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Abastract: In present study the effect of different vaccination dosing programme on humoral immune response
against Newcastle disease – avian influenza (ND-AI) bivalent inactivated vaccine either in presence or absence
of mycotoxin contaminated ration had been studied. The obtained results at the end of 4  week revealed thatth

average body weight and feed conversion rate (FCR) (1188.5 and 2.10 respectively) in chicken fed on mycotoxin
contaminated ration (group 8) as compared with control negative group fed on ration free from mycotoxins
(group 7) as its average body weight (g) and FCR were (1245.50 and 1.92 respectively). Histopathological
examination of liver and kidney sections of control negative fed mycotoxin free ration (gp 7) revealed no
histopathological changes, while in group fed on mycotoxin contaminated ration (gp 8), liver showed slight
congestion  of  portal vein, severe congestion of portal vein with hydropic degeneration in the hepatocytes,
area of coaggulative necrosis infiltrated with inflammatory cells together with congestion of sinusoids to area
of hemorrhage and finally, hyperplasia of the epithelial lining of bile duct which engorged with bile juice at the
end of weeks 1, 2, 3 and 4, respectivelly. Kidneys sections showed slight hydropic degeneration of the epithelial
lining of renal tubules, congestion of the blood vessels of the kidney, severe congestion of blood vessels with
presence of area of hemorrhages and finally, congestion of blood vessels with presence of area of coaggulative
necrosis in between renal tubules infiltrated with lymphocytes by the end of weeks 1, 2, 3 and 4, respectivelly.
Hemagglutination inhibition (HI) antibody titer against AI inactivated vaccine were protective in all groups fed
on mycotoxin free ration by the end of four weeks post vaccination and were highest in group received double
dose (7.2), followed by group received single recommended dose (6.9), followed by group received half dose
(5.4). Antibody titer against ND inactivated vaccine and fed mycotoxin free ration were protective among
different dosing schedule by the end of 3  week post vaccination, group received double vaccination dose wererd

(7.1) followed by single recommended dose (6.2) then those received half dose (4.9), after challenge antibody
titer decreased sharply with no mortalities. It could be concluded that mycotoxin has great economic losses as
it is immunosuppressive affecting immune response against vaccination together with affecting poultry
performance in the form of final body weight and FCR of broiler chickens. Mycotoxin induced histopathological
changes in liver and kidneys. It is preferable to use accurate vaccination dose in using inactivated AI-ND
vaccine however reduction (half dose) or increase it (double dose) will not affect protective titer against
challenge.
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INTRODUCTION HPAI virus cause serious problem especially in some

Highly pathogenic avian influenza (HPAI) virus of is vaccination, immunization against AI obtained using
the H5N1 subtype together with very virulent Newcastle inactivated H5 vaccines proved to provide protection
disease (ND) virus are considered one of the major against clinical signs and death [2], as well as decreased
poultry disease that affect poultry industries causing virus replication and shedding in  infected birds [3], on
substantial economic losses for poultry producers in all the other  hand  control  of ND virus obtained by
type of production including broiler chickens. Recently, immunization   using    both    live   [4-6]   and  inactivated

African countries [1]. Only tool for control of both viruses



World Appl. Sci. J., 32 (8): 1587-1594, 2014

1588

vaccines [7]. In proper full dose in many poultry farms Lasota  Gold Volvac   (Boehringer  Ingelheim)-Lot.
direct many researchers to study the effect of different N. 1302013A-Manf. Date 11/02/2013-Exp. Date
doses regimen of inactivated vaccines, as it was found 11/02/2015.  It  used  by  eye   drops   instillation  at
that use of inactivated H5 vaccine in quarter, half or full 14 days of life.
vaccine doses produce protective serological titers for
seven weeks post vaccination (PV) in three weeks old Virulent ND Virus: Used for challenge broiler chickens
specific pathogen free (SPF) Leghorn chickens protect throughout the experiments was a locally field isolate,
against clinical signs and death [8]. Moreover this velogenic viscerotropic ND virus (VVNDV). It was
vaccination program against such diseases could be isolated and identified by Sheble and Reda [14]. It was
impaired by many immunosupressive factors including kindly supplied by Egyptian Serum and Vaccine Research
mycotoxins ingestion as it reduces the amount of Institute with infective titer of 10 EID /ml.
antibodies following infection or vaccination together
with reduces the activity of phagocytic cells [9] moreover Estimation of Virus Infectivity: Infectivity of used
it was found that it decrease resistance to infectious challenge very virulent Newcastle virus was done
diseases, reactivate chronic infections with or without according  to  Anon  [15]  and the embryo infected dose
decrease vaccines efficacy [10]. Many literature assist the 50 (EID ) was calculated according to Reed and Muench
effect of aflatoxin on immune response as Samuel et al. [16].
[11] reported a result of aflatoxin dose dependent
reduction in antibody titer to ND, similar results was Aflatoxin (AF) Production: To ensure freedom of ration
found by Ali [12] who found that aflatoxin at level of 8 used in this experiment from mycotoxin, samples from
part per billion (ppb) was caused significant reduction in ration were analyzed for mycotoxins (aflatoxins,
antibody titers level against viral disease vaccine in all ochratoxins and zeralenone) in used rations prior the
broilers ages and caused histopathological lesions in experiments. The AF was produced by fermentation of
lymphoid organs. Also it was found that mycotoxin rice by Aspergillus parasiticus NRRL 2999 (kindly
contaminated ration has negative effect on both feed obtained from The National Research Center, Cairo,
intake of 21 day old birds and performance parameters Egypt) as described by West et al. [17]. After
[13]. From the above mentioned data our study were fermentation, fermented rice was autoclaved, dried and
conducted in order to study the effect of reduced or ground to a powder. The rice powder was incorporated
increased vaccination dose of bivalent ND- AI vaccine on into the basal diet and confirmed by HPLC to provide the
humoral immune response in presence or absence of desired level of 2.80 mg/Kg feed of diet.
mycotoxin contaminated ration.

MATERIALS AND METHODS Hubbard broiler chicks were used in this study. At 8 days

Experimental Birds: Two hundred (200), one day old, 25 birds in each. Groups 1, 3 and 5 received half, single
Hubbard broiler chicks were reared under strict hygienic and double vaccination dose of ND-AI bivalent vaccine
measures. At 8 days of life, chicks divided into eight equal respectively  and  fed  on  ration  free   of  mycotoxin,
groups. while group 2, 4 and 6 received half, single and double

Inactivated ND Vaccines: Bivalent ND-AI Volvac presence of mycotoxin (Aflatoxin) contaminated ration.®

(Boehringer Ingelheim) inactivated vaccine: Lot. no. Group 7 kept as non vaccinated control negative group
1306003A. Manf. Date 07/06/2013 – Exp. Date 07/06/2015. fed on mycotoxin free ration while group 8 kept as non

Live ND Vaccines: Live ND Vaccines used for priming contaminated  ration.  All  chicks  groups except groups
vaccination against Newcastle vaccine. 7  and  8 were  vaccinated  by  Hitchener  B1  vaccine at

Hitchener B1 live attenuated vaccine "Himmvac": vaccine at 14 days of life by eye drops instillation for
Batch number 431-Manf. Date 06/11/2013-Exp. Date vaccination priming. All groups were challenged at the
5/11/2015. It used for vaccination priming at 4 days of end of the 3  week post vaccination with 10 EID /ml of
life by eye drops instillation. velogenic ND virus. Mortalities, morbidity together with

®
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humoral immune response against ND-AI bivalent vaccine control chicks were fixed in 10% neutral formalin solution
were studied in addition to performance parameters and  the  specimens  were  routinely  processed in
(including feed conversion rate (FCR) and weekly average paraffin embedding method, sectioned and stained with
body weight). Histopathological changes caused by Haematoxylin and Eosin (H and E) for light microscope
mycotoxin contaminated ration for both control negative examination according to method described by Bancroft
(gp 7) and control positive (gp 8) were also recorded. and Gamble [22].

Feed Conversion Rate (FCR): It was calculated by total RESULTS AND DISCUSSION
weight/g of food consumption / birds of specific group
during a given period over total weight gain /g of the Mycotoxins are widely contaminating poultry rations
same group birds during a given period (including weight causing severe economic losses in poultry industry.
gain of birds which died during the given period) Mycotoxins contamination of mixed feed and feed
according to Sainsbury [18]. ingredients is a worldwide issue and due to ubiquitous

Haemagglutinating Antigen: It was prepared according feed and feed ingredients [23]. The most frequent found
to methods of Allan et al. [19]. is aflatoxin which produced by Aspergillus flavus and

Serum Samples for HI Test: Clotted blood samples were resulting in negative effect on poultry performance
individually collected from wing vein for serum according including weight gain and FCR together with their
to Anon [15]. immunosuppresive effect which clearly obvious in

Chicken Red Blood Cells: Red blood cells (RBCs) from response to vaccination in poultry farms. The used
susceptible adult birds were collected on 4% sodium concentration of AF in this study was 2.80 mg
citrate as anticoagulant. The RBCs were washed three Aflatoxins/Kg feed, this used dose were efficient to cause
times  with   phosphate   buffered   saline   (PBS)  at PH adverse effect as it was found by Doerr et al. [24] that
7.0-7.2. minimum concentration of AF needed to cause adverse

Haemagglutination Inhibition (HI) Test: The test was In present study effect of AF on poultry performance and
carried out according to the standard procedure described antibody response to vaccination were studied. Results
by Majiyagbe and Hitchner [20] the end point were of average body weight in grams in both control negative
estimated according to scheme described by Kaleta and group fed on mycotoxin free ration and group fed on
Siegmann [21]. mycotoxin contaminated ration are shown in table (1).

Histopathological Studies: Tissue specimens from liver mycotoxin free ration and group fed on mycotoxin
and  kidneys  of  experimentally  infected,  vaccinated  and contaminated ration are shown in table (2).

nature of them, it is not easy to eliminate them totally from

Aspergillus parasiticus contaminating poultry ration

dimension in disease resistance and weak antibody

effect in broilers chicken performance are 2.7 mg/Kg feed.

Results of FCR in both control negative group fed on

Table 1: Effect of aflatoxin contaminated feeds on average body weight (g)

Average Body Weight (g) control negative group (gp 7) Average Body Weight (g) control positive group (gp 8)

Day one 46.5 45.65
One week of life 177.75 152.50
Two weeks of life 425.20 389.50
Three weeks of life 770.75 705.75
Four weeks of life 1245.50 1188.50

Table 2: Effect of aflatoxin contaminated feeds on feed conversion rate (FCR)

FCR - control negative group (gp 7) FCR - control positive group (gp 8)

One week of life 1.24 1.38
Two weeks of life 1.39 1.49
Three weeks of life 1.71 1.94
Four weeks of life 1.92 2.10
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Figs. (1-9): The histopathological changes in liver and Kidney of chicken fed on ration free or contaminated with
mycotoxin (aflatoxin).
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Result of tables (1) and (2) revealed that mycotoxin effect caused by AF exerted on vital organs. These results
exert negative effect on both body weight and FCR of were  parallel  with result found by Ortatatli and Oguz [28]
chicken   fed   on  contaminated  ration  with mycotoxin and also were supported by results found by EL-Letheyi
(gp 8) dramatically when compared with control negative and EL-Zorba2 [26] as both were found that mycotoxins
fed on ration free from mycotoxins (gp 7) this results was cause histopathological changes in liver and kidneys. 
matched with Oguz and Kurtoglu [25] who reported similar Concerning antibody titers against AI vaccine either
results in broiler chicks given 2.5 mg aflatoxin / Kg diet for half, recommended single dose or double dose in groups
three weeks, also parallel results was found by EL-Letheyi fed on ration free or contaminated with mycotoxin
and EL-Zorba2 [26] who added AF in rate of 2.75 mg / Kg (aflatoxin) are shown in table (3).
feed and confirmed adverse effect of AF on body weight It was found that antibody titer in mycotoxin
and FCR  of  broiler  chicken. Moreover, Indresh et al. contaminated ration groups were lower in all four weeks
[27] reported that dietary levels of AF 0.5 ppm resulting in of experiment when compared with groups fed mycotoxin
significant decrease in average body weight, feed free ration and received the same vaccination schedule
consumption and FCR. Regarding histopathological also it was not protective in groups fed mycotoxin
examination of control negative fed mycotoxin free ration contaminated ration received half and single
(gp 7), there was no histopathological changes in liver recommended vaccination dose and was border line in
and kidneys. In group fed on mycotoxin contaminated group receive double vaccination dose by the end of
ration (gp 8), liver showed slight congestion of portal vein week four PV this may be explained due to mycotoxins
by week one (Fig. 1), by week two there was severe reduce amount of antibodies following infection or
congestion of portal vein with hydropic degeneration in vaccination and  reduces  activities of phagocytic cells
the hepatocytes (Fig. 2) while in week three, area of [9]. Moreover, Hegazy et al. [29] found that chicken
coaggulative necrosis infiltrated with inflammatory cells infectious anemia virus (CIAV) and mycotoxicosis might
(Fig. 3) together with congestion of sinusoids to area of be the cause of vaccination failure against HPAI and
hemorrhage (Fig.  4)  were  found.  By the end of week ascribe the repeated occurrence of AI virus infection even
four,  liver  showed  hyperplasia  of  the  epithelial lining in vaccinated flocks due to those both causes.
of bile duct which engorged with bile juice (Fig. 5). Concerning the use of half, single and double vaccination
Concerning changes occurs in kidneys at one week of life dose in chicken group fed on mycotoxin free ration it was
there was slight hydropic degeneration of the epithelial found that there were protective antibody titer start from
lining of renal tubules (Fig. 6). At the end of week two week three and continue and was highest in group
congestion of the blood vessels of the kidney (Fig. 7) was received double vaccination dose (7.2) followed by those
found. By the end of week three, kidney showed blood received single dose (6.9) followed by group received half
vessels congestion become more severe with presence of dose (5.1) by the end of week four, results also revealed
area of hemorrhages (Fig. 8) and by the end of week four that the use of double vaccination dose will not be of
congestion of blood vessels persist with presence of area great value and will not be economic under commercial
of coaggulative necrosis in between renal tubules level. Goetz et al. [8] studied the effect of reduced
infiltrated with lymphocytes (Fig. 9). Histopathological vaccination dose of inactivated HPAI in three weeks old
changes  reported  in  liver  and  kidneys  proved  adverse SPF white leg horn chickens by using full, ½, ¼ and 1/10

Table 3: Antibody titers against avian influenza (AI) vaccine either half, recommended single dose or double dose in groups fed on ration free or contaminated

with mycotoxin

log HI antibody titer against AI vaccine in log HI antibody titer against AI vaccine2 2

groups fed mycotoxin contaminated ration in groups fed mycotoxin free ration

------------------------------------------------------------------------------------------------------------------------------------------------------------------

Half dose Single Full Double dose Half dose Single Full dose Double dose Control negative

(gp 2) dose (gp 4) (gp 6) (gp 1) (gp 3) (gp 5) group (gp 7)

One week PV 2.0 2.4 2.9 2.7 3.1 3.4 2.4

Two weeks PV 2.1 2.6 3.2 2.9 4.2 4.6 2.1

Three weeks PV 2.7 3.1 3.9 4.5 5.6 6.6 1.8

Four weeks PV 3.2 3.7 4.3 5.4 6.9 7.2 1.7
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Table 4: Antibody titers against ND vaccine either half, recommended single dose or double dose in groups fed on ration free or contaminated with mycotoxin

log HI antibody titer against ND vaccine in log HI antibody titer against ND vaccine in2 2

groups fed mycotoxin contaminated ration groups fed mycotoxin free ration

------------------------------------------------------------------ ----------------------------------------------------------------------

Half dose Single Full Double dose Half dose Single Full Double dose Control negative

(gp 2) dose (gp 4) (gp 6) (gp 1) dose (gp 3) (gp 5) group (gp 7)

One week PV 1.5 2.5 3.1 2.7 3.8 4.2 2.4

Two week PV 2.4 3.3 3.5 3.5 4.5 5.4 1.9

Three weeks PV 2.9 3.9 4.4 4.9 6.2 7.1 1.5

One week post 1.4 1.9 2.4 1.9 2.7 3.1 2.5

challenge

vaccination doses, they found that this doses could against ND. In groups fed mycotoxin free ration and
protect against experimental challenge with field virus, received different vaccination dose, it was found that
however 1/10 dose showed significant reduced double vaccination dose antibody titers were the highest
haemagglutenation titers four weeks PV, this was matched (7.1) followed by those received single dose (6.2) then
with antibody titers results of our half vaccination dose. groups received half dose (4.9) and were protecting chicks

Concerning results of antibody titers against ND group against challenge three weeks PV. This results
inactivated vaccine either half, recommended single dose ensure the efficacy of inactivated vaccines and its
or double dose and challenged with field virulent virus protection against challenge as was found by Liljebjelke
three weeks PV in groups fed on ration free or et al. [33] who stated that positive correlation was
contaminated with mycotoxin (aflatoxin) are shown in observed between antibody response and
table (4). haemagglutination    unit   (HAU)   per   vaccine  dose,

There  were    mortalities    in    control   negative also  reported  that  haemgglutination inhibition titers
non-vaccinated challenged group reached 90% as they >2(5) log2 would provide 100% protection from morbidity
were not immunized, also groups received half vaccination and mortality and require minimum protection dose of
dose  and  fed mycotoxin contaminated ration showed 1000  HAU  per  bird when use inactivated ND vaccines.
35% mortalities this may due negative effect of mycotoxin It could be concluded that control of immunosuppressive
on immune response for vaccination. In this group results factors in broiler chicken such as mycotoxin is of great
in  non protective titers was matched with results found value and should be conducted in poultry farms, also use
by Gabal and Azzam [30] who found that fed of AF of proper vaccination dose is a must in order to receive
contaminated ration in rate of 200 ppb in one day old layer proper immune response against inactivated AI-ND
chicks fed resulting in lack of adequate protection against vaccine, however reduction (half dose) or increase it
subsequent experimental challenge with ND, infectious (double dose) will not affect protective titer against
bronchitis (IB) and infectious bursal disease (IBD) challenge unless presence of immunosupresive factor
vaccinated birds, moreover they noticed that mortalities such as mycotoxin.
were higher in chickens fed 200 ppb of AF than chickens
fed on AF free ration, similar results were found by REFERANCES
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