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SUMMARY

There is currently almost no poultry holding where avian eimerioses, both monoinvasions and those associated with cryptosporidioses, salmonelloses and colibacte-
rioses, are not reported. In view of this, the disease control is an urgent challenge that shall be approached in its entirety, using various eimeriostats, antibiotics and
probiotics. Searching for new effective products with broad-spectrum antiparasitic action is one of priorities in avian eimeriosis control. Comparative tests of different
combinations of eimeriocidal products, namely solicox + chicktonic, maduvet + tylosin and eimeterm + enrofloxacin, for their treatment and protective effectiveness
were carried out under production conditions in broiler chickens of a poultry factory located in the Republic of Dagestan. To perform the tests, four groups of broiler
chickens (one control group and three test groups, each comprising 50 chickens) were formed based on the principle of analogues. The treatment and prevention scheme
adopted in the said poultry holding was used for the control group chickens. Test group 1 chickens were given solicox at a dose of 2 ml per 1 liter of drinking water in
combination with chicktonic (a feed supplement) at a dose of 1 ml per 1 liter of water during 4-5 days. Group 2 chickens were given maduvet at a dose of 3—5 mg/kg
of body weight with feed twice and tylosin at a dose of 5 g of powder per 10 liters of water once a day during 5 days; where necessary, the procedure was repeated
in 14-16 days. Group 3 broiler chickens were given eimeterm 2.5% at a dose of 7 mg/kg of body weight with water during 2 days in combination with enrofloxacin
atadose of 3 ml per 1 liter of drinking water during 5—6 days. It is shown that a decrease in the number of clinically diseased and dead chickens was observed in the
test groups after the use of eimeriocidal products that helped to improve zootechnical parameters of reared broiler chicks. Product extenseffectiveness and intens-
effectivenessin different groups of chickens were as follows: Group 1—89.2 and 96%, Group 2 — 87.6 and 94%, Group 3 —81.4 and 96%, respectively. The clinical signs
of eimeriosis were observed in the control group chickens throughout the entire period of studies, invasion extensity and intensity were 87.6 and 42.6%, respectively.
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PE3IOME

B HacToALLee BpemaA MPaKTUYECKIN HET HU OFHOTO NTULIEBOAYECKOr0 X03AlCTBA, Fie Obl He PerncTpUpoBaNMCh JiiMepIo3bl NTHL, Kak MOHOUHBA3UK, TaK 1 B ac-
couyaLymm ¢ KpUnToCnopuAM03amu, canbmoHennesamu i konubaktepuosamu. C yueTom 310ro GakTa 6opbba ¢ AaHHLIM 3a60neBaHNeM ABNAETCA aKTyanbHOil
3apaueli, KOTopyto HeobX0ZUMO peLLaTb KOMMNEKCHO, C NPUMEHEHEM Pa3NYHBIX JAMEpUOCTATUKOB, aHTUOMOTUKOB 11 MPO6UOTUKOB. /13bicKaHue HOBbIX 3¢-
deKTMBHbIX Mpenapatos, 0651afaloLLyX LIMPOKIM CNEKTPOM aHTUNapa3uTapHOro AeicTBINA, — OAHO U3 NPUOPUTETHBIX HanpaBneHuil B Gopbbe ¢ siimepunozamn
nTuL. B npou3BoACTBEHHbIX yCnoBuAX 0fHOI u3 nTuuedabpuk Pecnybnukn [larectaH Ha ubinnATax-6poiinepax npoBeny (paBHUTENbHbIE UCMbITAHINA Pa3ANYHbIX
KoMOUHaLWil SiiMepUOLIMAHBIX MPEnapaToB: CONMKOKC + YMKTOHMK, MAZyBeT + TUMO3UH 1 liMeTepM + SHPONOKCALMH — C Lieblo BbIABAEHNA UX NeyebHoil
1 npodunakTyeckoil SpdekTBHOCTI. InA NpoBeieHA UCCNef0BaHMil Mo NPUHLMIY aHanoroB ChOPMUPOBANY YeTbIpe FpynMbl LbiNAAT-6poiinepoB: ofHa —
KOHTPONIbHaA 11 TpU — OMbITHble — N0 50 ToN10B B KaxA0. B KOHTPONbHOIE rpynne ucnonb3oBani cxemy neyebHO-NpoduNaKTNYeCKIX MeponpUATIIA, NPUHATYIO
B JaHHOM NTULIEBOAYECKOM X03AlicTBe. LibinnaTa-6poiinepbl nepBoii ONbITHOI rpynnbl nofyyani npenapar connkoKe B o3e 2 MA Ha 171 NUTbeBOIA BOAbI B COUe-
TaHWM C KOPMOBOIA 06aBKOI UNKTOHNK B 403€ 1 M Ha 171 BoZbI B TeueHe 4—5 aHeld. Libinnatam BTopoii rpynnbl C KOPMOM 3aiaBani npenapat MagyBeT B 403e
3—5 mr/Kr Maccbl Tena ABYKPATHO U TUA03WH B 403€ 5 T nopoLuKa Ha 10 1 BOAbI 0AMH pa3 B CyTKM B TeYeHue 5 fHel, npi He06X0AMMOCTY NpoLieAypy NOBTOPAIN
yepe3 14-16 pHeit. Libinnata-6poiinepbl TpeTbeil rpynnbl ABa AHA MonyYanu ¢ BoAON 2,5%-it npenapar siimeTepm B 03e 7 MI/Kr MacCbl Tena B KOMOMHaLmu
CIHPOYOKCALIMHOM B 403€ 3 M Ha 171 MUTbeBOIi BOAbI B TeyeHe 5—6 AHeit. [1oka3aHo, YTo B OMbITHbIX Fpynnax nocie NPUMeHeHMA JiMepUOLIMAHBIX NpenapaTos
Habniofany ymMeHblLeHe KONMYeCTBa KNMHUYeCKV 60nbHbIX 0c0Beit 1 CHIKeHNe Nafiexa, uTo cnocobCTBOBANO YNyyLLEHI0 300TeXHUYECKWX MoKa3aTeneil npu
BbIPALLMBAHIM LbINNAT-OPOINepoB. IKCTEHC- U UHTEHCIYPEKTUBHOCTL MPenapaToB B NepBoii rpynne UbINAAT coctasuna 89,2 u 96%, Bo BTopoii rpynne — 87,6
1 94%, B TpeTbeli — 81,4 1 96% COOTBETCTBEHHO. Y NTUL KOHTPONbHOI IpynMbl HabMKAANN KNMHUYECKNE NPU3HAKN S/iMepH03a B TeueHue BCero nepuoaa Uc-
CNe10BAHNA, @ NOKA3aTeNN IKCTEHCMBHOCTI U UHTEHCUBHOCTY HBA3UM COCTaBUAN 87,6 1 42,6% COOTBETCTBEHHO.

KntoueBbie cnioBa: 5/iMepuo3, KOKLMANOCTATHIK, CONMKOKC, YUKTOHNUK, MaZyBET, TUNO3UH, JIMETEPM, IHPODNOKCALIMH, SOGEKTUBHOCTD, NOMET, LibInnATa-6poii-
Nepbl, X1BasA Macca, neyebHan SOHEKTUBHOCT, 00LUCTA, CIeMble OTPOCTKM

bnarogapHocTu: Pabora BbinonHeHa npu ¢uHaHcoBoii noaaepke MuHobpHaykm PO B pamkax Mporpammbl yHAAMEHTaNbHbIX HAYYHbIX UCCE[0BaHNIA rocyAap-
CTBEHHbIX akaZemuil Hayk Ha 2013—2020 rr. no Hanpaneruio «<MonekynapHo-6ronorinyeckme u HaHobMoTEXHOMOTUYECKIE METOAbI CO3AaHIA 611oNpenapaToB HOBOTO
NOKONEH1A, TEXHONOTMY 1 CMOCOBI X NPUMEHeHNA C Lieblo 60pbObl 0c060 onacHbIMM MHGEKLIMOHHbIMM, Napa3UTapHBIMU 1 He3apa3HbIMI 60NIE3HAMY KUBOTHBIX».

[inauntuposanus: [laraesa A. b., Maxuesa b. M. CpaBHuTeNbHAA 3O YEKTUBHOCTD I/iMEPUOLIMAHDIX NPEnapaToB Npi eYeHnn UbINAAT-6poiinepoB B yCnoBuAX
MenKoTOBapHOro NPou3BOACTBA. Bemepurapus ce200HA. 2021; 10 (4): 295-300. DOI: 10.29326/2304-196X-2021-10-4-295-300.

Mpo3pauHocTb GUHAHCOBOI feATeNbHOCTI: ABTOPbI HE UMEIOT GUHAHCOBOI 3aUHTEPECOBAHHOCTY B NPE/CTABNEHHDIX MaTepUanax uin METofax.
KoHnukT MHTEpecoB: ABTOPbI 3aABNAIOT 06 OTCYTCTBUN KOHGANKTA HHTEPECOB.

[ins koppecnonpexumnn: [laraeBa AcuAT barayTauHOBHa, HayuHbIil COTPYAHMK NabopaTopui NO U3yYeHNio NHBA3UOHHDIX 60n1e3Hel CeNbCKOX03ANCTBEHHbIX
KUBOTHBIX 1 MTULL, MpuKacnuiickuit 3oHanbHbii HUBU — duanan OFBHY «DAHLL Pll», 367000, Poccus, Pecnybnuka [larectan, r. Maxaukana, yn. [laxanaesa, 88,
e-mail: nos4561@mail.ru.

INTRODUCTION

Eimeriosis is one of the most common diseases in
poultry husbandry. The disease is caused by protozoans
of the genus Eimeria, which propagate in the intestine
and cause digestion and absorption disorders, bodily de-
hydration, gastrointestinal wall bleeding, thereby increa-
sing the chances of infection with other agents. At present,
eimeriosis still continues to be a problem. Unfortunately,
there are almost no poultry farms where this parasite is
not present. When veterinary and sanitary rules are not
complied with, large amounts of Eimeria can accumulate
in poultry houses within a short space of time, thus con-
stituting a continuing threat of invasion occurrence and
spread, and cause huge damage. Many domestic and fo-
reign scientists have addressed this issue [1-10].

Like many parasitic infections, eimeriosis mainly af-
fects young poultry, since they are still developing their
immunity during the postnatal period. According to many
researchers, coccidiosis affects chickens aged from 10 days
to3 months [11, 12].

Infection in poultry usually occurs during warm and
humid seasons when conditions are favourable for the
growth of exogenous phase Eimeria and their persistence
in the environment. Such seasons are late autumn, winter
and early spring in the southern regions of Russia and late
spring, summer and early autumn in the north west of the
country.

According to the data from a number of researchers,
the disease control is complicated by the fact that chickens
are affected by 9 Eimeria species having different sensitivi-
ty to eimeriostats. A certain Eimeria species can infest only
one poultry species and is absolutely harmless for another
species, i.e. the disease agents are monotropic. S. K. Svan-
baev [13] studied morphologically similar Eimeria isolated
from turkeys and chickens and found them to be noniden-
tical, no cross-infection occurred.

Poultry that have had eimeriosis caused by one Eimeria
species remain susceptible to infection caused by another
species. Due to the short life cycle and high productivity of
Eimeria, the proportion of mass outbreaks in the poultry
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houses is continuing to increase, and eimeriosis is current-
ly considered to be the most costly disease.

Eimerioses often occur in association with cryptospo-
ridioses, salmonelloses and colibacterioses, thus constitu-
ting a serious threat for poultry holdings of various forms
of property. Even the mild form of eimeriosis in associa-
tion with cryptosporidia, along with inadequate feeding
and in the presence of other unfavourable factors, inflicts
significant economic damage on poultry farming. Global
economic losses due to eimeriosis are huge and make
more than 3 billion US dollars a year [14, 15]. The damage
is made up of expenses associated with chicken deaths,
growth retardation, reduced meat production, increased
feeding and treatment costs [16]. Therefore, the invasion
control methods undergo continuous improvement, and
new methods are developed [2, 5-7, 14, 16-271.

The long-term application of the same eimeriostats re-
sults in the appearance of resistant forms of coccidia. Many
domestic and foreign authors address this problem in their
papers [4, 22, 24, 28-32].

In view of this, treatment shall involve the alternating
use of various products, provided that the product admi-
nistration doses and schedules are complied with. At pre-
sent, the control of associative forms of avian eimerioses
is an urgent challenge that shall be approached in its
entirety, using various eimeriostats, antibiotics and pro-
biotics. Searching for new highly effective eimeriostats
with broad-spectrum antiparasitic action is increasingly
important.

The study was aimed at the examination of compara-
tive effectiveness of currently available eimeriocidal pro-
ducts for treatment of broiler chickens.

MATERIALS AND METHODS

The studies were carried out at the Laboratory for the
Study of Invasive Diseases of Farm Animals and Poultry
of the Caspian Regional Research Veterinary Institute —
Branch of Dagestan Agriculture Science Center and at the
AO “Poultry factory “Makhachkalinskaya” affected with
avian eimerioses.

Comparative tests of different combinations of eimerio-
cidal products, namely solicox + chicktonic, maduvet +
tylosin and eimeterm + enrofloxacin, for their treatment
and prevention effectiveness were carried out under pro-
duction conditions.

To perform the tests, 200 fourteen-day-old Ross-308
broiler chickens were selected based on the principle of
analogues; four groups (one control group and three test
groups, each comprising 50 chickens) were formed.

The treatment and prevention scheme adopted in the
mentioned poultry holding was used for the control group
chickens.

Test group 1 chickens were given solicox at a dose of
2 ml per 1 L of drinking water and chicktonic at a dose of
1 ml per 1 L of water during 4-5 days.

Group 2 chickens were given maduvet at a dose of
3-5 mg/kg of body weight with feed twice and tylosin at
adose of 5 g of powder per 10 L of water once a day during
5 days; where necessary, the procedure was repeated in
14-16 days.

Group 3 broiler chickens were given eimeterm 2.5%
at a dose of 7 mg/kg of body weight with water (this is
equivalentto 1 ml of the product per 1 L of drinking water)

Table 1
The scheme of the experiment carried out in Ross-308 broiler chickens

p— Product Number Product dose
P of chickens and treatment schedule
testgroup 1 | solicox + chicktonic 50 2mint ofwgter +1mi/1 L of water
during 4-5 days
3-5mg/kg of body weight twice +
59/10 L of water once a day
testgroup2 |  maduvet + tylosin 50 during 5 days; where necessary,
the procedure should be repeated
in 14-16 days
7 mg/kg of body weight (which is
test aroun 3 eimeterm 2.5% + 50 equivalent to 1 ml of the product
group enrofloxacin per 1L of drinking water) + 3 ml/1L
of water during 5-6 days
control group - 50 -

during 2 days and enrofloxacin at a dose of 3 ml per 1 L of
drinking water during 5-6 days.

The scheme of the experiment is presented in Table 1.

The experiment in animals was carried out in compli-
ance with GOST 33215-2014 adopted by the Interstate
Council for Standardization, Metrology and Certification
and according to the requirements of the Declaration
of Helsinki (2000) and Directive 2010/63/EU of the Euro-
pean Parliament and of the Council of 22 September
2010 on the protection of animals used for scientific
purposes.

The following material was used for testing: samples of
droppings from litter and feedstuffs, floor and tool swabs,
as well as caecum samples from dead poultry.

Coprological examination of the chickens’ droppings
was carried out before the start of the experiment and on
days 20, 26, 36, 46 after the product administration.

The intensity of Eimeria infestation in poultry was de-
termined according to Darling’s method standardized by
N. P. Orlov, droppings were tested using direct smears
stained with methylene blue, as well as flotation and cen-
trifugation technique (Nikitin and Breza).

Infestation level, the intensity (Il) and extensity (El) of
Eimeria invasion in the control and test group chickens
were determined by counting oocysts in 1 g of droppings
using a McMaster counting chamber or the counting
chamber developed by the Scientific Research Institute
Parasitology named after K. . Skryabin (VIGIS) in 20 micro-
scope fields of view.

The intenseffectiveness (IE) of the eimeriocidal pro-
ducts was calculated according to the formula:

_Cc-p
C

IE X 100%,
where Cis the geometric mean number of oocysts in the
control group chickens;
P is the geometric mean number of oocysts in the

test group chickens.

The extenseffectiveness (EE) of the products was de-
termined based on the number of broiler chickens that
became completely oocyst free after the treatment.
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The results of comparative studies of product effectiveness and some zootechnical
parameters of reared broilers

Parameter

control test test test
group group 1 group 2 group 3

Before treatment
Number of chickens in the group 50 50 50 50
Age of chickens, days 16 16 16 16
Average weight of one chicken
at the beginning of the experiment, g 1 121 1 120
Oocysts in caeca, mean number per FOV | 42.6+3.2 | 35.8+3.5 | 39.4+3.8 | 37.6+4.2
Oocystsn 20 dropping samples, mean | 355, 56 | 374438 | 334632 | 347436
number per FOV

After treatment
Number of chickens that died during 17 5 3 3
the observation period (46 days)
Mortality rate, % 34 4 6 4
Oocysts in caeca, mean number per FOV | 47.9+53 | 24+13 | 6.1+1.1 | 3.3£0.96
Oocysts in 20 dropping samples, 448+42 | 19+23 | 4817 | 2113
mean number per FOV
Product intenseffectiveness, % - 95 88 94
Survival rate during the observation
period (46 days), % 66 % % %
Daily average live weight gain during
the observation period (46 days), g 36 i i 4
Average feed intake per 1kg of live
weight gain during the observation 2.46 2.1 22 2.15
period (46 days), kg
Live weight at the time of slaughter, g 1,725 2,125 1,980 2,050

Number per FOV — number per microscope field of view.

298

In order to detect Eimeria and morphological lesions in
the digestive tract, the chickens were selectively subjected
to necropsy.

The therapeutic effectiveness of the products was as-
sessed based on the results of coproscopic examination
carried out for detection of Eimeria in poultry caeca, drop-
pings and swabs from various surfaces of the production
facilities.

The following performance indicators were taken into
account: survival rate for each poultry house, body weight
gain and feed conversion ratio.

The eimeriostat test results were statistically processed
using the Biometrics software.

RESULTS AND DISCUSSION

Intensity and extensity do not always characterize the
invasion process comprehensively. To get a clear picture
of the disease, one should perform a complete helmintho-

logical necropsy, taking into account the status of internal
organs and the severity of intestinal lesions in poultry.

Table 2 shows the results of comparative studies of the
product effectiveness, as well as some zootechnical pa-
rameters of reared broilers during the observation period.

The tests showed that the clinical signs of eimeriosis
were reported in the control group chickens throughout
the entire observation period, and in the test group chi-
ckens —only until the treatment started. During the 46 days
of the experiment, 17 chickens of the control group died,
the survival rate was 66%.

The necropsy of the fallen chickens revealed that the
most pronounced lesions were found in caeca: the caecal
cavity was filled with blood clots, the mucosa was thick-
ened, necrotic foci were observed in some places. The
walls of the duodenum were thickened, petechiae were
observed. Such diagnoses as typhlitis and duodenitis were
established.

The test group poultry looked clinically healthy. During
the entire observation period (46 days), 2, 3 and 2 chickens
died in groups 1, 2, 3, respectively, i.e. the survival rates
were 96, 94 and 96%. The necropsy of the fallen chickens
did not reveal any lesions characteristic of avian eimeriosis
in their internal organs and intestines.

Daily average weight gain during the observation peri-
od (46 days) in the control group was 36 g, and in the test
groups — 47, 44, 46 g, respectively. Feed intake per 1 kg of
live weight gain in the control group was 2.46 kg, and in
the test groups - 2.1, 2.2 and 2.15 kg, respectively. At the
end of treatment, average live weight of one chicken in the
control group was 1,725 g, and in the test groups — 2,125,
1,980 and 2,050 g, respectively, i.e. 114-400 g more than
in the control group.

During the rearing period, the control group chickens
demonstrated slower growth and development and failed
to gain the same live weight as the test group chickens.
The control group chicken mortality was 5-6 times higher
than that of the test group chickens.

Coprological examination revealed the presence of
three Eimeria species in the chickens’ droppings: E. tenella,
E. maxima, E. acervuling; the intensity of invasion in the con-
trol group was 42.6 + 3.2 oocysts in 20 microscope fields of
view, and in the testgroups-35.8 £3.5;39.4£3.8;37.6 £4.2.

It was found that, after the tested products had been
applied, the test group broiler mortality decreased consi-
derably, the number of oocysts in caeca and in 20 drop-
ping samples reduced to 2—6 oocysts in the microscope
field of view. The test results showed that the products
have pronounced eimeriocidal effect against Eimeria
oocysts, as well as high therapeutic effectiveness that was
95, 88 and 94% for test groups 1, 2 and 3, respectively, after
the treatment.

Data on the results of studies of the extensity (El) and
intensity (ll) of Eimeria invasion and the extenseffec-
tiveness (EE) and intenseffectiveness (IE) of the studied
eimeriocidal products in dynamics are presented in Table 3.

The test results showed that, after the products had
been used, the extensity and intensity of invasion on
day 46 of testing in group 1 chickens were 9.3 and 1.1%,
in group 2 chickens — 6.7 and 2.1%, in group 3 chickens —
7.3 and 1.5%, respectively.

On day 46 of observation, the product extenseffective-
ness and intenseffectiveness in group 1 broiler chickens
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Table 3

The results of studies of Eimeria invasion extensity and intensity and extenseffectiveness
and intenseffectiveness of the studied products at different time points during broiler chicken rearing

Extensity and intensity
of invasion (%) during testing

of chickens day 20 day 26 day 36 day 26 day 36

Number

Group and products

Product extenseffectiveness
and intenseffectiveness (%) during testing

Test group 1 50 15.1/ 14.4/ 13.7/ 9.3/ 74.3/ 759/ 89.2/
solicox + chicktonic 26 22 2.1 1.1 93.1 95.6 96.0
Test group 2 50 16.2/ 16.0/ 10.0/ 6.7/ 71.2/ 71.8/ 87.6/
maduvet + tylosin 2.8 25 2.9 21 86.9 91.9 94.0
Test group 3 50 16.8/ 15.0/ 1.2/ 7.3/ 75.3/ 76.9/ 81.4/
eimeterm 2.5% + enrofloxacin 2.6 2.2 2.0 15 92.2 95.1 96.0

Control arou 50 48.0/ 56.9/ 73.2/ 87.6/ B B B

group 358 484 5338 026

were 89.2 and 96%, in group 2 broiler chickens - 87.6 and
94%, in group 3 broiler chickens — 81.4 and 96%, respec-
tively.

By the end of the experiment, the extensity and inten-
sity of invasion in the control group chickens were 87.6
and 42.6%, respectively.

CONCLUSION

The tests performed showed that the clinical signs
of eimeriosis were reported in the control group broiler
chickens throughout the entire observation period, and in
the test group chickens - only until the treatment started.
In the control group, 17 chickens died, the survival rate
was 66%. Eimeriosis-associated mortality of the control
group chickens was 5—6 times higher than that of the test
group chickens.

Solicox at a dose of 2 ml per 1 L of drinking water in
combination with chicktonic at a dose of 1 ml per 1 L of
water for 4-5 days, as well as eimeterm 2.5% given with
water at a dose of 7 mg/kg of the body weight (which is
equivalentto 1 ml of the product per 1 L of drinking water)
in combination with enrofloxacin at a dose of 3 ml per 1L
of drinking water during 5-6 days demonstrated high ther-
apeutic effectiveness against eimeriosis in broiler chickens.

The effectiveness of maduvet given at a dose of
3-5 mg/kg of body weight twice in combination with ty-
losin at a dose of 5 g of powder per 10 L of drinking water
once a day during 5 days was 94%.
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