
International Journal of Animal and Veterinary Advances 3(2): 91-93, 2011
ISSN: 2041-2908
© Maxwell Scientific Organization, 2011
Received: February 05, 2011 Accepted: March 08, 2011 Published: April 05, 2011

Corresponding Author: Dr. M.M. Hadipour, Department of Clinical Sciences, School of Veterinary Medicine, Islamic Azad
University, Kazerun Branch, Kazerun, Iran

91

Age Distribution Profile of H9N2 Avian Influenza Virus Antibody Titers in Humans

M.M. Hadipour, M.R. Hadipourfard, S. Pazira, M. Jafarpour and F. Azad
Department of Clinical Sciences, School of Veterinary Medicine, 

Islamic Azad University, Kazerun Branch, Kazerun, Iran

Abstract: To understanding the serological status of H9N2 avian influenza virus in human population
according to age bias, we studied 240 serum samples from male persons with ages between 5-70 years of age
in different regions of Fars province, Iran. Haemagglutination-Inhibition assay was used for evaluation of H9N2
antibody titers in persons sera. None of these persons received any of influenza A vaccines. All persons
clinically normal without any influenza-like illness and were encouraged to participate in this study by
veterinary information agency. Age distribution was as follows: 5-15 years, 8.0%; 16-26 years, 12.0%; 27-37
years, 16.0%; 38-48 years, 20.0%; 49-59 years, 22.0%; and 60-70 years, 22.0%. The increasing seropositive
rate with increased years of age could be due to frequent exposures during the life periods.
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INTRODUCTION

Influenza A viruses infect a large variety of animal
species, including humans, pigs, horses, sea mammals,
and birds, occasionally producing devastating pandemics
in humans, such as in 1918, when over twenty million
deaths   occurred  worldwide  (Taubenberger  and
Morens, 2006; Potter, 2006; Palese, 2004; Nicholson,
2003; Edwin, 2006). In late 1997 during the H5 outbreak,
several subtypes were identified in domestic poultry in
addition to H5N1, of which H9N2 was the most prevalent.
Domestic chickens, the source of most infections,
appeared to act as an intermediate host in avian-to-human
transmission. Pigs, which are readily infected by avian
and human viruses, may act as an intermediate host both
for transmission and in facilitating genetic reassortment
between avian and human viruses, as may have occurred
prior to the emergence of the 1957 H2N2 and 1968 H3N2
pandemic  viruses  (Palese,  2004; Nicholson, 2003;
Edwin, 2006; Alexander and Brown, 2000). The
emergence of an avian virus in the human population
prompted an epidemiological investigation to determine
the extent of human-to-human transmission of the virus
and risk factors associated with infection (Rowe et al.,
1999). These studies suggest that influenza A viruses
currently circulating in avian species represent a source of
viruses capable of infecting mammals, thereby
contributing to the influenza A antigenic pool from which
new pandemic strains may originate (Hinshaw et al.,
1981). A number of different subtypes of avian influenza
(AI) viruses have emerged in humans including H5N1,
H7N2, H7N7 and H9N2. These influenza viruses are
excreted in the infected birds and in their respiratory
secretions. Transmission to humans can result from close

contact with infected (dead or live) poultry, droppings, or
contaminated surfaces. The suspected organs of influenza
virus entry to humans are assumed to be the mouth, nose,
eyes and lungs. Avian influenza H9N2 infections have
been reported in the Middle East causing widespread
outbreaks in commercial chickens in Iran, Saudi Arabia,
and Pakistan (Alexander, 2006). An outbreak of H9N2
infection in poultry farms was first reported in 1998 in
Iran (Nili and Asasi, 2002) which is now endemic and
vaccination against this subtype is practiced, routinely.
The aim of this study was to investigate seropositivity
against H9N2 influenza virus among male persons with
ages between 5-70 years of age in different regions of
Fars province, Iran.

MATERIALS AND METHODS

Sample collection: A seroepidemiological investigation
was conducted in October 2010 by taking 4 mL blood
samples from 240 participants (40 samples from each age
group) according to age bias. The participants were all
men in a 5-70 age range in different regions of Fars
province, Iran. Samples were accompanied with
questionnaires on demographic information and data on
vaccination history, occupational type exposure,
employment history and recent influenza symptoms. All
persons were encouraged to participate in this study by
veterinary information agency, which informed them
about the public health importance of this research.  

Serology: Blood samples were maintained at room
temperature and transported to the shiraz veterinary
research laboratory within 24 h. Blood samples were
centrifuged for serum separation. Sera were separated and
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stored at -20ºC until used. Human sera were tested using
the Hemagglutination Inhibition (HI) assay, as described
by World Health Organization (WHO, 2002), against the
locally circulating H9N2 strain. The samples were tested
to investigate antibodies against the A/Chicken/
Iran/772/99 (H9N2) virus using a modified HI adapted by
Meijer et al. (2006). Sera were inactivated at 56ºC and
treated with RDE following heme-adsorption with packed
horse erythrocytes. HI assay was performed using 2HA
units and 1% horse erythrocytes in V-bottom plates. The
seropositive rate was defined as the percentage of serum
titers $40 by HI. A p<0.05 was considered significant
correlation between age and HI titer.

RESULTS AND DISCUSSION

None of participants received any of influenza A
vaccines. All persons clinically normal without any
influenza-like illness. The seropositive rate among
participants according to age distribution profile was as
follows: 5-15 years, 8.0%; 16-26 years, 12.0%; 27-37
years, 16.0%; 38-48 years, 20.0%; 49-59 years, 22.0%;
and 60-70 years, 22.0%. With increasing the participant
age, the HI titer increased too. A significant correlation
(p<0.05) was observed between the participant age and
their sera HI titer. Since 1998, an epidemic of avian
influenza occurred in the Iranian poultry industry and now
this virus is endemic in Iranian poultry farms (Nili and
Asasi, 2002). The significant correlation between SPR
and participant age in the present study was possibly due
to frequent exposure of adults and older persons during
their life. In the serological study of H9N2 avian
influenza virus in five human population in Fars province,
Iran, the seroprevalence were determined 87, 76.2, 72.5,
35.6 and 23% in poultry farm workers, slaughter-house
workers, veterinarians, patients with clinical signs of
respiratory disease and normal general citizens,
respectively (Hadipour, 2010). Alizadeh et al. (2009)
reported that the seroprevalence of avian influenza
(H9N2) in slaughter-house workers and poultry farm
workers were 51.6 and 24.6%, respectively. In virological
and serological surveys of H9N2 subtype of influenza A
virus in chickens and humans in Shenzhen city,
approximately 26% of human sera and only 7% of
chicken sera were seropositive, and the study concluded
that human H9N2 virus infection probably derived from
the H9N2 chicken virus (Cheng et al., 2002). In a
serological study to assess the epidemic status of avian
influenza A (H9N2) virus in chickens and men in
Guangzhou area, it was shown that anti-H9N2 antibody
was found in 12.8% of the chickens and 5.1% of the
poultry-farm workers (Li et al., 2004). The results of a
sero-epidemiological survey on avian (H9N2) virus in
humans, chickens, and pigs showed that approximately
19%  of  humans  presented antibodies against the H9N2

virus, and 5 strains of influenza A (H9N2) virus were
isolated from the patients (Guo et al., 1999). In another
study, HI and neutralization titers of H9N2 virus in the
serum of a convalescent patient reached 400 and #640,
respectively. An HI antibody titer of 25 against H9N2
virus was also detected in the serum of patient's mother.
The main hypotheses are that the mother had contact with
birds, especially chickens carrying H9N2 virus, and then
transmitted it to the patient, or the patient herself directly
breathed air with H9N2 virus particles (Guo et al., 2000).
Peiris et al. (1999) reported the clinical features of two
cases of human infection with influenza A virus subtype
H9N2 in Hong Kong, and showed that serum samples
from blood donors in Hong Kong had neutralizing
antibodies suggestive of prior infection with influenza
H9N2. Jia et al. (2009), from a total of 583 sera from
farmers in Xinjiang with positive titers equal to or greater
than 160, showed that 10 (1.7%) were positive for H9
virus   infection.   In   another  study  carried  out by
Meijer et al. (2006), with a cut off of #40, found that 2
(6%) of A (H7)-infected individuals, 36 (7%) of 508
poultry exposed individuals, and 4 (6%) of 63 individuals
exposed to A (H7)-infected individuals presented A (H7)
specific antibodies. 

CONCLUSION

Frequent exposure of humans to H9N2 avian
influenza virus during their life result in increasing the
antibody titers in their sera. A massive vaccination
programme should be used in human population at
different years of age (especially in persons with high
occupational exposure) for protecting them against the
H9N2 avian influenza virus which is endemic in Iranian
poultry farms and it has public health significance.  
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