ORIGINAL ARTICLES | AVIAN DISEASES
OPUTUHANBHbIE CTATbU | BONTE3HW NTHL

R cneckorwpanes| [ () TAR

https://doi.org/10.29326/2304-196X-2024-13-3-242-247

Effective measures to control eimeriosis
in poultry in the Republic of Dagestan

Asiyat B. Dagaeva, Bakhu M. Makhieva
Caspian Regional Research Veterinary Institute — Branch of Dagestan Agriculture Science Center, 88 Dakhadaeva str., Makhachkala 367000, Republic of Dagestan, Russia

ABSTRACT

The most common disease of young poultry in commercial farms of the Russian Caspian region is eimeriosis. In most cases, after convalescence from coccidiosis
caused by one of Eimeria species poultry remains susceptible to other species. This parasite has a very short life cycle and immense reproductive capacity that is
why it can cause large-scale outbreaks of the disease in commercial poultry houses. To control avian eimeriosis, various coccidiostats are used in combination with
probiotics and vitamins. Frequent and long-term use of the same drugs against this infection can potentially result in the emergence of resistant £imeria populations.
This suggests that this coccidiosis control requires rotation of eimeriocidal drugs. Studies on eimeriosis prevalence were performed in the laboratory of the Caspian
Regional Research Veterinary Institute and in different poultry farms of the Republic of Dagestan. Swabs of the floor, litter, equipment, droppings, feedstuffs, cecum
smears from dead poultry were used for testing. High infection rate with eimerias was established in floor-housed poultry in the plain and piedmont zones of
the Republic (Khasavyurtovsky and Karabudakhkentsky raions), where the infection rates were 81.6 and 82.4%, respectively. In batter-cage system poultry farms
of the mountain and mountain valley zones (Khunzakhsky and Gergebilsky raions) the infection rates were significantly lower — 61.2 and 58.0%, respectively. The
comparative efficacy study of two eimeriocidal drugs showed that “Robenidine’, used daily from the first day of life during the entire rearing period at a dose of
33 g per 1 ton of feedstuffs controls coccidiosis in poultry. At the same time, the survival rate of the experimental young poultry during the observation period was
98.0% compared with “Sarucoxum 12%" group (96.7%).
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JdPeKTUBHbIE Mepbl 60PLObI € 3iMepr03amu NTUL
B ycnoBuaAx Pecnybnukn [arectaH

A.b. laraeBa, b. M. MaxueBa
[TpuKacnuiickuii 30HaNbHbII HayYHO-NCCNEROBATENbCKII BeTepUHAPHbIA MHCTUTYT — duanan OTBHY «DepepanbHbiii arpapHblil HayuHblil LieHTp Pecny6nuky [larectan»
(Mpukacnuitckmit 3oHanbHblit HUBW — dunnan OTBHY «OAHL| PLI»), yn. laxagaesa, 88, r. Maxaukana, 367000, Pecny6nuka [larectan, Poccus

PE3IOME

(amblM pacnpocTpaHeHHbIM 3a60n1eBaHeM MOIOAHAKA Ha NTMLedabpuKkax npomblLuneHHoro Tuna B Mpukacnuiickom pernoHe Poccum ABRAeTCA ditmepuo3
(KoKUIMAN03). B GonbLUMHCTBE CyyaeB NTULa, KoTopas nepebonena KOKLMANO30M, BbI3BaHHBIM OAHIIM BUZOM SiAMEpUH, 0CTaeTcA BOCMPUMMUMBA U K APYriM
BUAaM B036yauTend. Y faHHOro napasiTa 0ueHb KOPOTKMI KU3HEHHBIN LWAKN W OTPOMHaZA penpopyKTvBHaA CNocobHOCTb, BUIGACTBUE Yero B NTUYHMKAX Npo-
MBILLAEHHOTO TUNA CYYaKTCA MACCoBble BCMbILLKY 3aboneBaua. s 6opbObl ¢ JliMeprozamu NTUL NPUMEHAT pa3AnyHble KOKLMAVOLMAHbIE Npenaparb
B COYETaHUM € NPOOUOTUKAMU U BUTaMUHAMM. YacToe 1 LONrOCPOYHOE MCMONb30BaHME OFHMX U TeX Xe CPEACTB NeYeHA JaHHOI NHBA3NM NPUBOAUT K BO3-
HUKHOBEHWIO YCTORYMBBIX NONYNALMIA SAMEPUIA. ITO FOBOPUT 0 TOM, UTO Np 6opbbe € 3TMM Napa3nTo30M BaXKHO YepefoBaTb diiMepuoLAHbIe NpenapaTbl.
VlccneioBaHNA No M3yyeHnio pacnpocTpaHeHua sliMepro3a npoBoaUAN Ha 6a3e nabopatopim MpUKaCANIACKOro 30HaNbHOMO HaYYHO-MCCNEL0BATENbCKOO Be-
TePUHAPHOTO UHCTUTYTA U B NTULEBOAYECKNX X03AiCTBaX Pecnybnuku [larectan pasnuuHoro Tuna. MaTepuanom Ana uccnefoBanmit Ciyxuam cockobbl ¢ nona,
MOACTUNKY, NHBEHTAPA; NOMET; KOPMa; Ma3Ku-0TNeyaTKu CnemblX 0TPOCTKOB KMLLIEYHNKA NaBLUei NTULbI. BbiABNEH BbICOKAsA 3apaXKeHHOCTb SAMepUAMIA NTIL,
BbIpaLLMBAeMbIX B YC/OBMAX HANOMLHOTO COEKaHIA B PaBHUHHOI 1 NPeAropHoli 30Hax pecnybnuki (XacaBropToBckmii u KapabyaaxkeHTckuii paitoHbl), rae ypo-
BeHb HBa3MpoBaHMA coctasin 81,6 1 82,4% co0TBETCTBEHHO. B NTILEBOAYECKIX X03AIICTBAX FOPHOI 30HbI M 30HbI TOPHBIX A0ANH (XyH3axcKuii 1 [eprebunbekuii
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paiioHbl) NpY KNETOUHOM BbIpaLLMBAHNI CTEMEHb NOpaXeHnA NTuL 6bina 3HaunuTeNbHo Hke — 61,2 1 58,0% cooTBETCTBEHHO. [Tpy CPaBHUTENIBHOM U3yUeHUN
3hdeKTUBHOCTI ABYX SIMEPUOLMAHBIX NPENAPATOB YCTAHOBNEHO, UTO «POBEHIANHY eXE[HEBHO C IEPBOTO AHA XN3HM B TeUeHNe BCEro Neprofa BblpallnBaHua
B 103€ 33 T Ha 1 TOHHY KOPMa CaHMpyeT OpraHu3M NTULbI OT NapasuToB. [pu 3ToM BbIKMBAEMOCTb NOJOMBITHOTO MONOAHAKA NTULbI 33 NepUod HabntaeHNa
coctauna 98,0% no cpaBHeHwio € rpynnoii, rae npumeHani «Capykokc 12%» (96,7%).

KnioueBbie cnoBa: ubinnAta-6poitnepbl, 3liMeprno3, 00LKUCTbI, diiMepun, SiMepuoLaHble npenapatsl, «PobeHnanny, «Capykokc 12%», 3¢deKTUBHOCTb, UH-
TEHCUBHOCTb MHBA3IM, CIEMble OTPOCTKY KULLEYHUKA, MOMET

bnaropapHocTu: Pabota BbinonHeHa npu puHaHcosoii noaaepxke MuxobpHayku PO 8 pamkax lporpammbl ¢yHAaMeHTaNbHbIX HayYHbIX NCCNeA0BaHMI
rocyAapcTBeHHbIX akaZeMuil HayK no HanpaeneHuio <MonekynapHo-6uonoruyeckue u HaHobuoTeXHONOMYECKIe MeTOAbI CO3AaHNA BInONpenapaTos HOBOMO
MOKONEHNA, TEXHONOTUI 1 CNOCOBLI X MPUMEHEHNA ¢ Lieiblo 60pb6bI ¢ 0C060 ONACHBIMU MHGEKLIMOHHBIMYU, NAPa3UTapHbIMU U He3apa3HbIMU 60Ne3HAMM
KUBOTHBIX».

[ina yutnposanua: laraesaA. b., Maxnesa b. M. 3ppektusHble Mepbl 60pbObl ¢ iimepuozamu nTuw B ycnousax Pecnybaukn [larectan. Bemepurapus ce2o0ks.
2024; 13 (3): 242-247. https://doi.org/10.29326/2304-196X-2024-13-3-242-247

KOH¢JWIKT UHTEepecoB: ABTOpr 3aABNANT 00 OTCYTCTBUN KOH¢HMKTa NHTEPECOB 1 He UMEKT ¢MHaH(OBOI7I 3aNHTEpPeCoBAHHOCTH B NPeACTaB/IEHHbIX MaTepianax
unu meToaax.

[ins koppecnongeHumn: [laraesa Acuat barayTanHOBHa, HayuHblil COTPYAHMK NabopaTopui No U3yueHNIo NHBA3UOHHDIX Gone3Hei CeNbCKOX03AACTBEHHbIX
KUBOTHBIX 1 NTIL, Mpukacnuiicknit 3oHanbHbIi HUBYU — dunnan OFBHY «OAHL| Pll», yn. [axanaesa, 88, r. Maxaukana, 367000, Pecnybnuka [larectan, Poccus,

nos4561@mail.ru

INTRODUCTION

The most common disease of young poultry in com-
mercial farms of the Russian Caspian region is eimeriosis
(coccidiosis) [1].

The scientists point out that eimeriosis mainly affects
young poultry (10 day - 3-month old) and attribute this
to underdeveloped immunity [2, 3, 4, 5, 6].

In most cases, after convalescence from coccidiosis
caused by one of Eimeria species poultry remains suscep-
tible to other species. This parasite has a very short life
cycle and immense reproductive capacity that is why it can
cause large-scale outbreaks of the disease in commercial
poultry houses [6, 7, 8, 91.

Many authors describe the enormous damage caused
to poultry farming by poultry deaths, reduced weight gain
and meat production [10, 11,12, 13].

To control avian eimeriosis, various coccidiostats
are used in combination with probiotics and vita-
mins [14, 15,16, 17].

The peak incidence in poultry is most often observed
during warm and humid periods of the year (spring and
late autumn).

The scientists note that 4-10 Eimeria species can infect
poultry at the same time, which significantly complicates
this disease control [6, 9].

In recent years, co-infections with eimerias and cryp-
tosporidias, salmonellas and colibacterias have been fre-
quently reported [18].

Frequent and long-term use of the same drugs against
this infection can potentially result in the emergence
of resistant Eimeria populations. This suggests that con-
trol of this coccidiosis requires rotation of eimeriocidal
drugs [19, 20, 21].

The aim of the research was to study eimeriosis prev-
alence in poultry farms of the Republic of Dagestan and
the efficacy of "Robenidine” and “Sarucoxum 12%" by com-
parison.

MATERIALS AND METHODS

Commercial drugs “Robenidine” and “Sarucoxum 12%
were tested.

“Robenidine”has a coccidiostatic effect against the main
species of avian coccidia (Eimeria necatrix, Eimeria tenella,
Eimeria acervulina, Eimeria brunetti, Eimeria maxima, Eime-
ria mivati), at the stage of first and second generation schi-
zonts.”Robenidine” affects energy metabolism of coccidia
cells and adversely affects the process of nuclear division
which leads to the death of parasites.

“Sarucoxum 12%”" contains salinomycin sodium, a poly-
etherionophore antibiotic. The drug disrupts the transport
of sodium and potassium ions in the oocyst and leads to
the death of coccidia at the stage of schizogony. It has
an anticoccidial effect against all coccidia species of poul-
try and other livestock.

The experiments were performed in the laboratory of
the Caspian Regional Research Veterinary Institute and
commercial poultry farm AO “Poultry farm “Makhachka-
linskaya”, as well as in other poultry farms of the region.

Swabs of the floor, litter, equipment, droppings, feed-
stuffs, cecum smears from dead poultry were used for
testing.

Laboratory tests to establish the diagnosis and Eimeria
infection rate in poultry were carried out in accordance
with GOST 25383-82 (ST SEV 2547-80) “Domestic animals.
Methods of laboratory diagnostics of coccidiosis™'.

To conduct an experiment in a commercial poultry farm
of AO“Poultry farm Makhachkalinskaya’, 3 groups of chicks
were formed: 2 test groups and 1 control group (150 chicks
per group).

Test group 1 broilers received “Robenidine” daily from
the first day of life during the entire rearing period at a dose
of 33 g per 1 ton of feedstuffs. The drug was removed from

"

" https://docs.cntd.ru/document/1200025474?ysclid=lwmb1ge
0n7566471140 (in Russ.)
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Table 1

Prevalence of eimerioses in poultry in the raions and different attitudinal zones of the Republic of Dagestan

Raions and zones No

of samples

subjected to post-mortem
examination

Tested for eimeriosis

subjected
to microscopy

positive samples
detected

Kha;avyurtovsky 364 104 364 297 81.6
(plain zone)
quabudakhkentsky 256 84 256 211 82.4
(piedmont zone)
Khunzakhsky 178 34 178 109 61.2
(mountain zone)
Ggrgebilsky 188 3 188 109 58.0
(intermontane valley zone)

TOTAL 986 254 986 726 73.6

the diet 5 days before slaughter. Test group 2 was trea-
ted with “Sarucoxum 12%" at a dose of 7 mg/kg, which
is equivalent to 1T mL per 1 liter of drinking water given
within 48 hours. Control chicks were not treated.

Poultry were observed during the entire period of
the experiment. Treated chicks were tested for oocysts on
days 16, 26, 36, 48.

The experiments on animals were carried out in accor-
dance with GOST 33215-2014, adopted by the Interstate
Council for Standardization, Metrology and Certification,
as well as in accordance with the requirements of the
Helsinki Declaration (2000) and Directive 2010/63/EU of
the European Parliament and of the Council of the Europe-
an Union dated 09/22/2010 on the protection of animals
used for scientific purposes.

The intensive efficacy (IE) of the drugs was determined
by coproscopy for Eimeria oocysts in ceca and droppings.

The effect of the drugs on poultry performance was
evaluated by clinical signs manifested; oocyst index and
mortality rates caused by eimeriosis, as well as weight
gains in control and test groups.

A McMaster or VIGIS counting chamber was used to
count oocysts in 1 g of droppings.

The results were statistically processed using Biometrics
software.

RESULTS AND DISCUSSION

The eimeriosis situation in different altitudinal zones
of the region was studied at the poultry farms and small-
scale farms practicing floor and battery cage system
rearing, located in Khasavyurtovsky (plain zone), Karabu-

Table 2
The results of testing of broiler intestines and droppings for eimerias

Raions and zones No. of samples

dakhkentsky (piedmont zone), Khunzakhsky (mountain
zone) and Gergebilsky (intermontane valley zone) raions
of the Republic.

986 carcasses of dead and killed poultry were examined,
including 254 birds subjected to post-mortem examina-
tion, and 986 birds subjected to microscopy. There were
726 positive results which is 73.6% (Table 1).

In the plain and piedmont zones of the Republic
(Khasavyurtovsky and Karabudakhkentsy raions), a high
Eimeria infection rate in floor-housed poultry was revealed.
The prevalence was 81.6 and 82.4%, respectively.

A completely different picture is observed in the cage-
housed poultry at the farms of the mountain zone and
intermontane valley zone (Khunzakhsky and Gergebilsky
raions) infection, where the prevalence of infection was
61.2 and 58.0%, respectively.

The laboratory tests revealed eimerias in ceca, duodena
and droppings of broilers (Table 2).

According to the literature data the morphology of
the eimerias detected in pathological samples (drop-
pings, ceca and duodena) was consistent with Eimeria
tenella, Eimeria maxima, Eimeria mitis, Eimeria acervulina
species.

To control avian eimeriosis successfully, it is necessary
to conduct constant research and development of mod-
ern highly effective eimeriocidal drugs, therefore, one of
the stages of the study was a comparative efficacy study
of “Robenidine” and “Sarucoxum 12%" against sponta-
neous eimeriosis in broilers in a commercial poultry farm
(battery cage system) of AO “Poultry farm “Makhachka-
linskaya” (Table 3 and 4).

Eimeria oocysts detected (No. seen in a single field of view)

in cecum in droppings in duodenum

Khasavyurtovsky (plain zone) 104 54-56 8-10 7-9
Karabudakhkentsky (piedmont zone) 84 24-26 4-5 4-6
Khunzakhsky (mountain zone) 34 11-12 2-3 1-2
Gergebilsky (intermontane valley zone) 32 6-8 2-3 1-2
TOTAL 254 - - -
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Table 3
Design of testing in cage-housed ROSS 308 broilers

Groups Drug Number of chicks Dose and course of treatment
Control - 150 -
Table 4

The efficacy of eimeriocidal drugs against spontaneous eimeriosis in broilers

Indicator

Control

Test groups

“Robenidine” “Sarucoxum 12%”"

Before treatment
No. of chicks per group 150 150 150
Age of chicks, days 15 15 15
The average weight of 1 chicken at the beginning of the study, g 426 432 443
The number of oocysts in the tested samples (mean value), No. in a single FoV
In cecum 403+53 36719 32.8+23
In 20 samples of droppings 33719 293+21 246+23
After treatment
Chickens died within 48 days (%) 59(39.3%) 3(2.0%) 5(3.3%)
The number of oocysts in the tested samples (mean value), No. in a single FoV
In cecum 8.6+44 - 55+14
In 20 samples of droppings 403+3.8 - 49+1.1
Intensive efficacy, % - 98.0 9.7
Survival rate of chicks within 48 days, % 60.7 98.0 96.7
Average daily gain within 48 days, g 44 53 48
Feed consumption per 1 kg of weight gain within 48 days, kg 2.24 1.95 2.10
Live weight at slaughter, g 2,536 2,978 2,729

No. in a single FoV — number of oocysts in a single field of view.

It was found that in the test groups, after the use of “Ro-
benidine” and “Sarucoxum 12%" in therapeutic doses, 3 and
5 chicks respectively died during the entire observation peri-
od (48 days). Thus, the survival rate of poultry in test groups
was 98.0 and 96.7%, respectively. In the control group, the sur-
vival rate of broiler chicks was significantly lower — 60.7%.

The post-mortem examination of dead chicks
of groups 1 and 2 revealed no lesions characteristic
of eimeriosis in the internal organs and intestines.

Microscopy of cecum smears from dead birds of group 1
demonstrated no Eimeria oocysts, whereas single oocysts
were found in group 2 broiler chicks (4-5 oocysts in
a single field of view).

The intensive efficacy of “Robenidine” treatment
was 98.0%, of “Sarucoxum 12%" - 96.7%. Thus, the thera-
peutic efficacy of “Robenidine” turned out to be higher
than “Sarucoxum 12%".

The average daily gain in broiler chicks during the rear-
ing period (48 days) in test groups 1 and 2 was 53 and 48 g,
respectively, and feed consumption per 1 kg of live weight
gain was 1.95 and 2.1 kg.

CONCLUSION

Monitoring tests performed in the plain and piedmont
zones of the Republic (Khasavyurtovsky and Karabudakh-
kentsy raions) revealed a high Eimeria infection rate
in floor-housed poultry. The prevalence was 81.6 and
82.4%, respectively.

The prevalence of infection in cage-housed poultry in
the mountain zone and intermontane valley zone (Khun-
zakhsky and Gergebilsky raions) was 61.2 and 58.0%, re-
spectively.

Morphology study of Eimeria detected in patholog-
ical samples (droppings, ceca and duodena) allowed
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to identify them as Eimeria tenella, Eimeria maxima, Eimeria
mitis, Eimeria acervulina.

As aresult of a comparative assessment of eimeriocidal
drugs in the setting of spontaneous eimeriosis in broiler
chicks in the commercial poultry farm AO “Poultry farm

“Makhachkalinskaya’, 98.0%“Robenidine” effectiveness was
established.

Daily treatment of chicks with “Robenidine” from
the first day of life during the entire rearing period at
a dose of 33 g per 1 ton of feedstuffs and removing
the drug the diet 5 days before slaughter keeps the poul-
try free from the parasites. The survival rate of the young
poultry under study during the observation period
was 98.0%.

Thus, the therapeutic efficacy of “Robenidine” turned
out to be higher than “Sarucoxum 12%". The commercial
drug “Robenidine” can be used in poultry farms of the Re-
public of Dagestan for treating eimeriosis in broilers.
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