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ABSTRACT

Background: In the last decade H9N2 avian influenza viruses had caused outbreaks in poultry in many parts of the world. This subtype could
infect other animals such as human and pig. Avian H9N2 virus has acquired receptor binding characteristics typical of human’s strains,
increasing the potential for reassortment in both human and pig respiratory tracts. This indicates that the A/lH9N2 would be a potential threat
to human population.

Objectives: The aim of this was to indentify the presence of A/H9N2 virus among different high risk occupational groups, in Tehran and
Qazvin provinces in seasonal outbreak in Iran.

Material and Methods: 182 sera were collected from the poultry farms and slaughterhouse workers, and animal vaccinators and also
veterinarians in seasonal outbreak (December 2010, January 2011 and July 2011). Hemagglutination Inhibition (HI) and ELISA assays were
performed to detect anti-H9 antibody. Sera adsorption was performed to eliminate cross-reactivity between anti-H3 and anti-H9. In HI test the
titer >20 was considered to be positive.

Results: Only 3(1.64%)in HI that showed titer >20and 21(11.53%) sera in ELISA showed OD &gt; 0.7 were assumed positive for H9 virus infection.
Conclusions: The findings of this study show that H9N2 avian influenza virus can infect human. Repeated interspecies transmission HON2
viruses from poultry to human raises concerns about adapting of this subtype with new host.
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1. Background

Influenza A viruses belong to the Ortomyxoviridae Fam-
ily that base on two surface glycoproteins, i.e. the hem-
agglutinin (HA) and neuraminidase (NA), are classified to
different subtypes (1). Among the 16 HA subtype viruses
detected in wild birds and poultry throughout the world,
Subtypes of H5, H7 and H9 could cross interspecies barri-
ers and infect humans and pigs.

Avian influenza A viruses of subtype HON2 were first de-
tected in the United States in 1966 (2). This subtype were
obtained from domestic pigs in 1998 in Hong Kong .Two
strains of AJHON2 subtypes; Duck/HK/Y280/97(Y280-like)
and Quail/HK|G1/97(G1-like) were isolated for the first
time from humans in 1999 (3). In 2003, human cases of
H9N2 virus were reported in Hong Kong (4). Detection
of antibody to H9N2 has been reported from human in
southern East Asia during past years, suggesting that ad-
ditional unrecognized human H9N2 infections have oc-
curred.

Since 1998, H9N2 avian influenza outbreaks have been
one of the major problems in the Iranian poultry in-
dustry which is now vaccination against this subtype is
practiced, routinely (5). Infection of Human reports with
avian H9N2 subtype in recent years in Iran indicate that
Iranian HON2 virus may cause some changes in their
structure and obtained potential tread to create pandem-
ic in human population (6).

2. Objectives

The aim of this study was to monitor the presence of A/
H9N2 antibody among different high risk occupational
groups, in Tehran and Qazvin provinces in seasonal out-
break in Iran (December 2010, January 2011, and June
2011) using HI and ELISA assays.

3. Materials and Methods

This study was conducted in season outbreakamong dif-
ferent high risk occupational categories including poul-
try and slaughter workers, veterinarians and vaccinators
who are in high risk of INF infection. Samples taken from
Tehran and Qazvin provinces that have highest human
populations and large numbers of poultry farms and
slaughterhouses in Iran. A5 ml Peripheral blood samples
from Tehran (No.102) and Qazvin (No. 80) provinces were
collected and then transported in ice bag container to
the laboratory. 15 blood samples of individuals who have
no contact with poultry collected and used as negative
controls.

Antibodies to H9N2 avian influenza virus in the serum
samples were examined using the hemagglutination-
inhibition (HI) and Enzyme-Linked immunosorbent As-
say (ELISA). The influenza antigen used for the assays was

the locally circulating HON2 strain. HON2 anti-serum, A/
HK[1073/99(07/146), that obtained from the National In-
stitute for Biological Standards and Control (NIBSC), used
as a positive control. Samples were accompanied with
questionnaires on demographic information and data
on vaccination history, occupational type exposure, em-
ployment history and recent influenza symptoms.

3.1. Hemagglutination Inhibition (HI) Assay

This assay was carried out following the WHO influenza
laboratory procedures (7). Briefly, sera were treated with
receptor destroying enzyme (RDE) and absorbed with the
erythrocytes to remove non-specific hemagglutination.
A U-bottom 96-well microtiter plates with 0.5% chicken
erythrocytes used. Sera adsorption was performed to
eliminate cross-reactivity between anti-H3 and anti-H9
before HI tests. One part of serum was added to two parts
of AJpanama/2007/99 (H3N2) virus and incubated for one
hour at room temperature then storage for two hours at
4°C.To confirm absence of the virus, serial dilutions were
prepared following incubation with RBCs. Negative hem-
agglutination suggested successful virus removal.

3.2. Enzyme-Linked Immunosorbent Assay (ELISA)

Influenza antigen was adjusted to a concentration of 1
pg per ml in PBS, and 100 ml was added to each well of 96-
well immunoassay and was incubated overnight at 4°C.
The serum samples were diluted 1/100 in PBS containing
0.5% (wt/v) gelatin and 0.05% Tween 20. Antigen coated
immunoassay plates were washed three times with wash-
ing buffer, and 100 ul of the diluted serum was added to
the wells. Following one hour incubation at 37°C, the
plates were washed 4-5 times with washing buffer. Then,
100 pl of horseradish peroxidase-labeled anti-human IgG
diluted 1/30,000 in PBS containing 0.5% (wt/v) gelatin and
0.05% Tween 20 was added to each well (8).

The plates were incubated for one hour at 37°C and
washed 4-5 times with wash buffer. One hundred micro-
liters of TMB substrate (3,37, 5,5 -tetra methylbanzidine)
was added to each well and stopped with an equal vol-
ume of 2N sulfuric acid after color development. The ab-
sorbance was measured at 450 nm with spectrophotom-
eter. Negative control human sera were tested in each
ELISA to establish threshold. An OD of > 0.7 was consid-
ered positive for the ELISA. Data were analyzed with SPSS
17, Chi-Square test.

4. Results

In HI test, only three (1.64%) samples from two provinces
were antibody positive to AlH9N2. One sample was from
Tehran and two samples were from Qazvin province. In
ELISA, 21 (11.53%) sera were positive that 9 and 12 sera were
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from Tehran and Qazvin provinces, respectively (Table 1).
Based on the questionnaire, age, gender and poultry con-
tact history were all not statistically associated with H9

virus infection in two serologic assays but high signifi-
cant association between ELISA and HI assay with P < 0.01
was found.

Table 1. Characteristics of Participants in Serological Survey

Viral subtype  Province Groups Sample HI titer (%) ELISA
Numbers Neg(<10) Neg(=10) Pos( 220) Neg Pos
swa 51 100 0 0 48(94.11%)  3(5.82)
Tehran PWa 36 33(91.66%)  2(5.6) 1(2.7) 30(83.33) 6(22.22)
H9N2 va 15 100 0 0 0 0
swa 46 43(94) 1(2) 2(4) 34(73.91) 12 (26.08)
Qazvin PW4 24 100 0 0 100
va 10 100 0 0 100 0

2 Abbreviations: SW, Slaughter-house Workers; PW, Poultry Workers; V, Vaccinators and Veterinarians.

5. Discussion

Our study indicated that H9N2 avian influenza viruses
could cause infection in humans by long time direct
contact with poultry. Subtype of H9N2 is classified as
low-pathogenicity viruses both by molecular character-
ization and by patho-typing. Viruses of this subtype are
unique among low pathogenicity avian influenza viruses
in that they infect a wide variety of species, including
chickens, quail, turkeys, ducks, geese, pigs, and humans.
After the first outbreak of H9N2 avian influenza in Iran
in early 1998 that has imposed great economical losses to
the poultry industry, some general and molecular-based
studies have been conducted mostly on hemagglutinin
(HA) protein to evaluate its probable significant muta-
tions related to varied pathogenicity features of the local
avian influenza isolates.

Serological surveys using HI assay, showed positive rate
of H9N2 antibody presence in human population, such
as in Hong Kong workers (30%) in chine, in Shenzhen
province (26%), Guangdong province (9.52%) and poultry
farm workers of Guangdong province (5.1%) (9, 10). Hu-
man infections with the HON2 subtype have been report-
edinIran. A previous seroepidemiological study on HON2
infection was carried out in Tehran province in 2006 with
a positive rate of 37.7 % (9). Another studies identified pos-
sible H9 infections in humans in other reigns in Iran (10,
11).

The lower titers in this study might result from mild
natural this subtype that not creates marked antibody
responses. Furthermore, these results could reflect the
decay of antibody titers over time. Difference between
ELISA and HI results reflect to isotype of antibody to be
detected by these tests. The ELISA used in this study was
designed to detect IgG specific for HON2 virus while HI as-
say can detect IgM antibodies produced to the virus (12).
In early viral infection, primary antibody that appears
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is IgM. Therefore, HI test may be useful in detecting ani-
mals exposed recently to Influenza virus. In conclusion,
we have demonstrated H9 sero-positivity in adjacent and
most populated provinces in Iran. Although no docu-
mented clinical cases of H9 infection in human during
this study were reported, repeated interspecies transmis-
sion A/[H9N2 viruses from poultry to human raises con-
cerns about adapting of this subtype with new host.
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