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Mema pooomu — Oocrioumu Oesaxi cicmomMempuyni napamempu Cmpomu XopiarbHux
B0PCUHOK NAAYEHMU NPU NEPeOUdACHUX NOT02AX NOPIGHAHO 3 (DI3I0N02IUHOI 8A2IMHICMIO.
Mamepian i memoou. Mamepian (30 nrayenm npu nepeduacrux nonoeax ma 30 niayenm
npu ¢izionoziunin eacimmocmi) ikcysanu 22-24 200unu 6 HellmpanvHoMy 3a0ygepeHomy
10 %-my pozuumi opmaniny, nicia 3He800HeHHA ) BUCXIOHIN bamapei cnupmig 1020
sanusanu 8 napagin npu 580C, pobunu cepilini 2icmonociuni 3pisu 5 MKM 3a8MOGUIKU.
Iicna  Odenapaginizayii  30iticHioganu ix 3a0apeneHHs: 2eMAMOKCUTIHOM | e03UHOM,
eicmoximiune 3a0apelenHs Ha 3a2anbHull OLI0K i3 bpomgheHonosum cunim 3a boexezom,
cicmoximiune 3abapenents Ha Koideen ma @iopun XpomMomponom-600HUM OIAKUMHUM
3a H. 3. Crinuenxom. Bukonana maxodc Komn tomepha mMopghomempiss Ha nonepeonbo
OMPUMANUX YUDPOBUX KONIAX ONMUUHUX MIKPOCKONIUHUX 300PaANCEHb MKAHUHU (MIKPOCKON
Delta Optical Evolution 100 (nranaxpomamuuni 00’ ekmugu 6i0ON0GIOHO 00 HEOOXIOHO20
onmuynozo 30inbuwenns), ma yupposea kamepa Olympus SP550UZ)). Lugposi ronii
300padicenHs aHanizyeanu 3a 0ONOMO20l0 Konii 8inbHOI (freeware) cheyianizoéanoi 0s
yughposux 2icmomempuyHux 00CniodceHy Komn romepHoi npoepamu ImageJ v1.52. Ha
Yu@posux KONIAX ONMULHUX 300PaAdCEHb MEMOOOM KOMN TOMEPHOT MiKpooeHcumomempii
V CHONYYHOMKAHUHHUX BONOKHAX BUSHAYAU ONMUYHY 2YCIUHY 3A0apeNieHHs Ha 3a2aTbHULL
OINOK, onmuyHy 2yCmuHy 3a0apeiients Ha KoldeeH, NUMoMuUll 00 €M CHOIYYHOMKAHUHHUX
B0JIOKOH Y NO3ACYOUHHOMY THMepCMuYil 8 PI3HUX MUNAx XopianbrHux eopcunok. Ompumani
yughposi Oami o0bpobneno cmamucmuyHo. Bukopucmosysanu napamempuyni memoou
CMAMUCMUYHO20 AHAI3Y. 00PAXY8aHHsL CepeOHbOI apumemuuHoi ma it NOXUOKU, HenapHuil
0600iunuil Kpumepii Cmvlodenma, a maxodc Henapamempuunui Kpumepiti Mann-Whitney.
Pesynomamu. He e6ussneno 2icoOnux GiOMIHHOCMeU KIMuH cmpomu npu Qizionoiunii
saeimuocmi ma nepeduacHumu nonozamu. Boowouac, oyinka cmany B0NOKHUCMO20
KOMNOHEHmMA CMpOMU XOPIaNbHUX 60PCUHOK 3d MPbOMA NApAMempamu NoKa3and, o
ONMUYHA 2YCMUHA 3a0ap6TIeHHS CHOYYHOMKAHUHHUX 80TIOKOH HA 302abHUL DIIOK ma KollazeH
He 3MIHIOBANACS NPU NEePeOHaACHUX NON02aX, OOHAK MOJCHA 6Y10 nobauumu 3MeHUueHHs.
nokasnuxa «llumomuii 06’ em cnoTYYHOMKAHUKHUX 60TIOKOH ) RO3ACYOUHHOMY THIMEPCIUYILY.
Bucnosku. Ilpu nepeduacHux nonozax nopieHAHO 3 (DI3I0N02IUHON 6ACIMHICIIO
8I03HAYAEMbCA  3MEHUWEHH — NUMOMO020 00 '€My  CHOJYYHOMKAHUHHUX — BOJIOKOH
Y  NnO3acyOUHHOMY [HMEPCuyii  NPOMIJICHUX HE3PIAUX, NPOMIJNCHUX 3piiux ma
MEPMIHATLHUX  BOPCUHOK, MOOI 5K GIACMUSOCMI CAMUX 60IO0KOH He 3MIHIOIOMbCS
8I0N0GIOHO 00 OUIHKU ONMUYHOI 2YCIMUHU 3A2albHO20 DIIKA MA KONA2EHY.
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HISTOMETRICAL PARAMETERS OF STROMA OF CHORIAL VILLI
OF THE PLACENTA IN PREMATURE LABOR

P Y. Tokar

Bukovinian State Medical University, Chernivtsi, Ukraine

The purpose of the research—to establish some histometric parameters of the chorionic villi
stroma of the placenta during premature birth in comparison with physiological pregnancy.
Material and methods. The material (30 placentas in premature births and 30 placentas in
physiological pregnancies) was fixed for 22-24 hours in a neutral buffered 10 % formalin
solution. Next, the material was dehydrated in an ascending battery of alcohols and
imbedded in paraffin at 580C. Serial histological sections 5 um thick were made on a sled
microtome. After de-embedding, serial histological sections were stained with hematoxylin
and eosin, histochemical staining for total protein with bromophenol blue according to
Bogheg, histochemical staining for collagen and fibrin with chromotrope — water blue
according to N. Z. Slinchenko. In addition to the descriptive method of histopathological
examination, computer morphometry was performed on previously obtained digital copies
of optical microscopic images of the tissue (Delta Optical Evolution 100 microscope
{planachromatic lenses according to the required optical magnification} and Olympus
SP550UZ digital camera). Digital copies of the image were analyzed using a freeware
copy of the ImageJ v1.52 computer program specialized for digital histometric studies.
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In particular, the optical density of staining for total protein in the connective tissue
fibers, the optical density of staining for collagen in the connective tissue fibers, and
the specific volume of the connective tissue fibers in the extravascular interstitium in
various types of chorionic villi were determined on digital copies of optical images using
computer microdensitometry. The obtained digital data were processed statistically. In
particular, with the help of a copy of the free (freeware) computer program for statistical
calculations PAST v 4.14, a preliminary test for the normality of the distribution was
applied according to the Wilkie-Hahn-Shapiro test. For all studied statistical samples,
according to this criterion, the hypothesis about the normality of the distribution was
not rejected (at p=0.05), therefore, parametric methods of statistical analysis were used:
calculation of the arithmetic mean and its error, the odd two-sided Student test. Along
with the Student s test, the non-parametric Mann-Whitney test was also used.

The results. Concerning stromal cells, no differences were found between physiological
pregnancy and preterm birth. But some changes were found in the fibrous component of
the stroma of chorionic villi. In order to determine the state of the fibrous component of the
stroma of chorionic villi, evaluation of it was carried out according to three parameters.
The optical density of the staining of the connective tissue fibers for total protein and
collagen did not change in premature birth, however, a decrease in the «Specific volume
of the connective tissue fibers in the extravascular interstitiumy indicator could be seen.
Conclusions. According to the obtained histometric data, a decrease in the specific
volume of the connective tissue fibers in the extravascular interstitium of intermediate
immature, intermediate mature, and terminal villi is noted in premature birth compared
to physiological pregnancy, while the properties of the fibers themselves do not change

according to the optical density assessment of total protein and collagen.

Beryn

3Bakaroun Ha HETIEPEPBHU I HAYKOBHH POTPEC y raiy3i
aKyIIepCTBa Ta TIHEKOJIOTiI, MOpQoorii, CUCTEeMaTHYHe
JIOCJI/DKEHHS TICTOMETPUYHHUX XapaKTEPUCTUK CTPOMH
XOpiaJIbHUX BOPCHHOK y KOHTEKCTI IepeI4acHUX I0JIOTIB
NPEICTABISE BHKIMBY MPOOIEMAaTHKY, IO 3aCIyroOBYE
Ha HaiexHy yBary. CydJacHi aKyIlIep-TiHEeKOJIOTH Ta
HayKOBIII CTaBJISATH IIEpe COOO0 3aBJaHHS MTOITINOICHOTO
il BUBYCHHS, OCKUIBKM BOHA BiJirpae KIIOYOBY POJIb
y BCTAHOBJEHHI JiarHo3y, MpPOTHO3yBaHHI BariTHOCTI
Ta PO3poOIll ONTUMAILHUX TEPANCBTUYHUX CTPATETii.
JlocniukeHHS ricTOMeTpii CTPOMH XOpiaJIbHUX BOPCHHOK
IIpY TIepeIyacHUX IOJIOTaX CIPSIMOBaHI Ha 3’SICyBaHHS
X maroreHe3dy Ta MOXJIMBOCTEH KIJIHIYHOTO BTpPYYaHHS
y TeW CKIagHWid aKylmiepChKui KOHTEKCT. OTpumai
pe3yNbTaTi BUOKPEMIIIOIOTHCSI BKIIMBOIO ITPAKTUYHOIO
MIHHICTIO i1 po3poOKM  €(pEeKTUBHUX  MiAXOIIB
y BEICHHI BariTHUX, CHPSIMOBAaHMX HA IOKpAIIEHHS
MepUHATAIFHAX Ta MAaTepUHCHKUX pe3yiprariB. OTxke,
aHaJIi3 TICTOMETPUYHUX ITapaMeTpiB CTPOMHU XOpialbHUX
BOPCHHOK € B&XJMBHM BEKTOPOM PO3BUTKY HayKH Ta
NPaKTUKK aKyLIepCTBa, MOIMONIOIYH B1JITOBIJANIBHICTD
3a 3a0e3MeUYeHHs] BUCOKOTO PIiBHS MEIWYHOI JTOTIOMOTH
BariTHUM y CKJIQJIHUX KJIIHIYHMX YMOBaXx.

MeTta po6oTH — JOCHIIUTH OKpeMi TiCTOMETPUYHI
napaMeTpy CTPOMH XOpiaJbHUX BOPCHHOK IUIALICHTH
TIpH TIEPEAYIACHUX T0JI0TaxX MOPIBHAHO 3 (hi31070TIYHOIO
BariTHICTIO.

MarepiaJ i MeToaM 10CTiTZKEHHS

Martepiain (30 rurarneHT npu neperaacHux mojiorax ta 30
IIaeHT npu QizionoriuHiid BaritHoCTi) QikcyBam 22-24
TOJMHH B HEWTpajbHOMY 3a0ydpepeHomy 10 % po3umHi
¢dopmaitiny. [am mMarepiai 3HCBOIHIOBAIHM Y BUCXITHIN
Oarapei cimpTiB Ta 3ayiBany B mapadin mpu 580 C. Ha
CAaHHOMY MIKpOTOMi pOOWMIIM cepiliHi TricTomoriudi 3pi3n
5 mkM 3aBroBuikd. Ilicns penapadinizauii cepifiHUX
Kuninivyna Ta ekcriepuMeHTanbHa naronoris. 2024. T.23, Ne 1 (87)

TICTOJIOTIYHMX  3pi3iB  BUKOHYBUIM  3a0apBICHHS
TEeMAaTOKCHIIIHOM 1 €03MHOM, TiCTOXIMIYHE 3a0apBIICHHS Ha
3arajbHUM OLT0OK 3 OpomenoroBuM cuHiM 3a borxerom,
ricroxiMmiuHe 3a0apBieHHs Ha KojareH Ta (GiOpuH
XPOMOTPOITOM-BOIHUM OnakuTHUM 3a H. 3. CriHueHKOM.
OKpiM  ONHWCOBOrO  METOMy  TiCTOIATOJOTIYHOTO
JIOCIIJDKEHHS, BHKOHAaHa KOMIT IOTepHa Mopdomerpis,
SIKy TIPOBOJMJIM HA IIONEPEHBO OTPUMAHUX LU(PPOBUX
KOIisIX ~ ONTHUYHUX  MIKPOCKOIYHUX  300pa)KeHb
TkaHuHU (Mikpockonn Delta Optical Evolution 100
(TumaHaxpoMaTHydHi 00’ EKTUBH BiIMOBITHO 10 HEOOX1THOTO
ONTUYHOTO 301UTbIIeHHS) Ta IUdpoBa kamepa Olympus
SP550UZ)). Hudposi kormii 300pakeHHs] aHATI3yBAIN 3a
Jonomororo komii ButeHOT (freeware) crierianizoBaHoi st
IU(POBUX TICTOMETPUYHHX JIOCII/PKEHb KOMIT IOTEPHOL
nporpamu ImageJ v1.52. Ha nudpoBHX KOMisIX ONTUYHIX
300pakeHb METOJIOM KOMIT FOTEPHOT MiKpPOJIEHCHTOMETPi1
BH3HAYaJM ONITHYHY TYCTHHY 3a0apBlIeHHS Ha 3arajbHAN
OIIOK Ta ONTHYHY TYCTHHY 3a0apBiCHHS Ha KOJareH
y CHOJIyYHOTKaHHMHHUX BOJIOKHAX, HIHTOMHH 00’€M
CHOJNYYHOTKAaHMHHUX  BOJIOKOH Yy  MO3aCyIMHHOMY
IHTEPCTHULIT B PI3HHUX TUMAX XOpiaJbHUX BOPCHHOK.

Kowmicieto 3 murans OioMenn4HOI €THKU TOPYIIEHB
MOPAJIBHO-IIPABOBUX TIPABMJI MPOBENCHHS MEIWYHHUX
HAyKOBUX JIOCIHI/KCHb (KJIIHIYHUX) HE BHSIBICHO
(mporoxon Ne 1 Bix 15.09.2022).

Otpumani 1u¢poBi naHi 00poOIEHO CTAaTHCTHYHO.
3okpemMa, 3a JOMOMOrol0 Komii BinbHOI (freeware)
KOMII FOT€PHOI IpOTpaMy JJIsl CTAaTHCTHYHUX 00PaxyHKiB
PAST v 4.14 3xilicHIOBaIM TIOTIEPETHIO MEPEBIpKYy Ha
HOPMAJIBHICTh PO3MOAINY 3a Kpurepiem Binki-Xana-
Mamipo. [ns BCiX BHBYEHHX CTAaTUCTUYHHX BHOIPOK
3TiTHO 3 MM KPHUTEpieEM TinoTe3a Mpo HOPMabHICTh
posnominy He Bimxwisnacs (mpu  p=0,05), Tomy
BHKOPHCTOBYBAJIH ITApaMETPUYHI METOIH CTaTHCTHYHOTO
aHayizy: oOpaxyBaHHs CepeaHBOI apuPMEeTHYHOi Ta i
NOXWOKH, HeMapHUi ABOOIYHMH KpuTepi CThiofeHTa.
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PesyabTaTn Ta iX 06roBopeHHs

logo KIITHH CTPOMH HE BHSBICHO JKOJHUX
BiIMIHHOCTeH MK (i3ionoriyHoOI0 BariTHICTIO Ta
nepexgacHUME Honoramu. OHAK BUSBIICHI JEsIKi 3MiHI
Y BOJOKHHUCTOMY KOMITOHEHTI CTPOMH XOpiaJIbHUX
BOpCUHOK. JIyisi BHW3HAYCHHS CTaHY BOJIOKHHCTOTO
KOMITOHEHTa CTPOMH XOpialbHMX BOPCHHOK IIPOBENCHA
foro omiHKa 3a TpbOMa mapamerpamu (Tabmmmi 1-3).
V Tabn. 1 HaBomATHECS HaHi IIOL0 MOKasHWKa « OmTHYHA
I'yCTHHA TiCTOXIMIYHOro 3a0apBieHHS Ha 3arajbHHUH
OLIIOK y CITOMyYHOTKAHUHHUX BOJIOKHAXY.

3rigHo 3 gaHuMU Tabm. 1, He BHSBJIEHO 3MiH
B IHTGHCHUBHOCTI TiCTOXIMi4YHOTO 3a0apBlCHHS Ha
OUIOK y CIONyYHOTKAaHWHHUX BOJIOKHAX DI3HUX THITIB
BOPCHHOK, IO MiJITBEPKEHO pUCyHKamH | Ta 2.

AHAJIOTIYHO J10 3arajibHOTO OiJIKa CIIOTYyYHOTKAHHHHUX
BOJIOKOH BOPCHHOK PI3HHX THIIB, HE BHSBJICHO 3MiH y
TTOoKa3HNKY «ONTHYHA TYCTHHATICTOXIMIYHOT0 3a0apBICHHS
Ha KOJIareH» y CHOJyYHOTKaHUHHHUX BOJIOKHAX» (Taou. 2).

Ile Takox BHAHO ¥ 3 pucyHKiB 3 Ta 4, sKi
LTFOCTPYIOTh OCOONUBOCTI TiCTOXIMIYHOTO 3a0apBICHHS
3 XpOMOTPOITOM-BOTHAM O1akuTHIM 32 H. 3. CiriHgeHKOM.

Ta6auusa 1

OnTHYHA rycTHHA ricToxXiMiuHOro 3a0apBJ/ieHHS HA 3arajJbHMii OLJIOK Y CHOJYYHOTKAHUHHUX BOJTOKHAX
BOPCHHOK «00MiHY» NIJIALlEHTH NPH Nepea4YacHuX mojorax ta giziosoriuniii Barirnocri (M+m)

44

®izionoriuna | [lepegqgacHi
ITokazHuk BariTHICTb TOJIOTH
(n=30) (n=30)
OnTruyHa rycTuHa 3a0apBiIeHHS Ha 3arajbHHUM OLITOK y CIIONTYYHOTKAaHMHHHUX
yeTut pBIIC y cioiy 0,21+0,009 | 0,20+0,010
BOJIOKHAX IMPOMIKHHMX HE3PIIMX BOPCHHOK (B.OMI.ONT.I'YCT.)
OnTuyHa rycTiHa 3a0apBIIeHHS Ha 3arajbHHUM OLTOK y CIIONTYYHOTKAaHMHHHUX
yerut pB y cuioy 0,32+0,012 | 0,310,011
BOJIOKHAX MPOMIXKHHX 3PiIMX BOPCHHOK (B.OJ.ONT.T'YCT.)
OnTrvHa rycTHHA 3a0apBICHHS Ha 3aTABHIH OLTOK y CIIONTyYHOTKAHIHHHHUX BOJIOKHAX 03440013 | 0.34+0.012
TEepMiHAIBHUX Ta TEPMIHATBHHUX «CIEIaTi30BaHMX» BOPCHHOK (B.OA.ONT.IYCT.) i i i >

e
b

Puc. 1. ®izionoriyna BaritHicTh. Y momi 30py npomixHi 3pimi (I13B) ta Tepminansai (TB) Bopcurku. I'icTroximiuna
METO/IMKa Ha 3arajibHuil 0110k 3 OpoMpenonoBumM cuHiM 3a borxerom. 006.20x, Ok.10x (ontrune 30inbueHHs 200X)

Puc. 2. [lepexgacui momorw. Y moi 30py npomixkai 3pii (II3B) Ta TepminansHi (TB) Bopcunkm. [cTroximiuaa
METOJIMKA Ha 3aralbHUH O110K 3 OpoMdenonoBuM cuHiM 3a borxerom. 06.20x, Ok.10x (onTrnune 30inbmeHHst 200x).
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Ta6aunus 2

OnruyHa rycTuHa ricroxiMmivHoro 3a0apBJieHHS HA KOJIATeH Y CHOJYYHOTKAHMHHUX BOJOKHAX BOPCHHOK
«00MiHYy» IUIalleHTH NP NepeAYacHuX nojorax Ta (izionoriuniii Barirnocri (M+m)

[ T — ®dizionoriyHa BariTHiCThb [epenuacHi monoru
(n=30) (n=30)

OnTryHa TycTHHA 3a0apBJICHHS HA KOJarcH
Y CTIONyYHOTKAaHWHHHX BOJIOKHAX IMPOMIKHIX HE3PLIHX 0,19+0,011 0,18+0,011
BOPCHHOK (B.OJI.ONT.I'YCT.)
OnTryHa TycTHHA 3a0apBJICHHS HA KOJAarcH
Y CTIOyYHOTKAaHWHHHX BOJIOKHAX ITPOMIKHHX 3PUTHX 0,28+0,009 0,284+0,010
BOPCHHOK (B.OJI.ONT.I'YCT.)
OnTryHa rycTHHA 3a0apBIeHHS Ha KOJareH
Y CIIOMyYHOTKAHWHHUX BOJIOKHAX TEPMiHAIBHUX Ta 0,32+0,010 0,31+0,011
TEpMIHAJIBHUX «CICIiaTi30BaHNX» BOPCUHOK (B.OJI.ONT.I'YCT.)

Puc. 3. ®izionoriuna BaritHiCTh. Y moimi 30py mpomixHi 3pimi (I13B) ta Tepminansai (TB) Bopcunku. I'icToximiuna
METONIMKA 3 XpOMOTponoM-BogHNM OnmakuTHAM 3a H. 3. Criingenkom. 06.20x, Ox.10x (onrriane 36insmeras 200x).

Puc. 4. [lepexuacui nomoru. Y momi 30py npomixdi 3pini (II3B) ta repminansri (TB) Bopcuaku. Nicroximiuna
METOMKa 3 XpOMOTpOoM-BogHNM OnakuTHuM 3a H. 3. Cninuenkom. 06.20x, Ok.10x (ontryne 36inbeHas 200x).

HesBaxaroun Ha Te, 1110 ONITUYHA I'YCTHHA 3a0apBICHHS
CIIOTYYHOTKAaHHUX BOJIOKOH Ha 3araJbHUi OiIOK Ta
KoJIareH He 3MIHIOBaJIacs MpH IIependacHHUX I0Jorax,
OJIHaK MOXKHa OyJ10 MO0AYMTH 3MEHILIEHHS ITOKAa3HUKa
«[IutomMmuit 00’€M  CHONYYHOTKAaHHHHHAX  BOJIOKOH

Kuninivyna Ta ekcriepuMeHTanbHa naronoris. 2024. T.23, Ne 1 (87)

y mo3acyauHHOMY iHTepcTuiii». Lle Bia3Hagamocs y Bcix
THIIaX BOPCHHOK «OOMiHY» (Tabm. 3).

Ilomo DPOMDKHMX 3pUIMX Ta TEPMiHAIBHHUX
BOPCHHOK II€ MO)XHa I00aYMTH Ha BHUIIECHABEICHHUX
pucynkax 3 ta 4.
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Taonuusa 3

IInToMmii 00°€M cIIOTYYHOTKAHMHHUX BOJIOKOH Y 103aCYINHHOMY IHTepCTHILII BOPCHHOK «00MiHY» IUIALEHTH
MPHU NepeaYacHUX moJiorax ta ¢iziosoriuniii Barirnocti (M+m)

[ T — ®diziosoriyna BaritHicTh | [lepemyacHi moioru
(n=30) (n=30)
ITutoMuit 06’€M CITOTYYHOTKAHUHHUX BOJIOKOH Y TIO3aCyTUHHOMY 8.4+0.23 6,2+0,20
IHTEPCTHUILIT IPOMIKHUX HE3pUTHX BOPCHHOK (%) T P<0,001
[TutoMuit 06’€M CITOTYYHOTKAHUHHUX BOJIOKOH Y TIO3aCYTUHHOMY 18.840 38 14,5+0,34
IHTEPCTHUILIT TPOMIKHUX 3pLIHX BOPCUHOK (%) R P<0,001
[TuTomuii 06’ €M CIIONYYHOTKAHUHHUX BOJIOKOH Y MO3aCYyIHHHOMY 29.4+0.41
IHTEPCTHLIT TEPMIHAJIBHUX TA TEPMIHAJIBHUX «CIIELiaTi30BaHNX) 34,2+0,44 P<0.001
BOPCHHOK (%) ’

Ipumimxa. P — 0ocmogipuicme GIOMIHHOCIEU MIdC 2DYRAMU NOPIGHAHHSL.

BucnoBkn

BignoBigHO 10 OTPUMaHHUX TiCTOMETPHYHUX JAHUX
IIpY NepedacHuX I0JI0rax MOPIBHAHO 3 (iziooriyHo0
BariTHICTIO  BII3HAYA€THCS 3MEHIIEHHS ITUTOMOTO
00’€My CIIOIyYHOTKAHHHHHX BOJIOKOH Y I103aCyITHHHOMY
IHTEePCTHLII NPOMDKHHUX HE3pUIHX, NPOMDKHHMX 3pLIHX
Ta TepMiHAJBHUX BOPCHUHOK, Y TOW 4Yac sIK BIACTUBOCTI
CaMHX BOJIOKOH HE 3MIHIOIOTBCS 3TiIHO 3 OLIHKOIO
ONTUYHOI TYCTHHH 3arajbHOTO OilKa Ta KONareHy.

IlepcnekTUBH MOAAJBIIMX A0CTITKEHD

1. MonekynspHi MEXaHI3MH: JIOCIIIIKEHHS
MOJICKYJISIPHUX TPOIECiB, SKi JieXKaTb B OCHOBI 3MiH
Yy CTpOMi XOpiaJIbHUX BOPCHHOK IIpH TepeadacHUX
MOJIOrax, JacThb 3MOTY OTPUMATH TIHOIIE PO3yMiHHS
MaToTeHe3y IbOr0 CTaHy Ta BU3HAYUTH HOBI LTI JUIS
Teparii.

2. BiaTBopeHHs MojieNel: BAKOPUCTAHHS KIIITHHHUX
Ta TKAaHWHHUX KyJIbTyp JJIsI CTBOPEHHS MOJEJei
XOpiaIbHAX BOPCHHOK MOXKE JOTIOMOI'TH BHUBYUTH iXHIO
(yHKIiOHATBbHY aKTHBHICTh Ta BIUIMB Pi3HHUX (aKToOpiB
Ha iX PO3BUTOK.

3. KuiHiyHi  JOCHI/DKEHHS: TPOBENEHHS  OUIbII
00’ €KTUBHUX Ta MPOCHCKTUBHUX KIIHIYHHUX JIOCIIiIKCHb
3 MacmTabHOIO BHOIPKOIO MaHWX HANACTh MOXIIMBICTH
OI[IHUTH  B3a€EMO3B’SA30K MK  TICTOMETPUIHHMHU
napamMeTpamMy CTPOMH XOPiadbHUX BOPCHHOK Ta PU3UKOM
MepeYacHuX TMOJIOTiB, a TaKOXK €(EeKTUBHICTH pi3HUX
METO/IiB JTIKyBaHHSI.

4. biomapkepu: HOIIyK Ta Bajifamis OioMapKepiB,
SIKI aCOIIOIOTBCA 3 MEepemMYacHUMH IIOJIOraMU 4Yepe3
3MIHM B CTPOMI XOpiaJIbHUX BOPCHHOK, MOXKE CIIPHATH
pO3po0Ili HOBMUX METOMIB JIarHOCTHKH Ta CTparerii
YIPaBITiHHS UM CTAHOM.
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