Berepurapus Fbl/IbIMAAPbI

UDC 619:616.995.1 DOI 10.52578/2305-9397-2021-1-4-50-56
MRNTI 68.41.01, 68.41.37

Avdeenko V.S., Doctor of Sciences in Veterinary Sciences, the main author,
https://orcid.org/0000-0001-6154-275X

Saratov State Agrarian University named after N.I. Vavilov, 410012, Saratov, Teatralnaya pl. 1,
avdeenko0106@mail.ru

SarievN.Zh., Candidate of Veterinary Sciences, Senior Lecturer, https://orcid.org/0000-0001-6116-
7523

NJSC «West Kazakhstan Agrarian and Technical University named after Zhangir khany, Uralsk, st.
Zhangir khan 51, 090009, Kazakhstan, sariev.nurzhan@mail.ru

INDENTIFICATION OF THE THERAPEUTIC DOSE OF ABAMECUR IN
HYPODERMATOSIS

Annotation

Hypodermatosis of cattle caused by the larvae of subcutaneous gadflies Hypoderma bovis
(spinal cord or string) and H. lineatum (esophagus) is widespread in the Republic of Kazakhstan and
Russia and causes great economic damage to cattle breeding. The disease is characterized by
inflammatory phenomena at the points of localization of larvae, general intoxication of the host
organism and a decrease in animal productivity. The economic damage consists of a shortage of milk,
meat, a decrease in the quality of raw leather, obtaining weak offspring. [2], a cow with
hypodermatosis loses up to 200 kg of milk, and young cattle lose up to 9.8 kg in weight [1,2].

Timely implementation of antiparasitic measures allows to eliminate these shortcomings.
Currently, there is a large assortment of antiparasitic drugs on the veterinary market. It is important to
make the right choice based on the epizootic situation and knowledge of the parasitocenosis of animals
undergoing treatment, while taking into account the cost of the drug.

For the treatment of hypodermatosis of cattle in recent years, foreign drugs of a wide spectrum
of antiparasitic action for subcutaneous and intramuscular administration have been widely used.
Drugs for intramuscular administration are of interest: these are Russian preparations of ivermec,
containing 1% of ivermectin as an active substance [3] and abivertin, the active substance of which is
1% of abamectin [4]. In the Republic of Kazakhstan, for the first time, we developed and tested in
production conditions a broad-spectrum antiparasitic drug based on abamectin, which received the
trade name abamecur. All drugs exhibit a high therapeutic effect at a dose of 1 ml / 50 kg (0.2 mg/ kg
by DV) against [5] arachno-entomoses and nematodes of different types of ruminants with
intramuscular administration.

To show the effectiveness of abamecur in cattle hypodermatosis, we compared it with Russian
medicines of the same purpose.
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Introduction. Protection of animals from endo- and ectoparasites requires the development of
not only more advanced [6,7,8,9,10] therapeutic and preventive measures, but also the creation of new
highly effective, non-toxic, environmentally safe and easy-to-use medicines. In our case, it is a drug of
a wide spectrum of antiparasitic action. It is important to know not only how it acts on ecto- and
endoparasites, but also on the body of the animal itself.

Hypodermatosis, caused by hypodermic gadfly (Hypoderma bovis), which causes great
economic damage to livestock, occupies a special place among cattle diseases. Gadfly larvae parasitize
in the subcutaneous tissue of the back of cattle, forming muscles on the sides of the spine, and mature
larvae form fistulas in the skin [11,12,13,14]. Violation of the function of superficial vessels,
inflammation, swelling of all layers of the skin, the possibility of developing local and general toxic
reactions determines the severity of the disease. The same clinic of the disease is caused by H. larvae .
lineatum localized after migration in the esophagus. The economic damage [14,15,16,17] consists of a
shortage of milk, meat, a decrease in the quality of raw leather, and the production of weak offspring.
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A cow with hypodermatosis loses up to 200 kg of milk[118,19,20], and young cattle lose up to 9.8 kg
in weight per year[21]. In this regard, it is important to study the condition of animals that have not
been treated and on the background of treatment.

Materials and methods of research. Initially, the therapeutic dose of abamecur was detected
on 160 heads of young animals grazing in summer on a pasture unfavorable for the summer of
gadflies. Abamecur was compared to abivertin. 8 groups of 20 animals were formed from the animals:
7 experimental and a control. Onabamecur was administered once intramuscularly to experimental
animals at a dose of 0.3; 0.5; 0.7; 0.9; 1.0 ml / 50 kg, which was 0.06; 0.1; 0.14; 0.18; 0.2 mg /kg of
body weight, and abivertin was administered at a dose of 0.5 and 1.0 ml / 50 kg (0.1 and 0.2 mg / kg of
DV, respectively).

Results of the study and their discussion. The results of the experiment took into account the
years of the presence of gadfly nodules on the back of animals after autumn deworming (Table 1).

As a result, it was found that abamecur in doses of 0.5-1.0 ml per 50 kg of animal weight, as
well as abivertin, showed a 100% effect against hypodermic larvae, and abamecur at a dose of 0.3 ml
/50 kg showed an efficiency of 77.7%. The animals of the control group had 18 infected heads of
young animals with an average number of gadfly nodules of 11.2. The remaining 18 infected animals
were treated with abamecur in the spring at a dose of 1 ml / 50 kg and received a 100% effect.

In parallel with the first experiment, 120 heads of cattle grazed in a hypodermatous zone were
used in another farm. Before being placed in a stable in October 2006, 50 animals were injected with
abamecur, and 50 with abivertin at a dose of 1 ml / 50 kg; 20 heads served as a control.

Table 1 — The effectiveness of different doses of abamecur in cattle hypodermatosis in comparison
with abivertin in autumn deworming (n=20)

i 0,
Dose by Number of animals Effectiveness, %
Drugs Found gadfly nodules , average
AS .
ml/50kg, mg/50kg total | incl. released IE EE
0,3 0,06 | 20 13 2,5 65 77,7
0,5 0,1 20 20 0 100 100
0,7 0,14 | 20 20 0 100 100
Abamekur
0,9 0,18 | 20 20 0 100 100
1,0 0,2 20 20 0 100 100
0,5 0,1 20 20 0 100 100
Abivertin
1,0 0,2 20 20 0 100 100
Control 20 2 11,2 - -

The results of treatment were taken into account in the spring, . None of the animals treated with
abamecur and abivertin in the fall showed gadfly nodules. At the same time, out of 19 untreated
animals (one was culled in winter), 14 were found to have from 1 to 6 (on average, 2.8) gadfly
nodules.

The conducted studies confirmed the high therapeutic effect of abivertin and for the first time
showed the high therapeutic effect of abamecur, as well as the harmlessness of their use. Since
abamecur in all experiments showed a 100% effect against hypodermic larvae, it was of interest to
once again test the effectiveness of the drug in different doses on a large livestock.

Out of 700 heads of young animals, 7 equal groups were formed, each of which was injected
with abamecur and abivertin once intramuscularly under the shoulder blade in the doses indicated in
Table 2.
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Table 2 — The effectiveness of different doses of abamecur in cattle hypodermatosis in comparison
with abivertin in autumn deworming (n=100)

Dose by Number of animals Effectiveness, %
Drugs Found gadfly nodules , average
ml/50kg, mgg%kg total | incl. released IE EE
0,5 0,1 |100 99 0,1 98,95 | 99,0
0,7 0,14 |100 100 0 100 100
Abamekur
0,9 0,18 |100 100 0 100 100
1,0 0,2 |100 100 0 100 100
0,5 0,1 100 95 0,3 96,85 | 98,0
Abivertin| 14 | 02 |100] 100 0 100 | 100
Control 100 0 9,5 0 0

The results of treatment were taken into account in the spring 180 days after the administration
of drugs by the number of gadfly nodules on the back and rump of cattle, received a 100% therapeutic
effect from doses of abamecur 0.7-1.0 ml / 50 kg of body weight against gadfly larvae of the first and
second degree. From a dose of 0.5 ml / 50 kg, abamecur and abivertin showed a high, but not 100%
effect, which, respectively, amounted to 98.95 and 96.85 (IE), 99.08% and 98.0% (EE). In untreated
animals, 9.5 gadfly nodules were found.

In the following experiment, 100 young animals of the control group were used, which
remained untreated, which were once intramuscularly injected with abamecur at a dose of 1 ml/50 kg
on March 15, 2008. Before treatment, the animals had from 3 to 17 gadfly nodules, which averaged
9.5 specimens per head.

Taking into account the results, 30 days after treatment, we obtained a 100% effect against stage
11 hypodermic larvae, which only began to appear in some animals.

Thus, in the presence of 3-17 larvae in the body of cattle, hypodermic abamecur exhibits a
100% effect in doses of 0.7-1.0 ml / 50 kg of body weight. Since the infection rate of animals was not
very high, the therapeutic dose is considered to be a dose of 1.0 ml / 50 kg of body weight, as well as
abivertin.

To once again show the effectiveness of abamecur in cattle hypodermatosis, we compared it
with Russian medicines of the same purpose.

The comparative effectiveness of abamecur, abivertin and ivermectin against hypodermic larvae
was studied during autumn and spring processing of cattle in the economy of Western Kazakhstan,
unfavorable for gadfly diseases. Experimental and control groups of animals were formed according to
the principle of analogues. The drugs were administered to cattle once intramuscularly in the forearm
area at a dose of 1.0ml per 50 kg of animal weight, which corresponded to 0.2 mg/kg in DV.

To identify and count gadfly nodules, livestock subjected to autumn deworming against
hypodermic larvae were examined in spring at the end of March, and during spring deworming - a
month after treatment.

The infestation of animals was determined by a quantitative method of studying the lifetime
diagnosis of hypodermatosis.

Autumn deworming was performed on 150 cattle (50 in each group) with 50 in the control
(Table 3). The results were taken into account in the spring by palpation.
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Table 3 — Comparative therapeutic efficacy of abamecur, abivertin, ivermek during autumn preventive
deworming of cattle against hypodermatosis

Nort | Druas Dose Number of
- g by animals Gadfly larvae were found after Effectiveness, %
. treatment in March
total | incl. released
1 Abﬁf‘ek 10 | 50 50 0 100
2 |Abiverti| 1,0 50 50 0 100
n
3 1,0 50 50 0 100
Ivermek
31,3+0,33
- * l ] _

4 | Control 50 6 (4 - 58)

* - Infection of animals with hypodermatosis was 88%.

Table 3 shows that 50 heads of cattle were taken into the control group, of which in the spring
of 2008 44 heads had gadfly nodules under the skin in the amount of 4 to 58 per animal. On average,
the number of gadfly nodules was 31.34 + 0.333 copies . Considering that 6 animals out of 50
untreated were free of hypodermic larvae, we believe that infection with hypodermatosis in the farm
was 88%.

Animals treated with abamecur, abivertin and ivermectin in autumn were completely free of
gadfly larvae, which amounted to 100%.

In the spring, 40 animals that remained untreated after autumn treatment were dewormed, with
4 animals in the control group. Table 4 shows that both Russian and Kazakh preparations showed a
high effect against sexually mature gadfly larvae.

Each drug from 10 animals freed 9 heads from hypoderms, which was 90% effective. When
calculating the gadfly nodules, a statistically unreliable difference was found from the action of
abamecur, abivertin and ivermek. Intensity efficiency, respectively, was: 99.30; 99.34; 99.59%. In four
untreated animals, the number of gadfly nodules did not change - 28.5 + 0.304.

The conducted studies have shown that abamecur is as effective in hypodermatosis as Russian
abivertin and ivermek and it can be used for the treatment of animals. At the same time, like Russian
scientists, we believed that cattle that graze on pasture in an unfavorable hypodermatosis zone should
be treated better in autumn, since hypoderm larvae are at an early stage of development, which allows
us to prevent their migration and further development in the host body.

Table 4 — Comparative therapeutic efficacy of abamecur, abivertin, ivermek in spring deworming of
cattle against hypodermatosis

i 0,

. ch;;e(:) ‘ Number of animals | Number of gadfly larvae Effectiveness, %
Ne Drugs m g

(0,2mkkg|  total incl. Before After IE EE

by AS) released | treatment | treatment
1 Abamekur 1,0 10 9 31,7+ 0,4 0,22 99,30 90
2 Abivertin 1,0 10 9 33,4+ 0,4 0,22 99,34 90
3 lvermek 1,0 10 9 27,3+ 0,3 0,11 99,59 90
28,5

4 Control - 4 0 28,5+ 0,3 03 0 0
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Of interest are the data of observation of animals for three years; when they were treated in a
timely manner with an abamecure. Initially, 385 heads were taken into the experiment.

In autumn, 385 heads of young animals aged 7-9 months grazing on a pasture unfavorable for
hypodermatosis were dewormed with abamecure at a dose of 1 ml/ 50 kg (0.2 mg/kg by DV) of body
weight. In spring and summer, there was an intensive growth of gadflies, which created a threat of
mass infection of livestock with hypodermatosis. As a control, 10 heads of untreated young animals
were left.

At the end of March, from two to 28 gadfly nodules were found in 7 control animals, which
averaged 19.8 + 2.07 specimens. These animals were dewormed with abamecur in a therapeutic dose
and as a result, 6 bulls were freed from the gadfly's jaws.

Of the 385 animals treated with abamekur, 379 remained until spring (6 animals were Killed)
and none of them showed gadfly nodules on palpation, which indicates a 100% effect with timely
autumn deworming. The effect of spring deworming was 87.5%.

During the spring and summer, the animals continued to graze on the same pasture, but their
number already amounted to 340 heads. At the end of October 2008, they were dewormed with
abamecur at a dose of 1 ml / 50 kg of body weight. When taking into account the results in the spring
after the treatment of g, not a single animal had gadfly nodules.

Observation of animals continued from autumn to spring a year later. and showed the advantage
of timely autumn treatment of animals with abamekur.

At the end of April, 8 calves were identified in one farm grazing on a pasture unfavorable for
hypodermatosis, which had from 4 to 17 large gadfly nodules on their backs and withers, which
averaged (4, 05, 05, 07, 09, 11, 16, 17) ~ 9,3 ex . Abamecur was administered to calves at a dose of 1
ml / 50 kg of body weight and, taking into account the results, after 12 days it was revealed that only
one calf had hypodermic larvae, and 7 had gadfly nodules preserved with live larvae. This suggests
that the larvae of the 3rd stage are no longer feeding and are ready to exit the gadfly's jaws, so
abamecur does not act on them.

Another experiment was conducted in May 2009 on three heifers, in which 8, 15 and 20 large-
sized gadfly nodules were found on the back and withers, respectively. The animals were injected with
abamecur at a dose of 1 ml / 50 kg of body weight. When taking into account the results of treatment
after 10 days, it was revealed that the larvae of gadflies of the 3rd stage were alive and ready to go out
into the external environment. This once again convinced us that it is impractical to treat
hypodermatosis in late spring.

The conducted studies indicate that the new drug abamecur during the autumn strategic
antiparasitic deworming not only has a 100% therapeutic effect against hypodermatosis, but also
provides disease prevention throughout the stall period, which has a significant impact on increasing
meat products, improving leather raw materials.

In order to provide effective assistance to peasant farms, there is a need for mandatory
deworming of animals in the fall, and, if possible, repeat deworming in the spring, which heals cattle
from hypodermatosis and protects pasture from infection. The absence of an invasive beginning on the
pasture for the next year ensures the health of the cattle.

Conclusions.Thus, it is advisable to carry out annual mandatory preventive, and if necessary
therapeutic antiparasitic measures that contribute to the improvement of livestock from
hypodermatosis. As an antiparasitic agent, any broad-spectrum drug based on avermectins can be
used.

We recommend abamecur, developed in the Republic of Kazakhstan, which is not inferior in
therapeutic efficacy to foreign drugs at a dose of 1 ml / 50 kg (0.2 mg / kg by DV) for hypodermatosis
of cattle and shows a high therapeutic effect. It is advisable to carry out deworming of livestock in
autumn or early spring.

In the event that for some good reason it is not possible to carry out autumn deworming, then it
must be done in early spring to prevent infected cattle from entering the pasture. According to a
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number of scientists, it has been established that if you do not fight hypodermatosis for 2-3 years, the
number of infected cattle increases dramatically. So for the continuation of the gadfly population, only
three males and five females or 10 larvae released for pupation are needed

Late spring treatment of cattle against already formed stage 111 hypodermic larvae is impractical,
because the larvae are already formed and ready to exit the capsule. At the same time, intoxication of
the host organism is possible and a 100% effect is not achieved during treatment.
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TYHUIH

Tepi acTteiHmarsl Tandas TUYWHKAJApbIHAH TYBIHIAFaH Ipi Kapa MalAblH THIOJEPMAaTO3bI
Kazakcran PecnyOnukacet men Peceiije keH TapanfFaH JXoHE Mall IIapyallbUIbIFbIHA —YJIKEH
ASKOHOMUKAJIBIK 3UsTH KenTipeni. [lapasutke xapchl mapanapibl yaKTBUIBI JKYPTizy OYI1 KeMITUTIKTepi
JKOIOFa  MYMKIiHAIK  Oepemi. Kazipri yakpITTa BeTepHHAPIBIK HApbIKTA  aHTHIAPA3HTTIK
npernapaTTapaslH  YJIKEH AacCOPTUMEHTI Oap. ONM300THSUIBIK  JKaFjaiifa JKoHE eMJIeNeTiH
JKaHyapJap/IblH Mapa3uTOLEHO3bIH Oiyre, COHBIMEH KaTap NpenaparThlH KYHBIH €CKepe OTBIPHIIL,
JYpBIC TaHay *xkacay MaHb3Abl. Kazakcran PecryOnmkaceinma 613 ipi Kapa MaiblH THIIOEPMaTO3bI
Ke3iHJIe MICTENIK MpernaparTapiblH TepaneBTik Tuimautiri oowbiHmma 1 mi/50 kr (JIB-ra 0,2 mr/kr)
JI03aChIHAA KeM TYCIEWTIH >KOHE MXOFaphl TEPaNmUsUIBIK ocepiH KepceTeTiH abaMeKTHH HeTi3iHJe
AHTHUITAPA3UTTIK OCEpHiH KEeH CIEeKTPIH allFall peT JKacall, OHMIPICTIK JKarmaiiapia ChIHAKTaH
OTKI3IiK. MaJibl IereIbMUHTU3ALUSIAY B KY3/Ie HEMECE epTe KOKTEM/IC KYPIi3TeH KOH.

PE3IOME

['mmosepMaTo3 KpPYHMHOTO pOraTtoro CKOTA, BBI3BIBAEMBIH JHMYMHKAMH ITOJKOKHBIX OBOZIOB
HIMPOKO pacnpoctpaneH B Pecybnuke Kazaxcran u Poccun n npuyuHseT O0NBIION SKOHOMUYECKUT
yiep6 ckoToBoacTBY. CBOEBpEMEHHOE MPOBEACHUE NPOTUBONAPA3UTAPHBIX MEPONPHUITUI TO3BOJISET
YCTPaHUTh 3TH HEJNOCTaTKW. B Hacrosimee BpeMs Ha BETEPHUHAPHOM pBIHKE HMEETCsl OOJbIION
ACCOPTHMEHT aHTHIAapa3HTapHBIX ITpernaparoB. BakHO clenarh MpaBWIBHBIA BHIOOP Ha OCHOBAHUH
AMHU300TUYECKON CUTYallM W 3HaHMsI MMapa3uTOIEHO3a XMBOTHBIX, MOABEPTAIONINXCS JICUCHUIO, TIPH
9TOM, YYUTBIBas CTOMMOCTH mpemnapara. B PecmyOmuke Kazaxcran Mbl BhepBble paspabortanu u
UCTIBITAIM B TIPOM3BOJICTBEHHBIX YCJIOBUSX Iperapar HIMPOKOTo CIIEKTpa aHTUNApa3suTapHOIro
JICICTBUS HA OCHOBE a0aMEKTHHA, TIOJyYHBIIMI TOBapHOE Ha3BaHHE a0aMeKyp, KOTOPbIA He YCTyIaeT
1o TepaneBTHYecKoi 3 dhekTuBHOCTH 3apyOekHBIM Tipernaparam B jgo3e 1 mii/50 xr (0,2 mr/kr mo /IB)
IpU TUIOEPMATO3€ KPYIHOTO POraToro CKOTa M MPOSBISET BBICOKMH TepaneBTHUeCKHU dPdeKT.
JlereTbMUHTHU3ALUIO CKOTA LIEJIECO00Pa3HO MPOBOIUTH OCEHBIO MIIM PaHHEH BECHOM.
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