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ABSTRACT

A total of 90 one day old commercial layer chicks were used for evaluating inactivated
monovalent (H5N1and bivalent (HS5N1&ND) avian influenza vaccines. The chicks were
divided equally into 3 groups as follow; A, B and C each group contains 30 chlekstddy
continued for 5 weeks through which collection of samples was performed weekly. Feed intake
(FD), body weight gain, feed conversion rate (FCR) and organ weight /body weight ratio were
done. Immunological evaluation was carried out using haemaugion inhibition antibody
(HI) test against avian influenza virus (H5N1). Total erythrocyte and leukocyte counts, packed
cell volume (PCV %), hemoglobin concentration and differential leukocytic count were
performed to evaluate the clinik@matologicaleffect of Al vaccines. Serum total proteins,
albumin, globulins, A/G ratio, uric acid and creatinine concentrations were done. In addition to
hepatic enzymes activity and blood glucose level were carried to evaluate-bimsbemical
effect of Al vaccinge. Examination of lymphoid organs (bursa, thymus and spleen) was done to
evaluate histopathological effect of Al vaccines. Results of Fl, body weight gain, FCR, organ
weight /body weight ratio and HI antibody titers against avian influenza virus revbalaldnt
vaccinated group has higher values than monovalent vaccinated group. The clinicopathological
changes revealed presence of significant leukocytosis due to significant lymphocytosis and
significant hyperproteinemia due to hyperglobulinemia in ba@bcwnated groups but bivalent

vaccinated group has higher values than monovalent vaccinated group. Both vaccines had no
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effects on the other hematological parameters, blood glucose level, kidney and liver function
tests. Histopathological findings of lympikd organs confirmed that bivalent vaccine has
immunological effects higher than that of monovalent vaccine. From the present study we
concluded that, usage of inactivated bivalent (HSN1&ND) Al vaccine induced higher immunity

than monovalent (H5N1) Al vate.
Key words: Clinical pathology, Immunology, Istopathology, Avian influenzaaccine.
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INTRODUCTION

Avian influenza (Al) is one of the highly contagious Office of International Epizootics (OIE)
|l ist AAO0O diseases. The disease is also called
has emerged as a disease with significant potential to affectercial poultry production,
resulting in extensive losses. On rare occasions, Al viruses have exhibited interspecies
transmissibility to humangSims et al., 200B Human mortality has also been recorded due to
H5N1 in Egypt. Avian influenza is cause¢ b i nf |l uenza AAO0 virus whi
OrthomyxoviridagKilbourne, 1987]. It is a negative stranded, segmented RNA virus with 17
hemagglutinin and 10 neuraminidase types. H5NL1 is the causative agent of avian flu and is
endemic in many bird populatis. The disease is characterized by nasal and lacrimal discharge,
reddening of legs and comb, facial swelling, off feed and death. In Egypt during 2006, the
out breaks of high pathogenicity avian inpuen
major layer and broiler breeder as well as some broiler grandparent flocks was recorded.
Different levels of control measures have been implemented to control the outbreaks that
included condemnation of infected farms, strict-&ézurity and vaccination of commaeiic
chickens Bwayne 2009 Vaccination as a supportive tool in Al virus control strategies was
implemented to limit spread of HSN1 and to reduce the log§4€SA, 200§. Different types of

vaccines are already in use that decrease shedding of virus,dityorimnortality and
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transmissibility through increasing resistance to infection and reducing field virus replication
[Van den Berg, 2008 Evaluation of different types of Al vaccines used in Egypt may provide
effective vaccination strategy. Moreover, tlembinant vaccine of avian influenza and
Newcastle disease (AI&ND) was recently recommended and commercialized for more
protection against Al. The present study aimed to evaluate inactivated monovalent (H5N1) and
bivalent (HS5N1&ND) Al vaccines through itsimmune response, clinicopathological and

histopathological effects on vaccinated layer chicks.
MATERIALS AND METHODS

Chicks and Experimental Design

A total of 90 one day old commercial layer chicks were used in this shlidyt them were
reared on floohoused system and were fad libitumon a balanced commercial ratiofhe
chicks were divided equally into 3 groups as follow; A, B and C, 30 chicks each. Group A, non
vaccinated control group. Group B, vaccinated with inactivated monovalent (HA8Na&gcine.
Group C, vaccinated with inactivated bivalent (H5N1&ND) Al vaccine. The experiment

continued for 5 weeks through which collection of samples was performed weekly.
Vaccination

Chicks of groups B and C were vaccinated with inactivated oil adjumantvalent (H5N1)
Al vaccine obtained from Harbin Weike Biotechnology Development Company, China and
bivalent (H5N1&ND) Al vaccine obtained from Veterinary Research and Vaccine, by
subcutaneous route (S/C) &t @ay of age, respectively. Group A, considerschan vaccinated

control group.

Haemagglutination inhibition (HI) test

The HI test was carried out in-Mottomed microtitre plate and 4 HA units of virus/antigen in
0.025 ml phosphate buffer salin@IE-Manual, 2004, HI titres were given titer reference number
according to Kaleta and Siegmanaleta, and Siegmann, 1978
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Chicken performance

Body weight (gm) and organ weight (gm) were recorded for eachalsiod organ
weight body weight ratio was calculated as described.igio and Hitchnerucio,

and. Hithcner, 198(4.

Blood Samples forClinicopathological and Serological Examinations

Blood samples from 10 chicks of each group weréected at weekly intervals
Two blood samples were taken fragach bird (wing vein)Thefirst blood sample
was anticoagulated by -gotassium salt of ethylene diamirtetraacetic acid
(EDTA) and used forevaluating hemogram. The secohtbod sample was
collected in clean centrifuge tatand allowed to clot, therentrifuged at 3000 rpm
for 10 minutes for serum separation. The clearm hemolysed supernatant serum
was harvested for biochemical studaasd haemagglutination inhibitiogHI) test
for determining serum antibody titers against ARéleta,. and Siegmann, 1978

Hematologicaland Serum Biochemical Studies

Hematological Studies

Total erythrocyte and leukocyte counts were done using an improved Neubauer
hemocytometer. Packed cell volume (PCV %) was estimated by microhematocrit technique.
Hemoglobin concentration was colorimettigadetermined using cyanmethemoglobin method.
Differential leukocytic count was performed on Giemsa stained blood sriretdsnan,2000Q.

Serum Biochemical Studies

Serum samples were prepared to assay the following biochemical studies; serum total
proteirs was determined by the Biuret reaction according to Weichselb&aichselbaun,.,

1944, serum albumin was determined according to Dumas and Blggsds, and. Biggs,
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19773 and serum globulins were determined by subtracting value of serum albumin from the
value of serum total proteins. A/G ratio was obtained by subdividing values of serum albumin by
those of serum globulins. Colorimetric determination of aspartate aminotransferase (AST),
alanine amino transferase (ALT) and alkaline phosphatase (ALP) tiastivias performed
according to Reitman and Frank&8ditman, and Frankel, 1957and Tietz 1986, respectively.
Blood glucose level was determined as describedlfayder, 1969. Serumuric acid was
determined according tBossatiet al. 198Q Serumcreatinine was assayed using the method
described byFabiny and Ertingshausen 1971 The above mentioned serum biochemical
parameters were assayed using reagent kits supplied by StanBio Laboratories incorporation,
USA.
Tissue Specimens for HistopathologicdExamination

Tissue specimens includifmirsa, thymus and splearere collected atveekly intervalsand
fixed in 10% neutral buffered formalin for preparing paraffin tissue sectionSat 4 t hi cknes:
These sections were stained with hematoxatid eosinBancfort and Stevens, 1996

Statistical Analysis

Values were expressed as mean + SD. Statistical comparisons among the means of different
experimental groups were made with completely randomized two ways ANOVA "Student
NewmanKeuls test" by COSTAT program version one. A probability "P" value of <0.05 was

assumed for statistical significance.

RESULTS AND DISCUSSION

Chicken Performance Results
Results of body weight, organ weight and organ weight/ body weight ratidlLesteated in
tables, 1&2.

Compared to control group A, results showed increases in body weight values of both

vaccinated groups B and C but, these increases were higher in group C than those observed in group
B. Both vaccinated groups had feed intake BQdR values more than control group but, values of

64| Page



A [HOQLOGY,

CIOINPEIEIRIEIN @I
Shereion Dreetnd el & Corfeees Gty

group C was higher than those of group B. Lymphoid organs (livesatand spleen) body weight
of vaccinated groups were higher than those of control group.

Immunological Results

Mean haemagglutination inhiton (HI) antibody titers against avian influenza vaccine
(H5N1) of chicken in various experimental groups at weekly intervals are summarized in table,
3.

In our study, for evaluating the effect of Al vaccines on immune system, experimental chicks
werevaccinated with inactivated Al vaccine by S/C route™tl@y of age. The results showed,
mean values of HI titer against avian influenza vifdSN1) in chicks vaccinated with bivalent
vaccine (AlI&ND) were higher than those values of chicks vaccinatddmonovalent vaccine
[El Sayed et al.,201]L

Clinicopathological Findings
Erythrogram

Mean values of erythrogram [packed cell volume (PCV %), hemoglobin concentration (Hb)

and erythrocytes count (RBCs)] of different experimental groups are illustratsdulen4.

Erythrogrammean valuesf different experimental groups, in comparison to those of control
group (A) showed, insignificant changes in vaccinated groups B and C.

Leukogram

Mean values of leukogranftotal leukocyte count (TLC), neutrophil, lymphocyte and
monocyte counts] of different experimental groups are illustrated in tables, 5&6.

Compared to control group, results showed significant leukocytosis due to significant

lymphocytosis started frotime 2" week till the end of the experiment in both vaccinated groups.
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This lymphocytosis was a result of immunostimulatory effect of vaccination. Lymphocytosis
which observed in group C (vaccinated with bivalent Al vaccine) was higher than those in group
B (vaccinated with monovalent Al vaccine). Lymphocytosis is known to be occurred post
vaccination Latimer, 2011] and the avian influenza vaccines have been shown to induce
antigen specific lymphocyte responses that may explain thevebislgmphocytosi$Blazevic et

al., 2000; Epstein, and Price, 2010 and Stephenson et al., 010

Serum Biochemical Evaluation

Statistical analysis of different serum biochemical parametérdifferent experimental

groupsis illustrated in tables,-T0.

Compared to control group, protein profile results showed, no significant changes were
observed in albumin concentration while, significant hyperproteinemia due to hyperglobulinemia
with significant decreasie A/G ratiostarted fron2" week till the encbf the experiment in both
vaccinated groups was recorded. This hyperglobulinemia may be attributed to the high levels of
gamma globulins (immunoglobulin especially IgG and IgA) associated with chicken vaccination
by Al vaccine Mallick et al., 2011]. Hypemglobulinemia which observed in group C (vaccinated
with bivalent Al vaccine) was higher than those in group B (vaccinated with monovalent Al
vaccine). Activity of serum liver enzymes (AST, ALT and ALP) and concentrations of blood
glucose, serum creatinirad uric acid showed insignificant changes throughout the experiment
in all groups. The before mentioned results revealed that, the vaccination with both inactivated
monovalent and bivalent Al vaccines did not efféver and kidney functions.

Histopathological Findings

Bursa Histopathology

Compared to normal bursa of Fabricious structure of control group (Fig. 1a),
histopathological findings revealed the presence of interfollicatargestion (Fig. 1b) and
apparently normal structure of lymphoid follicles in groups B and C, respectively a’thed?
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3 week post vaccination (P.V). At"4week postvaccination, group B showed presence of
interfollicular edema (Fig. 1c), while gup C revealedlymphocytic hyperplasia and
lymphoblastic activatiotiFig. 1d). At ' week post vaccination, group B showed normal bursal
lymphoid follicles similar to the control one, while, group C revealed selyen@hocytic
hyperplasia as ifFig. 1d)
Thymus Histopathology

In comparison to the histopathology of thymus control group section (Fig. 2a), both
vaccinated group8 and Cshowed apparently normal cortex and medulla "dtw&ek post
vaccination as in control ondt 3 week postvaccinationthymus section of group B revealed
congested medulla (Fig. 2b) while, that of group C showed apparently normal histologic
structure. At4™ and 5" week post vaccinatiorthymus section of group B showed normal
histologic cortex and medulla, while groupséction revealed slight lypmocytic hyperplasia
(Fig. 2¢).
Spleen Histopathology

Comparing to spleen histopathological section of control group (Fig. 3a), both vaccinated
groups B and C & weekpost vaccination were more or less similar to the cootmel At 3°
and 4" week post vaccinatiorspleen section of group B showslight lymphocytic depletion
(Fig. 3b), whilethose of group C were similar to the control one. Atweek post vaccination
there isno histopathological changegere detected in group B, whilgmphoblastic activation
were recognized igroup C (Fig. 3c).
CONCLUSION

From the present study, it is concluded that, the used bivalent (HSN1&ND) Al vaccine has
immunostimulatory effect higher than monovalent (H5KMLhich reflected on increasing the
immune response of its vaccinated chicken against Al vaccine which manifested by its higher
globulins concentration and higher mean (HI) antibody titers of chicken against avian influenza
virus (AIV) and confirmed histopathagically by the observed hyperplasia of the lymphoid

organs.
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Table (1): Average body weight gain (BWG), food intake and food conversion rate
(FCR) of different experimental groups

Group Vaccine Age / weeks Bwfllean +SD FI/ gm V\Ilzeézély
2 116.67+8.91 55.21 3.60

A Control 3 146.254+6.24 109.32 2.79
4 209.38+3.17 140.54 2.77

. 221.21+4.08 148.13 2.69

Vean 173.38 113.30 2.96

2 130.75+17.01 54.11 3.65

B Al 3 193.98+9.23 112.20 3.70
4 210.49+13.14 14735 3.82

5 240.52+12.16 154.61 4.02

Vean 196.19 117.07 3.80

2 14552+9.88 56.20 3.69

c Al + ND s 210.27+4.72 119.50 3.73
4 282.17+4.79 152.45 3.89

5 294.31+4.81 161.94 423

Mean 233.07 12252 3.89

Group (A) represents control group (unvaccinate@youp (B) represents monovalent (H5N1) vaccinated gro.
Group (C) represents bivalent (H5&IND) vaccinated group
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Table (2): Average body weight, organ weight and organ/body weight ratio of different experimental groups

o § o Liver Bursa Spleen

I5) Q ge .

5 %’ ws Body weight+SD Weight+SD Ratio Weight+SD Ratio Weight+SD Ratio
2 116.6%8.91 4.36£0.29 3.74 0.55+0.02 0.47 0.21+0.03 0.18

A Control 3 146.2°%6.24 4.64:0.01 3.17 0.64+0.02 0.44 0.28:0.01 0.19
4 209.3#3.17 6.570.46 3.14 0.92+0.00 0.44 0.32:0.01 0.15
5 221.21+4.08 6.68:0.52 3.02 1.12+0.31 0.51 0.41+0.05 0.19
2 130.9517.01 4.24:0.42 3.24 0.59+0.04 0.45 0.27+0.06 0.21

B Al 3 193.98:9.23 4.5%0.48 2.37 0.81+0.10 0.42 0.31+0.04 0.16
4 219.2%13.14 6.62:0.15 3.02 1.19+0.13 0.54 0.40+0.08 0.18
5 240.52+12.16 6.72+0.31 2.73 1.36+0.53 0.57 0.53+0.07 0.22
2 145.529.88 4.37%0.31 3.00 0.60:0.02 0.41 0.28+0.03 0.19

C Al + ND 3 210.2#4.72 4.630.27 2.20 0.92+0.07 0.44 0.34+0.01 0.16
4 282.1#4.79 6.71+0.65 2.38 1.26£0.07 0.45 0.43+0.01 0.15
5 294.31+4.81 6.84+0.73 2.32 1.51+0.12 0.51 0.65+0.09 0.22

Group (A) represents control group (unvaccinated)Group (B) represents monovalent (H5N1) vaccinated g&napip (C)
represents bivalent (HSN1&ND) vaccinated group

Table (3): HI antibody titers against Al and ND virus in vaccinated chicken groups

ol < Al - HI test ND-HI test
T 3|3 8 |Age/Dayg Distribution of titre log , TRN Distribution of titre log , TRN Mean+SD
c Q. Mean£SD
0-2 3/4|5(6|7]| 8 0 1|2|3| 4 |5| 6
0 1123 2.8+0.75 3 3 5.0+1.10
e} 1 1|3 2 3.1+1.12 2|1 1| 3 4.2+0.98
A 5 2 112 (1|1 1 3.8+1.63 2|1 3|1 3.8+0.75
o 3 1|13 |1 4.0£0.63 1]12] 2 2.2+0.84
4 2 3|1 4.1+0.69 1 3|1 2.0+0.71
5 2 3|1 4.3+0.61 1 3|1 2.3+0.62
0 11213 2.7+0.75 3 3 4.9+1.10
B 1 1|3 2 3.0+1.12 2|1 1| 3 4.1+0.98
> 2 1 1|3 4.5+0.80 1122 |1 5.5+1.05
3 3 12 5.1+1.38 5|1 5.8+0.41
4 2 1|3 5.3+1.80 1 2 12| 1 6.1+1.05
5 2 1|3 5.6t1.76 1 2 12| 2 6.6+1.13
0 1123 2.9+0.75 3 3 5.1+1.10
> 1 1|3 2 3.1+1.12 2111 3 4.0+0.98
c E 2 1131 1 5.7+1.60 11213 5.940.82
(@) 3 2 1 3 6.2+1.61 3| 2|1 6.2+0.82
4 111(3]|1 6.9+0.94 3 (2|1 6.7+0.82
5 1]1(3]1 7.6+0.43 3 |12(1 7.5+0.33

Group (A) represents control group (unvaccinated).Group (B) represents monovalent (H5N1) vaccinat&taupui®) represents bivalent (HSN1®)
vaccinated group
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Table (4): Erythrogram of different experimental groups (means * SD)

Weeks RBCs count (xloelul) PCV (%) Hb concentration (g/dl)

(0D Group (A) Group (B) Group (C) Group (A) Group (B) Group (C) Group (A) Group (B) Group (C)
0 2.12+0.51 2.07+0.78 2.18+0.58 | 25.18+2.61 || 25.03+2.34 || 25.61+2.38 | 10.74+2.67 [ 10.32+2.71 || 10.62+1.72
1 2.30+0.56 2.19+0.51 2.21+0.56 25.89+2.15 [ 25.62+1.56 || 25.52+2.94 | 11.14+1.17 || 11.45+1.43 | 11.32+1.67
2 2.32+0.40 2.27+0.48 2.30+0.44 || 26.65+1.43 || 26.69+1.87 || 26.27+1.13 | 11.36+2.15 (| 11.49+2.47 || 11.73+1.66
3 2.39+0.55 2.36+0.35 2.29+0.37 || 27.23+2.26 || 27.43+2.49 || 27.88+1.43 | 11.95+2.44 (| 11.90+1.05 || 11.82+1.95
4 2.43+0.78 2.61+0.68 2.48+0.32 || 28.70+1.45 | 28.91+1.42 || 28.32+2.54 | 12.73+2.65 | 12.45+1.63 || 12.51+1.36
5 2.56x0.85 2.63x£0.72 2.52+0.64 |[ 30.17+1.85 [ 30.73+£1.18 || 30.56+2.65 || 13.40+1.23 |[ 13.55+2.45 | 13.39+1.35

LSD 0.75 3.78 2.08

Group (A) represents control group (unvaccinated).

Group (C) represents bivalent (H5N1&ND) vaccinated group

Table (5): Total leukocyte count (TLC) and heterophil count of
different experimental groups (means * SD)

Group (B) represents monovalent (H5N1) vaccinated group.

Weeks
(sH))

TLC (x103/pl)

Heterophil count (x103/ul)

Group (A)

Group (B)

Group (C)

Group (A)

Group (B)

Group (C)

18.03+2.46

18.61+3.05

18.22+3.66

4.18+1.55

4.17+1.16

4.22+1.48

18.66+2.91

18.96+2.167

18.76+4.30

4.73+1.36

4.81+1.53

4.75+1.53

17.97+4.16

23.16+3.43

24.01+4.45

4.51+1.22

4.44+1.44

4.46+1.17

18.40+2.84

22.06+4.68

23.12+4.46

4.49+1.25

4.12+1.36

4.09+1.43

18.76+2.43

22.12+4.52

22.90+4.92

4.43+1.13

4.38+1.58

4.43+1.78

AW |IN|FL|O

18. 69+3.91

22.26+3.46

22.79+2.32

4.61+1.62

4.54+1.75

4.39+1.82

LSD

1.23

0.97

Group (A) represents control group (untreated, unvaccinated).
Group (B) represents monovalent (H5N1) vaccinated group.
Group (C) represents bivalent (H5N1&ND) vaccinated group.
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Table (6): Lymphocyte and monocyte counts of different
experimental groups (means + SD)

Weeks Lymphocyte count (x103/ul) Monocyte count (x103/ul)

(P) |l Group (A) | Group (B) | Group (C) || Group (A) || Group (B) | Group (C)
0 |2.72¢2.12 |12.75+1.45 [12.81+1.65 [1.25+0.11 [1.18+0.16 [1.26+0.15
1 12.28+2.34 [13.86+1.65 (13.91+1.48 |1.23+0.13 |1.13£0.17 ([1.22+0.17
2 12.36+2.53 ([16.13+2.34 (16.99+2.46 |[1.24+0.15 |1.19+0.12 ([1.23+0.18
3 12.42+1.88 [15.74+1.21 [16.63+2.32 |[1.22+0.17 |1.22+0.17 [1.22+0.17
4 12.31+1.93 [15.90+2.34 (16.48+1.66 |[1.24+0.25 |1.27+0.25 ([1.24+0.16
5 12.90+1.76 [[15.79+1.67 [16.07+£1.16 |[1.21+0.12 |1.24+0.13 [1.20+0.15

LSD 2.06 0.41

Group (A) represents control group (untreated, unvaccinated).
Group (B) represents monovalent (H5N1) vaccinated group
Group (C) represents bivalent (H5N1&ND) vaccinated group.

Table (7): Levels of serum total proteins and albumin of different
experimental groups (means + SD)

Weeks

Total proteins (g/dl)

Albumin (g/dl)

(p-i)

Group (A)

Group (B)

Group (C)

Group (A)

Group (B)

Group (C)

2.59+0.05

2.76+0.09

2.74+0.13

1.42+0.08

1.46+0.18

1.45+0.12

2.36+0.11

2.83+0.19

2.94+0.17

1.48+0.13

1.50+0.06

1.53+0.06

2.73+0.14

3.34+0.09

3.76+0.16

1.40+0.14

1.47+0.17

1.43+0.15

2.68+0.13

3.14+0.18

3.45+0.18

1.41+0.13

1.45+0.13

1.34+0.05

2.66+0.17

3.18+0.13

3.40+0.14

1.51+0.12

1.49+0.05

1.53+0.34

O WIN|FL[O

2.30+0.12

3.27+0.16

3.48+0.16

1.55+0.16

1.52+0.15

1.58+0.26

LSD

0.16

0.49

Group (A) represents control group (untreated, unvaccinated).
Group (B) represents monovalent (H5N1) vaccinated group

Group (C) represents bivalent (H5N1&ND) vaccinated group.
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Table (8): Levels of serum globulins and A/G ratio of different
experimental groups (means + SD)

Weeks Globulins (g/dl) A/G ratio
(p-0) Group (A) Group (B) Group (C) Group (A) Group (B) Group (C)
0 1.15+0.09 1.18+0.13 1.20+0.09 1.23+0.13 1.24+0.08 1.21+0.07
1 1.17+0.07 1.23+0.15 1.25+£0.05 1.26+£0.17 1.22+0.09 1.22+0.06
2 1.23+0.03 1.65+£0.09 1.89+0.17 1.14+0.12 0.89+0.14 0.76+£0.09
3 1.12+0.04 1.54+0.12 1.77+£0.14 1.26+£0.07 0.94+0.07 0.76+£0.06
4 1.12+0.06 1.64+0.15 1.78+0.18 1.35+0.15 0.91+0.05 0.86+0.13
5 1.20+0.05 1.63+0.17 1.86+0.13 1.29+0.16 0.93+0.07 0.85+0.14
LSD 0.11 0.11

Group (A) represents control group (untreated, unvaccinated).
Group (B) represents monovalent (H5N1) vaccinated group.
Group (C) represents bivalent (H5N1&ND) vaccinated group.

Table (9): Activity of serum aspartate aminotransferase (AST), alanine aminotransferase (ALT) and alkaline
phosphatase (ALP) of different experimental groups (means = SD)

Weeks
(p-)

AST (ULL)

ALT (U/L)

ALP (U/L)

Group (A)

Group (B)

Group (C)

Group (A)

Group (B)

Group (C)

Group (A)

Group (B)

Group (C)

152.58+11.33

153.64+13.41

152.08+11.67

31.25+1.22

31.53+1.69

30.73+1.52

133.14+10.86

132.69+11.68

133.09+£9.95

153.91+13.15

154.42+11.51

153.67+12.74

30.47+1.13

30.11+2.57

31.05+3.53

134.11+8.93

133.06+£7.87

135.51+6.27

154.61+13.43

155.48+12.36

154.46+13.14

31.18+1.74

30.95+2.06

30.88+4.06

133.92+11.35

133.20+£9.74

137.17+8.22

155.19+11.75

154.16+12.77

151.18+12.75

30.62+1.57

31.61+2.11

30.98+5.75

134.13+8.55

135.32+9.26

136.40+9.53

156.62+12.13

150.24+11.31

154.42+11.45

31.48+1.67

30.67+2.25

30.93+3.35

135.02+9.63

134.81+7.68

133.92+9.04

galbh(wW|N|FL|O

155.28+13.45

152.23+12.64

154.58+13.06

30.99+1.38

31.19+1.65

30.79+3.24

133.94+10.48

135.47+9.51

134.86+6.98

LSD

14.69

2.98

15.55

Group (A) represents control group (untreated, unvaccinated).
Group (B) represents monovalent (H5N1) vaccinated group.
Group (C) represents bivalent (H5N1&ND) vaccinated group.
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Table (10): Values of serum glucose, creatinine and uric acid of different experimental groups (means + SD)
Weeks Glucose (mg/dl) Creatinine (mg/dl) Uric acid (mg/dl)

(p.i) Group (A) Group (B) || Group (C) [[Group (A)|Group (B)|Group (C)|Group (A)|Group (B)|Group (C)
240.82+7.70 [242.13+12.60[244.92+9.61(0.31+0.08 [0.30+0.07 {0.32+0.08 [5.83+0.53 [5.88+0.62 [5.82+0.31
241.05+10.17|243.09+9.53 [244.85+9.74{0.33£0.05 (0.29£0.05 (0.31+£0.07 [6.22+0.54 6.14+0.61 (6.35+0.33
244.87+12.83|242.51+15.61|249.39+7.91(0.32+0.06 (0.31+0.07 (0.30+0.02 [6.89+0.35 6.96+0.65 [6.85+0.80
247.16+9.21 |252.73+13.64(247.68+8.64(0.34+0.09 (0.29+0.04 (0.33+£0.04 [6.91+0.57 [6.87+0.67 [6.90+0.43
251.42+9.25 |247.81+10.28|250.90+8.61(0.31+0.03 [0.33+0.02 (0.32+0.05 [6.03+0.44 [5.89+0.60 (6.08+1.14
244.96+10.27|244.39+12.77|252.49+8.79(0.33+0.07 (0.32+0.03 [0.34+0.07 [6.51+0.42 6.62+0.54 (6.37+1.09

LSD 11.03 0.14 1.42

Group (A) represents control group (untreated, unvaccinated).
Group (B) represents monovalent (H5N1) vaccinated group.
Group (C) represents bivalent (H5N1&ND) vaccinated group.
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Figure (1): Bursa of Fabricious sections of different experimental
groups
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Fig. 1: (A): Bursa of Fabricious of control group A showing apparently normal
lymphoid follicles (H&E X 200).
(B): Bursa of Fabricious of group 8t the 39 and 3 week post vaccinatioshowing
interfollicular congestion (H&E X 200).
(C): Bursa of Fabricious of group B 4f week post vaccinatioshowing interfollicular
edema (H&E X 200).
(D): Bursa of Fabricious of group C 4 week pos vaccinationshowing lymphocytic

hyperplasia and lymphoblastic activation (H&E X 200).

76| Page



DATHOLOGY

OINPESEIRIEIN @I
Shereion Dreetnd el & Corfeees Gty

Fig. 2: (A): Thymus of control group A showing apparently normal cortex and
medulla (H&E X 200).
(B):Thymus ofgroup Bat 3™ week postaccinationshowing congested medulla (H&E
X 200).
(C): Thymus of group @t4"™ and5™ week post vaccinatioshowing slight lymphocytic
hyperplasia (H&E X 200).
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Fig (3): Spleen sections of different experimental groups

Fig. 3: (A): Spleen of control group A showing normal histological findings (H&E X 200).
(B): Spleen of group B at®Band 4" week post vaccination showing sligigmphocytic
depletion(H&E X 200).
(C): Spleerof group Cat 5" week post vaccination showitgmphoblastic
activation (H&E X 200).
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