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Abstract

Hypodermosis is known to be a parasitosis of cattle having a negative economic
impact. Nevertheless, it is still (or again) highly prevalent in Kazakhstan and other
Central Asian regions. This is mainly attributable to the restructuring and privatization
of animal husbandry after the dissolution of the former Soviet Union that was
associated with economic and social problems, some of them still persist in agriculture
today.

In view of its negative economic impact, bovine hypodermosis should be
controlled by appropriate measures, also by government support and regulations, in
order to improve the animal health and the profitability of cattle farming and thus to
increase the income of small-holding farmers in particular.

The aim of the present paper is to provide an understanding and background for
this recommendation. After a description of related English terms and the life cycle of
Hypoderma species, a brief review is given on the occurrence of bovine hypodermosis
in Kazakhstan and other Central Asian regions and its economic impact as well as on
current options to control and eradicate this parasitosis.

Keywords: Hypoderma, hypodermosis, cattle, prevalence, economic impact,
control, Kazakhstan, Central Asia.


mailto:bauer.eisern@gmail.com

Introduction

Bovine hypodermosis had been
substantially ~ diminished or even
eradicated by appropriate  control
measures in several west European
countries for many years [1,2]. In contrast,
this parasitosis is still prevalent in
Kazakhstan and other Central Asian
regions (see below). The explanation for
this can be found in the history of animal
husbandry: bovine hypodermosis had
been controlled and reduced, but not
eradicated, in the former Soviet Union
including its Central Asian regions during
the last decades of the 20th century [3].
However, after the dissolution of the
Soviet Union and the independence of
Kazakhstan and other former Soviet
republics the agricultural system was
restructured and collective farms were
privatized in the nineties, resulting in
large economic and social problems.
Since then, there has been no systematic
control of hypodermosis [4].

Currently, the national population
of cattle comprises approximately
7,150,000 heads, including 3,000,000
dairy cows, in Kazakhstan. The vast
majority of dairy cows are kept by private
households for subsistence (61.6%) and

on small farms (31.7%); just 6.7% of the
cows are kept on large agricultural
enterprises according to the official
veterinary census [5]. Small-scale
livestock holders are usually poor, e.g., in
eastern Kazakhstan [6], and most of them
have little, if any, knowledge of useful
preventive measures.

Therefore, in view of its negative
economic impact (see below), this
parasitosis should be controlled with
appropriate measures, also by government
support and regulations, if possible, in
order to improve the animal health and the
profitability of cattle farming and thus to
increase the income of small farmers in
particular.

The aim of the present paper is to
provide an understanding and background
for this recommendation.

After a description of related
English terms and the life cycle of
Hypoderma species (spp.), a brief review
IS given on the occurrence of
hypodermosis in Kazakhstan and other
Central Asian regions and its economic
impact as well as on current options to
control and eradicate this parasitosis.

Hypoderma species and terminology

Hypodermosis is an arthropod
infection of domestic and wild ruminants.
In cattle and other bovine species (yak,
buffalo, and bison) it is caused by larval
stages of three Hypoderma spp.:

e H. bovis (Linnaeus, 1758)

e H. lineatum (De Villers, 1789)

e H. sinense (Pleske, 1926), re-described

as a valid species in western China [6].
Although these parasites are relatively

host-specific and adapted to bovine hosts,

few cases had been also reported from

sheep and goats [7], horses [8,9] as well
as humans [10].

Hypoderma spp. belong to the
family Oestridaec (“bot flies”). The
common English name of bovine
Hypoderma spp. is “warble flies” or
“cattle grubs”. Their adult flies are also
known as “gad flies”, referring to the
escape response of cattle (termed
gadding) attacked by these flies, or “heel
flies”, referring to the defensive behaviour
of cattle in kicking up the hind legs
against attacking flies (see Fig. 1).
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Figure 1 — Historical Dutch postcard by the ‘Cattle Grub Control Committee’
promoting the control of bovine hypodermosis in the Netherlands, published
in the early 1950s. The drawing shows the characteristic defensive behavior
of a cow attacked by Hypoderma flies on pasture: escape response (termed
gadding) and kicking up the hind legs resulting in the name “gad fly” or “heel
fly”, respectively (©Ophoto: C. Bauer).

Figure 2 — Second- and third-stage larvae of Hypoderma bovis under the
skin of a cattle. Inset showing two third-stage larvae; scale bar: 3 cm
(©photos: Institute of Parasitology Giessen).



Life cycle of bovine Hypoderma spp.

Hypoderma spp. have an annual life
cycle: Their adult flies have reduced
mouthparts and cannot feed. They deposit
eggs on the hair of hosts during grazing in
summer. First-stage larvae hatch from the
eggs within a few days, burrow through
the host skin and migrate to the spinal
canal (H. bovis) or esophagus tissue (H.
lineatum, H. sinense) for overwintering.
In following spring, the larvae reach the
subcutaneous tissue of the back and

develop into second and third larval stages
(Fig. 2), which form characteristic
subcutaneous bumps (‘warbles’) (Fig. 3).

This larval parasitism is termed
(sub)cutaneous or furuncular myiasis
(from ancient Greek: “pyia“ = fly).
Finally, third-stage larvae emerge from
the skin nodules after 1-2 months (Fig. 4)
and drop to the ground for pupation
[12,13].

Figure 4 — A third-stage
Hypoderma sp. larva emerging
from the skin nodule in spring
(©photo: C. Bauer).



Clinical and economic impact of bovine hypodermosis

Warbles cause pain and suffering of
affected cattle that may result, depending
on the larval counts, in
e a decrease of milk yield,
e lack of bodyweight

depreciated carcasses,

e as well as in considerable losses of the
hide quality (Fig. 5) for the leather
industry [14,15].

The total annual losses by hypodermosis

in Russia were estimated at 6.5 billion

gain and

rubles (approximately 220 million US
dollars) at the beginning of the 21
century [3]. The losses on damaged hides
in northern China were estimated at 15
million US dollars a year [16].

Last but not least, because the
internationally recognized animal welfare
standards demand, inter alia, “freedom
from pain, injury and disease” [17,18],
hypodermosis causing painful warbles is
also a problem of animal welfare.
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of Parasitology Giessen).

Figure 5 — Cattle hide damaged by Hypoderma sp. larvae (©photo: Institute

Species distribution and prevalence of bovine hypodermosis

Bovine hypodermosis occurs in the
northern hemisphere only [12,19]. H.
bovis and H. lineatum are the species
found in Kazakhstan [20,21,22,23],
Kyrgyzstan [24], Uzbekistan [25],

Turkmenistan [26], and Tajikistan [27].
The third species H. sinense mainly
present in yaks occurs in China [7] and
was also reported from the former Tajik
SSR [28].



Table 1 — Historical and current data on the prevalence of bovine hypodermosis in

Kazakhstan and neighboring regions.

Country Method Host | Study period | Prevalence | Ref.
- province or region species (%)*
Kazakhstan (former Clinical | Cattle 1949-52 77 [29]
Kazakh SSR)
- northern steppe zone Clinical | Cattle 1979-81 A:11-25 | [20]
Y: 20-30

- North Kazakhstan Clinical | Cattle | Early 1990s 1-35 [21]
- North Kazakhstan Clinical | Cattle 2016-18 A:8 [22]

Y: 19
- East Kazakhstan Clinical | Cattle | End of 1970s 20-30 [30]

/ beginning of
1980s

- East Kazakhstan Clinical | Cattle 2015-18 A: 22 [23]

Y: 46
- West Kazakhstan Clinical | Cattle 1999 ~100 [31]
- eight Kazakh oblasts | Serology | Cattle Winter A: 74 [32]

2015/16
Kyrgyzstan Clinical | Cattle ? + [24]
Uzbekistan Clinical | Cattle 1997-98 14 [25]
Turkmenistan (former Clinical | Cattle | Before 1969 + [26]
Turkmen SSR)
Tajikistan (former Tajik | Clinical Yak 1966 A:50-70 | [28]
SSR) Y:80-90
- south Tajikistan Clinical | Cattle | Before 2021 11-31 [27]
Russia Clinical | Cattle 2000-03 10-22 [33]
- west Siberia, Tyumen 2004-09 0.4-4
2010-12 0-0.1
- Altai Republic Clinical | Cattle 1993-2003 47 [34]
- Kemerovo oblast 73
China Serology | Cattle, 2001-02 52 [35]
- Xinyang province yak
LA: adult animals (>2 years old); Y: young animals (<2 years old); + occurring.
The available literature provides studies were regionally limited or

only imprecise and difficult to compare
data on the prevalence (extensity) of the
bovine hypodermosis in Central Asian
regions. Reasons for this are that the

performed in few herds only, were from
earlier periods of time only, or detailed
information on sampling criteria, age of
the animals examined and examination



method used was missing. Obviously,
there were no province-wide or
nationwide surveys to estimate the
prevalence of Hypoderma infection.
Nevertheless, the available data strongly

show that the hypodermosis is still (or
already again) widespread and common
in Kazakhstan and most other Central
Asian regions (Table 1).

First-choice compounds against Hypoderma larvae

The first-choice compounds for the
treatment of Hypoderma-infected cattle
and vyaks are currently macrocyclic
lactones, such as ivermectin [36,37,38],
doramectin [39,40], eprinomectin [41],
and moxidectin [42,43], which have a
nearly 100% efficacy against Hypoderma
first-stage larvae. Depending on the
formulation of the drug, they are applied
either subcutaneously at a dose of 200
Hg/kg bodyweight (bwt.) or pour-on at a

dose of 500 pg/kg bwt. An excellent
efficacy against Hypoderma larvae has
been also documented for the long-acting
injection formulations of ivermectin
(‘lvomec® Gold’ [44]) and eprinomectin
(‘Longrange® [45]).

In contrast, synthetic pyrethroids
given as repellents are not sufficiently
effective to protect cattle from
Hypoderma flies and their egg deposition
in summer [33].

Recommendations for a strategic control of bovine hypodermosis

Bovine hypodermosis can be
successfully controlled and eradicated
from an area, in principle [1,2]. This is
also shown by recent examples from the
Russian Federation [3,38,46] and China
[47], where the prevalence had been
reduced by government monitored and
promoted control measures and several
years of the consistent use of appropriate
antiparasitic drugs.

Guidelines  for launching a
Hypoderma eradication program can be
read in the final report on the European
cooperation ‘Improvements in the control
methods for warble fly in livestock’ [47].

In endemic regions one treatment
with a macrocyclic lactone should be
given to all cattle or yaks in late October
or November (but not later, e.g. [48]) to
kill the first-stage Hypoderma larvae and
therefore to protect the animals from pain
and suffering and to prevent economic
losses.

When such a hypodermosis control
IS mandatory (as in France) or can be

coordinated on a regional or national
level, and when the mentioned
compounds are strictly used for all (1)
bovines that were grazed in summer on
all () farms of a region, the eradication
of hypodermosis is possible within a few
years [1,2].

In Canada, a Hypoderma control
program, being supported by the
government, was found to have a high
benefit-cost ratio estimated at 11-17:1
[14].

Unfortunately, in Kazakhstan and
other Central Asian countries the
hypodermosis treatment is not mandatory
but the farmers’ initiative until now.
Therefore, only a few farmers usually take
an interest to control this disease, even if
the parasites reduce the profit per animal.
An eradication will not be achievable in
such a situation. This is because re-
infections in cattle herds can occur by a
few untreated animals on the respective
farm remaining the reservoir of the
parasite and/or by recently purchased



animals from other farms that are infected
with Hypoderma larvae.

Any hypodermosis focus may
spread very rapidly as an older example
from Ireland shows: this country was
Hypoderma free until 1982, when 32
infected cattle on 7 farms were detected.
Unfortunately, no treatment was applied
because of the ‘low prevalence’.
However, a survey done in spring 1985
presented that in the meanwhile more than
2,200 cattle from 312 farms were affected
[1]. Therefore, efforts should be made that
an appropriate hypodermosis control
program will become mandatory in
Central Asian regions for the benefit of
both cattle and farmers.

A very cost-saving and proven
method of the treatment against
Hypoderma first-stage larvae is the

Conclusion

Given the widespread occurrence
and the negative economic impact of
hypodermosis, province-wide campaigns
should be initiated and supported by the
government and respective authorities in
Kazakhstan and elsewhere in Central Asia

autumn (!) application of a ‘microdose’
of ivermectin: 2 pugkg  bwt.
subcutaneously (1/100 of the normal
dose) that is 0.1 ml of the 1% injection
solution to cattle or yaks regardless of
bodyweight, or 2.5 pg/kg bwt. pour-on
(2.5 ml of the 0.5% pour-on solution per
head regardless of bodyweight) [1,2,49].
Similarly, a ‘minidose’ of eprinomectin
of 50 pug/kg bwt. pour-on was reported to
be as effective as the approved dose of
500 pg/kg bwt. pour-on [50]. (It should be
emphasized that micro- or minidoses have
not any sufficient efficacy against other
arthropod or nematode infections.) Unlike
ivermectin, moxidectin given at a
microdose (1 mg per head regardless of
bodyweight) is not sufficiently effective
against Hypoderma larvae [43].

to eradicate this parasitosis by appropriate
control measures. This aims to improve
the health and performance of cattle and
to increase the economic income of the
farmers.
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Tyiiin

l'umogepmMo3 - KaFbIMCBI3 DKOHOMHKAJIBIK cajiapbl Oap ipi Kapa MaljblH
napa3uto3bl ekeHi Oenrinl. JlereHmeH, on omi jae (Hemece KanTtanan) Kazakcranma
xkoHe OpTanblk A3USHBIH 0acka aiiMaKTapblHJIa KEHIHCH TapajraH. by, Heri3iHeH,
oypeiarel Kenec Oparbl blibIparaHHaH KeWiH Majl MIapyallbUIbIFBl ©HJIPICIH KalTa
KYPBUIBIMJIAY MEH JKEKEICJCHAIPY HETi3iHJe KaIbINITaCKaH 3KOHOMMKAJBIK KOHE
QJIEYMETTIK MoceseNiepMeH OaillaHbICThl  O0NbI, oJapAblH Oip Oeiiri  aybll
HIapyalibUIBIFBIH/IA 9711 1€ CaKTalya.

Ocpiran opail TUIOJIEPMO3/IbIH IKOHOMHKAFa OKEJIETIH 3aplanTapblH ecKepe
OTBIPBII, MAJIJIBIH JIEHCAYJIBIFBIH KaKCapTy JKOHE MIaFbIH hepMepiIepaiH KipiCiH ecipy
YIIIiH, JKaJIlbl aJlFaH/ia 1pl Kapa Masl MapyambUIbIFBIHBIH PEHTA0CTBIUIITH apTThIPy
MakKcaTbIiHAa THUIOJAEPMO30€H Kypecy IIapaliapblH >KYPri3y, COHJai-aK oJiapibl
MEMJICKETTIK peTTeY apKbUIbl OaKbIIaYy KaKeT.

MakanaHbIH MaKcaThl - OChI YCHIHBICTBIH TYCIHITT MEH HET131H KaMTaMachl3 €Ty.
AFBUIIIBIH TUTIHIETT YKcac TepMuHaep MeH Hypoderma TypiepiHiH eMipiik IUKITiH
cunarraranHan keiin Kazakcranga skoHe Oacka OpranblK A3us aitMakTapbIHIA ipi
Kapa Majl THUIOJEPMO3bl KOHE OHBIH JKOHOMHKAIBIK OCEpi, COHJai-aK OCHI
napa3uTo3bsl OaKpUIay MKOHE >KOIOJIBIH Ka3ipri HYCKaldapbl Typasibl KbICKalla IIOTY
oepinei.

KinT ce3nep: Hypoderma, rumoxepmo3, ipi kapa Maj, Tapaiy, SKOHOMHKAIBIK
acepi, 6akputay, Kazakcran, Opraiabik A3us.
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AHHOTALUA

N3BeCcTHO, UTO TUIOAECPMO3 SBIISIETCS MAPA3UTO30M KPYITHOTO POTraToro CKoTa ¢
OOJILITMMH HETAaTUBHBIMU SKOHOMUYECKUMHU TOCTEACTBUSIMU. TeM HEe MEHee, OH BCe
eme (MM CHOBA) IMIMPOKO pacmpocTpaHeH B KazaxcTaHe W Jpyrux peruoHax
lenTpanbHoii A3uu. OTO B OCHOBHOM CBSI3aHO C PECTPYKTypHU3alluel u
mpuBaTHU3aIlMeH )KUBOTHOBOJICTBA Tocie pacmnaja OwiBiiero Coserckoro Corosa, 4To
OBUIO CBSA3aHO C DKOHOMHUYECKHMMHU W COIMAIBHBIMH TMPOOJIEMaMU, HEKOTOPhIE U3
KOTOPBIX BCE €II€ COXPAHSIOTCS B CEITCKOM XO3SICTBE.

BBuny orpunatesbHOro 3KOHOMUYECKOT0 BO3AEHCTBHUS, TUTIOAEPMO3 KPYITHOTO
pOraToro CKOTa JOJKEH KOHTPOJMPOBATHCA COOTBETCTBYIOIIMMH MEpaMH, B TOM
YUCJI€ TOCYJAPCTBEHHBIMU [JISl YJYYIICHUS 3J0POBbS JKUBOTHBIX U YBEIUYECHUS
JI0XOJIOB MEJKUX (EepMEPOB B YACTHOCTH, U PEHTAOEIBHOCTH >KMBOTHOBOJCTBA B
LEIOM.

[lens naHHOM CTAaThM - J1aTh MOHUMAHWE U OCHOBY JUISI 3TOM PEKOMEHIAIINM.
Ilocne onucaHus pOACTBEHHBIX aHTJIMMCKUX TEPMUHOB M KM3HEHHOI'O LIMKJIA BHUJIOB
Hypoderma naetcst kpatkuii 0030p BO3HUKHOBEHHS THITOAEPMO3a KPYITHOTO POTaToro
ckorta B Kazaxcrtane u B ipyrux peruonax LleHTpaiabHONU A3UK U €r0 9KOHOMHUYECKOTO
BO3JEUCTBUSA, a TaKXE TEKYIIUX BAPUAHTOB KOHTPOJA M HCKOPEHEHHUS ITOrO
[apas3nuTosa.

KawueBble caoBa: Hypoderma, rumomepmo3, KpYIHBIH poraThlii CKOT,
pacrpoCTpaHEHHOCTh, SKOHOMHUUYECKHUE MOCIENCTBHUS, euenne, Kazaxcran, Cpennss
A3usi.
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