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ABSTRACT. Background. Breast pathology holds a prominent place among the most frequently manifested pathologies in
the female population worldwide. With the incidence rate reaching 70-75% in women of different age groups and showing a
steady upward trend, the issue of early diagnosis is particularly relevant today. The final verification of the diagnosis of
breast pathology involves conducting a histological slides, which requires a thorough understanding of the characteristics and
variations in the normal structure of the mammary gland. From a morphological perspective, the mammary gland exhibits
exceptional variability in its structure and a wide range of changes related to growth, formation, lactation, hormonal dynam-
ics, and age. Objective. To study the characteristics of the structure of mammary glands in women of different ages. Meth-
ods. Histological sections of breast tissue with a thickness of 5+1 pm were placed on highly adhesive glass slides, dried, de-
paraffinized, and rehydrated according to accepted standards. The slides were examined under a UlabXSP-137TLED micro-
scope at various magnifications and photographed using an XCAM 1080P camera. Results. The study of histological slides
of mammary glands in women of different ages revealed that the developed mammary gland has a complex and heterogene-
ous ductal-lobular structure. The structural units of its functional (lactating) component are embedded within the stroma,
which is composed of fibrous and adipose tissue in varying quantities and proportions. The ductal-lobular component forms
segments or lobules of the mammary gland, which are conditionally separated by layers of connective tissue. The most varia-
ble component in the gland's structure is the adipose tissue, which can be present in varying amounts and have different local-
ization. The main manifestation of age-related changes in the structure of the mammary gland is atrophy and a decrease in the
relative proportion of glandular tissue, accompanied by a reduction in size and compression of acini, loss of fluffy collagen-
ous interlobular stroma, and its replacement by homogeneous dense collagen fibers with areas of hyalinosis and fibrosis, as
well as multiple clusters of adipocytes. Fibrous strands and massive accumulations of adipose tissue occupy up to 90% of the
gland's volume. Conclusion. Studying the structural features of mammary glands of different types and the patterns of their
age-related physiological involution will allow for the optimization of diagnostic criteria for age-related and pathological
changes in women of different age groups during histological examination.
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Beryn

B peiituary Haifgacrtinie MaHiecTOBaHHX Ma-
TOJIOTiH cepen KiHOYOi MOMyALii B CBITI CHOTOAHI
YiIbHE MICIEe HaJEKUTh HATOJOTIYHHM IIpOIecaM
MOJIOYHOI/TpyaHOi 3amo3u. OCKiTBKH dYacToTa iX
PO3BHUTKY Y XIHOK Pi3HUX BiKOBHX rpyn csrae 70-
75% 1 Mae CTiliKy TCHICHIIIIO O 3POCTaHHS, MPO-
Onema X paHHBOI TIaTHOCTHKH € ChOTOIHI 0COOIHBO
akTyaspHoto [1].

[Maronoriyni mpouecu MOJOYHOI 3aJ03U Bpa-
JKaIOTh KIHOK PI3HOTO BiKY, TUIOOYZOBH 1 COIiajb-
HOTO CTaHy, HE3aJIeKHO BiJl TEPUTOPIl NPOKUBAHHS.
Cepen npuunH iX BHHUKHEHHS Pi3HI aBTOpU HA3H-
BAalOTh CIIAJKOBI YMHHWKH, T€HETHYHY CXHJIBHICTB,
TOPMOHAIIBHUH IucOaNaHc, TPaBMH, JAKTAIII0, Me-
TabONIYHI MOpPYIIEHHS, BIUIHB HABKOJIHITHBOTO Ce-
penosuma Tomio [1-3]. Brucoka gacToTta 3axBoproBa-
HOCTi, BapiaOeNbHICTh Ta IMOJIETIONOTIYHICTh MMaTO-
JOTIYHUX YpakKeHb MOJIOYHMX 3aJl03 IPHBEPTAIOTh
g0 mpobiemu yBary (axiBLIiB pI3HMX HAaIpsSMKiB
MCAUIMHU, HaOpaltOBaHHA AKUX JO3BOJIAIOTH PO3-
IIMPUTU CHCKTP IaTHOCTUYHUX METOJHK, OMTHMi-
3yBaTu ICHYIOUI Ta 3aIllpOIIOHYBAaTH HOBI e(eKTHUBHI
METOMM TX JTiKyBaHHS.

CBOTOIIHI «30JIOTHM CTaHIApTOM» HEPBUHHO-
TO/CKPUHIHTOBOTO OOCTE)KEHHSI MOJIOYHHX 3aJI03 €
pEeHTTeHIBCbKa MaMorpadis, pe3yiabTaTH sKOiI, Ipu
noTpeOi, TOMOBHIOIOTECS JaHUMH YIBTPa3BYKOBOTO
JTOCIIIIKEHHS, cruHTIMamMorpadii, MarHiTHO-
pe3onancHoi Mamorpadii (MPM) Tta crnektpockorii
(MPC), a takox KoMI'toTepHOi Tomorpadii [4-7].
[Ipore ocratouHa Bepudikaiis aiarHo3y nependa-
Ya€ MPOBENEHHS TICTOJIOTIYHOTO JIOCHTI/KEHHS, pe-
3yJBTaTH SKOTO JIO3BOJIIIOTH MIATBEPAUTH 200

CIIPOCTYBATH AiarHo3, BU3HAYUTH BUJ Ta XapakTep
[IaTOJIOTIYHOTO MPOIECY, 0 BUMArae JOCKOHAJIOTOo
3HaHHS OCOONMBOCTEW Ta BapiaHTIB HOPMAILHOL
OyZOBM MOJIOYHOI 3aJlo3H, sfKa 3 MOP(OIOTIiHHOT
TOYKH 30pYy XapaKTePHU3YETHCS BHHATKOBOIO CTPYK-
TYpHOIO BapiaOenbHICTIO Ta BHPaXKEHICTIO 1 pi3HO-
MaHITHICTIO 3MiH, MOB’S3aHUX 3 POCTOM 1 (opMy-
BaHHSM, JIAKTALI€l0, IMHAMIKOIO TOPMOHAJIBHOIO
¢ony Ta Bikom [8-11].

MeTto10 Hamoi poOOTH CTaJ0 BHBYEHHS 0CO0-
JIMBOCTEH BIKOBOI AMHAMIKH MIKPOCTPYKTYPH MOJIO-
YHUX 3QJ103.

Martepianu i meToau

Jns mochimKeHHS BHKOPHCTAHO TiCTOJNOTiUHI
MpernapaTd 3 apXiBy Kademapwu TicTOOTii, TUTOOTI]
Ta eMOpiosorii JIbBIBCHKOTO HALIOHATHHOTO MEANY-
Horo yHiBepcutety imeHi Janmma [Mamumpkoro. [lic-
TOJIOTIYHI 3pi3W TKAHWHU MOJOYHOI 3aJI03W TOBIIH-
HOW 5+] MKM HaHeCeHI Ha BHCOKOAJre3WBHI Mpen-
METHI CKeJbllsl, BUCYILIEH], fenapadiHoBaHi Ta peri-
JIPaTOBaHI BiJIMOBITHO MPHHHATHUX CTAaHAAPTIB. 3a-
OapBICHHS — FeMaTOKCHJIIHOM Ta eo3uHoM. [Ipemna-
parn  BuBYanuM mix  Mikpockonom — UlabXSP-
137TLED mnpwu pizHuX 30inbIIeHHSX Ta poTorpady-
Banu kameporo XCAM 1080P.

Pe3yabraTH Ta iX 00roBOpeHHs

BuBueHHS TiCTOIOTIYHAX MIPETapaTiB MOJIOYHOT
3aJI03H KIHOK Pi3HOTO BIKY 3aCBiIYWIIO, IO CQop-
MOBaHA MOJIOYHA 3aJ103a MAa€ CKJIaJAHY HECOTHODIIHY
MIPOTOKOBO-4aCTOYKOBY OynoBY (puc. 1). CTpykTyp-
Hi OUHUIN 11 PYHKIIOHATHHOTO (JIAKTYHOUOT0) KOM-
MMOHEHTa BOY/IOBaHI y CTPOMY, MpecTaBiicHy hibpo-
3HOIO Ta JKUPOBOIO TKAHWHOIO B Pi3Hiil KiJbKOCTI Ta
pizHOMY criBBiHOLIEHH] (puc. 2, 3).
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Puc. 1. MonoyHa 3ano3a xiHku 35 pokiB 3BMYaiiHOI NPOTOKOBO-4acTO4KoBOI OyaoBu. 3abapBneHHs reMaToKCUniHoOM Ta

eo3nHom. x100.
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Puc. 2. MonoyHa 3ano3a xiHkn 35 pokiB 3BUYaHOI NPOTOKOBO-4aCTOYKOBOI OyA0BU. 1 — rpyny aamnouuTie, 2 — NyYKK Ko-
nareHOBWX BOMOKOH MiXX4acTo4koBOi cTpomu. 3abapBneHHs reMaToKCMNiHOM Ta e03uHoM. x400.

Puc. 3. MonoyHa 3ano3a xiHku 35 pokiB 3BMYaliHOI NPOTOKOBO-4acTO4KOBOI 6yaoBU. 1 — rpynu BUOOBXKEHUX MioeniTenia-
NbHMX KNITUH Mo nepudepii aunHycis. 3abapBneHHs remaTokcuUniHOM Ta eo3nHoM. x400.

IIpOTOKOBO-4aCTOYKOBHM KOMITOHEHT (HOpPMY€E
CerMeHTH ab0 YacTKM MOJIOYHOI 3aJ03U, YMOBHO
PO3MLICHI IIapaMy CIONYyYHO! TKaHHHHA. HalOinmbI
BapiaOeNbHUM KOMIIOHEHTOM Y CTPYKTYpi 3aJI03H €
JKMpOBa TKaHMHA, IO MOXke OyTH IpeicTaBlieHa Y
Pi3HIA KIJIBKOCTI i MaTu pi3Hy JIOKaji3amilo, YuM
BH3Hayae GopMy i po3Mip MOJIOYHOT 3aJI03H.

3aNexKHO Bij CIIBBIIHOUICHHS KIIBKOCTI 3aJI0-
3ucToro, (piOpo3HOr0 Ta KHPOBOTO KOMIIOHCHTIB
PO3PI3HSIOTH Pi3HI TUIH CTPYKTYPH MOJIOYHOI 3aj10-
3W, 1[0 MA€ BAKJIMBE 3HAYCHHS [PHU BHOOPI METOIIB

il MPOMEHEBOr0 OOCTEIKEHHS — IpU MepeBaXKaHHI
JKMPOBOT'O KOMIIOHEHTa HaiOUIbII iHPOpPMATHBHUM
€ MaMorpadiuHui MeTo]| Bizyamialil, pu nepesa-
JKaHHI (H10PO3HO-3aT03UCTOr0 KOMITOHEHTa — METOJ
YIBTPa3ByKOBOTO JTOCIHiKEHHS [5-7].

OCHOBHUM TPOSIBOM BIKOBHX 3MiH Y CTPYKTYpi
MOJIOYHO] 3aJ1031 € aTpodisi Ta 3HMKEHHS ITHTOMOI
YaCTKH 3aJI03UCTOI TKaHWHM, IO CYIPOBOJKYETHCS
3MEHIICHHSIM PO3Mipy Ta CTHUCKaHHSIM aluHYCIB,
iHOJII — JT0 TOBHOI iX BifICyTHOCTI. [HBOIMIOLIIST YacTO-
YKOBHX alUHYCIB CYNPOBOKYEThCS BTPATOIO IyX-
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KOT KOJIAr€HOBOI MIiX 4aCTOYKOBOI CTPOMH Ta 3aMi- MHOXHHHAMH CKYyIUEHHSIMH aaunonuTis (puc. 4, 5,
IICHHSM ii OAHOPIAHUMH IMITFHUMHU KOJAar¢HOBUMH 6). MoxuiBa Bizyatizailisi MOOAMHOKUX MIKpOKasb-
BOJIOKHAMH 3 AUBSIHKaMH TianiHo3y Ta (ibpo3y i LUHATIB.

.“
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Puc. 4. MonoyHa 3ano3a xiHkv 67 pokiB. BikoBi 3MiHW y CTPYKTYpi MOMOYHOI 3ano3un. 1 — peavgyanbHi OAVHWUYHI YacTOYKo-
Bi aUMHycK, 2 — WinbHa KonareHoBa CTPoMa, 3 — CKYMYEHHS! XMPOBOI KNITKOBUHU, 4 — NPOTOKM i3 ChnoLieHnM aTpodidHnM eni-
Teniem, 5 — MikpokarnbumMHaT. 3abapBrieHHs reMaToKCUIIHOM Ta eo3nmHoMm. x100.

Puc. 5. MonoyHa 3ano3a xiHku 68 pokis. [MoBHa BiACYTHICTb YaCTOHMKOBUX auMHYCIB. 1 - TOBCTI MyYKN KONareHoBuUX BOMO-
KOH MDK4YacCTO4KOBOI CTPOMM 3 MOOAMHOKMMM bibpobnactamu, 2 — ckynyeHHs agunoumTie. 3abapBneHHsi reMaToKCuniHOM Ta
eo3uHom. x100.
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Puc. 6. MonouHa 3anosa xiHku 66 pokiB. [NoBHa BiACYTHICTb YaCTOYKOBMX auUMHYCIB. 1 — CKyNmYeHHs agunoumTis, 2 — aT-
podivHMI aumHyc, 3 — rpynu ibpobnacTiB y LWinbHIA MiXX4acTOYKOBI KonareHoBi cTpoMi. 3abapBrieHHs reMaToKCUIiHOM Ta

e03unHom. x400.

®Di6po3Hi TsHKI Ta MACHBHI CKYITYCHHS JKAPOBOL
TKaHUHH 3aiMaioTh 10 90% 00’ eMy 3a71030.

BusiBiieHO TakoX [IUISHKH —CKIEPO3YIOUOTO
aJIeHO3y, IO TPOSBISETHCS 30UTBIICHHSIM KUTBKOCTI
3aJI03UCTUX  EJIEMEHTIB  MPOTOKOBO-4aCTOYKOBUX
KOMIOHEHTIB 3 BHPaXEHUM CTPOMaJbHUM (Hibpo-
30M/CKJIEpPO30M, Skuil aehopMye IX KiHIEBI BiAILIA

(puc. 7). BizyamizyroTscs AUISTHKH 3 AepopMoBaHH-
MH CTHCHCHHMH Ta €KTa30BaHMMH AallMHYCAMH, 3
HAKONMYCHHSAM €03MHO(QIIBHAX Mac y IXHIX IMPOCBi-
Tax. B MOOAWHOKMX alWHycaX BHSBICHO MIKpOKa-
TBIUHATH, [0 YTBOPUIIKCH, OYSBHIHO, B PE3yJIbTATI
KanbIHiKaiii 3a0JIOKOBaHOT'O CEKPETY.

Puc. 7. MonouyHa 3ano3a xiHku 70 pokiB. [linsHka ckrnepo3ytoyoro ageHo3y. 1 — uentonsapHi AinsgHKy i3 3MiHEHMMW CTUCHe-
HVMU aumHycamm, 2 — eKTa3oBaHi auMHycu 3 eo3nHOdINbHUM BMICTOM. 3abapBreHHs reMaToKCuiHOM Ta eo3uHom. x100.
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BucHoBkH

1. VY crpykTypi chopMOBaHOI MOJIOUHOT 3aJ10-
3U BI3Yyalli3yIOThCS MPOTOKOBO-YACTOYKOBI KOMITO-
HEHTH, OTOYCHI IyXKOIO CIIOTYYHOIO Ta >XKHPOBOIO
TKaHUHOIO.

2. O0’eM cTpoMu BU3HAYa€e po3Mipu Ta GopMy
3aJI03M, a CIIBBIJHOIICHHS 3aJI03UCTOT0, (iOpO3HO-
ro Ta >XKUPOBOTO KOMIIOHEHTIB BU3Ha4yae THII 1i Oy-
JIOBH, 1[0 Ma€ 3HAYCHHS IPU BHOOpI METOIB Ipo-
MEHEBOI'0 00CTEeXEeHHS Ta 1X iHPOPMaTHBHOCTI

3. BikoBa iHBOJIOILS MOJIOYHOI 3aJI03U MPO-
SBJISIETHCS Y BUTISLAI aTpoivHMX 3MiH 11 emitenia-
JHHOTO KOMIIOHEHTA i Pi3HMX BapiaHTaX KUTBKiCHOL
3MIHH CIIOJyYHOTKaHHMHHOTO Ta >KHPOBOTO KOMIIO-
HEHTIB.

4. 'V 3aiexHOCTi BiJl epeBakaHHS 3aMiCHOTO
KOMIIOHEHTA, BIKOBI 3MiHH MalOTh Xapakrep ¢Gidopos-

HOTO 3aMIICHHS YU )KUPOBOi iHBOJIOIIIT.
ITepcneKkTHBY MOAATBIINX JOCTiIKEHb
BuBYeHHSI CTPYKTYpHUX OCOOJIMBOCTEH MOJIOY-

HHUX 3aJI03 pI3HUX THIIIB OyIOBH Ta 3aKOHOMipHOC-

Teil iX BiKOBOi (i3i0JIOTIYHOT iHBOIIOIIT TO3BOJHUTH

ONITUMI3yBaTH MiarHOCTHYHI KpUTepii BIKOBHX Ta

MaTOJIOTIYHHUX 3MIH Yy JKIHOK pi3HHX BIKOBHX TpYI-

TIPY MPOBEJICHHI TICTOJIOTIYHOTO JIOCIIPKEHHSI.
Indopmanis npo koHJIIKT iHTepeciB
[MoTteHuiitnnx abo sIBHUX KOHQJIIIKTIB IHTEpECIB,

110 MOB’sI3aHi 3 UM PYKOIIMCOM, Ha MOMEHT IyOJIi-

Kallil He iICHY€E Ta He repea0ayaeThCes.
xepesna ¢inancyBanns JlocmimpkeHHS TPO-

BEJICHO B paMKax HayKoBO-mociuimHoi temu «Mop-

(dbodyHKITIOHANEHI Ta IMYHOTiCTOXIMIYHI OCOOJIMBO-

CTi TKaHHUH i OPTaHiB B HOPMi Ta MPH MATOIOTIIHIX

CTaHax».

JlirepatypHi q:kepena
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ApamoBn4 0.0., Ueananona L.B., [IaasToB €.B., ConneBa H.b., [loaisan A.B. OcobauBocTi BikoBoi
AUHAMIKM MiKPOCTPYKTYPH MOJIOYHHUX 32J103.

PE®EPAT. AxTyanbHicTb. Y pedTHHTY HaWdacTile MaHi()eCTOBAaHMX MATOJIOTiH cepex >KiHO4YOi MOomy-
JAIT B CBIiTi CHOTOJHI YiJIbHE MicCIle HAJIEKHUTH MMATOJIOTIYHIM IIpoIiecaM MOJOYHOI (TpyxHoi) 3a1m03u. OCKiIbKI
4acToTa iX PO3BHUTKY Y XKIHOK Pi3HMX BiKOBHX rpym csrae 70-75% i Mae CTiMKy TEHAEHIIIO 0 3pOCTaHHSI, TPO-
Orema iX paHHBOI JIarHOCTHKH € CHOTOHI 0COOIHMBO akTyanbHOI. OcTaTouHa Bepudikamis 1iarHo3y MaToJoril
MOJIOYHOT 3aJl03U Tiependadae MPOBENEHHS TiCTOJOTIYHOTO TOCIiPKEHHS, M0 BHUMAarae JAOCKOHAIOTO 3HAHHS
0co0JIMBOCTEH Ta BapiaHTIB HOPMaJIbHOI OY/IOBHM MOJIOYHOI 3aJI03H, KA 3 MOP(OJIOTIYHOI TOYKH 30py XapakTe-
PHU3YETHCSI BUHATKOBOIO BapiaOenbHICTIO OYZOBH Ta BUPAXEHICTIO 1 pi3HOMAHITHICTIO 3MiH, IIOB’I3aHHUX 3 pOC-
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TOM 1 (OPMYBaHHSM, JIAKTAIlI€I0, THHAMIKOIO TOPMOHAILHOTO (hOHY Ta BikoM. MeTa: OCHOBHOIO METOIO JaHOTO
TOCITI/PKEHHST CTAJI0 BUBYEHHS OCOOJIMBOCTEH BIKOBOI JUHAMIKHM MIKPOCTPYKTYPH MOJOYHHX 3aj03. MeToam.
JLi1st mocImiKeHHST BAKOPUCTAHO TICTOJIOTIUHI MpemapaTH 3 apXiBy Kadeapu TiCTOJIori, MUTOIOTIi Ta eMOpionorii
JIBBIBCHKOTO HAI[IOHATEHOTO MEIUYHOTO YHiBepcuTeTy iMeHi Jannma ["amumpkoro. [icTonoriudi 3pi3u TKaHHHA
MOJIOYHOI 321031 TOBIIMHOIO 5+1 MKM HaHECeHI Ha BICOKOATre3WBHI MIPEIMETHI CKeNbIIs, BUCYIIEH, Tenapadi-
HOBaHI Ta PeriapaTOBaHIBIANOBITHO NIPUHHIATHX CTaHAAPTiB. 3a0apBICHHS — TeMaTOKCIITIHOM Ta eo3uHOM. [Ipe-
napati BuB4anu mix mikpockornom UlabXSP-137TLED mnpu pi3HuX 30iNbIIeHHSX Ta (oTorpadyBaim kaMeporo
XCAM 1080P. Pe3yabraTn. BuBueHHS TicTONOrIYHUX MpenapariB MOJOYHOI 3aJI03U KIHOK PI3HOTO BIKy 3a-
CBiIYMII0, O chopMOBaHA MOJIOYHA 331032 MA€E CKJIaJHYy HEOJHOPIAHY IIPOTOKOBO-4aCTOYKOBY OynoBY. CTpyK-
TYpHI oguHULI ii (GYHKIIOHATBHOTO (JIAKTYFOUOT0) KOMIIOHEHTa BOY/IOBaHi Y CTpoMYy, IIpecTaBiieHy (hiOpo3HO0
Ta J)KUPOBOIO TKAHWHOIOB Pi3HIM KUIBKOCTI Ta Pi3HOMY CIHiBBiJHOIICHHI. [IpOTOKOBO-4aCTOUYKOBHH KOMIOHEHT
(opmye cermeHTH ab0 YaCTKM MOJIOYHOI 3aJ103M, YMOBHO PO3JUICHI IapaMH CHOJY4YHOI TKaHMHH. HaitOinbi
BapiaOeNpHIM KOMITOHEHTOM y CTPYKTYpi 3aJI03H € JKHpOBa TKaHWHA, IO MOXe OyTH IMpeICTaBIeHA y Pi3HIHA
KUTBKOCTI 1 MaTH pi3Hy JoKaji3ariro. OCHOBHUM IIPOSIBOM BiKOBHX 3MiH y CTPYKTYPi MOJIOYHOI 3aJ103H € aTpodis
Ta 3HIDKCHHS MUTOMOI YaCTKH 3aJI03UCTOI TKaHHMHH, IO CYNPOBOIDKYETHCS 3MEHIICHHSAM PO3MIpY Ta CTHCKaH-
HSIM aIMHYCiB, BTPATOO ITyXKOi KOJIATEHOBOI MIXKYaCTOUYKOBOI CTPOMH Ta 3aMIMICHHAM i1 OJHOPIAHUMH IIiTbHU-
MH KOJIATEHOBHMH BOJIOKHAMH 3 AUITHKAMH TiasliHO3y Ta (iOpo3y i MHOKUHHAMH CKYITYCHHSIMH aJIHTIONHUTIB.
®i6po3HI TAXKI Ta MACHBHI NMPOIIAPKK/CKYTUEHHS KUPOBOI TKAaHUHHM 3aiiMaroTh 10 90% 00’emy 3amosu. Iigcy-
MOK.BUBYEHHS CTPYKTYpHUX OCOOJMBOCTEI MOJIOYHMX 3aJ103 PI3HUX THIIB OyJOBM Ta 3aKOHOMIpPHOCTEH iX Bi-
KOBOT (h1310JI0TI4HOT 1HBOJIIOLIT JO3BOJIUTH ONTHMI3yBaTH JiarHOCTHYHI KPUTEPii BIKOBUX Ta MAaTOJIOTIYHUX 3MiH
y XKIHOK Pi3HHX BIKOBHX I'PYII IIPH NPOBEACHHI ICTOJIOTIYHOTO JOCIIPKEHHSI.

KirouoBi ciioBa: Mo04HA/TpyIHA 3271033, MIKPOCTPYKTYpPa, BIKOBa iHBOJIIOLIS, 3aJ03UCTHIA KOMITOHCHT,
(i0po3Ha TKaHMHa, )KUPOBA TKAHWHA, IIPOTOKOBO-YaCTOYKOBI 3MIHM, MOP(]OJIOTIUHA JiarHOCTHKA.
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