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Abstract
The objective of the present study was to evaluate the biochemical effect of Inmunair 17.5® administration on broilers. One hundred 

one day old Cobb broiler chicks were divided into 2 groups : control group (No treatment) and inmunair group (Inmunair 17.5® 
treated :1.5ml/L to drinking water for 24 hours at first 5 days of life1 day before vaccination and 2 days after vaccination). Blood 
samples were collected at 7,21 and 31 days of life. Body weight was registered at 10 and 34 days of life. Results revealed that inmunair 
caused no significance on serum (TP, Alb, AST, ALP, Ca, Cholesterol, HDL, LDL, CRP, IL6) but caused significant decrease in Na all over 
experimental period, significant decrease in cortisol at 7 and 21 days of life, significant increase in IL2 at 31 days of life and high sig-
nificant increase in immunoglobulins IgG and IgM all over the experimental period. The increase in body weight wasn’t significant. In 
conclusion the obtained result show that inmunair 17.5 can be used as a safe immunostimulant that can reduce stress after vaccination 
and cause antibody response in broilers.
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Introduction

Immunostimulants are products that induce non antigen en-
hancement of innate or adaptative immunity [1] and tend to stimu-
late immunity with minimal or no tissue damage [2]. In this way, 
the administration of non-specific immunostimulants has been 
used in horses [1,3,4] for treatment of respiratory diseases and at 
length as adjuvant to veterinary vaccines [2]. The mechanism of 
action of non-specific immunostimulant is the activation of mac-
rophages which subsequently activate terminal immune response 
such as antigen uptake, cytotoxicity, phagocytosis, cytokine release 
and antibody production [3-5].

Inmunair 17.5® (Propionibacterium acnes, and E. coli lipopoly-
saccharides) is one of the commercial products available in the 
Egyptian market as nonspecific immunostimulant for the chicken 
farms. Propionibacterium acnes, formerly known as Corynebacte-
rium parvum, is a non-spore Gram positive bacteria and is consid-

ered an opportunistic pathogens [6]. P. acnes is a potent stimulator 
of the reticuloendothelial system (RES) [5,7,8] that enhanced both 
macrophage and lymphocyte function, natural killer cytotoxicity 
and cytokine production in laboratory animals. It has been recog-
nised that P. acnes contribute the induction of pro-inflammatory 
cytokines IL-1α, IL-1β, IL-8 and TNF-α [6] and increase IL- 10 in 
mice infected with street rabies virus [8]. LPS is a large molecule 
consisting of a lipid component and a polysaccharide that contains 
repetitive glycan polymers called O-antigens. The polysaccharide 
component elicits a strong immune response in animals, including 
the production of cytokines by phagocytes and complement activa-
tion [9]. LPS can also cause changes in the physical condition of an 
animal, including piloerection, inactivity, loss of thermoregulation 
and hypotension in a condition known as endotoxic shock [9,10].

LPS has been investigated as an immunostimulant used at low 
doses. In fish, it has been shown to increase the phagocytic activity 
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of innate immune cells, and in addition, to increase the levels of 
lymphocytes, which are adaptive immune cells [11].

Materials and Methods
Birds

One hundred one day old Cobb broiler chicks were commer-
cially purchased from El-Nile Company for poultry and ration. All 
chicks were housed in 2 separate ventilated rooms and maintained 
on a 24-h constant-light program and adjusted temperature.

Inmunair 17.5®

Oral solution Inmunair 17.5® (LABORATORIOS CALIER, Spain 
for ATCO Pharma Co, Egypt) which consists of (inactivated cells of 
Propionibacterium acnes 0.17 mg, lipopolysaccharide from E. coli 
0.05 mg, Thiomersal, 0.10 mg and Excipient q.s 1 ml).

Experimental design

The chicks were allocated into 2 groups (50 birds for each); 
group (1) kept as control group (no treatment), group (2) supple-
mented with inmunair 17.5® (1.5 ml/L to drinking water for 24 
hours at first 5 days of life,1 day before vaccination and 2 days after 
vaccination).

Vaccination programme

The birds of the two groups were vaccinated against Newcastle 
disease at 7 days of age (HB1, Pfizer), lasota at 19 and 29 days of 
age and Gumboro disease (IBD) at 15 days of age.

Serum collection

Blood samples were collected from two groups at 7,21 and 31 
days of age in a tube without anticoagulant for serum collection. 
Serum was collected after centrifugation at 3000 r.p.m for 15 min-
ute and stored at -20°C until use.

Body weight

The live body weight was determined by weighting chicks of the 
two groups after 10 days and 34 days of the experiment.

Estimation of serum biochemical parameters

Liver function tests were determined by a colorimetric meth-
ods as described using commercial kit as Aspartateamino-trancefer-
ase [12], Albumin [13], Alkaline phosphates [14] and Total protein 
[15]. Lipid profile test was determined calorimetrically that total 

cholesterol and triacylglycerols were determined according to [16], 
HDL– cholesterol [17], LDL-cholesterol [18] and VLDL- cholesterol 
[19]. Serum CRP concentration was determined according to the 
method described by [15]. Interleukin 2, interleukin 6, immuno-
globulin IgG and immunoglobulin IgM were determined by ELISA 
kits.

Statistical analysis

The results were expressed as mean ± SE (S.E = Standard error) 
using student’s T- test according to [20]. Values were considered 
statistically significant when p < 0.05, 0.01 and 0.001.

Results
Effect of inmunair 17.5® on some blood parameters

The obtained data in table 1 showed the effect of inmunair 17.5 
on some blood parameters:

•	 There were no significance in liver functions (AST, ALP), al-
bumin and total protein between the two groups.

•	 There was significant decrease in Na concentration in inmu-
nair group allover the experimental period but there was no 
significance in Ca concentration between the two groups.

•	 There was no significance in cholesterol, HDL and LDL con-
centrations but there was significant increase in triglycerides 
and VLDL concentrations in inmunair group at 31 days of age 
only.

•	 There was significant decrease in cortisol concentration in in-
munair group in 7 and 21 days of age but no significance at 
31 days of age.

•	 There were no significance in IL6 and CRP concentrations 
but there was significant increase in IL2 concentration in in-
munair group at 31 days of age only.

•	 There was high significant increase in IgG concentration at 
7 and 31 days of age, very high significant increase at 21 days 
of age, high significant increase in IgM at 7 and 21 days of age 
and high significant increase at 31 days of age (Table 1,2).

Body weight
There was non significant increase in inmunair group at 10 days 

of age (5%) and 34 days of age (8%).
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7 Days 21 Days 31 Days

Parameters
Control 
group

Inmunair 
group

Control 
group

Inmunair 
group

Control 
group

Inmunair group

Total protein 6.95 ± 0.28 7.40 ± 0.21 7.54 ± 0.30 8.33 ± 0.59 7.68 ± 0.31 8.49 ± 0.60
Albumin 3.38 ± 0.15 3.51 ± 0.15 3.67 ± 0.16 3.69 ± 0.29 3.74 ± 0.16 3.76 ± 0.29
AST 82.13 ± 5.27 88.67 ± 3.89 89.05 ± 5.71 101.05 ± 6.83 90.78 ± 5.82 103.01 ± 6.96
ALP 25.02 ± 2.59 31.03 ± 2.76 27.12 ± 2.81 25.75 ± 0.59 27.65 ± 2.86 26.25 ± 0.61
Na 136.87 ± 3.91 116.53 ± 2.47 * 148.43 ± 4.27 127.15 ± 3.97 * 151.28 ± 4.32 129.62 ± 4.05 *
Ca 8.35 ± 1.05 8.43 ± 1.10 9.05 ± 1.14 8.19 ± 1.43 9.23 ± 1.16 8.35 ± 1.46
Cholesterol 58.65 ± 3.71 50.04 ± 4.16 63.59 ± 4.02 54.25 ± 4.51 64.82 ± 4.10 72.06 ± 5.86
Triglycerides 55.91 ± 5.03 58.94 ± 3.51 60.62 ± 5.46 63.90 ± 3.81 61.80 ± 5.56 83.65 ± 3.65 *
VLDL 11.18 ± 1.01 11.97 ± 0.57 12.12 ± 1.09 12.98 ± 0.62 12.35 ± 1.11 16.73 ± 0.73 *
HDL 22.10 ± 1.25 15.02 ± 2.87 23.96 ± 1.35 19.52 ± 1.62 24.42 ± 1.38 26.28 ± 2.63
LDL 25.37 ± 3.80 20.04 ± 3.58 27.51 ± 4.12 21.73 ± 3.89 28.04 ± 4.20 29.05 ± 8.95
CRP 3.97 ± 0.34 3.41 ± 0.47 4.31 ± 0.37 3.70 ± 0.51 4.39 ± 0.38 4.14 ± 0.26
Cortisol 6.90 ± 0.46 4.65 ± 0.48 * 7.48 ± 0.49 5.04 ± 0.52 * 7.62 ± 0.50 7.85 ± 1.08
IL-2 0.37 ± 0.03 0.45 ± 0.04 0.40 ± 0.03 0.49 ± 0.05 0.41 ± 0.03 0.62 ± 0.05 *
IL-6 5.06 ± 0.78 5.48 ± 0.54 5.49 ± 0.85 5.94 ± 0.58 5.60 ± 0.86 6.93 ± 0.34
IgG 181.69 ± 4.65 232.33 ± 2.05** 167.97 ± 2.47 261.18 ± 3.88*** 177.87 ± 5.74 275.26 ± 17.17**
IgM 28.53 ± 2.12 44.92 ± 1.79** 26.80 ± 3.42 75.31 ± 8.57** 36.17 ± 2.17 85.46 ± 3.29***

Table 1: Effect of inmunair 17.5® on some blood parameters after 7,21 and 31 days of age.

Data are presented as (Mean ± S.E). S.E = Standard error:* Represents statistical Significant at P < 0.05, ** Represents statisti-
cal Significant at P < 0.01 and *** Represents statistical Significant at P < 0.001.

Groups Experimental Period
10 Days 34 Days

Control group 466.67 ± 16.67 2000.00 ± 115.47
Inmunair group 493.33 ± 6.67 2166.67 ± 202.76

Table 2: Effect of inmunair 17.5® on body weights after 10 and 34 
days of age. 

Data are presented as (Mean ± S.E). S.E = Standard error.

Discussion
It is a significant to get a good immune response to prevent dis-

eases in poultry with minimal or no damage. So, the use of immu-
nostimulants is a resolution to enhance bird’s resistance to infec-
tious diseases. Our results revealed that there was no significance 
in liver functions between the two groups. These results are in 
agreement with [21] who investigated that oral administration of 
killed P. acnes (0.17mg\ml) has no significance on albumin and to-
tal protein in goat kids and [22] who demonstrated that there was 

no significance in values of TP, albumin and AST after two intrave-
nous administrations of (1 µg/kg bw) of E. coli LPS at 6 h interval 
in adult rabbits. He also demonstrated that there was significant 
increase in CRP and IL6 for 24 h after injection. It is known that 
increasing IL6 induces fever [23] and this doesn’t agree with this 
study may be because we used LPS by oral route and with small 
concentration.

There was significant increase in IL2 at 31 days of experiment 
only. This is in agreement with [24] who showed that there was 
non significance in IL2 in pigs injected with LPS (1.5 μg kg-1 IV).

This study revealed that there was significant decrease in cor-
tisol at 7 and 21 days of age in inmunair group that is in agree-
ment with [25] who studied the effect of IV administration of im-
munostimulant containing P. acnes on weaned foals and found that 
cortisol as marker of stress decreased significantly with P. acnes 
administration.
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There was significant increase in TG and VLDL at 31 days of 
age only but non significance in cholesterol, HDL and LDL (harm-
ful cholesterol) all over experimental period so the risk factor for 
heart disease is very low.

There was significant decrease in Na concentration in inmun-
air group allover experimental period but this decrease is in the 
normal value in the chicken which is that is, 122 - 160 mmol/l in 
chickens [26]. Which means that no disturbance of acid-base bal-
ance occurred.

There was high significant increase in immunoglobulins IgG 
and IgM allover the experimental period this is in agreement with 
[27] who studied the effect administration of inmunair 17.5 on 
chickens infected with Micoplasma gallisepticum and treated with 
tetracycline which give higher specific IgG and IgM values in inmu-
nair group. This also is with agreement with [28] who showed that 
injections of E. coli LPS (500 ng/kg of body weight) at 10 weeks of 
age in calves give a significant increase in total plasma IgG. How-
ever, such change was not observed in total serum IgM.

The increase in body weight was not high 5% at 10 days of age 
and 8% at 34 days of age. This is in agreement with [29] who found 
that the increase in body weight was low in broilers supplemented 
with inmunair 17.5 1.5ml/L to drinking water for 24 hours at the 
first three days of every week. This is not in agreement with [30] 
who found that there was significant increase (14.3%) in body 
weight in New Zealand white rabbits at 13 weeks of age which re-
ceived 1m/1liter in drinking water for three days at five weeks of 
age.

Conclusion
The obtained result show that inmunair 17.5 can be used as a 

safe immunostimulant that can reduce stress after vaccination and 
cause antibody response in broilers.

Citation: Abd El-maksoud HA., et al. “Metabolic Role of Non-Specific Immunestimulant (Inmunair) in Advanced Healthy of Broilers". Acta Scientific  
Pharmacology 1.10 (2020): 25-29.

Bibliography

1. Ryan C., et al. “Effects of two commercial available immuno-
stimulants on leukocyte function of foals following ex vivo 
exposure to Rhodococcus equi”. Veterinary Immunology and 
Immunopathology 138 (2010): 198-205.

2. Mutwiri G., et al. “Innate immunity and new adjuvants”. Revue 
Scientifique et Technique 26 (2007): 147-156.

3. Flaminio MJB., et al. “Immunologic function in horses after 
non-specific immunostimulant administration”. Veterinary 
Immunology and Immunopathology 63 (1998): 303-315.

4. Rush BR. “Immunomodulatory therapy”. Proc. North America 
Veterinary Conference (NAVC). Internet Publisher, Interna-
tional Veterinary Information Service (2011).

5. Tizard IR. “Introducción a la Inmunología Veterinaria”. 8ª ed. 
Elsevier Saunders, Barcelona, Spain (2009).

6. Perry AL and Lambert PA. “Propionibacterium acnes”. Letters 
in Applied Microbiology 42 (2006): 185-188.

7. Megid J and Kaneno R. “Natural killer activity in mice infected 
with rabies virus submitted to P. acnes (Propionibacterium 
acnes) as immunomodulator”. Comparative Immunology, Mi-
crobiology and Infectious Diseases 23 (2000): 91-97.

8. Megid J., et al. “Increased interleukin-10 associated with low 
IL-6 concentrations correlated with greater survival rates in 
mice infected by rabies virus vaccinated against it and immu-
nomodulated with P. acnes”. Comparative Immunology, Micro-
biology and Infectious Diseases 27 (2004): 394-411.

9. Todar’s Online Textbook of Bacteriology.

10. Murphy K. Janeway’s Immunobiology, 8th edn 12 (2011): 89-
92.

11. Nya EJ and Austin B. Journal of Applied Microbiology 108 
(2010): 686-694.

12. Murray. “Report on the symposium drug effect in clinical 
chemistry methods for Emtimation of AST”. European Jour-
nal of Clinical Chemistry and Clinical Biochemistry 34 (1984): 
1112-1116.

13. Doumas B. “Colorimetric determination of albumin”. Clinical 
Chemical Acta (1971).

14. Belfield A and Goldberg DM. “Revised assay for serum phenyl 
phosphatase activity using 4 aminoantipyrine”. Enzyme 12 
(1971): 561-573.

15. Burtis A., et al. Textbook of Clinical Chemistry 3rd Edition 
(1999).

16. Schettler G and Nüssel E. “Colorimetric determination of Tri-
glycerides and cholesterol”. 10 (1975): 25.

17. Gordon T. “Colorimetric determination of serum HDL choles-
terol”. American Journal of Medicine 62 (1977): 707.

18. Friedewald W., et al. “Estimation of the concentration of low-
density lipoprotein cholesterol in plasma, without use of the 
preparative ultracentrifuge”. Clinical Chemistry 18 (1972): 
499-502.

https://www.sciencedirect.com/science/article/abs/pii/S0165242710002783
https://www.sciencedirect.com/science/article/abs/pii/S0165242710002783
https://www.sciencedirect.com/science/article/abs/pii/S0165242710002783
https://www.sciencedirect.com/science/article/abs/pii/S0165242710002783
https://pubmed.ncbi.nlm.nih.gov/17633299/
https://pubmed.ncbi.nlm.nih.gov/17633299/
https://pubmed.ncbi.nlm.nih.gov/9656421/
https://pubmed.ncbi.nlm.nih.gov/9656421/
https://pubmed.ncbi.nlm.nih.gov/9656421/
https://www.sciencedirect.com/science/article/abs/pii/S0147957199000612
https://www.sciencedirect.com/science/article/abs/pii/S0147957199000612
https://www.sciencedirect.com/science/article/abs/pii/S0147957199000612
https://www.sciencedirect.com/science/article/abs/pii/S0147957199000612
https://www.sciencedirect.com/science/article/abs/pii/S0147957104000049
https://www.sciencedirect.com/science/article/abs/pii/S0147957104000049
https://www.sciencedirect.com/science/article/abs/pii/S0147957104000049
https://www.sciencedirect.com/science/article/abs/pii/S0147957104000049
https://www.sciencedirect.com/science/article/abs/pii/S0147957104000049
https://textbookofbacteriology.net/endotoxin.html
https://pubmed.ncbi.nlm.nih.gov/8704059/
https://pubmed.ncbi.nlm.nih.gov/8704059/
https://pubmed.ncbi.nlm.nih.gov/8704059/
https://pubmed.ncbi.nlm.nih.gov/8704059/
https://pubmed.ncbi.nlm.nih.gov/5169852/
https://pubmed.ncbi.nlm.nih.gov/5169852/
https://pubmed.ncbi.nlm.nih.gov/5169852/
https://academic.oup.com/clinchem/article-abstract/18/6/499/5676160?redirectedFrom=fulltext
https://academic.oup.com/clinchem/article-abstract/18/6/499/5676160?redirectedFrom=fulltext
https://academic.oup.com/clinchem/article-abstract/18/6/499/5676160?redirectedFrom=fulltext
https://academic.oup.com/clinchem/article-abstract/18/6/499/5676160?redirectedFrom=fulltext


Metabolic Role of Non-Specific Immunestimulant (Inmunair) in Advanced Healthy of Broilers

29

Citation: Abd El-maksoud HA., et al. “Metabolic Role of Non-Specific Immunestimulant (Inmunair) in Advanced Healthy of Broilers". Acta Scientific  
Pharmacology 1.10 (2020): 25-29.

19. Bauer JD. “Clinical laboratory methods” 9th Ed, the C.V. Com-
pany Waistline Industrial Missouri 63116 Chapter 33 (1982): 
555.

20. Steel RGD and Torrie JH. Principles and procedures of statis-
tics. A biometrical approach, 2nd Edition, McGraw-Hill Book 
Company, New York (1980).

21. Ferrer LM., et al. “Effect of oral administration of Propionibac-
terium acnes on growth performance, DTH response and anti-
OVA titers in goat kids”. Pesquisa Veterinária Brasileira 33.1 
(2013): 5-10.

22. Peñaililloa AK., et al. “Haematological and blood biochemical 
changes induced by the administration of low doses of Esche-
richia coli lipopolysaccharide in rabbits”. Archivos de Medicina 
Veterinaria 48 (2016): 315-320.

23. Roth J., et al. “Molecular aspects of fever and hyperthermia”. 
Neurologic Clinics 24 (2006): 421-429.

24. Nordgreen J., et al. “The effect of lipopolysaccharide (LPS) 
on inflammatory markers in blood and brain and on behav-
ior in individually-housed pigs”. Physiology and Behavior 195 
(2018): 98-111.

25. Adams AA., et al. “Effects of an Immunostimulant Contain-
ing Propionibacterium acnes (EqStim) on Cell-Mediated Im-
munity and Nasal Shedding of Respiratory Pathogens Using a 
Model of “Weaning” Stress in Foals”. Journal of Equine Veteri-
nary Science 38 (2016): 72-81.

26. Puls R. “Mineral levels in animal health. Diagnostic data”. Pub-
lished by Sherpa International, Clearbrook, British Columbia, 
Canada (1990).

27. Stipkovits L., et al. “Administration of immune Air 17.5 to 
increase the efficiency of tetracycline treatment in chickens 
experimentally infected with mycoplasma gallisepticum”. In-
stitut of Hungarian Academy of Sciences poultry selections 
(2016).

28. Kim MH., et al. “Changes of Immunoglobulins and Lympho-
cyte Subpopulations in Peripheral Blood from Holstein Calves 
Challenged with Escherichia coli Lipopolysaccharide”. Asian-
Australasian Journal of Animal Sciences 24.5 (2011): 696-706.

29. Abdel-Hafez MS and Mohamed MA. “Evaluation of Some Im-
munostimulants on the Immune-response of Broiler Chickens 
Against Avian Influenza and Newcastle Diseases Vaccination”. 
Zagazig Veterinary Journal 44.3 (2016): 273-281.

30. Mousa YIM., et al. “Effect of spirulina and prebiotic (inmun-
air 17.5) on Newzealand white rabbits performance”. Zagazig 
Journal of Agricultural Research 45.1 (2018) 2018.

• Prompt Acknowledgement after receiving the article
• Thorough Double blinded peer review
• Rapid Publication 
• Issue of Publication Certificate
• High visibility of your Published work

Assets from publication with us

Website: https://www.actascientific.com/
Submit Article: https://www.actascientific.com/submission.php 
Email us: editor@actascientific.com
Contact us: +91 9182824667 

https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-736X2013000100002
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-736X2013000100002
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-736X2013000100002
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-736X2013000100002
https://scielo.conicyt.cl/scielo.php?script=sci_abstract&pid=S0301-732X2016000300012&lng=en&nrm=iso
https://scielo.conicyt.cl/scielo.php?script=sci_abstract&pid=S0301-732X2016000300012&lng=en&nrm=iso
https://scielo.conicyt.cl/scielo.php?script=sci_abstract&pid=S0301-732X2016000300012&lng=en&nrm=iso
https://scielo.conicyt.cl/scielo.php?script=sci_abstract&pid=S0301-732X2016000300012&lng=en&nrm=iso
https://pubmed.ncbi.nlm.nih.gov/19389579/
https://pubmed.ncbi.nlm.nih.gov/19389579/
https://pubmed.ncbi.nlm.nih.gov/30077671/
https://pubmed.ncbi.nlm.nih.gov/30077671/
https://pubmed.ncbi.nlm.nih.gov/30077671/
https://pubmed.ncbi.nlm.nih.gov/30077671/
https://www.sciencedirect.com/science/article/abs/pii/S0737080615300629
https://www.sciencedirect.com/science/article/abs/pii/S0737080615300629
https://www.sciencedirect.com/science/article/abs/pii/S0737080615300629
https://www.sciencedirect.com/science/article/abs/pii/S0737080615300629
https://www.sciencedirect.com/science/article/abs/pii/S0737080615300629
https://www.researchgate.net/publication/264139723_Changes_of_Immunoglobulins_and_Lymphocyte_Subpopulations_in_Peripheral_Blood_from_Holstein_Calves_Challenged_with_Escherichia_coli_Lipopolysaccharide
https://www.researchgate.net/publication/264139723_Changes_of_Immunoglobulins_and_Lymphocyte_Subpopulations_in_Peripheral_Blood_from_Holstein_Calves_Challenged_with_Escherichia_coli_Lipopolysaccharide
https://www.researchgate.net/publication/264139723_Changes_of_Immunoglobulins_and_Lymphocyte_Subpopulations_in_Peripheral_Blood_from_Holstein_Calves_Challenged_with_Escherichia_coli_Lipopolysaccharide
https://www.researchgate.net/publication/264139723_Changes_of_Immunoglobulins_and_Lymphocyte_Subpopulations_in_Peripheral_Blood_from_Holstein_Calves_Challenged_with_Escherichia_coli_Lipopolysaccharide
https://www.researchgate.net/publication/325689591_Evaluation_of_Some_Immunostimulants_on_the_Immune-response_of_Broiler_Chickens_Against_Avian_Influenza_and_Newcastle_Diseases_Vaccination
https://www.researchgate.net/publication/325689591_Evaluation_of_Some_Immunostimulants_on_the_Immune-response_of_Broiler_Chickens_Against_Avian_Influenza_and_Newcastle_Diseases_Vaccination
https://www.researchgate.net/publication/325689591_Evaluation_of_Some_Immunostimulants_on_the_Immune-response_of_Broiler_Chickens_Against_Avian_Influenza_and_Newcastle_Diseases_Vaccination
https://www.researchgate.net/publication/325689591_Evaluation_of_Some_Immunostimulants_on_the_Immune-response_of_Broiler_Chickens_Against_Avian_Influenza_and_Newcastle_Diseases_Vaccination
https://zjar.journals.ekb.eg/article_50070.html
https://zjar.journals.ekb.eg/article_50070.html
https://zjar.journals.ekb.eg/article_50070.html

