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Abstract
Background and Aim: Recent information on the occurrence of bovine hypodermosis in Kazakhstan is limited to the 
results of a few clinical studies in the northern and eastern regions. A first serological study aimed to obtain more data on its 
geographical distribution and to estimate the prevalence in this country.

Material and Methods: Serum samples collected from 891 dairy cows on 30 dairy farms in eight Kazakh provinces 
during the winter season 2015/2016 were examined for antibodies to Hypoderma spp. first-stage larval antigen using a 
commercially available enzyme-linked immunosorbent assay (IDEXX Bovine Hypodermosis Serum Antibody Test).

Results: Overall, 73.6% (95% confidence interval: 70.6%–76.5%) of the cows sampled were seropositive for Hypoderma, 
and antibody-positive cows were found in 28 of 30 farms and in seven of eight provinces.

Conclusion: The results suggest a high prevalence of bovine hypodermosis in Kazakhstan, for which the socioeconomic 
changes in agriculture and village life following the country’s independence are considered to be responsible.
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Introduction

Hypodermosis in cattle and other bovine spe-
cies (yak, buffalo, and bison) is caused by the larval 
stages of three Hypoderma species (“warble flies”): 
Hypoderma bovis (Linnaeus, 1758), Hypoderma lin-
eatum (De Villers, 1789), and Hypoderma sinense 
(Pleske, 1926) [1, 2]. Hypoderma spp. have an annual 
life cycle: Adult flies deposit eggs on the hair of hosts 
in summer, first-stage larvae hatch from the eggs, bur-
row through the host’s skin, and migrate to the spi-
nal canal (H. bovis) or esophagus tissue (H. lineatum, 
H. sinense) to overwinter. The following spring, the 
larvae reach the subcutaneous tissue of the back and 
develop into the second and third larval stages, form-
ing characteristic subcutaneous bumps called “war-
bles” [1, 2]. Warbles cause suffering in cattle which, 
depending on the number of larvae, can result in 
reduced milk yield, lack of bodyweight (BWT) gain, 
and depreciated carcasses, as well as in considerable 
losses of hide quality for the leather industry. Total 
annual losses due to hypodermosis have been esti-
mated at 6.5 billion rubles (approximately 220 million 

US dollars) in Russia [3], and losses due to damaged 
hides have been estimated at about 15 million US dol-
lars per year in Northern China [4]. Hypodermosis is 
also a welfare issue because of the painful warbles.

Clinical studies showed that bovine hypoder-
mosis still occurs in many regions of Central Asia, 
for example, in mountainous areas of South-west 
Siberia [5] and in Tajikistan [6]. Recent data on its 
occurrence in Kazakhstan are limited to results 
from few clinical studies in the northern and eastern 
regions [7, 8].

Our first serological study aimed to obtain more 
data on the geographical distribution and to estimate 
the prevalence of this parasitosis in Kazakhstan, the 
largest Central Asian country.
Materials and Methods
Ethical approval

No ethical approval was necessary for this study 
because the blood samples used were collected during 
official surveillance.
Study period, area, and origin of samples

Serum samples used were routinely collected 
from all adult female cattle on each farm for the offi-
cial surveillance of infectious bovine rhinotracheitis 
and bovine leukosis in Kazakhstan during the win-
ter season of 2015/2016. For this study, the National 
Reference Center for Veterinary Medicine in Astana 
kindly provided 891 serum samples from 2 to 6-year-
old dairy cows from 30 private households and small 

Copyright: Bauer, et al. Open Access. This article is distributed under 
the terms of the Creative Commons Attribution 4.0 International 
License (http://creativecommons.org/licenses/by/4.0/), which 
permits unrestricted use, distribution, and reproduction in any 
medium, provided you give appropriate credit to the original 
author(s) and the source, provide a link to the Creative Commons 
license, and indicate if changes were made. The Creative Commons 
Public Domain Dedication waiver (http://creativecommons.org/
publicdomain/zero/1.0/) applies to the data made available in this 
article, unless otherwise stated.

https://orcid.org/0000-0002-6671-2102
https://orcid.org/0000-0001-7428-7620
https://orcid.org/0000-0001-5842-0751
https://orcid.org/0000-0003-2245-9317
https://orcid.org/0000-0002-6608-2294


Veterinary World, EISSN: 2231-0916 1290

Available at www.veterinaryworld.org/Vol.16/June-2023/15.pdf

farms in eight oblasts (Table-1); the number of ani-
mals per holding varied between 3 and 71 depending 
on the herd size. In the participating villages, it is 
common practice in the summer for the adult cattle 
of all households to be turned out in the morning as a 
single herd onto the grassland (common property or 
state lands), kept there during the day and returned to 
their owners in the evening. Information on clinical 
condition of the cattle was not available; however, it 
was known that antiparasitic treatment was given only 
occasionally, if at all.
Serological analysis

All serum samples were stored at –20°C until 
use. They were examined for immunoglobulin G (IgG) 
antibodies to Hypoderma spp. first-stage larval antigen 
using a commercially available enzyme-linked immu-
nosorbent assay kit (Bovine Hypodermosis Serum 
Antibody Test; IDEXX, Montpellier SAS, France) 
according to the manufacturer’s instructions. In brief, 
test sera, as well as positive and negative controls, 
were diluted 1:20, given into antigen-coated (puri-
fied extract of H. lineatum first-stage larvae) wells 
and incubated at 37°C for 1 h. After three washes, 
anti-bovine IgG, peroxidase conjugate was added in 
a dilution of 1:100, the plates were incubated at 37°C 
for 30 min and washed thrice. The enzyme-substrate 
(3,3’,5,5’-tetramethylbenzidine) solution was added, 
and the plates were incubated in the dark at 20°C for 
20 min, the stop solution was added, and the optical 
density (OD) was measured at 450 nm. Finally, a cor-
rected OD value was calculated for each test serum, 
considering that the positive control had a minimal 
OD value of 0.350 and the ratio of positive and nega-
tive OD values was at least 3.5. The result was given 
as a percentage; test sera with ≥ 55% were considered 
positive.
Statistical analysis

Data analysis was performed using the commer-
cially available statistical software BIAS for Windows 
(version 9.05; Epsilon, Hochheim, Germany). The 
seroprevalence, including its 95% confidence interval 
(CI), was calculated as the quotient of the number of 
seropositive animals and the total number of animals 
examined.

Results

Hypoderma-seropositive dairy cows were found 
in 28 (93%) of the 30 farms surveyed and in seven 
of eight provinces. In total, 656 (73.6%; 95% CI: 
70.6%–76.5%) of the 891 cows tested were seroposi-
tive (Table-1). The mean within-farm seroprevalence 
in positive farms varied from 16% to 100%, with a 
median of 76.9% (arithmetic mean ± standard devi-
ation: 71.5% ± 26.9%). A comparative analysis of 
results in the provinces was not considered useful 
because only a few farms were involved.
Discussion

Recent data on the occurrence of bovine hypo-
dermosis in Kazakhstan are limited to results from 
few clinical studies in the northern and eastern 
regions [7, 8]. This is the first serological study of this 
parasitosis in the country. The study was conducted in 
eight provinces, home to about 49% of the country’s 
total dairy cow population, according to the official 
veterinary census [9]. The serum samples had been col-
lected for other routine examinations, and farms were 
not randomly selected; therefore, the results cannot be 
considered statistically representative of Kazakhstan. 
Nevertheless, the high seroprevalence of Hypoderma 
infection in cows in 28 out of 30 farms from seven out 
of eight provinces suggests both a wide geographical 
distribution and a frequent occurrence of parasitosis in 
the cattle population.

The overall seroprevalence found (73.6%) is 
much higher than the prevalence of warbles in adult 
cattle previously reported from clinical studies in 
North or East Kazakhstan (8% [7] and 12%–23% [8], 
respectively). This is certainly not due to regional 
differences but rather to the well-known higher sen-
sitivity of the immunological diagnostic method 
used: Hypoderma-specific antibodies can be detected 
in cattle approximately 6 weeks after infection with 
first-stage larvae of Hypoderma spp. and disappear a 
few months after the third-stage larvae have left the 
warbles or after successful treatment [10]. Therefore, 
our seropositive results indicate that the affected cattle 
were infected with Hypoderma larvae at the time of 
sampling or just before sampling.

Table-1: Seroprevalence of Hypoderma-specific antibodies in dairy cows from farms in eight provinces of Kazakhstan in 
the winter season of 2015/2016.

Province Number of farms 
positive/examined

Number of cows 
positive/examined

Positive 
cows (%)

Within-farm 
seroprevalence (%)

Aqtöbe 4/4 41/76 53.9 16; 62; 69; 80
Qostanai 0/1 0/25 0 0
North Kazakhstan 6/6 154/233 66.1 39; 44; 48; 76; 98; 100
Aqmola 3/3 94/113 83.2 74; 77; 95
Pavlodar 5/5 154/173 89.0 74; 77; 88; 88; 100
Qaraghandy 1/1 36/37 97.3 97
Abaia 2/2 95/98 96.9 93; 100
Jetisub 7/8 82/136 60.3 0; 25; 28; 29; 45; 67; 95; 96
Total 28/30 656/891 73.6 --
aPart of the East Kazakhstan province until 2022, bPart of the Almaty province until 2022.
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The high seroprevalence can be explained by the 
history of livestock farming in the country. In the last 
decades of the 20th century, bovine hypodermosis had 
been controlled and reduced, but not eradicated, with 
state support in the former Soviet Union, including its 
Central Asian regions [3, 11]. After the dissolution of 
the Soviet Union and Kazakhstan’s independence in 
1991, the agricultural system was restructured, lead-
ing to major economic and social problems: Collective 
farms (“kolkhozes”) were privatized and large-scale 
state subsidies were stopped [12]. This also affected 
the systematic control of hypodermosis, which was 
discontinued [13]. There have also been major demo-
graphic changes, such as increased rural-urban migra-
tion, especially among young people, and ethnic 
emigration and immigration (emigration of Russians 
and other minorities from Kazakh territory, immigra-
tion of people of Kazakh origin from abroad) [14]. 
After independence, veterinary medicine was no lon-
ger a priority in the country’s professional sphere. 
There are only a few well-qualified veterinarians, 
some of whom are employed in livestock farming [12]. 
The number of cattle in Kazakhstan fell rapidly from 
9,600,000 heads in 1991 to 4,100,000 heads in 2000. 
Since then, there has been a gradual recovery, and in 
2021 the national cattle population comprised approx-
imately 8,200,000 heads, including 4,240,000 dairy 
cows, according to the official veterinary census [9]. 
Today, the majority of dairy cows in the country are 
kept by private households for subsistence purposes 
(51.4%) and on small farms (41.5%), while only 
7.1% are kept on large agricultural enterprises [9]. 
However, small-scale livestock holders are generally 
poor in Kazakhstan [15], and most have little or no 
knowledge of useful preventive measures. Systematic 
targeted treatments are mostly applied on large enter-
prises but only sporadically, if at all, on small farms. 
These circumstances are of course responsible for the 
continued presence of Hypoderma spp. in the country.

However, bovine hypodermosis can be success-
fully controlled and eradicated from an area. If the 
control is mandatory or coordinated at a regional level, 
and appropriate compounds are used strictly for all cat-
tle on all farms, eradication would be possible within 
a few years [16]. Therefore, province-wide campaigns 
aimed at eradicating this economically important par-
asitosis should be launched to improve the health and 
performance of cattle and to increase the economic 
income of farmers. Macrocyclic lactones, such as 
ivermectin or eprinomectin, are currently the first-
choice compounds because of their near 100% effi-
cacy against the Hypoderma first-stage larvae [1, 17]. 
A proven method of treatment is the application of a 
“microdose” of ivermectin (2 μg/kg BWT subcutane-
ously or 2.5 μg/kg BWT pour-on) given to all cattle in 
a region in late autumn [16]. Given the current socio-
economic conditions in Kazakhstan and other Central 
Asian countries, this cost-saving method could be of 
particular interest to poor smallholders.

Conclusion

A limitation of the study is the examination of 
cattle from a small number of farms. However, our 
serological results from several regions in Kazakhstan 
suggest a high prevalence of bovine hypodermosis, 
which may be a consequence of the socioeconomic 
changes in agriculture and village life following the 
country’s independence. Based on this assumption, 
the relevant authorities should initiate province-wide 
campaigns to eradicate this parasitosis by means of 
appropriate control measures. In addition, cattle from 
all farms in an affected region should be tested after 
the grazing period to obtain an accurate assessment of 
both the prevalence of the parasitosis and the effec-
tiveness of the control measures implemented.
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