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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.
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Introduction. Mammary tumors (MTSs) 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 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
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

Squamous cell carcinoma

Mucinous carcinoma

Carcinosarcoma

Carcinoma or sarcoma in a benign tumor

Malignant tumors

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
etiopathogenesis of the disease, 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 (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
cancer, cribriform, solid, and tubulopapillary carcinomas predominate; mucous, tubular, and papillary
carcinomas are less common.
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MBbICBIK CYT BE3I ICIT'THIH SITMJIEMUOJIOT'USCBI, JAMYJAFBI KAYIII ®PAKTOPbBI
7KOHE ITATOMOP®OJIOTUAJIBIK EPEKINEJIKTEPI

Annortanus. Cyrt 6e3i iciri (CBI) — MBICBIKTa €H Ui Ke3/IeCeTiH YIIiHII OHKOJIOTHIBIK maTonorus. ChI xapa-
FaHJIa, MBICBIKTA TEK Tepi JKOHE IeMOI033IIK TiH iciri Tipkeneni. MBICHIKTBIH OHKOJOTHSIIBIK aypy KYPBUIBIMBIHIIA
(>KBIHBICHIH €celke aiMaFaH/a) aTajFaH IMaTOJOTHSHEIH yiiec caaMarsl 8,2-17%-ra xereni. JKyMmpIcTa OTaHABIK JKOHE
mIeTeNnaik onedueTTepre MmOy KacaiaFaH. MBICHIKTarel CyT Oe€3i iCITiHIH Tapaiy XHUIIriT MEH NaMyblHa KeIepri
KeNTipeTiH Kayin ¢akTopiapbl OOMBIHINIA FRUTBIMI MaTEepHAaJAap 3epTTEIAl )KoHe TalmaHabl. MBICHIK CYyT 0e3i iciriHe
KaTelcThl JIJIY THCTONOTHANBIK XiKTeMeci KapacTBIphULABI. MEBICHIKTa KE3[AEeCeTiH iICIK Topi3Al 3aKbIMIaHyIbIH
OHMONOTHSIIBIK KYJIBIK epeKIIenikTepi MeH ke3aecy xuiiri, Chl KypeIIbIMBI CHITaTTaN AR )KOHE TAJITaH/bL.

Karepmi icikTep »wui Ke3aecei ’oHe KONTEreH iCiK Typiiepi MeH cyT O€3iHiH icik Topizaec 3aKpIMAaHybIHBIH 80-
96% xypaiinel. KapunaoManap xwui ke3geceni, Katepii icikTig 91,4% oceran Kipeni. KapIimHOMHBIH THCTOIOTHSITBIK
HYCKachIHbIH apaceiHaa kpuopudopmast (46,6%), katter (17,2%), Tyoynonammmuisipis! (11,4%), mymmosasr (9,4%),
TyOymsapist (7,1%), mammusapisik (5,6%) xone kapunHoMa in situ (13,9%) 6aceim.

Karepcis icik cyT 0e3iHiH OapibIK iCiK ’KoHE iCIK Topi3ai 3aKpIMIaHy karmaibiHbIH 10-14% xypaiiner. Onap
HeTi31HeH ageHoMa MeH (hubpoageHoMaap apKeUIsl YChIHBUTFaH. Karepeis icikTiH 60acka HycKajdapsl (aFbIH MMaMMLIO-
Ma JK9HE apajiac KaTepcis iCik) CHpeK Ke3aecesi.

Cyt 6e3i iciriHiH 3aKBIMAaHYHI KEKe, JKaIFbI3 JKOHE KONTIK OO0Iysl MYMKiH, OpHajacysl OOMbIHIIA Oip >KoHE
exikakThl Kenmexmi. Kenrik icik 3akpiMmaHysl xui kesmeceni (40,8-80%), Gipak omap cHpek Ke3ae FaHa eKiKaKThI
Ooramer. AOIOMUHATBABI CYT KaFa3KaIIIBIFGI )KEJIiH KallTaMara KaparaHaa kKui 3aKbIMIaHaIbL.

Icik ymepiciHiH Tapamy mgopekeci jkoHE ICIKTI paJMKalAbl XHUPYPIHSIIBIK allblll TacTay MYMKIHAIri OOWBIHIIA
(cay TiH mIeriHze) omakKTanFaH HeMece 0acTanKbI-Onepaderbai, JKePriTiKTi-Tapairad HeMece 0acTamKeI-orepadebi
emec xoHe CBl MeractaTHkambIK TYpiepiH axbipaTansl. OmaxTanFaH TYpPIiH HETi3Ti KepiHicTepi: cyT Oesinme
KOPHEKIJICHIeH XoHe/HeMece MallbIIalsIaHaTHIH iCIKTiH OONYBI; iCiK 3aKBIMIaHFaH CYT O€3iHiH IIeTriHeH IIBIKITak-
ITbI, KO3FaJIaIbl, Tepi MEH TiHTe ocTieiii. AypyIbIH KEepTiTiKTi TapajFaH TYpiHe ToH Oenrinep: a) icik eciMiHIH MyIbTH-
HMEHTPUKAIBIK cunathl; b) icik yAepiciHiH KOpIIaraH TiHTe€ Tapaiysl, iCIKTIH KYpcak Hemece Keyae KaOBIprachlHa
OekiTimyi; B) iCIKTIH eIieTTeHyi, OiiHyi )KoHE BIABIPAYHI; T) 3aKbIMIANFaH CYT Oe3iHAe XKoHE TepiacThl JKacylIackIHIA
KaOBIHY YZIepiCiHIH TaMYBI; 1) eMi3iKTeH KaJBIIITaH THIC OeiHic (KaHABI CYT), iCIHY JKoHE TYPiHIH e3repyi.

CBl MmeracTaTuKajblK TYPiHIH KIMHUKANBIK KOPIiHICI TYpJEHTIm OONBIT KeJeldi JKOHE MeTacTaTHKAIBIK
3aKbpIM/IaHy OIIAFBIHBIH OpHAJIACYBIHA, ICIK YaepiciHiH TapamybiHa OaitmaHsicTsl. JKanmel 6enrinepi perinae ToOeTTiH
TOMEHJIEYl HeMece OOJMayhl, 9JICI3MIK, yIeMelli caaMak >KOFAIITy KOHE a3blll aypyabl (aF3aHBIH JKaJIlbl CapKBLIYHI)
ataiimMbr3. Cyt 0e3i OOBIPHIHBIH IIIKE €HE OCETiH TYPIHAE OKIICHIH XOHE OKIEKANTHIH METaCTAaTHKAJIBIK 3aKbIM-
JAHYBIHBIH KapIMHOWITH! (KapIIMHOMATO3Ibl) CHMITOMIAPEL: JKOTEN, HTIry, (QU3HUKaNBIK KYKTEMeNepiH Harrap
TO3IM/LIIITI, METACTATUKAIBIK TUICBPUT HEMeCe KaTepill OKIEeKaNThl IIBIFYIbIH )KHHATYHl. bayslprarel MeTacTasaiap
caprarora, CyHeK TiHiHJe ayBIPCHIHYFa, KO3FaJbIC KOJIEMiHiH OY3bLTyBIHA, TATOJIOTHSIBIK CHIHBIKKA oKenerni. KaOsHy
KapIIMHOMACKHIHBIH epeKIIelliTiHe 3aKpIMAANFaH CyT 0e31 MeH aiiMakThIK JTuMda TYHiHI allMarsIHIaFEl THIICPMACTHS,
JKeZIeT dPUTEMa, JKEePTLTIKTI ayBIPCHIHY JKOHE THIIEPTEPMHUS KaTaIbl.

Tyiiin ce3nep: MBICHIK, CYT Oe3i, maromorus, cyT 6esi iciri (CBI), cyt 6e3inin 00s1psl (TMXK), srmaemuonorus,
JAMYZIBIH Kayil GakTopiaapsl, TaToMopQororns
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SIMUIAEMHAOJIOI U, ®PAKTOPBI PUCKA PA3ZBUTHUS 1 TATOMOP®OJTOI'NMYECKHUE
OCOBEHHOCTH ONYXOJIE MOJIOYHOM KEJE3bI Y KOIIEK

AnHotanus. Omyxomn monouno#t xene3sl (OMX) sBisroTes 3-eif, Hamboiee 4acTo BCTpedaeMoil OHKOJIO-
rugeckoi matonorueit komek. Yame vem OMIK y Komek perucTpupyOT TOJIBKO OITyXOJIH KOXKHU U T€MOII03THIECKOI
TKaHH. B oO0miell CTpyKType OHKOJOTHYEecKOH 3aboieBaeMOCTH Komlek (0e3 ydeTa rmoyia) yAENbHBIN Bec NaHHOM
naronoruu pocruraet 8,2-17% .B pabote mpeacraBieH 0030p 0T€UECTBEHHO 1 3apy0eKHOI IuTepaTypsl. M3ydeHs!
U TIPOaHAIM3NPOBAHBI HAYYHBIE MaTEPHANbI [0 YaCTOTE PACIpPOCTPaHEHHs U (pakTopaMm pHCKa Pa3sBUTHS OITyXOJeH
MOJIOYHOH JKelle3bl y Komek. PaccMoTpena rucronorndeckas kinaccudukanus BO3 omyxorneit MOTOYHOH Kele3bl y
komrek. OmmcaHbl ¥ MpoaHATU3upoBaHbl cTpykTypa OMIK, gacTtoTa BCTpedaeMOCTH U 0COOEHHOCTH OMOIOTHIECKOTO
TIOBEICHHS OITyXOJIEBBIX U OIyXOJIETIOJOOHBIX MMOPAKCHNH y KOIICK.

3710Ka4eCTBEHHbIE OIMYXOJIM BCTPEUAIOTCsl Hambosee 4acTo M cocTaBisitoT oT 80 1o 96 % Bcex omyxonel u
OITyXOJIETIOZIOOHBIX TOPaKCHUH MOJIOUHOH jkene3bl. IIpeBamupyroT KapIMHOMBI, Ha JOJI0 KOTOPBIX HPUXOIJHUTCS
91,4% Bcex ciydaeB 370Ka4eCTBEHHBIX OmMyxoiyed. Cpenu TMCTONIOTHYECKHX BapHaHTOB KapIMHOM INPeo0IanaioT
kpubpudopmHas (46,6%), comnanas (17,2%), rydynonammmuisapaas (11,4%), mynnosnas (9,4%), TyOymsapnast (7,1%)
u mamusipHas (5,6%) u kapurHOMa in situ (13,9%).

Jlo6pokadecTBeHHbIE OIMyXOJH cOCTAaBILIOT 10 10-14% Bcex OMyXOJEBBIX M OIyXOJENOJOOHBIX MOPaKEHHH
MoOJIOUHOH kene3bl. OHU MpencTaBlIeHBl B OCHOBHOM ajiecHOMaMu U (pubpoaneHomamu. [[pyrue BapraHThl 100OpoKa-
YECTBEHHBIX OITyXOJIeH (IOTOKOBas MAMM/UIOMA U CMEIIaHHbIE J00POKauECTBEHHBIE OITyXOJIH) BBIBIISIOTCS PEAKO.

OmyxomneBble MOPaKCHNS MOJIOYHBIX XKEJIE3 MOTYT ObITh COMUTAPHBIMHU, CIMHUIHBIMI ¥ MHOXECTBEHHBIMH, IO
JIOKAJIM3AIMH - OJTHO- M JBYCTOPOHHUMH. MHOXECTBEHHBIE OIyXOJICBBIE TIOPaXKeHMsT BeTpedarotcst gacto (40,8-80%),
HO OHH PEJKO OBIBAIOT JBYCTOPOHHUMH. AOJOMUHAIBHBIE MOJIOYHBIE TTAKETHI TOPAYKAFOTCS Yallle, 9YeM IpyJHbIE.

Ilo cTenenn pacipoCTpaHEHHMs OMYXOJIEBOTO MPOIIECCa U BOSMOXXHOCTH PaIMKaIbHOTO XHPYPIHIECKOTO yiasne-
HUSI OITyXOJH (B MPEAENax 3J0POBBIX TKaHEH) pa3nniaroT JOKAIN30BAHHYIO, MM TIEPBUIHO-0NIEPAOETbHYI0, MECTHO-
pactpoCTpaHeHHYIO, HIH NePBUYHO-HEONepadebHy 0, 1 MeTacTaTiHueckyro Gopmbel OMIK. OCHOBHBIMHU TIpOSIBIIC-
HUSIMH JIOKQJTM30BaHHON (JOPMBI SIBIISIOTCA: HATWYIHNE BU3YAIN3UPYEMOH H/MITH TTAIBITUPYEMOH OIyXOJIH B MOJIOYHOMH
JKEJIe3€; OITyXONb HE BBIXOAWT 3a IPEJEIbl MOPaKCHHOW MOJIOUHOM JKeJe3bl, MOABMKHA, HE MPOpAacTacT KOXYy U
MOJJISKAIUE TKaHW. XapaKTEePHBIMA CHMITOMaMH MECTHO-PAcIIpOCTPAHEHHON (OPMBI OOJIE3HH CITYXKAT: a) MyJIbTH-
HEHTPUYECKUH XapaKkTep pocTa OMyXosd; 0) pacmpoCcTpaHEHHE OIyXOJEBOTO IMPOIEcca Ha OKPY’KAIOIIUE TKAHH,
(hukcarsi HOBOOOpA30BaHMS K OPIOIIHOW WM TPYOHOH CTEHKE; B) HEKPO3, M3BSABJICHHUE W PACHa] OMYXOJH; T)
pa3BUTHE BOCTIAUTEIBHBIX MIPOLIECCOB B MOPAXKEHHON MOJIOYHOMN )K€Je3e M MOAKOXKHON KJIETYaTKE; 1) aHOPMAJTIbHBIC
BBIJICJICHHUS M3 COCKa (KPOBaBOE MOJIOKO), €ro OTeK M Je(opMariusl.

Knuamueckue mposiBieHus: Meractatiuaeckoir popmsl OMIK BapmaOGenbHBI U 3aBHCAT OT JIOKATU3AIMHA 0YaroB
METaCTaTHYECKOTO TOPAXKEHHUS W PacTIpOCTPAHECHHOCTH OIyXOJIEBOTO Mporecca. OOIMUMI CHMITOMAMHU MOTYT CITy-
JKUTh CHIDKCHUE WM OTCYTCTBHE alIETHTA, CIab0CTh, TPOTPECCUBHAS MOTEPS Beca M KaxeKcHs (00Iee NCTOIIEHNE
opraansMa). CrierupuyecKiIMH CUMITTOMaMH KapIIMHOUIHOTO (KapLIHHOMATO3HOTO) METACTATHIECKOTO MOPaKEHHUS
JIETKUX W TUICBPBI MPH MHBAa3HMBHOW (popMe paka MOJIOYHOI jkese3bl SBISIETCS Kalllelb, OABIIIKA, II0Xasi IMEPEeHO-
CHUMOCTh (PM3MYECKHX HAarpy30K, METACTaTHUECKUH IUIEBPUT WM HAKOIUICHHWE 3JI0KAYECTBEHHOTO IUIEBPAIBHOTO
BBINTOTa. MeTacTassl B NEYCHN YacTO NMPHBOAAT K BOSHMKHOBEHMIO JKENITYXH, B KOCTHOM TKaHM — K Oomu, Hapy-
IIEHUIO 00beMa JBIKEHUS, TATOJIOTHUECKUM MepesioMaM. OTINIUTENbHONH 0COOCHHOCTHIO BOCHIAIUTENIBHOM KapIy-
HOMBI SIBIIICTCS THIIEPMACTHs, OCTpasi S3pUTEMa, JIOKaJIbHAsl O0JIb ¥ TUIIEPTEPMUSI B 00IACTH MOPaKCHHONH MOJIOYHOM
JKEJIE3Bl M PETMOHAIBHOTO TMM(Oy3Ia.

KiroueBble cJI0Ba: KOIIKH, MOJIOYHBIE JKENE3bl, MATOJOTHS, OIMyXOiaum MoyouHbIX dkene3 (OMX), pak
MoiouHo# xene3sl (PMX), srmaemuonorus, hakTopsl pUcKa pa3BUTHS, TATOMOP(OIIOTHSL.
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