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Association of Balantidium coli and intestinal coccidia (Eimeria,
Cryptosporidium, Isospora) in domestic pigs in Azerbaijan
N.A. Hajiyeva

The purpose of our work is to determine the prevalence of associative infections of domestic pigs in the farms of
Azerbaijan. The research was conducted in 2009-2015. The faeces samples were taken from 2272 domestic pigs of
different ages kept in private farms in the districts of Balaken, Zagatala, Shamakhi, Ismayilli, Guba, Khachmaz,
Khudat, Salyan and Absheron peninsula in Azerbaijan, in the region of the Great Caucasus. Species composition,
infection intensity, and ecological features of the pig parasitic protozoans had not been studied prior to our research.
In the course of our study, the associative invasions in domestic pigs were as follows: Eimeria and Isospora oocysts
were found in 582 pigs (25.6 % out of the total animals examined), Eimeria and Cryptosporidium oocysts in 622 pigs
(27.4 %), Eimeria oocysts with Balantidium cysts in 273 pigs (12.0 %), Isospora and Balantidium oocysts in 18 pigs
(0.8 %), Eimeria, Isospora and Cryptosporidium oocysts were detected in mixed form from one pig only (0.04 %).
None of the analysed faecal samples contained a four-component mixed parasitic invasion. The two-component
mixed infestations, viz. Eimeriosis + Cryptosporidiosis and Eimeriosis + Isosporiasis, were recorded during the whole
year, while the prevalence of Eimeriosis + Balantidiosis and Isosporiasis + Balantidiosis mixed infestations decreased
in summer. Keeping pigs of different ages in one pen at the farms increases the risk of associative invasion. In the
pig farms equipped with various technological devices, the epizootic situation is different. If the animals kept
traditionally, the infestation with associative invasions is much higher. Among the animals that live in unventilated
pens with a wooden floor, the intensity of mixed infestation is the highest that results in the extremely high economic
loss in such farms. In the animals kept in warm pens with high humidity, the invasion intensity is high even in winter.
The primary reasons of this phenomenon are heat and humidity that create favourable conditions for the exogenous
development of coccidian oocysts.
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Introduction

One of the factors hindering the increase in livestock and productivity is the association of various
parasitic diseases. Thousands of specimens of a number of parasitic species can invade simultaneously
the host animal and then reside in its organs and tissues, which results in severe degenerative changes,
development delay, and, finally, death (Anisimova, 2013; Kulikova, 2010; Ponomarev et al., 2011).
Parasitoses rarely act as monoinvasions. Mostly, they are caused by a combination of various species,
which form an associative invasion. The course of associative invasions is more severe than that of
monoinvasions (Gavrilova, Petrova, 2015; Maikai et al., 2009; Safiullin, Basynin, 2008; Ponomarev et al.,
2011). Investigation of associative invasions has scientific and practical significance for animal
husbandry. In particular, the study of separate and mixed infestations of balantidium and intestinal and
tissue coccids in domestic pigs is always relevant. It gives grounds for taking preventive measures and/or
measures of pathogen eradication. Species composition, infection intensity, and ecological features of the
pig parasitic protozoans in the region of Great Caucasus of Azerbaijan has not been studied prior to our
research.

The aim of our study was to determine prevalence and composition of associative infections of
domestic pigs in the farms of Azerbaijan.

Material and methods
The material was collected in the districts of Absheron, Salyan (lowland), Khudat, Khachmaz, Guba
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(hills), Shamakhi, Ismayilli, Zagatala, and Balakan (mountains) in 2009-2015 (Fig. 1). To identify parasitic
protozoans, we sampled faecal of 2272 pigs of different ages and then examined the collected material in
the Laboratory of Protistology, Institute of Zoology of National Academy of Sciences of Azerbaijan. Each
faecal sample was kept in 2.5 % potassium dichromate solution. The samples were processed by
Flulleborn’s flotation with the use of Darling’s solution.

After centrifugation, the upper layer of supernatant was screened under a light microscope
AMPLIVAL with magnification x100, 400, and 1000 depending on the objects, viz. Isospora and
Cryptocporidium oocycts, Balantidium cycts and trophozoits. After the ethanol fixation, the slides were
stained with carbol fuchsin and methyl green by Ziehl-Nielsen with a modification adopted to look for
Cryptosporidium oocysts (Henriksen, Pohlenz, 1981). Safaraliyev’'s preservative was used to maintain
viability of the balantidium cysts. Fresh faecal samples were placed on a microscope slide and mixed with
an equal amount of warm isotonic sodium chloride solution. Then the sample was covered with a cover
glass and examined at a low magnification (x100). Detected balantidium vegetative forms and cysts, as
well as coccidian oocysts were measured on the eyepiece micrometer scale x7.

RUSSIA

GEORGIA

ARMENIA

Fig. 1. Map of collecting localities in Azerbaijan

Sample proportion (percentage ratio of the number of animals excreting oocysts to the total number
of examined animals — the disease prevalence (Pr)) and its standard error were calculated (Lakin, 1990)
for each variant of associative invasion.

Results and discussion

Out of 2272 domestic pigs examined in the farms of Azerbaijan, Eimeria and Isospora oocysts
were found in 582 pigs (25.6 % of all surveyed animals), Eimeria and Cryptosporidium oocysts in 622
pigs (27.4 %), Eimeria oocysts with Balantidium cysts in 273 pigs (12.0 %), Isospora oocysts in 18 pigs
(0.8 %), and a mixture of Eimeria, Isospora and Cryptosporidium oocysts in one pig only (0.04 %).
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Table 1. Associative invasions recorded in domestic pigs in Azerbaijan
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18,7 19,5 17,9 2,3 0,5
Absheron 380 7 * 74 t 68 t 11 + 2 * - -
2,00 2,03 1,97 0,77 0,36
42,3 53,6 22,7
Salyan 97 41 + 52 + 22 + - - - - - -
5,02 5,06 4,25
39,3 35,7 121 7.1 0,4
Khudat 224 88 + 80 + 27 + 16 * 1 + - -
3,26 3,20 2,18 1,72 0,42
26,6 42,7 10,2 4,0 1,8
Khachmaz 274 73 t 117 t 28 t 11 * 5 t - -
2,67 2,99 1,83 1,18 0,8
24,3 30,6 7,6 3,2 1,4
Guba 222 54 + 68 + 17 + 7 * 3 + - -
2,88 3,09 1,78 1,18 0,79
34,9 34,9 11,8 59 1,9
Shamakhi 152 53 + 53 + 18 + 9 + 3 + - -
3,87 3,87 2,62 1,91 1,11
21,4 19,3 10,5 29 0,1 0,1
Ismayilli 714 153 + 138 t 75 + 21 * 1 + 1 *
1,53 1,48 1,15 0,63 0,12 0,12
19,7 9,4 9,4 55
Balakan 127 25 + 12 * 12 + 7 + - - - -
3,53 2,59 2,59 2,02
29,3 341 7,3 3,7 3,7
Zagatala 82 24 + 28 + 6 + 3 + 3 + - -
5,03 5,23 2,87 2,08 2,08
25,6 274 12,0 3,7 0,81 0,04
Total | 2272 | 582 + 622 + 273 + 86 + 18 * 1 *
0,92 0,94 0,68 0,40 0,57 0,04

Notes: n — number of infected animals; Pr — prevalence of parasitosis; mp% — standard error.

In the course of our study, Eimeria (E. debliecki Douwes, 1921, E. polita Pellerdy, 1949, E. scabra
Henry, 1931, E. perminuta Henry, 1931), Isospora (l. suis Biester, Murray, 1934), Cryptosporidium
(C. parvum Tyzzer, 1912), and Balantidium (B. suis (sp. nov.)) were constantly detected at the pig farms.
Most mixed infections were caused by the protists of two genera that formed two-component parasitic
infection: Eimeriosis + Isosporiasis, Eimeriosis + Cryptosporidiosis, Eimeriosis + Balantidiosis,
Cryptosporidiosis + Balantidiosis, and Isosporiasis + Balantidiosis. Only one case of a three-component
infestation (Eimeriosis + Isosporiasis + Cryptosporidiosis) was registered. The most frequent forms were
Eimeriosis + Isosporidiosis, Eimeriosis + Cryptosporidiosis and Eimeriosis + Balantidiosis. The
prevalance of Eimeria + Isospora infestation ranged from 18.7 % to 42.3 %, and that of Eimera +
Cryptosporia from 9.4 % to 42.7 %. In case of Cryptosporidiosis + Balantidiosis and Isosporiasis +
Balantidiosis, the prevalence was much lower, 3.7 % and 0.81 %, respectively. Eimeriosis +
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Isosporidiosis + Cryptosporidiosis association was registered in one out of 714 animals examined in the
District of Ismayilli (Table 1).

Two-component invasions, viz. Eimeriosis + Isosporidiosis, Eimeriosis + Cryptosporidiosis, and
Eimeriosis + Balantidiosis, were observed in suckling pigs and in 2-5 year-old pigs. Associations of
Eimeria + Isospora (Pr 25.6 %) and Isospora + Cryptosporidia (Pr 27.4 %) were detected in pigs of 6-9
months. Cryptosporidiosis + Balantidiosis and Isosporiasis + Balantidiosis affect pigs of 1-2 and 34
years. Due to higher immunity against coccidiosis, the disease prevalence in the animals of aged group
was lower than that in young animals.

We consider that high prevalence of mixed infestations in animals of six days and from one to nine
months is associated with high animal density in pigsties, failure to comply with veterinary standards and
lack of immunity against these parasitoses. Epizootic situation in the collective farm named after Nikitin in
Ivanovka village of Ismayilli district differs from the situation in the individual farm economies. Keeping
pigs clean in small groups, temporary cleaning and washing the pig flop and place, periodic disinfection of
pens, and automation of technological processes results in low prevalence of infestation. Balantidium
cysts and coccid oocysts were one by one found as a form of mixed infestation during faecal examination
of the materials taken from the animals in this farm. An average prevalence of infestation in Ismayilli
District averaged 0.1-2.14 % (Table 1).

The study of seasonal dynamics of various mixed invasions revealed two peaks, in spring and
autumn.

180 m Absheron
3 160 ® Salyan
é ) :Zg Khudat
s 5 m Khachmaz
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_g 80 m Guba
3 60 Shamakhi
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20 Balakan
0 . Zagatala
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Fig. 2. Occurrence of domestic pig infections in the studied districts of Azerbaijan

A complete analysis of faecal samples taken all year round showed that the two-component mixed
infestations (Eimeriosis + Cryptosporidiosis and Eimeriosis + Isosporiasis) were recorded during the
whole year, while the prevalance of Eimeriosis + Balantidiosis and Isosporiasis + Balantidiosis was lower
in summer. Eimeria + Isospora and Eimeria + Cryptosporidium oocysts were found in mixed form during
the whole year. The highest prevalence of Eimeriosis + Balantidiosis was registered in Salyan District
(22.7 %) and on the Absheron peninsula (17.9 %), the lowest ones were recorded from the districts of
Guba (7.6 %) and Zagatala (7.3 %). Invasion of Cryptosporidium + Balantidium was not registered in
Salyan District; the highest prevalence of this invasion was recorded from Khudat District (7.1 %), and the
lowest one, from Ismayilli District (2.9 %) (Fig. 2).
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A three-component mixed infestation (Eimeriosis + Isosporiasis + Cryptosporidiosis) was found in
spring in Ismayilli district. A four-component mixed infestation (Eimeria + Isospora + Cryptosporidium +
Balantidium) was not detected in the examined pigs. In addition to intestinal protozoan parasites, we
found eggs of Ascarissuum spp. (Nematoda) in aged (geriatric) mother pigs.

According to literature data, parasitic diseases are detected in all regions where people keep
domestic pigs. The most spread are parasitic protozoans, helminths and mixed infestations. For instance,
the economies of 14 cities and suburbs were investigated in Kenya (Eastern Africa). In the cities, the
disease prevalence was as follows: Strongylid nematodi (11.7 %), Ascarissuum spp. (1.8 %), Entamoeba
ssp (27.2 %), Balantidium coli (3.8 %) and Coccidia spp. (3.3 %); in the suburbs, it was rather different:
Strongylid nematodi (9.7 %), Ascarissuum spp. (12.9 %), Entamoeba spp. (51.6 %), Balantidium coli
(20.6 %), and Coccidia spp. (5.5 %) (Mhoma et al., 2011). In Russia (the City of Ryazan, 2013), the
prevalance of Ascaridosis + Balantidiosis was 41 %, Ascaridosis + Oesophagostomosis — 21.5 %,
Oesophagostomosis + Balantidiosis — 23.5 %, Nematodiasis + Balantidiosis + Isosporiasis — 9-12 %
(Yengashev et al., 2014).

In Azerbaijan, mixed invasions were studied in various domestic animals (Musaev et al., 1985;
Iskenderova, 2007). For example, in the poultry (goose, duck, quail and turkey) investigated in several
districts in 2002-2010, the highest prevalence was registered in quails and the lowest in turkey
(Gasanova, 2012). The prevalence of Eimeriosis + Cryptosporidiosis in cattle in the Balakan-Shaki region
in 2009-2011 was 14.3 % (Gaibova et al., 2011).

Epizootic situations of parasitic diseases in the pig breeding farms vary depending on the
technologies used. The prevalence of various parasitoses is higher in the animals under traditional
treatment if they are kept in pens with wooden floor not cleaned in a proper way. Monoinfections
complicated with mixed invasions thrive in such farm economies that causes severe economic losses.

We consider that keeping old (geriatric) and young pigs together in farm economies promotes
occurrence of associative invasions. Being the source of infection in latent period, these animals play an
important role in spreading pathogens of various diseases. Untimely cleaning and disinfection results in
activation the pathogenic forms (appearance of infective stages of parasites) that, in turn, increases the
prevalence and infection intensity of both mono and mixed invasions. Therefore, keeping conditions
impacts dramatically on the epizootic state of protozooses.

Conclusion

Our research has showed that mixed infestation of domestic pigs at private farms and pig breeding
complexes in the study area of Azerbaijan is high. Eimeriosis + Cryptosporidiosis (27.4 % of the total
cases studied) is prevalent; the disease peaks in spring and autumn.
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Acouiauia Balantidium coli i knwkoBux kokumain (Eimeria, Cryptosporidium,
Isospora) y cBinCbknx cBuHen B AsepbangxaHi
H.A. N'apgxueBa

MeTa gocnigkeHHs — BU3HAYEHHSA KapTUHM NOLUMPEHHST acouiaTMBHUX iHBA3iN Yy CBIMCbKUX CBUHEN Y pepMepCbKunx
rocnogapcTsax. focnigpkeHHsa nposogunumcsa B 2009-2015 pp. Bynu 3ibpaHi i npoaHanizoBaHi 3pasku kany CBilCbKMX
CBWHeW (2272 ronis) pi3HOro Biky B NpMBaTHWUX bepmMepcbkux rocnogapcteax y banakeHeHcbkomy, 3aratansbcbkomy,
LamaxiHcbkomy, IcmainiHcbkomy, [ybuHcbkomy, Xaumasbkomy, XyaaTcbkomy, CanbsHCbKOMY panoHax i Ha
AnLepoHcbKkoMy NIBOCTPOBI, L0 BXoAsATb A0 ckrnagy AsepbaiaxaHy. Buaosuii cknag, CTyniHb MOLMPEHHS y CBUHEN
Ta eKonoriyHi ocobnmMBOCTI NapasMTUYHUX HaWNPOCTIWMX Ha Ui TepuTopii paHiwe BuBYeHi 6ynu. BusasneHo, wo
acouiauist iHBa3MBHOCTI ¥ CBINCbKMX CBMHEN Y 3a3HaYeHUX parioHax Taka: oouncTn Eimeria i Isospora BusiBneHi y 582
cBuHen (25,6 %), oounctn Eimeria i Cryptosporidium 'y 622 csuHen (27,4 %), oounctu Eimeria i unctu Balantidium y
273 cBuHen (12,0 %), oounctn Isospora i Balantidium y 18 cBunen (0,8 %), ooumctn Eimeria, Isospora i
Cryptosporidium y 0,04 % cBuHen. 3 npoaHanizoBaHWX 3paskiB Kany }Xo4eH He MICTUB 4-KOMMNOHEHTHY MIKCT-iHBa3ilo.
[IBOKOMMNOHEHTHI MiKCT-iHBa3ii Eimeriosis + Cryptosporidiosis i Eimeriosis + |sosporiasis Big3Hayanuca npotsarom
yCbOro POKy, piBEHb acoLiaTuBHKX iHBa3i Eimeriosis + Balantidiosis i Isosporiasis + Balantidiosis 6yB Hux4e BRiTKy.
YTpUMaHHA CBWHEWN pi3HOro BiKy B OAHOMY MPUMILLIEHHI Ha depmax Crpuse iX 3apaKeHHI0 Pi3HMMK Buaamu
napasuTis, WO NPU3BOANTb [0 NOSBM acouiaTMBHUX iHBa3in. Y CBUHApPCbKUX dyepmax, SKi OCHaLleHi pi3HMMK
TEXHOMOTMYHNUMW NPUCTOCYBAHHAMM, €Ni300TUYHI CUTYaLii napasvTapHUX 3axBopioBaHb OyayTb PidHi. Takum YMHOM,
cepef TBapwiH, AKi YTPMMYIOTBCA TPaAULIMHAM YMHOM, 3apaxeHiCTb HabaraTto Bulie. Y TBapWH, SKi YTPUMYOTbCH B
HEMpPOBITPIOBAHMX MPUMILLEHHSX 3 AepeB'sHO Miaforoln, eKCTEHCUMBHICTb MIKCT-iHBa3i Haibinbw BUCOKa, i
€KOHOMIYHMI 30MTOK Ha Takmx depmax BENUKUA. Y TBapWH, SKi YTPUMYKOTBCA B TENMMX MPUMILLIEHHAX 3 BMCOKOH
BOJIOFCTIO, HaBIiTb B3UMKY €KCTEHCUBHICTb iHBa3ii OyBae BMCOKO, OCKINbKM TEMMO i BOMOrCTb CTBOPHOKOTL CNPUSTIIUBI
YMOBW [N €K30r€HHOro PO3BUTKY OOLIMCT KOKLMAIN.

KntouoBi cnoBa: elimepil, isocnopudii, kpurnmocropudii, 6anaHmudii, ceilicbKi C8UHI, MOHOIH8a3isi, acoyiamueHa
iHeasis1, AsepbalioxaH.
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Accouunauusna Balantidium coli v kuwe4Hbix kokunaum (Eimeria, Cryptosporidium,

Isospora) y pomawHux cBuHen B AsepbangxaHe
H.A. NapxueBa

Llenb nccnepoBaHns — onpegeneHne KapTuUHbl PacnpoCTpaHeHNs accoUMaTMBHBLIX MHBA3UA y AOMALLUHUX CBUHEN B
depmepcknx xossncteax. Nccneposanus nposoamnmck B 2009-2015 rr. Bbinn cobpaHbl U npoaHanv3npoBaHbl
obpa3ubl kana OoMalHuX CBUHen (2272 romoB) pasHOro Bo3pacTa B YacCTHbIX (hepMepcKkMx XOo3sncTBax B
BanakeHeHckom, 3aratanbckom, LamaxuHckom, WcmawmnnuHckom, [yGuHckom, Xaumasckom, XyaaTcKoM,
CanbsHCKOM parioHax U Ha AMLWEepOHCKOM MOMyoCTpoBe, BXoAdwmx B cocTaB AsepbanpkaHa. Bugosow cocTtas,
CTeneHb pacrnpoCTPaHEeHNss y CBUHEW M 3Komnormdeckne ocobEeHHOCTU napasMTUYecKux NpPOCTEWLIMX Ha 3TOWn
TeppUTOpUN paHee u3ydeHbl He Obinu. OBHapyxeHo, 4TO accoumauusi MHBA3MBHOCTM Yy AOMALUHUX CBUHEN B
yKa3aHHbIX palioHax TakoBa: oouucTbl Eimeria n Isospora o6HapyxeHbl 'y 582 ceuHel (25,6 %), ooumncTsl Eimeria v
Cryptosporidium y 622 csuHen (27,4 %), oounctel Eimeria n unctel Balantidium y 273 cuHen (12,0 %), oouucTsl
Isospora v Balantidium y 18 csuHen (0,8 %), oouuctsl Eimeria, Isospora v Cryptosporidium y 0,04 % cBuHein. 13
npoaHannaMpoBaHHbIX 06pa3LoB Kana HY OOuH He codepkan 4-KOMMOHEHTHYIO MUKCT-MHBa3NH. [JBYXKOMMOHEHTHbIE
MukcT-MHBa3um Eimeriosis + Cryptosporidiosis n Eimeriosis + Isosporiasis oTMe4yanuce Ha NpoTsXeHun Bcero roga,
YpOBeHb accoumaTuBHbIX WHBa3um Eimeriosis + Balantidiosis n Isosporiasis + Balantidiosis 6bin Huwke netom.
CopepxaHne CBUHEN pasHOro Bos3pacta B OOHOM MOMELUEHUW Ha depmax CnocobCTBYET MUX 3apaKeHUIo
pasnuuyHbIMK BMOAMW MapasnToB, YTO MPUBOOUT K MOSIBMEHWIO accouMaTuMBHbIX WHBa3uin. B cBuHOBOOYECKMX
depmax, KOTOpble OCHAaLLeHbl Pas3fUYHbIMU TEXHOMOrMYeCcKMMM MpPUCNOCOBNEHMAMM, 3MM300TUYECKME CUTYaLMK
napasuTapHblx 3aboneBaHui OyayT pasHble. Takum o06pa3oM, cpeaou >KMBOTHbIX, KOTOpble COAEepXaTcs
TpaauLMOHHBIM 06pa3oM, 3apaKEHHOCTb HAMHOIO BbILE. Y XKMBOTHbIX, KOTOPbLIE COAEPXKATCs B HEMPOBETPUBAEMbIX
NMOMeLLeHNAX C AePEBSAHHbIM MOMIOM, 9KCTEHCUBHOCTb MUKCT-MHBA3MI Hanbornee BbiCOKasi, U 9KOHOMUYECKNIA yLepb
Ha Takux pepmax Benuk. Y XUBOTHbIX, KOTOPbLIE COAEPXATCA B TENbIX MOMELLEHUSAX C BbICOKON BMNaXHOCTbIO, AaXe
3MMOM 3KCTEHCUMBHOCTb MHBA3unM ObiBaeT BbICOKAdA, TaK Kak TEMNso M BMaXHOCTb CO3AalT GnaronpusaTHble YCNOBUS
[ONS 9K30reHHOro pa3BUTUSt OOLUCT KOKLMANA.

KnroueBble cnoBa: alivepuu, usocrnopuduu, Kpunmocropuduu, 6banaHmuduu, doMawHuUe C8UHbU, MOHOUH8a3Usl,
accouuamusgHas uHea3us, AsepbalioxaH.
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