https://www.vetpat.ru

34

Russian Journal of Veterinary Pathology. 2025;24(3):34—42. eISSN 2949-4826

ANIMAL PATHOLOGY, MORPHOLOGY, PHYSIOLOGY,
PHARMACOLOGY AND TOXICOLOGY

ITATOJIOTI' YA )KUBOTHbBLIX, MOP®OJIOI'US, ®PU3NOJIOI U,
DPAPMAKOJIOI'YA U TOKCUKOJIOI'UA

W) Check for updates
BY

VK 619:611 Original Empirical Research
https://doi.org/10.23947/2949-4826-2025-24-3-34-42
[=]3, [m]

Morphological Features and Histogenesis of Canine Nodal Lymphoma .

Natalia V. Mitrokhina!?"='p<, Larisa F. Sotnikova?
! Network of Veterinary Laboratories “VETLAB”, Moscow, Russian Federation E
2 Russian Biotechnological University (ROSBIOTECH), Moscow, Russian Federation

) ) EDN: QXOUMY
< nv@mitrokhina.ru

Abstract

Introduction. One of the most common types of oncopathologies are lymphoproliferative disorders, in particular, lym-
phomas. The disorders are characterised by the complicated development mechanisms, multiple etiological factors and
their diverse biological features. In addition, the common origin of lymphoid cells makes different types of lymphomas
morphologically similar and complicates their diagnostics. The morphological study used to be, currently is and will
continue to be a gold standard in the oncological pathology diagnostics. However, the lack of clear morphological criteria
and histological classifications of the various types of tumours in animals prevents from adequate diagnostics of onco-
logical diseases in them. The above urges to conduct a thorough study of various morphological types of lymphomas to
identify their differential diagnostic features. The aim of the research is to study the morphological features and histogen-
esis of canine nodal lymphoma to facilitate the diagnostics and develop the efficient targeted therapy protocols.
Materials and Methods. The objects of the study conducted in the network of veterinary laboratories “VETLAB” (Mos-
cow) in the period from January 2024 to January 2025 were the lymph nodes in dogs with the signs of nodal lymphoma.
All samples (n = 30) were prepared according to the standard technique of histological sample preparation. Histological
preparations stained with hematoxylin and eosin were obtained, and microscopy was performed. A comparative estima-
tion and contrasting against the following morphological criteria were carried out: tumour growth pattern, spread of tu-
mour in the tissue, tumour cell structure, size and location of nuclei, chromatin structure, presence of mitoses, and tumour
microenvironment.

Results. By studying the canine nodal lymphoma features by means of microscopy, a number of significant differential
diagnostic features were identified enabling to distinguish the following morphological variants of lymphomas: large-cell
and small-cell lymphomas, immunoblastic, centroblastic and lymphoblastic lymphomas. Prognostic features included:
proliferative index, diffuse growth pattern, cellular microenvironment, and tumour vascularization.

Discussion and Conclusion. The study had identified the main morphological variants and cell types of canine nodal
lymphomas. Morphological features and differential diagnostic criteria for microscopic study of lymphomas were deter-
mined. The obtained data can be used in the every-day practices of a pathologist for morphological verification of canine
lymphomas, and also become the basis for histological classification of tumours of lymphoid tissue in animals.

Keywords: lymphoma, nodal lymphoma, lymph node, micropreparation, tissue, lymphoblast, immunoblast, centrocyte,
centroblast, dogs
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AHHOTAIIMA

Beseoenue. OnHUM U3 4aCTO BCTPEUAIOIINXCS BUIOB OHKOINIATOJIOTHH SIBIISIFOTCS TMM(orposndepaTuBHbIe 3a00IeBaHMs,
B YAaCTHOCTH, TMM(pOMBIL. 3a001eBaHHSA OTIIMYAIOTCS CI0KHBIMU MEXaHN3MaMH1 Pa3BUTHUS, MHOJKECTBOM 3THOJIOTHUECKHX
(akTOpOB M pa3HOOOpazneM OHoNornu UX noBeneHus. Kpome Toro, 0OMIHOCTE MPOUCXOKICHUS TUM(POUIHBIX KIETOK
JieNIaeT pa3JInuHble THITBI TUM(POM MOP(OIIOTHYECKN CXOAHBIMU U 3aTPYAHSET UX JUArHOCTUKY. 30JI0TBIM CTaHJapTOM B
JIMarHOCTHKE OHKOJIOTMYECKOH MaTOJIOTUH OBLIO, €CTh U OyaeT Mopdooruyeckoe uccienoBanue. OMHaKo Juis aJieKBat-
HOHN AMarHOCTHKH OHKOJIOTHYECKUX 3a00JI€BaHUH y KMBOTHBIX OTCYTCTBYIOT Y€TKHE MOP(OIIOrHIecKne KpUTEpHH, TH-
CTOJIOTHYECKHE KiIacCHU(UKaAIMU, XapaKTepU3YIOIUe pa3InyHbIe THITB OIyX0Jel. Brlen3ioxeHHoe IUKTyeT HaCTOs-
TEJIbHYI0 HEOOXOIMUMOCTh B TIIATEILHOM H3YYEHHH Pa3IM4YHBIX MOP(OJIOTHYECKUX THIOB JUM(POM M BBIIBICHUH HX
muddepeHransHO-TMarHOCTHIECKIX NPU3HAKOB. Llenb JaHHOTO MccinenoBaHus — M3ydeHHE MOP(HOIOTHIECKIX TPH-
3HAKOB M THCTOTCHE3a HOAAIbHON TMMQOMBI y COOaK I OOJIETYECHHSI TUArHOCTUKHN U pa3pabOTKH 3 (HEKTHBHBIX MPO-
TOKOJIOB TapreTHOU TepaIuu.

Mamepuanvt u memoovl. OOBEKTOM HCCIEOBaHUS, NMPOBEJCHHOIO Ha 0a3e CeTH BeTepHHApHBIX Jaboparopwuii
«BETJIAB» (r. Mockga) B mepuoz ¢ saapst 2024 r. o ssHBaps 2025 r., cranu muMdaTHdecKue y3Isl co0ak ¢ mpu3HaKaMu
MOpa)XeHUs! HopaibHOU IruMpomoit. Bee mpoOsr (N = 30) mpomuiy rucToI0rn4ecKyto NpoOOIoAroTOBKY 110 CTaHAapPTHOM
OOIIENPHHATON METOUKe. BblIM Moy4eHbl THCTONIOTHYECKHE Npenaparhl, OKpalleHHbIe TeMaTOKCHIIMHOM U S03MHOM,
U BBITTOJTHEHA MUKpocKomnus. [IpoBeneHa cpaBHUTENIbHAS OLICHKA, U COIIOCTAaBIICHBI CIEAYIONIIE MOP(HOIOrHIEeCKUE KPH-
Tepur: GopMa pocTa OIyXOJIH, PacpOCTPAHEHHOCTD OIYXOJIH B TKaHH, CTPOCHHE OITyXOJIEBBIX KJICTOK, pa3Mep U PacIo-
JIOXKEHHUE siep, CTPYKTypa XpOMaTHHA, HAJTUIHE MUTO30B, MUKPOOKPYKEHHE OITyXOJIEBBIX KJICTOK.

Pesynomamot uccnedosanus. Vzydast o0coOEHHOCTH HOJAIBHBIX JTUM(OM co0aK ITOCPEICTBOM MUKPOCKOIINH, BEISBHIN
PSi CYIIECTBEHHBIX AN depeHIINATbHO-IUATHOCTHYECKHUX TPU3HAKOB, O3BOJISIIONINX Pa3AeiaTh JJuM(oMbl Ha Mopdo-
JIOTHYECKUE BapUAHTBI: KPYITHOKJIETOYHYIO U MEJIKOKIIETOUHYIO JIMM(OMY, UMMYHOOJIACTHBIN, IEHTPOOIACTHBIHN U JTUM-
(dobnacTHpIi KIeTOuHbI THH. K NMPOrHOCTHYECKHM INpH3HAKaAM OTHECNH: NpoiuepaTuBHBIN HHACKC, AUPPY3HYIO
(opmMy pocTa, KIEeTOYHOE MUKPOOKPY>KEHHNE, BACKYJIIPU3ALIMIO TKAHN OITYXOJIH.

Oécyancoenue u 3aknouenue. B xone nccneoBaHus BBIICTHIN OCHOBHBIE MOP(OIOTHYECKHE BAPUAHTHI U KIJIETOYHbIE
THUIBI HOJANBHBIX TUMpoM cobak. Omnpenenunin Mopdosiorudeckue 0cCoOeHHOCTH U A PepeHInaIbHO-HarHOCTHYe-
CKHE KPUTEPHH ISl MUKPOCKONIMYIECKOTro n3ydeHus tumdom. [lomyueHHbIe JaHHbIE MOTYT OBITH NCTIOIH30BAHBI ISt MOP-
¢onornueckoit Bepudukanuy JuMdpom codak B MOBCEAHEBHOI ITPAKTHKE MATOJIOTA, a TAK)XKE JIEYb B OCHOBY I'MCTOJIOTH-

YecKOH KJIacCH(pUKanuy omyxoien JINMGOUTHON TKaH! Y )KUBOTHBIX.

Kaiouesble cioBa: mumdoma, HoaabpHas tuMdoma, tuMbaTrudeckuil y3en, MUKpoIpenapar, TKaHb, TuMQo0daacT, uMm-

MyHOOJAcT, IEHTPOIINT, IEHTPoOIacT, cobaku

Baaropapuocru. Bripakaem 0narofapHOCTb OTHENICHUIO NAaTOMOP(OJIOTHH CETH BETEpPHHApHBIX JabopaTopuit

«BETJIAB» (r. MockBa) 3a 6eCKOPBICTHYIO TOMOIIb B IOJA00pKE 1 00paboTKe TKAaHEBOTO MaTepralia I HCCIEJOBAHUS.
dunaHcupoBanue. PaboTa BeINoNHEHA HA CpesICTBa ceTH BeTepuHapHbIX 1adoparopuii «BETJIAB» (r. Mocksa).

Joas uutupoBanus. Mutpoxuna H.B., Coraukosa JI.D. Mopdonornueckre cBoicTBa U TUCTOT€HE3 HOJAIBHOM JINM-
bomsl y cobak. Bemepunapnas namonozus. 2025;24(3):34-42. https://doi.org/10.23947/2949-4826-2025-24-3-34-42

Animal pathology, morphology, physiology, pharmacology and toxicology

35


mailto:nv@mitrokhina.ru
https://doi.org/10.23947/2949-4826-2025-24-3-34-42
https://orcid.org/0000-0002-2712-4252
https://orcid.org/0000-0001-7138-6463

https://www.vetpat.ru

36

Russian Journal of Veterinary Pathology. 2025;24(3):34—42. eISSN 2949-4826

Introduction. Lymphoma is a widespread malignant
neoplasm of haematopoietic and lymphoid tissues in ani-
mals and humans. The tumour develops in nodal and ex-
tranodal forms, and is not limited to any certain organ,
which hinders timely diagnostics of the disease. In human
medicine, there are classifications based on comparing
clinical, morphological and immunological features result-
ing in distinguishing numerous variants of T- and B-cell
lymphomas [1-3]. All tumours have a common lymphoid
cell precursor, similar processes of activation or inhibition
of signaling pathways, mutations in key genes, and are
characterized by similar genetic disorders and structural
abnormalities. All this enables using the new molecular di-
agnostic methods for clinical purposes to stratify patients
into risk groups, develop prognostic and diagnostic models
and search for new targets for drug therapy [4]. The com-
mon origin of various types of lymphomas complicates
their morphological verification. Whereas, lymphoma di-
agnostic algorithm should begin with morphological exam-
ination of tumour cellular composition or its tissue. The ob-
jectives of morphological study also include identification
and investigation of the prognostic factors; differential di-
agnostics of indolent and aggressive forms of lymphoma
subject to histological transformations; studying the devel-
opment of aggressive lymphoma during the evolution of an
indolent clonal lymphoma [5].

In veterinary medicine, adequate diagnostics of onco-
logical diseases in patients is complicated due to the lack
of clear morphological criteria and histological classifica-
tions characterizing various tumour types. The develop-
ment and identification of morphological criteria specific
to various lymphoma types will not only improve the qual-
ity of differential diagnostics but also enhance the efficacy
of subsequent therapeutic interventions. The aim of this
study is to present a scientifically based approach to the
morphological diagnostics of canine nodal lymphoma,
based on the principle of the histogenetic origin of cells.

Materials and Methods. The study was conducted at
the network of veterinary laboratories “VETLAB” (Mos-
cow) from January 2024 to January 2025. The objects of
the study were 30 lymph nodes in dogs affected by nodal
lymphoma. Lymph nodes of various locations were exam-
ined; identification of the most common lymphoma loca-
tions was not the objective of the present study.

Specimens for morphological examination were se-
lected based on the following criteria: medical history and
clinical signs (lymph node enlargement and limited mobil-
ity, cachexia, dyspnea); the macroscopically visible signs
of lymph node lesion caused by lymphoma (lymph node
size greater than 2 cm in diameter, absence of a pattern on
lymphoid tissue section, replacement of lymphoid tissue
with structureless masses, lumpy surface of lymph nodes,
ruptures of capsules); microscopy-based confirmation of
nodal lymphoma.

Lymph nodes with macro- and microscopic signs of re-
active inflammation, hyperplasia, or metastatic lesions
caused by non-lymphoid tumours were excluded from the
study. Macroscopic signs of reactive inflammation and hy-
perplasia in a lymph node include: lymph node size up to 2
cm, preservation of the pattern on the section, smooth
lymph node surface and intact capsule. Macroscopic signs
of metastatic lesions are as follows: partially preserved pat-
tern on the section, limited tumour foci visible upon the
section, and lumpy surface of a lymph node (in cases of
multiple metastases).

For the study, a longitudinal incision was made across
a lymph node, and up to 0.5 cm diameter section was re-
moved from the tissue core and sent for examination [6].

Histological processing was performed according to the
generally accepted protocol: 96% alcohol for 6 hours, xy-
lene for 3 hours, paraffin for 3 hours [7, 8]. The specimens
were embedded in a paraffin block using a Kedee KD-
BMII automatic embedding system (Kedee, Russia). Mi-
crotomy of a paraffin block was performed using a Rotary
3004 M semiautomatic microtome (Kedde, Russia). Histo-
logical sections were cut at a thickness of 4 pm and fixed
on glass slides.

The preparations were stained with hematoxylin and
eosin according to the generally accepted protocol: xylene
for 10 min, 96% alcohol for 15 min, Mayer’s hematoxylin
for 20 min, hydrochloric acid for 10 sec, distilled water for
10 min, eosin solution for 10 min [9], using a Shandon Var-
istain 24—4 autostainer (Leica, Germany).

Microscopy was performed using a Microscreen mi-
croscope (“Minimed”, Russia) at x100, 200, and 400
magnification.

The following factors were assessed: tumour growth pat-
tern (diffuse, nodular, etc.); cell-related issues (small or large
cells, polymorphic cell

composition, anaplastic or
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blastic/blastoid cell morphology, presence or absence of mul-
tinucleated cell forms, characteristics of nuclei structure); and
the presence of reactive and residual components. The study
adhered to the 5th edition of the WHO Classification of Tu-
mours of Haematopoietic and Lymphoid Tissues (2022).
Results. The data we obtained during morphological
examination of canine nodal lymphomas are presented in

Table 1, which shows that the large-cell lymphoma variant
was detected most frequently. All tumours had a diffuse
growth pattern.

Large-cell tumours had large, eccentrically arranged nu-
clei. The condensed chromatin structure resulted in nucleoli
being differentiated within the nuclei (Fig. 1). At 400x mag-
nification, 5 to 10 mitoses were detected per field of view.

Table 1
Morphological classification of canine nodal lymphoma variants
Morphologic classification of canine nodal lymphomas Number of cases %
Small-cell lymphoma 6 20
Large-cell lymphoma 24 80

Fig. 1. a — large-cell nodal lymphoma; b — fibrous tissue strand in the center of tumour.
Hematoxylin and eosin staining, 400 magnification

All large cell nodal lymphomas showed thin fibrous
septa, which constitute the tumour stroma. These septa are
likely to be the residues of the interfollicular septa of a
lymph node (Fig. 1 b).

Nodal lymphomas, composed of small cells, had a
number of features: small or medium-sized eccentrically

arranged nuclei, tightly packed heterochromatin within the
nuclei, and poor differentiation of nucleoli. At x400 mag-
nification, no more than 5 mitoses per field of view and a
large number of apoptotic bodies were detected (Fig. 2).

Animal pathology, morphology, physiology, pharmacology and toxicology
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Fig. 2. Small-cell nodal lymphoma. Hematoxylin and eosin staining, X400 magnification

The results of the study on the histogenetic origin of
tumour cells indicate the presence of three cell types: lym-
phoblastic, immunoblastic and centroblastic (Table 2).

Table 2 shows that the centroblastic cell type of nodal
lymphoma is the most common. It is worth noting that im-
munoblastic and centroblastic types were detected in large-
cell variant of lymphoma.

The immunoblastic cell type was characterised by the
presence of atypical immunoblasts in the tumour infiltrate —
large cells with round, uneven, eccentric nuclei with a single
large nucleolus being differentiated, and condensed chromatin
loop pattern. The membrane of nucleolus was uneven, often
with thin chromatin threads attached to it. The cytoplasmic
rim of these cells was quite wide and pale (Fig. 3 a).

The centroblastic cell type was characterized by the
presence of atypical centroblastic cells in the tumour infil-
trate, which differed drastically from immunoblasts. The

morphological features of centroblasts included large,
round vesicular nuclei, vesicular chromatin pattern, and
2-3 nucleoli located near the nuclear membrane, as well as
moderate amount of cytoplasm (Fig. 3 b).

The lymphoblastic cell type was detected in small-cell
tumours and was characterized by the presence of atypical
lymphoblasts in the tumour infiltrate—small cells with
round nuclei containing compact heterochromatin, undif-
ferentiated nucleolus, uneven nuclear membrane surface
and a narrow cytoplasmic rim (Fig. 4 a).

All tumours, regardless of cell type, had poor vascular-
ization. Lymphocytes and plasma cells were present in the
microenvironment. Small-cell tumours were infiltrated
with macrophages. One case of a large number of eosino-
phils contained in the microenvironment (Fig. 4 b) was
identified.

Table 2

Cell types of canine nodal lymphomas

Cell type Number of cases %
Lymphoblastic 20.0
Immunoblastic 33.3
Centrablastic 46.7
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Fig. 3: a— immunoblastic cell type of large-cell nodal lymphoma;
b — centroblastic cell type of large-cell nodal lymphoma. Hematoxylin and eosin staining, x400 magnification
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Fig. 4: a— lymphoblastic cell type of small-cell nodal lymphoma; b — immunoblastic cell type of large-cell lymphoma, pronounced
tissue infiltration with eosinophils. Stained with hematoxylin and eosin, magnification x400
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Fig. 5. Results of the study of cell types of canine nodal lymphomas (n = 30)
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Discussion and Conclusion. A study of the pathologi-
cal features of canine nodal lymphoma revealed that all tu-
mours have a diffuse growth pattern. Large-cell and small-
cell variants can be identified with regard to morphological
classification, and according to histogenetic classification,
the tumours are classified into lymphoblastic, centroblastic
and immunoblastic. Morphological differential diagnostic
criteria include: tumour cell size, size of nuclei, chromatin
structure, differentiation of nucleoli, the number of mitoses
per field of view and the presence of apoptotic bodies.

According to available literature [10, 11], the large-cell
variant of lymphoma is most common in humans, which is
consistent with the results of our study in dogs. This may
be due to the predominance of large B-cells in the body,
which are activated during antigenic stimulation.

Analysis of data obtained during the study of tumour cell
types shows that the centroblastic cell type is identified most
frequently (Fig. 5). It can be assumed that this happens
within the process of antigen stimulation, due to B-cells ini-
tiating a reaction in the germinal center of the follicle, in
which they get transformed into rapidly proliferating centro-
blasts. Whereas, proliferating cells are more often subject to
tumour transformation. In human medicine, diagnostic cri-
teria for lymphoblastic lymphoma include the predominance
of atypical lymphoblasts in the tumour substrate and the
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