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Trichinella parasitic nematodes are spread 

around the world except for Antarctic (Oksanen et 
al., 2022). Being the cause of trichinellosis in 
humans they pose a risk of food-borne diseases. In 
animals, the Trichinella infection is caused through 
predation, scavenging and cannibalism. It was 
shown that different species of Trichinella 
demonstrated different surviving and infecting 
abilities (Pozio, 2016), which as well are reflected 
by the intraspecific differences (Romashov et al., 
2021). 

Four host animal species of carnivores (the male 
of an American mink (Neogale vison), the female of 
an Eurasian lynx (Lynx lynx), the male of a red fox 
(Vulpes vulpes), and the male of a wolverine (Gulo 
gulo)) were legally hunted in the Kirov Region, 
Russia. Trichinella muscle juveniles (MJ) were 
obtained by digestion in the artificial gastric juice 
using the helminthological apparatus Gastros 
(Biomer, Russia). MJ were washed in a tap water 
and frozen in distilled water. DNA was extracted 
from 3 MJ of each sample by digestion with 
Proteinase K (Holterman et al., 2006). A PCR was 
performed using the primers 37F_Tri (5’-GCA GTA 
AAT TTA GAA TTT AAA C-3’) and 42R_Tri (5’-
CCT AAT ATT CAT GGT GTT CAT A-3’) to 
study mitochondrial cytochrome c oxidase subunit 1 
(COI) gene (Odoevskaya & Spiridonov, 2016). 
Sequences from MJ were edited using Chromas 
2.6.6 (Technelisium Pty Ltd, Australia) and aligned 
with those from representative Trichinella isolates 
using BLASTN 2.13.0+ (Zhang et al., 2000; 

Morgulis et al., 2008). Sequence alignments were 
edited in GeneDoc 2.6.002. The final length of 
alignment of COI gene data was 1135 bp for all 
sequences. The relationship of these sequences to 
those from other Trichinella isolates was inferred 
using MEGA 7.0.14 (Kumar et al., 2016). 
Neighbour-joining (NJ) analysis algorithm was 
used. For the latter analysis, the most plausible 
evolution model was determined using the sub-
program of MEGA 7.0.14. Isolated nucleic acid 
sequences were deposited in GenBank under 
accession number OP750456 for American mink, 
OP750457 for Eurasian lynx, OP750458 for red fox, 
and OP750459 for wolverine; corresponding 
voucher samples (30 MJ in 80% ethanol each) were 
deposited at the Museum of Helminthological 
Collections of the Center for Parasitology, A.N. 
Severtsov Institute of Ecology and Evolution of the 
Russian Academy of Sciences (Moscow, Russia) 
under accession numbers 142304, 142305, 142306, 
142307, respectively. 

The phylogenetic analysis of studied Trichinella 
samples based on the COI gene has allowed to 
confidently attribute them to the species T. nativa 
Britov & Boev, 1972 (Fig. 1). 

T. nativa is considered a northern species with a 
southern distribution boundary between the 
isotherms −5 to −4 °C in January (Shaikenov, 1992; 
Pozio, 2000, 2016). Isotherms of the Kirov Region 
in January are −12 to −15°C 
(https://www.kirovreg.ru/passport/) due to relative 
proximity to the Arctic Ocean. 
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Fig. 1. NJ phylogenetic tree of the mitochondrial cytochrome c oxidase subunit 1 (COI) gene for species 

identification of Trichinella nativa juveniles isolated from muscles of the male of American mink (Neogale vison), the 
female of Eurasian lynx (Lynx lynx), the male of red fox (Vulpes vulpes), and the male of wolverine (Gulo gulo) from 
the Kirov Region, Russia. Maximum Likelihood (ML) method was used according to T92+G model with 500 bootstrap 
replicates; significant bootstrap support values (≥ 50%) are shown next to the branches. The studied isolates are 
indicated with black circles. 

 
As the number of nucleotide differences in this 

mitochondrial DNA fragment was small, the 
identified groups did not receive a high bootstrap 
support level. Nevertheless, studied samples can be 
divided into two groups. 1) The sequences of the 
COI gene from MJ in both American mink and 
Eurasian lynx were 99.91% consistent with those in 
European badger (Meles meles), sable (Martes 
zibellina), and brown bear (Ursus arctos) in the 
Primorsky Krai, Russian Far East deposited by 
Odoevskaya et al. (2019) under accession numbers 
MK189167-MK189169, and MK032473, 
respectively (Odoevskaya et al., 2018), were 
99.91% consistent with sequence in brown bear in 
the Primorsky Krai, Russian Far East deposited by 
Spiridonov (2016) under accession number 
KU355857 (unpublished), and also were 99.82% 
consisted with sequences in leopard cat 
(Prionailurus bengalensis euptilurus) and sable in 
the Primorsky Krai, Russian Far East deposited by 
Odoevskaya et al. (2019) under accession numbers 
MK032471 and MK189165 respectively 
(Odoevskaya et al., 2018). 2) The sequences of the 
COI gene from MJ in both red fox and wolverine 
shared 99.91% similarity with those in sable in 
Russia deposited by Spiridonov (2016) under 
accession number KU358874 (unpublished). That 

is, T. nativa isolates from American mink and 
Eurasian lynx formed their own group closely 
related to several isolates from various carnivores of 
the Russian Far East. The Trichinella samples from 
red fox and wolverine have also shown the 
similarity with the haplotype isolated from Far 
Eastern sable. Both groups had weak bootstrap 
support level not revealed by some types of 
analyses. All samples from the Kirov Region 
demonstrated a polymorphism in one of the regions 
manifested as a double peak (C or T) which was not 
reported for other known haplotypes of T. nativa. 
Study on a range of Trichinella isolates from this 
region of the European part of Russia is necessary in 
analysis of a phenomenon of Trichinella 
polymorphism. This polymorphism may have a 
potential as a biogeographic marker useful in the 
further description of the genetic diversity of 
Trichinella in Russia. 
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