Bulletin the National academy of sciences of the Republic of Kazakhstan

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 6, Number 388 (2020), 78 — 84 https://doi.org/10.32014/2020.2518-1467.185

UDC 619:618.19-022.6:578.828.4:636.8

G. P. Dyulger', P. G. Dyulger', O. Alikhanov?, E. S. Sedletskaya', E. S. Latynina',
M. E. Obukhova', I. L. Leontieva', V. S. Bychkov', D. A. Baimukanov’

'Russian State Agrarian University - Moscow Agricultural Academy
named after K.A. Timiryazev, Moscow, Russia;
M. Auezov South Kazakhstan State University, Shymkent, Kazakhstan;

*Kazakh Scientific Research Institute of Animal Breeding and Fodder Production, Almaty, Kazakhstan.
E mail: dulgeri@rgau-msha.ru, peterdyulger@gmail.com, oralbekalihanov64@gmail.com,
sloni7(@mail.ru, evgenialatynina@rgau-msha.ru, m.obukhova@rgau-msha.ru,
irleontjeva@rgau-msha.ru, vlad91bd@yandex.ru, dbaimukanov(@mail.ru

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

Abstract. Mammary tumors (MT) are the 3rd most common ncoplasm 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 ncoplasms that is heterogencous 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.
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Introduction. Mammary tumors (MTs) are the 3rd most common oncological pathology in cats [1-8].
Only skin and hematopoietic tissue tumors are recorded more often than MTs in cats [1,5-8]. In the overall
structure of oncological morbidity of cats (without sex accounting), the share of this pathology reaches
8.2-17% [4.7.9-11].

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. [3,12-16]; 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 carlier 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
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].
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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).

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

Classification group Histotype
Ductal hyperplasia
Lobular hyperplasia (epithelial hyperplasia, adenosis, and
Tumor-like lesions (mammary fibroadenomatous changes)
hyperplasia/dysplasia) Cysts
Ductular ectasia

Focal fibrosis (fibrosclerosis)

Adenoma (simple or complex)

Benign tumor Fibroadenoma (low or high cellularity)
Benign mixed tumor

Duct papilloma

Non-infiltrating carcinoma (in situ)
Tubulopapillary carcinoma

Solid carcinoma

Cribriform carcinoma

Malignant tumors .

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.

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
ctiopathogenesis of the discase, progesterone plays a leading role. At the same time, the key role in its
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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 (A1 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 subcutancous tissue; ¢) 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 heterogencous 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
cancer, cribriform, solid, and tubulopapillary carcinomas predominate; mucous, tubular, and papillary
carcinomas are less common.




ISSN 1991-3494 6. 2020

I. I1. Txosmsrep’, IL T. Tyosmrep', O. Ammxanos?, E. C. Cennenxas’, E. C. Jarbmmna’,
M. E. OGyxora', H. JI. Jleoutnea', B. C. Borukos’. /1. A. Baiimykanos®

' «Peceit MEMJIEKETTIK arpapibik yHHBEPCHTETi — K. A. THMHPA3CE ATBIHIAFHI
Mackey aybul mapyamsUisiFsl akaaemusacsy ®MBM, Mackey, Peceit;
M. Byesos aremEaarsl ORTycTik Kasakcran MemekerTik yauepcuteti, [bvient, KasakcTan;
*«Ka3ak MaN MAPyANIBITBIFE JKOHE XKeM OHIIpici FRUTBIME-3epTTey HECTHTYThD JKIIIC, Amvarsr, KasakcTan

MBICBIK CYT BE3I ICII'THIH SITMAEMHUOJOTI' UACHI, JAMYJATBI KAYIII ®AKTOPBI
KIOHE NATOMOP®OJOTIUAJBIK EPEKINEJIKTEPI

Annortamust. Cyr 6e3i iciri (CBI) — MBICBIKTa €H KUl Ke3IeCeTiH YIIiHmi OHKOIOTHUTBIK aronorust. ChI kapa-
FAHZA, MBICBIKTA TEK TEPl KOHE T€MOIO33IIK TiH iciri Tipkeneai. MBICHIKTBIH OHKOJOTHSUIBIK aypy KYPBUIBIMBIH/IA
(’KBIHBICHIH €CCTIKC ATMAFAHIA) ATAJIFAH MATOJIOTHAHBIH YiIec camMarsl 8,2-17%-ra sxereni. JKyMbIcTa OTAaHIBIK JKOHE
HIETENAIK 9AcOMeTTepre Moy jKacayraH. MBICBIKTarsl CyT Oe€3i iCITiHIH Tapaiy >KHiJiri MCH JaMyblHA KeAcpTi
KCITIPETiH Kayil (hakTopiapbl OOMBIHIIA FRLIBIMA MATCPHALAAP 3CPTTCIAL JKOHE TaamaHabl. MBICHIK CYT O¢3i iciriHe
KateicTl JI/TY THCTOJOTHSIBIK KIKTCMECI KApacTHIPBLIABL. MBICHIKTA KC3ACCETIH ICIK TOpi3mi 3aKbIMIAHY ABIH
OHOOTIANBIK KYJIBIK CPEKIIETIKTEPI MEH Ke3necy Kuimiri, CBl KypbLTbIMbI CHITATTAIABI XKOHE TATAAHIBL

Karepmi icikrep »ui Ke31ece i )IHe KOITEICH ICIK TYpIepl MeH CyT Oe3iHiH iCik Topi3Aec 3aKbIMIAHy bIHBIH 80-
96% xypaiixel. KapnuHoMamap »xui ke3nece i, kKarepi icikTig 91,4% ocerran kipeai. KapuuHOMHBIH THCTOIOT HSAITBIK,
HYCKACHIHBIH apaceiHAa kpudpudopmast (46,6%), kattel (17,2%), Tyoyaomamumapist (11,4%), myumosast (9,4%),
TyOymapist (7,1%), manmuapislk (5,6%) skone kapumaOMA in situ (13,9%) 6acem.

Karepcis icik cyT Oe3iHiH OapibIK iCiK JKOHE iCIK TOPI3ail 3aKbIMAaHY skarmanbiHbIH 10-14% xypaiiner. Onap
HETI3IHCH azicHOMa MeH (hHOpoaaeHOMAAP apKbLThl YCHIHBUFAH. KaTepcis icikTiH 0acKa HyCKalapsl (aFbIH MATHILIO-
Ma JKOHE apajac Katepcis iCiK) CHPCK KE3ACCEi.
exbKakThl Keneni. Kemrik icik 3akpiMmaHy®l skxmi keszeceni (40,8-80%), Gipak omap cupek Ke3Ae FaHAa EKLKAKTHI
60naxpl. AOTOMHHAIBABI CYT KaFa3KAIIIBIFBI JKEJIIH KallTaMara KaparaHa el 3aKbIMIAHATIbL.

Icik yzepiciHiH Tapaxy AdpeXeci >KOHE ICIKTI PagvKanabl XHPYPTHUIBIK AJIbII TACTAY MYMKIHAIrL OOMBIHIIA
(cay TiH IICTiH/C) OIMAKTAJFAH HEMECE 0aCTaNKBI-0NepadeIbIi, SKEPTLTIKTI-TapaFaH HeMeCce 0aCTamKbI-0TIepadeThai
emec skoHe CBl Meracrarmkamblk TYpiepiH askblpaTafsl. OIakraaFraH TYPAIH HETI3ri KepiHicrepi: cyT Oesinzae
KOPHCKLICHTCH JKOHE/HEMECE TANBIAIMIAHATHIH ICIKTIH OOJYBI; iCIK 3aKbIMAAHFAH CYT OC3iHiH INCTIHCH INBIKMIAM-
BT, KO3FANIapl, TEPi MCH TIHTC 6criekal. AypyablH >KepTiTiKTi TAPAIFAH TYPiHE TOH OENTiIep: a) iCiK 6CiMiHIH MyJIbTH-
LEHTPUKAIBIK CHIIATHL, B) ICIK YACpICiHIH KOPIIAFaH TIHTE TApaNybl, iCIKTIH KYpCaK HeMece Keyac KaOBIPFAChIHA
OckiTinyi; B) iCIKTIH eieTTeHy1, OUTiHY1 KOHE BIABIPAYHI, T) 3AKBIMAATFAH CYT OC31HAC XKOHE TEPiacThl XKACy INACHIHAA
KAOBIHY YACPICIHIH JAMYBI, ) EMi3IKTCH KAJIBINTAH THIC 06 THIC (KAHABI CYT), iCIHY JKOHE TYPIiHIH €3repyi.

CBl MmeracTaTHKanblK TYPIHIH KIMHAKAIBIK KOPIHICI TYPJICHTII OONBIN KENmedl »XOHE METAaCTATHKAIBIK
3aKBIMAAHY OINAFBIHBIH OPHANACYBIHA, iCIK YACPICIHIH TapamybiHa OatfimaHbICThL. JKammel Oenrinaepi peTinae To0eTTiH
TOMEH/IEY1 HeMece OOIMAYBL, QJICI3AIK, VAEMEII CAIMAaK MKOFAITY *KOHE a3blll aypyAbl (aF3aHBIH KAl CAPKBLIYBI)
araitMer3. Cyt Oc3i OOBIPHIHBIH iMIKC CHC OCCTIH TYPIHAC OKICHIH JKOHC OKNCKANTHIH MCTACTATHKAJIBIK 3aKbIM-
JAHYBIHBIH KaPOIUHOMATHI (KAPIIHOMATO3IbI) CHMITOMIAPBL. JKOTEN, CHTITY, (DM3HKAJIbIK >KYKTEMEICPIiH HAIuap
TO3IM/ILIIT], MCTACTATHKAJIBIK IUICBPHT HEMECE KATCPIIl OKIMCKANTHI IIBIFY IBIH KHHATYBL. baysipaarsl Meractaszanmap
caprarora, CYHCK TiHIHAC ayBIPCHIHYFA, KO3FAIBIC KOJICMiHIH OY3bLTyBIHA, MATOMOTHIBIK CHIHBIKKA Okeeal. KaObHy
KapIUHOMACHIHBIH CPEKIICTITiHE 3aKbIMIATFAH CYT O0€31 MEH aifiMaKTHIK TuM(pa TYHiHI aiMaFbIHAAFBI THICPMACTHI,
JKEJIC 3PUTEMA, KEPTLTIKTI ay BIPCHIHY SKOHE THIICPTEPMHUSI XKATaIbL.

Tyiiin ce3mep: MBICHIK, CYT 0¢3i, maromorus, cyt 0esi iciri (CBI), cyt 6¢3inin 00spst (TMIK), 3mmaeMuoiorns,
JaMy IbIH Kayin (JakTopraapsl, TaToMOPQOIOTHS
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! «PoccHiicKuit roCy IApCTBEHHBIH ATPAPHBIH YHHBEPCHTET — MOCKOBCKAS
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SMUJTEMHAOJIOIUA, PAKTOPBI PUCKA PA3BATHA U IATOMOP®OJIOT HYECKHUE
OCOBEHHOCTH OIYXOJEN MOJOUYHOM KEJE3BI Y KOIIEK

Annoramus. Onyxomn MonounHoH skene3sl (OMIXK) apnsroTca 3-ci, HamOOICE YacTO BCTPCUACMOM OHKOIIO-
rHdecKor maronoruei komek. Yame yem OMIK y KOIEK peTHCTPHPYIOT TOIBKO OIYXOJH KOKH W TEMOIIO3THICCKOH
TKaHH. B 00meH CTPYKTYpe OHKOJOTHUCCKOH 3a00J1¢BaCMOCTH KOIICK (03 ydeTa moja) VACTBHBIN BCC JAaHHOH
maroyoruu gocturact 8,2-17% .B pabore mpeacrasieH 0030p 0TEUECTBEHHOH | 3apyOesKHOH murepaTyphl. M3ydeHsl
W TPOAHATM3UPOBAHBI HAYYHBIC MATCPHAIbBI IO YACTOTE PACIPOCTPAHCHHA M (PAKTOPAM PHCKA PA3BHTHS OIyXOJCH
MOJIOYHOH >Kene3bl y Komek. PaccmoTpena rucronormueckas kiraccuukamms BO3 omyxorelt MOJIOYHOH KeIe3bl y
romek. OnuCaHbl U MPoaHATH3UPOBaHbI cTPyKTypa OMIK, yacTtora BCTpe4acMOCTH B OCOOCHHOCTH OHOJIOTHYECKOTO
TIOBEICHHS OITY XOJICBBIX U OITy XOJICTIOJOOHBIX MOPAKCHHH Y KOIICK.

3TOKAYCCTBCHHBIC OMYXOJIH BCTPCUAFOTCA HAMOOJICC HacTO M COCTABILTOT OT 80 mo 96 % BCexX omyxonci u
OIIyXOJICTIOJOOHBIX TOPAXKCHUH MOJOYHOHN >KeNe3bl. [IpeBamupyroT KapOHHOMBL, HA JOJFO KOTOPBIX IPHUXOTUTCS
91,4% BCex ciy4acs 37I0KAYCCTBEHHBIX OmMyXoJeH. Cpeau THCTOJIOTHMYECKHX BAPHAHTOB KAPIMHOM IPEOONAnaroT
kpuOpupopmuas (46,6%), comuanas (17,2%), Tyoynonammwmripras (11,4%), mymuossas (9,4%), TyOymipras (7,1%)
u manwuripHas (5,6%) u kapurHOMA in situ (13,9%).

JloOpoKkauecTBEHHBIEC OIMyXOJHM COCTAaBILIOT A0 10-14% Bcex OMyXOIEBBIX M OIYXOJCHOAOOHBIX MOPAKCHUH
MOJIOYHOH kene3bl. OHU NMPEACTABICHBI B OCHOBHOM a/IcHOMaMH U (mOpoaseHoMamu. /[Ipyrie BapuaHThl 10OpOKa-
YECTBEHHBIX OIYXOJCH (MOTOKOBAS MAMIUIOMA M CMEIIAHHBIC TOOPOKAYECTBECHHBIC OIY XOIIH) BBIIBILIIOTCS PEAKO.

OrnyxoeBble MOPAKECHIS MOJOYHBIX JKEJIE3 MOTYT OBITh COTHTAPHBIMHE, CIHHUYHBIMA M MHOKCCTBCHHBIMH, IO
JIOKATM3AIWH - OTHO- U ABYCTOPOHHUMH. MHOKECTBEHHBIE OIYXOJCBbIC MOPAKEHHUS BCTpedaroTcst yacto (40,8-80%),
HO OHH PEJKO OBIBAIOT JBYCTOPOHHUMH. AOJOMHUHAIBHBIC MOJIOYHBIC TTAKETHI IIOPAKAFOTCS YAIIE, YEM TPy JHbIC.

o cremeHn pacpOCTPaHEHHS OITy X0JICBOTO MPOLIECCA H BO3MOKHOCTH PATHKAIBHOTO XHPYPTHUECKOTO Vaaje-
HUS OIYXOJH (B TPEACax 3A0POBBIX TKAHEH) PA3IHYAOT JTOKATH30BAHHYIO0, HJIH IICPBHYHO-0IIEPAOCTBHYI0, MECTHO-
PACTIPOCTPAHCHHY0, MM TCPBHYHO-HCOMCPAOCTBHYO, H METAaCTaTHUCCKYFO (hopmbl OMIK. OCHOBHBIMH TIPOSIBJIC-
HUSIMH JIOKAJTH30BAHHON (DOPMBI SIBILTIOTCS: HATMINE BU3YATH3UPYEMOHN W/HIIH MATIBIUPYEMOH OIyXOJIM B MOJIOYHOH
JKelne3e; OMyXOJb HE BBIXOAWT 34 MPEACIbl MOPAKCHHOW MOJIOYHOM YKEJE3bl, IMOABWKHA, HE MPOPACTAET KOXKY H
TIO/UIC)KAIIUE TKAHH. XaPAKTEPHBIMHA CHMITOMAMH MECTHO-PACIIPOCTPAHCHHON (POPMBI OOJIC3HH CIIY>KaT: a) My JIbTH-
LNEHTPHYCCKUI XapakTep PocTa OMyXOJH, 0) pacmpoOCTPAaHCHHE OIyXOJCBOTO MPOIECCA HA OKPY’KAFOIIUC TKAHH,
(pukcanust HOBOOOPA30BaHMA K OPIOIIHOW WM TPYAHOH CTEHKE, B) HEKPO3, M3BABJICHHC W PACTaj OIyXOJM; T)
Pa3BHTHE BOCTIAIMTEIBHBIX IIPOIIECCOB B MOPAXKCHHON MOJIOYHOM JKEIE3¢ M MOAKOKHOH KIICTYATKE; ) AHOPMAJIbHBIC
BBIJICTICHAS M3 COCKA (KPOBABOC MOJIOKO), €T0 OTCK M AC(OPMALIHS.

Knuamaeckune npossieHms Meracrarndeckord Gpopmser OMIK BapnaOenbHBI M 3aBUCAT OT JOKATH3ANWH OYaroB
METACTaTHYECKOTO MOPAYKEHHSI M PACTIPOCTPAHECHHOCTH OIYXOJIEBOTO Ipolecca. OOmMUMH CHMITOMAMH MOTYT CIIy -
SKUTh CHIDKCHUE WM OTCYTCTBHC aIIICTUTA, CIA00CTh, MPOTPECCHBHAS MOTEPS BECA M KAXEKCHA (00IIee HCTOIICHHE
oprarm3Ma). Crer@uIeCKIMI CHMIITOMAMH KAPITHHOMTHOTO (KAPIMHOMATO3HOTO) METACTATHYCCKOTO MOPAKCHHS
JETKUX U IUICBPBI NIPH WHBA3MBHOW (POPME paka MOJOUHOIM KENE3BI SBIICTCS KAIICIb, OJBIIIKA, IDIOXas MEPEHO-
CHMOCTh (PH3HYECKMX HATPy30K, METACTATHYCCKHH IUICBPHT WM HAKOIUICHHWE 3JI0KAYCCTBCHHOTO IUICBPAJBHOTO
BBITOTA. MeTacTassl B MEUCHH YACTO MPHBOAAT K BOZHHKHOBEHHIO JKEITYXHM, B KOCTHOH TKaHH — K OOIM, Hapy-
MICHUIO 00BbEMa ABIDKCHHUS, MATOJOTHYECKUM nepeoMaM. OTIMYATEIbHOH 0COOCHHOCTHIO BOCIIAHTEIFHON KapIH-
HOMBI SIBJISICTCS THIICPMACTHS, OCTPAst SPHTEMA, JOKAIbHAA O0Tb ¥ THICPTEPMUS B 00JIACTH MOPAKCHHOW MOJIOYHOH
JKENe3bl M PETHOHAIBHOTO MMM (OY3Ia.

KmoveBnie ¢10BA: KOIODKH, MOJIOYHBIC JKCIC3BL, HATOJIOTHA, OMyXOJH MOJOYHBIX s>kene3 (OMIXK), pax
MoJo4HOH kene3sl (PMIK), smmaemuororust, (JakTopsl pUCKA PAa3BUTHSA, MATOMOP(OIOTHS.
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