Journal of Life Sciences & Biomedicing, vol. 4(77), No 1, p. 84-89 (2022)

The seasonal dynamics of helminth invasion of domestic carnivores in Azer-
baijan

Ibrahimova Reyhan Shohlat

Institute of Zoology, Azerbaijan National Academy of Sciences, Abbszade Str., Passage 1128, Block 504,
Baku AZ1073, Azerbaijan
For correspondence: ibrahimova_reyhan@bk.ru

Received: March 31, 2022; Received in revised form: May 25, 2022; Accepted: June 08, 2022

The article is devoted to studying the seasonal variability in the degree of infection of domestic car-
nivores with helminths. The following results were obtained during the study: animals are infected
by helminths to a greater extent in spring, summer, and autumn and to a considerably lesser extent
in winter. Infection by trematodes is characterized by a 2-peak curve with peaks in spring and au-
tumn. Cestodes infected domestic carnivores in spring, summer, and autumn with one peak in au-
tumn, while nematodes were observed in animals in all seasons of the year. Investigation of seasonal
dynamics of the degree of helminthic infection of domestic carnivores will allow making predictions

about the extent, season, and the most dangerous period of infection of animals by helminths.
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INTRODUCTION

Some authors studied the species composition
and intermediate hosts of helminths of domestic
carnivores (stray dogs, domestic cats) in different
regions of Azerbaijan as well as some ecological
factors that affect the degree of infection of these
animals by helminths (Sadigov et al., 2003;
Sadigov et al., 2001).

However, almost no scientific work has been
done on studying the seasonal dynamics of infec-
tion of domestic carnivores by helminths in the Re-
public. The only paper concerning this problem is
by M.Yolchiyev and R.lIbrahimova (2012) who
studied the seasonal variation of helminthic infec-
tion in wild and domestic carnivores in the Shirvan
region.

Study the seasonal dynamics of animal infec-
tion with helminths enables to specify some bi-
ological and ecological peculiarities of helminths
on the one hand and on the other hand to identify
the most dangerous periods i.e. the time of the
highest degree of infection of animals by hel-
minths. Thus, the study the effect of seasonal
changes in the rate of infection of animals by hel-
minths is practically important.
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Taking into account the above mentioned, |
conducted the investigation of seasonal dynamics
of infection of domestic carnivores by helminths in
Azerbaijan.

MATERIALS AND METHODS

The investigation was conducted in the terri-
tory of Azerbaijan in 2001- 2014 years. 349 stray
dogs (105 in spring, 112 in summer, 73 in autumn,
59 in winter) and 323 domestic cats (105 in spring,
98 in summer, 63 in autumn and 57 in winter)
were captured and treated through the widely ac-
cepted helminthological methods of body examina-
tion to study the effect of seasonal changes on
infection of carnivores by common groups of
helminths in various habitats: in the periaquatic ar-
eas, in the rural areas, in the urban areas and in the
vicinity of the slaughterhouse. The animals were
dead (they died due to unknown reasons or got hit
by a car) (Skryabin, 1928).

The collected trematodes and cestodes were
preserved in 70% ethanol, whereas nematodes were
fixed in a 4% formalin solution. To identify the spe-
cies belonging of trematodes and cestodes alum car-
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mine stained slides were prepared. Nematode spe-
cies were treated in a solution of lactic acid and glyc-
erol in aratio of 1:1.

For the identification of trichinella, the vari-
ous muscles of animals (diaphragm, ribs, thigh
muscles) have been studied by the compressor
method (Visotskaya, Daniel, 1973). The samples
of muscles carded and made thinner, after adding
lactic acid they tightened between slides. After 1
day until it becomes transparent, it was observed
by trichinelloscope. The trichinella larvae are
clearly visible under the microscope.

All helminth species were identified using
MBS-6 and Olympus (Olympus SZ2=ST, Olympus
corporation, Japan) stereomicroscopes.

The discovered helminths were identified ac-
cording to DP Kozlov's (1977) reference book.

The prevalence was calculated with the fol-
lowing formula:

X inf.
P= —x 100%
X anim.
RESULTS AND DISCUSSION

As the result of the investigation it was found
that the rate of infection of animals by helminths
varied among the different seasons. The percent-
age of infected animals was 30.3% in spring,
37.1% in summer, 20.7% in autumn and 16.4% in
winter Table.

As a result of research, were found 36 species
of helminths in domestic carnivores. Of these, 32
species in stray dogs, and 23 species in domestic
cats.

It is seen from the Table that the studied ani-
mals were infected by 17 species of helminths in
winter, 35 species in autumn, 34 species in spring
and 24 species in summer. This fact is apparently
related to the difference in population densities of
intermediate hosts of helminths of domestic carni-
vores, which are most numerous in spring and au-
tumn.

Fourteen species of 14 helminths (Dipylidium
caninum, Taenia hydatigena, T. pisiformis, Hyda-
tigera taeniaeformis, Mesocestoides lineatus,
Thominx aerophilus, Uncinaria stenocephala, Ancy-
lostoma caninum, Toxoascaris leonina, T. canis, T.

mystax, Molineus patens, Spirura rytipleurites, Phy-
saloptera praeputiale) were recorded in all seasons of
the year.

The revealed helminths were present to a
higher extent in spring, summer and autumn and to
a considerably lesser extent in winter. Infection of
domestic carnivores by trematodes was observed
in spring and summer, by cestodes in spring, sum-
mer and autumn, and by nematodes throughout the
whole year (Yolchuyev, Ibrahimova, 2012).

The infection of domestic carnivores by some
trematode species Alaria alata, Plagiorchis ele-
gans, Cryptocotyle lingua, which have freshwater
snails as intermediate hosts, was observed only in
spring and autumn.

The dynamics of infection of domestic carni-
vores by trematodes according to seasons is charac-
terized by a two-peak curve. The first peak was ob-
served in spring (May - 13.3%). At the beginning of
summer (June), the level of infection considerably
decreased (7.5%). The second peak was recorded in
autumn (21.3%), while the lowest level of infection
was observed in December - 3.5%.

The infection caused by a widespread trema-
tode of the domestic carnivores, A. alata was high-
est in autumn -13.5%, spring-6.6%, and summer-
7.5%. The highest infection of P.cordatum was ob-
served in spring-15.3% and in autumn-4.5%; The
highest incidence of P.elegans species was ob-
served in autumn-9.1%.

The observed picture is due to the differences
in the abundance of freshwater snails which are in-
termediate hosts of parasites and which popula-
tions exhibit considerably reduced activity in sum-
mer and winter because of high and low ambient
temperatures respectively Fig.

The degree of infection of domestic carnivores
with cestodes was characterized by a single-peak
curve. Infection reached a peak in summer starting
from 20.8% in spring, then sharply raised to 40.1%
and decreased at the beginning of autumn in Septem-
ber, and the lowest level of infection 15.2% was reg-
istered in winter — December and January. Rodents,
reptiles, cat and dog fleas, which are the intermediate
hosts of cestodes are more active in the spring, sum-
mer and autumn months of the year, which causes in-
fection of domestic carnivores by helminths in these
seasons of the year (Ibragimova, 2017; Rzayev,
2006).
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Table. Helminth species and their parameters of invasion of domestic carnivores in separate seasons

Families Season of the year Domestic carnivores

Species of helminths Spring Summer Autumn Winter Stray dog |Domestic ca
Trematoda
Alaria alata Goeze, 1782 o s i = + +
Plagiorchis elegans Rudolphi, 1802 33 - - - + -
Echinochasmus perfoliatus Ratz,1908 3 - e - + -
Cryptocotyle lingua Creplin,1825 2 - = - + -
Pharhyngostomum cordatum Diesing,1850 — - hod - + +
Cestoda
Spirometra erinacei-europei Rudolphi,1819 = - = — + +
Dipylidium caninum Liihe, 1758 a2 B 88 — +
Diplopylidium nolleri Skrjabin, 1924 = e = bt + +
D. skrjabini Popov, 1935 - - s - - +
J.rossicum Skrjabin, 1923 285 Rz — - - +
Taenia hydatigena Pallas, 1766 o6 55 nr = + +
T. crassiceps Zeder, 1880 132 o2 % - - +
T laticollis Rudolphi, 1819 = k) i - - +
T.pisiformis Bloch, 1780 159 2 — el +
Hydatigera taeniaeformis Batsch,1786 22 22 = 2 -
Mesocestoides lineatus Goeze, 1782 Ios 5 "z —T + +
Nematoda
Capillaria plica Rudolphi, 1819 o 68 =0 - + +
Thominx aerophilus Creplin, 1839 8 125 = - + +
Trichocephalus georgicus Rodonaya,1950 = - 2 - + -
Tr. vulpis Froelich, 1789 % :%76 % - + -
Trichinella spiralis Owen, 1825 - - i s + -
Strongyloides vulpis Petrow, 1941 = - S + -
Ancylostoma caninum Ercolani, 1859 =23 e s — + +
Uncinaria stenocephala Railliet, 1854 o5 o — il + +
Molineus patens Dujardin, 1945 ;;g % ;2:} 19:75 + +
Toxascaris leonina Linstow, 1902 e —_ 23 — + +
Toxocara canis Werner, 1782 58 R =28 = + -
T. mystax Zeder, 1800 s _ S = + +
Spirura rytipleurites Deslongchamps, 1824 — :T27 fTse - +
Spirocerca arctica Petrow,1927 — — b - + -
Sp.lupi Rudolphi, 1809 A _~ had - + -
Physaloptera praeputiale Linstow,1888 = A 22 e + +
Ph. sibirica Petrow et Gorbunow,1931 = > - - + -
Rictularia affinis Jagerskiold,1904 =7 - s - + -
R.cahirensis Jagerskiold, 1904 — - éi—: - + +
Dirofilaria repens Railliet et Henry,1911 ik z2 B - + +
Total: 36 34 24 35 17 32 23

Remark: above figures refers to percentage of infection, the below figures refers to prevalence (from min to max)
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V \
N
spring summer authumn winter
Trematodes ; Cestodes - - - - ; Nematodes - —-—- -

Fig. Seasonal dynamics of the degree of infection of domestic carnivores by helminths in Azerbaijan.

The following species of helminths infected
domestic carnivores mainly in spring, summer and
autumn. These include D.caninum, Physaloptera
sibirica, Rictularia cahirensis, Dirofilaria re-
pens, which intermediate hosts are various species
of invertebrates; Joyeuxiella rossicum, Mesoces-
toides lineatus, H. taeniaeformis, H. krepkogorski,
Trichinella spiralis which intermediate hosts are
rodents; and Spirometra erinacei-europei, Diplop-
ylidium nolleri, D. skrjabini which intermediate
hosts are small reptiles.

The degree of infection of domestic carni-
vores by D. caninum constituted 31.2% in spring,
37.9% in summer, and 48.8% in autumn; by M. lin-
eatus 16.5% in spring, 35.9% in summer and
41.2% in autumn; by H. taeniaeformis 30.2% in
spring, 41.2% in summer and 49.9% in autumn.

The reason as we have mentioned is the favor-
able climatic conditions for the growth of hel-
minths and their eggs in spring, summer, and au-
tumn, and the animals the constant contact with ro-
dents, reptiles, insects and snails, which are inter-
mediate hosts of these trematodes. During winter
time, because of dry and cold weather conditions
some helminths’ eggs are destroyed in the soil and
the weakening or interruption of the contact be-
tween animals and intermediate hosts (rodents,
reptiles, and insects) are very poor, and sometimes
never happened.

It has been recorded that domestic carnivores
are infected with nematodes in all seasons of the
year in high intensity.

Infection of animals with nematodes is char-
acterized by the 1-peak curve. Infection of animals
started from 30.2% in spring months and reached
its peak of 43.2 in summer, then again dropped to
18.7% in winter due to the absence of optimal tem-
peratures needed for the development of helminths
and their eggs.

As nematodes are geohelminths and their de-
velopment and distribution depend on environmen-
tal abiotic factors. Eggs of geohelminths survive
for about 17 months in soil (Guliyeva, 1989).
When the temperature and humidity are favorable,
the egg could switch to an invasive state and cause
infection to animals in any season of the year.

In the studied areas, the most frequently found
geohelminths were A. caninum - “16.8% in winter,
23.3% in spring, 36.1% in summer, 47.8% in au-
tumn, U. stenocephala - 17.4% in winter, 28.5% in
spring, 37.2% in summer, 49.6% in autumn, T. le-
onina - 18.3% in winter, 24.8% in spring, 39.1% in
summer, 50.3% in autumn.

In various animal nurseries in Russia, a con-
siderable difference in the degree of helminth in-
fection of dogs between the spring season (April —
64.5%) and winter season (20.7%) was observed
(Malykhin, Vasilevich, 2004; Trunova, Nurma-
gomedova, 2017; Zakharov, 2000).
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As a result of the research, it has been found
that there is a considerable difference in the base-
line of seasonal spreading and growth of hel-
minths. Because of the impact of abiotic factors in
the area, it is necessary to give predictions on hel-
minth infections for each area individually and at
different times, and the control measures should be
based on it.

So, by studying the seasonal dynamics of
dominant helminths of carnivores in the territory of
Azerbaijan, it is possible to make predictions about
the extent, season, and dangerous period of infec-
tion of animals with helminths and to take preven-
tive measures.
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Azarbaycanda ohli atyeyon heyvanlarin helmintlorls yoluxmasinin fasil dinamikasi
Ibrahimova Reyhan Séhlat quz1
AMEA-nn Zoologiya Institutu, Baki, Azarbaycan

Maqals ohli atyeyon heyvanlarin fasillor iizra helmintlorlo yoluxma dinamikasina hasr edilmisdir. Todgiqgat
zaman1 miloyyon edilmisdir ki, trematodlarla yoluxmasi yalmz yaz vo payiz aylarinda 2 zirvali oyri ilo;
sestodlarla - yaz, yay vo payiz aylarinda 1 zirvali; nematodlarla ilin biitiin fasillorinds yoluxaraq 1 zirvali
oyri ilo xarakterizo olunur vo yoluxmalar1 da uygun olaraq yazda 32,3%, yayda 34,1%, payizda 18,7%,
qisda iso 12,4% toskil etmisdir. ©hli itkimi vo pisikkimilorin genis yayilmis helmintlarlo fosillor {izrs yo-
luxmasimi miioyyon etmokls, heyvanlarin helmintlorlo hansi fasildo yiiksok ekstensivliklo yoluxmasi vo
yoluxmanin tohliikali dovrleri barade avvalcadon prognoz vermak vo onlara qarst qabaqglayici tadbirlori
hazirlamagq olar.

Agar sdzlor: Ohli atyeyan heyvanlar (sahibsiz itlor, ev pisikilori), trematodlar, sestodlar,nematodlar, fasillor

Ce30HHasi IMHAMMKA CTeNleHU 3aPasKeHHOCTH reJIbMMHTAMH JOMALIHUX IJIOTOSIAHBIX
JKMBOTHBIX B A3ep0aiiixane

Hoparumona Peiixan IloxnaT Kbi3bl
Huemumym 30010euu HAH Azepbatioscana, baky, Azepbatiosxcan

CTaTI)ﬂ IIOCBALLICHA I/I3y‘ICHI/I}O CCSOHHOP'I N3MCHUYHNBOCTHU CTCIICHU 3apa)KeHHOCTI/I TeJIbMHUHTAMHU JOMAIlIHUX
TUTOTOSTHBIX JKUBOTHBIX. B X0/1e viccie1oBaHus ObUTH MOJTyYCSHBI CISTYIONINE Pe3yIbTaThl: dKHBOTHBIC 3a-
paKarOTCs TEeNbMUHTAMU B OOJBINCH CTEIIEHH BECHOM, IETOM U OCCHBIO M B 3HAYHMTEILHO MEHBIIICH CTe-
TICHHU 3UMOM. 3apaKeHUE TPEMAaTOaMHt IPOUCXOIUT TOJILKO BECHOW U OCCHBIO M XapaKTEPHU3YETCs JIBYIIH-
KOBOW KPHBOIf; MPH [ECTOAAX 3apakeHHe HAOII0IAETCs BECHOM, JIETOM U OCEHBIO — KPUBAsI IIPH 3TOM OfI-
HOITUKOBAS;, 3apAKEHHOCTh HEMATOJIJAMH HAOJIONAETCS B TEUECHHE BCEX CE30HOB Tojia, MpH 3ToM (opma
KPUBOM TaK)Ke OHOMUKOBAs. B MPOIEHTHOM BBIPAXKCHUU 3apaKCHHOCTh HEMATOJaMK COCTABJISIET BECHOM
32,3%, netom 34,1%, ocennto 18,7% u 3umoii 12,4%. V3yduenue ce30HHON JMHAMHUKY CTETICHH 3apaKeH-
HOCTH T'eJIbMUHTAMH JOMAIIHHUX MJIOTOSIHBIX )KABOTHBIX MO3BOJHT MPOTHO3UPOBATH OMACHBIC MEPUOIBI
3apakeHus ¥ pa3padboTaTh NpoGUITAKTHICCKHUE MEPbl OOPHOBI IPOTHUB HUX.

Knrouesvie cnosa: /Jomawnue niomosousie (bpodsuue cobaxu, OOMauiHue KOWIKY), mpemamoosl, ye-
CMOObL, HEMAMOObL, Ce30H
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