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SOME BIOLOGICAL AND ECOLOGICAL
FEATURES OF HYPODERMA LATREILLE,
1818 IN TAVUSH REGION OF ARMENIA

V.V. Grigoryan, O.V. Shcherbakov, V.V. Abrahamyan,
S.V. Yeribekyan, L.H. Grigoryan

Background. Cattle hypodermosis is a chronic parasitic disease (entomosis) that
occurs as a result of parasitizing the larvae of warble flies in the body of animals.
Disease is common in more than 55 countries of the world, causing great economic
damage. It is considered as a parasitic disease with a certain zoonotic potential.

Purpose. To conduct research on biological and ecological features of the war-
ble flies that determines certain epidemiological traits of the caused pathology in
Tavush Region of Armenia.

Materials and methods. The observations were carried out in Tavush Region,
and the experiments were carried out at the Research Center for Veterinary Medi-
cine and Veterinary Sanitary Expertise at the Armenian National Agrarian Univer-
sity. The warble flies marked with stain, were released at a distance of 0.5 to 1.5
km from livestock farms with subsequent search and trapping of insects, located
on pastures and on the skin of animals. Generally, 275 warble flies were released.
Warble fly activity was evaluated visually counting the comparative number of
flying insects at the fixed point per minute at different times of the day, as well as
animal anxiety state caused by warble flies was identified. Statistical processing
of experimental data was performed by means of “Vassart.net” online calculator.

Results. Female warble flies Hypoderma bovis flew up to 12.1 km, while female
warble flies H. lineatum did it up to 8.6 km. Females of H. bovis and H. lineatum
demonstrated various spatial and circadian flying activity that depends on season,
and altitude above the sea level. Spring generation of warble flies is more resistant
to low air temperatures compared to the summer generation. Mild and humid sum-
mers, as well as an increase in the number of animals, contribute to an increase
in the population of warble flies, while high temperature and high soil moisture
contribute to the mass death of warble fly pupae developing in the ground.
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Conclusion. The research data cited in the article, detect the presence of a wide
range of biocenotic factors that determine the epidemiology of cattle hypodermosis
in the Tavush region of the Republic of Armenia. Cattle hypodermosis control plan
was designed based on the results of the research, as well as natural and climatic
conditions of Tavush region. Pasture prevention activities and periodic treatment
of the cattle with insecticides were emphasized.
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Hayunas cratbs

HEKOTOPBIE BUOJIOI'MYECKHE
N 3KOJIOT'HMYECKHUE OCOBEHHOCTH
HYPODERMA LATREILLE, 1818 B TABYIIICKOM
OBJIACTU APMEHUUN

B.B. I'pucopan, O.B. Illepboakos, B.B. Aopaman,
C.B. Epuéekan, JL.I. I'puzopsan

Obocnosanue. ['unodepmamos KpynHo2o poeamozo CKOma — XpOHU4ecKul
9HMOMO3, 8bI3bI8AEMbIL NAPAZUMUPYEMBIMU 8 OPLAHUZME ICUBOTNHBIX TUYUHKAMU
NOOKOACHBIX 060008. bonesnv pacnpocmpanena bonee uem 6 55 cmpanax mupa u
npuydunaem 001bUOU IKOHOMUYECKUL yujepb. bonesnb omHocumces K napasumo-
3aM ¢ OnpeoeneHHbIM 300HO3HLIM NOMEHYUATOM.

Lenv. Uzyuumo 6uonocuueckue u IKOI02UYECKUE 0COOCHHOCTU NOOKOICHBIX
080008, AGNAIOWUXCS INUZ00MOTOSULECKUMU OCTNEPMUHAHMAMU 2UNO0EPMATO3d
Kpynno2o poeamoeo ckoma 6 Tagyuickoti oonacmu Apmenuu.

Mamepuanst u memoowst. Habnooenus nposoounu ¢ Tagywickoii obnacmu,
a asxcnepumenmsl — 6 Hccnedogamenbckom yenmpe eemepuHapuu u gemepu-
HapHo-canumapHou sxkcnepmusvl Hayuonanvnozo azpapnoeo ynusepcumema
Apmenuu. I1o10603penvix 060006 nomeudanu Kpackou u GblnycKalu Ha paccmosHuu
0,5-1,5 kM om HCUBOMHOBOOUECKUX (hepM ¢ NOCIEOVIOUWUM OMIOBOM HACCKOMbIX
Ha nacmouuje U Ha KOACHBIX NOKPOBAX JICUGOMHbIX. B obujeti croxcnocmu Ovl1o
svinyujeno 275 Hacekomuix. AKmueHoCms 060006 OYeHUBANU BU3VATLHO, HOOCHU-
MbI6As KOIUYECTNEO TeMAIOWUX 8 meyenue MUHymvl HACeKOMbIX 8 OnpedeenHoll
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MouKe 6 pazHoe 8pemsl CYMoK, a maxaice no cmeneHu OecnoKoucmed HCUSOMmHuIXx,
6b136anH020 0600amu. Cmamucmuyeckas oopadomxa IKCHepUMEeHmanbHblX OaH-
HbIX NPOBEOEHA C NOMOWbIO OHILAIH-KATbKYamopa “‘Vassart.net”.

Pesynomamot. Maxcumanvnas oanvhocms norema camox Hypoderma bovis
cocmasuna 12,1 km, a camox H. lineatum — 8,6 km. Camxu H. bovis u H. lineatum
0eMOHCMPUPOBANU PAZIUYHYIO NPOCHMPAHCINEEHHYIO U CYMOYHYIO AKIMUGHOCTD,
3A6UCAWYIO0 OM BPEMENU 200d U BbICOMbL MECTIHOCHIU HAO yPOosHeM Mopsl. Becen-
HSSL 2eHepayusl 060008 Honee YCMOUUUGa K HUZKUM MeMnepamypam 6030yxa no
cpasuenuio ¢ remueil eenepayueil. Mazkoe u eradxicroe 1emo, a maxoice ygeaude-
HUe N020106bs CKOMA 00YCI08UEAET YEenudeHue NONYAAYUU NOOKOICHBIX 060-
008, M020a KAK 6bICOKA MEMNEPAmypa 6030yXa U GblCOKAS BILAACHOCTL NOYGbL
npueooAm K Maccogoll 2ubeni KyKoiok 060008, pa3eusaiouuxcs 6 nouse.

3aknrwouenue. I[lpusedennvie 8 cmamve pe3ynomamsl UCCIe008aANHULL 0OHAPY-
JHCUBAIOM HATUYUE UWUPOKO2O OUANA30HA OUOYEHOMUYECKUX (PaKkmopos, onpede-
JAOUUX INUZ00MONI02UYeCKUe 0COOEHHOCU 2UN00epMamo3a KPYRHO20 PO2amozo
ckoma 6 Tagywickou obnacmu Pecnyonuxku Apmenus. Ha ochosanuu pe3yivmamos
uccnedosanusl, a maxice ¢ Y4emom npupooHo-Kiumamuieckux yciosuu Tagyw-
cKoll obaracmu, paspaboman nian RPOPUAAKMUKU U ODOPLOBL C 2UNOOEPMATNOZ0M
KpynHoco pozamoco cxoma. Ilnan ocnoean na nacmouwHol npoguiakmuxe u
NnepuoOUHecKUx 0opadbomKax HCUGOMHBIX UHCEKIMUYUOHBIMU NPENAPAMAMU.

Knrouegwle cnosa: knumam,; uneasus, iudunka, nacmouwe;, Hypoderma

Mna yumupoeanus. [pueopsan B.B., [l]epbaros O.B., Abpaman B.B., Epu-
oexsin C.B., I'pucopsn JI.I. Hexomopbie 6uonocuueckue u 3K0102uteckue 0co-
oennocmu Hypoderma latreille, 1818 6 Tagywickoii oonacmu Apmenuu // Siberian
Journal of Life Sciences and Agriculture. 2024. T. 16, Ne3. C. 48-63. DOI:
10.12731/2658-6649-2024-16-3-1145

Introduction

The natural, climatic and geographical conditions of the Tavush Region of
the Republic of Armenia contribute to the spread of numerous parasitic diseases
of farm animals, among which the cattle hypodermosis caused by warble flies is
well distinguished. Adult forms of the causative agent of the cattle hypodermo-
sis — warble flies (Insecta: Diptera: Oestridae: Hypodermatinae) - are dipterous
insects that go through all three stages of their larval development in the body
of cattle. Two main species are described — Hypoderma bovis Linnaeus, 1758
and H. lineatum Viller, 1789 [3, 4, 8].

Taking into account the fact that hypodermosis is a widespread disease
affecting a significant number of animals, it is necessary to assess the epide-
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miological state of an area that is unfavorable for the disease considering the
species of pathogens, as well as their activity at different times of the year and
day, depending on natural and geographical conditions.

Cattle hypodermosis is a chronic parasitic disease (entomosis) that occurs
as a result of parasitizing the larvae of warble flies in the body of animals. Par-
asites affect the internal organs and skin of their hosts [1 — 3, 7, 8, 24]. Disease
is common in more than 55 countries of the world, causing great economic
damage [4, 9, 13-21, 24, 28-29]. In sick animals, anorexia, as well as low milk
and meat productivity is observed. Due to the fistulae that form in the back and
lumbar region, the quality of raw hides decreases, and approximately 8% of
that is rejected [4, 6 — 8, 10, 14, 23, 28]. For example, in the Russian Federa-
tion, the total economic damage from hypodermosis reaches 65 billion Russian
rubles per year [11].

The disease also has an immunosuppressive effect, which increases the
susceptibility of the animal body, affected by the larvae of warble flies, to all
kinds of infections. In addition, the products obtained from animals with hy-
podermosis have a negative effect on the human health due to the presence of
hypodermotoxin produced by the larvae of warble flies [5].

Currently hypodermosis is considered as a parasitic disease with a certain
zoonotic potential [22, 25].

Despite the above mentioned, cattle hypodermosis remains completely un-
explored in Armenia. No data on biology and ecology of the agents, as well
as on epidemiological features of the pathology are available in our country.

Purpose

The purpose of current work was to conduct research on biological and eco-
logical features of the warble flies that determines certain epidemiological traits
of the caused pathology in Tavush Region of Armenia.

Materials and methods

In order to implement effective control measures against the cattle hypo-
dermosis, it is necessary to determine the distribution area of adult warble flies,
as well as the flight range of warble flies, taking into account the natural and
climatic conditions and terrain features of the area [12, 27]. The studies were
carried out in areas rich in pastures, located on hills partially or completely
covered with forests. Research area (Tavush Region) is shown on the Fig. 1.

The experiments were carried out at the Research Center for Veterinary
Medicine and Veterinary Sanitary Expertise at the Armenian National Agrarian
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University. Adult forms of warble flies grown under laboratory conditions from
larvae, were marked with fluorescent stain that was applied to the dorsal surface
of the thoracic region of insects at a temperature of +4° to +6°C.

The warble flies marked with stain, were released at a distance of 0.5 to 1.5
km from livestock farms with subsequent search and trapping of insects, located
on pastures and on the skin of animals. Generally, 275 warble flies were released.

Warble fly activity was evaluated visually, in the pastures, counting the com-
parative number of flying insects at the fixed point per minute at different times
of the day, as well as animal anxiety state caused by warble flies was identified.

Statistical processing of experimental data was performed by means of “Vassart.
net” online calculator [26]. Fisher Exact Probability Test and Chi-square criterion
were used to estimate statistical significance of the experimental data obtained.

N

Fig 1. Research area - Tavush Region - on the map of Armenia
(Source: Tavush Province | Armenia tour (armenia-tour.am))

Results
Research has shown that female warble flies H. bovis (Fig. 2) flew up to 12.1
km, and female warble flies H. /ineatum (Fig. 3) did it up to 8.6 km.
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Fig. 3. Female warble fly H. lineatum



54 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Ne3, 2024

The quantitative ratio of warble flies belonging to the species H. bovis and
H. lineatum at various distances are demonstrated in Table 1.

Table data show that female ratio of Hypoderma spp. detected at the distanc-
es of 0.5; 1.5; 3.0; 5.8; 8.6; 10.2; 12.1 km equals respectively to 14:18; 10:13;
11:16; 9:12: 7:6; 4:5; and 3:2. However, the obtained results are not statisti-
cally significant (Chi-square criterion equals to 0.06, P > 0.05 as calculated by
Fisher's criterion).

Table 1.
Quantitative ratio of different Hypoderma spp. flight at various distances
Flight distance, km H. bovis females H. lineatum females
0.5 14 18
1.5 10 13
3.0 11 16
5.8 9 12
8.6 7 6
10.2 4 5
12.1 3 2
Discussion

Observations show that released adult warble flies flew in different direc-
tions. Warble flies released near livestock farms, gather in the area of barnyards
and barns. About 48% of the tagged insects were found in the immediate vicin-
ity of the animals within 10 minutes to 2 hours after release. Considering that
the maximum flight range of adult warble flies is 12 km change of pasture sites
for livestock should be carried out at a distance of 12 km from farms, which
is not always possible in the conditions of the Tavush region due to the inten-
sification of agricultural activities. A set of measures to control hypodermosis
should cover the entire population of cattle, located in an in epidemiological-
ly unfavorable area, otherwise the infection will be repeated with subsequent
coverage of new territories.

Long-term observations revealed the absence of adult warble flies in the
subalpine (at altitudes about 2000 to 2200 meters above sea level) and alpine (at
altitudes about 2200 to 2900 m above sea level) areas of Tavush Region, which
means that grazing animals on high-altitude summer pastures can be naturally
prevented from warble fly infection.

Comparative analysis of adult warble fly activity at different times of the
day is demonstrated in the Fig. 4.
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Number of flying warble flies per minute
30
25
20
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Fig. 4. Day cycles of the adult warble fly activity.

It was found out that on sunny days, adult warble flies began their flight at a
temperature of +7°C to +9°C, and on cloudy days it was at temperature of +13
to +15°C. In spring, warble flies began their flight in the time interval from 9
to 11 o’clock in the morning, and in summer it was from 6 to 8 o’clock in the
morning. In summer, during the day, insects showed the greatest activity in the
range between 8 and 12 o’clock. With the onset of heat (from 13 to 16 o’clock),
the activity of warble flies drops sharply. In the time interval between 16 and 20
o’clock, the warble flies again become active without reaching, however, the
morning degree of activity. In autumn, the flight of warble flies lasts from 10
to 16 o’clock. It should be noted that the temperature factor affects the activity
of warble flies in two ways.

So, with an increase in air temperature, the intensity of metabolic processes,
and hence, the overall mobility of insects, increased. Changes in air tempera-
ture were perceived by the thermoreceptors of insects, which began to look for
optimal conditions for their life, leaving the uncomfortable zone. An increase
in air temperature to +30°C to +40°C reduced the activity of adult warble flies
which explains the slowdown and even termination of the flight of these insects
in the summer from 13 to 17 o’clock. At the indicated time of day, warble flies,
as a rule, hid from the sun’s rays in the cracks of the walls, rodent burrows, or
under awnings.

It should be noted that the spring generation of warble flies is more resistant to
low air temperatures compared to the summer generation. A prolonged decrease
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in air temperature to 0°C, adult warble flies fell into suspended animation within
two days, and some individuals even die. At the same time, the number of dead
individuals is 43% in the spring generation and 85% in the summer generation of
the H. bovis. Whereas, the percentage of individuals of the species H. lineatum
that did not wake up from the state of anabiosis is 53% in the spring and 91% in
the summer generation. Besides, a short-term decrease in air temperature to -20°C
during several hours does not kill warble flies: with an increase in air temperature,
their activity is restored. Mild and humid summers, as well as an increase in the
number of animals, contribute to an increase in the population of warble flies,
while high temperature (+39°C to +43°C) and high soil moisture (65-68%) con-
tribute to the mass death of warble fly pupae developing in the ground.

Based on the data of observations, as well as taking into account the biolog-
ical characteristics of warble flies common for the targeted area, we developed
a plan to control the cattle hypodermosis considering the natural, climatic and
geographical conditions of Tavush region.

The invasion control plan includes the following activities:

1. Carrying out preventive treatments of the skin of cattle using insecti-
cidals that stop the development of larval forms of the pathogens, parasitizing
in the subcutaneous tissue of animals. Systematic treatment of animals should
be carried out during the grazing period monthly with an interval of two weeks.

2. Animals should be grazed on periodically changing pastures; it is desir-
able to change pastures every 15-30 days.

3. Using areas located in the subalpine and alpine zones of the region for
grazing animals in summer.

Conclusion

Based on the research results we can conclude that females of Hypoderma
bovis and H. lineatum demonstrated various spatial and circadian flying activ-
ity. The activity mainly depends on season, and altitude above the sea level.

Spring generation of warble flies is more resistant to low air temperatures
compared to the summer generation.

Mild and humid summers, as well as an increase in the number of animals,
contribute to an increase in the population of warble flies, while high tempera-
ture (+39°C to +43°C) and high soil moisture (65-68%) contribute to the mass
death of warble fly pupae developing in the ground.

Cattle hypodermosis control plan was designed based on the results of the re-
search, as well as natural and climatic conditions of Tavush region. Pasture preven-
tion activities and periodic treatment of the cattle with insecticides were emphasized.
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