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Aecepted 10 Jun 2019 Background: More than a hundred species of mammals, birds, and reptiles
are infected by nematodes of the Trichinella genus worldwide. Although, Trichi-
nella spp. are widely distributed in neighboring countries including Georgia,

Keywords: Azerbaijan, Turkey and Iran, no study was conducted in Armenia since 1980’s.
Lynx; Methods: In 2017-2018, five muscle samples belonging to Armenian lynx,
Fox; otter, wild boar, fox and wolf were tested for Trichinella spp. and recovered lar-
Trichinella britovi; vae were identified by multiplex PCR technique.

Armenia Results: Twenty-six larvae/gram and one larva/gram were found in lynx and

fox samples respectively. They were identified as 1. britovi.
Conclusion: So far only two species were identified in Armenia, T. spiralis and
T. psendospiralis, and this is the first time that T. britovi is reported in Armenia.
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Introduction
richinella spp. are some of the most although only humans become clinically af-
widespread parasites infecting fected (2). Trichinellosis is acquired by ingest-
mammals (including Human) all over ing raw or under-cooked meat containing
the world (1). This zoonotic nematode cysts (encysted L1 larvae) of Trichinella spp.

includes a very broad range of host species,
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The first studies on the presence of Trichinel-
la spp. in Armenia refer to 1950-60th when
Trichinella spp. was detected in pigs (3). Later
in 1980-1985, wide scale investigation of
Trichinella spp. diversity and distribution was
conducted among set of wildlife and domestic
animals (4). T. spiralis was reported in 13 dif-
ferent mammal species, including domestic
pigs, and T. psendospiralis was found in Turdus
mernla (4). Trichinella spp. are widely distributed
in neighboring countries including Georgia,
Azerbaijan, Turkey and Iran (5).

As there were no any survey conducted in
Armenia after 1980’s, we decided to test five
carnivorous animals muscle samples for pres-
ence of Trichinella spp.: lynx (Lynx lynx dinniki),
otter (Lutra lutra), wild boar (Sus scrofa), fox
(Vulpes vulpes) and wolf (Canis lupus campestris).
Both of five tested samples appeared to be
infected by T. britovi which is the first report
of the species from Armenia.

Materials and Methods

Muscle sampling from wildlife

Collaboration with World Wildlife Fund
Armenia allowed collecting some carnivorous
or partly carnivorous animal muscle samples
from dead animals, which included a red fox,
a gray wolf, a Eurasian lynx, a Eurasian otter
and a wild boar (Table 1).

The sampling followed the ethical rules in
force in the country and has been approved by
the Yerevan State University.

Each sample size was different (25-100g),
however, a minimum of 25 g was collected on
carcasses. The samples were kept frozen at -
20 °C until their analysis.

Artificial digestion of muscle samples
After thawing, samples were mixed in a
blender at 7000 rpm during 2 seconds. The
magnetic stirrer method was then used for the
artificial digestion of the mixed muscles using
the European Union reference method (6).

Available at: http://ijpa.tums.ac.ir

The larvae were counted in a gridded petri
dish under a binocular magnifying glass.

DNA extraction, PCR, electrophoresis

The DNA of five pooled larvae per sample
was extracted using the DNA IQ System Kit
(PROMEGA, DC6701) and the Tissue and
Hair Extraction Kit (PROMEGA, DC6740)
).

A multiplex PCR using the GoTaq® Hot
Start Green MasterMix (PROMEGA, M5122)
was performed according to published proto-
col (7,8). Five primer pairs were used in a mul-
tiplex PCR (7). Primer set I, ESV target locus,
5-GTTCCATGTGAACAGCAGT-3', 5'-
CGAAAACATACGACAACTGC-3'; primer
set 11, ITS1 target locus, 5'-
GCTACATCCTTTTGATCTGTT-3, 5'-
AGACACAATA TCAACCACAGTACA-3
primer set III, ITS1 target locus 5'-
GCGGAAGGATCATTATCGTGTA-3, 5-
TGGATTACAAAGAAAACCATCACT-3'
primer set IV, ITS2 target locus 5'-
GTGAGCGTAATAAAGGTGCAG-3, 5-
TTCATCACACATCTTCCACTA-3' and
primer set V, ITS2 target locus 5'-
CAATTGAAAACCGCTTAGCGTGTTT-3,
5"TGATCTGAGGTCGACATTTCC-3".

The PCR cycles were performed as follows:
a pre-denaturation and polymerase activation
step at 95 °C for 2 min, then 35 amplification
cycles (denaturation at 95 °C for 10 sec, hy-
bridization at 55 °C for 30 sec and elongation
at 72 °C for 30 sec), and a final elongation
step at 72 °C for 5 min.

For the PCR positive controls, muscle larvae
from OF-1 female mice infected by T. spiralis,
T britovi, T. psendospiralis or T nativa were used.

Agarose (Ozyme, LONS50004) gels (2%)
were prepared in TAE (2M Tris-acetate, 50
mM EDTA, pH 8.3) (Lonza, BE51216) solu-
tion with 5 ng/mL of ethidium bromide (Sig-
ma, E1510). Electrophoresis was performed
using 10 plL of PCR products with 100 pb
O’Range Ruler DNA ladder (ThermoFisher
Scientific, SM0653) for 30 min at 100 V.
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Results g (26 LPG) and 37 larvae in 37 g (1 LPG) re-
After the artificial digestion of lynx and fox spectively (Table 1).
muscles, a total of 936 larvae were found in 36

Table 1: Muscles sampling

ID Date State Locality  Species N E Elev LPG
GGG1 18.01.2018 Vayots Artavan  Gray wolf ~ 39°39'27" 45°37'00" 1880m 0
Dzor (Canis
lupus)
GGG2 26.01.2018 Vayots Artavan  Red fox 39°3927" 45°37'00" 1880m 1
Dzor (Vulpes
vulpes)
GGG3 05.12.2017 Hadrut Hadrut  Wild boar  39°31'00" 47°01'48" 720m 0
(Sus
scrofa)
GGG4 10.12.2017 Vayots Noravan  Eurasian  39°41'06"  45°13'59" 1550m 0
Dzor k otter
(Lutra
lutra)
MAO026 10.01.2018 Syunik Kajaran  Eurasian  39°08'40" 46°08'30" 2051m 26
lynx
(Lynx
hn)
The different columns represent: the Identi- curred; in the last column, the results are given
fication (ID) of the samples, the date of sam- in Larvae per Gram of muscle (LPG)
pling, the species muscles, the State, the Local- The DNA analysis showed that both isolates
ity, the North (N) and East (E) coordinates, are Trichinella britovi (Fig. 1). This is the first
and the Elevation (Elev) where sampling oc- record of T. britovi in Armenia.

Fig. 1: Electrophoretic profiles of multiplex PCR amplification products

Multiplex PCR amplification products from tively), from larvae found in Lynx muscles
PCR Negative Control (lane 1), DNA from T. (lane3) and Red Fox Muscles (lane 4), and ex-
britovi, T.spiralis, 'I. psendospiralis and T. nativa traction Negative Control (lane 9). Lane
Positive Controls (lane 2, 6, 7 and 8 respec- 5=100 bp ladder
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Discussion

Trichinella is a common infection in Caucasus
region including Turkey, Iran, Georgia and
Azerbaijan (5). However, this is the first find-
ing of T. britovi in Armenia. Previously only T.
spiralis or 1. pseudospiralis were reported in
1980°s (4). T. britovi seems to be widespread in
neighboring countries.

Several outbreaks of human trichinellosis
have been reported in Turkey, Antalya prov-
ince (9), Izmir province and in Bursa province,
all due to consumption of meat infected by T.
britovi (10,11). Additionally, in Turkey, T. spi-
ralis was found in domestic and wild boars and
in pork products.

T. britovi was also reported in leopard (Pan-
thera pardus) and wild boar (Sus scrofa) in Iran
(12,13). Both species are known to migrate
between Iran and Armenia (14). In addition, T.
britovi was reported from number of regions
south of the Caspian Sea, including neighbor-
ing to Armenia regions of Azerbaijan (15).

Trichinella spp. was also reported in Georgia,
particularly in stone martens, jackals, red foxes
and corsac foxes, and domestic cats (16) and
in pigs (17). In Azerbaijan, Trichinella spp in-
fections were reported in wildlife (18,19) and
T. britovi seems to be the etiological agent in
domestic and sylvatic cycles (20). Unlike Ar-
menia, the presence of T. britovi was reported
in all countries surrounding Armenia. As men-
tioned above only T. spiralis and T, pseudospi-
ralis were detected previously (4). In case of T.
spiralis, this could be misidentification as to
that time one species in the Trichinella genus
was known. T. pseudospiralis was found in one
common blackbird (Turdus Merula) (4). This is
the only species infecting birds, so it is proba-
bly the second species circulating in the coun-
try.

Our study reports for the first time the pres-
ence of T. britovi in lynx and fox in Armenia.
Further epidemiological investigations should
be conducted on carnivorous species to better
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understand Trichinella spp distribution in wild-
life within the country in order to evaluate the
exposure of game meat consumers in Armenia.

Conclusion

It is the first time in Armenia T. britovi is re-
ported. More research should be done to un-
derstand the current situation in Armenia, in-
cluding human and wildlife.
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