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OCOBJIMBOCTI JIOKAJII3AIIL ATPETOBAHUX JIIMGATUYHUX BY3JIUKIB TOHKOI

KNIIKU MYCKYCHHUX KAYOK

BAPCYKOBA B. B., k. sem. n., cm.. suxniaday
MNPOKYIIEHKOBA O.I'., x. gem. H., doyenm

Bcmanoesneno,

JIHinponemposcvKuil 0epircasHull acpapHo-
E€KOHOMIYHUL YHIGepcumen,
M. J{HinponemposcobK,

elgen@i.ua

wo Mmopghocenes NiMPOIOHUX CMPYKMYD MOHKOI KUWKU MYCKYCHUX KAYOK

8i00Y6aEMbCsL 8 MPU OCHOBHUX emanu. po3sUmox Ougy3noi nimghoionoi mxkanunu ma aimpamuunux
8Y3IUKIE Oe3 YeHmMpis po3muodiceHHs (00 30-00008020 6IiKY), hopmySaHHs azpe2o8anux TimMpamuyHux
8y31uKie (00 60-00006020 8IiKY); pPO3GUMOK NOOOUHOKUX MA A2Pe20BAHUX NIMOAMUUHUX BV3IUKIE 3
YEHMPaMu POZMHONCEHHS MA IX «PO3NOBCIOONCEHHSLY 8 MedHcax 8ciei moswyi KuKkog8oi cminku (0o 240-
00006020 6iKky). llosnuii Komniexc MOp@ONOCIYHUX O3HAK IMYHOKOMAUMEHMHOCMI hopmyemovcs 8
JMIMGOIOHUX CMPYKMYPAX KUMMEUHUKA MYCKYCHUX Ka4oK 00 60-006068020 iKY

Myckycna kauka, oughyzna nimgpoiona mxanuna, rimpamuuni 8y3iuKu, azpezosani aimpamuuni
8Y371UKU, 08AHAOYAMUNATA, NOPOIHCHA MA K1Yy006a KUUWKU

ITocTanoBka npodjeMu. AKTyaJbHUM y Hall
Yac € MUTaHHS II0J0 IeTAIbHUX JAOCTIIKEHb 0CO-
O6nmuBocteil OynoBu 1 (pyHKIII iIMyHHOI CHUCTEMHU
MPOYKTUBHOI MTHIII, 30KpeMa, JTiIMPOITHUX CTPY-
KTYp, aCOI[IHOBaHMX 13 CIM30BUMHU OOOJOHKAMH
TpyOKOMOAIOHUX oOpraHiB, MoOp¢odyHKIIIOHATE-
HUW CTAaTyC SIKMX, BU3HA4Ya€ CTaH IPUPOIHOI pe-
3UCTEHTHOCTI Ta PEAKTHBHOCTI OpraHiB amapary
TpaBieHHd [2, 6]. Lls npobiaema HabyBae ocobu-
BOT'O 3HA4YEHHS B yMOBAxX IMPOMHUCIIOBOTO NTaXiBHU-
[TBa, [0 CHOPUYMHEHO HETAaTWBHUM BIUIMBOM aH-
TPONOTeHHUX (DAKTOPIB HA TIOKA3HUKH KUTTE3AT-
HOCTi Tt |3, 8].

3HaHHS 3aKOHOMIpPHOCTEH MOPGOTEHE3y JiM-
(GOoiTHUX CTPYKTYp KUIIEYHHUKY CBIHCHKOT NTHIIL €
HEOOXITHUM i1 OUThII TIIMOOKOTO PO3YMIHHS
naToreHe3y XBopoO OpraHiB TpaBJICHHS, a TaKOX
CTBOPCHHSI €(DEKTUBHHX METOIIB IMYHOKOPEKIIIi,
IMYHOCTUMYJIAIIT Ta iIMyHONIPO(DITAKTHKH B yMO-
Bax iX IHTEHCHUBHOTO BHpoOIIyBaHHsI. Mopdorenes
nepudepiiHux JTMQPOIAHUX OpraHiB HaHOUIBII
JETATBHO JTOCHIDKEHI B JIIOJIMHM, Ja0OpaTOPHUX
TBapUH Ta JNEAKUX BUIIB MPOJYKTUBHUX CCaBIIIB
[6, 8]. Cepen mpOAYKTUBHOI MTHII HAKOLIBII Je-
TaJILHO JIOCHIpKEH] TiMpoinHI opranu Kypeii [3, 5,
7], mimcaruuni By3nH ryceil Ta kauok. He3zpaxkaro-
Yy Ha T€, 0 B OCTaHHI POKW B 0ararhbox KpaiHax
€Bponu MyCKYCHMX KadoK Ta iX riOpHau HIMPOKO
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BUKOPUCTOBYIOTh JJII MPOMHUCIIOBOTO pPO3BEJICH-
Hs, 0cOOIMBOCTI MOPGOJIOTIYHOTO CTATyCy iX Ji-
M(DOITHUX YyTBOPEHb, ACOIIHOBAHUX 13 CITM30BHUMH
000JIOHKaMU TPYOKOMOIIOHUX OpTraHiB, 3aJUIIA-
IOTHCSl Mali’Ke He 3’ ICOBAaHUMHU.

Merta nocaimkeHHsi. BusHauntu 0coOmBOCTI
Mop¢oreHe3y Ta CTpyKTypHO-(PYHKIIIOHAIBHOI Opra-
Hizamii JTiMGOITHUX YTBOPIB CIM30BOI OOOJOHKH
TOHKOI KUIIIKA MYCKYCHUX Ka4OK Ha TKAHUHHOMY Ta
KIIITHHHOMY PIBHSIX CTPYKTYPHOI OpraHizaiii y paH-
HBOMY ITOCTHATAJIbHOMY OHTOTeHe31 (BiJ HapOKEeH-
HS1 JTO HACTAHHS CTAaTEBOI 3PIIIOCTI).

Marepian i Meroau aociaixkeHHsi. Poboty
MPOBOAMIM B Jaboparopii ricTonorii, iMyHOLIUTO-
xiMii Ta maromopdosorii HayKoBO — JOCIITHOTO
1eHTpy 0i00e3meKr Ta EKOJOTIYHOTO KOHTPOIIO
pecypciB AIIK JIHImponeTpoBCHKOTO IEPHKABHOTO
arpapHO-eKOHOMIYHOTO YHIBEPCUTETY.

JlocnmipKyBaay JBaHAIIATUIIATY, TTOPOXKHIO 1
KIIyOOBY KHILKY KTIHIYHO 3I0pPOBHX, HE BaKIIMHO-
BaHMX, MYCKyCHHX Ka4oK BikoMm 1-, 5-, 10-, 15-,
20-, 25-, 30-, 60-, 90-, 120-, 150-, 180-, 210- Ta
240- 116 (1Mo 5 roJiB y KOXKHIN TpyIi), BAPOIIEHUX
B yMoBax BiBapito. JlocHipkeHHS ~ Makpo-
MikpoaHatoMii 1 Tororpadii miM(oimHUX CTpPyK-
TYp CIM30BO1 OOOJOHKHU MOPOKHBOI KUIIKH, MPO-
BOMWIIHM 3a MeTonukor Hellman.

Bini6pani opranu ¢dixkcysanu y 10%-my po3uu-
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Hi (popMmalliHy 3 MONANBIINM BUTOTOBIICHHSIM TO-
TalbHUX TapadiHoBux (3-5 MKM), Ta 3aMOpOXKe-
HuX (15-20 MKM) TicTONOTIYHHX 3pi3iB 3a KIacHy-
HOIO METOJIMKOIO0. 3pi3u (apOyBaIu TeMaTOKCHUITI-
HoM Epnixa Ta eo3unom, asyp II- eozuHom T1a im-
npernyBainu cpioom 3a dyrom y monudikarii
I[1.M. I'aBpunina [4]. KijgbKkicHe CHiBBiIHOIICHHS
Ta AKICHY XapaKTepUCTUKY TKAHUHHHUX KOMIIOHE-
HTIB Ta KOMIIOHEHTIB JIIM(pOITHUX yTBOPEHb TOH-
KOT KUIIIKKA BU3HAYaJIM METOJIOM TiCTIOCTEPEOMET-
pii 3 BUKOPUCTAHHIM OKYISPHHX TECTOBHX CHC-
tem 3a I. [ ABranginoum [1].

Pesyabratu aocaimxenns. I[Ipouec mopdo-
dbyHKIIOHAaTBEHOT AudepeHIiamii 1 cremiam3anii
JTiMQOITHUX YTBOPIB TOHKOI KHIIKH B MYCKYCHUX
KauoK BiJIOYBAETHCS y TIEBHIM MOCTIOBHOCTI: BiJ
cTanii KOHUEHTpalii JiMpOiTHUX KIITHH, pO3Mi-
IICHUX Yy BJIACHIA TUIACTHUHII CIIM30BOI OOOJIOHKH
TOHKOT KHIIKH JOOOBHX KA4EHST 1 MpeicTaBlie-
HUX HEBEJMKOIO KUIBbKICTIO MOOJMHOKO pO3TAllIo-
BaHUX JIIM(POUHUTIB, 10 GOPMYBAHHS MOOAMHOKUX
JIB3, a B mopanbmomy i AJIB 6e3 neHTpiB Ta 3
HeHTpaMu po3MHOKeHHST y 90-240-1060B01 NTH-
Ii.

Ho 20-mo6oBoro Biky JiM]OigHI yTBOPEHHS
BCIX BIJ/IUTIB TOHKOI KUIIIKN KAYECHST MIPEICTaBIIe-
Hi T Y3HUMH CKYMTYCHHSAMU JTIM(OiTHUX KITITHH,
10 JIOKATI30BaHl y BIACHIN IUIACTHHIN CIH30BOi
000JIOHKH 1 MarOTh BUTJISIT OJHOPITHUX 32 CBOEIO
OynoBoto ytBopeHb JJIT Oe3 Bumaumux pospi-
JUKEHBb Ta yIIIIbHEHb y 1ieHTpi. Hagam y mporeci
mudepenmianii 1iM(oiTHOT TKAHWHHU TTOYHHAIOTH
dbopmysartucs JIB3.

JIlimQoigHi CTPYKTYpH CIH30BOI OOOJIOHKH
JNBAHAALSTUIIANO] KHUIIKM Yy MYCKYCHHX KadokK
npencrasieni Bukiouno JJIT, mimoma sikoi cra-
HOBUTH 1,41 % Bixg 3arajbHOi IUIONII CJIM30BOI
000JI0HKH, Ta TOOAUHOKUMH JIB3, 1110 3’ IBISIOTE-
cs1 3 20-25-no60Boro Biky, ix BII cknamae 1,12%,
a KUIBbKICTh MOCTYIOBO 301IbLIYEThCSA A0 HACTaH-
HsI CTATEBOI 3pLIOCTI.

Bropunni JIB3, sk ocHOBHI MOpQoI0riuHi Ma-
pKepu IMyHOKOMITETEHTHOCTI, y CIM30Bii 000110-
HI[l ABAaHAALATUTIANO! KHITKA KA4OK BUSBISIOTHCS
3 90-mo6oBoro Biky, iX uactka ckiamgae 1,10%.
XapakTepHi s 1boro oprana ccasuis AJIB y
Kadok 110 240-mo00BOr0 BiKYy HE BHSBISIOTHCS.
OTxe, y Mopdorenesi TiM(POITHUX CTPYKTYp CIIH-
30BOi OOOJIOHKH JABAHAIATUIIATIO] KHIIIKH MYCKY-
CHHMX Ka4OK MOKHA BUJUIUTU TPU OCHOBHHUX IEpi-
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onu: mnepeBaxHuit possutok JJIT (mo 20-25-
nob6oBoro Biky); JIB3 6e3 meHTpiB pO3MHOKECHHS
(25-120 ni6) ta JIB3 3 meHTpamMu pO3MHOXKECHHS
(120-240-g0060Buii BiK).

Crnig 3a3Ha4WTH, 10 TOBHHUM KOMIUIEKC MOP-
(hoJIOTIYHUX O3HAK, SKUH CBIAYUTH MPO (YHKITIO-
HaJbHY 3piiicTh napenxivu B AJIB ki1y0oBOi Ku-
IIKA, BUABIAIOTH Jumie y 60-mo60oBOi mTHIL,
BMmict JIJIT cranoButs 39,05 %, JIB3 6e3 1ieHTpiB
po3mHOxkeHHs — 11,56%, JIB3 3 nenrpamu po3-
MHOKeHHS — 3,27 %.

Ha TkanmHHOMY PiBHI KHUIIKOBY OJSIIKY (hop-
mytoTh JIB3, mo po3mimyioTbes y BiacHii miac-
THHII CJTM30BOi O0OJIOHKH, TIEPEBAXKHO, y TUISHIT
OCHOBM KHIIIKOBUX BOpcuHOK. JIB3 nokanizoBaHi
cepen JJIT, sika MOBHICTIO 3alOBHIOE MPOMIXKKH
MK KMIIKOBUMH BOPCHHKAMHU Ta KPHUIITaMH, Mic-
SIMH PYHHYIOUH X, 110 HaJla€ iM BUTJISIAY CBOEPI-
IHUX “cemnT’”.

[Tounnarouu 3 90-7000BOTO BIKY, Yy CTIHII TIO-
POXHBOI Ta KIyOOBOi KHIIOK KadyeHSAT BilOyBa-
€TBCS CTPIMKHUH pO3BUTOK BTOpUHHKX JIB3 Ha Tmi
3MeHIeHHsT BimHOCHOI KinmbkocTi JJIT y cxmani
AJIB. JIB3 3011bI1yI0ThCSl Y pO3Mipax, JOKami3y-
I0TBCS Y BJIACHINM TUTACTHHII CITU30BOT OOOJIOHKH
01711 OCHOBM Ta Ha PiBHI CEPEIMHMU BUCOTH KHII-
KOBHUX BOPCUHOK.

Bin 120-m060Boro Biky 10 HacTaHHsS CTaTEBOL
3putocTi (240 ni0) y cau30Biii 000JI0HIII BCIiX BiJ-
I1TIB TOHKOI KHIIKU 3aBEpINYEThCS (OpMyBaHHS
JIB3 sk 3 neHTpamu, Tak 1 0€3 IEeHTPIB PO3MHO-
KEHHS. Y MOPOKHIN Ta KIyOOBiM KHIIKaxX 301b-
mIyeTbest po3Mip 1 kumbkicTe AJIB, y ckmami axkux
npeBanioloTh JIB3 i3 meHTpamMu pO3MHOKEHHS,
0COOIMBO BEJIMKi, HA TJi 30UJIBIIECHHS BiAHOCHOI
KUTBKOCTI JIM(OiTHUX KIITHH, CepeiHix JiMdo-
LUTIB Ta MJIa3MAaTUYHUX KIITHH.

Orxe, mopdodyHKioHaNbHA nudepeHIiarmis i
creriasizamis JJiMGOITHUX YTBOPIB TOHKOT KUIITKH
Ma€e BIKOBI Ta perioHapHi 0coOJIMBOCTI 1 BigOyBa-
€ThCS y TIEBHIN mocigoBHOCTI. B nBaHaamsTuna-
miit xumi: nepumit eran (1-30 1i6) — mepeBax-
Huii po3sutok JJIT; mpyruit eram (30-90 mi6) —
¢dopmyBanus JIB3 6e3 1EHTPIB PO3ZMHOKEHHS Y
BJIACHIA TUIACTHHIN CJIM30BOi OOOJIOHKH; TPETii
eramn (90-240 ni6) — popmysanns JIB3 3 nenrpa-
MU PO3MHOXEHHSI MaiyKe 10 BCid TOBIIMHI BJlac-
HOI TUTACTUHKHU CIIM30BOI O0O0JOHKU. Y MOPOXKHIH
Ta KJIyOOBiM kumi: mepmuii eran (1-25 mi6) —
nepeBaxxHuit po3sutok JIT ta mooauHokux JIB3
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Ilopoxas

Pucynok. Cxema jokaJizanii iIMyHHHX YyTBOPiB TOHKOI KHIIIKM MYCKYCHOI Ka4KH

0e3 IEHTPIB PO3MHOXEHHS;, Apyruil eramn (25-60
ni6) — ¢dopmysanns AJIB; Tpertiit eran (60-90
ni0) — mepeBakHUi po3BUTOK JIB3 i3 cBITIMMU
neHtpamu y ckiani AJIB; uwerBeptuii eran (90—
240 ni6) — dhbopmyBaHHS OaraTopsAHUX CTPYKTYP
JIB3 y ckiaai ciau30BOi Ta M'S30BOi 0OOJOHOK
opraHiB (pucyHok). Cepen niM¢poiTHUX YTBOpIB
cJIM30BOi OOOJIOHKM TOPOKHBOT Ta KIIyOOBOT KH-
mok Haibinema BIT mimdoigHoi TkanuHM (TTOHAT
90%) manexwutrh AJIB, Mo ckiamgy SKUX BXOHSTH
JUIT, JIB3 Ha pi3HHX PiBHAX CTPYKTYpPHOI OpraHi-
3amii, emTemnii, KPUNTH CIU30BOI OOOJNIOHKH Ta
MyXKa CIOJIydHa TKaHWHA BiIIMOBITHOTO BiAALTY
kumku. JIB3 nokamizosani cepen IJIT, ska mo-
BHICTIO 3allOBHIOE€ TPOMDKKH MK KHIITKOBUMH
BOPCUHKAMH Ta KPHUIITAMH, MICISIMH PYHHYIOUH
iX, yTBOproe cBoepigHi “centh’. BikoBi 3MiHU
KJIITHHHOTO CKJIaJy IMyHHHMX YTBOPIB CIH30BOi
000JIOHKHM BCIX BIAJUIIB TOHKOI KHIIKH XapaKTe-
PHU3YIOTHCSL TIOCTYIIOBUM 301UIBIICHHSIM 3arabHOT
KUTBKOCT1 JTIMGBOITHUX KIITHH Ta Makpoharou-
TiB: 10 30-1000BOTO BiKy — MEPEBAXXKHO 3a paxy-
HOK MOMyJIsIii Manux jgiMmponuti y ckiaami JJIT
1 JIB3 6e3 meHTpiB pO3MHOXEHHS Ha IMOBEPXHI
CIIN30BOI OOOJIOHKM ABAHAMIATHUIIAIO] KUIIKKA Ta
JIB3 3 nienTpamMu po3MHOKEHHS y CKJIajli TTOPOXK-
HBOI Ta KIIy00oBO1 KHIIOK; 3 90- no 240-1060B0OT0O
BIKy — IIOCTYIIOBO 3pOCTAa€ BIJHOCHA KIIBKICTh
TUTa3MaTHYHUX KIIITUH, CEPEIHIX Ta BEIUKHUX JiM-
dboruTiB Ha TII HE3HAYHOTO 3HIKCHHS BMICTY

PETUKYJISAPHHUX KITITHH.

BucHoBku:

1. Mopdorenes mimMpoigHUX CTPYKTYp TOHKOI
KHUIIKH MYCKYCHHX KAQuOK MpPOTATOM PaHHBOTO
MMOCTHATAIBHOTO OHTOreHe3y (Bim 1- mo 240-
00OBOTO BiKY) BiIOyBAa€ThCS MOETANTHO BiJ| CTa-
nii KoHIeHTparii JiMQPOITHUX KIITHH Yy BIIACHIHN
TUTACTUHII CIU30BOi OOOJIOHKHM 10 (POpMyBaHHS
niMpoinaux OnAmoK (arperopaHux JiMQaTHIHUX
BY3JIMKIB) 3 TOTAJBHUM XapaKTEpPOM JIOKami3arlii
B1JI €MITEJIIO0 CIIM30BOT /10 CEPO3HOT 000JIOHKH.

2. O3Haku CTPYKTYypHO-(YHKIIOHATBHOI AM-
depenmianii Ta cnemianizamii JiMEGOITHUX YTBO-
pEHb B MeXaX TOHKOi KHIIKH MYCKYCHUX KadoK
BIJIPI3HAETHCS 3HAYHUM CTYIICHEM BapiabebHOC-
Ti. BiicyTHICT Ha BCIX eTanax po3BUTKY BIOPSI-
KOBaHMX JIM(OIMHUX YTBOPIB y CTIHII JBaHAIIS-
TUTIATOI KUIIKH, CYMPOBOKYEThCS 1HTEHCUBHUM
dbopmyBaHHSIM BUCOKOU(DEpeHITiHoBaHUX JiM(}O-
imHUX OJISIIIOK B CTIHIII TOPOXKHBOI Ta KIyOOBOI
KHIIIOK Y KUTBKOCTI Oinbire Hixk 90% Bix 3araib-
HOTO BMICTY JIiM(OiTHOT TKAHUHHU.

3. Kommiekc MopdosoriyHux 03HaK IMyHOKO-
MIETEHTHOCTI B CIU30Bii OOOJIOHII TOHKOT KHUIII-
KA MYCKYCHHX Ka4OK MPOTSATOM MOCTHATAJIHHOTO
OHTOTEHE3y (POPMYETHCS MOBLIHHO Ta MOCTYIIOBO
HPOTSTOM MEPLIMX MICSIIB XKHUTTS 3 MOABOIO YiT-
KHX CTPYKTYPHUX MapkepiB (yHKIlII aHTUTLIOYT-
BOpPEHHsI B JIMQOiTHUX YTBOpax IBaHAJIISATHIIA-
7101 Kuiku y 90- 1060BUX Ka4eHST, TOPOKHBOT Ta
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OCOBEHHOCTH JIOKAJIN3AIMU ATPEI'HPOBAHHBIX JINMM®PATUYECKHUX
Y3EJIKOB TOHKOW KMIIIKA MYCKYCHBIX YTOK

bapcykosa B. B., IIpokymenkosa E. I'.
Hnenponemposckuil 20cy0apCcmeenHblil a2papHo-3KOHOMUYecKull yHugepcumem, 2. [[nenponemposck

Yemanosneno, umo mopghocenes numpoudnvix cmpykmyp moHKot KUWKU MYCKYCHbIX YIMOK 6 meye-
HUe paHHe20 NOCMHAMANILHO20 OHMO2eHe3d NPOUCXO0UM 8 MpU OCHOBHLIX dmana: passumue oughgys-
HOU TUMDOUOHOU MKAHU U TUMPAMUYECKUX V3eTK08 Oe3 YeHmpos pazmuodicenus (k 30-cymounomy 603-
pacmy), gpopmuposarue azpe2uposanHvlx aumpamuyeckux yzeikos (k 60-cymounomy gospacmy), pa3eu-
mue OOUHOYHBIX U ACPeCUPOBAHHBIX JUMPAMUYECKUX Y3ENKO8 C UYEHMPAMU DPA3SMHONCEHUS U UX
"pacnpocmpanenus’ 6 npedenax éceti moawu Kumeurnou cmeuku (xk 240-cymounomy eozpacmy). Ilonnwiii
KOMNIEKC MOPE@ON0SULECKUX NPUSHAKOS UMMYHOKOMREMEHMHOCIU GopmMupyemcs 6 JIuUM@OUOHbIX
CMPYKMypax KUeyHUuKa MycKyCHuIX ymok K 60-cymounomy eo3pacmy

Mpyckycnasa ymka, ougpdyznas numgouonas mrkauns, rumpamuueckue y3eaKu, azpecupoéantvle
aumpamuueckue y3eaku, 1UM@ouonvie Kjiemku, 08eHAOUAMUNEPCMHAA, MOWAA U NO0B300UIHASA
KUWKuU




