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Abstract 

A total of 1,423 number of tissue samples received from various parts of India were processed for virus 

isolation in chicken embryos of 9-11 d old as a part of programme to monitor Avian Influenza Virus 

(AIV) infection in Indian poultry population and a total number of three samples were positive by HA 

test and the titre of the virus isolates ranged from 1:8 to 1:64. The virus isolates had been subjected to HI 

test with the reference positive serum imported from NVSL, USA for various subtypes. The virus isolates 

gave a HI titre of 1:32 with H9 subtype specific reference positive serum indicating that the virus isolates 

were influenza A H9 subtype. One of the isolates (accession no. 3722/04) was subjected to 

neuraminidase assay and the virus was found by N2 subtype and also virus sub typing was done by RT-

PCR for further confirmation. The influenza H9N2 virus isolates (accession no. 2543/04, 2544/04, 

2317/04, 2424/04, and 3722/04) were used in the intravenous pathogenicity index test. In the present 

study no, clinical signs and/or gross lesions in experimentally inoculated chickens were observed. All the 

five isolates studied were found to be non-pathogenic according to the European Union definition. The 

organs collected from the experimental chickens did not show significant lesions, on histopathological 

examination, except for some minor changes in some of the organs. Immunofluorescence test was used to 

study the tissue tropism of avian influenza viruses’ isolates experimentally infected in chickens. The 

antigen was detected only in the brain and trachea of the chickens experimentally infected with the 

isolates having accession no. 2543/04 and intestine of chickens experimentally infected with the isolate 

having accession number 2544/04. Avian influenza virus re-isolation from experimentally infected 

chickens was attempted in 9-11 d old embryonated chicken eggs. Virus could be re-isolated from some 

organs, three groups infected with the isolates with accession numbers 2543/04, 2544/04 and 2317/04. 

Thus, the present work was envisaged to fill in the gap formed by this lack of information on avian 

influenza in India. 

 

Keywords: H9N2 virus influenza a virus’s clinical signs 

 

Introduction 

Influenza virus has been isolated from variety of animals, including humans, pigs, horses, sea 

mammals, and birds [40,41]. Influenza viruses are classified as A, B, and C types based on 

antigenic differences in their nucleoprotein (NP) and matrix (M1) protein. Avian influenza is 

caused by type A influenza virus, a member of the family Orthomyxoviridae [18, 21]. The natural 

reservoirs of Influenza A viruses are the aquatic wild birds of the world, in which the viruses 

appear to be in evolutionary stasis (in equilibrium with their natural host and cause no 

disease). Periodically, the virus is transmitted to other hosts, including mammals, and cause 

transitory infections and occasionally deaths [24, 41]. Type A avian influenza viruses are further 

divided into subtypes on the basis of two surface glycoproteins - hemagglutinin (HA) and 

neuraminidase (NA), [4, 11]. Sixteen HA (H1-H16) and nine NA (N1-N9) subtypes have been 

identified [12, 26, 33]. Based on the pathogenicity of AIV in domestic poultry, the viruses are sub-

classified in to two pathotypes of highly pathogenic avian influenza (HPAI) and non-highly 

pathogenic avian influenza (nHPAI) viruses, including mild pathogenic, low pathogenic and 

non-pathogenic AIV [37]. All the 16 HA subtypes of influenza viruses are viruses [12, 42]. Among 

16 HA subtypes only H5 and H7 are highly virulent to poultry [1, 12]. 

https://doi.org/10.22271/chemi.2020.v8.i2l.8860
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Avian influenza infection ranges from a mild or even 

asymptomatic infection to acute, fatal disease [3]. The typical 

signs and symptoms manifested by poultry infected with 

highly pathogenic avian influenza viruses include decreased 

egg production, respiratory signs, rales, excessive lacrimation, 

sinusitis, cyanosis of unfeathered skin (specially the combs 

and wattles), oedema of the head and face and nervous system 

disorders. The number of presenting features depends on the 

species and the age of the bird, the strain of virus and 

accompanying bacterial infection [11, 39]. The gross and 

histological lesions in chickens inoculated with highly 

pathogenic virus are quite similar but do show some 

variations [11, 25] and include swelling of micro vascular 

endothelium, systemic congestion, multifocal haemorrhages, 

perivascular mononuclear cell infiltration and thrombosis. 

The viruses replicate efficiently in the vascular endothelium 

and perivascular parenchymatous cell, a property that appears 

important for viral dissemination and systemic infection [20, 36]. 

Seeing the genetic heterogeneity of recent nonhuman H9N2 

isolates, it is important to examine H9N2 isolates from avian 

hosts in addition to those obtained from humans [13, 32]. In 

recent years, outbreaks in poultry due to viruses of H9 

subtypes, especially H9N2 have been widespread [13]. 

Crossing the species barrier to mammals highlights the 

pandemic potential of H9N2 virus [32]. The outbreaks due to 

H9N2 subtypes have been reported in Germany, Italy, Ireland, 

South Africa, USA, Korea, China, Middle East, Saudi Arabia 

and Pakistan during the latter half of last decade [2, 7].  

The key to influenza pandemic preparedness is good 

surveillance for influenza viruses [14]. Today, modern 

laboratory techniques, clinical and epidemiologic knowledge, 

and global communication provide the opportunity to monitor 

the evolving outbreak and act on it [17]. Thus, continuous 

screening of the samples from Indian poultry and 

identification of the subtype of the virus isolated is 

imperative. Also, the pathogenic potential of the isolated 

subtypes remains to be recognized. 

The poultry sector in India has undergone a paradigm shift in 

structure and operation from a mere backyard activity into a 

major commercial industry over a period of four decades. 

India is the third-largest egg producer and the fourth-largest 

chicken producer. Introduction on virus cause severe 

economic loss to poultry industry. Department of Animal 

Husbandry, Dairying and Fisheries, Ministry of Agriculture, 

Government of India initiated a programme AIV infection 

infection in Indian Poultry population in collaboration with 

HSADL, IVRI, Indian Council of Agriculture Research, 

which is a National Referral facility. 

 

Materials and Methods 

Samples and history 

A total of 1,423 number of tissue samples were received from 

various parts of the country and screened for the presence of 

AIV infection. The tissue samples usually included intestine, 

trachea, liver, kidney, spleen, proventriculus, brain, heart, and 

pancreas and egg peritonitic fluid. The samples were collected 

from flocks with a history of mild respiratory illness and drop 

in egg production. and history of vaccination against Marek's 

disease. 

 

Virus isolation 

Virus isolation was carried out in 9–11 days old SPF 

embryonated chicken eggs as per the standard protocol OIE 
[31]. Briefly, triturated tissue samples treated with 2× antibiotic 

and antimycotic solution (Sigma, USA) for 30 min at 37 °C 

and clarified by centrifugation at 5000 rpm for 10 min were 

inoculated through allantoic and amniotic routes. The amnio-

allantoic fluid was harvested after incubation at 37 °C for 72–

96 h and clarified by centrifugation at 1500 × g for 15 min at 

4 °C. HA test negative samples were given two more passages 

and tested again before being declared negative for AIV 

isolation. 

 

HA subtyping 

The HA subtyping for each of the isolates was carried out as 

per the standard protocol described by OIE [31]. Briefly, HA 

test was performed with 25 μl of infected CAF to calculate 4 

HA units of the isolates. The haemagglutination inhibition 

(HI) test was performed using subtype specific reference anti-

sera obtained from Dr. B. Panigrahy, NVSL, USA. Since the 

reference antisera for the H16 subtype was not supplied by the 

reference laboratory, screening for H16 subtype was not done. 

The HI assay was performed in V-bottom 96-well microtiter 

plates (Laxbro, India) using 1% chicken RBC. RNA was 

extracted from chorio allantoic fluid (CAF) samples using 

QiaAmp viral RNA mini kit (Qiagen Inc., USA) following 

manufacturer's instructions. The cDNA was synthesized using 

universal 12-mer Uni12 primer 5′-AGCAAAAGCAGG-3′ 

AMV-RT (RevertAid H Minus First Strand cDNA Synthesis 

Kit, Fermentas, USA) and PCR was performed as described 
[23]. with minor modifications. 

 

NA subtyping 

The NA subtyping was done by neuraminidase inhibition 

(NAI) assay as per the standard protocol [43]. A dilution of the 

isolate that gave 0.5 OD with neuraminidase assay was used 

in the NAI test. The NA subtype was determined using the 

subtype specific reference sera for N1–N9 subtypes obtained 

from VLA, Surrey, UK and antigens from NVSL, USA. 

Neutralization of the virus by subtype specific antiserum 

resulting in non-development of pink color indicated the NA 

subtype of the isolate. 

 

Intravenous Pathogenicity Index (Ivpi) Test  
Five H9N2 isolates (accession no. 2424/04, 2543/04, 2544/04, 

2317/04 and 3722/04) isolated, were subjected to intravenous 

pathogenicity index (IVPI) test in chickens 

 

Experimental Design 

To determine the pathogenicity of the five virus isolates, the 

IVPI test was carried out according to the recommendation of 

the Office International Des Epizootics [30]. The IVPI test was 

conducted in three phases using five different virus isolates as 

shown in Table-1 and in each phase a control group was also 

maintained.  

 
Table 1: Different Phases of IVPI Test 

 

Laboratory accession no. HA titer 

Phase I 

2543/04 1:128 

2544/04 1:16 

Phase II 

2317/04 1:32 

2424/04 1:16 

Phase III 

3722/04 1:64 

 

Four to six-week-old specific-pathogen-free chickens were 

obtained from government poultry farm, Bhopal, that were 

tested for the absence of antibodies to avian influenza viruses. 
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Eight birds in each group were injected intravenously in 

jugular vein with 0.1 ml per bird of inoculum prepared by 

diluting fresh infectious allantoic fluid having a HA titre > 16 

with sterile 1X PBS and control groups were inoculated with 

1X PBS. Birds where examined daily for 10 d and scored 0 if 

normal, 1 if sick, 2 if very sick, and 3 if dead (the judgment of 

sick and severely sick birds is a subjective clinical 

assessment. Normally, ‘sick’ birds would show one of the 

following signs and ‘severely sick’ more than one of the 

following signs: respiratory involvement, depression, 

diarrhoea, cyanosis of the exposed skin or wattles, edema of 

the face and / head, nervous signs. Dead individual birds must 

be scored as 3 at each of the remaining daily observations 

after death). Examine the birds for clinical signs at intervals 

of 24 h over a 10-day period. At the end of 10 day of the 

observation period, the sum of the observations in each 

category was totalled and divided by the total number of 

observations. Kill any bird unable to feed or drink and record 

as dead at the following day’s observation time. 

 

Collection of blood samples 

After 10 day of virus inoculation blood samples were 

collected from both inoculated test group and uninoculated 

control group. Blood samples where tested for the presence of 

influenza A virus antibody by AGID test. 

 

Collection of tissue samples 
Tissue samples were collected from euthanatized or naturally 

dead chickens in each inoculated group on 10 day post 

inoculated. Tissue samples were also collected daily from any 

other chickens that died during the experiment. Tissue 

samples were also collected from each uninoculated control 

chickens. The following tissues samples were collected: brain, 

trachea, lung, spleen, heart, kidney, pancreas, liver, 

proventriculus and intestine A part of tissue sample was fixed 

in 10% neutral buffered formalin solution and was later used 

for histopathological studies. Another part was cryopreserved 

at -40 oC and was later used for IFAT. 

 

Histopathology  

Tissue samples were routinely processed to paraffin wax 

blocks, and sections where stained with hematoxylin and 

eosin (H and E) for light microscopic examination.  

 

Immunofluorescent test 
The immunofluorescent test was performed on 5 µm cryostat 

tissue sections for the demonstration of AIV antigen in the 

tissues. For the test, 5 µm tissue sections were mounted on 

clean RNase free glass slides. The tissue sections were fixed 

in chilled pure acetone for 30 min. Then sections were 

washed by flooding with 1X PBS (pH 7.2) for 10 min. After 

proper wash, sections were flooded with 1:200 diluted AIV 

polyclonal antibody and incubated, for 1 h at 37oC. Sections 

were again washed once with 1X PBS for 10 min and then 

incubated with 1:350 anti-chicken IgG FITC conjugate for 1/2 

h in dark room. Again, give a proper wash for 10 min. Finally, 

the slides were mounted in 50% glycerol and viewed in a 

fluorescent microscope for fluorescence, for the presence of 

AIV antigen inside the tissues. 

 

Results 
A total of 1,423 number of tissue samples were received from 

various parts of the country. The tissue samples were 

processed for virus isolation in avian influenza virus antibody 

negative chicken embryos of 9-11 d old after dilution of 1:10 

with 1X PBS. The allantoic fluid from the infected embryos 

was harvested at 72 h after infection. 

 

Subtyping of influenza virus 

HI Test 
The virus isolates that gave HA titers had been subjected to 

HI test with the reference positive serum imported from 

NVSL, USA for various subtypes viz. H5, H7 and H9 

subtypes. The virus isolates showed no HI with the H5 and 

H7 subtype specific reference positive serum but gave a HI 

titer of 1:32 with H9 subtype specific reference positive 

serum indicating that the virus isolates were influenza A H9 

subtype. The reference H9 subtype specific antigen gave an 

HI titer of 1:64. The virus isolates were also subjected to HI 

test with NDV hyperimmune serum and all samples gave 

negative result indicating that the isolates were free of ND 

virus contamination. 

 

Neuraminidase inhibition assay 
One of the isolates (accession no. 3722/04) was subjected to 

neuraminidase assay. For this, various dilutions of the virus 

viz. neat, 10-0.5, 10-1.0, 10-1.5, 10-2.0 and 10-2.5 were used. 

The OD values for each dilution of the virus were measured 

in the spectrophotometer at a wavelength of 549 nm.Serial 

dilutions of the reference serum for all the nine subtypes N1-

N9 were made as per the standard procedure. The virus 

showed inhibition of the neuraminidase activity up to the 

dilution of 10-1.0 as indicated by white color of the reaction 

mixture when compared with other subtypes against N2 

subtype antiserum. This indicated that the virus belongs to N2 

subtype. 

 

Intravenous pathogenicity index test 

Passaging of virus isolates in embryonated chicken eggs 
The influenza H9N2 virus isolates (accession no. 2543/04, 

2544/04, 2317/04, 2424/04, and 3722/04) isolated earlier were 

passaged in 9-11 d old embryonated chicken eggs after 

neutralizing 1:10 dilution with NDV hyperimmune serum. 

The allantoic fluid from the infected embryos was harvested 

at 72 h after infection and tested by HA test for the presence 

of the virus. The virus isolates were diluted in the ratio of 

1:10 with 1X PBS as per the recommended procedures of 

WHO/OIE. The test was conducted in three phases and the 

results are shown in Tables 2; 3, and 4. Two birds inoculated 

with the virus isolate 2543/04 and 2544/04 showed mild 

respiratory distress on the 6 and 4 day, respectively. The birds 

recovered next day and remained normal throughout the 

remaining period of study. The birds were observed for a 

period of 10 day and all the surviving birds were sacrificed 

and observed for gross lesions if any. Both the control and 

inoculated birds did not show any clinical signs and lesions. 
 

Phase I: 
 

Clinical Signs D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 Total Score 

Virus 2543/04 

Normal 8 8 8 8 8 8 8 8 8 8 80×0 =0 

Sick 0 0 0 0 0 1 0 0 0 0 1×1 =1 

Paralyzed 0 0 0 0 0 0 0 0 0 0 0×2 =0 
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Dead 0 0 0 0 0 0 0 0 0 0 0×3 =0 

Total =1 

Index 0.0125 

Virus 2544/04 

Normal 8 8 8 8 8 8 8 8 8 8 80×0 =0 

Sick 0 0 0 1 0 0 0 0 0 0 1×1 =1 

Paralyzed 0 0 0 0 0 0 0 0 0 0 0×2 =0 

Dead 0 0 0 0 0 0 0 0 0 0 0×3 =0 

Total =1 

Index 0.0125 

Control 

Normal 8 8 8 8 8 8 8 8 8 8 80×0 =0 

Sick 0 0 0 0 0 0 0 0 0 0 0×1 =0 

Paralyzed 0 0 0 0 0 0 0 0 0 0 0×2 =0 

Dead 0 0 0 0 0 0 0 0 0 0 0×3 =0 

Total =0 

Index 0.0000 

 

The index is calculated as the mean score per bird per 

observation. [Non-pathogenic 0 (range 0-1.0)], D-Day 

Table 2 Intravenous Pathogenicity Index Test Observation for 

Phase I  

 

Phase II: 
 

Clinical Signs D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 Total Score 

Virus 2317/04 

Normal 8 8 8 8 8 8 8 8 8 8 80×0 =0 

Sick 0 0 0 0 0 0 0 0 0 0 0×1 =0 

Paralyzed 0 0 0 0 0 0 0 0 0 0 0×2 =0 

Dead 0 0 0 0 0 0 0 0 0 0 0×3 =0 

Total =0 

Index 0.0000 

Virus 2424/04 

Normal 8 8 8 8 8 8 8 8 8 8 80×0 =0 

Sick 0 0 0 0 0 0 0 0 0 0 0×1 =0 

Paralyzed 0 0 0 0 0 0 0 0 0 0 0×2 =0 

Dead 0 0 0 0 0 0 0 0 0 0 0×3 =0 

Total =0 

Index 0.0000 

Control 

Normal 8 8 8 8 8 8 8 8 8 8 80×0 =0 

Sick 0 0 0 0 0 0 0 0 0 0 0×1 =0 

Paralyzed 0 0 0 0 0 0 0 0 0 0 0×2 =0 

Dead 0 0 0 0 0 0 0 0 0 0 0×3 =0 

Total =0 

Index 0.0000 

 

The index is calculated as the mean score per bird per 

observation. [Non-pathogenic 0 (range 0-1.0)] in vitro, D-Day 

Table 3 Intravenous Pathogenicity Index Test Observation for 

Phase II 

 
Phase III: 

 

Clinical Signs D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 Total Score 

Virus 3722/04 

Normal 8 8 8 8 8 8 8 8 8 8 80×0 =0 

Sick 0 0 0 0 0 0 0 0 0 0 0×1 =0 

Paralyzed 0 0 0 0 0 0 0 0 0 0 0×2 =0 

Dead 0 0 0 0 0 0 0 0 0 0 0×3 =0 

Total =0 

Index 0.0000 

Control 

Normal 8 8 8 8 8 8 8 8 8 8 80×0 =0 

Sick 0 0 0 0 0 0 0 0 0 0 0×1 =0 

Paralyzed 0 0 0 0 0 0 0 0 0 0 0×2 =0 

Dead 0 0 0 0 0 0 0 0 0 0 0×3 =0 

Total =0 

Index 0.0000 

 

The index is calculated as the mean score per bird per 

observation. [Non-pathogenic 0 (range 0-1.0)], D-Day Table 

4. Intravenous Pathogenicity Index Test Observation for 

Phase III 

 

Serology 

Avian influenza virus group specific precipitating antibodies 

where present in the serum samples collected from all the five 

group, on fourth and tenth day, which where inoculated with 
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the virus. There was no evidence of precipitating antibodies 

against AIV. 

 

 

Histopathology 
On histopathological examination no significant lesions 

characteristic of avian influenza could be observed in any of 

the target organs 

Immunofluorescence Test 
For detection immunofluorescent antigen of avian influenza 

virus brain, trachea, lung, heart, proventriculus, liver, spleen, 

kidney, and intestine of all test groups were used. Except in 

two birds inoculated with the virus isolate no. 2543/04 and 

one bird inoculated with the virus isolate no. 2544/04 

immunofluorescence antigen could not be detected in any test 

group Table 5. 
 

Table 5: Results of Immunofluorescence Test 
 

Organs 
Phase I Phase II Phase III 

2543/04 2544/04 Control 2317/04 2424/04 Control 3722/04 Control 

Brain Positive (1 bird) Negative Negative Negative Negative Negative Negative Negative 

Trachea Positive (1 bird) Negative Negative Negative Negative Negative Negative Negative 

Lungs Negative Negative Negative Negative Negative Negative Negative Negative 

Heart Negative Negative Negative Negative Negative Negative Negative Negative 

Proventriculus Negative Negative Negative Negative Negative Negative Negative Negative 

Liver Negative Negative Negative Negative Negative Negative Negative Negative 

Spleen Negative Negative Negative Negative Negative Negative Negative Negative 

Kidney Negative Negative Negative Negative Negative Negative Negative Negative 

Intestine Negative Positive (1 bird) Negative Negative Negative Negative Negative Negative 

 

Virus reisolation  

Avian influenza virus reisolation was attempted from the both 

infected and control groups from liver, kidney, proventriculus, 

brain, trachea, spleen, intestine and heart which were 

collected on 10 day of post infection. The inoculums prepared 

from these organs were used for inoculation of embryos. 

Reisolation of virus could be achieved from three groups (of 

isolates with accession no. 2543/04, 2544/04, and 2317/04) 

and not from two other groups (of isolates with accession no. 

2424/04, and 3722/04) and control group Table 6.  

 
Table 6: Reisolation of Virus in Experimental Studies  

 

Brain Trachea Lung Heart Proventriculus Liver Spleen Kidney Intestine 

Phase I 

2543/04 

+ + + + + + - + + 

2544/04 

+ - + + + + - + + 

Control 

- - - - - - - - - 

Phase II 

2317/04 

+ + + + + + - - + 

2424/04 

- - - - - - - - - 

Control 

- - - - - - - - - 

Phase III 

3722/04 

- - - - - - - - - 

Control 

- - - - - - - - - 

* + = Positive sample 

* - = Negative sample 
 

Discussion 

A total of 1,423 number of tissue samples received from 

various parts of the country were processed for virus isolation 

in avian influenza virus antibody negative chicken embryos of 

9-11 d. All the isolates of avian influenza virus grew readily 

in 9-11 day old embryonated chicken eggs, as the avian 

influenza viruses are very stable in allantoic fluid because the 

presence of protein protects the viruses, making this the most 

universally used method for isolation of avian influenza 

viruses [11]. The allantoic fluid from the infected embryos was 

harvested at 72 h after infection and HA titer was determined 

as per the procedure detailed [43].  

To determine the antigenic subtype based on the immunologic 

specificities of their surface glycoprotein antigens, HAs and 

NAs [11, 16]. Determination of the subtypes of influenza A virus 

isolates are the first steps in the characterization of influenza 

viruses [45]. The HA subtype is identified in the HAI test [10] 

using a panel of antisera prepared against the 15 distinct HAs 
[11, 40]. However recently a new HA subtype numbered 16 has 

also been identified [12]. Typing is facilitated by using antisera 

against the isolated HA; this helps avoid steric inhibition due 

to antibodies against the NA.  

The intravenous pathogenicity index test was conducted for 

five different isolates in three different phases. The 

experimental birds were observed for a period of 10 d and all 

the surviving birds were sacrificed, as proposed [43]. Avian 

influenza infections in domestic poultry come out within 

different clinical syndromes [44]. The occurrence of the disease 
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syndrome or the degree of severity of the disease produced in 

domestic poultry depends on multiple factors like the 

pathogenicity of the virus, care and nutrition of birds, age of 

the birds, route of infection, and existence of secondary 

infections [8, 38]. Severity of the disease also depends on 

whether the infection was natural or experimental as some 

AIV stains caused sever systemic infections and high 

mortality in natural conditions, [9, 27, 29]. The virus produced in 

mild disease in the experimental infections [4, 15, 19, 35]. In the 

present study, mortality was not observed during the 10-d 

observation period after intravenous inoculation with five 

isolates. Even the birds did not show clinical signs and/or 

gross lesions. No death occurred in control birds. The 

pathogenicity indices of the isolates with accession numbers 

2543/04 and 2544/04, studied in the Phase I, were found to be 

0.0125. All the other three isolates gave scores of 0.00. Thus, 

all the five isolates studied were found to be non-pathogenic 

according to the European Union definition [43].  

The blood samples collected from experimental birds where 

tested for the presence of influenza A virus antibody by AGID 

test. The control group did not show any serologic evidence 

of AIV infection. The avian influenza virus group specific 

precipitating antibodies were present in the serum samples 

collected from all the five inoculated groups, on four and ten 

days. Similar observations were also recorded by [25]. 

Variations in the pathogenicity and transmissibility of 

influenza viruses for different hosts have frequently caused 

problems in diagnosis, definition and the understanding of the 

influenza infection in poultry [6]. Most of the differences 

reported in field infections of the same species of birds with 

ostensibly the same virus have been as a result of 

exacerbation due to other organisms or adverse conditions [28] 

and in laboratory infections influenza viruses have tended to 

be either overtly pathogenic or of low pathogenicity for 

chickens and turkeys [4].  

The organs collected from the experimental chickens did not 

present significant lesions, on histopathological examination, 

except for mild congestion in lung with one isolate (with 

accession numbers 2543/04) [25] did not obtain any 

histopathological lesion in experimental inoculation studies of 

a mild pathogenic influenza virus strain in chickens. The 

strains used in this study were found to be non-pathogenic and 

thus, might have failed to produce any substantial 

histopathological lesions as there might have been lack of 

persistence of the virus in the tissues [25]. 

The immunofluorescence test developed by [5] following the 

1985 HPAI outbreak in Victoria, Australia, using a small 

number of tissues from experimentally infected chickens. This 

test was subsequently used to provide a rapid diagnosis in the 

1992, 1994, 1997 and 2002 [34]. In the present study 

immunofluorescence test was used to study the tissue tropism 

of avian influenza viruses’ isolates experimentally infected in 

chickens. Liver, kidney, proventriculus, brain, trachea, spleen, 

intestine and heart, from infected and control groups were 

collected and processed for immunofluorescence test. The 

antigen was detected only in the brain and trachea of the 

chicken group experimentally infected by the isolates with 

accession numbers 2543/04 and intestine of the chicken group 

experimentally infected by the isolates with accession 

numbers 2544/04. Remaining organs of the chicken groups 

experimentally infected by these two isolates as well as all the 

organs of the chicken groups experimentally infected by the 

other three isolates lacked immunofluorescence. [25] had 

reported similar findings where one of the strain of avian 

influenza virus experimentally inoculated into chickens was 

not detected by immunoperoxidase staining though showed 

the presence of AIV-specific AGP antibodies in serum. 

Immunofluorescence test identifies simply the presence of the 

influenza A antigen in an organ that is not infected by LPAI 

viruses [34]. All the isolates studied in the present study were 

found to be non-pathogenic and thus the organs from 

experimentally infected birds failed, with few exceptions, to 

give immunofluorescence. 

 

Conclusion  
H9N2 subtypes were found to be present in the Indian 

poultry, and all the isolates subjected to intravenous 

pathogenicity index (IVPI) test were found to be non-

pathogenic. The organs collected from the experimental 

chickens did not present significant lesions and also the 

Immunofluorescence test showed that the organs from 

experimentally infected birds failed, with few exceptions, to 

give immunofluorescence. 
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