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In rapid tests VetExpert and ELISA and PCR, changes in immunocompetent organs were identified,
taking into account the peculiarities of the clinical manifestation of the disease and the results of macro-
and microscopic changes in the organs and tissues of dogs with coronavirus and parvovirus enteritis.

Based on our analysis of literature sources, monitoring results and our own research, it was found
that viral enteritis occupies a leading place in the infectious pathology of dogs and causes significant
harm to animal owners. Viral enteritis leads to serious disorders of many body systems, and one of the
first to be affected is the immune system.

Pathological dissection of dogs was performed by partial evisceration in the usual sequence.
Prepared histological sections were stained with hematoxylin and eosin according to standard recipes.
The general histological structure and microstructural changes of histo- and cytostructures of organs in
histological samples were studied under a light microscope.

According to the results of pathological and anatomical autopsy of dogs in the intestinal form of
parvovirus enteritis revealed changes in the immune system, namely: in the thymus most pronounced
disorders of lymphocyte differentiation in the thymus, lymph nodes - dilation and overflow of blood
vessels and edema of cortical and cerebral substances. swelling of the pulp and accumulation in the red
pulp of granules and grains of iron-containing pigment - hemosiderin (due to the breakdown of a large
number of erythrocytes).

With coronavirus enteritis in dogs, pathomorphological changes in immunocompetent organs are
found, which characterize the suppression of immunogenesis during an infectious disease of viral
etiology. Thus, the spleen has spotted hemorrhages, lymph nodes - moderately hyperplasia, with signs of
hemorrhagic inflammation. Active proliferation of lymphoid cells, which leads to hyperplasia, is one of
the markers of the pathogen's effect on the macroorganism in the form of an inflammatory process in
regional lymph nodes, which indicates the multiplication of the virus and the development of
immunological processes.
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Formulation of the problem. The problem of enteritis of viral etiology in animals is relevant for
modern veterinary medicine. This is due to the widespread spread of such infections, especially among
dogs, due to the increase in their population, which inevitably leads to an exacerbation of the epizootic
situation, in particular, in relation to viral diseases. Therefore, in the general pathology of dogs
enterovirus infections occupy a leading place [1, 2, 3].

In recent years, there has been an increase in the incidence of dogs with signs of diarrhea not only
in Ukraine but also in Europe. During a set of laboratory studies, a significant prevalence of not only
parvovirus but also coronavirus enteritis was found, which is extremely dangerous for puppies and dogs
of small breeds due to rapid dehydration of their bodies and, consequently, death [4, 5, 6, 7].

Viral enteritis is the most common infectious disease of dogs, affecting the heart, liver, Kidneys,
intestines and more. The most common is parvovirus enteritis, but recently progressive and coronavirus,
the causative agent of which is quite pathogenic for young animals and in the case of late diagnosis and
treatment can be fatal [8, 9].

Analysis of recent research and publications. Today, the literature has accumulated the results
of numerous immunological studies of materials, mainly blood, sick and healthy animals and humans.
Most immunologists do not study the reactivity of a macroorganism on sectional material [10, 11, 12,
13].

No infectious disease in mammals can occur without protective and immunological reactions.
Immunity, as the most important biological property of vertebrates, performs the function of protecting
the genetic stability of the organism throughout life. Therefore, during the infectious process there is a
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strong and intense immune response of the macroorganism to the pathogen. This determines the high
sensitivity and specificity of immunological reactions [14, 15].

Given the relevance of this issue, the result of our study is to clarify, supplement and summarize
data on the pathomorphology of various organs and tissues of dogs in coronavirus and parvovirus
infection, which will determine the effect of the pathogen on animals in these pathologies.

Materials and methods of research. The aim of this study was to elucidate and characterize
pathomorphological changes in immune organs, namely in the spleen, thymus and lymph nodes of dogs
in parvovirus and coronavirus infections. The work was performed at the Faculty of Veterinary Medicine
of Zhytomyr National Agroecological University (now Polissya National University), as well as in
veterinary clinics of Zhytomyr, the study was based on the corpses of dogs of different breeds and sexes
aged 2 to 8 months, who died with signs of infectious diarrhea. Only corpses of dogs with a clinical
diagnosis of parvovirus enteritis (n = 15) and coronavirus enteritis (n = 9) were used for
pathomorphological examination. Diagnostic tests to confirm coronavirus enteritis were performed using
rapid tests VetExpert and in a private veterinary laboratory "Bald" (Kiev).

Pathological autopsy of dogs of different ages who died of coronavirus enteritis, was performed by
partial evisceration in the usual sequence [16, 17]. For histological examination, the material (spleen,
thymus, lymph nodes) after fixation in a 10% aqueous solution of neutral formalin was washed in running
water, passed through alcohols of increasing strength and poured into paraffin. Histological sections were
made of paraffin blocks on a sled microtome MS 2 with a thickness of not more than 10 um. Dewaxed
sections were stained with hematoxylin and eosin and applied to the balm according to generally accepted
methods [18, 19].

The study is part of the research work of the Department of Anatomy and Histology, Faculty of
Veterinary Medicine, Polissya National University: "Marker signs of immunogenesis and nervous system
of vertebrates in onto- and phylogeny", Ne state registration 0120U102370.

Research results. At autopsy, coronavirus-killed puppies showed the same macroscopic changes
in all animals, although they had minor individual differences. External examination of the corpses
confirmed poor fatness, dullness, disheveled hair and dry skin, contamination of the tail root with fecal
masses of yellow color.

The effect of the pathogen on the macroorganism usually leads to the development of secondary
immunodeficiency, and the primary changes are structural changes in the thymus. In dogs with
coronavirus infection, the thymus was flabby, swollen, and unevenly hyperemic. Histological
examination of the thymus showed that all the blood vessels in the organ were dilated and filled with
blood. The stroma of the connective tissue of the organ and the lobes of the thymus were clearly swollen.

No morphological changes in the capsule and trabeculae in the spleen of coronavirus puppies were
recorded. However, there was swelling of the red pulp, the sinuses of this pulp were dilated, there was
peritrabecular edema and lymph node hyperplasia. Lymphocytes in these nodules are usually solitary.
The cells of their dense fibrous and smooth muscle tissue did not notice any noticeable changes. Isolated
vessels with a damaged wall, from which homogeneous elements of blood flowed into the parenchyma
of the organ. Macroscopic examination revealed that the organ itself was enlarged, sluggish, with isolated
hemorrhagic infarcts of various sizes under its capsule, spotted hemorrhages and hyperplasia of the
lymph nodes serving it.

Macroscopic changes were similar in all studied somatic and visceral lymph nodes. They had a
whitish color, increased in volume (the capsule is tense, the connective tissue is fluffy, the lobular
structure is pronounced, in the area of the parenchyma is pale pink, high humidity, the parenchyma
protrudes above the capsule). Such macroscopic changes are characteristic of serous lymphadenitis. The
lymph nodes of the small intestine are moderately enlarged, with signs of hemorrhagic inflammation.

The results of histological examinations revealed hyperplasia and hypertrophy of single clusters of
lymphoid nodules of the submucosal basis of the mucous membrane of the small intestine. Lymphocytes
in them were located mostly sparsely. In our opinion, such pathomorphological changes in the small
intestine may be associated with metabolic disorders in coronavirus puppies in response to the pathogen,
as evidenced by our histochemical studies (accumulation in the cytoplasm of enterocytes of basic and
acidic proteins, hypersecretion of mucus cells). enterocytes chic-positive substances).

Hyperplasia (increase in the number) of lymph nodes was observed during morphological
examination of intestinal lymph nodes in its cortical substance. Lymphocytes in them were located
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sparsely, light centers are usually absent. However, in some of these nodules, mainly in their central part,
there are foci of compacted lymphocytes. The cerebral substance is unevenly swollen, lymphocytes in it
were located in separate groups, which included different numbers of cells. Among the lymphocytes were
found monocytes and macrophages, located singly or in small groups. In some cases, arterial spasm was
observed in the brain substance of various lymph nodes. As a result of our experiment, microscopic
changes were detected in all somatic and visceral lymph nodes studied by us. No such changes were
detected in the capsule. Capsule trabeculae, respectively, had no morphological changes.

In the pathological examination of the corpses of puppies that died from parvovirus, it was found
that the corpses of the puppies were poorly fed. The skin and subcutaneous tissue were dry, indicating
dehydration. Visible mucous membranes are bluish in color.

The spleen shrank slightly, causing the capsule to wrinkle slightly. The thymus is unevenly
hyperemic and edematous, as a result of which the individual parts of the organ clearly increase and
protrude beyond its common surface. All examined lymph nodes showed signs of serous-hemorrhagic
lymphadenitis. They were enlarged (the capsule was tense, the parenchyma was swollen on the cut), high
humidity, from the surface and on the cut had an uneven pink color.

In the thymus of dogs with parvovirus infection, all blood vessels of the parenchyma and stroma
of the organ were clearly dilated and overflowing with blood. An uneven swelling of the connective
tissue stroma of the organ was recorded between the lobules of the thymus. In addition, in most lobules
of the thymus gland, a noticeable edema of their cortex and medulla was revealed, the cells of which
were in a state of granular dystrophy. Some of the thymus bodies were disorganized, and some bodies
were in a state of necrosis. Such changes in the histoarchitectonics of the thymus of dogs with parvovirus
enteritis, in our opinion, may indicate a violation of the processes of lymphocyte differentiation in the
organ.

When conducting histological studies of somatic and visceral lymph nodes, the nature of their
microscopic changes was almost the same. However, the changes we found were more pronounced for
the intestinal, hepatic lymph nodes and nodes of the pelvic cavity. The blood vessels of all somatic and
visceral lymph nodes were dilated and filled with blood, their cortex and medulla oblongata were
swollen. At the same time, its diffuse infiltration with a large number of erythrocytes was recorded in the
medulla oblongata, but such infiltration did not appear in the cortex. Lymphoid nodules were poorly
defined or absent. Single macrophages appeared in the lymph nodes, which in most cases were in close
contact with lymphocytes. In the medulla of the lymph nodes, single macrophages were also found, which
had already been in contact with both lymphocytes and altered erythrocytes.

During the histological examination of the spleen, its capsule was somewhat edematous, clearly
manifested only at high magnifications of the microscope. The red pulp of the spleen was unevenly
edematous, numerous foci of decay of a large number of erythrocytes were revealed in it, which led to
the accumulation of granules and grains of iron-containing pigment - hemosiderin - in the intercellular
space of the red pulp of the spleen, which was also manifested in large quantities in the cytoplasm of
numerous macrophages (siderophages).

Lymphoid nodules in the spleen also experienced noticeable microscopic changes. Moreover, in
some of the nodules, their borders were clearly delineated, due to which they were clearly differentiated
in the red pulp. However, these nodules were located eccentrically relative to their central arteries. The
other part of the lymphoid nodules was small in size with usually indistinct boundaries and poorly
detected in the parenchyma of the organ. In most of these lymphoid nodules, a relatively large number
of macrophages have appeared in the lymphocyte population, some of which are necrotic. Some
lymphocytes, which were localized in lymphoid nodules and among other cells of the red pulp, contained
eosinophilic inclusion bodies in their nuclei.

Conclusions. Pathomorphological changes of coronavirus infection in dogs in the available world
literature are covered very superficially. We found that in coronavirus infection in dogs, microscopic
changes in the organs of immunogenesis were registered: in the thymus — differentiation of lymphocytes
in the cortical and cerebral lobes, uneven edema of the connective tissue stroma of the organ and severe
cerebral edema and cerebral hyperplasia. lymphoid nodules. At the established complex of
pathomorphological changes of intestines catarrhal-hemorrhagic inflammation was noted, and in the next
lymph nodes — hemorrhagic inflammation. Such data, macro- and microscopic evaluation, indicate
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inflammatory changes in the lymphoid organs — as a place of reproduction of the virus, which is an
immunological process.

With parvovirus infection in dogs, microscopic changes in the organs of immunogenesis were
recorded: in the thymus, a violation of the processes of differentiation of lymphocytes in the cortical and
medulla layers of the lobules, uneven edema of the connective tissue stroma of the organ and pronounced
edema of the cortex and medulla of the thymic lobules. The spleen is edematous, in the red pulp of the
organ there was a significant amount of iron-containing pigment - hemosiderin, as a result of the
breakdown of a large number of red blood cells.

Research prospects. To fully study the microscopic changes under the influence of parvovirus and
coronavirus of dogs at the next stage it is advisable to investigate the features of this disease using
histochemical methods.
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MOP®O®YHIHIOHAJIBHI 3MIHU B OPTAHAX IMYHOI'EHE3Y COBAK 3A
MMAPBOBIPYCHOI'O TA KOPOHABIPYCHOI'O EHTEPUTY
Paosuxoeckuii M., I'opanvcoxuii J1., Juwxanm O., Coxynvcokuti M., Tonoxesuy O.

Y pobomi, 3a donomoeoro excnpec mecmis VetExpert ma 6 IPA i IIJIP, euznaueno 3miHu y
IMYHOKOMNEMeHmMHUX Op2aHax 3 Ypaxy8aHHsAM o0cobausocmeli KIIHIYHO20 NpOSGY X80pobu ma
pe3yibmamis MaKkpo- ma MiKpOCKONIYHUX 3MIH 8 OP2aHax i MKAHUHAX cOOAK Npu KOPOHABIPYCHOM) Mda
napeoeipyCHOMY eHmepumax.

Ha ocnosi nposedenozo namu ananizy nimepamypuux odxcepei, pe3yibmamis MOHIMopUH208Uux ma
BIACHUX OO0CNIOJCEHb 3 SICOBAHO, WO BIPYCHI eHmepumu 3auMaroms NposioHe micye 6 IHGheKyilHil
namonoeii cobax i 3a60arms 3HAYHUX 30UMKIE 8IACHUKAM MeapuH. BipycHi enmepumu npu38005ims 00
MANCKUX PO311A0I8 6A2amboX CUCTEM OP2aHI3MY, a OOHIEI0 3 NEPULUX BPAINCAEMbCI — IMYHHA.

Ilamonozoanamomiunuii  po3mun cobAK BUKOHYBAIU MemOOOM YACMKOB80I esicyepayii &
3a2aNbHONPUNIHAMILU nOCAi008HOCMI. Bucomoeneni cicmonoeiuni 3pizu ¢hapoysanu eemamokcuiiHom ma
€03UHOM 3A CMAHOAPMHUMU NPONUCAMU. 3A2anbH) 2ICMON02TYHY OV008Y I MIKPOCMPYKMYPHI 3MIHU
2iCmo— ma YyumocmpyKkmyp opeamie 6 2iCmol02i4HUX NPenapamax 6UUAIU nio C8IMA0BUM MIKDOCKONOM.

3a pezynbmamamu namono2o-aHaAMOMIYHO20 PO3MUHY MPYNIE COOAK 3a KUUWKOB80I popmu
napeosipyCcHO20 eHmepumy 6CMAHOGNIEHO, 3MIHU 8 Op2aHax IMYHHO20 3aXUcmy, a came: Y Mmumyci
HAUOINbW BUPAZHUMU € NOPYULEHHS npoyecis oupepenyiayii 1imgpoyumie 6 MuMyCHUX YACMOYKAX, 8
JIMGamudHux 8y31ax — po3uupeHHs i nepenosHeH s KPo8'1o KPOBOHOCHUX CYOUH Ul HAOPAK KOPKOBOI i
MO3K080I peuoBuHU, 8 cele3iHyi — HAOPSAK NYIbnu [ HAKONUYEHHS 8 YePBOHIU NYJIbNi SPpaHyl i 3epeH
3aNI306MICHO20 Ni2MEHMY — 2eMOCUOEPUHY, (BHACTIOOK PO3NAdy 8eIUKOI KLILbKOCHI epumpoyumis).

3a  Kkopownasipycnoco emmepumy y cobaK  SUAGNANU  NAMOMOPQDONO2IUHI  3MIHU 8
IMYHOKOMNEMEeHmMHUX Op2aHax, wo Xapakxmepusyromv NpueHidenHs @YHKYii iMyHoeeHe3y nio uac
iH@exyitino2o 3axeoprosanns eipychoi emionoeii. Taxk, y cenesinyi 8iomiuaromscsi Kpanyacmi
KpPOBOBUNUBU, TIMGDamuyHi 831U — NOMIPHO 2iNepnia3o8aui, 3 O3HAKAMU 2eMOPALIYHO20 3aNANeHHS.
Bcmanosneno akmueny nponighepayito nim@oiono2o pady Kiimun, wjo npuzeooums 00 2inepniasii, i €
OOHUM 3 MapKepieé 6NIUBY IHQDEKYIHO020 azeHma Ha MAKpPOOP2arisM y 8u2isdi 3anaibHo20 npoyecy 8
pe2ioHapHux 1imMghos8y3nax, wjo ceiouums npo penpooyKyiio 8ipycy i 6KA3Ye HA PO3BUMOK IMYHONO2IUHUX
npoyecis.

Knrouosi cnosa: cobdaku, napeogipycHuili enmepum, KOPOHABIPYCHUILL eHmepum, Namoao2o-
AHAMOMIYHUL PO3MUH, MAKPOCKONTYHI 3MIHU, 2ICMOJI02IA, IMYHHI OP2aHU.
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MOP®O®YHIIUOHAJIBHBIE UBMEHEHUSA B OPTAHAX UMMYHOTI'EHE3A Y
COBAK TP TAPBOBUPYCHOM U KOPOHABUPYCHOM DHTEPUTE
Paoszuxoeckuii H., I'opanvcokuii JI., Juwrxanm O., Cokynvcokuti H., Tonokeeuu A.

B pabome, ¢ nomowwio sxcnpecc mecmog VetExpert u 6 HDA u I1L]P, onpedenenvl uzmenenus 6
UMMYHOKOMNEMEHMHBIX OpP2AHAX C YY4emoMm OCODeHHOCmel KIUHUYEeCKO20 NposAeieHus OONe3HU U
Pe3yIbmamos MaKpo- U MUKpOCKONUYECKUX USMEHEHUIl 8 OP2aHax U MKAHAX cOOaK npu KOPOHABUPYCHOM
U Napeo8upyCHOM SHMEPUMAX.

Ha ocnose nposedennozo Hamu ananuza JaumepamypHulX UCMOYHUKOS, pPe3YIbmMamos
MOHUMOPUH2OBBIX U COOCMBEHHBIX UCCIE008AHULL YCMAHOBIEHO, YO 8UPYCHbLE IHMEPUMbL 3AHUMAIOM
gedyujee Mecmo 6 UHMEKYUOHHOU NAMOoLocUU COOAK U HAHOCAM 3HAYUMENbHBLI YiyepO 81adenvyam
HCUBOMHBIX. Bupycunvlie sHmepumuvl npusoosam K MANCENbIM pPACCMPOUCMBAM MHOUX CUCTEM
Op2aHu3Ma, a 0OHOU U3 NePeblX NOPAAHCACC — UMMYHHASL.

Ilamonozoanamomuueckoe 6ckpvimue coOAK BbINOIHAIU MEMOOOM YACMUYHOU IEUCHEpaAYUU 8
obwenpunamotl  nocieoosamenvhocmu. Hzeomoeénenvie 2ucmonocuueckue cpesvl  OKpauUeanu
2eMAMOKCUTUHOM U DO3UHOM NO cmanoapmuwvim nponucam. Obwyio 2ucmono2uyeckoe cmpoenue u
MUKPOCMPYKMYPHblE USMEHEHUs 2UCMO- U YUMOCMPYKMYP OpP2aHO8 8 SUCMON02ULEeCKUX Npenapamax
U3y4anu noo c8emo8vlM MUKPOCKONOM.

Ilo pesynomamam namono2oanamomuyecko2o 8CKpblmus mpynos cobax 3a KuuiledHou (opmbl
NapeosUPYCHO20 IHMEPUMa YCmMaHo81eHo, USMEHEeHUs 8 OP2aHax UMMYHHOU 3auumvl, d UMEHHO: 8
mumyce Hauboiee 8blpa3umenbHbIMU A61AeMCs HapyuleHue npoyeccos ouggepenyuayuu 1um@oyumos
8 MUMYCHbIX O0NILKAX, 8 TUMDAMUYECKUX Y31aX — pacuuperHue u nepenoineHue Kpogbio KPOBEHOCHbIX
€0Cy008 U 0OMeK KOPKOBO20 U MO3208020 8eljeCmad, 8 cele3eHKe — OmeK NYJbnbl U HAKONIEHUS 8 KPACHOU
nynivne 2pamyil U 3epeH HCelie30co0epicauieco nueMenma — 2eMocudepuna, (ecieocmeue pacnaoa
001bUL020 KOIUYEeCMBA IPUMPOYUMOS).

Ilpu ropomasupychom sHwmepume y cobax NpoAGHANU NAMOMOPQHONOSUYECcKUe USMEHEHUs 8
UMMYHOKOMNEMEHMHbIX OP2aAHAX, XapaKkmepusylouue y2HemeHue UMMYHO2eHe3a Npu UHQEeKYUOHHO20
3aboneeanus upycHou osmuono2uu. Tak, 6 celezeHke OmMMeuarmcs modeyHvle KpPOBOUSNUAHUSL,
TuUMbamuyeckue y3ivl — yMEPEeHHO 2UNePRIaA3UPOBAHHbIE C NPUSHAKAMU 2eMOPPASUYECKO20 80CNATICHUSL.
Yemanosneno akmugnoe nponughepayuio 1umgouono2o paoa Kiemox, 4umo npusooum K 2unepniazuu, u
ABNAEMCS OOHUM U3 MAPKEpo8 GIUAHUAL UHMEKYUOHHO20 a2eHma HAd MAKpOOP2AHUSM 8 GUOe
80CNANUMENILHO20 NPOYECcca 8 pPe2UOHAPHBIX NUMEOY31ax, 4mo ceudemenbcmeyem o penpooyKyuu
sUpyca u ykazvleaem Ha pazeumue UMMYHO02UYEeCKUX NPOYeCCos.

Knrouesvie cnosa: cobakxu, napsosupycuwiti sumepum, Koponasupycunas sumepum, namonozo-
aHamomu4eckoe CKpblmue, MaKpoOCKONUYEecKue UsMeHEeHUsl, 2UCMOJI02Us, UMMYHHbLE OP2aAHb.
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