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ABSTRACT: The objective of the study was to investigate the effect of a probiotic ongrowth and
immune response of the broiler chicks vaccinated against Newcastle disease. Parameters of
investigation were weight gain, feed conversion ratio (FCR), live to dressed body weight ratio; weight
of various lymphoid organs i.e. Bursa of Fabricius, thymus and spleen; immune response of the
broilers. The findings were compared with the cyclophosphamide (cyc.) treated Newcastle disease
virus (NDV)-vaccinated; untreated and NDV-vaccinated; and the unvaccinated untreated control
chicks. The probiotic treated chicks showed higher mean body weights, better FCR, higher NDV HI
antibody titers, lesser overall mortality, no NDV post challenge mortality and no detrimental effects on
their lymphoid organs, compared to the cyclophosphamide treated and untreated chicks. Probiotic had
good effects on growth and immune response of the broilers.
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INTRODUCTION

The poultry especially broilers serve as a viable
and quick source to meet the animal protein shortage of
human population because of their rapid growth potential.
Pakistan is facing a problem of diet deficient in animal
proteins (Economic Survey of Pakistan, 2006). Beside
breeding and management strategies efforts should be
directed to control infections which are the major
contributing  factors towards losses to farmers.
Antimicrobial growth promoting agents have made a
major contribution to profitability in intensive husbandry,
but due to their role in escalating antibiotic resistance and
their residual effects, the European Commission has
decided to ban all commonly used feed antibiotics. Over
the last three decades probiotics (direct feed microbes)
which include Lactobacillus culture, have been used as
an alternative of antibiotic therapy (Huyghebaert et al.,
2011).

Probiotics are viable single or mixed cultures of
bacteria, beneficial to health of the host (Soomro et al.
2002). The microorganisms present in probiotic have
rapid colonization ability in gut so that they can minimize
pathogens by competitive exclusion and are stable at
intestinal pH. In addition probiotic regulate intestinal
microorganisms and improve feed conversion efficiency.
They act as alternative tool to help in colonization of
normal microflora in gut of newly-hatched chicks
(Rajmane, 2000).

The probiotic used in this study contains
Streptococcus salivarius, Lactobacillus delbruckii sub
specie bulgaricus, Lactobacillus acidophilus,
Lactobacillus plantarum, Lactobacillus rhamnosus,
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Bifidobacterium bifidum, Enterococcus faecium, Candida
pintolepesii, Aspergillus oryzae in isolated forms. The
objective of the present project was to study
immunomodulatory effect of probiotic on broiler chicks
vaccinated against Newcastle disease, the effect on
lymphoid organs and on feed conversion efficiency.

MATERIAL AND METHOD

A total of 280 commercial one day old broiler
chicks were obtained from a commercial hatchery and
offered water and feed ad libitum upto 52 days of their
age. The probiotic was offered via feed to the broiler
chicks from day 1 to day 52.

At day 1, chicks were randomly divided into
seven experimental groups i.e. A, B, C, D, E, F and G
(n=40 per group). Probiotic was administered @ 50
grams/ton of feed for broilers in group A and B. It was
given @ 150 grams/ton of feed for broilers of groups C
and D. No probiotic was offered to birds of group E, F
and G. All the chicks in groups A, C and E were
administered with cyclophosphamide as
immunosuppressive agent @ 3mg/bird/day for first four
consecutive days. Chicks in group G were not
administered any treatment (no probiotic, no cyclo. and
no vaccination).

All the chicks in groups A, B, C, D, E and F
were primed with live NDV vaccine i.e. Mukteswar strain
@ 0.05 ml/bird via intraocular route at day 1. The chicks
were boosted with live NDV vaccine i.e. Mukteswar
strain through intraocular route on day 7 (Rehmani,
1996). A second NDV vaccination booster was given on
day 21 using Mukteswar live NDV vaccine through the
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subcutaneous route of wing web. The birds of these
groups were also vaccinated against Infectious Bursal
Disease (on 10™ and 19" day of age through eye dropping
and drinking water respectively), Avian Influenza (on
11" and 20™ day of age via Subcutaneous route) and
Infectious Bronchitis (on 1* day through eye dropping).

Live body weights of chicks in all groups were
determined on day 7, 14, 21, 28, 35, 42 and 52. Feed was
daily weighed and offered to the birds in each treatment
group throughout the experiment and feed residues were
weighed to determine the daily feed intake per group.
Feed conversion ratio (FCR) of each group of
experimental chicks was calculated on day 52 (Ososanya
etal., 2013).

FCR = feed consumed (grams) / Weight gain (grams)

Blood samples from the chicks in various
experimental groups were collected on day 1, 7, 14, 21,
28, 35, 42 and 52. Haemagglutination Inhibition test was
performed to determine the serum anti-NDV HI antibody
titer (Feberwee et al. 2009). A total of three birds from
each treatment group were killed by dislocating atlanto-
axial joints at day 14, 28, 35 and 42. The lymphoid
organs i.e. Bursa of Fabricius, spleen and thymus were
separated, cleared off fat and tissue debris and weighed
for calculation of respective lymphoid organ body weight
index according to following formula.

Organ body weight index (OBWI) = lymphoid organ
weight (gms) / body weight (gms)

A total of five birds from each experimental
group were selected randomly and exposed to field
isolate of Newcastle Disease Virus at dose rate of 1000
EIDs, per ml at day 45. Each bird was injected 1 ml of
inoculums intraperitoneally and kept under observation
forl10 days.

The pathogenicity of field virus was recorded as follows:

- Embryo Infective Dose 50 (EID 5,) was determined
according to Swayne and Beck (2004) using 9 — 11
day old embryonated chicken eggs and was found as
10 %%/ 0.1 ml.

- Mean Death Time was 59 hours as calculated
according to Kim et al. (2007).

- Intracerebral Pathogenecity Index was found to be
1.46 as calculated according to Panda et al. (2004).

The economics of probiotic usage in broilers

feed was also calculated (Asghar et al.2002).
Analysis of Variance was used to compare data collected
from different treatment groups regarding weigh gain and
weight of immune organs. The statistical differences
among various treatment groups were determined using
Least Significance Difference (LSD) test at the 5%
probability level as illustrated by Meier (2006). *¢def9
Any two means carrying the same superscript were not
significantly different from each other at 5% probability
level, using LSD test.
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RESULTS AND DISCUSSION

Probiotic treated groups exhibited higher mean
body weights compared to cyclo.-treated and untreated
groups from day 1 to day 52. At day 42, group B had
over 328 grams higher mean weight than the cyclo —
treated chicks of group E and over 203 grams higher
weight than that of untreated control chicks of group G
(Table-1). Group B and D (probiotic treated but no cyclo-
treated) exhibited higher live-to-dressed body weight
ratios as compared to probiotic untreated chicks in Group
F and G. These findings were corroborated by the trials
conducted by Gao et al. (2008), Zhou et al. (2010) and
Liu et al. (2012) who found similar results in their
findings. Alkhalfa et al. (2008) reported that the birds fed
on probiotic levels 1 and 0.8 g/kg diet exhibited higher
body weight among chicken groups at 6 weeks of age and
Improved feed conversion was noticed in birds fed a diet
supplemented with probiotic. Gao et al. (2008) concluded
that the dietary Yeast Culture affected immune functions,
digestibility of Ca and P, and intestinal mucosal
morphology of broilers. Growth performance was also
optimized at 2.5 g/kg of YC in the present study.

Feed Conversion Ratio values of chicks in
various treatment groups showed that the probiotic
administered chicks in treatment groups B and D
(probiotic but no cyc. — treated) had better FCR compared
to cyclo.-treated chicks in groups A, C, E and untreated
control chicks in G as shown in Table -2. Improvement in
growth performance and feed efficiency of broiler
chickens fed probiotics was thought to be induced by the
total effects of probiotic action including the maintenance
of beneficial microbial population, improved feed intake
and digestion, and altering bacterial metabolism as
reported by Awad et al. (2009). Alkhalfa et al. (2010),
Gao et al. (2008) and Liu et al. (2012) reported similar
findings in their experimental trials.

At day 14 the highest Mean + S.E value of
Bursal Body Weight Index (2.04 + 0.10) was observed
for group F (untreated but vaccinated). On subsequent
days, there was an overall increase in BBIX values of
probiotic treated cyclo. treated and cyclo. untreated
chicks compared to immunosuppressed but probiotic
untreated chicks. The BBIX values of all groups were
statistically non-significant at P > 0.05. Kalavathy (2003)
concluded the same result in his experimental study.

At day 14 the Thymus Body Weight Index
values of group C (immunosuppressed and probiotic
treated) was significantly better than group A
(immunosuppressed but probiotic treated), B (probiotic
treated but not immunosuppressed) and group D
(probiotic treated but not cyclo. treated). It possibly
explained that probiotic helped in weight gain of thymii
of immunocompromised chicks of group C. In later days
the mean TBIX values showed non-significant difference
among various treatment groups (Table-3).
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The Spleen Body Weight Index values of
various groups were not significantly (P > 0.05) different
from each other throughout the trial (Table-3). There was
a possibility that in our study effects induced by
probiotics could not be observed by determining the
SBIX and the microscopic changes (Not investigated in
present work) might be present. Shamoon et al. (2012)
reported that probiotic slightly increased thymus weight
of immunocompromised chicks and mean spleen weights
of the treatment groups were not significantly (p> 0.05)
different. Similarly, Inooka & Kimura (1983) studied the
effects of Bacillus natto in feed on the SRBC antibody
response of broilers, and observed an increase in antibody
production in the chicks receiving in-feed Bacillus natto,
concluding that the effect of enhancement of antibody
production might be associated with spleen and thymus
development.

A low Geometric Mean Haemagglutination
Inhibition antibody titer in sera of one day-old chicks
ranging from 77-79 was observed. Highest antibody titers
were observed at day 35 in group B and group D, which
showed significantly higher titers compared to group F,
A, C, E and G. Therefore probiotic seemed to have
immunomodulatory effect on immune response of both
immunocompetent and immunosuppressed chicks (Table-
4). These findings are in agreement with those reported
by Gao et al. (2008) and Naseem et al. (2012). Naseem et
al. (2012) who conducted trials and reported highest
indirect hemagglutination inhibition (IHA) antibody titer
ie 941 against infectious bursal disease virus (IBDV)
observed on day 3 in the serum of birds in group P150
(Protexin at a higher dose and no cyclophosphamide
treatment), followed by an antibody titer of 832 in group
P50 (Protexin at the recommended dose and no
cyclophosphamide treatment). Li et al. (2009) also stated
that treatment groups getting feed supplemented with
Astragalus polysaccharides (APS) , 4 x 10™ cfu (colony
forming units) probiotics and both, showed a siginificant
increase (P 0.05) in Newcastle disease antibody titer ,
ANAE+ T-lymphocyte percentage, immune organ
relative weights, histological changes as well as
Lactobacilli and Bacillus cereus numbers. Similarly,
Mohiti et al. (2007) and Noverr and Huffnagle (2004)
also reported that resident microbiota played a pivotal
role in shaping the immune system repertoire.

Five birds from each group were exposed to
field isolate of Newcastle Disease Virus on day 45. After
10 days of observations it was found that no mortality
and/or morbidity was observed in probiotic treated
groups B and D. Group A and C showed very little
mortality as compared to cyclo.-treated group E and
control group. The probiotic treated chicks had better
protection as compared to those of control groups helping
the vaccinated chicks to completely resist the field NDV
challenge. However the cyclo-treated NDV vaccinated

and untreated NDV vaccinated chicks had post NDV
challenge mortality. The use of probiotic was found
economically feasible as the probiotic treated groups
showed better growth and production performance i.e.
body weight gain, FCR, dressed meat to body weight
ratio, HI antibody and overall low mortality.

Table-1. Mean body weights (grams) of chicks in
various experimental groups on day 42.

Groups Body Weight (gms) Day 42

A Mean + SE 1889.33+67.40°
Range (Min-Max) 1380-2225

B Mean + SE 2141.00+34.25
Range (Min-Max) 1840-2430

C Mean + SE 1957.50+39.52°
Range (Min-Max) 1780-2080

D Mean + SE 2120.33+33.26°
Range (Min-Max) 1985-2355

E Mean + SE 1812.77+42.58°
Range (Min-Max) 1410-2170

F Mean + SE 1962.17+47.29"
Range (Min-Max) 1730-2410

G Mean + SE 1937.84+17.62°
Range (Min-Max) 1801-2070

Table-2. FCR values of various experimental groups
on day 52

Groups Ration Mean Weight FCR
Consumed Gains
(grams) (grams)
A 4575 2310 1.9805
B 4870 2512 1.9386
C 4490 2258 1.9880
D 4830 2465 1.9594
E 4695 2225 2.1101
F 5110 2444 2.0908
G 5020 2344 2.1416

Table-3. Mean bursal body weight index (bbix), spleen
body weight index (sbix) and thymus body
weight index (tbix) of various experimental
groups on day 14.

Mean + Standard Error

GROUPS BBIX SBIX TBIX
A 0.58 +0.10® 0.53+0.13* 2.17 +0.16°
B 1.94+0.13° 0.52+0.14*° 3.02+0.32°
C 1.08 +0.37® 052 +0.09° 3.93+0.71°
D 1.84 +0.12% 055+0.12* 3.10 + 0.26°
E 0.39 +0.05° 0.52+0.13° 1.31+0.18°
F 2.04+0.10™ 055+0.11* 4.05+0.34°
G 1.93+0.06® 055+0.12 4.44 +0.38"
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Table-4. Newcastle disease virus geometric mean haemagglutination inhibition antibody titers of chickens in

various experimental groups.

Age in days GM HI Titers of Treatment Groups

A B C D E F G
1 78° 79° 77° 78° 79 79 79
7 60° 59 42° 52° 45 37° 52°
14 137° 111% 194" 147" 128° 239° 37¢
21 842 181° 97° 147° 45% 119° 20°
28 64° 145° 23° 128° 97° 123° 21¢
35 162° 832" 194° 941° 111° 675¢ 27¢
42 563" 160° 34 147" 69° 84° 18°
49 128° 181° 73° 111° 82° 97° 12¢

REFERENCES Kim, L.M., DJ. King, P.E.Curry ,D.L. Suarez, D.E.

Alkhalfa, A., M. Alhaj and 1. Al-homidan (2010).
Influence of probiotic supplementation on blood
parameters and growth performance in broiler
chickens. Saudi J. Biol. Sci. 17(3): 219-225.

Asghar A, A. Aslam, S. A. Khan, H. A. Hashmi, K. A.
Khan (2002). Stress management following
vaccination against coccidiosis in broilers. Pak.
Vet. J., 22 (4): 192-196.

Awad, W. A., K. Ghareeb, S. Abdel-Raheem, and J.
Bohm (2009). "Effects of dietary inclusion of
probiotic and synbiotic on growth performance,
organ weights, and intestinal histomorphology
of broiler chickens." Poultry Science 88 (1) :
49-56.

Economic Survey of Pakistan (2006). Finance Division,
Government of Pakistan, Islamabad; 167p.

Feberwee, A., J. J. De Wit, W. J.M. Landman (2009).
Induction of eggshell apex abnormalities by
Mycoplasma synoviae: field and experimental
studies. Av. Pathol., 38(1): 77-85.

Gao, J., HJ. Zhang, S.H. Yu, S.G. Wu, I. Yoon , J.
Quigley , Y.P. Gao and G.H. Qi (2008). Effects
of yeast culture in broiler diets on performance
and immunomodulatory functions. Poult. Sci.
87(7):1377-84.

Huyghebaert, G., R. Ducatelle and F.V. Immerseel
(2011).An  update on alternatives to
antimicrobial growth promoters for broilers. Vet
J. 187(2):182-8.

Inooka, S., M. Kimura (1983) . The Effect of Bacillus
natto in feed on sheep red blood cell antibody
response in chickens. Avian Diseases 27(4):
1086-1089.

Kalavathy, R., N. Abdullah, S. Jalaludin, and Y. W. Ho
(2003). "Effects of Lactobacillus cultures on
growth performance, abdominal fat deposition,
serum lipids and weight of organs of broiler
chickens." British Poultry Science 44, no. 1:
139-144.

228

Swayne, D.E. Stallknecht, R.D. Slemons, J.C.
Pedersen, D.A. Senne and K.Winker (2007).
Phylogenetic Diversity among Low-Virulence
Newcastle Disease Viruses from Waterfowl and
Shorebirds and Comparison of Genotype
Distributions to Those of Poultry-Origin
Isolates. J. Virol., 81(22): 12641-12653.

Li, S.P., X.J. Zhao and J.Y. Wang (2009). Synergy of
Astragalus  polysaccharides and probiotics
(Lactobacillus and Bacillus cereus) on immunity
and intestinal microbiota in chicks.Poult. Sci.
88(3):519-25.

Liu, X., H. Yan, L. Lv, Q. Xu, C. Yin, K. Zhang, P.
Wang and J. Hu (2012). Growth Performance
and Meat Quality of Broiler Chickens
Supplemented with Bacillus licheniformis in
Drinking Water. Asian-Australas J. Anim. Sci.
25(5):682.

Mohiti,A. M., S. A. Hosseini, H. Lotfollahian, and F.
Shariatmadari (2007). "Effect of probiotics,
yeast, vitamin E and vitamin C supplements on
performance and immune response of laying hen
during high environmental temperature."
International Journal of Poultry Science 6 (12):
895-900.

Meier, U., (2006). A note on the power of Fisher's least
significant difference procedure. Pharmaceut.
Statist., 5: 253-263.

Naseem, S., S.U. Rahman, M. Shafee, A.A. Sheikh and

A. Khan (2012). Immunomodulatory and

growth-promoting effect of a probiotic

supplemented in the feed of broiler chicks
vaccinated against infectious bursal disease.

Rev. Bras. Cienc. Avic. 14(2): 109-113.

M. C. and G. B. Huffnagle (2004). Does the

microbiota regulate immune responses outside

the gut?. Trends in microbiology, 12(12), 562-

568.

Ososanya,T.O., B.O. Alabi and A.O. Sorunke (2013).
Performance and Digestibility of Corncob and

Noverr,



Pakistan Journal of Science (Vol. 67 No.3 September, 2015)

Cowpea Husk Diets by West African Dwarf
Sheep.Pak. J. Nutr., 12 (1): 85-88.

Panda, A., Z. Huang , S. Elankumaran,D.D. Rockemann
and S.K. Samal (2004). Role of fusion protein
cleavage site in the virulence of Newcastle
disease virus. Microb.Pathog., 36(1):1-10.

Rajmane, B. V. (2000). Efficacy of protexin on
performance of broilers. Parel Mumbai, Bombay
Vet. College, Born. Vet. 14:542.

Rehmani, S.F. (1996). Newcastle disease vaccination: A

comparison of vaccines and routes of
administration in Pakistan. Prev. Vet. Med.,
25.3: 241-248.

Soomro,A. H.,T. Masud and H.A. Rathore (2002).
Application of probiotic culture. J. Am. Vet.
Adv., 1, 40-42.

229

Swayne D.E., J.R. Beck (2004). Heat inactivation of
avian influenza and Newcastle disease viruses in
egg products. Avian Pathol., 33(5):512-8.

Zhou, X., Y. Wang, Q. Gu,W. Li (2010). Effect of dietary
probiotic, Bacillus coagulans, on growth
performance, chemical composition, and meat
quality of Guangxi Yellow chicken. Poult. Sci.
89(3):588-93.

Zulkifli, 1., N. Abdulllah, N.M. Azrin and Y.W. Ho
(2000). Growth performance and immune
response of two commercial broiler strains fed
diets containing Lactobacillus cultures and
oxytetracycline under heat stress conditions. Br.
Poult. Sci. 41(5):593-7.



