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This study was carried out to evaluate the immunomodulating effects of, inactivated cells of 
Propionibacterium acnes and cell wall  lipopolysaccharide (LPS) of the a pathogenic E. coli 
(INMUNAIR® 17.5) 0.5ml/ L and 1-3, 1-6 β-glucans (BETAPOLO®) 1 ml / L on the immune 
response of chickens to Newcastle disease (ND) vaccine. The results showed that administration   of 
IMR before vaccination was resulted in food conversion rate (FCR) higher than after vaccination . 
Significantly higher NDV HI antibody titers in IMR and Betapolo medicated groups  as compared 
with control groups which in turn induce high protection rate in challenge test .Thymus, spleen 
and bursal indices of control negative showed significantly lower values than vaccinated medicated 
and non- vaccinatedmedicated groups (P≤ 0.05).  

 
 

 
 

 
 

 

 

Commercial poultry flocks receive a lot 

number of vaccines to protect them from 

environment pathogens, therefore, a great efforts 

had been expanded to develop strategies for 

enhance chicken immune response, especially in 

face of an immunosuppression caused by 

extraneous agents, infections, intoxication or by 

certain vaccine viruses. Immunomodulation 

could improve vaccinal immunity and possibly 

selectively promote responses that are critical for 

protection.  

Immunomodulators usually classified 

according to their origin into biological and 

chemical products (Poli, 1984). This 

classification further broken down into 

physiological products, substances of microbial 

origin and synthesis compounds 

Lipopolysaccharide (LPS) from cell wall of 

gram negative bacteria have immunostimulatory 

activity on lymphocyte and macrophage (Jacobs, 

1981), increasing feed conversion (Vanjaykumer 

et al., 1983), activation of macrophage and 

enhance interferon production (Chihara et al., 

1983). This work was designed an experiment to 

evaluate the immunomodulating effect of two  

immunotherapeutic products Inmunair® and 

Betapolo® on chicken, performance parameters 

and immune response to Newcastle disease 

vaccine. Criteria for evaluation was based on 

body weight gain, HI and challenge tests, bursal, 

thymic and spleen body weight ratio.  
Materials and methods 

Immunostimulants a-INMUNAIR® 17.5 
(IMR). It's a commercial water grade product 

(Batch No 17/60 supplied by Laboratorios 

Calier, U.S.A) formed from two bacterial 

components, inactivated cells of Propioni-

bacterium acnes and lipopolysaccharide (LPS) 

from the cell walls of the apathogenic 

Escherichia coli. The product was used in 

drinking water at rate of 0.5ml/ L. 

Betapolo®. It's a peataut composed of (1-3,1-6) 

β-glucans produced(DMJ Biotech coporation. 

Wolsan-ri640 Nam-myeon, yeongi-gun, Chung-

nam, nm Korea  Lot No: BP- 6007), it was  used 

in drinking water at rate of 1 ml/L. 

Chicks. 250 one-day-old Arbor acres plus 

broiler chicks were used. The chicks were  

obtained from commercial hatchery of Miser El-

Arbia poultry Company. 
Newcastle disease (ND) vaccinal strains. 
Hitchiner Bı and La Sota strains (Pfizer 

International Company, USA) were used after 

titration for vaccination of experimental chicks 

via eye instillation route. 

Clone 30. vaccine nobilis clone 30 (Lot No: 

06829AJ01, Intervet international B.V. Boxmeer 

–Holland) was used for vaccination of 

experimental chicks via eye instillation. 
Velogenic NDVs. A local velogenic 

viscerotropic Newcastle disease virus (vvNDV) 

isolate (Shible and Reda, 1976) was kindly 

supplied by Newcastle Diseases Department; 

Veterinary Serum & Vaccine Research Institute, 

Beni-Suef  
Veterinary Medical 

Journal  



EL-KADY  ET AL.,                                                                                                                                276 

Abbasia, Cairo, Egypt to be used for challenge 
test. 

Haemagglutination (HA) and Haemagg-
lutination inhibition (HI) tests. HA and HI test 

were carried out according to (Anon, 1971).  
Bursa body weight index. It was calculated 

according to (Ying et al., 2003) as following. 

Bursa: body weight ratio = bursa weight/ body 
weight. Bursal index = Bursa: body weight ratio 

X 1000. 

Challenge test. Chickens were intra muscularly 

with a dose of 0.5ml/bird containing 10
6
EID50 

vvNDV according to (Afify, 1990). Birds with 

persisted symptoms till the end of the 

observation period were considered as dead. 
Statistical analysis. Statistical analysis of 

variance (ANOVA) test was used to estimate 

differences among treatments according to (Steel 

and Torrie, 1960).  
 

Experiment design. The used 250 chicks were 

randomly divided into 5 equal groups (1-5); 50 

chicks each, from the 1
st
 moment of their arrival. 

Each group was kept in floor of clean, 

disinfected and separate room and feed on 

balanced commercial ration without 

antimicrobial feed additives. 
 

IMR was added to water of both groups 3 

and 4 at the 1
st
 3 days of life and reused for 

another 3 successive days at 17-19 and 21-23 

days of life respectively. While the Betapolo was  

added to drinking water of group 5 for the 1 day 

every 3 days till the day 32 of life. Birds of 

groups 1 and 2 were kept as non-medicated 

control groups. 
 

All chicken groups were received 

individually both inactivated avian influenza 

(AI) H5N1 vaccine subtype via S/C and IBD life 

vaccine  via eye drop at the 5
th
 and 14

th
 day of 

life respectively. Chicks of groups 2-5 were 

farther vaccinated against ND using colone 30 at 

the 10
th
 and 20

th
 day of life; while birds of group 

1 was kept as non-medicated, non-ND 

vaccinated control group. 
 

Weekly 10 blood samples were individually 

collected for sera (1-7 weeks age).The sera were 

tested for HI antibody levels against. At the 10
th
, 

19th and 30
th
 days of life birds / group were 

collected randomly weighted and scarified with 

collection of bursa, spleen and thymus for 

detection of their weights. Birds of all groups 

were weighted at the 2
nd
 day (0 week) and 

weekly till the 7
th
 week for recording of weekly 

body weight gain and collection of total feed 

conversion rate.  

At the 35
th
 day of life; 15 day post last ND 

vaccination 20 chicks/ group were subjected to 

challenge test. Challinged birds were subjected 

to daily observation for 7 days with recording of 

signs, mortalities and postmortem lesions in dead 

birds.  

Results and Discussion 
In the last 40 years a great efforts had been 

done aiming to find a numbers of immune-

stimulatory agents that are capable of stimulating 

the immune response of birds to face 

immunosuppression and vaccination failure, 

which constitute a challenge to poultry industry 

in Egypt and all over the world. The application 

of immunostimulant is not only to raise the 

resistance of the birds but also to improve the 

immune response to vaccination (Afify, 1990 

and Awaad et al., 2000). Treated groups 

presented significant differences at (p<0.05). 

control 1588 gm, Betapolo® 1660 gm and there 

is no significant difference between experimental 

and recommended dose of Inmunair® 1780 gm, 

1776 gm, respectively (Table 1). The results in 

tables (3) revealed significant differences 

(p<0.05) on the 10
th
, 19

th
  and 30

th
  day old birds 

thymus index with Inmunair® and Betapolo® as 

compared with  untreated birds. Greater spleen 

weights were seen in poultry treated with 

Inmunair® and Betapolo® (table 4) than those of 

untreated birds. Differences are significant on 10 

day and 19 day-old, confirming the role of this 

organ in immune status of chicks, from the 

second week of life. In comparison between 

bursal weight of treated group with Inmunair® 

and Betapolo® with the untreated one, it was 

greater in the treated group, with significant 

differences (p<0.05) on the 19 day and 30 day 

old birds. The results observed in lymphoid 

index confirming previously obtained results 

(Anguera et al., 1996; Ying et al., 2003). Data 

presented in Table (2, 6 and 7) showed the 

results of HI titer for NDV vaccine in different 

chicken groups and its effect on challenge with 

vvNDV where group that received Inmunair® 

and Betapolo® showed significant higher NDV 

genomatric mean HI titer (6.4, 5.4) and (5.9), 

respectively at 35 days of age. For Betapolo® 

(Fleischer et al., 2000; Acevedo et al. 2001) 

observed increased humoral response to ND with 

B-glucan. While Inmunair® contains LPS and 

inactivated cells of Propionibacterium acnes, our 

results agree with the observations (Flo et al., 

1996). This indicates that the interaction of the 

LPS with the immune system causes B 

lymphoproliferation and a differentiation of B-
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lymphocytes, which is manifested by 

immunoglobulin synthesis increasing antibody 

response. The inactivated cells of Propioni-

bacterium acnes play an important role 

increasing lymphocyte traffic, the increased 

antibody response due to the oral administration 

of Inmunair® could be because Inmunair® 

activates the B-cells located in the lamina propia, 

which is the last step in B-cell maturation and, it 

increases Peyer's patches lymphocyte traffic to 

the lung to control the infection. Mortality rate 

percentage, Average weight and conversion 

index in different chicken groups throughout 35 

days before challenge and Zootechnical 

parameters (Table 8).Generally it can be seen 

that in the group treated with Inmunair® there is 

a clear decrease in the percentage of mortality, 

4% for the Inmunair® group, 10 % for Betapolo 

group, 6 % vaccinated only and 12% for the 

untreated group. The conversion index is also 

better in the group treated with Inumnair® 1.9 

for experimental dose, 2.04 for recommended 

dose and 2.13 for Betapolo® group as opposed 

to 2.24 of the untreated group. 

The same trend was observed when 

analysing the weights, having an average 

difference of about 190 gm more per bird in 

group treated with Inmunair®, and 70 gm in 

Betapolo® treatement. Generally, the obtained 

results indicated that the immunostimulant 

increase birds immunity, health and performance 

parameters. 
 

Table (1): Effect of immunostimulants on broiler chicken body weight by grams (n=5). 
 

Group 
No  

Immuno- 
stimulants 

ND 
vaccine 

Body weight (gm) / week 

0 1 2 3 4 5 

1 - - 50.5±0.60 
# 

163 ±1.86 b 

# 

382.5±2.81b 

# 

673.5±4.83b 

# 

1175.5±14.71c 

# 

1588±28.56c 

2 - + 51.8±0.71 161.5±1.50b 377.5±3.18b 673.5±5.63b 1168.5±15.97c 1591±29.42c 

3 IMR + 50.4±0.86 170.5±3.20a 405±6.58a 711±9.27a 1268±18.81a 1780±18.31a 

4 IMR + 51.8±1.03 171±1.80a 403.5±4.48a 695±9.28ab 1248±17.75ab 1776±13.70a 

5 Betapolo + 50.4±0.91 166.5±1.67ab 402±4.84a 694±7.45ab 1203±20.52bc 1660±26.00b 
 

Each value represents mean ±S.E. 

#: Significant variation between groups (ANOVA test at P≤ 0.05). 

Different superscript letters a,b and c denote significant variation respectively by LSD at P≤ 0.05.  
 

Table (2): Mean HI titres to Newcastle disease virus in broiler chickens treated with 

immunostimulants(n=5). 
 

Group No 
Treatment HI-log 2 / age in weeks 

Immuno-stimulants ND vaccine 1 2 3 4 5 
1 - - 6.1±0.38 2.8±0.30 #1.3±0.21c #0.5±0.17c #0d 
2 - + 5.8±0.25 2.2±0.41 6.3±0.15ab 5.8±0.49b 4.2±0.25c 
3 IMR (b) + 6.1±0.23 3±0.39 6.3±0.18a 7±0.26a 5.4±0.43b 
4 IMR (a) + 6±0.33 3.2±0.34 5.5±0.58b 8±0.21b 6.4±0.37a 
5 Betapolo + 6±0.30 2.2±0.23 6.4±0.23ab 5.5±0.52b 5.9±0.31b 

 

#: Significant variation between groups (ANOVA test at P≤ 0.05). 

Different superscript letters a, b, c and d denote significant variation respectively by LSD at P≤ 0.05 
 

Table (3): Thymic index of the broiler chicken group received immunstimulant and ND vaccine as 

well as control group. 
 

Group No Immuno- stimulants ND vaccine 10 days 19 days 30 days 
1 - - # 3.367±0.121 b # 2.79±0.249 c # 3.177±0.169 c 

2 - + 3.376±0.121 b 3.764±0.321 b 3.933±0.320 bc 

3 IMR + 4.405±0.083 a 4.820±0.247 a 4.886±0.467 ab 

4 IMR + 4.415±0.083 a 4.790±0.247 a 4.952±0.444 a 

5 Betapolo + 4.34±0.057 a 3.780±0.159 b 4.384±0.277 ab 
 

Each value represents mean ±S.E. 

#: Significant variation between groups by ANOVA test at P≤ 0.05. 

Different superscript letters a,b and c denote significant variation respectively by LSD at P≤ 0.05. 
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Table (4): Splenic index of broiler chicken group received immunstimulant and ND vaccine as well as 

control group. 
 

Group No Immuno- stimulants ND vaccine 10 days 19 days 30 days 
1 - - # 0.411±0.013 c # 0.583±0.028 b 0.655±0.021 

2 - + 0.419±0.013 c 0.63±0.019 b 0.681±0.034 

3 IMR + 0.562±0.028 b 0.860±0.037 a 0.789±0.012 

4 IMR + 0.570±0.028 b 0.852±0.037 a 0.771±0.032 

5 Betapolo + 0.661±0.042 a 0.952±0.057a 0.726±0.051 
 

#: Significant variation between groups by ANOVA test at P≤ 0.05. 

Different superscript letters a,b and c denote significant variation respectively by LSD at P≤ 0.05.  
 

Table (5): Bursal index of broiler chicken group received immunstimulant and ND vaccine as well as 

control group. 
 

Group No Immuno- stimulants ND vaccine 10 days 19 days 30 days 

1 - - 1.709±0.052 # 1.708±0.228b # 0.718±0.079 c 

2 - + 1.712±0.52 2.127±0.216 ab 1.271±0.093 b 

3 IMR + 1.874±0.110 2.679±0.308 a 1.721±0.160 a 

4 IMR + 1.854±0.110 2.664±0.308 a 1.402±0.157 ab 

5 Betapolo + 2.143±0.298 1.889±0.040 b 1.415±0.198 ab 
 

Each value represents mean ±S.E. 

#: Significant variation between groups by ANOVA test at P≤ 0.05. 

Different superscript letters a,b and c denote significant variation respectively by LSD at P≤ 0.05.  
 

Table (6): Daily distribution of morbidity and mortality in challenged chickens. 
  
Group 
No 

Treatment 
Observation 

Days post-challenge Total % 
I.S Vacc. 1 2 3 4 5 6 7 8 9 10 11-21 

1 _ _ 
Diseased No   2 5 7 3 2 - - - - 19 95 

Died No.   1 1 3 7 7 1 - - - 20 100 

2 _ + 
Diseased No   1 2 3 1 - - - - - 7 35 

Died No.   1 1 2 1 - - - - - 5 25 

3 IMR (b) + 
Diseased No     1 2 1 - - - - 4 20 

Died No.      1 - - - - - 1 5 

4 IMR(a) + 
Diseased No     1 3 2 - - - - 6 30 

Died No.    1 1 - 1 - - - - 3 15 

5 Betapolo + 
Diseased No    1 2 2 1 1 - - - 7 35 

Died No.     1 1 1 1 1 - - 5 25 
 

Table (7):  Protection rates to ND virus challenge in immunostimulants treated and vaccinated broiler 

chickens at 7
th
 week of age. 

 

Group 
No 

Immuno-
stimulants 

ND 
vaccine 

Total No 
of birds 

No of dead 
birds 

No of  
survived birds 

Protection % 

1 - - 20 20 0 0 

2 - + 20 5 15 75 

3 IMR + 20 1 19 95 

4 IMR + 20 2 18 90 

5 Betapolo + 20 5 15 75 
 

Table (8): Effect of the immunostimulants on different zootechnical parameters of broiler chickens. 
 

Factor Control group Vaccine IMR(b)+Ve IMR(a)+Ve Betapolo+Ve 
Total number of casualties 50 50 50 50 50 

mortality  rate  12 6 4 4 10 

Average feed consumed / 

chicken (kg) 
3.56 3.50 3.60 3.64 3.54 

Average body weight  1.588 1.591 1.780 1.776 1.660 

Feed conversion rate 2.24 2.20 1.90 2.04 2.13 
 

(a): IMR 2
nd
 dose after vaccination. 

(b): IMR 2
nd
 dose before vaccination 
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Kنتاجى  لبعض مستخلصات البكتريا على بداري التسمين المحصنة بلقاح النيوكاسلالتاثير المناعى و ا 

تم دراسة التtأثير المنtاعي لمtادة للبكتريtا المثبطtة للبروبيtوبكتريم والليبوبtولى سtاكاريدز مtن جtدار الخليtة البكتيريtة للشيرشtيا كtوsى 
نة بلقttاح علttى اsسttتجابة المناعيttة الكتاكيttت المحصtt)لتttر / مttل ١(لتttر والبيتttابولو /  مttل و.٥والمسttتخدمة بنسttبة ) اميttونير (الضttارية 

النيوكاسل وأظھرت النتائج أن الكتاكيت التي تم معاملتھا بھذه المعام�ت أعطت معtدل أعلtى فtي أوزان الجسtم والغtدة التيموسtية والطحtال 
للقاح النيوكاسل فtي ھtذه المجموعtة ممtا أعطtى معtدل حمايtة اعلtي  وغدة فابريشيس كما أظھرت النتائج ارتفاع مستوى ا�جسام المناعية

 .ختبار التحدي في ا
 


