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ABSTRACT

Prevalence of H9 Avian Influenza Virus (AIV-H9) in Dakahlia governorate during 2012 -
2015 was undertaken to update the epidemiology of avian influenza virus infections among poultry
flocks in Egypt. A total of 50 chicken flocks were examined (28 broiler flock and 22 layer flock).
Results revealed that 18 samples were HA positive while 7 out of 18 samples were positive by
chromatographic strip test for common antigen of AIV. Two chicken flocks were found positive AIV-
HY by RT-PCR and qrt-PCR. The virus was successfully isolated and propagated in SPF eggs. The
result was screened by HA and confirmed by chromatographic strip test, RT-PCR and qrt-PCR. The
PCR tests confirmed that the 2 isolates (12B and 19L) were free from contamination with H5 and
ND. Both isolates (12B and 19L) were titrated giving EIDsy 10 *° and 10 °. Pathogenicity index (PI)
of the isolates (12B and 19L) was assessed experimentally 0.8 and 1.1. Experimentally, the results
also revealed faster mortality occurred with both H9 infection and IB live strain vaccination. In
conclusion, our results confirmed the continuous circulation of the AIV- HY in chicken flocks in

Dakahlia governorate which exaggerate the respiratory problems in poultry farms.
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INTRODUCTION

Avian influenza viruses (AIV) strains
including H9 strain belong to
Orthomyxoviridae family type A (Tong et al.,
2013) which are further classified according to
pathogenicity into highly pathogenic avian
influenza (HPAI) such as HS, H7 which cause
high mortality in poultry reaching up to 100 %
and low pathogenic avian influenza (LPAI)
such as H9 that show little signs and barely
causing mortality (Halvorson, 2002).

The cleavage is a must for the virus to be
infective, H9 cleaved locally by trypsine like
enzymes in the body of the bird in localized
area such as trachea, lung and intestine so

causing mild disease with low mortality not
exceed 10% (Guo et al., 2000). While in case
of bacterial infection cleavage occurs by
bacterial protease which spread the infection to
further organs causing more sever condition
and mortality that may reach up to 80
%(Kishida et al, 2004). Also A trypsin-like
serine protease domain is encoded by
infectious bronchitis IBV which exacerbate
disease condition by both infection and
vaccination with live strains of IB (NG and
Liu, 2000 and Karimi-Madab etz al, 2010).

Amino acid sequence PARSSR/G at the
HA cleavage site, a hallmark of low-pathogenic
ALV (Zhao et al., 2013). Recent HON2 isolates
have HA cleavage site with dibasic (R-S-S-R)
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or tribasic (R-S-K/R-R) motifs but suitable
mutations could change the heamagglutinin
cleavage site to be recognized by furin,
resulting in highly pathogenic avian influenza
(Aamir et al., 2007 and Xu et al., 2007).

It has been reported that H9 virus has
been crossed the species barrier to infect
human directly without prior adaptation
causing mild disease condition. The risk in
some HO virus is that it can carry one or more
gene from highly pathogenic H5 (Guo et al.,
2000), receptor-binding preference for a2, 6-
linked sialic acid (Sorrell er al, 2009) and
preferably infect non ciliated cells and
replicated more efficiently in human airway
epithelial cell cultures which increasing the
infection severity in humans (Wan and Perez ,
2007) which with a little mutation may cause
new pandemic of influenza in humans with
human-to-human transmission (Butt ef al.,
2005).

In this study, we planned to detect AIV-
H9 in Dakahlia governorate, isolate, screen the
isolate with HA and confirm the isolates with
rapid chromatographic strip test ,qrt-PCR and
RT-PCR, measuring the pathogenicity of the
isolates experimentally and study the effect of
H9 infection with vaccination against ND &
IB.

MATERIAL AND METHODS

Clinical samples: Fifty chicken flocks
(28 broilers and 22 layers) of different breeds,
ages and localities (2012-2015) were examined
in Dakahlia governorate (Table 1&2). Samples
were collected from broiler flocks that showed
respiratory distress and variable mortality rates
and from layer farms that suffered from
respiratory manifestations and drop in egg
production. Samples (trachea and lung) were
collected from freshly dead birds then frozen at
-20°C till used. Tracheal and cloacal swab

samples collected from live or freshly dead
birds and frozen at -20°C till used. Samples
were prepared according to OIE (2014).

Embryonated chicken eggs: Prepared
samples inoculated in allantoic cavity of SPF
eggs (4 eggs per sample) in National
Laboratory for quality control of poultry
production (NLQP) according to (OIE 2014) at
Dokki, Giza, Egypt. Collected allantoic fluid
was stored at -20°C or -80°C for further
examinations.

Plate hemagglutination test: The test
was done as described by Beard (1989).

Chromatographic strip test: The
Positive  hemagglutinating samples were
screened by rapid chromatographic strip test
(ANIGEN® animal genetics, Inc. Korea) which
is rapid AIV common antigen test kits. The
procedure was done according to the manual
supplied by the manufacture company (Cui
and Tong, 2008).

Quantitative rt-PCR (qrt-PCR):
Suspected allantoic fluids were kept in ice and
transported to National Laboratory for quality
control of poultry production (NLQP).Viral
RNA was extracted from allantoic fluid by
using a QIAamp Viral RNA Mini Kit
(QIAGEN) catalogue No. 52904 according to
the = manufacturer’s  directions.  Using
QuantiTect probe RT-PCR catalogue No.
204443 for preparation of PCR Mastermix
which provides accurate real-time
quantification of RNA targets. Preparation of
PCR Master Mix according to QuantiTect
probe RT-PCR.Using Real time PCR machine
(Stratagene MX3005P), the thermal profile has
been adopted so as to detect the distinct
subtypes at the same time and within the same
run. The following thermo-cycling protocol
was designed for all primer/probe (Table 3)
sets: 20 min at 50°C and 15 min at 95°C,
followed by 40 cycles at 94°C for 45 s and
54°C for 45 s.
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Titration of the isolated samples:

Tenfold serial dilutions of the 2 isolates
has been made and each dilution inoculated in
the allantoic cavity of 5 SPF eggs 9-10 day old,
incubated at 37°C for 2days, candled daily and
dead ECE chilled overnight. Allantoic fluid
collected and plate HA test was done for each
egg separately and the result recorded (Villegas
and Purchase, 1989). EIDsy measured
according to Reed and Muench formula
(1938).

Experimental design:

This experiment was planned to study the
effect caused by H9 infection (EIDsy=10%)
(Aslam et al., 2015) after the vaccination with
MAS5  (Intervet®,lot No. Al183b1J01, >=10°
EIDsp) & Clone 30 (Bioveta®, lot No.
315721A, >=10° EIDs) against both IB & ND
respectively. Six groups of broiler chicken (21
days), 20 birds in each group, were observed
for mortality per day as shown in table (8).
Postmortem lesions were also observed in dead
birds. Serum samples collected pre & post-
challenge kept at -20°C for further
examination. Organs (lung, trachea) and swaps
(tracheal & cloacal) had been collected kept in
-20°C &-80°C for further examinations.

Assessment of Pathogenicity:

According to OIE (2014) pathogenicity
of titrated isolates has been assessed by
intravenous route (I/V). Fresh infective
allantoic fluid with a HA titer >1/16 is diluted
1/10 in sterile isotonic saline. 0.1 ml of the
diluted virus is injected intravenously into 6-
week-old male Hy-line chickens, birds were
examined at 24 hour intervals for 10 days, each
bird was scored 0 if normal, 1 if sick, 2 if
severely sick and 3 if dead and pathogenicity
index estimated . While for oculonasal route
according to Motamed et al., (2013) diluted
virus with different concentrations (1/10,

1/100, 1/500, 1/1000) were dropped intranasal
& intraocular, observed at 24hours interval for
10 days.

In our research, the pathogenicity of
1solate12B  with EIDsy =10 85was assessed in
male Hy-line birds through I/V route and
oculonasal route, the Ilater with different
concentrations using 10 male Hy-line breed (42
day age) for each. Also the pathogenicity was
assessed for isolate 19L through oculonasal
route with concentration of 1/1000 (EIDsy =10
) in 10 male Hy-line breed (Table 7).
Different concentrations of virus were prepared
by adding calculated amounts of saline on
exact amount of allantoic fluid containing virus
for example; 1/10 was prepared by adding
100ul virus to 900 pl saline.

Haemagglutination inhibition test: The
test was done according to Beard (1989).

Statistical analysis: All statistical
analysis analyzed by the student t-test after
Steel and Torrie (1980) to determine the
significance of differences between groups.

RESULTS

Clinical findings of naturally infected
birds: The examined broiler flocks showed
general signs of illness in form of depression,
anorexia, reduced water and feed intake,
ruffled feathers, coughing, tracheal rales |,
sneezing , difficult breathing , swelling of
periorbital sinuses with conjunctivitis , nasal
and ocular discharges and diarrhea were the
common signs. Mortality rate ranged from 5%
to 70% in affected broiler flocks .While the
examined layer flocks showed depression that
may accompanied by mild respiratory signs
and periorbital edema. Drop in egg production
ranged from 30% to 50% in affected layer
flocks with decrease in feed intake (Table 5).
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Postmortem lesions: The postmortem
finding of the examined broiler flocks showed
petechial hemorrhage on breast muscle,
tracheitis ranged from mild to severe,
congestion in trachea, congestion in lung and
congested swollen spleen, hemorrhagic
congested duodenum and pancreas, enlarged
bursa of fabricious and mild pericarditis (Table
5).

H9 avian influenza virus isolation in
ECE: The H9 virus isolation trials revealed
death of the embryos within 2-5 days after
inoculation. Congestion of the embryos was
observed (Table 6).

Plate haemagglutination test (HA test):
Eighteen samples were tested by plate HA test
giving positive result while other samples
giving no heamagglutinating activity after 2™
passage and 31 passage in ECE (Table 6).

Chromatographic strip test for
common antigen group A influenza:
Eighteen positive hemagglutinating samples
were tested by rapid chromatographic strip test;
the result was 7 positive for common antigen
group A influenza using this rapid test (Table
6).

qrt-PCR: Real time PCR results showed
2 positive samples (12B & 19L) for H9 avian
influenza. Both isolates (12B & 19L) were
tested also for H5 and ND giving negative
result Table (6) and (Fig. 1&2).

Conventional RT- PCR: RT- PCR result
confirmed that isolate 12B was H9 AIV also
confirmed that isolate 12B was free from

contamination with H5 AIV and Newecastle
virus (Table 6 and Fig. 3).

Titration of H9 isolates: Two isolates
(12B & 19L) titrated giving EIDsp= 10*°and
10® respectively (Table 6).

Pathogenicity test: Pathogenicity test
was done for the H9 positive isolates in male
Hyline (42day) and the result as shown in table
(7). In this test we observe that clinical signs
started to appear at virus concentration 1/1000
with EIDsy =10 °° such as whitish diarrhea,
cyanosis in comb and wattle and subcutaneous
hemorrhage in leg shank other than that sudden
death occurred without any clinical signs. The
mortality pattern was changed by changing the
dose of the virus. The postmortem Iesions
which appeared were petechial hemorrhage on
proventriculus, congested trachea and lung.
Pathogenicity index (PI) was 0.8 for EIDso =10
6 with small dose of the virus (0.2ml) while
when EIDs; =10 °° given by higher
doses(>0.2ml) the PI was 1.1.

Experiment result: Challenge was done
with isolate 12B (EIDso= 10%° ) at concentration
of 1/100(EIDsy 10 *” in 120 broiler chicken
21day old divided into 3 groups (Table 8). In
this challenge we observe that sudden death
occurred at day 2 (36h) post infection. Also we
observed that MA5-H9 group showed higher
and faster mortality than other groups (Table
8). No clinical signs appeared. Postmortem
lesions varied from absence of lesions to
petechial hemorrhage or congested breast
muscle, congested trachea, congested lung,
congested  duodenum, enlarged spleen,
hydropericardium and sometimes bursa of
fabricious showed petechial hemorrhage on its
internal surface. The last 3 groups in table (8)
are control negative which did not show any
change in their conditions. Virus re-isolated
from different organs screened by HA and
confirmed by chromatographic strip test. HI
titers as shown in table (9) for H9 significantly
increased while HI titer for ND & HS5
decreased or remained the same.
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Table (1): Descriptive data of examined broiler flocks that suspected to be infected with H9avian

influenza.

NO. Locality size of flock Breed Age/day Collection date
1B 5000 Saso 52 14/1/2012
2B 2000 Broiler 20 15/1/2012
3B 7000 Broiler 12 18/1/2012
4B 2500 Broiler 23 19/1/2012
5B 3000 Broiler 30 21/1/2012
6B 6000 Saso 57 22/1/2012
7B 4200 Broiler 28 23/1/2012
8B 5000 Broiler 28 23/1/2012
9B 28000 Broiler 21 17/3/2012
10B 2000 Broiler 33 29/8/2012
11B 25000 Broiler 34 22/1/2013
12B © 12000 Broiler 27 2/12/2013
13B § 5000 Broiler 28 8/2/2014
14B g 4300 Broiler 28 29/12/2014
15B .ZD 5000 Saso 53 3/1/2015
16B E 2500 Broiler 24 27/1/2015
17B S 15000 Broiler 38 7/2/2015
18B 4500 Broiler 37 3/9/2015
19B 6000 Broiler 21 7/9/2015

20B 5000 Broiler 33 25/9/2015

21B 5000 Saso 36 4/10/2015

22B 8500 Broiler 18 6/10/2015

23B 6500 Broiler 26 22/10/2015
24B 5000 Broiler 27 11/11/2015
25B 5200 Broiler 19 23/11/2015
26B 3000 Broiler 28 23/11/2015
27B 30000 Saso 40 11/12/2015
28B 4500 Saso 44 16/12/2015
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Table (2): Descriptive data of examined layer flocks that suspected to be infected with H9 avian

influenza.

NO. Locality size of flock Breed Age/day Collection date
1L 4000 Layer 270 9/12/2012
2L 3000 Layer 280 22/1/2013
3L 3000 Layer 410 23/1/2013
4L 16000 Layer 249 3/2/2013
SL 3500 Layer 400 11/11/2013
6L 2000 Layer 305 19/11/2013
7L 3000 Layer 185 9/12/2013
8L £ 3500 Layer 156 28/12/2013
9L 5 5000 Layer 210 12/1/2014
10L £ 8000 Layer 124 15/1/2014
11L % 4000 Layer 240 19/1/2014
121 o 4000 Layer 160 8/2/2014
13L ;: 3000 Layer 111 2/12/2014
14L = 2000 Layer 300 5/12/2014
15L =] 8000 Layer 95 19/12/2014
16L 5200 Layer 210 20/12/2014
17L 3000 Layer 150 21/12/2014
18L 2000 Layer 196 15/4/2015
19L 10000 Layer 420 23/4/2015
20L 5150 Layer 180 4/5/2015
21L 3500 Layer 230 1/8/2015
22L 7500 Layer 200 3/12/2015

B=Broiler = L=layer

Table (3): Sequence of oligonucleotide primers and probes used for qrt-PCR which were supplied

from Metabion (Germany).

Genotype

Primer/ probe sequence
('-3")

References

H5

HSFH1
ACATATGACTAC CCACARTATTCA G

HSRH1
AGACCAGCT AYC ATGATTGC

HSPRO
[FAM]TCWACA GTGGCGAGT TCCCTAGCA[TAMRA]

LOndt et al., (2008)

H9

HI9F
GGAAGAATTAATTATTATTGGTCGGTAC

HI9R
GCCACCTTTTTCAGTCTGACATT

H9 Probe
[CYS5]JAACCAGGCCAGACATTGCGAGTAAGATCC[BHQ)]

Ben Shabat ez al., (2010)

F=forward R=reverse PRO. =probe

Conventional RT-PCR: Viral RNA was extracted with the Gene JET RNA Purification Kit #K0731,
#K0732according to the manufacturer’s instruction. The amplification took place under the following conditions: RT at
48°C for 45 min, one cycle at 94°C for 2 min, 40 cycles of heat denaturation at 94°C for 30 s, primer annealing at 57°C
for H5, 60°C for H9 and 58°C for NDV for 1 min, primer extension at 68°C for 1 min and one cycle of final extension

step at 68°C

for 7 min in automated thermal cycler.
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Table (4): Different primers used in Conventional RT- PCR to ensure that isolate 12B is free from

contamination.
Target gene Primer sequence li:;lt)llll (cl:);) Reference
NP | NDRICIITGAGCAGGAGGATGITG.s | 356bP | Nanthkumar efal, 2000
| EOCQSIGAS | wow | wao.aws
1 A O, | w0 commrninr i o
P I
Hs | sscreccctactoatiactatgs | 2190 WHO, (199%)
F=forward = R=reverse

Table (5): Descriptive data of examined layer & broiler flocks in Dakahlia governorate that
suspected to be infected with H9 avian influenza which gave positive result in HA test.

No. | Szeol®e | preed | age c('))l:'efﬁ“:n Clinical signs PM
2B 2000 Broiler | 20 15/1/2012 Sneezlng,coug(l;izlhgr,e;vhltlch reddish congested trachea, pneumonic lung,
3B 7000 Broiler 12 18/1/2012 Gasping, rales Fibrinous pericarditis perlhepatltls , congested
trachea, pneumonic lung
. Greenish diarrhea, respiratory, nervous Congested intestine, enlarged spleen ,petechial
5B 3000 Broiler 30 21/1/2012 signs hemorrhage on proventriculous
. Fibrinous pericarditis perihepatitis , congested
6B 6000 Saso 57 22/1/2012 Gasping, rales trachea, pneumonic lung
. . . . Congested enlarged kidney ,urates in ureters,
8B 5000 Broiler | 28 23/1/2012 Rales ,respiratory distress ,gasping congested trachea, pneumonic lung
. . . Congested enlarged liver &spleen, congested
9B 28000 Broiler | 21 17/3/2012 Sneezing ,coughing, sudden death trachea, pneumonic lung, congested duodenum
. Rals,sneezing, stretched head with Caseous plug at tracheal bifurcation, fibrinous
10B 2000 Broiler 33 29/8/2012 opened peak, whitish reddish diahrea pericarditis perihepatitis, cecal coccidiosis
11B 25000 Broiler | 34 22/1/2013 Gasping, rales congested trachea, pneumonic lung
. . Enlarged spleen ,congested duodenum
12B 12000 Broiler | 27 2/12/2013 Resplrator}/ Signs, sudden death, ,congested trachea, pneumonic lung, fibrinous
whitish diarrhea,. . o
pericarditis
Sneezing, coughing, sudden death , Fibrinous pericarditis perihepatitis , congested
15B 5000 Saso 53 3/1/2015 Gasping, rales trachea, pneumonic lung
. Greenish diarrhea, respiratory, nervous Congested intestine, enlarged spleen ,petechial
16B 2500 Broiler {24 27/1/2015 signs hemorrhage on proventriculous
18B 4500 Broiler 37 3/9/2015 Gasping, rales Fibrinous pericarditis perlhepatltls , congested
trachea, pneumonic lung
. Respiratory signs, sudden death, Enlarged congested bursa, congested trachea,
238 6500 Broiler 26 22/10/2015 whitish diarrhea. pneumonic lung
28B 4500 Saso 44 16/12/2015 Gasping, rales congested trachea, pneumonic lung,
e 16000 Layer | 249 3/2/2013 40% Drop in egg production , Congested trachea, pneumonic ll{ng, coccidial
velvety texture of intestine
17L 3000 Layer | 150 | 21/12/2014 40% Drop in egg production No marked signs appear
. . . Congested trachea, pneumonic lung, congested
0,
19L 10000 Layer | 420 23/4/2015 50%Drop in cgg Eiror(li:ctlon, respiratory duodenum, petechial hemorrhage on breast
g muscle.
21L 3500 Layer | 230 1/8/2015 30% Drop in egg production No marked signs appear

B=Broiler = L=layer
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Table (6): The result of plate haemagglutination, chromatographic strip test, qrt-PCR, RT-PCR
and titration of positive heamagglutinating samples.

NO. of Plate
Sample ECE Passage in HA Chromato qrt-PCR RT-PCR Titration
NO. lesions ECE Log.2 graphic strip test EIDs,
1] 2 | 3¢ H9 H5 | ND

2B Cong. | |+ |+ 4 - Nd nd | nd nd nd

3B Norm. | |+ | + 4 - Nd nd | nd nd nd
Cong.

5B & + |+ | + 4 + - nd [ nd nd nd
pet.Hg

6B Cong. | - |+ |+ 4 - Nd nd | nd nd nd

8B Norm. | - | + | + 5 + - nd [ nd nd nd

9B Norm. | + | + | + 5 + - nd [ nd nd nd

10B Cong. | - |+ |+ 4 - Nd nd | nd nd nd

11B Norm. | - | + | + 5 + - nd | nd nd nd
Cong. +H9

12B & |+|+|+] 5 + +c122.15 | - | - -H5 0%
pet.Hg -ND

15B Norm. | - | + | + 5 - nd nd [ nd nd nd

16B Norm. | [+ | + 4 - nd nd | nd nd nd
Cong.

18B & + |+ |+ 4 - nd nd [ nd nd nd
pet.Hg

23B Norm. | |+ | + 4 - nd nd | nd nd nd

28B Norm. | - | + | + 4 - nd nd | nd nd nd

4L Cong. |+ |+ |+ 5 - nd nd | nd nd nd

17L Norm. | |+ | + 4 - nd nd | nd nd nd

9L | Cong. | - |+ |+]| 5 + +cr19.57 | - | - nd 10°

21L Cong. | +| + | + 5 + - nd [ nd nd nd

L=layer B=Broiler -=negative +=positive nd=not done Cong=congestion
pet.Hg=petechial hemorrhage Norm. =normal

Table (7): Pathogenicity index of two H9 isolates (12B, 19L) with EIDs, =10 *° tested in male Hyline breed chicken
(42days) with different concentrations and routes.

Sample Mortality follow up post infection Pathogeni-
code concentration EIDs, Breed | No. Route tl213lalslel7]s8!lol 10 city Il)l[ldex
12B 1/10 10 ™~ H 10 v -l -T-1-1-1-1-1- 1.9
12B 1/10 10 ™ H 10 O/N syl -1 -1-1-1-1-1- 1.8
12B 1/10 10°- H 10 O/N {2l -t -r-1-1 - 1.6
128 1/500 10° H 0o | oN |-|-|-1-1-1-1-14}]-]- 0.8
0.2ml
128 1/500 10° H 10| ON [-|a3|of2aft|-]-]-]- 1.2
0.4ml
12B 1/1000 10"~ H 10 O/N tl1fof]21[-]1-[-1-1- 1.1
19L 1/1000 10~ H 10 ON [ -T-T-1T-1-T1T-T-T-1-71- 0
I/V=intravenous O/N=oculonasal H = male Hyline breed
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Table (8): Mortality in broiler (23d) groups challenged with concentration 1/100(EIDsy =10 *° of
isolate 12B via oculonasal route.

H9 Mortality follow up post infection
Clone-30
infection MA-S Vaccination L
Group . vaccination O/N at | No.
O/N1/100 | O/N twice at 8 &16d 18d 11213 14l5l6l71819]10
1 H9 + - - 20 |- -4 ]6|6]12|2]-]-]| -
2 | MAS5-H9 + + - 20 |- -1 7f{2f-1-1-1-1 -
3 | Clone30-
+ - + 20 |- - S|7(512|1]-]-]| -
H9
4 Control - - - 20 -1-1-1-1-1-1-1-1-1 -
MAS - + - 20 --1-1-1-1-1-1-1-1-
6 | Clone30 - - + 20 (-1-1-1-1-1-1-1-1-1 -

O/N=oculonasal

Table (9): HI results of pathogenicity test and experimental challenge for H9 & H5 and ND for isolatel12B
in both male Hy-line layers (42day) and broiler (21-26day).

. . HI Pre challenge reading HI Post challenge reading
virus Type of bird
1|12(3]4]|5]|6 Mean 1|12]|3|4]|5]| 6| Mean

Ho H Ofo0ofO0O]J]O]O]O 0° 710186 7|6 5.6

B 619]16]19]8]6 7.3 9191871938 8.3
HS H ofofo]JoOo]O]O 0 0OjJofO0O]JOf[O0O]O 0

B 61417141510 4.3" Of6 6330 3
ND H ofofo]JoOo]O]O 0 0OjJ]ofO0O]JOf[O0]O 0

B 31413]15]4]4 3.8° Ofo0of[3]]0]O0]?2 0.8

The row has the different letter is significantly difference at P<0.05
H= male Hy-line breed chickens aged 42 days B= broiler chickens aged 21 days

Amplification Plots

Flurescence (dR)

Figure (1): Amplification curve for AIV- H9 gene qrt-PCR isolate 19L &isolate12B.the CT value 19.75 &
22.15.
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Amplification Plots

F luorescence (dR)

Figure (2): Amplification curve for AIV- HS5 gene qrt-PCR s isolate 19L &isolatel12B.the control curve only
appear.

Figure (3): Agarose gel electrophoresis of the RT-PCR product for isolate.12B. Lane M: marker 100 bp
plus, lane 1=-ND, lane 2=positive amplification of 383 bp fragment of H9 gene, lane 3=-H5
gene, lane 4= positive amplification of 221bp fragment of H9 gene, laneS=-H5gene.
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DISCUSSION

Unlike known for H9 that it has no
clinical signs or postmortem lesions (Bernard
et al., 2001 and Capua and Alexander, 2004)
we found that depression, reduction of feed
intake but not complete cessation or off food
and the birds showed some sort of laziness are
common when the infection is not sever ,while
m severe infection, we found that birds
showed respiratory symptoms as sneezing,
coughing, tracheal rales, swelling of
periorbital sinuses with conjunctivitis, whitish
diarrhea as stated by Nili and Asasi ,2002 and
Seifi et al,. 2010. While in extreme case of
disease in case of higher doses of virus it
showed sudden death without any signs after
less than 48h of infection. Regarding field
cases, mortality rate differed widely as stated
by Capua and Terregino, (2009) and our
observation agreed with what stated by them
and increased slightly than 50% in field cases
and in our experimental challenge.

In our field study we approved that co-
infection with any other viral or bacterial
pathogen exacerbate disease condition with H9
infection which increasing mortality rate up to
80% (Kishida et al., 2004 and Haqshenas et
al., 2005). The reason for increasing the
pathogenicity of H9 could be explained by
various hypotheses, increasing cleavage of H9
by bacterial proteases (Tashiro et al., 1987) or
stimulation of host cell to secret more
proteases or destruction of endogenous cell
protease inhibitors found in respiratory tract
responsible for inhibition of virus cell entry
and viral uncoating (Mancini et al, 2005). It
was assured that signs of viral disease vary
according to dose of the virus and its
concentration even with low pathogenic H9
avian influenza (Bernard et al, 2001 and
OIE 2012) as in this experiment mortality
reached 100% in higher doses and higher

concentration of AIV-H9. In our experiment
the Pathogenicity index ranged from 1.9 in
higher doses and concentrations to 0.8 in lower
doses.

Our observation agreed with what
informed by Mosleh er al., (2008) that the
tissue tropism of H9 is confined to respiratory,
urinary, lymphoid and digestive systems which
appeared obviously in our experimental
challenge on postmortem lesions on birds in
the form of congested trachea and lung,
hemorrhage in small intestine especially
duodenum, hemorrhage in the pancreas,
swollen kidneys, enlarged spleen, pinpoint
hemorrhage in bursa of fabricious, also
observation of cyanosis of wattles and combs
of few birds was matched with their
observation. Those observations were similar
to lesions reported in naturally infected
chickens with HON2 (Nili and Asasi, 2002).

In our experimental challenge we agreed
with Haghighat-Jahromi ez al., (2008) who
showed that the infectious bronchitis (IB) live
vaccine exacerbates the manifestation of
experimental H9 infection in broiler chicken
that we found the faster mortality occurred in
group MA5-H9 which was vaccinated by live
strain of IB and infected with H9. The reasons
of this condition were explained by Cook et
al., (1976) that IB virus could aggravate
ciliostasis in the host’s ciliated airways which
give the opportunity for the other related
pathogens to be pathogenic. Liu et al., (1995)
and NG and Liu, (2000) also added that IB
co-infection may have provided the enzymes
and enhanced H9 pathogenicity in the affected
flocks and attributed the reason for that to a
trypsin-like serine protease domain is encoded
by corona virus (IBV).

Inoculation in SPF ECE wvia allantoic
cavity was the method we adopt for isolation
of H9 AIV. Recording death of embryo within
2-5 days with some lesions on it such as
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congestion and slight hemorrhage agreed with
what stated by Vasfi Marandi and
Bozorgmehrifard, (2002) ; Swayne and
Halvorson, (2003) and Haghighat-Jahromi
et al., (2008).

As recommended by OIE (2014) for
diagnosis of AIV and similar to Bernard et
al ., (2001) ; Capua and Terregino, (2009)
and Abdel-Moneim et al., (2012) , plate HA
test was the first screening test for allantoic
fluid of 50 samples-under study in this
research- which resulted in 18 positive
hemagglutinating samples that reduced the
circle of suspicion to avian influenza and
Newcastle viruses and giving us an idea about
concentration of virus and the need for 2nd
and 3rd passage for the suspected isolates
however 2nd passage is recommended even
with Ist passaged negative hemagglutinating
samples.

chromatographic strip test for common
antigen of influenza type A is a rapid detection
method for avian influenza (Cui and Tong,
2008 and Abdel-Moneim et al., 2012). In our
investigation we used it as our guide to keep
our feet on the right path by detecting
7samples out of 18 to be suspected AIV.
Conventional RT-PCR detect two subtypes
(H5 and H9) of AIV and ND virus which was
conducted before by Spackman et al, (2003)
and Xie ef al, (2006). In our study this
method also was successfully amplified the
targeted genes with expected sizes.

In our study we agreed with Haghighat-
Jahromi et al., (2008) and Afifi et al., (2012)
that under field condition, infection mostly
occurs with more than one virus so
conventional RT-PCR for different viruses at
the same time or multiplex PCR technique
may offer a substitutional method for
immediate detection of different viruses at
once.

Our results agreed with Motamed et al.,
(2013) in that some H9 isolates has low

pathogenic effect at EIDso = 10 >3 and 10° but
the later restricted with the dose 0.2ml while
with higher dose and also with EIDso = 10 63 jt
has intermediate pathogenicity on contrary to
the findings of Aslam et al., (2015). The same
isolate was highly pathogenic with EIDso = 10
7> on contrary to what stated by Noroozian ef
al., (2007).

CONCLUSION & RECOMMENDATION

In conclusion, our results confirmed the
continuous circulation of the AIV H9 in
chicken flocks in Dakahlia governorate which
complicate the respiratory problems in
affected flocks. From 50 examined flocks 18
samples were positive HA, 7 out of 18 were
positive by chromatographic strip test, 2
isolates were positive PCR without any
contamination with HS5 and ND viruses.
Pathogenicity index (PI) was 0.8 with EIDsg
10 *°. Higher doses with low EIDso increase
PI. IB live strain vaccine increase
pathogenicity of H9. Continuous monitoring
and detection of gene mutations in AIV- H9
are recommended.
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