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ABSTRACT

The aim of the study was to determine the presence and distribution or to confi rm the absence of avian infl uenca 
viruses in farmed poultry in the poultry production systems 1 and 2 from the eight statistical regions in R. Macedo-
nia. Total number of 1215 cloacal swabs from poultry were sampled. Each sample was processed and analysed by 
both molecular (RRT-PCR) and classical virology methods (virus isolation and identifi cation). All samples gave 
negative result for presence of avian infl uenza viruses. Commercial poultry production systems have biosecurity 
measures preventing the entry of pathogens i.e avian infl uenza viruses, therefore resulting with no circulation of 
these viruses in the sampled farmed poultry fl ocks.
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INTRODUCTION

Avian infl uenza (AI) represents one of the great-
est concerns for public health that emerged from the 
animal reservoir in recent times. 

AI is a listed disease of the World Organisation 
for Animal Health (OIE) that has become a disease 
of great importance both for animal and human 
health. Until recent times, AI was considered a dis-
ease of birds with zoonotic implications of limited 
signifi cance. The emergence and spread of the Asian 
lineage highly pathogenic AI (HPAI) H5N1 virus 
has dramatically changed this perspective; not only 
has it been responsible of the death or culling of mil-
lions of birds, but this virus has also been able to 
infect a variety of non-avian hosts including human 
beings. [1]

According OIE, Notifi able AI (NAI) is an infec-
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tion of poultry caused by any Infl uenza Type A virus 
(IAV) of the H5 or H7 subtypes, or by any IAV with 
an intravenous pathogenicity index (IVPI) greater 
than 1.2 or killing at least 75 percent of the inoculat-
ed chickens. NAI viruses can be divided into highly 
pathogenic notifi able avian infl uenza (HPNAI) vi-
ruses and low pathogenicity notifi able avian infl u-
enza (LPNAI) viruses. [2]

IAV are orthomyxoviruses infecting a wide range 
of domestic birds, wildfowl and shorebirds, but also 
many other species, including humans, pigs, horses, 
mink, felids and other mammals [3]. Their genome 
is comprised of eight (8) negative-sense RNA seg-
ments that code for ten distinctive proteins. They 
are classifi ed based on two surface glycoproteins 
expressed on virus particles: hemagglutinin (HA) 
and neuraminidase (NA). In poultry and wild birds, 
IAV representing 16 HA (H1- H16) and 9 NA (N1-
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N9) antigenic subtypes are in circulation in numer-
ous combinations (i.e. HyNx). [4, 3]

Like most zoonotic diseases, the epidemiology 
of IAV in poultry is defi ned by interactions between 
hosts, agents and environments [5]. Among avian 
species IAV prevalence can vary greatly according 
to season and location and because individual spe-
cies - and populations within species exhibit differ-
ent food, climatic and habitat preferences, migratory 
behaviours and agro-geographic ranges, individual 
species within these groups may play radically dis-
tinct but important roles in the epidemiology of bird 
fl u [6].

Predominantly water-associated wild birds such 
as ducks, geese, gulls and shorebirds form the res-
ervoir of infl uenza A viruses in nature. All sixteen 
antigenic subtypes of the virus surface glycoprotein 
haemagglutinin and all nine subtypes of neurami-
nidase that have been identifi ed to date have been 
isolated from these bird species [3]. Avian infl uenza 
viruses preferentially infect cells lining the intestinal 
tract of birds and are excreted in high concentrations 
in their faeces. The transmission of infl uenza viruses 
between birds is thought to occur primarily via the 
faecal-oral route. Whereas avian infl uenza viruses 
are generally nonpathogenic in their natural hosts, 
they may cause signifi cant morbidity and mortality 
upon transmission to other species. [7]

MATERIAL AND METHODS

The survey included farmed poultry from the 
poultry production sectors 1 and 2 (FAO Classifi ca-
tion) from the eight statistical regions of R. Mac-
edonia. According the Programme for eradication 
of avian infl uenza [8] and Commission Decision 
2007/268/EC [9], the sampling was representative 
for the whole state.  Cloacal swabs were sampled 
from total of 1215 poultry from 41 poultry farm in 

30 localities. The locality distribution in municipali-
ties is shown in Figure 1.

From each farm a total number of 30 cloacal 
swabs were sampled aside from two farms were 
due to the technical circumstances 24 i.e 21 cloacal 
swabs were sampled. According FAO classifi cation 
[15], 34 farms  belong to sector 2 and 7 farms to 
sector 1. 

Sterile, individualy wraped swabs were used for 
sampling. Immediatelly after sampling, they were 
submerged in 2,5 ml isotonic PBS (Phosphate buff-
ered saline), pH 7,0-7,4 with antibiothics and bovine 
serum albumine for stabilization of the virus.

Processing of the samples was conducted ac-
cording Comission decision 2006/437/EC [10] and 
OIE [2].

The extraction of RNA was performed with 
RNEasy Mini kit according the user’s manual of the 
producer[11]. Inactivated H4, H5 and H7 viruses 
were used as positive controls. 

The detection of AIV M-gene was performed 
with Bio-Rad IQ5 RRT-PCR (Figure 2). The meth-
od was performed according the protocol of the AI 
international reference laboratory [12]. 

In this method the folowing reagents were used 

Primers and probes:1. 

Sep 1   AGA TGA GTC TTC TAA CCG 
AGG TCG (Operon)

Sep2    TGC AAA AAC ATC TTC AAG 
TCT CTG (Operon)

SePRO  FAM-TCA GGC CCC CTC AAA 
GCC GA-TAMRA (Operon)

Real tim2. e PCR master mix: Qiagen Onestep RT-
PCR kit 

Mac. Vet. Rew. Vol 33, No. 1, 19 - 24, 2010    



21

The virus isolation and identifi cation methods 
were performed according Comission decision 
2006/437/EC [10] and OIE [2].

Figure 1. Municipalities with sampled farmed poultry

Figure 2. Bio-Rad IQ5 RRT-PCR

The samples were inoculated in allantoic cavity 
of 8-10 days old embryonated chicken eggs (ECE) 
free from antibodies for infl uenza (Speciffi c an-
tibody negative – SAN eggs) . For each sample 4 
ECE were used. For every batch of inoculated ECE, 
4 inoculated ECE with LPAIV H4, 2 uninoculated 
ECE (egg control) and 2 inoculated ECE with PBS 
i.e negative control (passage control) were used.

The ECE were frst candeled (Figure 3.) to de-
termine the viabillity of the embryo and mark the 
air sac. After that the samples were inoculated in 
the AC  (Figure 4.), sealed and incubated on 37°C 
and 50-60% humidity. Following 6-day incubation 
the ECE were candeled daily. If dead embryos were 
observed, from those ECE, the harvested allantoic 
fl uid (AF), (Figure 5.) was tested for hemaglutinat-
ing activity  (Figure 6.). If the embryos were alive 
during the 6-day incubation, on the sixth day AF 
was harvested.
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RESULTS AND DISCUSSION

This survey of AIV in 2009 was conducted in 
order to to determine the presence and distribution 

Figure 3. Candeling ECE Figure 4. Inoculation

Figure 5. Harvesting AF Figure 6. Hemaglutination

or to confi rm the absence AIV in famed poulty.

All analysed samples gave negative results on 
PCR and VI for the presence of AIV. 

Figure 7. PCR amplifi cation chart
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In general, surveillance is aimed at demonstrat-
ing the absence of disease or infection, determining 
the occurrence or distribution of disease or infec-
tion, while also detecting as early as possible exotic 
or emerging diseases. [13]

As far as AI is concerned, at the level of a coun-
try, zone or compartment, surveillance may have 
two objectives: to determine the presence or absence 
of notifi able AIV (NAIV) infection and to determine 
the prevalence of NAIV [14]

In that manner, this survey was conducted in or-
der to to determine the presence and distribution or 
to confi rm the absence of avian infl uenca viruses in 
farmed poultry in R. Macedonia.

Untill 2009, no molecular or virological (M/V) 
surveillance was conducted in the poultry comercial 
sector in Macedonia. The research of Dodovski et 
al. [15] from September 2008 till March 2009, in-
dicated seropositive fl ocks by ELISA but negative 
on hemagglutination inhibition test for H5/H7, wich 
may be due circulation of non H5/H7 viruses. 

Following the fact that seropositive fl oks are 
present and no M/V surveillance has ever been 
done, this research was exactly aimed to give an 
answer on the epidemiological situation of AIV in 

R.Macedonia and at the same time gave an answer 
on the question - If seropositive fl oks are present - is 
there a circulation of the virus? 

According the aquired results from the M/V sur-
veillance in 2009, the presence of AIV in the poultry 
comercial sector was excluded, wich of course does 
not represent a constant result and on the other hand 
indicates the need of constant ongoing surveillance.

The reason for the negative result in the farmed 
poultry is comprised in the characteristics of the 
poultry production systems given in Table 1 (e.g. bi-
osecurity, contact with other poultry and wild birds, 
keeping of birds etc.)

According to FAO [16] classifi cation sector 1 
is represented by industrial integrated system with 
high level biosecurity and birds/products are mar-
keted commercially (e.g. farms that are part of in-
tegral broiler production enterprise with clearly 
defi ned and implemented standard operating proce-
dures for biosecurity) and sector 2 as commercial 
poultry production system with moderate to high 
biosecurity and birds/products usually marketed 
commercially (e.g. farms with birds  kept indoors 
continuously; stricly preventing contact with other 
poultry or wildlife)

Sectors
FAO Defi niti on

Industrial and integrated Commercial poultry producti on

SECTOR 1 SECTOR 2

Biosecurity High Mod-High

Market outputs Export and urban Urban/rural

Dependence on market for inputs High High

Dependance on goods roads High High

Locati on Near capital and major citi es Near capital and major citi es

Birds kept Indoors Indoors

Shed Closed Closed

Contact with other chicken None None

Contact with ducks None None

Contact with other domesti c birds None None

Contact with wildlife None None

Veterinary service Own Veterinarian Pays for veterinary service

Source of medicine and vaccine Market Market

Source of technical informati on Company and associates Sellers of inputs

Breed of poultry Commercial Commercial

Food security of owner High Ok

Table 1. FAO poultry production systems
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The EU legislation claims that every Member 
state must implement surveillance porograms for 
avian infl uenza in poultry complying with the guide-
lines given in the Commission decision 2007/268/
EC [9]. Also the annual programme for AI surveil-
lance in R. Macedonia comprises the surveillance 
programmes for poultry and wild birds, but unfor-
tunatelly untill now no surveys are conducted. This 
on the other hand is a big gap in the assessment of 
the epidemiological situation of AI in R. Macedonia 
because of the lack of information for the previous 
years. 

In that contex the implementation of the surveil-
lance programmes for AI must be an imperative for 
better preparedness and response in case of AI out-
break and on the other hand to fulfi ll the claims of 
EU as an EU candate country.
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