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Anoplura (lice) infestation of the herb wood
mouse Sylvaemus uralensis Pallas, 1811 in the
Trans-Urals forest-steppe
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Abstract. The herb wood mouse is parasitized by Hoplopleura affinis
Burmeister, 1839. For this research, the authors examined a total number
of 408 herb wood mice for the presence of permanent ectoparasites (lice).
The authors considered changes in the infestation rate in connection with
the periods of the rodent's life, the age and gender composition of the lice,
the biotopic confinement peculiarities of the parasite in the conditions of
the Trans-Urals forest steppe (Kurgan region). H. affinis is noted to be
found on mammals in contact with the herb wood mouse.

1 Introduction

P.N. Krylov was the first to introduce the term forest-steppe as a botanical-geographical
zonal division [1]. Before this, the term “predsteppe” was used [2]. The Trans-Urals forest-
steppe is customarily understood as a part of the steppe zone of Western Siberia, which is
limited by the Trans-Ural peneplain in the west, and by the valley of the Ishim river in the
east [3-4]. The territory is a part of the Ob-Irtysh formation of the Trans-Volga-Kazakhstani
fratria. It is characterized by the rich poaceae-forb meadow-steppes and steppe meadows, in
combination with birch steppe forests, and the predominance of halophytic varieties of
meadow -steppes and steppe meadows in a complex with poor herb or even halophytic-
steppe groups of solonetz and salt marshes [5].

Small mammals are of a particular interest among the animals of the Trans-Urals
(Kurgan oblast) as their role in biocenoses and human economic activity is quite
significant.

The herb wood mouse Sylvaemus uralensis Pallas is nocturnal. Near water bodies, it
lives together with the Eurasian water vole Arvicola amphibius Linnaeus, 1758, the root
vole Alexandromys oeconomus Pallas, 1776, the harvest mouse Micromys minutus Pallas,
1771, and other species of small mammals. Lately, in the study of the genus Sylvaemus
there has been the prevalence of taxonomic researches involving the use of karyological,
allozyme, and molecular genetic methods [6-7]. Parasitological studies are rare [8-9]. The
herb wood mouse Sylvaemus uralensis Pallas is one of the main pests of forestry and
agriculture in the forest-steppe subzone of the Southern Trans-Urals. Lice, fleas, ixodidae
and gamasid ticks parasitize mice, which makes them dangerous in a sanitary sense [10-11].
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The beginning of the systematic development and compilation of lice guides parasitizing
wild mammals belongs to G.F. Ferris [12-17]. Following him, some catalogs of this group
of parasitic arthropods in small mammals appeared for certain territories: S. Wegner [18]
for Poland, J.K. Becourne [19] for France, D.I. Blagoveshchensky [20] for the European
part of Russia, V.N. Zarubina [21] for the South-Eastern Transbaikal, and V.N. Zarubina
[22] for the Far East of the USSR.

In Russia, lice got into the scope of parasitologists’ attention only after the researches of
the natural infectious diseases carried out by E.N. Pavlovsky. In the abstract of her
dissertation, V.N. Zarubina [21] reports that one family and seven genera represent the
fauna of the former USSR territory; there are about 61 species. Representatives of the genus
Hoplopleura are among the most widespread Anoplura. Hoplopleura acanthopus is the
most studied and widespread. The ecology and biology of Hoplopleura affinis, a specific
louse of the genera Salvaemus and Apodemus, are less studied or practically not studied
[23]. Perhaps this is because only in 1951 G.F. Ferris described this species of louse as an
independent one based on the collections of the Palacarctic and Neotropical regions. This
specimen was previously considered and defined as one of the morphological variations of
Poliplax serrata. The epidemiological role of this species is still not fully studied. Among
the scientific researches, one can find only a single study of H. affinis for infestation with
pathogens. J. Lachmeier and S. Wegner [24] reported on isolating the encephalitis virus
from the population. This disease can also be found on the territory of the Trans-Urals
forest-steppe [25].

2 Materials and methods

The field study of the small mammals was being carried out from the beginning of May to
the end of August 2020 on the territory of the Trans-Urals forest-steppe (Kurgan oblast in
the Ketovsky and Pritobolny districts). To be examined for the presence of lice, the animals
were captured by using the methods of trapping grooves and trap lines [26-27]. A total of 2
035 small mammals were captured (Salvaemus uralensis made up more than 20% of the
specimens). Russian and Latin names of small mammal species are given according to A.A.
Lisovsky et al. [28].

Anoplura were collected from wild small mammals in accordance with the method of
D.I. Blagoveshchensky [21]. The captured animals were examined from head to tail.
Anoplura were found in the scalp near the skin. The collected parasitic arthropods were
fixed in 70% alcohol. To collect lice eggs, the hair was pulled out or cut with scissors.
Parasites were identified and studied using whole-mount, fixation with Fora-Berlise
solution [29].The qualifiers of D.I. Blagoveshchensky [20], J.C. Beaucurnu and V.N.
Zarubina [22] were used to determine the species. Latin names of species are given
according to L. Durden and G. G. Musser [23].

When studying the ecology of the H. affinis population, much attention was paid to the
quantitative study, determination of the numerical ratio of genders, age composition, etc.
Following the norms adopted in faunistic studies, we divided the hosts of parasites into
main, additional, and accidental [8]. In the quantitative study of the population, we used the
terms and concepts recommended by V.N. Beklemishev [30]. The average number of
parasite individuals per host individual — the abundance index (Al); the percentage of host
individuals on which a given type of parasite was found in relation to the total number of
examined host individuals — occurrence index (OI) were taken into account.

The statistical significance of the occurrence index values was examined according to the
formula proposed by K.P. Fedorov [31]:
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Py and P, — comparable occurrence indices, %;

Mp1, Mp; — their errors; n — the number of the examined animals.

The reliability criterion of differences in the abundance index was determined according to
the formula proposed by P.V. Terentyev and N.S. Rostova [32]:
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X1, X2 — comparable abundance indices;
S2, 82 _ their standard deviations;
ny, np — sizes of compared samples.

3 Results and discussion

According to the research of L.M. Syuzumova [33], the density of mice number in
individual biotopes undergoes changes during the year. This is due to both regular seasonal
movements of animals and impact of some abiotic factors, such as drought, spring floods,
non-periodic fluctuations in the level of groundwater, and other climatic conditions
characteristic of the Trans-Urals forest steppe. Perhaps that is why the specimens of the
herb wood mouse that we researched were mainly found in biotopes located near water
bodies.

Quite similar types of biotopes, in which the infestation of the animals was uniform, are
combined into the groups. The herb wood mouse in the Trans-Urals forest steppe is
moderately infested with H. affinis, the highest infestation indices inherent to the rodents
caught in the groups of such biotopes as near-water (riverside and lakeside) biotopes and
fields of perennial grasses (Table 1).

The distribution of Anoplura in the host population is uneven: some specimens do not
have them, others have only few, in most specimens the intensity of infestation is close to
average, but in some individuals there are hundreds, and sometimes thousands of lice. It
seems that due to such highly invasive individuals, parasites persist and spread in host
populations. In the Pritobolny district of the Kurgan oblast, the maximal infestation with S.
uralensis was noted in the neighborhood of Zaborskoye village and the former “Yolochka”
base of the Kurgan State University: 65 and 68 lice specimens, respectively. These values
are not limiting. E.F. Sosnina [34] noted the maximal infestation of more than 200
individuals of the parasite in the forest belt of the mountainous Crimea.

Table 1. Hoplopleura affinis infestation of the herb wood mouse in different groups of biotopes
of the Trans-Urals forest-steppe

Num ber of the Infestation indices'
examined mammals
8 g
Biotopes group o g= . E
examined | infested | 2 g =| 2 é
O B QL S @
E°] SE| T »
S5 83| 28
Se Eg| 22
near-water (riverside and lakeside) 316 25 791 15.16 1.20
birch and aspen-birch small forests 14 1 7.14 8.00 0.57
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ecotones (small forests - fields of

w1nter' crops, small forests - 17 | 588 100 006
pedestrian meadows, meadow steppe

- fields of winter crops)

fields of perennial grasses 12 1 8.33 10.00 0.83
settlements, buildings 40 — — — —
Pritobolsk  pine  forests, pine 9 o o o o
plantations

meadow steppe — — — — —
All biotopes 408 28 6.86 14.57 1.00

The general breeding period of the herb wood mouse in the Trans-Urals forest-steppe
lasts approximately from April to September [11]. Pregnant females can be met until the
end of September and bring 2-3 litters over the summer. There can be up to eight offspring
in one litter. Animals in the first litter are already capable of breeding in the same season
and begin to lead an active lifestyle with a weight of about 7.5 g and a body length of about
60 mm [11].

Comparing the Anoplura infestation in the age groups of the herb wood mouse,
regardless of gender (Table 2), we can see that the infestation rates of young animals that
have just started their independent life are already quite high, but still below the average for
population. The percentage of infestation in semi-adult individuals is almost 2 times higher,
the infestation index is 1.5 and the abundance index is 3.1 times higher than in mice that
have just left their burrows.

When all age groups are united, almost all indicators are statistically insignificant in
males and are higher (temp = 1.54, at p = 0.05, tmeor=1.97) than in females, only the
infestation index is higher in females. Perhaps it is related to the fact that females contact
more with other individuals of their species, primarily with their offspring, thereby they
reduce their infestation rate and increase the number of hosts, thus increasing the frequency
of occurrence. This tendency was observed by E.F. Sosnina [35].

Table 2. Hoplopleura affinis infestation in the herb wood mouse of different ages and gender in the
Trans-Urals forest-steppe

2243 (oae) 338
Infestation indices Infestation indices Infestation indices
N . . X . R X . .
Agegroup* | 2| Eg| 25| 2| Eg| g | £5| £5
S o g o g =i o g o g g o g o g
o .= Q .= [ o .= Q = ) o .= o .=
2| £38| 3 eS| €8 88 2| £8| £38
| 22 22| 8| 22| 2% 8| £z 2%
5| &8 E 5| & 3 5| & 5
3| = < 3 .8 < 8 -8 <
] ] @]
young 345 10.00 0.34 6.67 10.00 0.67 — — —
semi-adult 6,83 1543 1.05 6.09 14.67 0.77 | 8.89 16.01 1.42
adult 747 13.92 0.29 4.11 17.00 0.70 | 9.90 13.00 1.29
Alloverthe | ¢ o 1478 037 | 493 1490 073 | 829 1471 122
gather

Note: * age groups of the herb wood mouse are distinguished according to Pavlinin V.N., Schwartz
S.S[11].

Seasonal fluctuations inherent to the maximum extent to the temporary ectoparasites,
which activity outside the host's body depends on temperature, humidity, and other
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environmental factors. Despite the fact that lice are permanent ectoparasites of small
mammals, seasonal dynamics were also noted for them.

In spring, at the beginning of May, the rodent breeding season begins and continues till the
end of September. The infection rates of the herb wood mouse were gradually increasing
during the entire study period, the peak of the infection intensity (OI 1.53) was in July. E.F.
Sosnina [35] also noted fluctuations in the number of Anoplura, which was associated with
the breeding periods of the parasites’ hosts.

During the entire study period in the demographic structure of H. affinis, females
predominated in the population (63.4%); the proportion of males and larvae in the
population of this species is significantly lower (Table 3), only in July the predominance of
larvae of different stages of development over males was observed (Table 3). Lice eggs on
animals with average infection rates were located either on the abdomen, back, withers or
head; eggs of the parasite were observed throughout the host's body in mice with indicators
above average.

Table 3. Age and gender composition of the Hoplopleura affinis in the herb wood mouse in the
Trans-Urals forest-steppe

Number of Percentage of lice
Month mammals QQ 34 larvae
examined
May 76 75.0 16.7 83
June 77 85.0 5.0 10.0
July 143 58.4 15.1 26.5
August 112 66.7 21.2 12.1
All over the gather 408 63.4 17.0 19.6

The presence of Anoplura in unusual species of animals is of a special interest, as it may
indicate close intraspecific contacts. Isolated presence of H. affinis in the wood mouse
Sicista betulina Pallas, 1779, the tundra shrew Sorex tundrensis Merriam, 1900, the
common shrew S. araneus Linnaeus, 1758, and the Eurasian pygmy shrew Sorex minutus
Linnaeus, 1766, is possibly related to the specific activity of this group. For example,
shrews lack permanent burrows, so they often visit the burrows and nests of rodents and eat
their corpses.

4 Conclusion

On the territory of the Trans-Urals forest-steppe, H. affinis was registered for the first time.
Parasitizing the herb wood mouse by H. affinis along with other species of lice was not
detected, 6.86% of S. uralensis was infected. The main host of H. affinis is S. uralensis;
accidental hosts are Sorex araneus, S. tundrensis, S. minutus, and Sicista betulina. The
highest rates of infestation inherent to the animals of the near-water biotopes, where the
most favourable conditions for the habitation of the herb wood mouse in the Trans-Urals
forest-steppe are formed. Anoplura abundance peaks correspond to the periods of the
highest breeding intensity of hosts. In the age and gender structure of H. affinis, females
predominated in the population during the entire study period; the proportion of males and
larvae in the population of this species is significantly lower
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