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PATHOMORPHOLOGICAL CHANGES IN THE LIVER AND INTESTINE
OF HORSES WITH PARASCAROSIS AND STRONGYLATOSES

VY pe3ymbTaTi IpoBeACHUX JOCTIPKeHb Gy BCTAHOBIICHI TTATOMOPQOIIOTIHHI 3MIHH TIEUiHKH, TOHKOTO Ta TOBCTOTO KH-
MMEeYHMKa KOHEH M1 BIUIMBOM HeMaTo. BUSIBIEHO, MO CTYIIHD IPOsBY MOPGOPYHKITIOHATIFHUX 3MIH 3aJIeKUTh BiJ IHTEH-
CHBHOCTI 1HBa3ii Ta TSHKKOCTI MATONOTIYHOTO TIPoTiecy. Y Makpo- 1 MIKPOCKOIIUHIN Gy A0BI TIEUiHKYA KOHEH, ypakeHuX 30y -
Hukamu Parascaris equorum Ta Strogylidae sp., crioctepiramy BUpakeHi 3MIiHH il TICTOApXITEKTOHIKA (PO3Tai MIKPOTEMO-
JMHAMIKY, JUCKOMIUIEKCAITiS TIeUIHKOBUX IUTACTUHOK, HAOPSKIICTh IUTOINIA3MH TEMaTOIMTIB). BHACTIOK TICTOIOTIMHIIX
JIOCTIKEHb MIKPOCTPYKTYPH TOHKOTO 1 TOBCTOTO KUITICUHHKA KOHEH 3a IapackaposHOi Ta CTPOHTUTITO3HOT 1HBa31i BUSBIII-
JI1 3allajIeHHsI CII30B01 OCONOHKH, JIECKBAMAIIIIO SIITENIIO KIINKOBUX BOPCHHOK 1 KPHIIT, KPOBOBUIHBH.

Kiro4oBi cioBa: mapackapos, CTPOHTLIITO3H, JleCKBaMaITisl, KpOBOBIIIMB, HAOPSIK, TapeHXiMa, TeIaToOIITH.

Problem statement. The basis of the pathogenesis of helminthiasis of animals is a systemic viola-
tion of the morphofunctional activity of the gastrointestinal channel, which leads to a complex of
pathological processes. Pathogenicity of helminths is associated with mechanical action, toxic effects,
as well as inoculation and activation of pathogenic microorganisms [ 1, 2].

The type of helminths’ pathological effect to the host’s organism depends on many factors: species be-
longing, the intensity of the invasion, the place of localization, the biology of development and the physio-
logical state of the animal [3, 4]. So, localizing in the intestine, worms Parascaris equorum and Strogylidae
sp. can cause a violation of the blood-brain barrier, inflammatory reactions, hemorrhages in the body [5]. In
addition, metabolites releasing by helminths, increase the permeability of the walls of capillaries. As a re-
sult, there is an accumulation of polymorphic cells in the inflammation center. At the same time, homeosta-
sis is disturbed, pathological and compensatory processes are developing [6, 7].

However, it has been established that pathomorphological changes are registered not only in those organs
where pathogen worms are localized, but also in other tissues and organs of the affected animals’ body [8].

Purpose of the article: to study pathomorphological changes in the liver and intestines of horses
with parascarosis and strongylatoses.

Materials and methods of research. In the conditions of the Zhytomyr meat-packing plant, we
carried out the selection of slaughter material (liver and intestine samples) from 24 horses grown in the
farms of Zhytomyr and Korosten” districts of Zhytomyr region. In the Zhytomyr meat-packing plant,
we conducted a selection of slaughter material (samples of the liver and intestines) from 24 horses
grown in farms of Zhytomyr and Korosten districts of Zhytomyr region. The horses that were selected
for the study were mixed breeds, both sexes, 7-12 years old.

Before the slaughter of animals, a clinical and fecal examination was carried out. The results of a
clinical study of animals showed no pathological changes in the general condition of animals.

The study of facces was carried out by a flotation method using the solution of sucrose and Lugol fluid
[9]. Standard Lugol solution (100 ml) contains iodine (1.0 g), potassium iodide (2.0 g) and glycerol (94.0
g). According to this method, 30 cm’ of the flotation fluid (35% sugar solution and Lugol 1:5) with a spe-
cific weight of 1.15 was added to the sample of the test material (3,0 g). The mixture was filtered in a cen-
trifuge tube and centrifuged for 5 minutes at 1500 rpm. To determine the generic and species belonging of
the worm eggs, 3 drops of the surface of the solution at a small increase (x 120) were examined microscop-
ically. We identified eggs by using an atlas of differential diagnosis of helminthiasis [ 10]. The study found
that 6 of horses were free from parasitic worm, 10 of them had eggs Parascaris equorum + Strogylidae sp.
in a faeces, 6 — eggs of Strogylidae sp. and 2 — just eggs of Parascaris equorum. The results of life-time
helminthological research were confirmed by results of the post-mortem parasitology section. So, imagoes
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of the corresponding nematodes were detected in the intestines of invasive animals. Healthy horses, free
from nematodoses invasion, became the control group.

Taking into account the absence of clinical signs of any diseases in horses, pathogens of other in-
vasions or pathological changes not characteristic of helminthiases, we determined that the animals we
studied had no concomitant diseases.

For pathological and morphological studies, the slaughter, samples of organs were fixed in a 10%
aqueous solution of neutral formalin (fixation time - 48 h). To neutralize formalin, calcium carbonate
was used at a rate of 100 g per liter of formalin.

After fixation, the test material was washed with tap water. For this, bits of liver and intestine were
placed in glass jars with apertures on the covers and placed in a sink under a small jet of water. The
duration of flushing with running water was 24 hours.

The next stage in the manufacture of histological sections was the gradual dehydration of the
washed material by ethyl alcohol with increasing concentration. For this, 50°, 70°, 80°, 90°, 96° and
absolute alcohols were used. Dehydration period in spirits lasted 2-6 hours.

Subsequently, the pieces of the test material were transferred to a mixture of 96° alcohol and xy-
lene (1:1) for 1 hour, and later to pure xylene for clarification. For making histological sections fixed
pieces of organs were poured into paraffin. From each organ were made 4-5 paraffin blocks, which
pasted on wooden bricks. From blocks on the snuff-microtubule MS-2 were made 3-4 histological sec-
tions (thickness up to 10 microns), which were glued to the substrate. The histological preparations
stained with hematoxylinum of Karachi and eosin, and then they were placed into Canada balsam [10].

The time of painting the sections was 10-20 minutes. An overview and photograph of the histological
preparations were performed using the Microscope Biolam C11 and Digital Camera Canon IXUS 75.

Results and discussion. As a result of the pathologic-anatomical autopsy, it was found that the
liver of horses infested with mixed nematodes (parascarosis + strongylatoses) was slightly increased,
flabby consistency and unevenly colored (from dark brown to light-clay color).

The liver of clinically healthy animals consists of connective tissue and parenchyma. The connective
stroma is constructed of loose fibrous connective tissue and is represented by a capsule and trabeculaes.
The capsule covers the liver and tightly coupled with the serous membrane (visceral peritoneum). The liver
lobes are polygonal and they are forming liver parenchyma. These lobes include the central vein, liver
plates (beams), sinusoid hemocapillaries and gall bladder capillaries (Fig. 1). Central vein is located in the
center ofthe lobe. Liver plates, formed by two rows of hepatocytes, are located radially from it. The micro-
scopic structure ofthe liver of infected horses was affected (Fig. 2).

Fig. 1 Fragment of the microscopic structure of the Fig. 2. Fragment of the microscopic structure of the liver
liver of clinically healthy horses: a- liver lobe; of horses infected with P. equorum + Strogylidae sp.:
b - central vein; c - liver plates. a - hepatic lobe; b - central vein; c - liver plates.
Hematoxylin Karatsi and eosin, x 56 Hematoxylin Karatsi and eosin, x 56

The lobular structure of the organ was preserved, at the same time, the fuzzy separation of the paren-
chyma into the lobes was noted due to a small amount of round-cellular connective tissue (Fig. 3). In some
infected horses, the boundaries between individual hepatic plates and liver cells were poorly expressed.
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Hepatocytes are contoured, their cytoplasm is gently grainy, the nucleus is clear, located predomi-
nantly in the center of hepatocyte. However, in some sites, the diskspection of the liver plates was de-
tected. The central veins in such cases were not noticeable (Fig. 4).

Fig. 3. Fragment of the microscopic structure of the Fig. 4. A fragment of the microscopic structure of the
liver of horses infected with P. equorum + Strogylidae liver of horses infected with P. equorum + Strogylidae sp.:
sp.: a- hepatic lobe; b - hepatocytes; c - liver plates. a - hepatocytes; b - nuclei of hepatocytes; ¢ - cytoplasm of
Hematoxylin Karatsi and eosin, x 56 hepatocytes. Hematoxylin Karatsi and eosin, x 120

Hepatocytes had a polygonal shape, well-painted nuclei. But often, as a result of stagnant phenom-
ena in the liver of sick animals, hepatocyte cytoplasm was swollen.

During the examination of the intestines of affected animals were marked an inflammation of the
duodenum and jejunum, point hemorrhages throughout its length. The vessels were blood-filled.

Histological examination of the colon of horses infected with P. equorum showed accumulation of
lymphoid cells, eosinophils, in its own plate of the mucous membrane. Intestinal villi were in a state of
slight edema. The superficial epithelium ofthe mucous membrane was desquamated (Fig. 5).

Morphological changes in the large intestine of horses indicated the development of inflammatory pro-
cesses in it. So, macroscopically, local hyperemia of the serous membrane of the thick intestine was estab-
lished. The mucous membrane had signs of catarrhal inflammation. Throughout the length ofthe cecum and
colon, hemorrhages were detected. Separate vessels ofthe intestinal wall were enlarged and blood-filled.

During the histological examination of the colon in horses undergoing parasitic damage, it was
found that the mucous membrane was infiltrated with a large number of erythrocytes, individual mon-
ocytes and lymphocytes.

The submucosa of the colon was slightly swollen and slightly infiltrated by lymphoid cells. A dif-
fuse swelling ofthe muscular membrane is established. Also, desquamation ofthe epithelium of intes-
tinal crypt and hemorrhage between fibers of the submucosal base was revealed (Fig. 6).

Fig. 5. Microscopic structure of the small intestine of Fig. 6. Fragment of the microscopic structure of the large
horses infected with P. equorum: a - mucous membrane; intestine of infected horses: a - mucous membrane;
b - intestinal villi; ¢ - submucosal basis; d - muscle mem- b - submucosal basis; ¢ - muscle membrane
brane. Hematoxylin Karatsi and eosin, x 56 Hematoxylin Karatsi and eosin, x 56
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Thus, our morphological studies gave grounds to assert that the macro- and microscopic structure of the
liver, small and large intestines, because of parascarosis and strongylatoses invasion had pronounced
changes in histoarchitectonic. These changes are characteristic for the development of the pathological pro-
cess due to the effect on the organism of the horses of the parasites of the gastrointestinal tract.

Conclusions. 1. In the case of a mixed infection P. equorum + Strogylidae sp., in the liver of the
horses, microhemodynamics disorders and compartmentalization of the liver plates were detected.

2. Histological studies of the microstructure of the small and large intestines of horses, patients
with parascarosis and strongylatoses, revealed inflammation of the mucous membrane, desquamation
of the epithelium of intestinal villus and crypts, hemorrhage between fibers of the submucosal basis.
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ITatomopdorornyeckie H3MeHeHHs! B TIeUeHN U KUIIeYHNKe 1011 a/1el, G0bHBIX Mapackapo3oM 1 CTPOHT WISITO3aMI

Baxyp T.W., AaTnnos A.A., 3rozuHckas O.A.

B pesynpraTe IpoBeIeHHBIX UCCIIE0BaHMUI OBLTH YCTAHOBJIEHHI 1IaTOMOPQHOIOTHUECKHE U3MEHEHHUS TIEUEHH, TOHKOTO U
TOJICTOIO KHUITIEYHWKA JIONIAJEH 10T BIUSHUEM HEMaTo]. BBIIBIEHO, YTO CTEIEHb IPOSBIEHUS MOP(OPYHKIMOHABHBIX
M3MEHEHUH 3aBUCUT OT MHTEHCUBHOCTH MHBA3UM U TSDKECTH IIATOJIOTHUECKOTO IpoIiecca. B Makpo- U MHUKPOCKOIIHYECKOM
CTPOEHUH TIeUeHH JIoIma IeH, TTopaKeHHBIX BO30YMTeIsIMU Parascaris equorum u Strogylidae sp., Habmoiam BeIpasKeHHBIE
W3MEHEHUSI €€ THUCTOApXUTEKTOHMKU (PacCTpOMcTBA MHKPOI'€MOJMHAMUKH, IUCKOMIIEKCAIMS IIEUEHOUHBIX IUIACTHUHOK,
OTEYHOCTH IUTOILIA3MBI TeIIaTOIUTOB). BeleIcTBUE TUCTOIOTMUECKUX UCCIIEIOBAHUI MUKPOCTPYKTYPBI TOHKOTO U TOJICTOTO
KUIIIEYHHUKA JIOMIa (e IIPU ITapackapo3HON U CTPOHTWIIITO3HON MHBA3WH BBRLIBIIUIN BOCIIAJIEHHE CITU3UCTOH 000IOUKH, JIeCK-
BaMaIMIo SIUTENHS KUIIIEYHBIX BOPCHHOK U KPHUIIT, KPOBOU3IIHSHISL

KiroueBble ci10Ba: nmapackapos, CTPOHTTIISTO3bL, I€CKBaMAaIHsl, KPOBOU3IIUSHUE, OTEK, IIAPEHXUMA, TeIIaTOIUTHL.

Pathomorphological changes in the liver and intestine of horses with parascarosis and strongylatoses

Bakhur T.L, Antipov A.A., Zghozinska O.A.

As a result of the conducted research, pathomorphological changes of the liver, small and large intestines of horses under
the influence of nematodes were established. It was found that the degree of manifestation of morphofunctional changes de-
pends on the intensity of the invasion and severity of the pathological process. In the macroscopic and microscopic structure
of the liver of horses, infected by Parascaris equorum ta Strogylidae sp., histoarchitectonic changes were observed (micro-
hemodynamics disorders, dysplasia of liver plates, swelling of the hepatocytes’ cytoplasm). Due to histological studies of the
microstructure of the small and large intestines of horses with parascarosis and strongylatoses, inflammation of the mucous
membrane, desquamation of the epithelium of the intestinal villi and crypts, hemorrhages were revealed.

Keywords: parascarosis, strongylatoses, desquamation, hemorrhage, edema, parenchyma, hepatocytes.
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KIIMHUKO-BUOXUMHUYECKHUE I1OKA3ATEJIA Y IIOPOCAT
HPUTACTPOSHTEPUTE U 'ETATOAUCTPOPHUN

IIpuBesieHBI pe3yIbTaThl UCCIIEAOBAHUI 110 H3YUEHUIO KITHMHUKO-OMOXUMYECKUX TI0KazaTeei KPOBH Y IIOPOCAT IIPH Tac-
TPOSHTEPUTE U TOKCUYECKOH I'eIIaTo MUCTPOUHL.

YCTaHOBIIEHO, UTO Y TIOPOCST-OTHEMBIIIEH FacTPOSHTEPUT U TOKCHUECKAs TelaTo UCTPOUS IIPOSBILIOTCS H3MEHEHHEM
GUOXUMHUYECKOTO CIIEKTpa KPOBU. B 4acTHOCTH, ¥ GONBHBIX KUBOTHBIX IIPOSBILIETCS THIIOATE0YMUHEMIS, KOTOPast CIIbHEE
BHIpakeHa y GOBHBIX ¢ TOKCHYECKO renatomeTpodueit (y HuX atp0yMUHOB ObDT0 Beero 19,7 % oT obmiero Genka), Ture-
PpXoJleCTEPONIEMHUS, THIIEPIIIUKEMUS, THIIEPOIIUPYOUHEMUS, TOBbITIeHHAs akTUBHOCTh ACAT, ATAT u ITTIL

Y [OpOCSIT TIPU TacTPOSHTIEPUTE U, OCOOEHHO, TOKCHUECKOH TeIlaToMCTPO(UI ITPOSBILIETCS SH/OT€HHAS HHTOKCHKAIWS, Ha
YTO YKa3bIBAIOT IIOBBITICHHBIC 3HAYCHYS B KPOBH IIEPBUUHBIX JIMEHOBBIX KOHBIOTATOB U KETOJMEHOB M BTOPUUHBIX (MATIOHOBBIH
JATIBJIETU]T) TIPOLYKTOB IIEPEKUCHOTO OKUCIeHUS TUIAIOB (110J]) 1 aHTHOKHUCIIMTEIbHON aKTUBHOCTH IUIa3MbI KPOBH.

Hamuuue y niopocsat MeTaGoIMuecKux HapyIIeHHH IIPHUBOIUT K MHTEHCUBHOMY HAKOIUIEHWIO COSMHEHUI BXOIAIIMX B
TPYIILY CPETHUX MOJIEKYIL: IIPU FacTPOIHTEPUTE KOIMUECTBO BEIECTB CPEIHE MOJIEKYISIPHOH Macchl yBemuuBaercs B 1,4,
a Tpy TOKCHIeckoit rematoauctpoduu — B 1,65 paza.

KitoueBble citoBa: mopocsiTa, racTpO3HTEPHT, TENaToIMCTPOPIST, KPOBb, 00MHi 6e1oK, anp6yMuHbL dpepmerTs, [10J],
BCMM.

IlocTaHoBKa mnpoO/aeMbl, aHAJH3 OCHOBHBIX HccaenoBaHMii u myOmuxauuii. Kenyzouno-
KHLICYHbIC 3a00JICBAHNS V MOJOAHAKA JKHBOTHBIX PETUCTPHPYIOTCS AOCTATOYHO YACTO, OCOOCHHO B
VCIOBHAX MPOMBIIIICHHBIX KOMIUICKCOB. 3aboneBaHus 3TOH Ipymisl MOTYT coctaBuare 1o 70-80 %
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