C (36.76, 15.64, 21.11), A (36.76, 
15.65, 21.11) and D group (21.11, 7.18, 13.92). On 7 and 
14 day post-secondary injections (PSI) related trend was 
observed. Table 6 shows the antibody reaction to sheep 
RBCs. 
 
DISCUSSION 

In medical sciences plants played important roles and 
approximately 27% of medication are herbal based (Irshad 
et al. 2011). Corresponding to World health organization 
(WHO), to cure the human diseases, about 80% world 
population consume herbal treatments. The plants have a 
potential of medical use and contain huge resources of 
new medicinal agents. Some plants are considered to 
encourage health against infection and retain organic 
resistance by altering homeostasis of body functions and 
body situation (Fulzele et al. 2003). Various ingredients of 
plants have the capability to produce secondary 
metabolites such as flavonoids, protein, phenolic 
substance, alkaloids and steroid and these metabolites 
have ability to rotate return recovery and improved body 
condition against numerous infections (Perianayagam et 
al. 2004). Owing to the appearance of drug resistance the 
interest about herbal medicines has been increasing 
against different diseases. (Bywater, 2005), Increased the 
expenses of allopathic medications (Manvitha and Bidya, 
2014), food chain infectivity, (Farinacci et al. 2008) were 
also pre disposing factor of current research mainly focus 
on the improvement of various treatments (Oyagbemi and 
Adejinmi, 2012; Kwon et al. 2011). 

Several herbs and herbal medicines have showed 
biological modifying response (BRM) behavior included 
Cissampelos pareira, Angelica gigas, Mangifera indica, 
Astragalus membranaceus, Ocimum sanctum, 
Ganoderma lucidum, Phyllanthus emblica, Zingiber 
officinale, Curcuma longa, Allium sativum, Vernonia 
amygdalina, Musa paradisiacal, and A. vera (Nundkumar 
and Ojewole, 2002; Githiori et al. 2006; Fajimi and Taiwo, 
2005; Akhtar et al. 2008; Ismail and Asad, 2009; Anosa 
and Okoro, 2011; Patil et al. 2011; Akhtar et al. 2012). 
Keeping in view the hopeful outcomes of A. vera as 
biological modifier response (BRM) in prior researches 
(Akhtar et al. 2012: Khaliq et al. 2016), the present 
research was paying attention on the assessment of 
particular A. vera polysaccharide component dependable 
for immunomodulatory and therapeutic activities.   

A. vera acts as BRM and therapeutic agents showed 
hopeful results in previous studies of other researchers, 
the present study was mainly focus on the A. vera, which 
is one of the mainly earliest and broadly used for 
medicational plant. A. vera has been used in conventional 
medicines for centuries and also to treated and cured 
numerous diseases. It can be found across the world, but 
it is resident of northern areas of Africa.  A. vera more 

than 500 species have been discovered (Bawankar et al. 
2012; Ahmed and Hussain, 2013). In 1930s latest 
treatment were mainly utilized A. vera and up till now in 
several reputed journals significant research has been 
reported. A. vera has been noticed to treat diversity of 
situation like burns, fever and gastrointestinal disorders, 
wound recovery, fertility problems and sexual vitality, 
ulcer, inflammation, cancer, arthritis, acquired immune 
deficiency syndrome, immune supression, and coccidiosis 
(Mwale et al. 2005; Bashir et al. 2011; Akhtar et al. 2012). 
Aloe vera was also believed to increase the microvilli 
density and enhances immunity in poultry birds (Jinag et 
al. 2005; Akhtar et al. 2012).  

In the present study, by using high performance liquid 
chromatography (HPLC) purified A. vera polysaccharides 
and analyzed. By reating preservation times with the 
monosaccharide standards sugars were identified. They 
showed 3 diverse monosaccharides including xylose, 
glucose and fructose in hydrolyzed solution of the A. vera 
at the retention times 10.907, 12.827 and 13.740 
correspondingly. Almost same results were obtained by 
(Khaliq et al. 2016). 

The satisfying results of A. vera polysaccharides 
against avian Salmonellosis was examined. Chickens 
from all the Aloe treated groups showed maximum 
protection against Salmonellosis. The same results were 
obtained by (Ahmed and Hussain, 2013). 

Group D showed highest clinical signs while group B 
showed less clinical signs. The severity of clinical signs in 
the group A and C was less than D but higher than B. This 
indicate that 200 mg A. polysaccharides provide maximum 
protection as compared to all other groups.  The 
phagocytic index was greatest in the D group as related to 
all other groups. Group B showed highest protection and 
lowest mortality. The mortality rate was more in group D 
as related to all other groups. Low value of P. index was 
seen in the B group which indicates that 200 mg of A. poly 
saccharides has highest protective effect as compared to 
all other doses. The antibody titers in the groups exposed 
with aloe vera gel was improved against SRBC and there 
was enhanced response to PHA-P injection in the groups 
treated with aloe vera as compared to control groups. 
Previous studies had also shown that the addition of aloe 
vera gel to the feed had also improved the antibody titers 
to SRBC and NDV in comparison to control broilers 
(Darabghane et al. 2012). The addition of aloe vera 
powder at the level of 0.75 and 1% to the broiler feed had 
increased the antibody titers against SRBC in comparison 
to the broilers in the control group (Mahadavi et al. 2112). 
Akhtar et al. (2012) reported that aqueous and ethanolic 
extract of aloe vera improved antibody titers against 
SRBC, where as the addition of aloe vera to drinking 
water at a  level of 2% improved the antibody titers against 
NDV (Valle- Parraso et al. 2014). Akhtar et al. (2012) and 
Darabeghane et al. (2012) noticed same positive effects 
on cellular immunity. The improvement in the immune 
system of the birds by administration of aloe vera in feed 
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is due acemannan which an active ingredient present in 
the aloe vera. Acemannan increases the cytokine 
production and release the nitrous oxide molecules and 
can activate the macrophages (Zhang and Tizard, 1996). 
Similarly, polysaccharides in the aloe vera increased 
interleukin 2, interkeukin 4 and interleukin gamma in the 
piglets (Qiao et al. 2013). 

CONCLUSION 
In this therapeutic study, the effectiveness of A. vera 
polysaccharides were ensured against avian 
Salmonellosis in chickens. Chickens of all three 
supplemented with A. vera biomolecules the trial groups 
and control group were challenged with pathogenic 
Salmonella. The greatest protection was examined in A. 
vera polysaccharides administered groups at the 
concentration of (200mg/kg) of body mass 
correspondingly. The results of this study showed that A. 
vera polysaccharide has ability to use as therapeutic and 
immunomodulatory effect against Salmonellosis in birds. 
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