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Abstract: 4 toral rumber of 184 hens ffemale of female line) and 20 cocks
tinele of female line) of Hubbard gramdparent wsed in this experinient fo
deterniine e effecr of boosier re-vaccination and fimmuno-modulation hy
pharmacensios prehiotic agenr (IM-104)  or  probioiics  {profexing on
Mimoral and maternal immume response. At 21 weeks of age. birds were
randomdy divided o four groups (46 female and 3 male eacly. AN bivds
were vaccinaied af 21 weeks of age using inactivated tetrenvalent oil based
vaceine (IBDT - NDI =[BT« Rewy. The first three groups were
revaccinated al 42 yweeks of age using e same vaceine. The first group was
supplemented with 4wl IM-104 2 1 litter of drinking water, while the secord
growy was supplencented swith 2 g protexin 1 liner in drinking water,
whereas. the thivd growp provided plain water (without supplementationy
The fourth group, served as g cortrol group, neither revaccinated nor
provided iy supplenenation. Blood saiples and hatching egye were
celtecred separarely fram each group every siv weeks staried from 42 1l 66
weeks of age. To detect maternal antibodv titer, blood samples were
collected from day-old chicks. '

The ctirrent resufts indicated that, in general. the grandparent s hens
revaceinated and supplemented with prebaiotic (IM-104) or probiotic
iprotexing hod sigeificantly higher anibody titer against the stidied virns as
compared 1o the only revaceinated or not revaccinated hens.

The first three growps prodiuced chicks with significantv higher
maternal antibody titer and fower percentage of chicks without detectable
merternal antibodies (unprotected chicks) than those counterparis produced
Srom the fourth group. The relative level of wraternal antibodv. which
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transmitted from dams to their progeny. represent about 41.1 — 31.2 % from
that of dams.

Generally, It could be concluded that a booster re-vaccination with
inactivated vaccines and supplementation with prehaiotic (IM-104) or
probiotic (protexin) of hens. during egg production period, was a useful
tool to keep the hens' antibody titers in high levels. These high levels
restlted in producing chicks with high maternal antibody titers and it
minimized the nuniber of unprotected chicks.

INTRODUCTION

It is known that. high antibodies tittered hens produce high maternal
antibodies tittered chicks. Thus. it becomes obvious that the goal should be
to make the hen's titer as high and as uniform as possible (Fast. 2002).
Gharib er al. (2006) suggested that booster re-vaccination of grand-parent
hens during the production period. with inactivated vaccine. resulted higher
specific antibody titer for hens as well as produced chicks with higher
maternal antibody titer and less percentage of chicks without detectable
maternal antibodies.

It is thought that the application of immune stimulators, such as
prebiotic and probiotic with vaccine could improve the efficacy of
vaccination (Kong. ¢f al.. 2006). One of the major prebiotic used in poultry
industry is Lipopolysaccharides (LPS). Lipopolysaccharides is large
molecules consisting of a lipid and a polysaccharide joined by a covalent
bond: they are found in the outer membrane of Gram-negative bacteria. act
as endotoxins, elicit strong immune responses. Release of some interleukins
such as 1L-1, IL-6. or tumor necrosis factor (TNF) by macrophages in vivo
can be induced with bacterial endotoxins such as Es¢herichia coli endotoxin
(LPS) (Henk. ¢r ul.. 1998).

Probiotics. which means “for life™ in Greek. has been defined as a
live microbial feed supplement which beneticially affects the host animai by
improving its intestinal balance (Patterson, and Burkholder, 2003). Famnell
et al. (2006) reported that probiotics bacteria can significantly improve
heterophil oxidative burst and degranulation in broilers and they may also
play a significant role in potentiating the innate immune response. They also
indicated that. Probiotics are nonpathogenic bacteria that can promote bird
health by reducing pathogen colonization. These reductions are attributed to
competitive exclusion. increased volatile fatty acid production and
potentiation of the immune system. Probiotics can significantly increase the
humoral immune response. A more rapid response is observed in
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phagocytes. resulting in enhanced phagocytosis. killing. degranulation, and
oxidative burst. 1t is feasible that modification of the avian gastrointestinal
micreflora with probiotic bacteria could affect the inpate immune response
{Farnell. er /.. 2000).

This study was carried out to determine whether booster re-
vaccination. with -inactivated vaccines. against some viral diseases, and
supplementation with prebaiotic or probaiotic of grand-parent hens. during
their production period. would improve the active and passive humoral
Imune response or not.

MATERIALS AND METHODS

The present experiment was carried owt at Cairo Poultn Grandparent
Company farms, hatchery and laboratory. Wade Elfargh. 6 of Ociober. Egypt.

A total number of 184 hens (female of female line) and 20 cocks
(male of female line) of Hubbard arandparent used in this experiment. The
birds were grown ogether under the same condition. in semi-closed house.
and subjected to the same vaccination program (Table ). according to the
vaccination program outlined in the Hubbard grandparents manual (Hubbard
Breeder Company. 2003). At 21 weeks of age. birds were randomly divided
into four groups (46 temale and 5 mate each). All groups were vaccinated at
21 weeks of age using inactivated tetravalent oil based vaccine (IBDV +
NDV + IBV + Reo virus).

The first three groups were booster re-vaccinated at 42 weeks of age
using the same mactivated tetravalent oil based vaccine. The first group
supplemented with 4 ml IM-104 / | titter in drinking water. while the
second group supplemented with 2 am protexin / | litter in drinking water,
whereas. the third group was provided with plain water  (without
supplementation) . Both supplementations were provided for continuous
seven days (started three days before revaccination. day of vaccination and
continued three days after revaccination). The fourth group neither
revaccinated nor provided any supplementation and served as a control
group. All birds were not vaccinated with any live vaccine during the egg
production stage. The birds were received a commercial breeder ration (17%
crude protein and 2800 Kcal ME/kg). Feed was provided with restriction
consumption. according to procedure outlined in the Hubbard grandparent
manual (Hubbard Breeder Company. 2005). while. water was provided ud-
libitum. At 21 weeks of age. 14.5 hours of light were provided daily and
then the light period increased 30 minutes every other week, until it was
fixed at |17 hours daily.
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The blood samples were collected via wing vain every six weeks.
started five days post vaccination of 42 weeks of age till 66 weeks of age. to
determine the humoral immune response against (IBDV + NDV + IBV +
Reo virus) vaccine. Hatching eggs were collected separately from each
group three times a day during 7 10 10 days after collection of blood
samples. All eggs were sprayed with 5% Vircon-S sanitizing saline and
stored under 18°C for 7 days. After that. eggs were set in a forced air
incubator that provided 37.5°C and 60% relative humidity (R.H.) in the
setter and 36.9°C and 80% R.H in the hatchers. At day 18 of incubation all
egas were candled to discard infertile (clear) eggs and dead embryos. The
remaining fertile eggs were transferred to hatching basket and returned to
hatchers. At hatching day. chicks produced (30 per group) were sent 1o the
lab and blood samples were collected trom killed chicks to determine
maternal antibody titer against NDV, 1BV, IBDV and Reo virus. Sera were
separated and stored at —20 "C until the time of antibody detection.

Antibody titer:

Enzyme linked immunosorbam assay (ELISA) were used to evaluate
humoral and maternal antibody titers against NDV. IBV. IBDV and Reo
virus vaccine.

Pharmaceutics prebiotic agent (IM-104) and Protexin

Pharmaceutics prebiotic agent {IM-104) contain cell wall of
Propionibacterinm acnes, Lipopolyvsaccharide from £. cofi. Thiomersal. and
Excipient (Calier laboratories Company)

Protexin is a probiotics contain: /-Streptococcus feacium: 2-
Streptococcus  thermophilus: 3-Lactobacillus plantarum:  4-Lactobacillus
casei;  3-Lactobacillus  bulgaricus;  6-Lactobacitlus — ucidophilus:  7-
Bifidohacterium bifidum: 8-Aspergilus orvoae; and  9-Torulopsis sppr
Protexin Animal Health, 2010).

Statistical analysis

One way analysis of variance for the data was done using SAS
General Linear Model procedures (SAS. 1999). The main factor was the re-
vaccination and supplementation with prebaiotic (IM-104) or probiotic
{protexin) effect. The significance level was set at 5%. All percentage
values were transferred to arc-sine before the analysis (Snedecor and
Cochran. 1980). The differences between means were tested by multiple
ranges tested according to Duncan {1955),
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Vaccination program:

Table (1) vaccination program for grandparent flocks

. Method of
Age Vaccines use
One day Infectious bronchitis (1B H 120} ED **
Marek s disease by : ,
4 days HVT-rispens mixed in the rispens diluent s
9 davs Reo virus { live ) S|C
: Newcastle disease (ND clone 30) E.D
|5 davs Infectious bursal disease D W=
21 days Newecastle disease (ND clone 30) E.D ;
25 days Infectious bursal disease D.W ‘
32days infectious Bronchitis (IB Ma 5) E.D
Newcastle disease (ND-oil based ) [E4Y Rl
45 days Newcastle disease (ND clone 30) E.D
’ Reo virus ( five ) S/C
9 weeks Fow! pox Winyg web
[k 11 Weeks Newcastle disease (ND clone 30) Coarse- spray |
[ ) Chicken anemia agent {CAA) Wing web
} 12 weeks Avian Encephalomyelitis (AE) D.W
Reo (ol based ) M
13 weeks Turkey rhino trachitis { TRT live ) E.D
Infectious Jaryngo trachitis (ILT live ) E.D
16 weeks Infectious bronchitis (1B Ma 5) E.D
R Ege drop syndrome ( EDS oil based ) M
| I18weeks }  Newcastledisease (NDclone30) | Spray |
19 weeks Turkey rhino trachitis (TRT oil based ) I'M
2] weeks { Reo virus + NDV + IBDV + IBV MIX oil I'M
based )
Birds of groups A. B and C revaccinated using
42weeks tetravalent vaccine ( Reo virus + NDV + I'M
IBDV + IBV MIX oil based )

S/AC* = Subeutaneous
E.D** = Lae droop
D.W*** = Drinking water
[/M**** = intramuscularly
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RESULTS AND DISCUSSION
1-Antibody Titers of Grandparent Hens

In general. results reported in Table 2 showed that at 42 weeks of
age no differences {P>0.05) were observed between groups in antibody titer
against IBDV. NDV. IBV and Reo virus. While. booster re-vaccination (the
first three groups) using tetravalent inactivated vaccine at 42 weeks of age.
significantly (P<0.03) improved the antibody titer against the previous virus
as compared to control group during 48 weeks of age and thereafier. These
results are jn agreement with the findings of Fast {2002). Charles ¢f al.
(2003) and Gharib er of. (2006). Fast (2002) stated that the Killed-type
vaccine enhanced the immune response by increasing the stabilitn of the
vaccine and stimulating the immune systent longer. These results may be
due 1o the high immunogencity of the inactivated vaccine (Rahman et of..
2002). Robert and Erin (1997) and Gharib et al. (2006) concluded that, an
important tool that can be used. to achieve uniform high titers. is 10
vaccinate the breeders twice with inactivated vaccines.

The current results demonstrated that supplementation with 1M-104
and booster re-vaccination of birds (group 1) exerted another improvement
in antibody titer against ail viruses under study. but with no significant
(P>0.05) differences in most ages as compared to the rest groups. The
signiticant (P<0.05) improvement due to the IM-104 supplementation werc
observed at 48 weeks of age in IBDV antibody titer. in NDV antibody titer
at 34 weeks of age. in 1BV iiter at all-swdied ages. and in Reo virus
antibody titer at 48 weeks of age. These results may be due to that 1M-104
has a marked immune stimulant eflect. as seen by the increase in the number
of haemolytic plaque-forming cells producing antibodies against sheep
envthroevtes (Gallego-Olivella. er al.. 1997). Chen. er al. (2003) also
documented that polysaccharides are considered as a natural immune
stimulants that have been shown to promote the secretion of cytokines and
antibodies. as well as enhance the function of natural killer cells. T and B
bvmphocyies. Henk. ef «of. (1998) and Leshchinsky and Klasing. {2003)
reported that. release of Interleukin-1. Interleukin-6. or Tumor Necrosis
Factor by macrophages in vive can be induced with bacterial endotoxins
such as Escherichia coli endotoxin (LPS).

The current results also indicated the benefits of using probiotics and
booster re-vaccination 1o improve the titer of NDV, IBV. IBDV and Reo virus
vaccine. At 54 weeks of age the second group which supplemented with
probiotic (protexin) shows the highest titer against Reo virus vaccine. while at
66 weeks of age it has a higher titer as compared to the first and fourth groups.
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Also the second group had higher (P<0.05) titer against iBDV at 60 weeks of
age than forth group (control). However probiotic did not exert any benefits
(P>0.05) on antibody titer against IBDV and NDV as compared to groups |
and 3. Generally. after 42 weeks of age. the control group (forth group)
presented the lowest (P<0.035) titer of NDV. IBV, IBDV and Reo virus vaccine
against other treated groups during all studied periods.

AamirGhafoor, ef «f., (2005) found that Protexin treated chicks have
a higher titer against Avian Influenza Virus and no mortality post challenge
as compared to the cyclophosphamide treated and untreated chicks. Farnell
et al.. (2006) reported that Probiotics bacteria can significantly improve
heterophil oxidative burst and degranulation in broilers and they may also
play a significant role in potentiating the innate immune response.

2-Maternal Antibody Titers

As shown in Table (3). the level of maternal antibody titers is dam
dependant. In general. revaccinated dams produced one-day-old-chicks with
higher (P<0.03) specific titer as compared to those produced from control
group. This superiority (P<0.05) extended from 48 to 66 weeks of age. The
present results also explained that using IM-104 and protexin improved
{P<(.05) the transmission of maternal antibody titer from dams 10 progeny.

The advantage of using oil emulsion vaccine in parent and
grandparent stock has been documented. The results of Prabhakar, ¢r al.
{2002} indicated that birds receiving a booster dose of vaccine before the
onset ot laving, both serum as well as volk antibody titer increased and in
turn enhanced the maternal antibody levels in the progeny during the
susceplible period. Giambrone and Closser (1990) reported that maternal
antibody was higher in chicks from the younger breeders given the
inactivated vaccine. and also maternal antibody was higher in chicks from
older breeders given continuai live vaccines. Also Perera e¢f al. (1996)
indicated that replacement fowls should be revaccinated 10 keep high level
of maternal antibodies in progeny.

Devajani-Deka. er of. (2001) Found that polysaccharide stimulate
production of antibodies after immunization with live fowl pox vaccine.
Progeny chicks showed a significantly higher level of maternal antibodies
on the day of hatching compared to that from control group. Manoharan, et
al. (2004) also reported that, polysaccharide improved maternal antibody
transfer 10 chicks. Devajani-Deka. ¢t «f. (2004) remarked that, use of
polysaccharide preparation resulted in a significantly higher antibody levels
against IBDV. The maternal antibody levels in respective progeny were also
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higher as compared to the antibody titres progeny produced from the
untreated group. Shashidhara and Devegowda (2003) found that antibody
responses against 1IBDV were higher in the lipopolysaccharide group.
Maternal antibody titers in progeny were also influenced by this
supplementation.

The results in Table (4) explained that some chicks haiched without
detectable maternal antibodies (unprotected chicks) against one or more
virus disease studied. In general. revaccinated groups during production
stage produced a lower {P<0.05) number of unprotected chicks. The dams of
the tirst three groups produced almost same number of unprotected chicks
against IBDV. NDV. iBV and Reo virus. The transter of maternal
immunoglobulin G (1gG) to the yolk and nestling was investigated in the
budgerigar. Specific antibodies to avi.n polyomavirus and NDV were
detected in 82% of yolk extracts of eggs from seropositive hens (Phalen. ¢t
‘an. 1995). Boa Amponsem et al.. (1997) found that when parent chickens
immunized by Sheep Red Blood Cell two times, they produced 90 % of
one-day-old chichs with detected specific maternal antibody. Whereas the
ratio of day-old chicks without maternal antibody rises to 20 % when parent
flocks immunized only one time. Corkish er «f., (1994) reported that the
maternal antibody was present in 81% of one day old chicks and it may
have atfected the colonization of the organism and the ability to isolate
Salmonella enreritidis,

In the present study. the comparison between antibody titers of dams
and that of one-day-old-chicks (Table 5) explained that maternal antibody
titers represent about 41.1--51.2 % from that of dams. The relative maternal
antibody titers of the fourth group were significantly tower than those of
other groups against all virus disease studied. Gharaibeh er /.. (2008)
quantitied antibody titer against 10 ditferent pathogens from the collected
serum samples. and the percentage of maternal antibodies transferred was
also calculated. The results showed a variation in the level of antibodies
transferred among the pathogens tested pathogens. The transfer percentages
were 4.3, 19.5. 25,5, 38.6. 73.6. 6.9, 324, 22,4, 292, and 32.8 for avian
encephalomyelitis virus. avian iniluenza virus. chicken anemia virus.
infectious bronchitis virus. infectious bursai disease virus. laryngotracheitis
virus. Mycoplasma gallisepticum. Mycoplasma synoviae. Newcastle disease
virus, and Reo virus. respectivels.

The results of this work may be used in commercial farms to predict the
antibody titer in one day-old chicks as a function of their dams’ antibody titers.
Hamal. ¢f al.. (20006) found that 1eY levels in the dams’ plasma or eggs could be
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used as a direct indicator of maternal antibody transfer 1o the chicks' circulation,
with an expected percentage transfer of approximately 30%.

In conciusion. it could be suggested that the booster re-vaccination.

with tetravalent inactivated vaccine. and supplementation. with immuno-
modulator (IM-104 or protexin). of the grand-parent hens. during production
period. was a usetil 1ol to keep the hens' antibody titers in high levels.

Table (2): Influence of booster re-vaccination and immunomodulator (1M-
104 or protexin) on antibody titer against oil emulsion vaccine of
IBDV. NDV.IBV and Reo virus.

Week of
Ape

Virus
disgitse
eving

Rev. 7+ IM-104

Rev. =+ prosenin

Conlro!

42

48

54

60

66

iBD

J3585.7 2 3225

123237 + 3225

P239040 £ 3225

228094 + 2804

220024 2833

218013 £2833"

10914.3 = 2833

L

206057 £ 2493

20668.8 + 246.6

206002 + 243,97

16Y33.3+397.1°

16654.9 + 2971 "

16421920377

767382 50057

13287.7 = 30027

P340 8 + 300.2°

132570+2968°

6204830377

43

48

54

60

06

NDY

149996 2 2234

09170 2 7Y |

UR20.0 2949

9879.0 + 294.9°

9940.0 + 2949 °

1442192 22097

196304 + 22097

90726 £ 2209"

1432712 2241

136018 +221 6"

130122 + 2192

To69.8 £ 226.7"

1243354 267.0°

1221772 267.0°

| 12370.7 £ 264.0.°

6458327017

100530 = 2891 °

5310+ 289.1°

9yYg 4+ 2858 °

48457+ 2924 "

12

48

x|

[il1]

[$14]

1BV

B{71.8+ 286.0°

89793 + 280.0°

BE38.9 + 286.0"

B464.2 + 286.0°

(35892 +3314°
17604+ 307.6°

120295 < 3278"

7326723278 |

94502 337.8"
I

05806 = 30400

1082552 300 8"

031202 311.4°

105753 = 28797

YOGT.6 £ 2879

88341 228477

544292 2913

To2d.7 1 2992

71790 2 Wy 3 ®

6730 £ 29597

42495 2 3027

12

18

59

6()

Hh

Reo

891801 JU3 3

883191 19337

QURL7 £ 1933

BREOY « (933"

13604 31 2202°

126104+2178"

12507.2:2178"

ToB4.02 2178

14804.5 2127"

15398.6 £ 210.3°

145854 + 2080"

662734 2152°

12004.6 2 2005

12142.4 = 3.8 °

96075+ 182.2"

125110+ 198.2°

So79.02 224"

108713+ 1822°

gR85.5 + 1801

432272 1843

a.b.c* Values with different superseripts within age and virus discase vaecine are
signilicantly dilTerent (p = 0.3).
** Rev.: Revaecinated with tetravadent inactivaled vaccine ugainst IBDV. NDV. I3V und
Reo virus. at 42 weeks of age.
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Table (3): Influence of booster re-vaccination and immunomodulator (IM-
104 or protexin) on maternal antibody titer against oil emulsion
vaccine of IBDV.NDV, IBV and Reo virus.

Weok \.'irus
. discase Rev.+ IM-104 Rev. + protexin Rev. Control
ol Age .
MAaCCInge
12 60543+ 32430 | 0125232153 | 59100 £324 37 | 3963023243
1% 32055 I883 " | 3186 K837 | 90071 2 KR 1 7 TR T
X 1BDY 914633752 | 905ER 37527 | 91274+ 37527 ) 42308+ 37527
60 762171332007 | 9136233200 | 73484233017 | 365362 332,1°
00 U3 3185 | G0RS L3185 | 502572 3188 | 2RI 8- 3IRST
12 4796.6 = 23697 | JI903 « 25097 | 4592.6 £ 25697 | JiRU.T = 2569 °
1% 69718 33047 | AY22S5 33047 | 6472423347 | 4311823304
54 NN 08981 = 3103° | 0RIS2 23103 [ 60183231037 | 339497 33T
ol 6106422995 | 5675822998 [ §8275.2995° | 3" 62 29957
ol 309242 25740 | 4790k 2374 | Hag90 223740 | 234072 2570
42 396202 27077 | a6 3747 0 | 32070 £ 27477 | 42939 £ 2747
18 63650 227° | 371231277 | 48844231277 | 37530123127
54 v 51206+ 2678° 1 50343 220780 | A443 426787 | 32896326787
o 47163+ 25327% | 4320+ 25327 | 3759023327 [ 20442+ 2332°
0hy 31350+ 2007 | 28222220007 § 23369 £2090° | 22907 = 2090°
12 H19642 23107 | 39970023000 | 4040 +2300° [ 417942231
iR 586922 247.0° | S5458+2470° | S6760+247.0° | 39300+ 24707
54 Reo [(SIEE RN 04175+ 27806° 653746+ 2786 RN
60 528601+ 235.09° | 54607 22359° | 5477.9+£23597 | 2IRE2 - 2359 "
b A8 T 2T T 40425520100 | 39824220027 L 18095 20127

abe* Values with different superseripts within age and  virus disease vaccine are
signiticantly difterent (p < 0.5)

** Rev.:

Revaccinated with wetravalem inactivated vaceine against IBDV. NDV.

Reo virus, at 42 weeks of ape.

BV and

Table (4): Influence of booster re-vaccination and immuno-modulator (1M-
104 or protexin) on percentage of c¢hicks produced without
detectable maternal antibodies titer against oil emulsion vaccine
of IBDV.NDV. IBV and Reo virus.

Virus .
a4 - o
disease Res.+ IM Rev. + Rev. Contral
. 104 profexin
yaoeinge
RV [ 5.72050" 65203507 [ 6.2 £0.50 7.9x 0.50"
NDV [ 6220357 0 63520355 [ 69203550 | 87055
WMV [ 6020551622035 T 60£0355"] 79x0.55°
Reo 162:048° [ 6220487 | 6.5£048"° 1 8.7+ 048"

ab.c* Values with diflerent superseripts within virus disease are signilicantly dillerent {p < 0.5).

** Rev.:

Revaccinated with tetravalent inactivated vaccine against IBDV. NDV,

Reo virus, at 42 weeks ol age.
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Table (5): Influence of booster re-vaccination and immuno-modulator (IM-
104 or protexin) on percentage of maternal antibodies i1ensferred
from dams to progeny against oil emulsion vaccine of IBDV,

NDV. IBV and Reo virus.

d‘ll‘nlkl.:l:t Hov.+ IM- Rev. + Rew. Conrol
. 14 prolexin
ARUKT Y
1BV d3T 20767 | 44820767 | 4210767 | 6.5+ 0.76°
NDV [ 4702095 45.8:005° Jod2095° [ 47.32095°
By HE£120%] 4612 120° 4292 120" §512+1.20°
Reo 1382074 43220747 | 3020747 Ta11+074

ab.ae* Values with different superscripts within virus discase are signilicanth. ditlerent (p < 0.35),
** Revs: Revaccinated with tetravalent inactivated vaccine against 131V, NDV. 1BV and
Reo virus. an 42 weeks al'age
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