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EPIDEMIOLOGY, RISK FACTORS AND PATHOMORPHOLOGICAL FEATURES
OF MAMMARY TUMORS IN CATS

Abstract. Mammary tumors (MT) are the 3rd most common neoplasm in cats. The incidence rate
is significantly influenced by gender, age, breed, ovarian status, and the use of progestin-based
contraceptives.

MTs are a group of neoplasms that is heterogeneous in terms of tissue belonging, histological
structure, and biological behavior. Malignant tumors are most frequent and compile from 80% to 96% of
all tumors and tumor-like mammary lesions. Mammary cancer (MC) prevails, accounting for 91.4% of all
cases of malignant tumors. Invasive breast cancer is much more common than carcinoma in situ. Among
histological types of breast cancer, cribriform, solid, and tubulopapillary carcinomas predominate;
mucous, tubular, and papillary carcinomas are less common.

Key words: cats, mammary gland, pathology, mammary tumors (MT), breast tumors (BT),
mammary cancer (MC), epidemiology, risk factors for development, pathomorphology

Introduction. Mammary tumors (MTs) are the 3rd most common oncological pathology in cats
[1,2,3,4,5,6, 7, 8]. Only skin and hematopoietic tissue tumors are recorded more often than MTs in cats
[1, 5, 6, 7, 8]. In the overall structure of oncological morbidity of cats (without sex accounting), the share
of this pathology reaches 8.2-17% [4, 7, 9, 10, 11].

Methods of the research. This paper presents a review of domestic and foreign literature. There
were studied and analyzed scientific materials on the incidence and risk factors for the development of
mammary tumors in cats. The WHO histological classification of feline mammary tumors and dysplasias
was considered. The MT structure, the incidence rate, and features of the biological behavior of tumor and
tumor-like lesions in cats were described and analyzed.

Research results. The disease occurs mainly in middle-aged and older cats [7, 9]. The average
age of sick cat at diagnosis is 10...12 years. [3, 12, 13, 14, 15, 16]; the median of age -10.3-12 years [3, 13,
17].

Females are more predisposed to disease than males. The specific gravity of MT in the structure of
cancer incidence in females is 23 times higher (25.3% versus 1.1%) than in males [18].

Breed predisposition is one of the important risk factors for MT development. In Siamese cats,
MTs are found much more often [9, 19] and at an earlier age than in females of other breeds [19]. In the
study carried out in Japan, a breed predisposition to the MT development was also found in Japanese cats
[20], in Switzerland - in Oriental Shorthair, Somali and Abyssinian cat breeds. [9].

There is convincing evidence that early ovariohysterectomy (at the age of 2 years or less)
significantly reduces the risk of developing mammary tumors [8]. The severity of the projective effect of
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ovariohysterectomy directly depends on the terms of its implementation. When cats are sterilized before
the first estrus, the risk of the MT developing is reduced by 91%, before the second estrus - by 86%, and
the third - only by 11% [8].

It has been proven that the risk of MT development in intact cats increases 3.4 times if they use
contraceptives based on synthetic progestogens for a long time and in high doses. [21].

Feline mammary tumors represent a group of neoplasms that is heterogeneous in terms of tissue
belonging, histological structure, and biological behavior. According to the WHO classification 1999,
benign, malignant, unclassified tumors, and tumor-like lesions of the mammary glands are distinguished
(Table 1).

Table 1 - WHO histological classification of tumors and tumor-like lesions of the
feline mammary glands [6, 11, 22]

Classification group Histotype

Tumor-like lesions (mammary Ductal hyperplasia

hyperplasia/dysplasia) Lobular hyperplasia (epithelial hyperplasia, adenosis, and
fibroadenomatous changes)
Cysts

Ductular ectasia

Focal fibrosis (fibrosclerosis)

Benign tumor Adenoma (simple or complex)
Fibroadenoma (low or high cellularity)
Benign mixed tumor

Duct papilloma

Malignant tumors Non-infiltrating carcinoma (in situ)
Tubulopapillary carcinoma

Solid carcinoma

Cribriform carcinoma

Squamous cell carcinoma

Mucinous carcinoma

Carcinosarcoma

Carcinoma or sarcoma in a benign tumor

Unclassified tumors

Malignant tumors are most common and compile from 80 to 96% of all tumors and tumor-like
lesions of the mammary glands [1, 2, 23]. Carcinomas prevail accounting for 91.4% of all cases of
malignant tumors [9]. Among the histological types of carcinomas, cribriform (46.6%), solid (17.2%),
tubulopapillary (11.4%), mucinous (9.4%), tubular (7.1%) and papillary (5.6 %) and carcinoma in situ
(13.9%) [3].

Sarcomas and carcinosarcomas occur sporadically. Very occasionally cats are diagnosed with
unclassified malignant tumors, as well as malignant tumors that are not included in the WHO histological
classification: inflammatory carcinoma [24], lipid-rich carcinoma [25], complex adenocarcinoma [26], etc.
Almost all malignant epithelial tumors of mammary glands (except carcinoma in situ) are highly invasive
and have the potency of metastasis. The metastasis rate exceeds 80% [4]. Metastasis can occur both by
lymphogenous and hematogenous pathways. The favorite localization of metastases is regional lymph
nodes (83%), lungs (76%), pleura (40%), adrenal glands (19%), liver (18%), spleen (10%), kidneys (9%),
ovaries and uterus (10%) [17]. Metastases in malignant tumors of the mammary gland can also affect
other organs and systems of the body: brain, bone tissue, contralateral, and sternal lymph nodes [1].

Benign tumors account for up to 10-14% of all tumor and tumor-like lesions of the mammary
gland [1]. They are represented mainly by adenomas and fibroadenomas. Other types of benign tumors
(duct papilloma and mixed benign tumors) are found rare.
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Tumor-like lesions of the mammary gland include: ductal hyperplasia, fibroadenomatous, or
lobular hyperplasia, cysts, ductular ectasia, and focal fibrosis [2]. Among tumor-like lesions, fibromatous
hyperplasia of the mammary gland is most common - a dyshormonal disease characterized by excessive
proliferation of its cellular components. Clinically, the disease is manifested by hypermastia - excessive
compaction and an increase in the size of one, several, or all of the mammary glands. In the
etiopathogenesis of the disease, progesterone plays a leading role. At the same time, the key role in its
development belongs not to the absolute value of the hormone in the blood, but to the state of
progesterone receptors in the mammary tissues, which predetermine the sensitivity (hypersensitivity) of
the mammary gland to endogenous and exogenous hormonal influences [27, 28].

Cats have four pairs of mammary glands and nipples, which are arranged in two parallel rows
from the ventral breast wall to the groin. The right and left rows of the mammary glands are quite clearly
separated from one another. According to the location, front (T1 or M1) and posterior thoracic (T2 or M2),
front (Al or M3) and posterior abdominal (A2 or M4) mammary glands are distinguished. The blood
supply to thoracic mammary glands is provided by the lateral thoracic arteries, intercostal arteries and
intrathoracic arteries; the cephalic superficial epigastric arteries supplies blood to the abdominal mammary
glands. There are venous connections between the mammary glands of the right and left rows, which
predisposes to hematogenous spread of the neoplastic process from one row to another and/or to the
contralateral lymph node [23].

The localization of malignant tumor is an important prognostic factor for the state of regional
lymph nodes. The outflow of lymph from the mammary glands occurs in the axillary lymph nodes, from
the front and posterior abdominal mammary glands - to the superficial inguinal lymph nodes. There are no
lymphatic anastomoses between the mammary glands of the right and left rows [29]. The neoplastic
process in malignant tumors can only spread to nearby (sentinel) lymph nodes from the side of the lesion.

Tumor lesions of the mammary glands can be solitary, single, and multiple, according to
localization - one- and two-sided. Multiple tumor lesions are common (40.8-80%), but they are rarely
bilateral [3]. Abdominal mammary glands are more commonly affected than thoracic ones [13].

According to the degree of spread of the neoplastic process and the possibility of radical surgical
removal of the tumor (within healthy tissues), there are localized or primary resectable, locally advanced
or primary inoperable, and metastatic forms of MT. The main manifestations of the localized form are the
presence of a visualized and/or palpable tumor in the mammary gland; the tumor does not go beyond the
affected mammary gland, is mobile, the skin and underlying tissues do not grow. The characteristic
symptoms of a locally advanced form of the disease are: a) the multicentric nature of tumor growth; b) the
spread of the neoplastic process to the surrounding tissues, fixation of the neoplasm to the abdominal or
chest wall; ¢) necrosis, manifestation, and disintegration of the tumor; d) the development of inflammatory
processes in the affected breast and subcutaneous tissue; e) abnormal discharge from the nipple (bloody
milk), its swelling and deformation.

The clinical manifestations of the metastatic form of mammary tumors are variable and depend on
the localization of the foci of metastatic lesions and the extent of the neoplastic process. Common
symptoms include decreased or no appetite, weakness, progressive weight loss, and cachexia (wasting the
body). Specific symptoms of carcinoid (carcinomatous) metastatic lesions of the lungs and pleura in
invasive mammary cancer are cough, shortness of breath, poor exercise tolerance, metastatic pleurisy, or
accumulation of malignant pleural effusion [10, 30]. Metastases in the liver often lead to jaundice, in bone
tissue - to pain, impaired range of motion, pathological fractures. A distinctive feature of inflammatory
carcinoma is hypermastia, acute erythema, local pain, and hyperthermia in the area of the affected
mammary gland and regional lymph node [31].

Conclusion. MTs are a fairly advanced oncopathology in cats. They are a heterogeneous group of
neoplasms in terms of tissue belonging, histological structure, and biological behavior. Malignant tumors
are most spread and compile from 80 to 96% of all tumors and tumor-like lesions of the mammary glands.
Mammary cancer (MC) prevails, accounting for 91.4% of all cases of malignant tumors. Invasive
mammary cancer is much more common than carcinoma in situ. Among histological types of mammary
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cancer, cribriform, solid, and tubulopapillary carcinomas predominate; mucous, tubular, and papillary
carcinomas are less common.
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MBICBIKTAPIATBI CYT BE3I ICIKTEPIHIH SIIMAIEMHUOJIOTUACHI, JAMYBIHBIH
KAYIII ®AKTOPJIAPBI KKOHE ITATOMOP®OJIOTHUAJBIK EPEKIINEJIIKTEPI

Annoramus. Cyrt Oe3inig iciktepi (CBI)-MbICBIKTapaplH €H JKWi Ke3[IEeCeTiH YIIiHIIi
OHKOJIOTHSUIBIK IaTOJIOrusACk 0oibin Tabbu1ansl. Chl Kaparanaa, MBICBIKTapa TE€K TEPi KOHE FeMOII0331iK
TIHIEPAIH icikTepi Tipkenemi. MBICBIKTapABIH OHKOJIOTHSUIBIK aypyIIaHIBIFBIHBIH KBl KYPHUIBIMBIHAA
(KBIHBICBIH €CelKe ajMaFaH/a) OChl MATOJOTHSHBIH yiec canmarbl 8,2-17% - ra xerenmi /XKymbicTa
OTaHJBIK JKOHE IIETENIK d97eOneTTep/l Moy YChIHBUTFaH. MBICBIKTapAarsl CyT Oe3i iCIKTepiHiH Tapairy
JKULTITT MEH naMy Kayirm ¢akropiapsl OOHBIHINA FRUIBIMH MaTepHalgap 3epTTENl >KOHE TaldaH.bl.
MpichikTapaarel cyT Oe3i icikrepinid [IJIY THCTONOTHSIBIK KIKTENyl KapacThIPbUIAbI. MBbICHIKTapIaFbl
IiCIK JKoHE ICIK Topi3Al 3aKbIMIAHYJIAPABIH OHOJOTHSIBIK MiHE3-KYJIKBIHBIH €pPEKIIeNiKTepl MEH Ke3lecy
skuiniri, CBl KypbIIBIMBI CHTIIATTAIABT KOHE TATaHIBI.

Karepni iciktep eH »kmi Ke3decelmi >KoHe OapiblK iCIKTEp MEH cyT Oe3iHiH icik Topizmec
3akpIMIanynapbiHbH 80-Hen 96% - Ha aeiiin Kypaiinsl. KapuuHomanap 6ackiM, oJapAbIH yieciHe KaTepai
icikrepiH Oapnblk xarmainmapeiablH 91,4% keneni. KapimHOMHBIH THCTONOTHSUIBIK HYCKaJlapbIHBIH
apacbiHga kpubpudopmasr (46,6%), karrer (17,2%), tyoymonammmsipier (11,4%), mynuosast (9,4%),
Ty6ysipist (7,1%) , marmmsapisik (5,6%) sxone kapriimaoma in Situ (13,9%) 6ackim.

Karepcis icikrep cyT Oe3iHiH OapibIK icik koHe icik Topi3ai 3aKeiMaanynapeiHbiH 10-14% - piH
Kypaiiasl. Onap HeriziHeH ajieHoManap MeH (udpoaneHoMIapMeH YebHbUIFaH. KaTepcis icikrepaiH 6acka
HyCKaJaphbl (aFbIH/IBIK MAMWIIIOMa JKOHE apajiac Karepci3 icikTtep) CHpeK Ke3zece .

Cyt Oe3nepiHiH iCIK 3aKbIMAAHYBI JKEKE, KaIFbI3 XOHE KONTIK OOJybl MYMKiH, OpHAalacybl
GoiibIHIIIa - Oip *oHE eKi xakThl Oosaabl. Kenrik icik 3akpiMaanyaapsl xui kesaecesi (40,8-80%), Gipak
olap CHpeK Ke3[e FaHa €Ki JKaKTbl Ooxanel. AOZOMHUHANBIABI CYT Kara3KaIIIbIKTaphl EMIIEKTIiK
KarnTaMaiapra KaparaH/ia K1l 3aKbIMIaHa Ibl.

Icik mpoueciHiH Tapany A9peKeci koHe ICIKTI paAuKalIbl XUPYPTUSUIBIK aJlbIl TacTay MYMKiHJIT
Goiteama ( cay TiHAEpIiH IIETiHAE) OMaKTaJFaH HeMece 0acTalKbl-orepadesbi, KepriliKTi-TapaaraH
Hemece Oacrankpi-onepabenbai emec xkoHe CBl MeracrarukanbIk TyprepiH axbipataabl. Omiakraira
TYPIiH HEri3ri KepiHicTepi: cyT Oe3iHae KOPHEKIICHIeH )KoHe/HeMece MalblalusIaHaThIH 1CIKTIH OOJyHI;
iCIK 3aKpIMIaHFaH CYT O€3iHiH IIETiHEeH MIBIKMANABI, KO3Fanajbl, Tepi MEH TiHAEpre ocrelii.AypyapH
KEPriTiKTI TapajgFaH TypiHe TOH Oenrijep: a) ICIKTIH OCYiHiH MyJIbTHICHTPUKAIBIK CHUIATH; B) icik
MIPOIIECIHIH KOpIIaFaH TiHAEpre Tapanysl, iCIKTIH KYpcak HeMece Key/e KaObIprachiHa OeKiTinyi; B) ICIKTIH
eJieTTeHyl, OUTiHY1 )OHE BIIBIPAYHI; T') 3aKbIMIAJTIFAH CYT O€3iH/Ie )KOHE Tepi acThl )KaCyIIaChIH/a KaObIHY
HPOIECTEPIHIH JaMybl; 1) €Mi3iKT€H KaJbITaH Thic OOTiHyJIepaiH HbFybl (KaHAbl CYT), OHBIH iCiHYi
JKOHE TYPiHiH e3repyi.

CBl wMeracratukaiblKk TYpiHIH KJIMHHUKalIbIK KepiHicTepi TypJeHrim  Oonaabl  KoHE
METAaCTaTUKANbIK 3aKbIMIaHy OIIAKTAapbIHBIH OpHAJacyblHA JKOHE ICIK TPOLECIHIH TapanyblHa
OaiinanbicThl. JKaumel Oenrinep petinae TIOCTTIH TOMEHICYl HeMece 00Maybl, dJCI3IIK, YaAeMelll calMak
JKOFAIITY JKOHE a3blll aypy (aF3aHbIH JKaJIbl CapKbUTybl) 001ybl MYMKiH.CyT Ge3i OOBIPBIHBIH IIIKE CHE
©CETIH TYpIHIE OKICHIH JKOHE OKIIEKANTHIH METacTaTHKAJIbIK 3aKbIMIAHYBIHBIH KapIUHOUITHI
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(kapuMHOMATO3/IBI) CHMIITOMIAPBI KOTEN, CHTIrY, (DU3MKAJBIK >KYKTEMENEP/iH HaIap Te3iMIiIiri,
METACTaTUKAJBIK TUICBPUT HEMECe KaTepil OKICKANThl IIBIFYJbIH JKAHATYBl OOJBIT TaObUIAIbI.
Baywipnarel MeTacTazanmap caprarora, CyHeK TiHIHIE — aybIpChIHYFa, KO3FaJbIC KOJIEMiHiH OY3BLIYyBIHA,
TIATOJIOTHSUTBIK CHIHBIKTAapFa okelesi. KaObIHYy KapIIMHOMACHIHBIH €PEKIIEIiri 3aKpIMIaIFal CyT 0e31 MeH
aMaKThIK JuMba TYHiHIHIH aiMaFeHIAFRl THIIEPMACTHUS, JKEIET dPUTEMa, KEPTLTIKTI aybIpCHIHY JKOHE
TUNepTepMus OOJIBIN TaObLIAIBI.

KinT cesnep: MbIchIKTap, cyT Oe3mepi, maTonorus, ¢yt Oesmepinin icikrepi( CBI), cyr GesiHin
00b1psl (TMIXK), amiaeMHOIIOT s, AaMyAbIH Kayil (hakTopiapsl, matoMopdoaorus
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SIMUAEMHUOJOTUSA, PAKTOPBI PUCKA PASBUTUA U TATOMOP®OJIOI'MYECKHUE
OCOBEHHOCTH OIIYXOJIEM MOJIOYHOM KEJE3bI Y KOIIEK

AnnoTtauus. Onyxonu MoiouHoi# xene3sl (OMIK) siBrsitoTest 3-eif, Haubosnee 4yacTo BCTpedaeMoi
OHKOJIOTHYEeCcKOH natosnorueit komek. Yame yeMm OMX y komek perucTpupyroT TOJBKO OIyXOJIH KOXH U
TEMOTIOTHICCKON TKaHH. B 00Ime# cTpyKType OHKOJIOTHYECKOH 3a00/IeBaeMOCTH KOIIIeK (0e3 ydeTa Imosra)
YAETIbHBIN BeC JaHHOM marosoruu gocturaet 8,2-17% .B pabore mpencraBieH 0030p OTEUECTBEHHON U
3apyOexXHOH JnuTeparypbl. M3ydeHbl M NpOaHATM3UPOBAHBI HAaydHBIE MaTepHalbl [0 YacTOTe
pactpocTpaHeHuss U (aKTopaM pHCKa pa3BUTHUS OIyXOJIeH MOJIOYHOW Kelle3bl y Komiek. PaccMorpeHa
rucToyiorndeckas kinaccuukanus BO3  omyxoneit MoiouHOW Kene3sl 'y komek. Omwcanbl U
MpoaHanu3upoBaHbl cTpykTypa OMIK, wyacrora BcTpedyaeMOCTH U OCOOCHHOCTH OHOJIOTMYECKOTO
MOBEICHUST OITyXOJIEBBIX M OMYXOJIECNOJO0OHBIX MTOPAKEHUH Yy KOILEK.

3rmokavyecTBEHHBIE OIMyXOIM BCTPEUalOTCs HanOojee 4acTo W cocTaBisiioT oT 80 mo 96 % Bcex
OTYXOJICH W OIMyXOJICTIOAOOHBIX MOPAKEHUN MOJIOYHON >Keje3bl. [IpeBamupyroT KapIMHOMEBI, Ha IOJIO0
KOTOphIX mpuxoautcs 91,4% Bcex cilydyaeB 3710KauyeCTBEHHBIX omyxojeil. Cpeau THUCTOIOTMYECKUX
BapHUaHTOB KapLMHOM IpeobnanarT Kpubpudopmuas (46,6%), comuanas (17,2%), TyOynonanmmuisapHas
(11,4%), mynnosnas (9,4%), Tyoynspuas (7,1%) n mamumispHas (5,6%) n kapruHoma in situ (13,9%).

JloOpokauecTBEHHBIE OMYXOIH cocTaBistoT 10 10-14% Bcex OMyXOJeBBIX W OMyXOJEemoA00HBIX
NOpaKeHUH MOJOYHOHM skese3bl. OHM TpencTaBIeHbl B OCHOBHOM afeHOMaMH U (uOpoaseHOMaMmH.
Hpyrune BapmaHThl JOOPOKAa4EeCTBEHHBIX OMyXoJjed (IMOTOKOBas TMamwuioMa W CMEIIaHHBIE
JO0OpOKauECTBEHHBIE OIYXO0JIN ) BBISBISIOTCS PEIIKO.

OmnyxosieBble TMOPAKEHUsI MOJIOYHBIX JKelie3 MOTYT OBITh COJNMTAPHBIMH, COUHUYHBIMU H
MHOKECTBEHHBIMH, M0 JIOKAJW3allMd - OJHO- W JIBYCTOPOHHUMH. MHOXECTBEHHBIE OITyXOJIEBBIE
mopakeHust BcrpedarotTcs dacto (40,8-80%), HO oHU penko OBIBAIOT ABYCTOPOHHUMHU. AOIOMUHAIHHBIC
MOJIOUHBIE TTAKEThI TOPAXKAIOTCA Yallle, YeM IPyAHBIE.

Ilo cremeHum pacmpocTpaHEHHs OITyXOJIEBOTO TIpolecca ¥ BO3MOXHOCTH —PaTUKAIBHOTO
XUPYPTHYECKOTO YIaJIeHUs OITyXOoJ (B Mpeaenax 3J0POBBIX TKaHEH) pa3inyaloT JIOKAJIM30BaHHYIO, WU
MEPBUYHO-OTIEPA0EIbHYIO,  MECTHO-paclpoOCTpaHeHHYI0, WM  IIepBHYHO-HeomepadelbHylo, |
Mmetactatnueckyro GopmMel OMIXK. OCHOBHBIMH TPOSIBICHUSAMHU JIOKAJIM30BAHHOW (DOPMBI SIBIISIOTCS:
HaIM4YNe BU3yaTU3UPyEeMON /WM MAJbIIUPYEMOH OITyXOJIM B MOJIOYHOM JKEJIe3€; OMyX0JIb He BBIXOIHT 3a
MpesieNbl MOpakeHHOW MOJIOUHOW >Kese3bl, MOABIKHA, HE IMpOopacTaeT KOy M TOJUIeXallue TKaHH.
XapakTepHBIMH ~ CHMIITOMAaMH  MECTHO-PAaclpoCTpaHeHHOH  ¢opMmbl  OoJle3HM  choyxar:  a)
MYJBTHUIICHTPUYECKAN XapakTep pocTa OIyXoyd; 0) pacmpocTpaHeHHE OITyXOJEeBOro Tporecca Ha
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OKpYy’Kalollue TKaHU, (HUKcAs HOBOOOPa3OBaHMSA K OpIOMIHOM WM TPyAHOH CTEHKE; B) HEKpO3,
U3BABICHUE M paclaj OIMyXOJlH; I') pa3BUTHE BOCHAIUTENBHBIX MPOLECCOB B MOPAXXEHHOH MOJIOUHOM
JKeJe3e U MOAKOXKHOW KJIeTYaTKe; ) aHOpMaJibHbIe BHIACICHHUS U3 COCKa (KPOBaBOE MOJIOKO), €ro OTEK M
nedopmarus.

Knuandeckne mnposiBnenuss meractarmdeckor ¢opmer OMIK BapmaGenbHBI W 3aBUCAT OT
JIOKaJIM3alMH O0YaroB METAcTaTHYECKOTO MOPaKEHHS M PaclpOCTPaHEHHOCTH OIMYXOJIEBOTO Mpollecca.
OO0umMMy CUMOTOMaMH MOTYT CIIY>KUTh CHIDKEHHME MJIM OTCYTCTBHE amI€THTa, cIad0CTh, IPOrpecCUBHAS
morepss Beca H Kaxekcus (obmee wcromeHue oprann3ma). CrnennuyecKuMH CHUMITOMaMH
KapIMHOUAHOTO (KaplIMHOMAaTO3HOT0) METACTaTUYECKOr0 MOPaKEHUS JIETKUX U IUIEBPHI IPU MHBA3UBHOM
¢dopmMe paka MOJIOYHOH JKeye3bl SBISETCS Kallelb, OJBIINIKA, IUI0Xas HEPEHOCHMOCTh (H3MUECKUX
Harpy3oK, METacTaTH4YeCKHi IUIEBPUT WM HAKOIUICHWE 3JI0KAaYECTBEHHOTO IUIEBPAIBFHOTO BHITNOTA.
MeracTa3pl B TEYEHHM YacTO NPUBOISAT K BO3HUKHOBEHHUIO JKEINTYXHM, B KOCTHOHW TKaHH — K Oouwu,
HapyLeHWI0 o0beMa JABIKCHUS, NAaTOJIOTHUYECKUM nepenoMaM. OTIUYUTENbHOH 0COOEHHOCTBIO
BOCIIAJINTENLHON KapLHOMBI SIBIIICTCSA THIIEPMACTHUsl, OCTpasi SpUTEMa, JIOKaJlbHast O0JIb U TUIIEPTEPMHUS B
o0JacTy TOpakeHHOW MOJIOYHOM KeJIe3bl ¥ PETHOHANBHOTO TUMQOy3a.

KirodeBble cj10Ba: KOILIKH, MOJIOUHBIE JK€JI€3bl, MATOJIOTHUS, OITYyX0IH MOJIOYHBIX xene3 (OMIK),
pak MoouHo# xene3sl (PMIK), smmeMuonorus, pakTopbl prcka pa3BUTHS, TaTOMOP(OIOTHSI.
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