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ABSTRACT. The present study assessed the individual and combined effect of vitamin E and omega 3 against low
pathogenic avian influenza (LPAI) virus in broiler birds. Day-old broiler birds (n=125) were equally divided into five
groups (A, B, C, D & E). Group A was non infected negative control. While groups B, C, D and E were infected with low
pathogenic avian influenza (HON2) virus at 28" day (2 HAunits/bird). Group B was given omega 3 at rate of 150mg/kg in
feed. Group C was given vitamin E 200 IU/kg. Group D was offered vitamin E and omega 3. Group E was designated as
positive control without supplementation. The results revealed significantly increased antibody titer, decreased heterophil
lymphocyte ratio, improved feed conversion ratio and least histopathological lesions in birds given vitamin E alone fol-
lowed by the group given combination of vitamin E and omega 3. These results concluded the positive impact of Vitamin
E as compare to omega 3 alone and combined omega 3 with vitamin E against LPAI infection in broiler chickens. These

findings can have useful field application in control of avian influenza.
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INTRODUCTION

vian influenza is a highly contagious viral dis-

ease of wild and domestic birds. There is much
documentation about the economic importance of this
devastating disease (Hagenaars et al., 2016). There
are two forms of avian influenza (Al) virus including
low and high pathogenic viruses. In domestic poultry,
Al viruses are typically of low pathogenicity causing
subclinical infections and slight respiratory symptoms.
The distribution of these low pathogenic avian influ-
enza (LPAI) viruses is worldwide. All subtypes of
LPAI viruses can cause infection but H)N, type is more
common in Asia, Middle East and Africa (Al-Garib
et al., 2016). In contrast to highly pathogenic avian
influenza (HPAI) virus LPAI virus holds arginine at its
haemaglutinin (HA) cleavage site and can only attack
few tissues of digestive and respiratory systems. This
selective replication of LPAI subtypes makes it mostly
unnoticeable and non-pathogenic (Mo et al., 1997).
This asymptomatic form of LPAI infection results into
financial loss due to poor weight gain.

Keeping in view the economical significance
of LPAI there is a dire need to enhance resistance
against LPAI in broilers to overcome the adverse
effects of this disease. As the previous literature sug-
gests that the administration of some vitamins and
unsaturated fatty acids may enhance resistance to
certain diseases by increasing immunity (De-Rosa et
al., 2015) therefore the present study was based upon
the hypothesis that administration of vitamin E and
omega 3 separately and in combination may improve
resistance to avian influenza infection in broiler
chicken. As there is some data available about the
immunostimulatory effects of vitamin E and omega
fatty acids against various poultry diseases therefore
this study first time determined the effects of vitamin
E and omega 3 against LPAL

MATERIALS AND METHODS

Day-old broiler birds (n=125) were equally divided
into five groups including A, B, C, D & E. The birds
were vaccinated for Newcastle disease at day 7 and
17 and infectious bursal disease (IBD) at day 9 and
19 orally.

Group A without infection designated as nega-
tive control. Groups B, C, D and E were exposed to
low pathogenic avian influenza (H9N2) virus at 28"
day (2 HAunits/bird)(Barbour et al., 2008). Group
B was given omega 3 at rate of 150mg/kg in feed.
Group C was given vitamin E 200 IU/kg. Group D
was offered combination of omega 3 and vitamin E.
Group E served as positive control with infection and
without any supplementation. Feed conversion ratio
(FCR) was determined weekly. Mortality determi-
nation was followed by study of gross changes and
histopathological lesions in dead birds. At day 27,
30, 35, 42, blood samples were collected from five
birds of each group to determine heterophil lympho-
cyte ratio (H/L ratio) (Muller et al., 2011), antibody
titer against avian influenza virus by haemagglutina-
tion inhibition (HI) assay (Pedersen, 2008) and FCR.
Necropsy and histopathology of trachea and lungs
was performed to compare severity of lesions in dif-
ferent groups.

For the preparation of viral inoculum avian influ-
enza H)N, virus was procured from University Diag-
nostic Lab, University of Veterinary and Animal
Sciences, Lahore, Pakistan. After eggs inoculation
the harvested allantoic fluid was used for spot test
using 5% washed chicken RBCs. Spot test was pos-
itive for Hy avian influenza virus. This harvested
material was titrated for calculation of egg infective
dose (EID,)). Ten fold dilution of virus was made
in phosphate buffer saline. Dilutions were prepared
as10®, 107, 10%, 10, 10'°. Each dilution was used to
inoculate five eggs. One egg was kept un-inoculated
(control) for each dilution. Candling was performed
at 24 h interval and mortality was calculated to start
at 24 h after inoculation. After 48 h of infection mor-
tality was determined to calculate EID,,. Dilution
of inoculum producing 50% infection of eggs was
determined. Data was statistically analyzed by two
way ANOVA to determine significant difference in
treatment groups using statistical procedure for social
sciences (SPSS) version 21.

RESULTS AND DISCUSSION
The results of present study indicated that the feeding
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of vitamin E and omega 3 separately and in combi-
nation increased antibody production against low
pathogenic avian influenza virus in all experimental
groups. However, the antibody titer of group C (vita-
min E) and group D (omega 3+ vitamin E) was close
to protective titer of H)N,i.e > 6 Value (log2) which
is internationally accepted (Table 1). As group B
(omega 3) did not give protective antibody response
therefore we may say that major effect of group D
(omega 3 + vitamin E) was due to vitamin E. This
may be attributed to the antioxidant properties of
vitamin E. Our results are in line with the findings
of Gogos et al. (1998) who described that the sup-
pressive effect omega 3 on cell-mediated immunity
was balanced by an antioxidant such as vitamin E in
cancer. Moreover, Vitamin E is a prostaglandin E2
suppressor. As prostaglandin E2 decreases the lym-
phocyte proliferation and IL-2 production this could
be the mechanism behind immunostimulatory effect
of vitamin E (Meydani et al., 1990). The literature
suggests that an increase in heterophil to lymphocyte
ratio (H/L ratio) indicates increased stress/infection
in birds. The results indicated a significant increase
in H/L ratio of all groups especially in group E (pos-
itive control) at 30" day (two days post-infection).
While there was a non significant increase in H/L
ratio of all treatment groups from 30" to 35" day
(seven days post-infection) that indicated positive
effect of omega 3, vitamin E and their combination
in reducing stress. Highest H/L ratio was in Group E
(positive control) and least in group C (vitamin E) fol-
lowed by group D (omega 3 + vitamin E) at 42" day
(fourteen days post-infection). These findings indicat-
ed least stress production due to vitamin E alone and
then by its combination with omega 3 (Figure 1).

Histopathological analysis revealed slight degen-
eration and necrosis of tracheal lining at 7 days
post-infection in group B (omega 3), C (vitamin E)
and D (omega 3 + vitamin E). In group E (positive
control) there was severe degeneration of tracheal
epithelium along with infiltration of inflammatory
cells (Figure 2). Moreover the histopathological
examination of lung tissue showed congestion of
blood vessels along with necrosis and neutrophils
infiltration in group E (positive control) while cap-
illaries and small blood vessels were engorged with
RBCs in inter-alveolar septum (Figure 3). These
changes were milder in experimental groups given
omega 3 and vitamin E. The least tissue destruction
and congestion was observed in group C given vita-
min E alone (Table 2).

Feed conversion ratio (FCR) was determined
every week up to 42 days of age and is presented in
table 3. The results showed significantly better FCR
of group C (vitamin E) followed by group D (omega
3 +vitamin E) and E (positive control) from 28 to 35
day of age.

The results of present study explain that vitamin
E alone is more useful as anti-influenza component
than its combination with omega 3 and least benefi-
cial effect was obtained by omega 3 alone in terms of
increased antibody titer, FCR, decreased stress and
histopathological lesions. These results can be imple-
mented in field to fortify disease resistance against
avian influenza and decreasing economic losses to
poultry industry. Bl
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Figure 1: Comparative H/L ratio in different groups at different days

Fig 2a: Normal Trachea in zroup A Fie 2h: Mild d tion of trachea i B
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Fig 2e: Severe degeneration and necrosis of trachea with

Fig 2d: Severe degeneration of trachea in group D infiltration of mananuclear cols in group &

Figure 2: Micrograph of trachea showing normal tissue in group A (2a), mild degeneration of epithelium in
group B (2b) and C (2c¢), degeneration and necrosis in group D (2d), severe degeneration, necrosis and infiltra-
tion of mononuclear cells in group E (2¢).
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Fig 3a; Normal lung in group A

Figr 3b: Slizht congestion of bload vessels of lungs in group B Fig 3c: Congestion of blood vessels ok lungs in group ©

Fig 3d: Congestian, hemamhage and emphysema of lungs in group D

Fig 3¢: Severe congestian and engergement of RBCS in inter
alvenlar septum in group E

Figure 3: Micrograph of lung showing normal tissue in group A (3a), slight congestion of blood vessels in
group B (3b), congestion of blood vessels in group C (3c), congestion, hemorrhages and emphysema in group
D (3d), severe congestion and engorgement of RBCs in inter alveolar septum in group E (3e).
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Figure 4: Comparative line graph presentation of feed conversion ratio in different treatment groups.
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