
Avian Influenza viruses (AIVs) are a group of va-

rious strains of influenza A virus recognised to infect 

many species of birds, both wild and domestic, and 

occasionally humans (10). AIVs are part of the Ortho-

myxoviridae family in genus Influenzavirus A and are 

splits into subtypes based on the haemagglutinin and 

neuraminidase antigens (1, 2). The name of the AIV 

subtype describes the types of the haemagglutinin and 

neuraminidase antigens combination (e.g., H7N9, 

H5N1, and H10N8) (10). To date, the most well-known 

strains involved in human infection are H5N1 and 

H7N9 (6, 10). AIVs are classified in two pathogenic 

groups: highly pathogenic avian influenza (HPAI) vi-

ruses and low pathogenic avian influenza (LPAI) viru-

ses (1). HPAI strains cause an extremely severe syste-

mic disease with very high flock mortality, while LPAI 

strains cause a mild respiratory disease in the absence 

of other co-infections or favouriting factors (2).

AIVs have been isolated from over 100 species, 

but not all play the same role in the virus epidemiology 

(5). Several Anseriformes (e.g. ducks, geese, swans) 

and Charadriiformes (e.g., shorebirds) species are 

thought to act as the reservoir for AIV (13). The wild 

birds are the primary reservoir of AIVs transmission to 

domestic poultry (11), while domestic poultry are usu-

ally responsible for human disease outbreaks (10).

The surveillance programme for avian influenza in 

wild birds applied by European Union member states 

has as the main objective “the timely detection of HPAI 

of the subtype H5N1 in wild birds in order to protect 

poultry in poultry holdings and safeguard veterinary 

public health”. Also, considering the Commission deci-

sion of 25 June 2010 on the implementation by Member 

States of surveillance programmes for avian influenza 

in poultry and wild birds, notified under document C 

(2010)4190(2010/367/EU), the wild birds testing shall 

be carried out at the NRL in Member States or other 

laboratories authorised by the Romanian competent 

authorities and under the control of the NRL located at 

the Institute for Diagnosis and Animal Health (3).

The aim of the study is the retrospective analyses 

of AIV active surveillance in Romanian wild birds in 

2018 and 2019.

 Over 100 bird species proved to be susceptible at 

AIV infection. In the epidemiology of AIV, wild birds 

are acting as the reservoir of AIVs and are the main 

source of virus transmission to domestic birds. To re-

duce the risk of transmitting AIVs from wild birds to 

farm birds, passive and active surveillance programs 

are implemented to detect early the introduction of 

the virus in a certain area. The aim of the study is the 

retrospective analyses of AIV H5/H7 active survei-

llance in Romanian wild birds in 2018 and 2019. Du-

ring the analysed period, all molecular tests (482 sam-

ples) performed for AIV Matrix protein detection in 

wild birds (44 species) from Romanian provided nega-

tive results.
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 Peste 100 de specii de păsări s-au dovedit a fi sus-

ceptibile la infecția cu AIV. În epidemiologia AIV, păsă-

rile sălbatice acționează ca rezervor de AIV și sunt 

principala sursă de transmitere a virusului la păsările 

domestice. Pentru reducerea riscului transmiterii AIVs 

de la păsările sălbatice la păsările de fermă, sunt im-

plementate programe de supraveghere pasivă și acti-

vă care să detecteze timpuriu introducerea virusului 

într-un anumit areal. Scopul acestei lucrări este anali-

za retrospectivă a supravegherii active a AIV la păsări-

le sălbatice din România în anii 2018 și 2019. În peri-

oada analizată, toate testele moleculare (482 probe) 

efectuate pentru detecția proteinei Matrix a virusului 

gripei aviare la păsările sălbatice (44 de specii) din Ro-

mânia au furnizat rezultate negative.
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MATERIALS AND METHODS

All procedures, sampling methods and criteria for 

the evaluation of the results of laboratory tests were 

set out in accordance with the European Union guide-

lines and regulations and carried out in a biosafety 

level 2 facility at the IDSA (2).

Samples

A total of 482 wild-birds were included in the natio-

nal active surveillance program in Romania in 2018 

and 2019 (Table 1). Sampling was performed by Insti- 

tute for Diagnosis and Animal Health or Sanitary Vete-

rinary and Food Safety Directorates. From captured 

birds oropharyngeal and cloacal swabs were collected, 

while whole carcasses, oropharyngeal and cloacal 

swabs were harvested from the corpses.

Table 1

Wild bird tested in Romania for AIV H5/H7 

in 2018 and 2019

RNA extraction

Total RNA was isolated according the manufactu-

rer's instructions, with the following commercial kits 

HighPure RNA Isolation Kit (Roche,Germany), RNeasy 

Mini kit (Qiagen, USA), Nucleospin RNA II (Mache-

rey–Nagel, Germany), and Pure Link RNA mini kit (In-

vitrogen, USA).

Real time reverse-transcription PCR 

(real-time RT-PCR)

Real time RT-PCR was performed with the co-

mmercial kits OneStep RT-PCR (Qiagen, USA), Super-

script III One Step RT-PCR with Platinium Taq poly-

merase (Invitrogen, USA), and Ag Path One Step RT-

PCR (Invitrogen, USA) following the manufacturer's 

instructions. 

Primers and probe used in matrix protein detection 

were Matrix Forward: CTT CTA ACC GAG GTC GAA ACG 

TA, Matrix Reverse: CAC TGG GCA CGG TGA GC and 

Taq1: 5'–FAM-CTC AAA GCC GAG ATC GCG CAG A. 

All Real Time RT-PCR tests for detection of AIVs 

were found with negative results. 

The strategy of the active surveillance progra-

mmes in detection of AIVs when we deal with  positive 

Matrix gene result is to identify the H5 or /and H7 sub-

types by Real Time RT-PCRs recommended  by EURL, 

and to establish the category of HPAI or LPAI strains 

by conventional RT-PCRs and sequencing reaction of 

the cleavage site of hemagglutinin gene.

Matrix protein detection with OneStep RT-PCR 

(Qiagen, USA) was performed using Light Cycler 

(Roche, Germany) and Light Cycler Software 4 with 

the following cycling parameters: 50°C – 30', 1x; 95°C 

– 15', 1x; 95°C – 10'', 58°C – 40'', 72°C – 30'', 45x; 

40°C – 30'', 1x. 

Matrix protein detection with Superscript III One 

Step RT-PCR with Platinium Taq polymerase (Invitro-

gen, USA) used the following cycling parameters: 

55°C – 30', 1x; 95°C – 5', 1x; 95°C – 10'', 54°C / 54°C 

– 30'', 68°C – 30'', 45x; 40°C – 30'', 1x.

The limit of detection of the Matrix protein detec-

tion test by Real Time RT-PCR have to be establish ve-

ry carefully depending on reagents, biological material 

and also instruments. In the Molecular Biology Depart-

ment from IDAH, samples with Ct ≤ 35were considered 

positive, samples within Ct 35 and Ct 38 should be re-

peated starting form original material, and samples o-

ver Ct 38 were considered negative. 

RESULTS AND DISCUSSIONS

The tests performed in 2018 covered 32 different 

species of wild birds (Table 2) from 24 counties, as fo-

llows: Arad, Arges, Bacau, Bistrita-Nasaud, Brasov, 

Braila, Caras-Severin, Calarasi, Cluj, Constanta, Co-

vasna, Dambovita, Dolj, Galati, Ialomita, Ilfov, Neamt, 
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Prahova, Satu-Mare, Salaj, Sibiu, Tulcea, Vrancea, 

and Bucharest. In 2019, there were analysed samples 

from 29 different species of wild birds and 28 counties, 

as follows: Arad, Arges, Bacau, Bihor, Bistrita-Nasaud, 

Brasov, Braila, Caras-Severin, Calarasi, Cluj, Constan-

ta, Covasna, Dambovita, Dolj, Galati, Ialomita, Iasi, 

Maramures, Mures, Neamt, Olt, Prahova, Satu-Mare, 

Salaj, Suceava, Tulcea, Vaslui, and Bucharest. 

Despite of high number of wild bird species 

included in active surveillance of AIVs in wildlife in 

2018 and 2019, the surveillance is far from covering 

the diversity of wild birds or their abundance at the 

county and national level. The Romanian avifauna 

included 402 confirmed species (7), and in our study 

were covered only 10.94% (44/402) of them. More-

over, only one species (Pica pica) was sampled >80 

times in each year.

In Fig. 1 is described a graphic of 15 negative sam-

ples of wild bird's species of Pica pica in Dolj County by 

Real time RT-PCR Matrix protein detection test.

Fig. 1. Graphic representation of a Real Time RT-PCR 

–Matrix protein detection test with clearly negative 

amplification curves in all 15 samples: 1-15-negative 

samples; -E-negative extraction control; +E- positive 

extraction control; -C- negative amplification control; 

+C – positive amplification control

In our lab, the positive controls are periodically tes-

ted to be sure that it is fit for purpose of the method. In 

Fig. 2 it is represented a dilution series of an inactivated 

viral strain of H5N8. 

Considering the current active surveillance of avian 

influenza virus in Romanian wild birds, the low number 

of species and samples tested in each year may be re-

lated to the opportunistic way of obtaining samples. A 

similar situation has been reported in previous surveys 

(8, 12). In the active surveillance of AIVs in wildlife is 

important to understand the host ecology before un-

derstood the ecology, epidemiology, genetics, and evo-
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lution of the virus (8), and that recommends rethinking 

of the current surveillance infrastructure and strategy, 

at least in the sense of increasing the diversity of the 

tested species and of correlating the number of sam-

ples with the density of wild birds in the area at the time 

and location of sampling. Hoye et al. (2010) states that 

there is a high risk of bias toward species that is easily 

caught or is present in accessible areas at high concen-

trations (5). Moreover, Peterson et al. (2008) and Gro-

nesova et al. (2007) reported that a high proportion of 

samples from eight different passerine families show 

infection when sampled in or near waterfowl-rich bo-

dies of water (4, 9). Consequently, active surveillance 

may not detect early outbreaks in the wildlife and the 

virus will be able to be transmitted to domestic birds 

and later to humans.

Fig. 2. Amplification curves obtained by serial dilution 
-1 -7 of H5N8 inactivated strain beginning from 10  to 10

ten-fold dilutions; C10- negative extraction control; 

C11- positive extraction control; E8 – negative am-

plification control; E9 – positive amplification control

CONCLUSIONS

In 2018 and 2019, all molecular tests (482 sam-

ples) performed for AIV H5/H7 in Romanian wild birds 

(44 species) provided negative results. The result may 

not reflect the real situation of AIVs circulation in wild-

life and rethinking of the current surveillance program 

for AIV in wild birds should be considered. This deci-

sion should take into account the real risk of transmi-

tting AIVs from wild to domestic birds, especially du-

ring periods when the population and diversity of mi-

gratory bird species is increasing.
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