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AHOTALUIA

byxaHueHko O.[1. AudepeHuiiiHa giarHoCcTVKa NaTonoriyHmMx pyouis, Lo
NOKanizoBaHi B Pi3HMX AiNSHKAX ronosu Ta wui. - KeanigikayiinHa HaykoBa npas
Ha rnpasax pyKonucy.

OuncepTauis Ha 3000yTTS HayKOBOro CTyreHs AOKTopa (inocodii  3a
cneujanbHICTIO 221 - cTOMATonoria. - YKpaiHcbka MeAu4yHa CTOMAaTOo/1oriyHa
akagemis, MNontaea, 2020.

[iarHoctmka pisHOBMAIB PYyOLEBO3MIHEHMX TKAHWH TOM0BA Ta LUMT, LIO
BUHUKAKOTb YHACNIAOK OnepaTuBHUX BTPYYaHb, 3a/IMLLIAETLCA aKTyaslbHUM | CoLjia/ibHO
3HAYUMUM TMUTAHHAM Cy4acHOI LLeNIernHO-NMLeBOoT Xipyprii. HeoOXigHICTb Po3po6Ku
Liei TeMyn 0OYMOB/IEHA 3HAYHOK YACTOTOK) BWMHUKHEHHA came MaTonorivyHuX
pybuiB, HeAOCTaTHbO eqeKTUBHUMMK pe3ynibTaTaMu TX NiKyBaHHS, BUPaXKEHHICTHO
KNIHIYHMX MOPYLUEHb Ta MOX/MBICTIO peLenBYBaHHA. HesBaxaroum Ha iCHyBaHHS
3HAYHOT KifIbKOCTI HAyKOBMX POOGIT, MPUCBAYEHUX BUBYEHHIO €TIONOriT, NaToreHesy
Ta NiKyBaHHK pyoUiB, NMUTAHHAM TX AUQepeHUinHOT [iarHOCTUKMA [OHeAaBHa
npuainsanace HefocTaTHA yBeara.

HeoOxifHO 3a3HaunTK, WO MPOBedeHHA NiKyBaHHA 6e3 ypaxyBaHHS
NaToMoposIorivyHOI CTPYKTYpy Py6UiB MPU3BOAMTL 34€e6iNbLLOro A0 He3Ha4yHOro
TepaneBTUYHOrO ediekTy, HEernporHo3oBaHWX | HenepefbayvyBaHWX HaCNifKiB.
JocuTb 4acTo /19 BCTAHOB/IEHHS BUAY pyobus € notpeba y 3acTOCyBaHHI
[00aTKOBMX MeTOAIB [AOCNIIKEHHSA, TaKMX $K KanifgpocKomnis, OnpoMiHEHHS
yNbTPaioNeToBUMM MPOMEHAMMU, TICTONOrIYHE LOCMIIKEHHS PYOLIEBO3MIHEHNX
TKaHUH TOWO. OfHaK BMKOPWUCTAHHA [JaHMX MeTOAiB, OOMEXYETbCA TXHbOH
He0CTaTHLOK IH(POPMATUBHICTIO ab0 CKNaAHICTIO MPOBEAEHHS, LLIO, 3i CBOro GOKY,
MPU3BOANTL [0 3HAYHOI KISIbKOCTI  AlarHOCTUYHMX MOMWMIOK. Buxogaum 3
HaBefeHOro, [AOUiNIbHAM € YAOCKOHa/leHHS METOAIB HeiHBa3MBHOI [AiarHOCTUKK
nicnaonepayinHUX HOPMOTPOMIYHUX | MATONOTIYHMX PYOLIB LWIKipKM 06/M4ys Ta
LUMT LUSIIXOM 3aCTOCYBaHHSA CyYacHUX LUMMPOBUX Ta KOMMIOTEPHUX TEXHOJONIN 3

ypaxyBaHHSIM FeHETUYHOT CNafKOBOCTI.
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Hamn 6yno  obctexxeHo 60  mauieHTiB i3 nicnsonepayinHuMm
HOPMOTPOMIYHNUMM Ta MATONOTIYHUMK PYOLAMKM LWIKIPKM 06AMYYA Ta LK, Lo
3HaxXoAMNMCA Ha CTalioHapHOMY NiKyBaHHI Yy BiAAINEHHI LLenenHo-NULeBOT Xipyprii
Micna onepaTtuUBHUX BTPyYaHb. B HayKoBY PO3POOKY 3a/lydyeHO nNauieHTIB TuM
pyouiB B AKX MiATBEPAKEHWNI HA OCHOBI K/IHIYHOTO OOCTEXEHHS.

Ana  KNIHIYHOT  XapakTepuCTUKU  TUMY  MaTofioriyHUX  pybuiB  Hamu
BUKOPMCTAHA CXeMa iX AKICHOI OUIHKW Yy BWUMNAAi 3BefeHOI CTaHAapTu3alinHoi
Tabnuui  (AsetikoB [A.C., CkpunHuk B.M., 2013 p.), Aka XapakTepusysasia
PyOLIEBO3MIHEHY TKaHUHY 3a M’ATbMa 03HaKamW, LLO OLiHeHi B 6anax [120].

KniHiyi HopmoTpodiuHMX py6uiB BigNoBigae 3araibHa cyma 6anis 7,1+1,2
6ann, atpoivyHmx - 5,2+0,8, rinepTpodiuHnx - 12,4+2,3, KenoigHux 15,812 Ganu
BIANOBIAHO.

TakuM YMHOM, 3a KIHIYHUMWM O3HaKaMW MauieHTiB y 6anax Hamu 6yno
PO3MOAINEHO TX Ha 4 KAIHIYHKUX rpynun: 1 rpyna - nauieHTn 3 nicngonepauiitHumm
HOPMOTPOMIYHUMK  pybusaMm  WwKipn (15 oci6); 2 rpyna - nauieHTn 3
nicnaonepayinHUMy aTpodhiyHUMK pyousammn wkipw (15 ocib); 3 rpyna - nawieHTn 3
nicnaonepayinHuMy  rinepTpodiyHmmmn  pyousamm wkipn (15 oci6); 4 rpyna -
nawieHTn 3 nicngonepawinHMmM KenotgHuMn pyouamm wkipy (15 ocib);

AndepeHuiiHa agiarHocTMKa MK pisHOBMAAMM MaToNOrivyHMX PyOUiB LUKipW
06/Myus Ta WWi  NpoBoAunacA 3a 3anporoHOBaHMMM HaMW  aBTOPCbKUMU
MeToAuKaMu, fAKi  MonsAraldTb Y 3aCTOCYBaHHI  CyyaCHMX  LMPOBMX Ta
KOMM’KOTEPHUX TEXHOMONiA 3 ypaxXyBaHHSM HasBHOCTI Yy MauieHTiB nonimopgiamy
reHa konareny | tuny A2 COL1A2 (re42524).

Mig 4ac BWKOHAHHA LM(POBOT Bi3yanisauii rpaiyHMX 3006paXkKeHb
30BHILIHLOTO BUINSA4Y PYyO6UEBO3MIHEHUX TKaHWH BUKOPUCTOBYBa/IMCA 8-6iTHI
LUMDPOBI 300paXKeHHA i3 MIKCENbHOK CKMafoBoto 24 6iTn (Mo 8 6IT Bif KOXHOro
Konbopy). MakcumasibHe 3HayYeHHA YMCTOrO YepBOHOIrO KOMbOPY BM3HAYanocs SK
K/255-0/0-B/0. 3a aHanorieto BM3Ha4yaMcs 3eMeHi Ta CUHI Konbopy. Konboposuia
CMEKTP Y KOXHil Touli 300paXKeHHs BM3Ha4YaBCA LMPPOBUMU 3HAYEHHAMWU TPbOX

OCHOBHUX KO/bOPIB 3 X BifICOTKOBMM 3HaYeHHAM Ta CyMapHM 6Gaiom.
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Hamu npoBefeHo JochifXeHHSA po3noLiny KONbOPOBUX KOHCTAHT YePBOHOTO,
3e/1eHOr0 Ta CUHLOTO KOMIbOPIB B IHTAKTHIM LWKipi, MeAianbHOMY, AWUCTa/lbHOMY
Kpato, a TaKOX Yy CepefHiin 30HI pyous. BcTaHOBMEHO, WO IHTEHCUBHICTb
3ab6apBneHHsa TpbOMa Kosibopamu B cucTeMi AOB y TepMiHa/IbHUX TOYKax pyoud Ta
MOro cepefuHi Mae [OCTOBIPHO Pi3HI MOKAa3HUKK, caMe TOMYy nif 4Yac iX
KOHCEepPBaTMBHOIO NiKyBaHHS KOHLIEHTpaLinHNIA TpagieHT po3ynHy npenapary, SKum
BBOAUTLCA B TOBLLY pyousd, Moxe OyTn pisHUM. Lle i 06yMOB/IHOE €KOHOMIYHY
AOUIMbHICTb TAKOr0 /liKyBaHHS.

KniHiyHe BWBYEHHSA 3ara/lbHUX XapakTepucTuK pyobus [OMOBHIOBASIOCA
[OAATKOBUM aHasli3oM CTPYKTYPHUX OCO6/IMBOCTEN pPyOLEBO3MIHEHUX TKaHWH 3a
[0MOMOroK YNbTPa3ByKOBOro AocnigpkeHHA anapatom biwew ACLUOKCY 70
(pipmn  CimeHc, HimeyunHa) 3 uyactoToro pgatumka 20-40 My, lMpu usomy
OLiHIOBa/IM TOBLUMHY py6bLiB, CTYMiHb [AM(EPEeHLItOBAHHA TKaHWH, LWIiIbHICTb,
0C00MMBOCTI apXITEKTOHIKM LUAPIB LKIPW, TXHIO CTPYKTYPY.

Y Xxopi ynbTpasByKOBOro AOCMNIAXKeHHS Y BCIX NauieHTiB Oyno BUABIEHO
MOTOBLLEHHSA PYOLEBOi TKaHVHWU Y NMOPIBHAHHI 3 HOPMa/IbHO LUKIpOK. Mpu Lbomy
BCTaHOB/IEHO, LLIO NPV HOPMOTPOGiYHOMY pYyOLLIi BfacHe py6LeBa 30Ha exorpaqiyHo
MPaKTUYHO He BIAPISHAETLCA Bif IHTAKTHOT AepMu.

BiAMIHHICTIO yNbTPa3ByKOBOI KapTUHWM aTpoiyHMx pyobuiB € Te, LIO
TOBLWMHA PYy6LEBOI TKAHWHW CMOCTEPIraeETbCA MEHLUOK, HDK IHTaKTHOT LUKipW.
BrnacHa 30Ha pyous mae cepefHin CTyMiHb €XOreHHOCTI 3 JOCUTb PIBHOMIPHUM
PO3MOAINOM BOJIOKOH CMOMYYHOT TKaHWHW. Cepef BiAMIHHOCTER cnif BIiAMITUTU
[EL0 PO3MUTY BEPXHIO MeXy [AepMa/ibHO-enifepMasibHUX 3B’A3KIB Ta OifbLu
BUPAXKEHY HMKHIO MEXY, L0 PO3finse pyoLeBO3MiHEHY TKaHWHY i3 TinoAepmoto.

Pesynbtatn ¥3 - [oCnifkKeHHA rinepTpodivyHmMX pyouis  [03BOAUAN
BCTAHOBUTH, WO pybLeBa TKaHWHA Oifiblle MOTOBLLEHA, HIXX Lie CNOCTepiraeTbea y
BUMaAKY YTBOPEHHA HOPMOTpodiyHOro pyéus. CTpykTypa py6ueBoi 30HK
reTeporeHHa, cnosly4HOTKaHWHHI BO/IOKHA PO3MOoAisieHi HepiBHOMIpHO. KpiM Toro,

BM3HAYalOTbCA 30HW 3HMXKEHOI EeXOreHHOCTI 3 BIAHOCHO YiTKUMW PiBHUMMU
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KOHTypamMu. 3BepTae Ha cebe yBary i TOi (aKkT, WO MeXi MiXK py6LEeBO3MIHEHOIO i
HOPMa/IbHOO LLIKIPOHO YiTKi.

B oci6 i3 KenoigH1UMu pybusamu BracHe 30Ha pyoLs XapakTepusyeTbCs GifbLL
BUPKEHUM MMOTOBLUEHHAM [EPMU, HDK Yy TiNepTpoivyHnX pyobusx, a Takox
HepIBHOMIPHICTIO T TOBLUMHM | €XOreHHOCTI 3 nepeBaXKaHHAM [INAHOK 3HMKEHOT
eXOLLiNIbHOCTI 6e3 YiTKOro ocepefKoBaHOro (parMeHTyBaHHA. KenoigHuin py6eLb
TaKOX XapaKTepu3yeTbCA BIACYTHICTIO YITKMX MeX MDK PyOLEBO3MIHEHOH |
HOPMa/IbHOK TKaHWHaMW.

[Mif yac BCTAHOB/IEHHA B32EMO3B’A3KIB MiXK MONIMOP(MHNMN reHOoTUMaMmM reHa
konareHy | Tuny A2 COL1A2 (re42524) i3 nokasHuMKamn uudgpoBoi Bidyanisauii
rpaiyHmMx  UMQPOBMX 300paxkeHb, Y3-napameTpamu, K/iHIYHOK  OLIHKOHO
nicnsonepayiiHux pyoéuis o6nmMyus Ta LWKT BCTAHOBMEHO, WO Y MauieHTIB i3
HOPMOTPOgiYHUMK PYbUsSMM YacToTa 3ycTpivaemocTi reHotuny GG reHa CObIA2
(re42524), 36inblieHa B 1,40 pa3a (80%), a yactoTa anenst C 3HMXKeHa B 2,56 pasy
(10%) (x2=3,21; p=0,07) y MOPIiBHAHHI 3 MauieHTaMn 3 NaToNOriYHNUMK PYOLAMM
(55,5% Ta 25,6% BigNOBIAHO).

Y rpyni nauieHTiB i3 natonoriyHumu pyéusamu reHotunu reHa COLL1A2
(r642524) i3 HaasHicTio anend C A C 1a CC) acouiiioBaHi 3 fesaKumu napameTpamu
30BHILLIHBLOIO KiHIYHOrO CTaHy py6LEeBO3MIHEHNX TKaHWH: Konip py6us (p=0,027)
Ta yyTnmBicTb pyous (p=0,034). BigcyTHi acouiaTUBHI 3B’A3KM MiXK NMONIMOPHHUMM
BapiaHTamun reHa COL1A2 (re42524) Ta nokasHnkamun Y31 Ta RGB 06CTeXeHHAM.

3anponoHoBaHWi aNropuTM OOCTEXeHHS MaLieHTiB i3 pyousamMu ronosu Ta
lwni, Wo nepepbayac 060B’A3KOBE LMPPOBE Ta Y/bTPa3BYKOBE [AOCIIKEHHA 3
ypaxyBaHHAM TeHeTUYHOI CNafKOBOCTI, [03BO/ISE€ [LOCTOBIPHO BCTAHOBUTU TUM
pybus Ta OuiHIOBaTK B AMHAMILI 3MiHW B py6LEBO3MIHEHMX TKaHMHaX.

Knto4voBi crioBa: HOPMOTPOMIYHUIA pybeLb, NaToNorivyHuniA pybeub, uupposa

Bi3yanisauis, yNnbTpasByKoBe AOC/IIKEHHS, reHOTUN reHa KosareHy.



ANNOTATION

Bukhanchenko O.P. Differential diagnostics of pathological scars localized in
different parts of the head and neck. — Qualification research work on the
manuscript basis.

Thesis for the degree of Doctor of Philosophy in specialty 221 — Dentistry. —
Ukrainian Medical Dental Academy, Poltava, 2020.

Diagnostics of scarring of the head and neck tissues resulting from surgical
interventions remains an urgent and socially significant issue of modern
maxillofacial surgery. The need to develop this topic is due to high frequency of
occurrence of pathological scars, their ineffective treatment, the severity of their
clinical manifestations and possible relapses.

It should be noted that treatment without taking into account the
pathomorphological structure of the scars, as a rule, leads to the absence of tangible
therapeutic effect, relapses and increased growth of scar tissue. Quite often, in order
to make a diagnosis, there is a need for additional research methods, such as
radioisotope clearance, thermography, magnetic resonance imaging, capillaroscopy,
UV irradiation, histological examination of scar tissue, etc. However, the use of
these methods of studying scar tissue 1s limited by their lack of informativeness or
complexity of performance, which, in turn, leads to a significant number of
diagnostic errors. Based on the above, it 1s advisable to improve the methods of non-
invasive diagnosis of postoperative normotrophic and pathological scars of the face
and neck by applying modern digital and computer technologies, taking into account
genetic inheritance.

The study included 60 patients with postoperative normotrophic and
pathological scars of the face and neck, who underwent inpatient treatment after
planned surgical interventions for various diseases. We examined patients in whom
the type of scars was morphologically confirmed in advance. The norm was taken as

a symmetrical intact area of the skin.
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In the first stage of the study, a retrospective analysis of case histories of
patients with the presence of postoperative scars of the scalp and neck was
performed.

According to the pathomorphological features, the patients were divided into
4 clinical groups with normotrophic, atrophic, hypertrophic and keloid scars by 15
people respectively.

Differential diagnosis of pathological scars in the skin of the face and neck
was carried out according to the author's proposed methods, which include the use
of modern digital and computer technologies, taking into account the polymorphism
of genotype of collagen gene A2 COL1A2 (1s42524).

When using digital visualization of graphic digital images of the scar tissue
appearance, 8-bit digital images with a pixel component of 24 bits (8 bits of each
color) were used. The maximum value of pure red was determined as R/255-G/0-
B/0. By analogy, green and blue colors were determined. The color spectrum at each
point of the image was determined by the digital values of the three colors, with
their percentage value and the total score.

We conducted a study of the distribution of color constants of red, green and
blue in the intact skin, medial, distal margin, as well as in the middle area of the
scar. It has been established that the intensity of coloring in three colors in the RGB
system at the terminal points of the scar and its middle has significantly different
indicators. Therefore, in the conservative treatment, the concentration gradient of
the drug solution, which is administered into the thickness of the scar may be
different. Thus, the economic feasibility of such treatment is justified.

Clinical study of general characteristics of the scar was supplemented by an
additional analysis of the structural features of scar tissue by ultrasound using
Simens ACUSONCYV 70 device (Siemens, Germany) with a sensor frequency of 20-
40 MHz. The thickness of scars, the degree of differentiation, the echogenicity, the
architectonics features of the skin layers, and their homogeneity in the damaged area

were evaluated.
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Ultrasound revealed the thickened scar tissue as compared to normal skin in
all patients. It was found that in normotrophic scarring, the scar area itself is
virtually indistinguishable from the healthy dermis.

The difference between an ultrasound image of atrophic scars 1s that the depth
of the scar tissue is less than the thickness of intact skin. The proper scar area had an
average degree of echogenicity with a rather uniform distribution of connective
tissue fibers. Among the differences, a slightly blurred upper border of the dermal-
epidermal ligaments and a more pronounced lower border separating the scar-
modified tissue were noted.

The results of ultrasound examination of hypertrophic scars allowed us to
reveal that the scar tissue is more thickened than is observed in case of
normotrophic scar formation. The structure of the scar zone is heterogeneous, the
connective tissue fibers are unevenly distributed. In addition, the areas of reduced
echogenicity with relatively clear and even contours are defined. Noteworthy 1s the
fact that the boundaries between scarring and normal skin are clear.

In individuals with keloid scars, the area of the scar is characterized by a
much more pronounced thickening of the dermis than in hypertrophic scars, as well
as unevenness of its thickness and echogenicity with the predominance of areas of
reduced echo-density without clear structural differentiation. The keloid scar is also
characterized by the absence of clear boundaries between the scar and normal
tissues.

When establishing the links between the polymorphic genotypes of collagen
gene type I A2 COL1A2 (1s42524) with digital imaging indices of graphical digital
images, ultrasound and clinical evaluation parameters of postoperative scars of the
face and neck in patients with normotrophic scars in different topographic
anatomical areas, the rate of the GG genotype of the COL1A2 gene (rs42524) was
increased by 1.40 times (80%) and the C allele frequency decreased was by 2.56
times (10%) (2 = 3.21; p = 0.07) as compared with pathologic patients scarring
(55.5% and 25.6%, respectively).
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In the group of patients with pathological scars, the genotypes ofthe COL1A2
gene (rs42524), with the presence of the C allele (GC and CC), are associated with
some parameters of the external clinical status of scar tissue: scar color (p = 0.027)
and scar sensitivity (p = 0.034). There are no associative links between the
polymorphic variants ofthe COL1A2 gene (rs42524), ultrasound and RGB indices.

The proposed algorithm for examination of patients with scars of the head and
neck, which requires mandatory digital and ultrasound, taking into account genetic
inheritance, allows us to reliably determine the type of scar and to evaluate the
dynamics of changes in the scar tissue.

Key words: pathological scar, normotrophic scar, digital imaging, ultrasound

examination, genotype of collagen gene.
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BCTYII

AKTYaJIbHICTh TeMH. 3a CY4YaCHMX yMOB TpoOiieMa BUHUKHEHHS
NICISONEPallifHAX MATOJIOrTYHUX PYyOLIB IIKIpXW FOJIOBM Ta IIWi HE BTPAYaE CBOET
aKTyaslbHOCTI. [le TOSACHIOETBCS 3HAYHOK)  YaCTOTOK BUHUKHEHHS — Came
MaToJIOriyHuX pyOmiB wmKipd. Ha »kajab, B OCTaHHI POKM YMCIO MAIIEHTIB 13
NaTOJOTTYHUMK PyOLSIMH IOKIPY TOJOBH Ta IIHi, IO 3BEPTAKOTHCA 0 LIEICIHO-
JUIEBUX XIPYpriB, HEBNMHHO 3pocTae. lle O0OyMOBJIEHO SK MI1JBULICHHSIM
€CTETUYHUX BUMOI CYCHUJIbCTBA, TaK 1 30UIBIICHHSIM KUIBKOCTI BUNAJKIB
(opMyBaHHSI MATOJOTIYHUX PYOLIB MICHS OMEPATUBHUX BTPYYaHb 1 MHUMOBLIBHO
[162, 170, 190, 230, 279]. Ha ceoroaHi B jliTepaTypl ICHYIOTh JaHI IOA0 MPOoOIeMu
Ta 0cOOMMBOCTEH AMQPEPECHUIAHOI AIAarHOCTHKHM MATOJIONTYHUX PYOLIB, MPOTE BCl
BOHU HE JCTAII30BaH1, MatOTh OararounciieHH1 po30ikHocTl [75, 158, 175, 177, 270,
285].

KiliHIYHMMM TIpOsIBAMM MATOJIOTIYHUX PYOLIB TKAHWH € OOJbOB1 BIAYYTTS
pPI3HOT  IHTEHCUBHOCTI, BUHMKHEHHS CBEpOEXKY Ta  CTIATYBaHHS  IOKIPH.
PyOueBo3miHeH1  TKaHWHM  TOJOBM Ta Wi  BUKIMKAKOTH  NOPYLICHHS
NCUXOEMOLIIMHOTO  CTaHy,  MOPOKYHOTb  BIAUYTTS  O€3NEPCIEKTHBHOCTI,
HEMOBHOLIHHOCTI, HEBINEBHEHOCTI, 3MEHIIYIOTh AYXOBHI1 1 TPYAOBI MOKITMBOCTI
0COOMCTOCTI, YaCTO MPHU3BOJAATH 0 PO3BUTKY TAKMX IHTEPKYPEHTHUX 3aXBOPIOBAHb
NICUXOCOMATHYHOTO MOXOKECHHS, SIK HEBPO3H, CTEHOKap/isl, FNepTOHIYHA XBOp0oOa,
a 4acoMm 1 0 MoBHOI 1HBamiam3auii mamienta [119, 121, 122]. Kpim toro, pyOuesi
nedopmMailii  MKIPK 4YacTO BEIyTh JO OOMEKEHHS PYXJIMBOCTI CKPOHEBO-
HWKHBOLIEJICITHOTO Cyrioba sK 3a PaxXyHOK KOHTPAKTypW, TakK 1 BHACIIJOK
YPAKEHHS CYXO0KWJIb, @ TAKOK MOXKYTh MPU3BOJANTH 10 XaPAKTEPHUX NATOJOTTYHHX
3miH [1, 57, 60].

Jlns BU3HAYCHHs BUAY PyOLEBO3MIHEHOI TKAHWHU IUIACTUYHI XIPYPIH, KpiM
BI3yaJIbHOTO 1 TAaKTWJIBHOTO OISy, BHKOPUCTOBYIOTH Takl 1HCTPYMEHTAJIbHI
METOIM AOCHIKEHHS, SK KIIPEHC Paaioi30ToMiB, TepMorpagdiro, MarHiTHO-

PE30HAHCHY TOMOTpadito, KAMUIIPOCKOMII0, PEHTICHOJIOTTYHE AOCTILKEHHS [56, 77,
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125, 238]. MNpoTe ix pe3ynbTaTBHE BUKOPUCTAHHS HEMOX/NBE 6€3 YA0CKOHaNEHHS
MeTOAIB  AudbepeHUinHOT  AiarHOCTUKX  NaTofioriyHMX  pyobuis,  BCEOIYHOro
AOCNIIKEHHS PYOLIEBO3MIHEHNX TKAHMH.

3acTocyBaHHA aHanily KOo/IbOPOBOr0 CrekTpa UuMppoBsol Bidyanisauii Aae
MOX/MBICTb  AMepeHLitoBaTM NaToNONyHI  pPyoLUi 3a1eXXHO Bif MOKa3HUKIB
IHTEHCMBHOCTI 3a6apB/IeHHA KO/IbOPOBMM CMEKTPOM. BMKOPUCTaHHA Pi3HUX CUCTEM
OLiHIOBaHHA CMnekTpa B AiarHoCTULi nicnsonepauiiHux pyoéuis LIKIpW LienenHo-
NNUEBOI AINIFHKN [a€ 3MOry BM3HAUUTK TUM Pyous, a 3a/eXXHO Bif Tuny obpatu
ONTUMaNIbHWUIA METOA, XipYPriYHOro BTpyYaHHS abo KOHCepBaTMBHOT Tepanii.

PO3BUTOK YNbTPa3BYKOBOI TeXHIKM | MOsiBA BMCOKOYACTOTHUX [aTUUKIB
CNpUsANN  BNPOBaPKEHHIO  Y/bTPA3BYKOBOIO AOCNIAKEHHS B AepMaTonorito,
KOCMETO/ION0, MNacCTUYHYy Ta PEeKOHCTPYKTUBHY XIipyprito ronoBuM Ta  LUWI.
YnbTpa3ByKoBe [AOCMIIKEHHS NATOMOrYHUX PYOLIB € HeiHBa3sUBHWM METOLO0M
06CTeXeHHS, 3a AONOMOrot AKOro MoXHa 06'€KTMBHO, IHPOPMATUBHO i 6e3neyHo
OLiHIOBATN 6araTtouMC/ieHHi aHaTOMIYHI CTPYKTYpW, BM3HAYaTW TUM Ta NOUHY
3a19raHHs  pybueBo3MiHeHOT TkaHUHW [6]. Tig 4ac aHanisy KinbKiCHUX AaHUX
MOXHa OUIHWUTL UM(POoBI BEIMUYMHK MOKA3HUKIB €XOreHHOCTI Y PI3HUX AiIFHKaxX
MaTonoriyHmx pyouis.

[Mpouec ¢opmyBaHHA MATOMNOrIYHMX PYyOLiB HEpPO3PMBHO MOB’A3aHUI I3
MopyLUEeHHAM CMiBBIAHOLIEHHA KOMMOHEHTIB MDKKMITUHHOrO MaTpuKcy i, B nepLuy
yepry, kKonareHy | Tuny [111]. Bigomo, WO KonareH | Tuny - nepeBaxaroumi
MO3aKNITUHHUIA MATPUKCHUIA KOMMOHEHT (DIGPO3HOro MOLIKOMKEHHS. banaHc Mix
MO3aKNITUHHUM MATPUKCHUM CUHTE30M Ta MOro Aerpajauiceto mopyLlyeTbes npu
6aratb0X NaTonoriYHNX CTaHax, Wo NpM3BOANTL 4O aHOMa/IbHOrO PEMO/ESTFOBaHHS.
Came pemMofentoBaHHA MO3aKNITUHHOTO MATPUKCY € CKMagHUM |1 >KOPCTKO
perynboBaHVM MPOLLECOM, KWW Bif0YyBaETbCA Mif Yac 3arot0BaHHA paH. 3arOeHHs
paH 3aneXutb Bif 36asaHCOBaHOT IMYHHOI peakuil, a TakoX Bif B3aeMOAii
MaTPUYHUX efieMeHTIB | konareHy [308]. Tomy fOyXe BaXIMBUM € BU3HAYEHHS

O0OATKOBMX  AiarHOCTMYHMX  MapKepiB  aHOMalbHOTO  PeMOY/OBaHHSA
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Mo3aKNiTMHHOIO MaTPUKCY, a came KonareHy nif 4yac YTBOPeHHs py6LeBO3MiHEHUX
TKaHWH Y pi3HMUX TONorpagoaHaToOMi4YHNX LINIAHKAX FO/I0BU Ta LK.

Hainbinbl nepcrneKTMBHUM, NPaBUIbHUM MigXO4OM, L0 BBXKAETLCSA HUHI, €
KOMMMEKCHUIA MigXxif O OOCTeXEeHHA MauieHTiB i3 MnaTto/foriyHuMm  pyousamu,
3aBAAKN YOMY € MOX/IMBICTb ONTMMI3YBaTU METOAN NiKYBaHHS.

3B’A30K TeMU i3 JepXXaBHUMM abo rasty3eBUMM HayKOBUMUW Mporpamamm
Ta naaHamu pobiT yctaHoBW. [ducepTauiiHa poboTa BUKOHaHa B paMKax HayKoBO-
aocnigHoi poboty  Kadeapu  XipyprivyHol cTtomartosnorii Ta  WwenenHo-nmueBol
Xipyprii 3 nNNacTUYHOK Ta PEKOHCTPYKTMBHOKD XIPYpPried ronoBuM Ta LUK
YKpalHCbKOT MeAWYHOT CTOMaTosioriyHoi akagemii (M. [Montasa) 3a TemMamu:
«dndepeHuinHa fiarHOCTUKa MaTosioriyHmMx pyo6uis, WO N0Kani3oBaHi B PIi3HUX
OiNSHKAX TONOBM Ta wWwui» (aepxaBHUn peecTpauiiinii No:  01101004629);
«[liarHoCTVKa, XipypriyHe Ta MeanKaMeHTO3He NiKyBaHHA MauieHTIB 3 TpaBMamu,
Aedektammn Ta gedopmaiamm TKaHUH, 3anasibHAMK MnpoLecaMm LesenHo-nueBsol
OINAHKW»  (OepXkaBHWUA peecTpaudiiinini No: 011911102862). ABTOpP € BUKOHABLEM

OKpPEMOro (pparmeHTa.

MeTa [OCNIMKEHHA: YAOCKOHA/IeHHA METOAIB HeiHBasWBHOI AiarHOCTUKM
nicnaonepayiiHUX HOPMOTPOMIYHUX | MATONOTIYHMX PYOLIB LUKIpKM 06/M4us Ta
LUXT LINISIXOM 3aCTOCYBaHHSA Cy4YaCHMX LMMPOBUX Ta KOMM’HOTEPHUX TEXHOMOTIN 3
ypaxyBaHHAM reHeTUYHOT CrajKOoBOCTI.

3aBfaHHSA O0CNIHKeHHS:

1 BuABMTU MOXIMBOCTI KOMbOPOBOT Bidyanisauil crnektpa pyoLeBo3mMiHEHMX
TKaQHWH LUKIPY 0611YYA Ta WKT LWAAXOM aHai3y uMgposux oTorpadii.

2. BCTaHOBUTW OCHOBHI 3aKOHOMIPHOCTI PO3MNOAINY LMMPPOBUX 3HAYEHD,
AKICHMX NOKAa3HMKIB MiK Ce/iB Ta reomMmeTpil KofbopoBoro cnekrpay cucremi AOB B
IHTAKTHIW LWKipi, HOPMOTPOIYHMX Ta NATONOTIYHNX PYyOLSX.

3. BMBUMTU xapakTep 3MiH LU(PPOBUX MOKA3HUKIB eXOreHHOCTI Ta LW isIbHOCTI

PyOLEBO3MIHEHVX TKAHUH Y Pi3HUX TUNax pyouis npu X ¥3 - AiarHOCTUL.
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4. [ocniguty MOKasHUKM TNMOMHW 3andraHHA Ta reoMeTpii Bidyanizauii
PyOLEBO3MIHEHVX TKAHUH NpPKU Y3 - AiarHOCTUL,.

5 [ocnignT Ta NOPIBHATW 4acTOTU FeHOTUMIB reHa Konareny | tuny A2
COL1A2 (re42524) y rpynax nauieHTIB |1 BCTAHOBWUTM TX B3AEMO3B’A3KMN i3
nokasHmkamn Y3[, RGB Ta napameTrpamy KaiHIYHOT OUIHKM nicngonepauiiHnx
pyoLiB 061M4YA Ta LK.

OO6’eKT AOCNIMKEHHA - PYyOLEBO3MIHEHI TKaHMHMW LWKIpK 06/M4Ys Ta LWl
nicns onepaTuUBHUX BTPYYaHb.

MpeagmeT  OOCAIMHKEHHSA - KO/fibopoBa  Bi3yanisauis CnekTpa
PyOLEBO3MIHEHMX TKAaHWH, MOKa3HUKM Y3[], yacTtoTa reHoTuniB reHa Konareny |
Tmny A2 COL1A2 (bl2524).

MeToau AoCNIMKEHHSA: KiHIYHI - AN8 BCTAHOB/IEHHS Ta aHanily NokKasHuKIB
KNiHIYHOT OLiHKM BMAY PYOLEBO3MIHEHVX TKAHWH; METOZ KOMIM’HOTEPHOro aHanisy
LMDPOBUX 300padXKEHb - 151 BCTAHOB/IEHHA OCHOBHMX 3aKOHOMIPHOCTEN po3noginy
4MCMoBUX 3HayeHb Mikcenis y cuctemi RGB; (yHKUiOHaIbHUIA - YNbTPa3BYKOBI
OOCNIIKEHHS A1A BU3HAYEHHA LWINbHOCTI IHTAKTHOI LUKIpU Ta TUMY NaTONOTriYHUX
pyoLiB; reHeTUYHI - [N BCTAHOBMEHHS 3B’A3KIB MiXK NONIMOPHHMMM reHOTUNaMu
reHa konareHy | Tuny A2 COL1A2 (M42524) i3 nokasHukamn Y3[, RGB
MOKa3HUKaMW; CTAaTUCTUYHI - [N BU3HAYEHHSI CTAaTUCTUYHUX 3aKOHOMIPHOCTEMN
PO3MOAINIB LMPPOBUX Ta aHa/IOroBUX 3HayeHb, MIMITY, amnaiTyan, cepegHboro
apU(IMETUYHOrO, MeX [AOBIpYMX IHTepBasliB i3 MPOBEAEHHAM PerpecinHoro Ta
AMCMEepPCiHOrO aHanisy.

HaykoBa HOBW3Ha OTpPUMaHWX pe3ynbTaTiB. [OMNOBHEHI HayKOBi [aHi
OAO0  BaX/NMBOCTI  Ta  HeOOXiAHOCTI  MpoBeAeHHA  [iarHOCTUKM  CTaHy
nicnsonepayitHUX HOPMOTPOMIYHUX Ta NATONOTIYHMUX PYOLIB LIKIPW, L0 A03BONSE
MpaBWIbHO CKMIACTU  NOJANbLUMA  airopuTM X JIIKYBa/IbHO-MPOMiNaKTUYHUX
3axopis.

P03p06/1eHO aBTOPCbKY METOAMKY HeiHBa3MBHOI [AiarHOCTUKM BCTaHOB/IEHHSA
BULY PYOLEBO3MIHEHOI TKaHWHW, WO Mossira€ B SAKICHIN Ta KiJIbKICHIN OLiHUI

e/fIEMEHTIB KO/IbOPOBOro CrekTpa nig 4yac Bidyanisayii UMPPOBUX CBITAMH Ta
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BUBYEHHI CTYNeHs eXOreHHOCTI Ta reOMETPUYHUX MapameTpiB MaHOpPamMHUX
CBIT/INH.

YnepLle BCTaHOB/IEHO, WO NPV Bi3yanisayii IHTAKTHOI LUKIPY HaiMeHLUWA
rpafieHT NOKa3HMKIB KO/IbOPOBOr0 CreKTpa CNoCTepiraeTbCa y YepBOHOrO KObOpY
- Ha 4 oanHuui, 3 ikcalieto HanMbINbLLIMX 3HaYeHb MOKa3HMKa CUMHLOro - Ha 10
OAVHULbL. Hainbinblua po36idKHICTb 3HAYeHb BigMIYaETLCA B KOMIbOPOBOMY CMEKTPI
KenoigHux pyo6uis, fe Bif3HAYaETbCA pi3Ke 30i/IbLUEHHA MOKa3HWKa CUHbLOro
KONbOPY 3 He3HayHMM 36i/IbLUeHHAM MMOKa3HMKa YepBOHOIMO0 3 OAHOYAaCHUM
3MeHLLUEeHHAM NOKa3HKKa 3e/1eHOr0 CreKTpa.

Mig 4Yac umpoBoi Bi3yanisauil HOPMOTPOQIYHMX py6buiB UM pPOBUIA
napameTp YCiX TPbOX KO/IbOPOBUX KOHCTAHT 3MEHLUYETLCA B CepeHbOMY Ha 71 + 6
oavHUUb. Tlig 4Yac Bisyaniszauii TKaHUH TiNepTPoIYHUX py6buiB BigMIYAETHCA
3MEHLLEHHS NOKa3HWKa 3e/1eHoro cnektpa 10 + 3 3 HanGiNbLWMMK PO3BDKHOCTAMN Y
MOKasHMKa CMHLOr0 KOMIbOPY CreKTpa B cepefHboMy Ha 15 + 4 oamHuui. IMig yac
OLiHKM UM(DPOBMX MOKA3HUKIB TKaHWH KefoIfAHOro pyous BiAMIYaETbCA HanbibLue
3HKEHHSA NOKa3HMKa YepBOHOI0 KOMbOPY - 58 + 2 oAnHML.

YnepLle [OBefeHO, WO TPbOXKObOPOBUM CNEKTP HOPMOTPOMIYHUX pyouiB
npefcTaBfeHnin y hopmi Tpaneui’ HenpasuibHOT (POPMU 3 MiHIMa/IbHUM 06’€EMOM
CUHBOTO KOMIbOPY 3 MepeBaXKaHHAM YepBOHOr0 KOMbOPY B3LOBX OCI OpAMHAT.
MpaBuiA KaTeT Tpaneuii, AKWA Biyanisye atpoiyHi py6ui, npeacTaBieHNN
LUMPOKOKD CMY)XKKOKO 4YepBOHOIO KO/MbOpYy, a /iBUA - CUHbOro. CriekTp
rinepTpodiyHmMx pyouiB Bi3yani3yeTbCa Yy BUrNA4i irypy 3 HenpasWbHOK
MOMIrOHa/IbHOK (POPMOIO 3i CMYXKKOK) CMHBOIO Y MBI YaCTWHI, WO CTOHLUYETLCH
napanenbHo Bici opauHat. Haibinbli po36iXKHOCTI BCTAHOB/IEHO B KO/bOPOBOMY
CNeKTPi KenoigHnx pyoéuis, e OiNbLWICTb LEHTPaNbHOro 06’eMy 3aiiMae Ginvi
KOJIP 3 HasABHICTIO MOOAVNHOKUX CMYXOK CMHbOIO Ta 3e/1eHOro 3 N1iB0T CTOPOHM, a 3
MpaBol 3HAXOAUTLCA OBa/lbHA CMYXKa YEPBOHOI0 KO/bOPY.

OTpvManio Nojanblunidi PO3BUTOK MUTAHHSA BMBYEHHS €XOreHHOI CTPYKTYpU
nicnaonepayiiHnUX pybueBo3MiHEHMX TKaHWH LIKipW. BCTAHOBNEHO, LU0 MOKAa3HMK

€XOreHHOCTI B CepeaHi 30HI aTpodiuHMx pybuiB cTaHoBMTL 74,9 + 6,2, a B
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nepugepuyHMX Habnmxkaetbcs [0 Hopmu. CTpPyKTypa rinepTpogivHnX pyouis
30e0iNbLLIOro CrnocTepiracTbCA rinepexoreHHOK Ta B CepefHbOMY 3HMXKYETbCA Ha
8,1% 3i 3MeHLLeHHAM NOKa3HMKa eX0reHHOCTI, Ha BiAMIHY Bif MonepesHLOT rpynu,
B cepeAHbOMY Ha 59,9 + 3,4 Halbinblui po30iKHOCTI Y BennumnHax 3aikcoBaHi y
MOKa3HWKIB KeNoifgHWX pyouiB, L0 B CcepefHiil 30HI pyousa ctaHoBUTL 49, 9+ 4,2, a
B Mefjia/lbHOMY Ta flatepajibHOMYy Kpaax - 53,9 + 2,3 1a 59,1 + 2,7 BignoBigHO.

[MPOAOBXEHO BMBYEHHSA TMOKA3HWKIB TNIMOVMHU 3a/iAraHHd Ta reoMeTpil
Bi3yanizauii pyoLeBo3MiHeHNX TKaHWH Ha eTani ¥Y3-4iarHoCTUKN. BCTaHOBMEHO, WO
Mig yac Bi3yanisauil atpogiyHmMx pyoLiB CNOCTEpPIracTbCA 3MEHLUEHHS TOBLLMHY
enigepmicy 3 ranbuHoto 3andraHHs Big 0,92 no 2,14 mm. TinepTpodiyHi py6ui
MatoTb rNNGMHY 3anaraHHs Big 0,39 [0 4,12 MM 3 Bidyasi3auli€to TKaHUHU 3 YiTKUMK
0OMEXEeHNMU KOHTYpamu, BUCOTa AKUX LOCATaE MakCUMa/IbHUX 3HaYeHb Y LEHTPI.
Hainbinblwa ravbuvHa 3andraHHa CrnocTepiracTbCa B KeloigHUX pybuax Ta
KonvBaeTbCca Big 4,8 A0 13,3 MM I3 HasABHICTIO TiMOEXOreHHUX [AiNIAHOK
HenpasuIbHOI hopmu.

[MpoBogaun aHani3 po3noAiny vyactot nonimopdismy reHa COL1A2 (w42524)
ynepLue AOBeAeHO, WO B MauieHTiB i3 nicngonepauiiHumy pyéusamm obnnyys ta
LWKT YactoTa 3ycTpivyaemocti reHotuny GG crtaHoswuna 58,3%, reHotuny GC -
36,7% Ta reHotuny CC - 5,4% Ta BignosigaB piBHoBa3i Xapgi - BanH6epra
(X2=0,04; p=0,85).

MNpakTnyHa 3HaA4YUMICTb. 3aCTOCyBaHHA aHanily KOMbOPOBOro CriekTpa
ungposmx cBiTmMH 'y cuctemi AOB  [03BONISE  MPOBECTU  HEIHBA3WBHY
AnepeHUiiHy AiarHOCTUKY BUAY nicnsornepayinHoro pyoéusd. BukopucTaHHa Y3 -
AIarHOCTUKW THTaKTHOT LWKIpKY Ta py6uUeBO3MIHEHUX TKAHWUH i3 HaLaHHAM LM(POBUX
MOKa3HMKIB Ta FeOMETPUYHMX KOHTYPIB [03BOMSE 00’€KTUBHO BCTAHOBUTU TWI
pyous, WO [aE MOX/IUBICTb CKMIACTU ONTUMaIbHUIA anropuTM NpoginakTUYHUX Ta
NiKyBaNlbHUX [ii1 i3 NOKpaLLEeHHAM (DYHKLIOHa/IbHOIO Ta eCTETUYHOrO pesynbTary.
PesynbTaT  [LOCNIMKEHHA BMNPOBaMKEHO B K/IHIYHY MNPaKTUKY |1 HaBYa/lbHO-
MeTOAMYHUIA npouec Ha Kadeapi XipypriyHol CTOMAaTo/orii Ta LenenHo-nnueBoi

Xipyprii  BiHHMLbKOro HauiOHaNbHOrO MeAWYHOro YyHiBepcutety im. M. L.
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[InporoBa; xipypriunoi crtomaroJiorii I[BaHO-DpaHKIBCBKOr0 HAIOHAIBHOIO
MEMYHOTO YHIBEPCUTETY; XIPYypriyHOi CTOMATOJIOTIT Ta HIEICMHO-IMIEBOT XIpyprii
3 IUJIACTUYHOK Ta PEKOHCTPYKTHUBHOK XIPYPri€rd TOJOBH Ta MM YKpaiHChKa
MEINYHA CTOMATOJIOTIYHA aKaaeMis, M. [lonTaBa; AMTA401 X1pypriuHoi CTOMATONOT11
3 MPOMEAECBTHKOK  XIPYPriyHOi  CTOMATONOrii  YKpaiHChKOi ~ MEIUYHOi
croMmarosoriuHoi  akazemii, M.  IloaraBa,  XipypriuHoi  cTOMAarojOrii
TepHONUIBCHKOTO ACP>KaBHOTO MEANYHOTO yHiBepeHuTeTy M. [. S1. 'opbaueBChKOTO;
XIPYpPriyHOi CTOMATOJIOTIi Ta WICNCMHO-JIMIIEBOI XIpyprii Buimoro nepxaBHOTO
HAaBYAJIBHOIO  3aKiiany YKpaiHu «bYKOBUHCBKHA  JE€pKaBHUM  MEAUYHUI
YVHIBEPCUTETY», XIPypriuHoi CTOMATONOTIi Ta  IMICJAEHHO-IMIEBOI  XIpyprii
XapKiBCbKOT0 HAI[IOHAJIbHOTO MEAMYHOTO YHIBEPCUTETY, XIPYPri4HOi CTOMATONOT]
JOUTSYOTO BIKY, AUTAYOT IIECTENHO-IAIIECBOI XIPYPrii Ta IMIUIAHTOJIOr XapKIBCbKOTO
HAI[IOHAJILHOTO ~ MEAUYHOIO  YHIBEPCUTETY,  CTOMATonorii  XapKiBCBKOIO
HAI[IOHAJILHOTO MEIWYHOTO YHIBEPCUTETY; YHIBEPCHUTETCHKOIO CTOMATOJIOTTYHOTO
LHEHTPY  XapKIBCBKOTO HALIOHAJIBHOTO MEIWYHOTO  YHIBEPCUTETY, IBaHO-
(paHKIBCHKOI 00JIACHOI KITHIYHOI JIIKapH1 Ta BIIAUIEHb XIPYPriyHOi CTOMATOJIOTI]
XapKiBCHKOT0 HALIOHAJIBHOTO MEJAMYHOTO YHIBEPCUTETY; XIPYPriuHO1 CTOMATONIONI],
K3 TOP «TepHonuibcbKka YHIBEPCUTETChKA JIKAPHS», WIEICMHO-IALIEBOI XIpyprii
[TonraBcbkoi 0OnacHOi KimiHIYHOT JikapHi M. M. B. Ckni()ocOBChKOr0; XipypriqHoi
cromarogorii OKHIT «YepHiBenpka odnacHa KIIiHIYHA JIIKAPHS»; XIpyprii TOJIOBU Ta
mmi KHIT XOP o0nacHa kiiHIYHA JTiKapHS, M. XapKiB, ENCMHO-IUIEBOT0/JIOP
BigniieHHss KHII «BiHHMIlbka MiChKa KIIHIYHA JIIKApHS MIBUJKOI MEAMYHOI
JOMTOMOTH.

Po3pobneno cnoci® iHTerpanbHoi 1M (pepeHLiifHOi JIarHOCTUKX PYOLIiB LIKIPH
TOJIOBH Ta MIKi PI3HOTO TEHEPYIO. MATEHT YKpPaiHW HA KOpUcHY Moaenb Ne 109266
MIIK A618B 8/00 / 3asBn. 04.01.2016; ony6un. 25.08.2016; bron. Ne 16.

OOrpyHTOBaHMiA 1 3aMpPONOHOBAHWIA CMOCIO MIarHOCTUKHA TINEPTPOPIuHMX
pyOLiB MIKIPH FOJIOBH TA LIMI: TATEHT YKPaiHu Ha KOPUCHY Moaenb Ne128235 MITK

A61B 1/04 / 3asBn. 19.03.2018; ony6n. 10.09.2018; bron. Ne 16.
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Po3po6/ieH0 cnocib yA0CKOHaIEHHS AMMepeHLiHOT fiarHOCTMKM pPyoLiB
LUKIPX rOMI0BY Ta LUWI PI3HOro reHesy: iHQOPMAaLiHUA NNCT NPO HOBOBBEAEHHS B
cthepi 0xopoHu 340poB’a No 11.

OcobucTun BHECOK 3a406yBaya. ABTOPOM 0COOBMCTO MPOBEAEHO MaTeHTHO-
IH(hOPMALIHMIA NOLYK, aHani3 niTepaTypHuUX [Kepen i3 JaHoi npobnemun. Yci
KNiHIYHI  JOCNiMKEHHs, Habip nauyieHTiB, CTaTUCTUYHY 0OPOOKY  JaHuX,
y3ara/lbHeHHs OTPUMaHKX pe3ynbTaTiB ANCEPTAHTOM MPOBEAEHO CAMOCTIVHO.

[nceptaHTOM pa3oM 3 KepiBHUKOM MPOBEAEHO MOBHUIA PO36Ip OCHOBHMX
TEOPEeTUYHNX Ta MPaKTUYHUX MOJIOXKEHb BfIACHOI HAyKoBOI poboTtwu. 3pobneHwia
aprymeHToOBaHWA BMUOIP METOAMK OOCTEXEHHA MauieHTiB i3  NaToNoriYHUMK
PyoLAMM FO/IOBU Ta LLWT.

CaMOCTIMHO  HanucaHi  BCi  po3ginn  aucepTauii  Ta  3abe3neyvyeHo
BMPOBaPKEHHSA Pe3y/bTaTiB AOCNIIKEHHSA B K/IHIYHY NPaKTUKY Ta HaBYa/1bHUIA
MpoLec CTOMATOMOrYHMUX Kageap BULLMX HaBYa/IbHUX MeAWYHMX 3aknagis. Y
nyonikayisx, HagpyKoBaHMX Yy CMiBaBTOPCTBI, OCHOBHI ifel Ta MaTepiain Haexarb
AVCEPTaHTY.

Po3ain «AHani3 i y3araibHeHHs pe3ynbTatiB LOCNIIKEHHS», «BUCHOBKN» Ta
«[MpaKTUYHI pe3ynbTaTv» HanucaHi 3a KOHCY/bTAaLinHOT MiATPUMKN HAYKOBOIO
KepiBHUKa.

Anpobauis martepianis guceprauii. Pe3ynbtaty guceprauii anpobosaHi Ha
MIDKHApPOAHUX, BCEYKPATHCbKMX HAyKOBO-MPaKTUYHUX opymMaxX, KOHMepeHLiax,
30Kpema Ha 00/1acHI HayKOBO-MPaKTUYHIM KOHgepeHuiT «CyyYacHi LOCATHEHHSA Ta
MepCcrneKkTMBM PO3BUTKY XipypriyHOi CTOMATO/ONiT Ta WenenHo-1nMLeBOI Xipyprii»
(MonTaBa, 2016); HayKOBO-NPaKTU4YHIA KOH(EepeHUil 3 MIiXHAPOAHOK Y4acTio
«KomnnekcHuin nigxig po peabinitayii CTOMaTofoOriyHMX XBOPUX Y CYYaCHMX
ymoBax» (lMontasa, 2016); HayKOBO-MPaKTUYHIA KOHMepeHUil 3 MiXHapOAHOO
yyacTio «[JOCATHEHHA Ta MepcrneKTUBM PO3BUTKY CTOMATOMONIT AUTAYOrO BiKy»
(MontaBa, 2016); o06nacHin HayKOBO-MPaKTUYHIA  KOHQepeHUii «CyuacHi
[OOCATHEHHA Ta MNepCrekTMBU PO3BUTKY XipPypriyHol CTOMAaTosorii Ta LenemnHo-

nnuesoi  xipyprii»  (Montaa, 2017); BCeYKPAIHCHbKI  HayKOBO-MPAKTUYHIl
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KOH(epeHuiT «MefnyHa Hayka B NPakTU4HY OXOPOHY 3f0pos’a» (Montasa, 2017);
BCEYKPAIHCbKiA HayKOBO-MPaKTUYHIA KOH(epeHLiT Monogux ydeHux «MeganyHa
Hayka 2018» (lMonTaBa, 2018); HayKOBO-MPaKTUYHIA IHTEPHET - KOHMepeHUii 3
MDKHapOJHOK Y4acTio «AKTyasibHI Npob6nemy CyyacHOT K/IHIYHOI aHaToMmii Ta
OrMepaTuBHOI Xipyprii», NpUCBAYeHin 135-piuyyi0 CTBOPEHHS Kaeapu KiHIYHOT
aHatomil i onepatmBHoi Xipyprii (MontaBa, 2018); HayKOBO-NPaKTUYHI
KOHMepeHUiT 3 MiXXHApPOAHOK Yy4yacTio «B3aeMoiHTerpauis Teopil Ta NpakTukn B
CyyacHiin ~ cTomartonorii»  npuceayeHin  75-pivdio - BAH3  «ByKOBMHCHKWIA
AepXKaBHUIN MeAnyHUA yHiBepcuTeT» (YepHiBui, 2019); VI 3°134i YKpaiHCbKOI
acouiauii - YepernHo-wenenHo-IMLeBMx  xipyprie, npucsayeHoMmy  100-piyyto
Kapegpn XipypriyHoi ctomaronorii Ta wenenHo-nuuesoi xipyprii HMY (Kwuis,
2019); BCeyKpaiHCbKiiA HAyKOBO-MPaKTUYHIN  KOHMEPeHUii MOMoAMX Y4YeHUX
«MefMyHa HayKa B NPaKTUKY 0XOpPOHY 340poB°a» ([MonTasa, 2019).

CTpyKTypa Ta obcAar aucepTauii. AucepTtauis BuknageHa Ha 205 cTopiHKax
| CKNafaeTbCa 3 aHoTaLii, BCTYyny, Oornagy nitepatypu, onvucy marepianis i METOLIB,
TPbOX PO34iNiB BAACHMX [AOCAIAKEeHb, aHanidy Ta Yy3ara/lbHeHHsi OTPUMaHMX
pe3ynbTaTiB, BWCHOBKIB, MNPaKTUYHUX PEKOMeHZaLiil, CMNUCKY BUKOPUCTaHUX
mKepen, AKWA mictutb 311 HanWMmeHyBaHb ( i3 HuUX 154 kupunuueto Ta 157
natuHuueto ). Awuceptayis inoctpoBaHa 48 oTtokaptkamu i 22 Tabnuyamu, 13
rpagikamu.

My6nikauii. Matepianv gmcepTtauiiHoT poboTn ony6/iKoBaHI B 32 HayKOBUX
npausx, 3 akux 10 ctaten y paxoBmx BULAHHAX pekoMeHgoBaHUX MOH YkpaiHu; 2
CTaTTi, WO BXOAATb A0 HAYKOMETPMYHOT 6a3n Scopus, 1 3 SKMX - HagpyKoBaHa y
aepxxasi €sponelicbkoro Cotosy; 5 - y BITUM3HAHMX Ta 3aKOPAOHHUX HAYKOBMX
XypHanax; 12 Te3 y marepianax HayKOBO-MPaKTUYHUX KOH(IEPEeHLiin; oTpumaHo 2

naTeHTN YKpaiHW Ha KOPUCHY mMogenb, 1 iHhopmaLiiiH1A NCT.
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PO3AIN 1
OrNAA NITEPATYPY
MICAA0NEPALINHI PYBLLI LUKIPU - CYUACHUI MO s HA
MPOBNIEMY

1.1 TaToreHeTU4YHi MexaHi3mMV YyTBOPEHHS pyoLiB

Bigomo, WO YLWKOMKEHHS LUKIPU [0 COCOYKOBOrO LIapy [epmMu 3a3Buyal
3aroleTbCs 6e3 YTBOpPeHHA pyousd 3aBAskW enigepmoumTam  (KepaTuHouuTam)
6asanbHOT MembpaHu, Wwo 36epernmca. TMif 4Yac YWKOMKEHHA LIKIPM Ha PiBHI
COCOYKIB TAKOX MOXKe Bif0yBaTWUCA 3aroeHHA 6e3 YTBOPEHHS MaTo/oriyHoro pyous,
AKLWO (PparMeHTn 6a3anibHOT MeMOpaHn 3 6asa/lbHUMK KepaTUHOLMTaMK 30epekeHi
B [lOCTaTHIl KifibKoCTi [7, 73, 95, 266, 305].

Bigomo, Lo i rnmMbokKi ypaxXeHHs LLKIPY MOXYTb 3arotoBatucs 6e3 yTBOpeHHs
pyous 3a YMOBM 3HaXO4XKeHHS X B BOJIOTOMY CepefoBULLI, 3aBAAKN AKOMY OKpeMi
KNITUHX LUKIPU MOXYTb OOMIHIOBATUCA Yepe3 LMTOKIHM i BigMNoBiAgHI peuentopu
IHpopmaLieto, Mnepemillalouncb Mo MIKKNITUHHOMY MaTPUKCY 3a A0MOMOror
aaresvBHuUx monekyn [43, 207, 310]. Lle sBulle MOXe MOSACHUTU [LOC/IAKEHHS
. B. PomaHoBa [109], AKi, BCynepey 3ara/ibHONPUIHATIN paHille gymui, nokasanu,
O PO3PUBKN HEBUHHOT MANIBU NEPEBaXXHO 3arotoroTbCA 6e3 YTBOPeHHs pybus. b. |
Baganos [13] Big3Ha4yaB NO3UTMBHUIA eqeKT NPy OOCTEXEHHI ONiKIB AUCTaIbHUX
BIAAINIB KIHUIBOK, SIKI 3HaxoAuWnuCA Yy BOMIOrOMY CepedoBuLi, WO [03BOSISAN0
[OCATTX MiHIMI3auiT pybuesnx gegopmawii.

3a3BMyail nifg 4vac rIMOOKOro YpPaykeHHs LWKIpW 3 MOBHUM PYWHYBAHHAM
6a3a/ibHOT MeMbpaHu | KepaTUHOBMICHUX CTPYKTYP, WO MICTATb BOMOCCS, CaslbHI i
MOTOBI 3a/103M, YTBOPHETLCS PYOELb, SKUA CKNAOaETbCA i3 LWiMLHOT CMOJYYHOI
TKAHWUHW | NOKPUTWUMA  enifepmicoM pPi3HOT TOBLUMHW. 3arasibHy perynawito
(hibpobnacTUYHMX npouecis 3abe3neyytoTb aHAPOreHHi i afapPeHOKOPTUKOTPOIHI

rOPMOHM, FTOPMOHM LUMTONOAIGHOT 321031, KOPTU30H Ta iH. [37, 42, 135, 288].
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[cTOTHY POJB Y peryJdilii BIAIrPatOTh NENTUIHI «TAParOpMOHUY, IO BXOIATh
1o ckinaay APU-cuctemu. BoHU perynorTh KIITHUHHY B3aEMOIII0, MOCIA0IIO0YA
a0 TOCWITIOIYM 3amajicHHs. Y HaapaxX 3anajlbHOTO BOTHUIIA 3aPOJUKYEThCS
nporpama (piOpo3HUX NEPETBOPEHb 30HW VIIKO/KEHHS, a OCOOJMBOCTI TeYil
€KCYJaTUBHO-ICCTPYKTUBHOIO  3aMajieHHs HaWOIIbIIOK MIPOK0  BHU3HAYAKOThH
XapakTep MaifOyTHBOro pyous.

Mono(aru perynrorTh IIsIbHICTE (P10p0oOIacTiB 1 BUAUICHHS OKCHIY a30Ty
(NO), 6e3 SKOro KJIITHHH CHITENI0 HE MOYMHAKTh MITPYBaTH HABITh 32 HASBHOCTI
YMHHHUKA POCTY B JAHOMY cepenoBuini. 3rigHo 3 nanumu T. I'. Tenuypunoi [134],
BEJIMKEC 3HAYEHHS B OKHUCJICHHI a30Ty BIJIrpac MEPETBOPEHHsIX L. — apriniHa, 110
B1I0YBA€THCA 3a yUacTiO pepMeHTY NO — CHHTa3M, sIKa MPU3BOIUTH 10 YTBOPEHHS
NO — aprinazu, mo 0epe ydactb B yTBOPeHH1 L — mpostiHa, sikuil € cyocTpaTtoM [Uist
CUHTE3Y KOJIarcHy.

®d10po0IaCTH € OCHOBHOK 1 HANOUIBII MOIIMPEHOK) KIITHHHOK (POPMOIO
cnony4yHoi pyOueBoi TkaHuHU. OCHOBHUMM (PyHKIIsIMU (1OpoOnacTiB € MPOAYKIis
NPOTEOIJIIKaHIB 1 rikonpoteiniB [183, 228, 253, 277], yTBOPEHHS KOJIAr€HOBHUX,
PETHKYJIIHOBUX, €IACTUYHUX BOJOKOH, PEryJsiis MeTadomi3My, karabomizmy i
eniTeNaIbHO-ME3CHXIMAJIBHOI B3a€MOJIIi B 30H1 PYOIIOBaHHSA. Y KOMIUIEKCI 3
BOJIOKHHCTUMH  KOMIIOHEHTaMu  (BiOpoOnacT  BU3HAYAKOTh  APXITEKTOHIKY
CHOJIy4HOi TKaHWHM. IcHye Oe3miy  Qopm (iOpoOnacTiB. 3pull, IOHI, MaJo
IM(PEPEHUIAOBAH], aKTHBHI, HEAKTHBHI. Y KENOINHMX PyOUsX NPUCYTHI ATWUIOBI
BEJIETCHCHKI MAaTOJIOTIYHI (POPMH, [0 € MATOTHOMOHIYHOK) O3HAKOK KEJOoidy.
®16podnacTh 3 pi13KO BUPAKEHUMH MMyUYKaMH aKTUHIYHUX (DUIIAMEHTIB HA3WBAKOTHCS
mio(piOpodnactamu. OCHOBHUMM [IFOUMMHU KJIITHHAMH HA €Talll 3arO€HHS PaH €
MOHOHYKJICapH1 ¢arouuty 1 (HiOpodnacTu, camMe Ha PETrYIAMI0 IUX KIITHHHUX
(dopM crpssMOBaHA MEPEBAXKHA OUTBIIICTh TOCIKEHD B CPePi MOKIUBOCTEH JIIKapst
BIJIMBATH HA MPOLIECH penapauii wkipu [54, 67, 85, 164, 187].

KonareH — ocHOBHa CTPYKTypHA OJUHMI ACPMH 1 pyOueBoi TkaHuHu. Lle
(G106punspanidi OOk, skmii mpeacraBieHud Ha 30% 13 rminuHy 1 Ha 25% 3

TIAPOKCUNPONIIHY 1 TIAPOKCHNI3MHY. Monekynu KojnareHy noOyJoBaHi 3
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NOJIMNENTUAHUX JIAHIIOTIB, K1 YTBOPIOIOTh CTPYKTYpPY MOTpiitHOI cripami. KoxkHa
MOJICKYJIa CKJIQJAEThCS 3 OC-JIAHIIOTIB PI3HUX BHAIB (ICHY€ YOTUPH BUAM OC-
JIQHIIOTIB), MOEAHAHHS SIKAX BHM3HAYae TUMN KoJslareHy. 3a panumu G. Zanaborni
[311], ciBBIAHOLICHHS PI3HUX THITIB KOJIATEHY B PYOLISIX 1 HOPMAJIbHIN IKIP1 Pi3H1
1 JMHAMIYHO 3MIHIOKOTHCA Y MIPy A03piBaHHs pyOus. [Ticas BUXOQy Mpo-KonarcHy B
MO3AKJIITUHHE CEPEIOBUIIE MOJICKYJIM 30UparOThCsl B KOJIAr€HOBI BOJIOKHA, a
BOJIOKHA B Iy4kH. [Ipn HaaMipHiil akTHBHOCTI (piOpOOIACTIB CHHTE3 KOJIATE€HY P13KO
30UTBLICHAN, B PE3YJIbTAT1 HOr0 YTBOPIOKOTHCS MATOJIOTTYHI PyOLIi.

CaMoperynsilisi CHHTE3Y 1 po3naay KOoJareHy peryiareThes aMiHOKUCIOTAMHU 1
(dbepmeHTamu, 30KpemMa kKonareHazor. KomareHasza yTBoproeThest iopodnactamu i
Makpodaramu 1 po3IIECIUIIOE KOJAreH, MpoTe NENTHAW, [0 YTBOPIOKOTHCS MiJ Yac
PYHHYBaHHS KOJAarcHy, aKTHBYIOTH (p10OpoOJacTH 1 CTUMYJIIOKOTH HOBHWM CHHTE3
KonareHy. ToMy BHCOKA aKTHBHICTh KOJIAr€Ha3W y BOTHUIIII 3aAJICHHS HE TapaHTye
YTBOpPEHHS pyOueBoi TkanuHu [21, 246]. Came TOMy iCHYXOTh O10XIMIYHI METOIU
JUIS  KOHTPOJIIO 1 JIIKyBaHHS PyOLIB 13 METOK ONTUMAJIBHOTO KIJIBKICHOTO
(hopMyBaHHS KOJIAreHy MEPUIOro THUITY.

Perynsiis IBUAKOCTI PO3MHOKEHHS 1 XapakTepy AUPEPECHUIIOBAHHS KITITHH,
OKpIM KJIACMYHHUX TOPMOHIB (IHCYJIIHY, COMATOTPOMNIHY Ta 1H.), BIAOYBaeThCS 3a
PaxXyHOK YMHHUKIB POCTY — MEIIaTOpiB OUIKOBOI MPUPOAM 1 iXHIX IHTIOITOPIB.
Bigomi HacTymH1 BUAW YAHHHUKIB POCTY KIIITUHHOTO MOXOMKEHHS: YAHHUKH POCTY
($10po0nacTiB, YMHHUKKA POCTY C€MiACPMICY, TPOMOOUMTApHI YHMHHUKH POCTY,
THCYTIHOMOAIOHI YMHHHUKKM POCTy, TpaHcpopmyrodi ynHHHKM pocty (TGF - 3) 1
YUHHUKH POCTY HEPBIB. UMHHUKHA POCTY BUAUIAIOTBCS MOHOHYKJICAPHUMH
¢darouutamu 1 (iOpoOracTamu, 3B'SI3yIOUNCH 13 CHEHU(IUHUMU PELENTOpaMu Ha
MOBEPXHI KJIITUH, BKIOYAOTh MEXaHI3MU KIIITUHHOTO JUICHHS 1 TA(PEPEHIIIFOBAHHS
[62, 194, 213,233, 303].

Cepen 1iHriOITOPIB BEJNMKE 3HAYEHHS MAKOTh MPOCTOMNIAHIWHU, IUKIIYHI
HYKJICOTHIM 1 KCHUJIOHW, a TaKOoX MOJIEPriH, SKWUil MPUTHIYYE TPOJiQepaliiro
CHiTeMIAIbHMX 1 IHIIMX KJIITHMH, OJHOYACHO TMOCWIIOKYM CHHTE3 OUIKIB

NO3aKJIITHHHOIO ~ Marpukcy. Pict  piOpoOmacTiB  cHoOYaTKy  CTUMYJIHOETHCS
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napoCcTKOBUM 4YMHHUKOM TpoMOouutiB (PDGF) 1 unnaMkoM pocty (piOpobnactis
(FGF), motim ynHHMKOM pocty Makpodaris [176, 203, 237, 291]. Omxke, y 30HI
MOHOHYKJIEAPHO1 1H(UIBTpaLii OAHOYACHO WAYTh MPOLECH CHHTE3Y (pIOPUHOrEHY, 1
npoiiecu pyiHyBaHHs (piOpuHOreHy, a gpidpodiaacTy, mo BiAMOBIIAOTH 32 PYHHIBHI
MPOIIECH, HA3UBAIOTh (P1OPOKIIACTAMHU.

VY rmuboKuX mapax ASpMH (HHXKYE COCOYKOBOTO 1Iapy) CIIBBIAHOLICHHS M1
KJIITUHAMH 1 MDDKKJIITHHHOK) PEYOBMHOKO 3MILIEHE Yy O1K MIKKJIITHHHOT PEUOBUHM.
Kimitiar B3a€EMOIII0OTH MK COOOK 1 MO3AKJIITUHHUM MAaTpukcoM. OmHUM 13
TOJIOBHUX CTPYKTYPHHX KOMITOHEHTIB MO3AKIITUHHOIO MATPUKCY € TIIKOMPOTEi
(1OpPOHEKTHH, SKWI BUKOHYE (YHKIIIO «KPOKBM», a00 NEPBHHHOTO Kapkaca,
3aBJSKM SIKOMY KOJIAar€HOBI BOJIOKHA OTPUMYIOTH MEBHY OPIEHTAIIF0 B MPOCTOPI.
Mosnekynu  (iOPOHEKTMHY 3B'S3yKOTBCS OJHA 3 OJHOK 34  JOMOMOIOH)
IMCYnb(IIHUX 3B'S3KIB 1 pa30M 3 KOJIATEHOM, €1aCTHHOM 1 MIIKO3aMIHOTJIIKaHaMu
3aMOBHIOKOTh MUKKIITHHHUANA Martpukc. [lpm 1npomy (iOpOHEKTMH BHCTyMae
peryynstopoM (piOpoOaaCTHUX MTPOLECIB, OCKUIBKH, MOB'S3YIOUHCH 13 BOJOKHAMH
KOJIareHy, BiH 1HTrIOye ixHii picT. Benwke 3HAYeHHS MAa€ PO3BUTOK 1 JO3PIBaHHS
CYy/IMH y penapaniiiniid TkanuHi. NJ. Brown 13 cniBaBropamu [167], 3aliMar04ncCh
BHBYCHHSIM aHTIOreHe3y B pyOusx, 00cTe:kuB 42 ManieHTH METOA0M O10IMCli, y34TO1
3 00J1acTi paH Micas XIPYPriyHMX omnepamiid Ha rojosi 1 mui. [IUbHICTE CyauH Y
pyO1sIx 3aBx/au OyJia BUIIOK Y MOPIBHSHHI 3 IHTAKTHOKO LIKIPOYO, a 3 cepeauHu 17
THKHS TOCTYNOBO 3HMXKYBAIacs, ajie BCE OJHO 3AIHMINAIACS BUILOK 3a KOHTPOJIBHY
HaBITh MiChas 52 TWXKHIB. Y KOHTPOJII B3a€EMOPO3TALIYBAHHS 1 CITIBBIIHOLICHHS
MIKPOCYJMH, KOJIAr€HOBUX 1 €IaCTMYHHUX BOJOKOH MA€ MICIE BHOPSIKOBAHUMA
XapakTep, MiJ 4ac 3arO€HHs PaH I KApTHHA MOPYINYBAIACSd HAWOUIBII BHPAKEHO
Ha 15 TKACHB.

3a HasBHOCTI THIHHOTO 3alaJICHHs, TIMOKCIi TKAHWH, 1 MEPEXOAY MPOLECY B
XPOHIYHMMA, BIAOYBAETHCS MATOJOTIYHE YTBOPEHHS CHOJYYHOI TKAHWHHA 3
BUBUIBHEHHSIM  BEJMKOi  KIUJTBKOCTI  aTUIOBOTO  KOJIATEHY M yTBOPEHHSM

rineprpodiuHux abo kenoigHux pyOuLiB.
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€ B miTeparypi JaHl 1 MPO MOXKIUBICTH 3J0SKICHOTO NEPEPOLKEHHS PyOLs
[93, 235, 240, 260, 267]. [Iponecu pyOlLtOBaHHS paH, XapakTep 1 BUJ pyOIs, 110
YTBOPIOETHCS, 3AJICKUTH Bl PI3HAX YAHHUKIB, SIK 30BHIIIHIX, TAK 1 BHYTPILIHIX.

JI0 30BHINIHIX YMHHUKIB BIJHOCHTHCS, HACAMIEPEa, BHJI TPABMATUYHOL i,
10 MpU3BeNa OO0 BUHUKHEHHS WIKIPHOTO nAe(ekTy. 3araJbHOBIIOMO, IO BHJA 1
XapakTep Pyous y JESIKMX BUMAJAKAX MOXKE BlIoOpakaTH TPYMoOBl OCOOJMBOCTI
TpaBMYHOUMX 3Hapsaap. Crneum@piuHuid BUIMAL TaKOXK MAarwTh PyOoll micis
3aXBOPIOBaHb MIKIPH pi3HOI eTionorii [80, 101, 214, 261, 281, 289, 299].

OxpiM TPaBMYIOUOTO 3HAPSAISA, HA XapakTep 1 BUA PyOLsl, IO YTBOPIOETHCA,
BIUTMBAE O€3my iHIMX YMOB. bemoycoB A. E. [17] BMBYaB BIUIMB 3arajibHUX 1
MICLEBAX YMHHUKIB Ha SKICTb pyOwiB. MicleBl BiH PO3AUISB HA YMHHUKH, HE
3aJIeKH1 BIJl XIPypra, 1 YUAHHUKM, 3aJI€KH1 Bl xipypra. J[o 3araapHuX BIAHOCUB
CHAJKOBICTh, BIK Ta IMyHHHI CTaTyC MOTEPIILIOTO.

1. UuHHMKM, HE 3aleXHI B Xipypra (TpaBMaTHYHI paHW). XapakTep
YIIKOJUKEHHSI, PO3MIpU HOro, JIoKami3aiis, XapakTep KpoBOOOIry y CTIHKaxX PaHW,
HAasBHICTbh 3a0PYAHEHB 1 TaK jaii [72].

I'. b. Kypbanos [61] BusBHB, 10 y Pa3l PO3BUTKY MICISIONEPALIHHUX TPUXK
YMOBHO-NIATOT€HHA MiKpoduopa B PyOIll BHABISETHCA YHPOAOBXK 6-8 MiCALIB
HAaBITh MiJ Yac 3arO€HHs PaHW MEPBUHHUM HATATOM, a MiJl 4Yac 3aro€HHS paHu
BTOPUHHUM HATATOM — A0 12 MICAIIB Micis NMEpBUHHOI onepauii. Brume paHoBoi
iHdekmi makpecatoBas 1 A. J. Singer [278], K. M. Bombaro Ta 11 [174, 195, 241,
262, 272].

2. UnHHUKH, 3aJIekKH] Bl Xipypra (XipypriuHi paHu): crnoci0 XipypriuHoro
3aKpUTTS PaHM, PO3TAlTYBaHHS ii [IOJ0 CUJIOBMX JIIHIA HIKIPUA, COOCOOW 1 SKICTh
JPCHYBaHHs. Y JliTepaTypi Ham 3ycTpuaucs Oe3miu nyOmikaimii 1 aucepramiiHux
POOIT, IPUCBSIYEHUX BIUIMBY CIOCOOIB 30JIMYKEHHS KPaiB paHu, HIOBHOTO Marepiainy
Ha (opmyBaHHs pyous [4, 71, 161, 186, 226, 232, 245,252,263, 304].

Benmuknii BIUIMB HA SKICTh, PO3MIPM 1 €CTETHYHWI BHIISL pyOus Mae

XapakTep pO3TallyBaHHS PaHM IMOJAO CHJIOBHX JIIHIA HIKIPU. ICHY€ 3HAYHE YMCIO
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JOCHIKEHD 13 PO3POOKOI0 ONTHMAJIBHUX OMEPATUBHUX AOCTYIIIB, 3aCTOCYBAHHSIM
MIATPUMYHOUMX OaHAAKIB, MEJIiB, CUITIKOHOBUX IUTIBOK [86, 103, 184, 211].

3aranbHOMPHIHSITOI BBAKAETHCS TYyMKA, 10 B JOACH FOHOTO 1 3pUTOrO BIKY
BIIMIYAE€ThCA TEHACHIS A0 TINEpEepriuHoi peakiii, a y oci® JITHROrO BIKY — 0
riNOepPrivHoi peakiii, Mo BeAe M0 YNOBUILHEHHS Ta YTBOPEHHS caMe aTpOQIYHHX
pyouiB. D. Batisse 13 cmiBaBTopamu [227] OI[IHIOBAB BJIACTHBOCTI LIKIPH Y >KIHOK
PI3HMX BIKOBHX TIPyN, BAMIPIOKOYM TOBIOMHY 1 BHCOTY 3MOPIIOK 3a JOMOMOTOK)
CHemiaJibHO  po3po0ieHoro  mpwianxy —  lTorquemeter.  JIns  KOHTPOJIIO
BUKOPUCTOBYBAAacsi  €JIEKTPOHHO-CBITJIOBA ~ MIKPOCKOIMISE 1 YJBTPa3BYKOBE
JOOCHKEHHSI. Byno BCTAHOBJICHO, MIO €NACTHYHICTh IWIKIPW 1 i €XOrEHHICTh
3MEHINY€ETHCA 3 BIKOM, MIATBEPI)KEHA KITFOUOBA POJIb BIKOBMX 3MIH Y penapauii Ta
yTBOPEHH1 3MOpIOK. [Ipobnemu 13 3aro€HHsIM, 110 BUHUKAIOTH MICs ONEPATUBHUAX
BTPYYaHb MO XIPYPriuHiid KOpeKmii BIKOBMX 3MiH Ha oOnauuyi, Biamivaia H.
Xpycranesa [146].

[lin wac anamizy dmiTeparypu 3ycrpiuasmcs W 1Hml aymku.  Tak
C. A. Schwanholt 13 cnmiBaBTopamu [156] mpoBenM AOCHIPKEHHS MUTAHHS, YU €
BIJIMIHHOCTI B MIBUAKOCTI JO3PIBaHHS 1 XapakTepl MICISIOMKOBOro pyoOlsl cepen
JITe PI3HUX BIKOBMX TpyH. [CTOTHMX BIIMIHHOCTEH BHSIBICHO HE OylO, MIK
J03piBaHHs pyOLs Mpunaaas Ha TEPMiH Bia 1 10 2 MicsiiB, TOBHOI 3piI0CTI pyOenn
nocsrae y nepion Bix 9 mo 13 micsmis. A. E. I'ymnep [34], BuBUarouM Mari€HTIB 13
NICISOMIKOBUMHA ~ PyOLSIMA 3 [OUPIIAM  CIOEKTPOM  OMNISy BIKOBHX TPy,
NIJKPECIIIOBAB, [0 JOCTOBIPHO 3HAYMMHX BIAMIHHOCTEH Yy CTPYKTypl OionTariB
pPyOLiB HE OTPUMAHO.

H. Waldorf [301] y wuwmcm 3aranbHmx, a0o, y WHOro iHTepnperanii,
«CHUCTEMHUX» YMHHMKIB, PAa30M 13 CIAJKOBICTIO, BIKOM, (PI3UYHOIO PO3BUHEHICTIO
3ragye€ 1 pO3yMOBE 3J0POB's malieHTa (y IHIIMX aBTOPIB JAHMX MPO BILJIMB
PO3YMOBOIO PO3BUTKY Ha 3arO€HHS paH HaM He 3ycTpuiocs). Jlo MICIEBHUX,
«JokanpHux» uumHHUKIB, H. Waldorf BigHOCHB OakTepianbHUl KOMIIOHEHT,
XapakTep KPOBOIMOCTAYaHHS IMOMIKO/DKEHOI TKAHWHHM, KOE(QIIEHT HAMPYTH KUCHIO

Ta 1H.
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BucokouyTiupi MeETOIM IMYHO(DEPMEHTHOTO aHANI3Y MEPEKOHIUBO JOBOST,
10 HEAJIEKBATHICTh POCTY pyOILICBOT TKAHUHU MOKE OyTH 0OYMOBJICHA OCOOJMBICTIO
IMYHOJIOTTYHOI PEAKTUBHOCTI OPraHi3My 3 YTBOPEHHSIM MPUPOJHUX AyTOAHTHUTIN JI0
MEIaTOPIB 3amajicHHsl 1 pi3HMX TummiB KomareHy [139, 197, 223, 283]. H. K
Hukynuseim 13 cniBaBropamu [106], 30kpeMa y NaIEHTIB 3 OMIKOBOK TPABMOKO,
BUSBIICHO pi3ke nOpurHoOneHHs T-kmtuHHOi naHkm SALT 1  HasgBHICTH
KOPEJSIUIAHOTO 3B'A3KYy MDK KiiTuHamu Jlanrepranca, T- 1 B-mimMdouutamu, ynm
NOSICHIOETBCS CXUJIBHICTB 10 YTBOPEHHS Kenoinie micis onikie. [1. M. JlaBpewmH 13
cnieaet. y 2007 p. [105] onyOmikyBaB pe3yJbTaTd MacIITaOHOTO HAYKOBOTO
JOOCHIDKEHHS, MPOBEACHOTO 3 METOK) OTPUMAHHS O0Ka31B ayTOIMYHHOTO TE€HE3Y
MIJBAIIEHOT  CXWJIBHOCTI 10  MATOJIOTIYHOIO  yTBOPEHHs  pyoOIuiB. Humwu
€KCIIEPUMEHTAIBHO JOBEJCHA POJb AYTOIMYHHUX MEXaHI3MIB Yy  PO3BUTKY
naToJoriyHuX pyouiB. Po3pobiieHa TecT-CMcTeMa HAa OCHOBI MAarHoCOpOEHTIB 3
IMMOOUTI30BAHUMH AaHTUI€HAMHU 3 MATOJIOTTYHUX PYOIIIB, sIKAa JTO3BOJISE 3 BUCOKOIO
€(ECKTUBHICTIO TMPOTHO3YBATH 1 JIIarHOCTYBAaTH  PO3BUTOK  MATOJIOTTYHOTO
pyOioBanHs. D. D. Datubo - Brown [192] B orisiioBiil cTaTTi HABOAUTH AaH1 MPO
HAsBHICTb BUPAKEHOI CXMJBHOCTI A0 YTBOPEHHS KEJNOigHMX pyOwiB vy
NPEICTAaBHUKIB HETPOiHOI PaCH, NEPEBAKHO Y a)PUKAHCHKUX HETPIB.

Psan aptopie [20, 94, 148, 160, 166, 182, 294] BiaMiuae CXWIbHICTh A0
NaTOJOTIYHOrO PyOLFOBAHHS MEBHUX IUISIHOK WIKIPA — BEPXHS YacTUHA TPYHACH,
must, 00IMYYst, TUICHOBHIA MOSIC.

[Tpo HEOOXINHICTH ACTANBHOIO 3'ACYBAaHHS TMPUYMH YTBOPECHHS KEOIMIB
roBopsATh Oararo aBTopiB [51, 68, 168, 199, 220, 242, 275, 280, 292].

BoHM BUAUIAIOTE HACTYIHI MPUYUHA YTBOPEHHS KEJIOiI1B:

1. JluchyHkiiss €HAOKPUHHOT cHUCTeMH. [IpOBIHE 3HAYCHHS HAJICKUTH
(P)YHKIIIOHATbHOMY CTaHY KOPW HAJAHUPKOBUX 3aJI03, OCKUIBKM KOPTHKOCTEPOinn
IHTI0YI0Th A1UIBHICTE (P10podacTiB. Henomik aapeHOKOPTUKOTPOMHOTO FOPMOHY
rinodgiza, HAWIMOIOK TOPMOHIB  MIMTOMOAIOHOI  3aj03W, TINEPAHAPOrCHIs
NOCHJTIOIOTh  MeTa0om13M  (p1iOpoOnacTiB 1 TaKMM YHHOM MNPH3BOJAATH [0 POCTY

KEJIOiTHOro pyoOIs.
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2. 3aranpHl 1 MICIEBl IMYHOJIOTIYHI TOpywmeHHs. [lpm TpaBmyBaHHI
OMACUCTUX KIIITUH B1AOYBAE€ThCS HAKOMMYEHHS MPOAYKTIB PO3MAay 1 MEAIaTopiB
3aMajgeHHs, MOPYUIYEThCS AHTUTIIOYTBOPEHHS.

3. AYTOAHTUI€HM — TPOAYKTH PO3Many KIITHH, SIKI BHUCTYNAKOTh Yy PO
010J0TTYHAX CTUMYJISTOPIB (H1OpOOIACTIB, SKI MOYMHAKOTH MOCUJICHO MPOIYyKYBaTH
KOJAareH 1 KHCIlI MYKOMOJICaxapuad, W0 NPHU3BOAUTH [0 HEAJEKBATHOIO
pO3pOCTaHHs pyOIeBOi TKAHWHM 1 MIABUIIICHOTO BMICTY B Hiid 3B’3aHOT BOJIH.

4. JlucOanaHc MIKPOEJIEMEHTIB 1 aCKOPOIHOBOI KHCIOTH, MPU3BOIUTH [0
YIOBUIBHEHHS 3aTO€HHS PAH, IEPCUCTEHIIIT 3aMAIBHOTO TPOLECY.

5. I'noKcis TKaHWH 1 MOPYLICHHS] MIKPOLMPKYJISLIT COPUSIOTh MOCUICHOMY
cuHTe3y (i0podnacTaMu KOJIareHy 1 riiKo3aMIiHOTIIIKAHIB.

VY psaal BUNAAKIB BU3HAYMTH NPUYMHY YTBOPEHHS MATOJIOTTYHUX PYOLB HE
Bractecs. B. B. IOaennu 13 cniBaBropamu [154] BHBYAaB yTBOPEHHS KEJIOITHMX
pyOlliB 1 WIKIpy, HI0 iX OTOYYE, E€IEKTPOHHO-pajaioaBrorpadiuauM merogoM. Ha
NIACTaBl OO JOCHIKCHHS BiH JIAIIOB BUCHOBKY, IO KENOinHWI pyOeup, sk i
rpaHyJisIiiHA TKaHWHA, CKJIAJAEThCS 3 OKpPEMUX MIKpo30oH. KoskHa MiKpo3oHa
(OpMY€EThCA KAMUIAPOM 1 MPOXOJUTh Y CBOEMY PO3BUTKY CTafir0 mpoiideparii
BACKYJISIPHUX KJIITHH 13 MOXKITUBUM JH(PEPEHIIOBAHHIM iX y (10po0macTu, CTaairo
oOmitepanii CyauH 13 TPUBAIMM HOBOYTBOPECHHSIM KOJIAr€HY Ta 1HIIMX CKIAJ0BUX
OCHOBHOi PEYOBHHH CHOJIYYHOT TKAHWUHM 1 CTA1F0 3HH>KEHHS PIBHS O10CHHTETHYHUX
MPOIIECIB 13 3aTUOEIUTIO KJITITHH MIKPO30HH.

CXO0Xuil MK OpATaAMaHHWR 1 JUIsi HOPMAJIbHOI TPaHYJSLIAHOI TKAHWHH,
NpOTE, HA BIAMIHY BiJ HEl, B KEJIOTAHOMY PyOLi LMK 0araropa3oBo MOBTOPHOETHCS,
NPy 1bOMY BCTAHOBJIIOETHCS 1HINE CHIBBLAHOUIEHHS CYJWH, KJIITAH Ta 1HIIHAX
PEUOBHMH, SIKI CTAHOBISATH OCHOBY CHONYYHOI TKaHWHW. OCOOMMBO LI aBTOPHU
3BEPTAOTh YBAary Ha Te€, IO 30BHI HE 3MIHEHA MIKipa, PO3TalIOBaHA MOpsA 13
KEJIOITHUM PyOLIeM, PI3KO BIAPI3HAETHCS Bl HOPMAIbHOI IIKIPH 1 caMoro pyous
BEJIMKOI KUTBbKICTIO KITHHHMX (GopmM. 30KpeMa 30UIbLIeHA KIJIBKICTh OMACHCTUX
KJIITUH 13 BUCOKOK mBuAKICTIO cuHTe3y PHK y Hux, a takox y ¢gidpobnacrax 1

eHI[OTeHiOHI/ITaX CYAHH. Buxoasuu 3 ObOI0, MOKIIMBO IIPUITYCTHUTH, IO AKTUBHICTH
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MEXO0BUX PEerioHiB i NIATPUMYE TOW MNATONOriYHMIA PiBeHb PiBHOBarn MPOLECIB
CUHTE3Y i po3nagy, AKUM BifPI3HAETLCA KeNoigHUA pyoeLlb.

OCHOBHI MUTaHHSA | 3aBAaHHA, WO BUPILWYHOTLCA B XOA4I CYLOBO-MeAUYHOT
eKcnepTMsn pyouiB, LUe MUTaHHA, WO BWMHUKAKTL Mepes CyA0BO-MeANYHUM
eKCnepToM Nif Yac JOCNIMKEeHHA caMe MaTofioriyHux pyeéuis. Mepedycim cnigunm
opraHaMm HeoOXifHO BCTAHOBWUTM MeXaHi3M YTBOPEHHS i AaBHICTb YLUKOLKEHHS
WKipW. [ns ropuanyHoi Keanigikauii BXXIMBO 3a XapaKTepoM pyo6us BU3HAUUTK
TAXKKICTb  3aMofifsHOT  LIKOAM  3[0pOB't0, BCTAHOBUTW  BIACOTOK  BTpaTtu
npauesfaTHoCTi Y 3B'A3KY 3 HAHECEHUM YLUKOMKEHHSAM, OLIHUTU 3riaKeHiCTb
pyouiB, AKLIO BOHW NOKa/i3yrOTbCA Ha BIAKPUTMX AindHKax Tina [247, 257, 274,
293, 297].

Y pAgl BUNagKiB 3a XapakTepoMm fioKanisauil i B3aEMopo3TallyBaHHSA py6uis
BAAETbCA MNpoaHani3yBaTtu BifMOBIAHICTL 3anpOMOHOBaHMX CMiACTBOM  BepCil
OTPYMaHHA TpaBMX O6'€EKTMBHUM faHuM (CUTyauiiiHi  ekcnepTusn). Benvke
3HaYeHHS B AM(hepeHLinHIA giarHocTuLi pyouis, IOKaNi3oBaHWX Y AiISHKAX ro/10By
| Wi, NpuainseTbCs y npoueci igeHTUikauii ocobn (y KepiBHULTBI MO
ineHTMMiIKayii ocobn H. Hunger [222] € uinui po3gin, NpucBsYeHUin pyobusam),
Hanpuknag nifg yac BCTaHOB/IEHHA CNIfIB KOMULLHIX TH'EKLIN Y 0CI6, AKI BXMBAKOTb
HapKOTUKMN.

Y cyposiin meanumHi 1o 1962 poky 6ynu [AeTasibHO BMBYEHI OCOBGAMBOCTI
pyouiB Micna pisHUX TpaBMaTUYHUX Aiil. Lle 3HANLLNO BiLOOPaXKeHHA B MPUBELEHIN
Buwe Kknacudikauii . M. CepebpeHHukoBa [118]. Bigrogi AeTanbHO
AOCNIIKYBaNv nvle Micnsonikosi py6Li, a TakoX pyo6ui, L0 BUHUKaOTb Ha Micuji
paH, 3anofisHuX COMoMOpI3Kot, «bonrapkoto» [40]. B. . MonuyaHoB [79] nposiB
AeTa/ibHe AOCNILKEHHS Pi3HUX pyOuiB Nicns BOrHeNalbHUX YLIKOAXKEHb.

3aroeHHsa 3abMTUX | pBaHO-3abMTUX paH, Ta paH YTBOPEHWX BHACMiAOK Aii
YMOBUX Ky/b, HaBiTb MiCNA MPOBEAEHHA MEPBMHHOI XipypriyHoi 06po6Ky,
3arollThCA 3 YTBOPEHHA pPY6LIB i3 HEPIBHOK MOBEPXHe Ta Kpasmu. Pyoui
LWiNbHI, BACTYNAaKOTb Haj HABKO/MLIHLOK LWUKIPOK, MasiopyXomi. [MeBHOK MIpoKo

BOHM MOXYTb KOMitoBaTK po3mipyu i dopmu paH. [lig 4vac 3aroeHHA paH i3
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HarHOEHHAM, He 36epiraloTbCs 0COBNMBOCTI, AKi LO3BOMSAKOTL BU3HAYMTU XapaKTep
paHu i BignoBigHO 3p06UTY BUCHOBOK NP0 TpaBMytoye 3Hapaaas.

[licna TepmiyHOT TpaBMy py6Li 3a/IMWAKOTLCA NAWe Ha MiICLi OMiKiB i
BIOMOPOXeHb 3 1 4 CTyneHis, pigwe 2 cTyneHda. Yum Baxda mipa Oniky |
BIMOPOXXEHHS, TUM rpyo6iLi pyoui 3 gedhopmavieto TKaHUHW. Py6Li HenpaBuibHOT
(hopmn, ropbucTi, Kpai 3 MirMeHTauield CTAryTb TKaHWHW.  Onikn, AKi
PO3MOBCIOMKYHOTLCA 3 TOMOBW | LWKNT Ha TPYAHY KAITKY 1 BEpXHi KiHLiIBKWY,
3arotor0ThCA 3 YTBOPEHHS pPybLiB NEPeTUHKOBOI, BignonoAioHoT gopmu. Ha micui
e/IeKTPOONiKiB PyOLEBO3MIHEHI TKaHWHM TOHKI, 3a3BMyail 6i/loro Konbopy 3
HepiBHUMW Kpasmu, LWinbHYBaTI, rnagki Ha JOTUK, PYX/IMBI.

Y BuUNafKax BOrHenasbHMX MopaHeHb [04AaTKOBO BUHWKAKOTb MUTAHHA Mpo
Xapaktep paHu (BxigHa, BUXifgHa), AMCTaHUiIl NOCTpiny, Xapaktep cHapagy. [licns
BOrHenasibHMX MopaHeHb 3a/IMLIAKOTLCA PYOLi, 30BHILWHIA BUTNAL AKUX 3a/1XNTb
Bif, BUAY YLUKO[KEHHSA | AMUCTaHLIT nocTpiny. Ha micui BXigHOT BOrHenanbHOI paHu,
fKa Oy/ia 3anojisiHa nocTpifiom i3 6/IM3bKOT ANCTaHLIT | He MigfaBanacsa XipyprivHin
06pobui, pybui MatoTb OBasIbHY, MPOMEHUCTY, 3ipyacTy abo HenpaBWbHY (opmy,
nepeBaXXHO NOMIPHO BTATHYTI | Ma/IOPYXOMIi.

Po3mipn paHu MOXyTb OyTM Oinblwi 3a pybeub Ha Micyi BUXIAHOMO
BOrHenasibHOro0 MopaHeHHs, 0cob6/MBO Mig  4vac nocTpiny Bnputyn. Tlicns
BOrHenasibHOr0 MOPaHeHHs BiA4 MOCTPily Ha BiAgCcTaHi, pyb6eub OKPYravu,
HEBEIMKNX PO3MIpPIB, 3a3BMYail MEHLUNA, HX pybeLb Ha Micui BUXIAHOT paHu, ae
BIH Mae HenpaBW/bHY, BOPOHKOMOAIOHY BTArHYTY OpMY. PEHTreHOMOriyHo B
rMMBOKMX Lapax pyouiB y M'AKMX MPOMEHAX MOXYTb BUSABIATUCA UYXXOPIifHI
BK/IKOYEHHSA, MeTaslizaLis.

LlikaBe nosigoMneHHA 3 NpakTuku npmsogutse 3. B. Bo3suk [28]. MMig vac
ornsay 3arnbnoro Bif BOrHeNa/bHOro MOpaHeHHs MO XO04Y HACKPi3HOro paHOBOro
KaHany 6yna BUsIBNeHa Ky MeHLWOro kaniopy. Mpu peTenbHOMY Ornsfi Ha LWKIpi
NIBOT LWIYHOT AINAHKN BUSABNEHUIA CMYyracTuiA 6insicTuil M'akuid pybeup 6e3 cnifis
XipypriyHoro BTpy4yaHHsA. BignoBifHO [0 HbLOrO Ha C/M30BIA 0OOMOHL LLIOKK

BU3HaYa/IMcst pyoueBi 3MiHW BiNSCTO-CIporo Kosbopy. 3rogom 3'acyBasnocs, WO Yy
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noTepninioro 6inblue, HiXXK 10 pokiB TOMY BXe Masio MicLe BOrHenasbHe rnopaHeHHs
ronosu. [aHnin BUNafokK nNpeacTaBse iHTEPEeC, OCKINIbKM BUSAB/IEHHA B HACKPIZHOMY
Ky/lbOBOMY KaHasli Kyni Bif NnorepeLHbOro nopaHeHHA MOXKE BUKINKATK TPYLHOLLI
B iarHOCTMLI XapakTepy NopaHeHHs i B4y pyobueBo-3MiHEHOT TKAHWHW.

Y BunagkKax BUOYXOBOI TPaBMW XapaKTEPHO YTBOPEHHS Ae(eKTIB 3HAYHMX
pO3MIpiB 3 nojafbluMM rpyoum  pyoutoBaHHAM.  OCKOMIKOBI  YLLIKO[KEHHS
3arot0rThCA 3 YTBOPEHHSM PYOLIB HenpaBuibHUX (hOPM, PEHTITEHOMONIYHO B TXHIN
MPOEKLiT MOXYTb BUABNATUCA YY>KOPiAHI Tina. Mif Yac OuiHKOBaHHA NaToorivyHnX
pyOLEBO3MIHEHUX TKaHWH OepyTb A0 YyBarn (DYHKUIOHa/bHI  MOPYLUEHHS
(KOHTpaKTypu, HeBponoriyHi gediymti) [150, 216], 3a HAABHOCTI MICNAOMNIKOBUX
pyoLiB BUKOPUCTOBYIOTb BUMIpP MO MOLUKOPKEHOIO LUKIPHOMO MOKPUBY.

Benuke 3HaueHHA ornsg pyouis MoXe MaTu B XOA4I KOMICIMHUX eKCrepTu3 y
TaK 3BaHMX «IKaPCbKMX CnpaBax». Y TaKuMX Bunagkax Komicii iHogi 40BOAMUTLCA
CTUKATUCA He /we i3 3BMYaHUMW  Hefonikamy  OPOPMIEHHA  MegUYHOT
OOKYMeHTauUil, ane i 3 pisHUMM (PakTamu X Qanbcudikadil - Bif [LOMUCOK,
BUMpPaB/ieHb | «BK/EMOK» &K [0 MOBHOrO MepeothopM/IeHHs iCTOpIT XBOpobu 3
YMUCHMM CMOTBOPEHHSAM BIiZOMOCTe NPO NPOBeAeHI AiarHOCTUYHI | NiKyBaslbHI
3ax04u, KNiHIYHY KapTVHY 3aXBOPHOBaHHS.

KO.H. byHiH i3 cniBasTOpamu [23] onucye BMNAAOK NOAIGHOT eKCnepTusn, y
X041 AKOT 32 HasiBHICTIO py6usa BAANOCA [LOBECTM BUKOHAHY B MeAMYHI YCTaHOBI i
He3a(iKCoBaHy B [JOKYMeHTax orepauito LWOo40 BUAa/IeHH HOBOYTBOPEHHSA B Mpa.iii
MNPUBYLUHO-XYBaNbHIN AinaHui. H. Hamanova i L. Bi” [218] ouiHioBanu
MPaBU/bHICTb HafaHHA [OMoMorv nig 4ac MepBMHHOIO Orfdgy nNauieHTiB i3
TPaBMOKO B LUENEeNHO-NLEBIA AinaHui 1 17 3B'A30K i3 XapakTepoMm pyoéus, Lo
YTBOPHETHLCA 3rOL0M.

[aBHICTb YTBOpPeHHA pyous BCTAHOB/IOKOTb HA OCHOBI [aHWX 3 MeAU4HOI
AOKYMeHTAaUIT | BacTMBOCTel pybus, WO 3MIHIOETLCSA Y Mipy AOro [o3piBaHHA. Y
npoueci opmyBaHHs pybus Nig vac 3aroeHHS HEYCKNaaHEeHOT yWNTOT XipyprivyHoi

paHu Xipypru BUAINAKTL HACTYMHI CTagil:
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1. Emremzanis mkipHoi panu (7-10 mi6). XapakTepusyeTbcsi PO3BHTKOM 1
3aBEPIICHHAM MICASONEPALIMHOrO 3anajeHHs. MK CTIHKAMU pPaHU YTBOPHOETHCS
rpaHyJisiliiHA TKAHWHA, TIOYMHAETHCS emiTenizauis KpaiB paHu. KiliHIYHO micis
3HATTS WIBIB, Kpai pPaHW MOXYTh PO3IATHCS MiA JI€K0 HaBITh HE3HAYHOI cuiu. Ha
JTAHOMY €Tarl pyOls, K TaKOro, 1€ HEMAE.

2. Y1BopeHHst He 3puioro pyous (10-30 nmi0). Jlo3piBaHHS rpaHyJsiHHOT
TKQHUHU 1 aKTUBHUH PO3BUTOK (DIOPUIIOTEHE3Y 3 YTBOPEHHS HE 3pLIOro pyors.
KitiHiuyHO pyOenp BIAHOCHO JIETKO PO3TATY€ETHCS 1 A0OPE TOMITHHM.

3. Y1BOopenHs MmiHoro pyous (30-90 mi6). 30IbIIECHHS KUIBKOCTI BOJIOKOH Y
pyOLEBI TKaHWMHI 1 X Opi€HTalis BIAMOBIAHO A0 JOMIHYKOYOTO HampsMy
HABAHTAKCHHS. 3MEHIIEHHS KUTbKOCTI KIITHH 1 CyauH. KITHIYHO WKIpHUAKA pyOelb
CTa€ MIINHUM 1 MEHII TOMITHUM. Y HECOPUATIMBUX YMOBAaX SK MPaBUIIO
(dopmyeThbes rineprpodiunuii abo kenoigHuii pyoens.

4. Ocrarouna nepeOynoa pyous (90 nib - 1 pik). BinOyBaerbcst moBiabHA
nepeOynoBa pyOus 3 TMOCWICHHSM NOJOBXKHBOI OpleHTalli BOJIOKOH, pyOruesa
TKQHWHA MICTUTh MIHIMAJIbHY KUIBKICTh KIIITHHHHMX €JIEMEHTIB 1 OJIMHUYHI APIOHI
cynunu. [Ikipauii pyOenb NOCTYIOBO J0CITra€ MaKCUMaIbHOT MIIHOCTI 1 CTa€ IMIe
MEHII TOMITHAM. Y  HECHPHUSTIMBAX yMOBAaX OCTaTOYHO  (POPMYETHCS
rineprpodiunuii abo kenoigHuii pyoens.

Jnsa nudepeHiiaibHoi JIarHOCTUKK pyOLiB, SKI JIOKATi30BaHI B PIi3HUX
JIUISTHKAX TOJIOBH 1 IIHi, JO TENEPIIIHBOIO Yacy BUKOPUCTOBYIOTH TaKl JOJATKOBI
METOJIU, SIK JTOCIIKCHHS LIKIPH B YJIBTPA(ioJE€TOBUX NPOMEHIX, KANUISPOCKOMIIO,
PEHTTEHOJIOTIYHE JOCHIDKEHHS. Y OKPEMHX BHIAQAKax MiJ 4Yac BUKOHAHHS
€KCUM31iHHOT 010TCli MOIIMBE 3aCTOCYBAHHS TICTOJOTTYHUX METOAMK, SIK1 MOKa3aHi
B YCIX BHIJKaX HEOOXIAHOCTI MOP(OIOrIYHOI OL[IHKK MATOJIOTTYHUX PyOLiB [98,
129].

JocnipkenHss pyOLiB WKIpA B YAbTPA(IOIETOBUX MPOMEHIX 3aCHOBAHE HA
TOMY, IO Pi3HI TKAHWHW MO-PI3HOMY (IyOPECUiOOTh MiJ 4Yac OMPOMIHECHHS.
Crony4yHa TKaHWHA MiJ 4Yac A1i Ha Hei yabTpadioicTOBUX MPOMEHIB BUCTYNAE K

€KpaH Ha SIKOMY BUJHO TiHI, SIKI YTBOPIOKOTBCS MPH CKYIMUYCHHI NIrMEHTY. BiATiHKM
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NIEBHOK MIPOKO 3AJIEXKATh BlJ TOBIIMHU POrOBOTO LIApy €MIiAECPMICY: TOBCTUH 1Iap
JIa€ KOBTYBATY, TOHIINHN — OLTYBAaTO-CUHIO (PITFOOPECIEHITIIO.

3a nanumu . M. CepeOpennukona [117], pyOui siki HEMIOJABHO YTBOPWIIHCA 1
MarTh YEPBOHWUH KOMIP 13 CHHIOIIHUM BIATIHKOM, JAKOTh B YJIbTPadioneTOBHX
NPOMEHSX cIa0Ky TeMHO-(}ioneToBy (atoopecieHiito. PyOin, no MarTh mij yac
3BUYAWHOTO OCBITJICHHS OJIII0-POXKEBUI KOMIP, B YJIbTPa(ioNETOBUX MPOMEHSIX
JAar0Th ¢aadKy O11710-(P10J€TOBY (PIIFOOPECUEHITIFO.

[lirmeHTOBaHI  pyOll  KOPUYHEBOIO  KOJNBOPY,  BUITISAAKOTH B
yIbTPAPIONETOBUX MPOMEHSIX TEMHUMH AulsiHKamMu. Crtapi, Outl pyOil CBITAThCS
CJIA0KMM CHHIOBATO-OUIMM KOJBOPOM. 3arajibHuii (pOH IIKIPpH BUTTSAAE TEMHO-
3eNieHyBaTUM. [Ipu JOCTIKEHHT PYOIIEBO3MIHEHUX TKAaHWH B YJbTPadioneTOBUX
OPOMEHSIX MOXKJIMBO BHSBUTH APIOHI JETali, HEMOMITHI MiJ Yac 3BUYAIHOIO
ornsay. MOXIMBO OLIHUTH TMOMEPEYHI MOBEPXHEBI PyOLl, SKI YTBOPIOKOTHCS MiA
yac HAKJIAQJAHHS XIPYPriyHUX [IBIB, BU3HAYMTH IMIIMEHTAL LIKIPH B MEXKAX
pyOlls, BUSIBUTH CJIIIA B1J 1H'€KIIHA CTPOKOM JI0 6 MICSAIIIB, 110 HE TMOMITHI M1 Yac
3BUYAWHOTO JEHHOrO OCBITIHEHHS. [li gaHi OyliM MOBHICTIO MIATBEPIKEHI
HAayKOBHUMH JOCIIKEHHIMHA [113].

Kanuisipockornis mpoBOAWTHECS 3a JTOMNOMOTOK MIKPOCKONa 0€3 pPyXJIMBOIO
cronuka abo 3a JOMOMOrOK  CHEHIaIbHUX OPHIAAiB —  KamUISIPOCKOITIB.
[. M. CepeOpennrikoBuM Oyno 0OCTekeHO UM MetogoM 100 pyOwiB pi3HOrO
NOXO/DKEHHS 1 JABHOCTI, HA MIJACTaBl YOr0 3alpONOHOBAHA OPIEHTOBHA TAOIHL
KAMJIAPOCKOMIYHOI KapTUHM PpyOniB WIKIpA Pi3HOI maBHOCTI. [Ipw 3acTocyBaHHs
KAIMJIIPOCKOIMIi MOKHA JIETKO PO3MJISIHYTH Pi3HI CTOPOHHI BKITFOUEHHS Y BUTTISAL
3QIMIIKIB MOPOXOBOi KINTSBM a00 MOPOLIMHOK, & TakoX 3aJumku (apd, ski
BUKOPUCTOBYBAIMCH 11 4aC TATYFOBAHHSI.

PeHTreHonoriune 10CiKEHHS, TOKa3aHe y pa3i BOTHENAIBHUX 1 BUOYXOBUX
YIIKOJ/UKEHbB, TO3BOJISIE BASIBUTH YY>KOPIHI Tija 1 CJIIM MeTam3amii. Y BUMAAKaXx,
KOIMM YIOKO/PKCHHS IIKIPA CYNPOBOKYHOTBCS KICTKOBOKD) TPAaBMOK, MOKHA
OPIEHTOBHO CYJIMTH NOPO HAaBHICTH TPAaBMH 34 PEHTIEHOJOTIYHMMH O3HAKaAMH

(opMyBaHHSI KICTKOBOT'O MO30JIs1.
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[0 TICTONOrIYHNX METOLIB OLIHKM MOpJoAUHAMIKK MOCTTPaBMaTUYHMX
PeaKTUBHUX 3MiH BIJHOCUTBLCA UiNIMA  KOMMIEKC [OCnifKeHb (MOpPKOMETpis
HaTUBHUX | 3abapeneHNX npenapatiB [9], rictoximis, NOMIHECLEHTHUIA aHanis,
e/IeKTPOHHa MiKpocKonis Ta iH.). [lonpu Te, WO B LMX chepax cyvacHa Mopgosoris
PO3BMBAETLCA LUBMALLIE, HDK B IHWWX, (OPMYNIOBaHHA AiarHo3sy /uile Ha
FiCTOMOTIYHNX AaHNX MOX/IMBE OaNieKo He 3aBxau [6, 32].

[ictonoriuHmni meton E. H. Kowenesa [58] A03B0/SE BCTAHOBUTU [aBHICTb
HaHeCeHHs TaTytoBaHb BifMOBiAHO [0 OCO6/MBOCTEN KNITMHHOI peakuii pybueBoi
TKAHUHW 3 TOYHICTIO 4O KiNIbKOX AHi. Mprbin3Ha opieHTaulis B MicAUAX MOX/IMBa
[0 MIBPOKY MiCNS HaHECeHHs TaTyloBaHb. Y MOAAIbLIOMY BCTAHOBUTWU [ABHICTb
HaHeCeHHs TaTytoBaHb HEMOX/IMBO Yepes BiACYTHICTb KNITUHHOT peakLil, npoLecis
pereHepauii, YTBOPeHHA pybueBOT TKaHWHW. J. Dressier [198], ouUiHOH4YM
MOX/MBOCTI  iAeHTM(iKaLii HEeBCTaHOB/IEHMX TPyniB 3a pybusamu, BiaMivae
HEeOOXIAHICTb HaABHOCTI TOYHMX OO6'EKTMBHUX KPUTEPIiB BW3HAYEHHA [ABHOCTI
pyous i NPONOHYE iIMYHOTICTOMOrYHE AOCNILKEHHA AK LOAATKOBUIA METOA Mij, Yac
IAeHTUMIKaLiT TpyniB HEeBCTaHOBMEHMX 0OCi6. 3a OCHOBY Oynu B3ATi AaHi Mpo
Mirpadito MenaHouuTiB i 3MIHY TX KIfIbKOCTi 3a/eXHO Bif BIKY pyous. 3a
[0MOMOroK IMYHOFICTONONIYHOT peakuii 3 BUKOPUCTAHHAM MOiKAoHabHOT S 100
CUPOBaTKM HUM BW3HaHWIA OCHOBHWI PiBEHb Ki/IbKOCTI MenaHouuTIiB y pyo6ui i B
IHTaKTHIM WKipi. IXHE BiJHOLLIEHHS 3iCTaB/eHe 3 JOKYMEHTa/IbHO 3apeecTPoBaHUM
XPOHO/OTIYHMM BIKOM py6us i nigaaHe cTaTUCTUYHIN 06pobui. Py6ui AaBHICTIO Bij,
1 10 3 poKiB MoKasanu CepefHiil piBeHb LpOro KoediuieHta Big 1,85 o 1,94 3
MOCTYMNOBMM MOBEPHEHHAM [0 6a3a/1bHOr0 PiBHA CYMIXHOT LLKipK Yepe3 10 pokis.

[. B. boromonos i3 cnisasTopamu [19] npoBoavan iMyHOTICTOXiMiYHe
LOCNIKEHHA MepiOfOHTa/IbHUX TKaHWH Mif 4ac XPOHIYHOrOo NepiofoHTUTY,
HaMaratouncb BUABUTI CneumnMivHICTb hopMyBaHHS (Pibpo3HOro pyous 3a 3MiCTOM
Yy HbOMY (DiGPOHEKTMHY | MOro 3B'A30K 3 [aBHICTHO HAHECEHHS YLUKOKEHHS.
BcTaHOBNEHO, WO [ANs  He3pinoro pybus XapakTepHa riCTOapXiTEKTOHIYHA
HecneunmIiYHICTb, BUCOKUA piBeHb (IOPOHEKTMHY | BIACYTHICTb  i30(hopMK

(hiOPOHEKTMHY. Y 3B'A3KY 3 TUM, L0 Mij Yac NOCTINHOT ipuTayii Pibpo3HOT TKaHNHK
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BiI0YBAKOTHCSI BCE HOBI 1 HOB1 €MI30/1M €KCYyJalli 3 BUAUICHHIM YE€ProBUX MOPLIA
(1OpOHEKTUHY, WOro KUIBKICTH HE MOKEe OyTH KpPUTEPIEM [JIsi BCTAHOBJICHHS
JABHOCTI YIIKO/UKEHb. JIJIs1 BU3HAYECHHS JTABHOCTI YIIKO/DKEHB 32 PYOLSIMH TaKOTO
TUIYy aBTOP PEKOMEHIY€ BHBYATH CKJIAJ KOJAr€HOBHUX BOJIOKOH, OCKUIBKH Mif 4ac
CIOKOI B pyOlll CNOCTEPIracThes MOCAIIOBHE HaKomuueHHs konareny III tuny, a B
MOJIOMX TINepTpopIuHUX PYyOIsIX nepeBaxkae KojareH [ Tunmy. Y Monoaux
KEJOINHUX PpyOusx MICTUThCS MeHue konareHy Il tumy, HiXK y rineprpodiyHux
pyoI1sx.

H. A. bynankuHa [22], npoBOASYM €KCIEPUMEHTH HA IIypPaX, JOBEJIA BILIKAB
IMIMOMHKM OMIKY Ta MMiJBHIIEHOTO BHYTPIIIHBOIIKIPHOTO THUCKY HA BUPAKEHICTH
nojaneIoro (popmyBanHs pyOus. Bumipu THCKYy MPOMOHYETHCS BUKOPUCTATH IS
NPOrHO3YBaHHS PE3YJIbTATIB TEPMIYHOTO YIIKOHKEHHS IKIPH.

N. Buhles, P. Altmeyer me B 1988 p. [178] cTBepmKyBayv, WO MiJ 4Yac
BUKOPUCTaHHS BHCOKMX 4YacTOT MOKHA JOCSATTH PO3AUTbHOT 3aaTHOCTI Y31,
NOPIBHSIHOI 3 MOKJIMBOCTAMHU CBITIIOBOi Mikpockomii. M. Gniadecka, L. Danielsen
[209] Bukopuctamm Y3J| y cya0BO-MEAMYHINA TPAKTHLI IS BIAOOPAKEHHS PyOLiB
IIKIpY, 110, WMOBIPHO, YTBOPWJIMCS BHACTIJIOK TOPTYP. ABTOPH CTBEPKYIOTh, IO
el METOJ JOCTOBIPHO 1 00'€KTHBHO O03BOJIIE BH3HAUWTH MPOTSHKHICTH pyous i
PO3MIp YIIKOKEHb.

A. besyrmeiii 1 E. [Mlurynuna [16] miakpecmtorots, mo Y3l — HOBuUE 1
JOCTYNHUNA THCTPYMEHT JijIsi TOTrJMOJEHOT KJIIHIYHOI JIarHOCTUKM 1 HAyKOBO-
JOCHITHOT poOOTH, M0 Ma€ TakKi MO3WTHBHI BJIACTUBOCTI, SK HEIHBA3UBHICTD,
0€300/11CHICTh, MOKJIMBICTE 0araTOpa3oBOro BHUKOPUCTAHHS MiJ 4Yac AMHAMIYHOTO
CHOCTEPEIKEHHS. BUKOpUCTOBYIOUM JaT4MK 13 4acToTor 20 MI'1, BOHH OMUCYIOThH
HAcTynHy kaptuny: «HopMmoTpodiunmii pyOenp BU3HAYAETHCS SIK BUCTYMAKYE HAJ
NOBEPXHEK [IKIPA YTBOPEHHS 3 PIBHUM 30BHIIIHIM KOHTYPOM, TOBIIMHA
eniAepMICY 1 HOrO CTPYKTYPa HE BIAPIZHIIOTHCS B Ti€i, SKa pO3TalioBaHa MmoOau3y
pyOus. ['muOoki BAAUIA JAEPMHM ACHIO 3MINICHI. BH3HAYaeThCs KOMMAKTHILIE
pPO3TAlYBaHHS BOJOKHHCTHX CTPYKTYp AepMH. llomiTHe 301AHEHHS 30HM pyOus

CYIMHHUMM CTPYKTypaMu. BiaMIYaeTbCs HASBHICTh BHUCOKOEXOTE€HHUX JITHIHHUX
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€XOCUTHAJIB, SIK1 BIAOOPAXAIOTh MPUCYTHICTh TPYOOBOJIOKHUCTOI TKAHUHU PyOLs B

JAEPMI 1 T AWKIPHIA KIITKOBUH1Y.

1.2 {iarHocTuKa pyOueBO3MiHEHUX TKAHUH

3aroeHHss paH 3 YTBOPEHHAM pyOus € OJHIE 13 3aKOHOMIPHHX
KOMIIEHCATOPHO-MIPUCTOCOBHAX ~ PEAKIIi  OpraHi3My, BapiaHTOM  HEMOBHOI
perenepanii, KoM ACPEKT MWKIPU MICHS MEXAHIYHOTO YIIKOKCHHS B MPOLEC]
oprasizaiii 3aMillyeThCsl CIOJYYHOI TKaHuHOowo [131, 157, 225, 236, 302, 309].
3azpuuaii  O0e3nocepeHb0 PyOIl € marepiajioM i MOCTAHOBKH JIarHo3y y
BHITAJKAX, KOJM MK MOMEHTOM CIPUYAHEHHS TPABMH 1 3BEPHEHHSAM NOTEPHUIOrO
HAa JIIKYBAHHS MPOHIIOB 3HAYHUH MPOMIXKOK 4acy.

Oxpeme wicne y psal MOAIOHUX AOCTIHKCHb 3alMaroTh E€KCHEPTHU3N
1aeHTrudikarii ocodu 1 ciiiB OOMOBHX MOPAHEHB Y MOTEPIUTMX Y X041 OOMOBHX M.

B. JI. Tlonos [102], M. A. ®ypman [143] miaKpeCTOOTh HE JIMILIE TEXHIYHI
TPYJAHOIII, [0 BUHUKAKOTH MPH IIarHOCTUYHUX JOCHIIPKCHHSIX pyOuiB (BTpara
MEANYHUX JOKYMEHTIB, BEJIMKA IaBHICTh MOPAHECHb TA THIIMX ICTOPUYHUX CBIIYEHB
TPaBMHM ), aJ1€ 1 IXHIO BUCOKY COLIIAJIBHY 1 MOPAJIbHY 3HAYYILICTb.

Hespakaroum Ha 1€, NUTaHHS [OWHAMIKM PO3BUTKY 1 IU(EPEHLIATBHOT
JIarHOCTHKM PyOLIB, K1 JIOKAJI130BaH1 B PI3HUX TONOrpagoaHaTOMIYHUX TUISTHKAX
TOJIOBH 1 IIHi, B Cy4YacHI MeIWuHiil miTeparypi BHCBITIEH! BKpail OimHo. Jloci
OCHOBHUM JjpKepenioM 1H(opmamii 3 wmiei npobmemu €  QyHOaAMEHTaIbHE
nocmimxeHHss M. M. CepeOpennukoBa [118], sxuii, IpyHTYIOUYMCh Ha BJIACHHUX
YUCJICHHUX CIIOCTEPEKEHHAX 1 y3arajlbHUBIIKA PO3PI3HEH1 CIMOCTEPEKCHHS THIINAX
apropiB [145], 3okpema M. M. KacesnoB, 1954 Ta iH. [50], omyOmikyBaB
MoHorpadiro «CyaoBO-MEAWYHE NOCTIIKEHHS PyOLiB WKipw». Maibke B ycix
pobotax 13 miei mpobnemu 3 1962 poky i1 noHenasHa [74, 132, 137, 144] po3znin,
NPUCBSYCHUHA AMQPEPEHIIANBHIA TIarHOCTUIl 1 €KCHepTu3i pyOwiB, MICTHUTH

B1JIOMOCTI 13 3rajjaHoi Bulile MoHorpadii.
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H. M. CepeOpeHHUKOB MPOJOBKUB PO3POOIIATH TEMY, OLIIHUB MOKITMBOCTI
JIarHOCTHKM 1 OLIHKKM KeNOigHuX 1 rineprpodiunux pyouis [117], onucaB pyOui
HIKIpH micist enekTporpaBmu [116]. YV 1981 1 1992 pokax BiH omyOiKyBaB OrJsiA0BI
CTaTTi 3 QHAII30M YCi€i AOCTYMHOI JITEPATypH, MPUCBAYEHOI TPOOIEMI BUBYEHHS
pyOuiB mikipu 3a nepion 3 1962 no 1992 pik. Biaroai Hisikoi cucTeMaTUu4HOi poOOTH
3 IBOr0 MUTAHHS CYJOBHMMHM MEIMKAMH HE MPOBOAMIIOCS, a MyOmikaiii HOCHIU
CITOPaJUYHHAN XapakKTep.

HaGarato petanbHinie po3risaoM wie€i mpoOisemMu 3aiimManucs XIipypru,
nepmarosioru 1 kocmeronorn. O. C. Ozepckas [92] Bkazye: «[IpobGiema pizHOTO
BUJly pyOIlB IIKIPM 3HAXOAUTHCS HA BEPIIMHI JEPMATOJIOri, KOCMETOJIOTI 1
HIEJICTHO-JIMIIEBOT XIpyprii; pyOil mKipyu, 0COOJUBO HA BIAKPUTHX YaCTUHAX TINa,
MaroTh 1 COIlaJIbHY 3HAYYUIICTh. MOMIOHUNA KOCMETUYHUI AEPEKT MPU3BOAUTH JI0
NICUXOHEBPOJIOTTYHHUX MOPYLIEHBY.

CknmagHicTh QyHIAMEHTATBHUX JOCHIDKEHb PyOLIiB MOJSTaE WE 1 B TOMY, IO
npoiec pyOItOBaHHS TPUBAIMA 3a CBOiIM MEPeOIroM 1 BHUMAarae€ JOBrOCTPOKOBHX
cnocrepekeHb. 3a nanumu P. P. Van Zuijjlen [244], pe3ynbTrati TOBrOCTPOKOBUX
JOCHDKEHb  LUJIKOM  KOPENIOKTh 13 Pe3yJbTaTaMH  KOPOTKOCTPOKOBHX
CIIOCTEPEIKEHD, SIK1, 3a3BU YA, 1 MPOBOAATHCS HA MPAKTHULLL.

3rigHo 3 knacudikaniero M. M. CepeOpenHukoBa, yci pyOui AUATECA Ha JBi
BEJIMKI TPYIIH:

1. PyOmi micnst pi3HMX BUAIB TPaBMH (ITICIAS BOTHEMAIBHUX YIIKOJDKEHB,
pi3aHUX paH, pyOaHuX paH, 3a0UTHX 1 pBAaHO-3a0UTHUX paH, MICJIsl OMIKIB, MOB'sI3aHI 3
€0 TMPOMEHEBOI EHEPrii, MiCas YPaKEHHs IOKIPM INPUTOM 1 Tak 3BaHi
«MIrMEHTOBAH» PyoOLi (y TOMY YHCIII TICHs CIPOO YCYHEHHS TATYIOBAHb ).

2. PyOmi micnst pi3HMX 3aXBOPHOBaHb (IMICHS THIMHMX 3amaJlbHAX MPOLECIB
HIKIPH 1 XPOHTYHHX THQEKIIHHAX 3aXBOPIOBAHb).

A. E. beroycos [18] migpo3ainse pyOui 3aJI€)KHO BiJl BITHOIICHHS iX PIBHS 10
HABKOJIMIIHBOT MIKIPH, BUAULSIFOYA HOPMOTPO(iuH1 pyOLi (Ha PiBHI HABKOJUIIHBOI

HWIKIPH), arpodivHi (HWKYEC HABKOJMIIHBOI WIKIPK) 1 MATOJOTI4YHI — TinepTpodiuHi
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pyOIl 1 KEJOiaK, MOBEPXHS SIKMX BUCTYIAE HAJ LIKIPOK, a Y KEJIOIAHUX pPyOLIB €
TaKOXk 3AATHICTh A0 TPUBAJIOTO CAMOCTIHHOIO POCTY.

O. C. Ozepckas [91] knacudikye pyOrl 3a iXHIMU KJIIHIYHUMHU PI3HOBHIAMM,
YMOBHO MIAPO3AUIAIOUM iX HA OBl BeJNMKI rpynu. llepma rpyna — Xipypriudi pyoui,
AK1 34aTHI 10 Ac(POPMYBaHHS, NOPYIIEHHS (PYHKI] OpPraHiB 1 TKAHWH, JIKYBaHHS
AKX 3HAXOJUThCS B KOMIICTEHIli IIENECMHO-IALIEBUX XIPYPriB 1 XIpypris-
nIacTuKiB. Jlpyra rpymna — KocMeTHuH1 pyOumi aGo pyOmi, M0 HE NOpPYIIYHOTh
(yHKIIi OpraHiB 1 TKAaHWH 1 € JMIIE KOCMETHYHUM AcdektoMm. Jlo 1miei rpynm
BXOJIATh TaK 3BaHi (Pi310JI0T14H1, 200 HOPMAJIbHI, 1 MATOJIOTTYH1 PyOLLi.

®di31010T14H1 pyOIll 3aJ€KHO BIJI JIOKAII3allll 1 TTTMOMHU TECTPYKTUBHUX 3MIH
MO>KyTh MAaTH Pi3HI KJITHIYHI POSIBU:

1. HopmoTpogiuHi — HE 3yMOBIOKOTH Acopmaliii WKIpA 1 NPUTETTIUX
TKaHWH, PO3TalIOBaH1 HA OJTHOMY PIBHI 31 MIKIPOIO.

2. T'imoTpodiyHi mpu AOCTATHBO PO3BHHEHOMY IMIApl MiAKIPHO-KXUPOBOI
KJIITKOBMHU 32 PAXYHOK ii qecTpyKiii Ha0yBarOTh BTATHYTOTO BUTTISY.

3. ATpodiuHi — y MicUsX, A€ TINOAepMa MPAKTUYHO BIACYTHS, MAtOTh BUIIISA
TOHKOTO, IUIOCKOrO pyOls, 3 CyJMHaMH, IO MPOCBIYYIOThCSA, POrOBHU wIap
CTOHUICHHWH, (PYHKIIOHAIBHO HEMOBHOLIHHWI (BIAMIHHOCTI POTOBOrO INApy B
arpodiunnx pyousx BuBuaB T. Suetake B 1996 p. [206]).

[TaTosoriunl  pyOIi MIAPO3AUISIFOTBCS HA TiNEpTPOodiuHl 1  KEJIOiaH.
BiapizHstoTecss  Pi310JIOTTUHI 1 NATOJOTIYHI  pyOli MNEPEeayciM KIIHIYHOK 1
TICTOJIOTIYHOIO KapTuHOO [75, 90, 112, 171, 172, 224, 255, 256].

KiliHIYHO NaTONOriYHE PO3POCTAHHS CHOJYYHOI TKAHWHW NPU3BOJIUTH JIO
YTBOPEHHSI TaK 3BaHOi «IUIOC-TKAHWHA» Yy pasl rineprpodiunux pyowiB. VY
BHIAJKaX KEIOiTHMUX PyOLIB 3'ABISIOTHCS BOTHUILA, SIKI BACOUYIOTh HAJl MOBEPXHEH)
HWIKIPK 1 PO3POCTAKOTBCA y BCIX HaNpsMKax. BOHM CYNPOBOUKYKOTBCS OOJIEM,
cBepOexeM, MiJ 4Yac Manbpnanii OIUIbHI, 1HTEHCUBHO 3a0apBiicHI B CHHIOLIHO-
YEPBOHUI KOMIP.

['icTonorivHo B HOpPMAIBHOMY PYOIl €MiAEpPMIC BUTOHYEHW, KOJAreHOBI

BOJIOKHA [IIJIbHO PO3TAlllOBaHI MO BCIA TMOWHI pyOls, JeKaTh pa3oM 3
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€JIACTUYHMMH BOJIOKHAMHU NapajesIbHO KIpl. Y MOJIi 30py — MO ACKIIbKA CYAVH 13
NEPUBACKYJSAPHUMH 1H(UIBTpaTaMu, y sKUX Oarato IUIla3MaTUYHUX KITITHH,
¢$16pobnactie 15-20 y mosi 30py, NPOMIKHOI PEUOBMHM Majio. BiaMmivaroThes
NOOJMHOKI TOTOBI 1 CATbHI 3aJI03W. Y MATOJOTTYHOMY KENOiTHOMY pyOLl emiiepmic
TOHKWH, COCOYKOBHW MATIOHOK 3IJIA/DKCHUH, XAPAaKTEPHUM € aKaHTO3, OyAb-sKl
eniaepMaibHi TOX1H1 (BOJIOCCS, 3aJ103M) MOBHICTIO BIACYTHI. Y MOJIOAUX PYOLsX
30€piraroThCs SBUINA HECHECHU(PIUHOTO 3amajicHHs, BEIWKa KUIbKICTh TOBCTHX,
PUXJIMX, XAOTUYHO OPIEHTOBAHMX KOJIATCHOBHX BOJIOKOH, 0Oararo4mciIcHHHUX
¢16pobnactie (monag 70 B moJI 30py), NPEACTABIEHUX TAaKOXK AaTUIOBUMH
(opmamu, IO € TATOTHOMOHIYHOK 03HAKOIO KEJOiny.

[Tpy wiid maronorii CnoCTEPIraeThCsl BEJIMKA KUTbKICTh T1ATypPOHOBOI KUCIIOTH
1 XOHApoeTHHCYyJIb(ariB. Y pyOusx BHU3HAYAKOTBCA INUJIBHO  PO3TAILIOBaHI
KOJIAar€HOB1 BOJIOKHA 3 JUITHKAMH T1ajliH13amii, KUCIMX MYKOMOIICaXapuaiB, CyIUH.
I'ineprpogiuni pyOri MarOTh HOpMAJIbHUN a00 AUCTPO(DIUYHO 3MIHEHUN €IMiIEPMIC,
AKaHTO3, MOMIPHY KUIBKICTh KHUCIIMX MYKONOJICAXapuAiB, CYIWH, HE3HAUYHY
KUTBbKICTh TUIA3MATHYHUX KJIITHH 1 €JJACTUYHHUX BOJIOKOH 1 0e3my (pidpodmactiB (50-
70 y moni 3opy). [Taronoriyndi ¢gopmu (HiOpoOAACTIB BIACYTHI, KOJIATEHOBI BOJIOKHA
310paHi B pyuxJii 200 MILJIbHI MyYKH.

[TpyHIMnoOBO 1HIWMKA miaxia A0 kiacu@ikamii npononyoTe A. E. 'ymiep 1
A. b. llextep [33]. CTBEPIKYIOUH, IO TEPMIHOIOTTYHA HEBU3HAUYCHICTh, TTOB'I3aHA
3 IEPEXPECHUM B)KMBAHHSM 1 3MILIYBAHHSAM 3MICTOBUX 3HAYCHb TAKUX TEPMIHIB, SIK
«rinepTpodiuHuii pyoerpy 1 «Kemoimy, «pyoenpy 1 «pyOueBa TKaHUHAY), YTPYAHSIE
JIarHOCTHKY 1 JE30pIEHTYE MPAKTHYHOIO JIIKaps, BOHM MPOMOHYIOTH PO3ALTUTH
NOHATTS «pyOenp» 1 «pyOleBa TKaHMHA» 1 KIAaCH(PIKyBaTH iX OKPEMO OAMH B[
OJIHOTO 3a MOP(QOJIOTTYHUMH XapaKTEPUCTUKAMH. 3aJIe)KHO BiJ TICTOJIOTTYHOT
CTPYKTYPH BUAUICHI HACTYIIHI BUAW PyOLEBOT TKAHWHM :

1. Hopmotpodiuna pyOueBa TKaHWHA BIAPI3HAETHCS BIOPSAKOBAHUM
PO3TAllYBAHHIM MYYKIB KOJIATCHOBHX BOJIOKOH MOMIPHOI TOBIIMHH, OPIEHTOBAHUX
napajenbHO 0 MOBEPXHI enmiaepmicy. Y nmomynsuii (piOpoOnacTiB JOMIHYIOTh 3pui

KIITUHA 3 TOMIPHOK a0 Cnadkow (PyHKIIOHAIBHOK AaKTHBHICTHO. TpuBae
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ICHYBaHHs PyOuUs OPHU3BOAUTL JI0 MOCTYMOBOrO 3aMIMIEHHS KOJareHoOJacTiB
(d10pouuTamMu, 3'SABIASETHCS ACSIKA KUIBKICTH JUCTPOQIYHMX KINITHHHUX (opMm, a
TaKOK XapaKTEPHA HASBHICTh HEBEJUKOI KUJTBKOCTI TOHKHX €JACTHYHUX BOJIOKOH.

2. Tumoa rineprpodiuHa pyOleBa TKaHWHA OJM3bKa MO APXITEKTOHIL
KOJAar€HOBUX BOJIOKOH 10 HOpMOTpo(iunoi. KosareHOBI BOJOKHA XBHWIIACTI,
NOJIOBXHBO OPIEHTOBAHI; €TACTUYHI BOJOKHA a00 BIACYTHI MOBHICTIO, a00 iX yKkpai
Maji0, MPUYOMY BOHHM PI3KO CTOHIIEHI 1 (pparMeHTOBaHl. KINITHHHI €IEMEHTH
npeactabicHi (pidpodsactamMmu pi3HOT MIpU 3pLIOCTI, CEPENl SKUX MEPEBAKAOTH
(YHKIIOHATBHO aKTHBHI a00 npomidepyrodl popmu ; aucriacTiuHuX pidpodnactis
HE CMOCTEPIracThCsl.

3. Bysnosa rineprpo¢iuHa pyOueBa TKaHWHA BIAPI3HIETHCA BlJ THIOBO{
NOETHAHHSAM  TOAOBXKHIX TYYKIB KOJAareHy 3 OCOOJMBUMH  BY3JIyBaTUMHU
CTPYKTypamH, siKi OPMYIOTBCS Y pe3ynbTari (pidpo3Hoi TpaHchopmalli KOMILUIEKCY
TKAHWH PAHEBOTO JIOXKA, MOEAHYIOUMCh 13 3ajMIIKAMH PE3WIACHTHOI ACpMHU 1
IPaHyJ LI HHOT TKAHUHM.

4. OcHOBy KenoigHoi pyOLEBOi TKAHWHU  CTAHOBIATH  I€PAPXI4YHO
OpPraHi3oBaHi BY3JIM, $IKl 3aJSral0Th B MOJOAMX PyOLSX 13 HE3PUIMX IJISTHOK
TKAHWHA 3 TOHKMMM IyYKaMd KOJIareHy, a B 3pUIMX pyoumsx — 13 Pi3KO
(10p030BaHMX MYYKIB KOJAreHY, [0 MAKTh LHUPKYJISIPHY APXITEKTOHIKY, O3HAKH
rialiHo3y, a TakoX  JUCIUIACTUYHO  3MIHEHI 1 momiMOpdHI  KIITHHH
($16poOIACTUYHOTO PAAY; €TACTUYHUX BOJIOKOH HE CITOCTEPIracThCs.

5. ®i10po3HO3MIHEHA JepMa BIAPI3HAETBCS BiA 1HIIMX BHIIB PyOLEBOi
TKAQHWHW CHEUU(PIYHAM NEPEIJIETEHHIM KOJArcHOBUX BOJIOKOH, SIKI HaraayrTh
ApXITEKTOHIKY CITYACTOrO IAPy HOPMAIbHOI IKipH. @iOPO3HO3MIHEHY BIJ
HOPMaJIbHOI JE€PMHU BIJPI3HSE INUIBHINIA CTPYKTYPA, AUCTPOQIUHI 3MIHM YaCTHHH
($16poOnacTiB, MECTPYKIliS YACTUHU €IACTHUYHUX BOJIOKOH (€JaCTHYHI BOJIOKHA €
NPUCYTHIMH 3aBXKAH ), HAOPSKAHHS My4YKiB KOJAr€HOBUX BOJIOKOH.

Buxonsun 3 mworo, A. E. I'ymnep, A. b. Illexrep [33] 3anponoHyBamu

Kkimacu(ikamiro pyOmiB, OO0 TIPYHTYETbCS HAa MOPQOJIOTTYHUX JTOCIHIHKCHHSIX.
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ChiBBIAHOLIEHHS. B PyOLSIX PI3HMX BHIB PyOLICBOi TKAHWHU JUISTHCS HA TPH
BEJIMKI TPYTIH.

1. OnHOpiaHI, YTBOPEH1 SKMM-HEOYIb OJHMM BHJIOM PyOIICBOT TKAHWHM,
MIIPO3AUISIFOTECS 32 TUIIOM TKAHWHH, SIKA YTBOPIOE PyOeIp :

- HOPMOTPO(14HI,;

- (10pO3HO-ACPMAJIbHI;

- rinepTpodiuHi;

- KEJIOiIHi.

2. KomOiHOBaH1, yTBOPEH1 pyOIICBOK TKAHUHOIO JIEKIIBKOX BH/IIB:

- MO3aiyHi;

- HE MO3aiyYHi.

3. Tloemnani pyOui, okpiM pyOLEBOi TKAaHWHHU, MICTATH >KAPOBY, M'SI30BY,
eniTemanbHy ad0 rpaHyJIsALiiHY TKAaHUHY.

Hocmmxennst A. E. I'ynnep, A. b. lextep [33] nokazanu, mo 13% Bunaaxis
NpUMAJaE Ha OAHOpiAHI pyOmi, a Ha komOiHOBaHT — 87%. ATpodiuHni,
HOPMOTPOQIYHI 1 rineprpodiuni pyOui PO3PI3HIOTECSA. 3a BMICTOM Yy iXHBOMY
CKJIaJl HOPMOTPO(IYHOI, BY3JIOBOI TINEPTPOPiuHOT TKAaHWHH, (H1OPO3HO3MIHEHOT
JepMHU 1 KenoigHoi pyOLeBOi TKaHMHHM, HOPMOTPOQIYHi, arpodiuni pyodumi — 3a
BMICTOM B HHX KEJIOiJHOI TKaHWHH, aTpoQiyHi 1 rinepTpodiyHi — 3a BMICTOM
(10po3HO3MIHEHOT TKAaHWHK. PyOni HOpMOTpPO(iUuHOro 1 rinepTpoiuHOro THUITY
JOCTOBIPHO PO3PI3HSAIOTHCS 34 BMICTOM Y IXHBOMY CKJIa[l YCIX BHIIB pPyOLEBOI

TKaHWUHH.

1.3 logaTkoBi MeTOoaM AOC/IIKeHHs pPyOWiB WHIKIPH, JIOKAJI30BAHHX Y

JUJISTHKAX TOJIOBH 1 mIui

VY menenHo-auneBid Xipyprii, A€pMaToJIOrii, KOCMETOJOrIi 3aCTOCOBYEThCS
psAA TOAATKOBUX METOMIB jociikeHHss pyomiB. J. A. Clark 13 cmiaB. [249],

T. H. Bartell [169] nns HearpeCMBHOrO KUIbKICHOTO BH3HAYEHHS MPY>KHUAX
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BJIACTMBOCTEH HOPMAIBHOI HIKIPH 1 TnepTpopIyHOro pyoOus BUKOPUCTAIA METO[
enacroMetpii. bByB  po3poOnienmii  kumieHbkoBud  mpuian  «Elastometery.
BrnactuBocTi HOpManbHOI INKIPW CHOMHM 1 KIHIOIBOK TMEPEBIPEHI HA WIECTH
N00poBOJIBLSIX 000X CTarel, BIACTHBOCTI pyOUs — Ha JEB'ATH €BPONEHCHKUAX
namienrax, a J. A. Clark — Ha 15 kuraiingx 13 rineprpoQpiYHAMHA MiCISIOMIKOBUMHU
mpamMamu. Bigmivanacs TeHAEHIIs 10 30UIbLICHHS 3HAYEHb MOKA3aHb MPUWIALY Y
3pUTAX PyOLIsiX 1 MOMITHE 301JTbIICHHS IIUX 3HAYCHB MICJISl JTIKYBAHHSI,

PekoMeHI0BaHO BUKOPUCTAHHS MPUJIALY [UTsl BEACHHS JOKYMEHTALIi 3 METOIO
00'€KTUBHOCTI OLIHKH O€3MOCEPEAHBOr0 AO3PIBAHHS MICISOMKOBUX PYOLIB 1 iX
peakiii Ha JIIKyBaHHs. Pe3ynbTaTh 1poro meroay, 3a ganumu S.S. Fong [204],
KOPENIOKTh 13 pe3yiabTataMu  YJAbTPA3BYKOBOIO  JOCHIKCHHS,  SIKE
BUKOPUCTOBYBAJIOCS HUM 3 QHAJTOTTYHUMM LILTSIMHU.

0. B. AnekceeB i3 cmiBaBTopamu [11] mist owiHku pyOuwiB y aepmaro-
KOCMETOJIOTIYHIM MPaKTUIl TPONOHYE BUKOPUCTATH 010()OTOMETPUYHMI MeTOA. 3a
JOMOMOTOK0 JIa3epHOro 010()oTOMETpPA BiH BUMIPIOBAB 1HTEHCHBHICTH BIAOMUTOTO
TKAHWHOIO BUITPOMIHIOBAHHSI HA BUOPAHUX JOBXKUHAX XBUJIb, IO JO3BOJISIE OLIHATH
ONTHYHI BJIACTUBOCTI O10JIOTTYHUX TKAHUH.

C. W. Li-Tsang[243] nocnimkyBaB MporpaMmy CHEKTPOKOJIOPUMETPA ISt
BAMIpY MirMeHTanii pyOus, sika BUKOPUCTOBYETBCS SIK OAWH 3 1HAMKATOPIB HOTO
3pUIOCTI, aji€ OLIHIOETHCS CYyO'€KTUBHO. MeTa TOCHIIKEHHS MoJisrajga B TOMY, 1100
3HAWTH HAAIWHWAKA CHoCI0 OLIHKKA KOJbOpYy. BigmideHa 1CTOTHA BIAMIHHICTH MIXK
3HQUEHHSMHW BUMIPY HOPMAJbHOI MIKIPH 1 rnepTpodivHux pyOLIB Pi3HOI JABHOCTI.
CHEKTPOKOJIOPUMETP 3aMpPONOHOBAHWMA K HAMIMHWA mpuiaan, WO J03BOJISIE
KUTbKICHO BH3HAQYHATH MICMEHTALK0 pyOus 1 1u(epeHiroBaTH HOPMAIbHY LIKIPY 1
pPyOLIEBY TKAHHHY .

C. B. bonnapeB [21] ans HEIHBa3WBHOTO KOHTPOJIKO 32 JIIKYBAHHSIM paH 1
pyOLiB MpenaparaMy KOJareHa3y 3anpornoHyBaB OLIIHATH BOJOTOBMICHICTh y PyOIl
3a ponomororwo KBU-nuenexkrpometpii. Hum ke 3ampomoHoBaHa OanbHa OIIHKA
€()EKTUBHOCTI JIIKYBaHHS 32 CTAHOM PYOI1s, 110 MPOBOIUTHCA 3a 4-Ma MapaMETPAMM

1. Tun pyOus :
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— HOpMOTpo(diuHuii — 0 Oanis;

— rineprpo¢1yHmii romoreHHuii — 1 6an;
— rinepTpoQ1YHmii 3 By3uKaMu — 2 Oanu;
— KeJoin — 3 Oanm;

— BUPAKEHUH Kenoing — 4 Ganu.

2. Konip:

— SIK Y 310poBOi wKipu — 0 Oanis;

— He3HauHa eputema — 1 Oa;

— BUPAKEHA epuTemMa — 2 Oau.

3. KoncucreHuis:

—HopMa — 0 OaiB;

— HEBEJIMKE YIIJIbHEHHS — 1 Oa;

— BUPAKEHA 1HAYypauis — 2 6anu.

4. UyTauBICTS:

— Hanpyra — 0 6anis;

— cBepOiK — 1 Oau;

— miedis — 2 Oanu;

— O1np — 3 Oanm.

[Toni6na 6anbHa cucrema 3yctpiiaca y T. Sullivan 13 cniiBaBTopamu[268], siki
3aMpONOHYBAIM  OLIHIOBATM  MITMEHTALlI0, BAaCKyJpU3alil0, THYYKICTH 1
PO3MOBCIOIKEHICTh MICISIONIKOBUX PYOLiB, Y3sIBIIM 3a TOYKY BIJIJIIKY BJIACTUBOCTI
HOPMaJIBHOI LIKIPH.

B ocraHHl poKkM JOCHTHh HIMPOKO BUKOPHUCTOBYKOTBCS Y3-AlarHOCTHKA B
KocMeToorii Ta aepmarosiorii [191, 215, 217, 219, 296, 307].

JIOCTaTHLO YITKO BHCBITJIMJIM MOXIJIMBOCTI Y3-A1arHOCTHMKHM M 4Yac
KpPIOXIPYPriYHMX BTPy4YaHb HA WIKIpl. 3a3Bu4aii 1 JOCHIDKECHHS IIKIpU
3aCTOCOBYIOTh YJIBTPAa3BYKOBI CkaHepH 3 4acToToro 50 ml'm i 20 mI'm. Tpuctpiii 13
4acToTOr 50 MI'II MPAKTUYHO HE MPOHUKAE YEPE3 IIKIPY 1 BAKOPUCTOBYETHCS JIUIIE
JUTS OLIHKM eniaepmicy. | TMOMHA MPOHUKHEHHS €XOCUTHATY TP 4acTOTI Mepeaadl

yibTpa3BykoBoi xBuil 20 MI'1; ctaHoBUTH 1-1,5 ¢M, 0 103BOJIsiE BUKOPUCTOBYBATH
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Taki CKaHEpU [Uisi OOCTEKEHHS €EmiAepMmICy, NEPMH 1 MIAMKIPHO - >KAPOBOI
KIITKOBUHU. [IpucTpoi 3 BHKOpPUCTaHHSAM OUIBID HHU3BKUX YacTOT  JUIs
JIarHOCTHYHUX MOTPEO M1 4ac 0OCTEKEHHS IIKIPUA MaiKe HE BUKOPUCTOBYIOTHCS Y
3B’SI3KY 3 HEJIOCTATHBOK 1HPOPMATUBHICTIO [151].

['oBOpsium mpo JiTeparypy, NPHUCBSYECHY Y3-MIarHOCTHI CTaHy MIKIpH,
HEOOXITHO BIJMITUTH BaXKJIMBICTh BHKOPUCTAHHS IOIO METOAY IijJ Yac
o0OcTexkeHHs pyOueBo3MiHeHnX TkaHuH. A. B. CamioB [112] BuBuYaB cTaH WIKIpU
nicas  KPIOMIKYBAHHS, JOCHIKYKOUYHM YJIbTpacoHOTrpadiuHy rauMOWHY 1HBa3ii 1
po3mipu kpionomkoxeHHs. [1. B Capsirud [115] mocniKkyBaB micasioniKoBl pyoIi
3a JIONOMOTrOK yiabTpaexorpadii 1 egacToMepii, BCTAHOBHMBIIM JIOCTOBIPHY
KOPEISLII0 MK UMM METOJAMH, Ta PEKOMEHIYBAB iX JUIs KJITHIYHOTO KOHTPOIHO
edekTuBHOCTI JiikyBaHHs. E. A. Bacunesckas, 2005 [45] ta inun Bueni [180, 205,
212, 254] roBopsTh NMPO BHKOPUCTaHHS Y3J| B CyIOBIfi MEIWLMHI, BKa3yHOUd HA
NO3UTUBHUI TOCBIJ 3aCTOCYBAHHsS JAaHOTO METOAY sl B1OOOpaskeHHs PYOLiB,
BIPOT1THO YTBOPEHUX MICHS TOPTYP, POOJISIYM BUCHOBOK, IO MPOTSKHICTE pyous i
PO3MIPH MOKYTh OyTH BU3HAYEHI TOYHO.

HesBakarounm Ha 1CHyBaHHS BEJIMYE3HOTO MACUBY HAYKOBHX pOOIT,
NPUCBSYCHUX BHBYCHHIO €TIOJIOTi, MATOreHe3y Ta JIKYBAaHHIO NaTOJOTTYHHMX
pyOLB, MUTaHHAM iXHBOI AM(PEPEHLINHOI MIATHOCTUKM A0 TEMEPIIIHBOIO 4Yacy
npUaLIsIIacs HeaocTtaTHs yBara. CaMe TOMY, Ha Hally AyMKY, BUHMKae notpeda y
Ol rMOOKIH po3podui mpobiieMu AudepeHiitHOl JIarHOCTHKN PyOLiB WIKIPH Y
PI3HUX JAUISHKaX TOJIOBM Ta INWi, OCKUIBKA 1€ JaCThb MOXKIIMBICTH BHOOPY
ONTUMAIBHOI METOAMKM TOJANBIIOTO ONEPATHBHOTO Ta KOHCEPBATUBHOIO

JIKYBaHHSI.
1.4 JlikyBaHHs1 NATOJIOTIYHUX PyOUiB IIKIPH rOJOBH I IIUY
JlikyBaHHs1 pyOLIB MIKIPY — HAA3BUYAIHO CKJIAIHE 1 aKTyaIbHE MUTAHHS, 1110

Ma€ BEJIMKE €KOHOMIYHE 1 COLAJIbHE 3HAYEHHS 1 OOYMOBIIOE BEIUKY KUIBKICThH

aucepraiiitHx poOit 13 1iei npodsemu [10, 14, 38, 100, 129, 150].
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JlikyBaHHs1 pyOuiB HEOOX1THO MOYMHATH IIE A0 MOBHOIO 3aroeHHs panu. Ha
PaHHBOMY €Tarli, MPUCKOPIOKOYM 3arO€HHS PaH, 3aCTOCOBYOTh 3aCO0M BHYTPILIHBOT
1 MiICHEeBOi Tepamii: €H3WMMH, aHTUOIOTMKW, PETUHOINW, BITAMIHOTEPAIILO,
MIKPOEJIEMEHTH, O10JIOTIYHO AaKTWBHI LIOBHI Marepianu. Jlmd npouiakTUKA
YTBOPEHHSI TATONOTIYHAX PYOLIB PEKOMEHAYIOTHCS 3aco0M, SIKI MOKPAlIyOTh
MIKPOLIMPKYJISALI0 1 OOMIHHI TPOLECH, YCYBAKOTh TIMOKCIK0 TKAHWH, CTUMYJTIFOIOTh
IMYHH1 BJIaCTUBOCTI WKipH [8, 83, 84,97, 127, 188, 200, 202, 248, 273].

VY nponect go3piBaHHs pyOilst XOpouirid €peKT 1ar0Th TEPANEBTUYHI METOIH.
I[le o0OpoOka paHEeBMX MOBEPXOHb Ma3siMU, SKI  CHOPHSIOTH  3arO€HHIO
(KOHTPAKTYOEKC, MEIaKCOJI Ta 1H.), Y MOE€JHAHHI 3 TaKUMH (P1310TEpaneBTUUHUMHI
METOAaMHU, K BBEJCHHS ()epMEHKOIA ad0 KOJIOTeHA3! 3a 10NOMorow (GoHodopesy
ado enektpodopesy, bykku-onpominenns [138, 142, 155, 179, 189, 201, 231].
TepaneBTruHe JIKYBaHHS cTapux (cpopmoBaHux) (i310JIOTTUHUX PpPyOLIB HE
BHOCHUTbH NMPAKTUYHO HISKMX BUAMMMX 3MIH Y KIIIHIYHY KQpTUHY.

JlepMoOpazis — HalOUIbII PE3YJIbTATUBHUN METOA peadumiTallii HarieHTIB.
Bona 3rnamkye HEpIBHOCTI, HasBHI y Oyab-siIkOMYy PpyOIll, [0 MOTIM JI03BOJISE
pi3HuMU 3aco0aMM  Kamy(rsDKIiB MIHIMI3yBarW BHAMMICTE pyOus [124, 141].
HaiiGinpu mporpecuBHuUid 1 010TEXHOJIOTTYHUI METOJ] YCYHEHHS PYOIliB — 1€ METOT
OMEPATUBHOI IepMOOPpa3ii 3 MOAAJBIIOK MEPECATKOI0 ayTONOTTYHUX a00 ajJoTIYHUX
KEpaTUHOLMTIB. MeToa mossrae y BUAUICHHI 3 LIKIPH MALIEHTIB MEXAHIYHUM 1
(P€PMEHTATUBHUM ULUIAXOM >KMBHUX KEPATUHOLMTIB, SIKI MOTIM BUPOLIYIOTHCS Ha
CHELIAIbHUX CEPEAOBHINAX Y MPUCYTHOCTI MApPOCTKOBMX YMHHUKIB. OTpuMaHa
JKUBA KYJbTypa MEPEHOCUTBCS Ha LLTi(oBaHy MoBepxHIO pyous [55, 108]. Taxe
JIKyBaHHSI CTBOPIOE MOTPIAHUEI €QEKT: 3rMaIKyBaHHs PyOLsl; CTBOPEHHS HAI HUM
niapy HOBOTO €MiIEpMICy HOPMaJIbHOI TOBLIMHU, NEPECAKEH] KIIITUHA BUILISIOThH
LUTOKIHU, SIKI COPHUSIFOTh O10CTUMYJISALT YCIX MPOLECIB Y TKAaHWHI pyOLs, YHACIIIIOK
YOro 3HAYHO MOKPAUIYETHCS HOro 30BHILIHIN BUTJIS, a 1HOI 3'SBJSIOTHCS 1 MOPH
[152].

JlikyBaHHS TATONOTTYHHUX PYOLIB € BEIUKO TPOOIEMOI0, 0COOIUBO CKIAIHO

nikyBaty kenoigni pyowi [53, 81, 210, 229, 259, 234, 290, 300]. Ixue xipypriune
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JTiKyBaHHS 1 nutioBka 0€3 MONEPEAHBOT0 TEPANEBTUYHOTO JIIKYBAaHHS B O1IBLIOCTI
BUIMAJKIB HE NPUHOCHTH MO3UTHUBHUX PE3YJbTATIB. 3aCTOCOBYHOTHCS HACTYTHI
METO/IH:

— KpIOAECTPYKILis, a00 komiuiekcHe JnikyBaHHs HBUY 3 kpiogectpykuiero [27,
31,46, 104];

— ONPOMIHEHHS TPOMEHsAMU bBykku, OMM3bKOQOKYCHA PEHTTEHOTEpais,
MarHiTo-TerioBa 1 MikpoctpymoBa tepanis [35]. P. Clavere [185] Bukopucras
paniotepanito ipuaiem [192];

— yabeTpa3Byk, enekrpodope3 abo (oHodope3 3 1Aa3010, KOJOTE€HA30H0,
KOPTUKOCTEPOinamu, mazsamu [69];

— 00poOka nmazepom [52, 110, 165];

— OOKOJIFOBaHHS TPOJIOHTOBAHUMH KOPTHUKOCTEPOidaMH, aHTAroHICTaMH
KaJIbL110, 1HTEp(PEpOHAMHU, MICLIEBE MA3EBE JIIKYBAHHS, 3aCTOCYBAHHS MOB'S30K, IO
JIaBJIATh, 1 CTICIIaIbHOT O1JTM3HM.

HaiiGuibr mepcneKTUBHUM MPaBWIIBHAM IMAXOJ0M, IO BBAKAETHCS HUHI, €
KOMIUIEKCHUM MiAXig 10 JIKyBaHHS NATOJOTIYHMX PyOwiB. XipyprivHoMy
BTPYUYAHHIO MEPEAYE TEPANeBTUYHA MIATOTOBKA. SIKIMO pyOelp 3HAYHUX PO3MIPIB
neperary HaJaroTh MOETanHOMY JIIKyBaHHIO [17, 159, 163, 196, 221, 239, 250, 265,
271, 287, 298]. I1oBTOPrOETHCS TEpaeBTHYHA 00POOKA 3a BULICOMUCAHOK) CXEMOIO.
SIKmo pe3ynbTar HE3aJ0BUIBHHMA, MPOBOAWTHCS MNPUULTI(POBYHHS pyOLs, MmO
3QTMIIMBCS, 34 JONOMOIOK Jasepa (nasepHuid ¢ororepmoms) [49, 284, 295],
nepecajka ayToJIoriyHuX a00  ajoriyHuX KepaTuHOLMTIB  [99], momaTkoBe
BHPIBHIOBAHHS PyOLsl HA 3aBEPIIATBHOMY €Tanl. baskaHUM MiACYMKOM JIIKYBaHHS €
MOBHA COIllaJibHA peaduTiTalllsl NaEHTIB 1 BIICYTHICTh PELIUAUBY MPOIIECY.

JloBeneHWII TMO3WTMBHMN BIJIMB AHTHUIINMOKCAHTIB, 30KpeMa Mpenapary
«Emokcuminy, pasom 3 yaeTpadoHodope3om remo  «KoHTpakTyOeke» y
KOMIUIEKCHIH Tepamnii maronoriyaux pyOuiB mkipy rojiosu 1 wmi [70, 121].

Ha cporomni OOrpyHTOBAHO MOHSTTS «CXWIBHICTb 10 YTBOPEHHS
NaTOJOTTYHUX PyOLiB», HA OCHOBI BHBYCHHs MOIIMOP(I3MYy IeéHa €JIacTUHY 1 Ha

OCHOB1  MPOBEJAEHUX OIOJIOrO-T€HETUYHUX  JOCIILKEHb  PO3podJicHa  cxema
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NPOMINAKTUKN YTBOPEHHSA TiNepTPOgiUHMX | KeNoigHUX pyoLiB LUKIPY FON0BK | LINT
[70, 82, 120, 123]..

OTXe, Cy4yaCHOK HAyKOH YIiTKO A0BeAeHO, WO BUOIp MeToLy NiKyBaHHS
NaTonoriyHux pyouiB 3HAXOAUTLCA B MPAMIN 3aM1eXHOCTI Bij NPaBWIbHOCTI 1X
LIarHOCTUKN, OCKIMIbKW OAHI 1 Ti XX METOAMKW JIIKYyBaHHA € Hee(eKTUBHUMU ANd
PI3HMX BMAIB TiNepTPOMIYHUX | KeNnoigHMX pyouis. ICHytO4Yi MeToAM AiarHOCTUKM
CKnafHi, GararoertarHi, [OPOri I He 3aBXAW TOYHI, WO | CMOHYKa/N0 aBTOPIB Ha
PO3POOKY HOBMX, MPOCTUX BUAIB AWepeHLiabHOT AiarHOCTUKM PYOLiB LUKIpU B

PI3HUX AINAHKAX FOM0BY | LUK,

MaTepianu po3ainy BUCBITNEHI B HACTYNHUX HayKOBUX Ny6/iKaLisx aBTopa:
1 AsetikoB [l. C., byxaHuyeHko O. I1. Py6ui WKipn ronoBn Ta Wi - Cy4acHUN
nornag Ha npobnemy AuQepeHUinHOT AiarHOCTUKM | NiKyBaHHA. AKTYabHI
Npobiemy Cy4yacHoi MeAnUMHN: BICHUMK YKparlHCbKOI MeAUYHOT CTOMAaTOMOorYHOT
akagemii. 2013. T.13, Ne 2 (42). C. 256-261.
2. ABetikoB [. C., byxaHuyeHko O.I1. [lopiBHANbHA XapaKTEPUCTUKA PI3HUX
MEeTOAIB  AM()epeHLiNHOI  [4iarHOCTMKM  MAaToNoriyHmMx  pyouis  LWKipW, WO
NOKaNizoBaHi B Pi3HMX [iNAHKaX rofioBn Ta wui. AKTYaNbHi NpoGiemu cyyacHoi
MefuuMHK: BiCHUK YKpaiHCbKOi MeAnyYHOT CTOMaTOMorYHOT akagemii. 2014, T.14,
Ne 3 (47). C. 8-11.
3. CyyacHui nigxig no BMOOPY METO[IB OOGCTEXEHHS XBOPWUX i3 NaTONOriYHUMM
pyousmm wkipn ronosu Ta wwvi /[, C. Asetiko, O. I1. byxaH4eHKo,
0. C. IBaHMUbKa Ta iH. BicH1K npobnem 6ionorii i MegnumHn. Montasa, 2018. Bun.
1, T. 1(142). C. 243-246.
4. AsetikoB [, C., byxaHueHko O. T1., IBaHMupka O. C. KomnnekcHe 06CTEXKeHHS
nayieHTiB i3 NaTtonoriyHMMn pyousaMmn obamyus. AKTyanbHi Npobnemn cyyacHoi
MeguuMHK: BiCHUK YKpaiHCbKOi MeAnyYHOI cCToMaTOoMorYHOT akagemii. 2019. T.19,
No 1(65). C. 84-88.
5. byxaHueHko O. IM., Asetikos [. C., IBaHuubka O. C. [iarHOCTUYHI MOXX/MBOCTI

[0JAaTKOBMX METO/liB 06CTEXEHHS MaLiEHTIB i3 pyoLsAMM FON0BM Ta LWWi. MTaHHS
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eKCnepuMeHTaNbHOI Ta KNiHIYHOI CTOMAaTOMOorT : MaTep. HayK.-NpakT. KOH®. 3
MiDKHap. yyacTio «[TOpyHrOBCbKi YMTaHHA», NpuUcBaY. 95-pivyio Kadeapun Tep.cTom.
XHMY Ta 140-pivyi0o 3 LHA HapOLKeHHs ii 3aCHOBHMKA, npod. €.P. oyHra.
Xapkis, 2016. C. 416-421.

6. AseTikoB [. C., byxaHueHko O. IN., aBpunbes B. M., CkpunHuk B. M. CyuyacHi
MOrnsaav Ha 4iarHoCTMKY nicnsonepayiiHuX NaToforiyHnX pyouis LKIpK rofosu Ta
i, B3aemoiHTerpayiss Teopil Ta npakTUKM B CyyacHii cTomMaTo/orii: marep.
HayK.-MPaKT. KOH(. 3 MikHap. yyacTio (M. YepHisui, 16-17 Tpas. 2019 p.).
YepHisui, 2019. C. 21-24.
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PO3AI 2
OB’EKTU TA METOAM OOC/IIKEHHS

2.1 3arasnbHa xapaKTepucTuKa AocnigpKyBaHOr0 KOHTUHIEHTY

BignosifHO [0 MocTaBneHWX 3aBfaHb Hamy  Oynv  migdadHi — aHanisy
pe3ynbTaT¥ MOKa3HUKIB MiKCeniB Ta reomeTpii KOSIbOPOBOrO CMeKTpa B CUCTEMI
AEB, Y3-mocnifkeHHA Ta K/IHIKO-TeHETUYHMUX MOPQOOriYHMX LOCMIIKEHD
nayieHTiB i3 nicngonepauiiHAMMU HOPMOTPOMIYHUMK | NATONOTIYHUMK PYOLAMM
LUKIPW B AiNsHKaX 06/1M44s Ta LW,

PoboTta nposogunaca Ha 6a3i MonTaBCbKOI 06M1aCHOT K/iHIYHOT JiKapHi
iM. M. B. CKni(hoCOBCbLKOro Yy BIAAINEHHI LLenenHo-1MLEeBOT Xipypril, Kadenpi
XipypriyHoi cTomartonorii Ta LefenHo-NMuUeBol Xipyprii 3 NnacTUYHOK Ta
PEKOHCTPYKTMBHOIO XIipyprieto ronosn Ta WWi, HayKoBO-4OCMAIAHOTO IHCTUTYTY
FeHeTUYHNX Ta IMYHOMOTIYHMX OCHOB PO3BUTKY MAaTO/MOril Ta (hapMakoreHeTUKM
YKpaiHCbKOT MeMYHOI CTOMATO/IorivHOT akagemil (M. MonTasa).

Komicia 3 eTnyHux nutaHb Ta OIOETUKM «YKpaiHCbKa MeauyHa
cTOMaTo/orivyHa akagemis» M. NonTtaeay ckniagi, 3aTBepAKeHOMY PeKTopoM (Hakas
Ne391 Big 01.11.2017 poky) Ha cBoemMy 3acifaHHi npotokon Ne 179 Big 18.01.
2020 p. po3rnsHyna marepiann WoA0 BMKOHaHHA poboTy i BU3Hauuna, Wo mnijg vac
po60OTN KepyBanCA 3ara/ibHAMW  €TUYHUMMK  NpUHUMNamKn, AKi BignosigakTb
3araJibHOMPUAHATMM HOpMaM Mopai, iHTepecaM Ta OCOOUCTIN TiJHOCTI Y4aCHUKIB
LOCNIMKEHHS, 3 ypaxXyBaHHAM YCIX NPUHUMNIB Ta BIANOBIAHMX 3aKOHIB YKpalHu
[29, 39, 78, 306].

3B’A30K pPO60TM 3 HayKOBUMW nporpamamu, rjaHamu, Temamu.
[ncepTtayiiiHe [OCNIMKEHHS BWMKOHAHO B paMKax HayKOBO-A0CNIAHOT poboTu
Kagheapw XipyprivyHol CTOMaTonNorii Ta WenenHo-1nueBol Xipyprii 3 n1acTUYHOK Ta
PEKOHCTPYKTMBHOIO ~ XIpyprielo  rofioBn Ta WKUT  YKPAIHCbKOI  MeAUYHOI

cToMatosiorivyHol akagemii (M. MNMonTtaBa) 3a TeMoto «AndepeHuiiHa AiarHoCTUKa
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naTonoriyHmx pyouiB, WO /NOKani3oBaHi B PISHUX [AINSAHKAX rOM0BU Ta LUUI»
(nepxkaBHWMiA peecTpauiiHmii No: 0110L104629). ABTOpP € BMKOHABLEM OKPEMOrO
(pparmeHTa.

[ncepTayiitHe focnifXeHHS BUKOHAHO B pamKax HayKOBO-A0CNi4HOT po6oTy
Kaheapw XipyprivyHol CTOMaTonNorii Ta WwenenHo-1nueBol Xipyprii 3 n1acTUYHOK Ta
PEKOHCTPYKTMBHOK  XIPYprietdo  rofoBuM Ta  WKT  YKpaiHCbKa  MeanyHa
cTomarosioriyHa akagemia (M. lNMontaea) 3a Temow «J[liarHOCTUKa, XipypriyHe Ta
Me[MKaMeHTO3He NliKyBaHHA MauieHTIB 3 TpaBMamu, gedektamu Ta fehopmMaLisMu
TKaHWH, 3anajibHUMK npouecaMun  LENenHO-TNLEBOT  AIISHKU»  (4ep>XaBHWi
peecTpauiiHnin No: 011911102862). ABTOp € BUKOHABLLEM OKPEMOro (hparMeHTa.

O6’eKTOM  focnifkeHHA O6ynnm 60 nauieHTiB, WO 3HAXOAWIUCA Ha
CTauioHapHOMy JliKyBaHHI Micna NMaHOBMX BTPyYaHb i3 NPUBOLY PI3HUX
3aXBOPIOBaHb, i3 nicigonepauiiHAMM  HOPMOTPOMIYHUMK  Ta  NaToorYHUMM
pyousaMM LIKIpKM 06/iM4ys Ta Wwui. Y Tabnuui 2.1 HaBefeHO LiNSAHKKW, Y SKUX
MPOBOAMNNCA ONEepaTUBHI BTPYYaHHS.

Tabnmuyq 2.1
Po3nogin nauieHTIB WOA0 aHATOMIYHOT sIoKanisayii pyoLeBo3MiHEHUX TKaHWH

y TonorpagoaHaToMiyHUX AiNIFHKaxX rofoBu Ta LWni

HasBa Ai/IiHKM KifbKicTb BTpy4YaHb
O4HOsIMKOBA AiNIFHKA 1
MigHMKHbOLEeNeNHa AiNAHKa 7
BunnyHa ginsHka 4
LLliyHa pginsaHka 6
[MpuBYLLHO-XXYBa/lbHA AINAHKA 3
[insHka Hoca 2
Cockonogi6Ha finsHKa 10
Mig6opigHa ginsHka 3

CepeanHHa dingHKa Wwui 7



MpofoB>KeHHs Ta6n. 2.1 7

BokoBa fingHKa Wwui 9
JTO6HO-TIM ’AHO-NOTUNNYHA AiNAHKA 1
CKpoHeBa AinsaHKa 7
Bcboro 60

Bik fgocnifxyBaHOro KOHTUHreHTY BapitoBaB Bifg 18 pokis po 81-ro.
Po3nogin nawieHTiB 3a BIKOM Ta CTaTTIO HaBeAeHWin y Tabnuui 2.2.
Tabnuugs 2.2
Po3nogin nauieHTIB 3a BIKOM Ta CTaTTHO
18-40 pokiB 41-60 pokiB 61-81 pokiB yCbOro
YOMOBIKA  XXIHKW  YOMOBIKA  KIHKM  YOMIOBIKA  XKIHKK 4OM0BIKN/KIHKN

29 8 n 6 3 3 60

2.2 KniHiuHI gocnigpkeHHs

[Nna  KNIHIYHOT  XapaKTepuCTUKU  TUMY  MaTofioriyHMX  pyobuiB  Hamu
BUKOPUCTAHA CXeMa iX AKICHOI OUIHKW Yy BWUMNAAi 3BefeHOl cTaHAapTu3auiiHol
Tabnuui  (AsetikoB [A.C., CkpunHuk B.M., 2013 p.), Aka XapakTepusysasia
PyOLIEBO3MIHEHY TKaHWHY 3a M’ATbMa 03HaKamu, Lo OuiHeHi B 6anax [120]:

OsHaka 1 - Tmn py6us:

1 6an - HOPMOTPOIYHWIA;

2 6ann - rinepTpogiYHMIA FTOMOreHHNIA;
3 6ann - rinepTpogiyHKiA 3 BY3/IMKAMU;
4 6ann - 03HaKW Kenoiausadii;

5 6aniB - BUPAKEHWI KeNoig.

O3Haka 12 - KOHCUCTeHL i pyous:
1 6an - HOpMasibHa;

2 6ann - MOMIpHE YLLiTbHEHHS;

3 6ann - BUpaxeHa iHAypayis.
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Oznaka [13 — xomip pyOus:
1 Oan — 310poBa HIKIpa,
2 Oanu — MoMipHa EpUTEMA,
3 Oam — BUpa@XECHA EPUTEMA.
OzHaka [14 — yyTnuBicTh pyous:
1 Gan — HaMpPy>KEHICTH;
2 Oanu — cBepOIK;
3 Oanu — neuis;
4 Ganu — OuIb.
Oznaka [15 — myionia pyOus:
1 6an — mana wioma 0-5,9 Mm?;
2 Oanmu — cepeans mionia 6-11.9 MM

3 Ganm — Benmka mioma 12-18.9 mv?.

Kuminimi HopMoTpodiuHux pyOIiB BIANOBIAAE 3araibHa cyma Oami 7,1+1.2
Oanu, arpodiunux — 5,2+0,8, rineprpodiunnx — 12,4+2 3, a kenoinnux 15,8+2 Oanu
BIJITOBIAHO.

TakuM YMHOM, 3a KIIHIYHUMH O3HAKaMW MallieHTiB y Oajgax Hamu OyJio
PO3MOIUICHO 1X HA 4 KIIIHIYHUX TPYIIH:

I rpynma — mami€eHTH 3 MICASONEPAIiHUMU HOPMOTPO(DIUHUME pPyOUsMHU
wkipu (15 ocid);

2 rpyna — nagieHTH 3 miCJsionepatifHuMA atpopiuHUMHU pyOussMu wkipu (15
0ci0);

3 rpyna — nami€HTH 3 miCsIonepalifHuMHA rinepTpoGpiuHUMU PyOLSME IKIPA
(15 oci0);

4 rpyna — mamieHTH 3 MICAIONepalliHIMU KENOiTHUMHU pyOusMu mikipu (15

0ci0);
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2.3 MeToAMKa nMNpoOBeAeHHA Ta aHanisy uudpoBol  CBIT/IMHK

nicnsaonepayiiHnX pyouiB 06mM44a Ta Wni

OndepeHuinHa  aiarHocTMka naTtonoriyHMX  pyouis  nposogmnaca  3a
3anporoHOBaHOK aBTOPCHKOK METOAMKON, L0 MONArae y BUKOPUCTAHHI Hamu
LUMPOBOT Bidyanisauil rpaiyHnX LM(POBMX 306paXKeHb 30BHILLHBLOrO BUTNAAY
PI3HMX BWUAIB NATOMOTIYHMX PYOLIB LUKIPY 06NNYYA Ta LWKT (MATEHT Ha KOPWUCHY
mogens Ne 128235 3apeecTpoBaHO B [lepXXaBHOMY PEECTpPi MaTeHTIB YKpaiHM Ha
KopucHi mogeni 10.09.2018) [128].

MeToanKa 6a3yeTbCa Ha TOMY, WO MNif Yac BENMKOro LMMPOBOro 36i/bLLeHHS
Ha eKpaHi MOHITopa Bi3yani3yeTbCA CiTKa, WO CKMaAaeTbCsad 3 TPbOX OCHOBHUX
KONbOPIB, AKi B 06UMCIOBa/IbHIN TEXHIL BUMIPIOKOTHCA YMC/IaMU B MeXXaX Bij, HY S
[0 [ABOXCOT M’ATAECATW N’ATW, A€ HYMb - BIACYTHICTb JaHOro KOnbOopy, ABICTI
N’ATAECAT N’ATb - CTO BiACOTKIB MOro NPUCYTHOCTI. Lle € HanpOCTILIOK MOAEN/HO
Bi3yasi3auil KonbopiB Ta Mae Ha3sy cuctemn RGB.

OCKINbKN Ui TP KONbOPU MOXYTb 3MilLyBaTUCA MiXK COO0K0 6e3 0OMEXEHD,
TO MaKCMMa/lbHa KiNlbKiCTb KO/IbOPIB A0PIBHIOE 16777 216 BiATIHKAM KO/bOPIB, LU0
MOXYTb Bi3yai3yBaTuCAd OKOM JHOAWMHW, TOMY 30BHILUHIN BUrNAL Pi3HUX BUAIB
nicnaonepayiiHnX pybuis MoXxe BiAPI3HATUCA Ha LUQpoBIiA hoTorpadii B Mexax
MEeBHOr0 KO/IbOPOBOrO CeKTpa.

Y cuctemi RGB Hamun BuKopucToBYBasMcs 8-0iTHI LMPPOBI 300padXKEHHS 13
MiKCeNbHOK CKNagoBoto 24 6iTn (No 8 6IT Bif KOXHOro Konbopy). MakcumarnbHe
3HaYeHHA YMCTOro YepBOHOr0 KOMbOPY BM3Hadanocsa Ak LLU255 - 0/0 - B/0. 3a
aHa/Ioriel0  BU3HAYaINCA 3e/leHi Ta CUHI KOMbOpW, Hamnpukiag, >OBTUIA KOJip
ouiHtoBaBcs AK LL255 - 0/255 - B/0, Tak caM0 BM3Ha4Ya/IMCA i iHLWI KOMbOpPW.

AHanisyroun oTpumaHi  fJaHi, MW CTBOPWAM CTaHAapTWU30BaHi Tabnuui
LUMDPOBUX 3HAYEHb PO3MOAINY KO/IbOPOBUX KOMMOHEHTIB y cuctemi AOB (Tabn.
4.2).
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2.4 Meroanka npoBeaeHHst Y3-A0CHIKeHHs] PyOUEeBO3MIHEHUX TKAHHH

00JIMYYA TA AT

Ha mnHacTtymHOMy erami JOCHIIPKEHHS, BpPaxoByKOuUd TOW (akT, w0
exojokamiiHa xpwig (4acrota — 21-25 Ki) Moxke 3MiHIOBaTH MIBUIKICTh
NPOHUKHEHHS B 3JICKHOCTI BIJ IIUIBHOCTI Ta €JIACTUYHHMX SIKOCTEH TKaHWH
eniaepMICy, ACPMHU Ta MIAWKIPHO-)KHPOBOi KIITKOBUHM, HAMU TPOBEACHA cpoda
YJIBTPa3ByKOBOI AuQepeHuianii momapoBoi CTPYKTYpPH MHIiCIsIONEpaliifHuX PyOLiB
IKIpyM 00MYYs Ta [IKi 3a JOTIOMOIOK YJIBTPAa3BYKOBOTO JOCTI/DKCHHS arapaToM
Simens ACUSON CV 70 (gpipmu CimeHc, HiMeuunHa) 3 yactoToro parunka 20-40
MI .

JloBeneHO, 10 3MIHA YacTOT YJIbTPA3BYKOBUX XBWJIb JIO3BOJISIE BCTAHOBUTH
IIBUJKICTh PO3MOBCIO/DKCHHS 1MX XBWIb SK B I1HTaKTHIA MIKIpi, TaKk 1 B
PYOLICBO3MIHEHMX TKAHMHAX. TaK BUPAXOBYETHCS PI3HUIS B YACTOTAX YIIBTPA3BYKY,
sKa MA€ HA3By aKyCTHUYHOTO 1IMITEAHCY.

BpaxoByroun nmaHe (izuuHe sSBUIIC, MM OTPUMAIA JaHl WIOJ0 3MIH Y
NOKA3HUKAX aKyCTUYHOrO IMIEAAHCY K y PI3HMX MIapax IIKIpW, TaK 1 HA MEKax
MI>K HUMU.

[Tix yac mpoBEACHHS TOCHIPKEHHSI HAMA BUKOPUCTAHUH IMITYJIbCHUN PEXKUM
MOCWJIAHHS YJIETPA3BYKOBOi XBHWJII Ta BCTAHOBJICHO PI3HUIIO MIK MOKA3HUKAMH
NPOHUKHOCTI XBWIb, OJHI 3 SKMX MPOXOIWIA YEPe3 BCI IIApH JACPMH Ta 4aCTKOBO
BiTOOpakamucst B1J KOXKHOrO 13 ii mapiB. BUpaxoByrouM NOKa3HUK 4Yacy MK
NOYaTKOM YTBOPEHHS IMITYJIbCY Ta HOr0 BIAOOPAKEHHIM BiJ MEBHUX IIAPIB IKIPH,
BCTAHOBJICHO MTMOWHY 3a/IsITaHHs PyOLIEBO3MIHEHMX TKAHWH PI3HOI €TI0JIOTi.

3 METOK MaTeMAaTHYHOrO OOIPYHTYBAaHHS Ta BCTAHOBICHHS KIIbKICHUX
NOKA3HUKIB CTYNEHS E€XOreHHOCTI cepel 30H Y3-rpaMm HaMu 0OpaHl HaCTyIHI
TOYKH:

T1 — ninsiHKa 1HTAKTHOT WIKIPX HABKOJIO pyOLis;

T2 — auIsiHKa METIANBHOTO Kparo pyoIs;

T3 — AuIsHKA JaTepaibHOrO Kparo pyous;
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T4 - cepefHs 30Ha pyobus;

bl - MexXa MiX enigepmMicom Ta py6LeBO3MIHEHOK TKAHUHOLO;

b2 - mMexka MK py6LIeBO3MIHEHOH TKAHWHOO Ta rinoAepMoto;

b3 - Mexa MK Mefia/lbHUM Kpaem pyous Ta IHTaKTHOK 4epMOlo;

b4 - mMexka MK faTtepasibHUM KpaeM pyoLs Ta IHTAKTHOK 4EePMOtO.

[ns 06’°eKTMBI3aLiT OTPMMAHNX JaHUX HaMW BBEAEHO 2 KOe(iLiEHTH:

bl/2 - iHOEeKC, SKMI1 MoKaslye XapakTep 3MiHW MOKa3HWKIB €XOreHHOCTi B
LIEHTPa/IbHUX Ta NeputepuyHNX TKaHMHaX pyoLs B MOro cepefHil 30Hi;

b3/4 - iHAEKC, SKWIA MOKa3lye XapakTep 3MiHW MOKa3HUKIB €XOreHHOCTI Yy

MefiaNnbHOMY Ta AUCTa/IbHOMY Kpasix pyous.

2.5 MeToanka BU3HaAYeHHA NoaiMopiamy reHa KonareHy

[na BM3HaYeHHA nonimopgismy reHa konareHy B 20 ek30Hi 928197 A 7
HaMW MPOBOAMNUCA BUAiNEeHHS reHOMHOI JHK i3 BEHO3HOI KpOBi 06CTEXYBaHWX 3a
aonomoroto Habopy «HK - ekcripec-kpos» (OO0 HI® «Jlntex», PP).

MyTaHTHUA Ta «guKuiA» Tun anenis reHa ELN amnnicikoBaHuin 3a
[0MNOMOroK0  anenb-crneun@iyHoi nonimMepasHoi MaHUIOroBoi peakuii B 25 MKn
peakuinHOi cymili, Wo MicTuia CyMilw [e30KCUHyKneosmaTpudgocgarie 2,5 TM
KoxHoro, 10 x T/1IP-6ydep, 25 mMMgQ2, 5 E/mkn Tag-AHK nonimepasn 3
aHTUTINIaMK, WO IHTiOYOTb akTMBHICTL (PepmeHTy (KomnaHua CUHTOIJ, P®) Ta
Mo 5 NKMo/b cneumpivyHMX nparmMepis i N0 5 NKMonb creyugiyHmx npobd mivyeHnx
(hnyopecueHTHUMKU GapBHUKamMu FAM i R6G 3 5-ro kiHua i BUP-1, BAP-2 3
TPeTLOro KiHusA BignoBigHO. MeHOMHY [AHK 06CcTeXxyBaHUX fofaBasn [0 CyMmilli B
KinbkocTi 20-50 Hr. AMnnigikauito noniMopmHOT AinaHkM reHa ELN nposogmnn Ha
amniikatopi getektyrodomy AT-322 (OO0 «HIMO AHK - TexHonorusa», P®) y
PEXMMI pealbHOro Yacy HacTyNMHUM YMHOM:

- nepwmin unkn - 950 C/160 cekyHn,;
- 40 umknis - 950 C/20 cekyHz;
- 1umkn - 630 C/40 cekyHa,.
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MpofykT amnnidikawii nonimopgHoi AinaHkM reHa ELN igeHTudgikysanm 3a
[OMNOMOroK  (D/IOOPUCLIEHTHOT  peecTpauii  HakonmnyeHHd [AHK 3a KaHanammu
(itoopecueHuii: 1 kaHan - 6GapBHMk FAM; 2 kaHan - 6apBHUK R6G,

6e3nocepefHbLO BMPOAOBXK peakLuii.

2.6 CTaTucTM4yHa 06pobKa pe3ynbTaTiB BIaCHMX A0CNIPKEHb

[na  cTaTUCTUYHOI 06pOoOKM AaHMX OTPUMaHUX Pe3y/bTaTiB  BACHUX
AOCNIAKEeHb BUKOPUCTOBYBA/IUCA HenapaMeTpUUHi MeToau.

I3 HenapamMeTpUYHMX MeTOAIB Nif Yac BM3HAYEHHS BIPOrigHOCTI NOKAa3HWUKIB
AOCNIIKEHHS HaMKn Byno BuKopucTaHo U-kputepit Kpackana-Yonnica, %2 NipcoHa
| TOUHMI TecT Dilwepa.

MaTemaTnyHy 06p0OKY OTPUMAHUX AaHUX 34IACHIOBA/IM 3 BUKOPUCTaHHAM
nporpamu Stat Plus 2009, «Microsoft Excel».

Kputepiin Kpackena-Yonnica BUKOPUCTOBYETbCA [A/19 MEPEBIPKN PIiBHOCTI
cepeaHixX AeKinbKoX BUOIPOK.

3a [pgornomorolo  Kputepito 92 nepesipAnM  po3nodin  reHotunis  3a
AOCNIIKYBAHUMW MONIMOPHUMIN TOKYCaMM Ha BIAMNOBIAHICTL piBHOBa3i Xappi-
BaiiHGepra. [19 NOPIBHAHHA 4acTOT asiefliB BUKOPUCTOBYBa/IM Kputepiin X lMipcoHa
3 nonpaBkol leTca Ha 6Ge3nepepBHICTb 3a KiNbKICTIO CTYMeHiB C€BO6OAM, LIO
AopiBHIOBa/IM 1 3a [OMOMOro TOYHOro TecTy dillepa WAAXOM aHanisy Tabnvub
3MiBCTaB/IEHHA NPOBOAWAN MOPIBHAHHA YacTOT TEHOTUMIB MIX AOCNIAKYBaHUMU
rpynamu. Ona nopiBHAHHA 4acTOT BapiaHTIB y HE3B’A3aHMX rpynax BUpPaxoByBaIv
BigHOLWeHHA waHcis (BLU) i3 BusHaveHHsAM 95% posipyoro iHTepsany (4l). Ans
YCiX BUAIB aHaNi3y CTaTUCTUYHO 3HAYYLLMMW BBaXXann BigMiHHOCTI npu p<0,05 [36,
63, 64, 88, 107, 153].

MaTepianu po3ainy BUCBITNEHI B HACTYMHUX HAyKOBUX Ny6iKawisx aBTopa:
1 BukopuctaHHa cuctemn RGB ans Bisyanisauil 306paxeHb nicnsonepawiniHnx

pyouis wkipn obnnyusa / . C. Asetikos, O. . ByxaHueHko, O. C. IBaHMUbKa Ta iH.



63

CyyacHa cTOMATONOriA Ta LenenHo-imuesa xipyprifa: marep. MiKHap. Hayk.-
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ANepeHUIHOT AiarHOCTMKM PyOUiB LUKIPU TOM0BU Ta LUKT LWISXOM BUKOPUCTAHHS
YNbTPa3ByKOBOro AocnifpkeHHA. MeanyHa Hayka 2018 : maTep. HayK.-MpaKT. KOHW®.
: Te3n pon. MNontasa, 2018. C. 8.
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MaTep. MiKHap. HayK.-npakT. KOH). npuce.175-nittio HMY iMm. O. O. boromosbLd,
120-niTTIO 3 AHA HapompK. npod. Peticosa M. B., 90-nitTi0 npo. bepatoka I. B.,
20-niTTI0 YAULUTX : Te3n gon. Kuis, 2016. C. 246-247.

4. byxaHyeHko O. 1., AsetikoB [. C., IsaHuupka O. C. CyuyacHi meToau
AIarHOCTUKKM Ta KOpeKLiT pybuis ronosn Ta wui. EKcneprMeHTanbHa Ta KiiHivyHa
cTomaTonoria. 2018. Ne 1 (02). C. 22-26.
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PO3AI/ 3
BU3HAUEHHS 30BHILLHLOIO BUMNAAY PYBLIEEBO3MIHEHVX
TKAHUH TA IHTAKTHOT LUKIPY LLIAXOM BI3YANI3ALIT
LIdPOBUX CBITIVH

3.1 Buan uUMppoBMX CUCTeM, L0 3aCTOCOBYHOTbLCA AN1A BidyanizaLil

LMMPOBUX 306pakeHb Mic/sionepauinHmx pyouiB LLKipyU 06mnMyys

Ha HacTynHomy eTani [OCNifKEeHHA HamMu MOCTaB/eHO 3aBAaHHA LLoA0
LUMPOBOT Bidyanisauil rpaiyHnX LM(POBMX 306paXkKeHb 30BHILLHLOrO BUTNAAY
Pi3HMX BUAIB NicnsonepaliHuX pyouis LWKipy. BpaxoBytoum Te, L0 CTBOPEHHS 6a3u
UMppoBUX hoTorpadiii Hatenep € HeBif’€EMHOK 4YaCTUHOK Po6OTU Xipypra -
cTomMarosiora Ta LUeNenHo-nuLUEeBOro Xipypra, 3acTOCyBaHHA LbOT0 MeToay
AIarHOCTUKN € NPOCTUM Ta eKOHOMIYHO AOLISTbHAM.

Bigomo, Wo nif yac BeNMKOro LMgpoBoro 30iblLEHHS Ha eKpaHi MOHITopa
Bi3yaNli3yeTbCA CiTKa, fAKa CKMafaeTbCA 3 TPbOX OCHOBHMX KOJbOPIB, WO B
06YMCNIOBAIbHIN TEXHILI BMMIPIOIOTBLCA YMCNaMU B MeXax Bif Hyns [0 ABOXCOT
M’ATAECATU N°ATW, e HY/b - BIACYTHICTb AaHOro KObopy, ABICTI M’ATAECAT M’ATb -
CTO BIACOTKIB MOro MpuCYTHOCTI. Lle € HavnpocTiwow Mogennto Bisyasnizauii
KO/IbOpiB Ta Mae Ha3sy cuctemn AOB.

OCKINIbKN Ui TP KONbOPW MOXYTb 3MiLLyBaTUCA MiXK COB0K0 6e3 0OMEXKEHD,
TO MaKCMMasibHa KifIbKICTb KO/IbOPiB LOPiBHIOE 16 777 216 BiATIHKAM KOMbOPIB, LLUO
MOXYTb Bi3yaslisyBaTuca OKOM oauHW. Came Leil (hakT HalTOBXHYB Hac Ha
AYMKY, L0 30BHILHIN BUrNag pisHUX BUAIB nicnsonepayiiHuX pyouiB Moxe
BIAPI3HATUCA Ha LMPPOBI hoTorpadii B Mexxax NeBHOro KOIbOPOBOro CrEKTPa.
BpaxoBytoun TON (hakT, WO MEeBHI MOHITOPU MOXYTb Bif0OpaXKaTh He BCi YaCTUHM
CnekTpa, SKi [AOCTYNHI NHOACLKOMY OKy (KO/ibopoBa nanitpa abo 0OMEeXeHWi
Aianas3oH KOMbOpIiB, WO Bif0OpaXatoTbCsA), 3aCTOCOBAHO [eKi/lbKa CUCTEM

BiJ0OpaXKeHHA Konbopis (Tabn. 3.1).
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Tabnuys 3.1
CucremMu NpeACcTaBICHUX KOJIBOPIB I Bidyanizauii tnppoBux 300pakeHb

nicasonepanifHux pyouiB mWKipu

Cucrema KoJIbopy [lepemnik konpopiB (anra.) | Ilepenik kompopiB (YKP.)
UepBoHKH, 3€IICHUM,
RGB Red, Green, Blue _
CHHIN
Cyan, Magenta, Yellow BiATIHOK, IIJTBHICTS,
CMYK _
Blek SICKPaBICTb.
OCBITJICHICTb,
Lab Lightnss, (axb ) KOOPJAMHATH 33JaHUX
TOUYOK

VY cucremi CMYK vopHuii konip Bu3HavyaeTbes iteporo K, mob He minyTaTu
3 cuHIM KombopoMm Mmozeni RGB. Cucrema Lab, Ha BiaMiHy Bif 2 momnepeaHix,
BH3HAYAE CTYMIHb OCBITIEHOCTI 3 CYKYMHICTIO MEBHUX CIEKTPATIBHUX PSIIB.

bepyun no yBarm cucremy RGB, mu BukopucroByBasm 8-0iTHI mmpoBi
300pa’KEHHS 13 MIKCEIbHOK CKIaA0BOK 24 6iTH (1Mo 8 OIT BiJ KOKHOTO KOIBOPY).
MakcuMabHe 3HAYECHHSI YACTOTO YEPBOHOTO KOJIbOPY BU3HAYanocs sk R/255-G/0-
B/0. 3a ananoriero BU3HaYaJIMCS 3€JIEH] Ta CHHI KOJIBOPH, HAMPUKIA, KOBTHNA KOIIP
omiHtoBaBcs sk R/255 -G/255 - B/0. Tak camo Bu3Havajaucs W 1HII KOJIbOPH (PHC.
4.1).

KonbopoBuii criekTp y KOXKHIM TOUYLI 300paXK€HHS BU3HAYABCS LHU(PPOBUMU
3HAQUEHHSAMH TPbOX KOJBOPIB 13 iX BIACOTKOBAM 3HAYEHHIM Ta CyMapHuM Oanom. Ha
BIIMIHY BiJ BHIIEHABEACHOI cucteMu Moaesb CM YK € 4-kaHambHOIO Ta MPOBOIUTH
CHEKTPATbHUI aHaJ3, BPaXOBYKOYH KOMOIHAL[0 4 KOJIBOPIB.

Haknagensst roryboro ta poxeBOro KoJbOpiB A€ ICKPABO BUPAKEHUIN CUHIMA
KOJIIP, 31 3MEHUICHHSM 1HTEHCUBHOCTI OJIAKUTHOTO — TEMHO-POXKEBHUH, a MiJl 4Yac

3MEHUICHHS TOKA3HHUKA POKEBOTO — MATOBHIA CHHIM (3a BIZICYTHOCTI KOBTOTO).
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(Red) FFOOO

(Cyan) OOFFFF \

(White) FFFFFF

Puc. 3.1 Llndgposi 3Ha4eHHSA 3miLlaHnX KonbopiB y cucteMi RGB:
- 16nok nitep (undp) - cnekTp yepsoHoro Konbopy (FFO00);

- 2 6nok nitep (undp) - cnektp 3eneHoro konbopy (00FF00);

- 3 6nok nitep (Undgp) - cnekTp cuHLOro Konbopy (0000FF).

[Mig yac HaknageHHs POXKeBOro Ta XXOBTOrO KO/bOPIB YTBOPHETLCA ACKPABO-
YEPBOHWUIA KOMip. AKLLO 3MEHLUYETLCA MOKA3HUK POXEBOTO KONbOPY, YTBOPHETLCSA
romapaH4eBunin KOJip, & 3MEHLLEHHS IHTEHCUBHICTb XKOBTOTO - 6/1i40-poXxeBuin (Mpu
BIICYTHOCTI 6n1akuTHOro). INig vyac HaknagaHHs B UM(POBOMY CMEKTPI XKOBTOroO Ta
ONaKNUTHOIO YTBOPHOETLCA 3€/1eHWIA KOMIp, i3 BIATIHKAMW CUHLOTO 3MEHLLEHHS
MOKasHUKa >OBTOF0 KOMbOPY MNPWU3BOAWTL [0 YTBOPEHHA CMaparfosoro, a
OGNakMTHOro - casfiaToBOro Konbopy (Mpu BIACYTHOCTI POXEBOro). HAKWo ui 3
KONbOpPW  HaKNajalwTbCAd OAWH Ha OLHOrO0 3  HaWBULLMMKM  MOKa3HMKaMu
KOHLEHTPaUIMHOro rpagieHTa, YTBOPKETLCA KOPUYHEBMIA KOMIp, & AOMILLKM
YepBOHOr0 MNPW3BOAATL [0 3aTeMHeHHS Oyab-AKOro KO/IbOPOBOro crektpa (puc.
3.2).



67

Puc. 3.2 Konboposa Bisyanisauia mogeni CMYK.

BpaxoBytoun TOM (PakT, WO 2 HaBefeHi CUCTEMW 3asiexartb Bif Cnocoby
nepefayi KoNbOPOBOro CrekTpa Bif eKpaHa MOHITOpa A0 JIOACLKOro OKa, Hamu
[04AaTKOBO BMKOPMCTaHa anapaTHo-HesasieXxHa Ko/ibopoBa Mofesb Lab, sika BmiLLye
B co6i Konbopu cuctem RGB T1a CMYK, WO [03BONSE MEpPeBecTn LUMPPoBY Ta
Bi3yasibHy KOHBepTauito 3 1 mogeni B 2. Lia Mofenb CKNagaeTbCAd 3 HaCTYMHUX
CBIT/IOBMX XapaKTepUCTUK:

Luminance - OCBITNEHICTb (CKNaQaeTbCA 3 ACKPABOCTI Ta IHTEHCUBHOCTI). 3HaYeHHS
ocsiTneHocTi 0 Bignosigae YopHoMy Kosnbopy, a 100 - 6inomy.

A - CBIT/IOBWIA CNEKTP Bif 3e/1€HOro0 A0 NypPnypHOro Konbopy;

B - cBIiT/I0BUIA CMEKTP Bif ro/lyboro 0 XXOBTOrO KO/bopy.

Kananm A Ta b € XpoMaTU4yHUMK Ta NPUIAMaKOTL LUGPOBI 3HaYeHHS Big - 128
no + 127. KaHan A MOXe npuimaty MPOMDDKHI KONbOpW Bif TEMHO-3€/1eHOro
(HM3bKa ACKpaBiCTb), Ciporo ( cepefHs ACKPaBICTb) A0 ACKPaBO-POXEBOro (BMCOKA
ACKpaBiCTb). KaHan B TakoX MOXke 3MiHIOBaTW KONbOPWU Bif CBITMI0-CUHLOIO MpW
HM3bKI ACKPABOCTI | Yepe3 Cipuin O ACKPaBO->XXOBTOro (NpW BUCOKi ACKPABOCTI).

Omxe, cuctema Lab cnyrye ans BU3HauYeHHA OCBIT/IEHOCTI 3a [LOMOMOrOH

0HOrro NokKasHMKa Ta Ko/IbOpoBOI ramu 3a 4ONOMOr oK [1BOX MOKa3HUKIB.



68

CnekTtpasibHa Bidyanisauis Ta entopun CBIT/I0BMX CUM HaBefeHI Ha (puc. 3.3).

Puc. 3.3 [iarpama Ta rpagik KoibopoBol Ta UngpoBoi Bisyanisauil B cuctemi Lab.
Cuctema Lab € nepuenuiiHOO MOZEN/IO, SiKa 3aCHOBaHa Ha CNpUMaHHI
KONbOPY OKOM JIIOAMHK. Y TOW >Xe 4Yac BOHA € MaTeMaTU4HOK MOAENSI, fKa

NepeBoOANTb AKICHI NOKa3HMKN KOMbOPOBOro CMeKTPa B Ki/IbKIiCHI.

3.2 ANropuTM OTPUMAHHS SKICHUX LMGPOBUX 300paXKeHb ANs HACTYMHOI

Bi3yanizayii 30BHILLHbLOr0 BUIIS4y nicnsonepauinHnx pyoéuis

LianbHICTb Byab-AKOro siikapsa 6e3nocepeHb0 MOB’A3aHa 3i CBIT/IOM UM TO
NPUPOAHMM, 4M TO LWTY4YHUM. B ymoBax CTOMATONOrIYHOI MNOMIKMIHIKA Ta Yy
BIAAINEHHI LLENenHO-NNLEBOT Xipypril nikap 3MyLUeHWIn MaTW CrpaBy i3 LUTYYHUM
CBIT/IOM, TOAI AK NPUPOAHE [a€ BCbOro fivile 3arasibHUM CBIT/IOBUMA (DOH, TOMY
KOMM’IOTepHa Bidyanisauisd nicnsonepauiiHux pyobuis BUMarae npaBUIbHOMO
po3TallyBaHHS CBIT/1a Ta OCBIT/IEHHA YCIEI NOBEPXHI LWKIPU 06/1MYYS TFOAVHN.

AKWo B npodeciviHiin hoTorpadil TiHi 34aTHI 36aradvysarty 3HIMOK, Hafakouu
oMy rnnMbuHM Ta hopmn, TO Mij Yac KOMMN'HOTEPHOT AiarHOCTUKKM pyobLiB came BOHU
MOXYTb CTBOPUTW HernpaBW/ibHe 6ayeHHs peasibHOI KapTMHU AK 30BHILUHOCTI
nayieHTa, TaK i AKICHUX XapaKTepUCTUK MOBEPXHi Py6LEeBO3MIHEHOT TKaHWHM.

34e6INbLIOro WTYYHe CBIT/I0 PO3TallioBaHe nepeq Ta Haf nauieHToM i SiB/IAE COO0K0
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namny abo BeNMKWA pednekTop. B AKOCTI eKCNepUMEHTY HamMu po3TalloBaHo
Nnamnu HaBKOMO TFOMIOBM MaljieHTa Ta OTPUMaHO UMPPoBY doTorpadito ans

BMBYEHHSA BMN/IMBY CBiTNa Ha 3arasibHy KapTUHY Biyasnisauii 061myus (puc. 3.4).

Puc. 3.4 30BHIWHIA BUrNag nauieHta M., 3a YMOB OCBIT/IEHHSI 3 Pi3HUX
[pKepen HaBkono o06nmuusa (umdpamm 1, 2, 3, 4 no3HayeHO YMOBHI [pKepena
OCBIT/IEHHA Haf, ro/0BOIO NaLjieHTa).

Ha paHiin ¢oTtorpadii nokasaHa OCBITNEHICTb 067144, KOMM BUMKHEHI
namnu Ne 1Ta Ne 4. laHy CBIT/IMHY OTPUMAHO Nig NPAMUM KYTOM [0 BEPTUKASIbHOT
BiCI NtOAMHKW, ane CBITM0, WO Mafjae 3 MpaBoro BEPXHLOrO Ta BOT0 HMXKHLOIO
KyTiB Hafae 3HIMKY O06’€MHOCTI Ta TaeMHMYOCTi. Taki 3HIMKA BUINA4AH0TH
nNpuBabAnBo, TOMY L0 Ha HMX TIHHIO MPUX0BaHi AesKi pycy 06myys. Liein npuitom
AY>Ke 4acTO BMKOPUCTOBYIOTb Y MPOECiiHIin thoTorpadii, ane Taka HepiBHOMIpHA
OCBIT/IEHICTb BUK/NKAE MEBHI TPyAHOLWi ANs UMGPOBOT Bidyanisauil AK IHTAKTHOI
WKIpW, Tak i pybueBo-3MiHEHMX TKaHWH. [lig 4ac doTorpagyBaHHs 061MYYs

NHOANHNL Y NPOgiNb HaMK BiAMIYEHO aesKi 0cobnmBocTi (puc. 3.5).
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Puc. 3.5 Uunudposa Bisyanizauis 30BHILLIHLOMO BUMNA4Y 4YacTUHM 06/IMYYS
nauieHTkn M., y npoifib.

Ha ubomy (hoTo npodifib NauieHTKN 34aETbCA PIBHOMIPHO OCBITNIEHWIA, ane
AiNAHKA MepeHicca Aello 3ateMHeHa. Take 3aTeMHEeHHSt MOXHa cnocTepirat, Konu
BUMKHEHHI flamMnu Ne 2 Ta KON BUMKHEHHI CBITN0BI NOTOKYM Bif gxepen Nel,3,4.

Hamu TakoXX npoBefeHO AOCNIMAKEeHHS 3 Bisyanisauieto nif vac OTpUMaHHS
LMMPOBUX CBITIMH Y MOJSIOXKEHHI 06/1MYYs B MO3MLIT «TpY YuBepTi» (puc. 3.6).

AHanisyioun faHy Qotorpadito, MOXHa 3ayBaXXWTW, LLO MOBEPXHA LUKIpK
HaBKO/I0 OYHOAMKOBOI AINAHKM 3/1iBa OCBIT/IEHA HE AOCTaTHLO, WO CBIAYUTL MPO
HenpaBWNbHWUIA PO3MOoAin CBITNOBMX MOTOKIB. Taki BUMNaAKW TPanistoTbCs, KOu
BUMKHeHe [pxepeno Ne 4, a mpkepeno Ne 3 npautoe 3 MeHLLOH MOTYXXHICTHo. Lle wwe
pa3 NigTBepaKye TOW (haKT, WO 3aAHi NiaH - LUe niaH Ha poTo, SIKe Po3TalloBaHe
nepes 06/MYYAM - TeMHMIA. AKO6W OCBITNEHICTb MPUMILLEHHA Oyna BULWOK, TO |
3aHiin NnaH 6yB 6V CBITNIWUM, AK Y BUNAAKY Ha PUCYHKY 4.5, Ha AKOMY NPUPOLHe
CBITNO noTpannse 6e3nocepefHb0 Ha 06MyYs. Ase HaBiTb Taka OCBIT/IEHICTb €
HeLOCTaTHbLOK 4/ KOMIbOPOBOI Ta MiKCe/bHOT Bidyanisayii MoBEPXHEBUX TKaHVH.
IHWa OCBITNEHICTb 06/IMYYst  CNOCTEPIraETbCA Yy MPUMILLEHHAX, [e Hemae

NMPUPOAHOro OCBITNEHHSA (puc. 3.7).
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Puc. 3.6 30BHILLHIN BUINAL 4aCTUHM 061MYYA NauieHTKn M., B NO3uLLT «Tpu

YBepTI».

Puc. 3.7 30BHILWHIA BUrNsS4 YacTUHW 006nMY4YA nadieHTKn M. B ymoBax
BIZICYTHOCTI NPUPOLHOIO OCBIT/IEHHA (YBIMKHEHO [Xepeno Ne 4).
Y3araflHIO4UM  OTPpUMaHi  JaHi, MOXHa 3ayBaXWTW, LWO B YMOBaXx

Bi[ICYTHOCTI MPWUPOAHOr0 OCBIT/IEHHS LUTYYHE HOCUTb [0 MPUMITUBHWIA
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xapakTep. LLKipa Burnagae MAsBOH, KOHTPACTHICTb He CrOCTepiraeTbecd, Lo

YHEMOXX/IMB/IHOE KOMM'KOTEPHY LM(POBY Bi3yanisalito.

ig 4ac OTpMMaHHA UMKDPOBMX CBIT/IMH HEOOXigHO BpaxoByBaTW, LWO
MawlieHTV Nif Yac KOHCY/bTau il XBUIOKTLCA nepes ManbyTHIM NiKyBaHHAM, HOAI
Y HUX BUCTYMawTb Kpanefbky MNOTY, AKI MOCUOKTL eqekT BiJOOPaKEHHS.
BcTaHOBNEHO, L0 B TaKMX BUMaAKax CBIT/0BI pedhieKTopy po3TallyBaTy Heo6XigHO
Tak, W06 KyT Mi>K NPOMEHEM CBIT/Na, L0 BUXOAUTL i3 pedp/ieKTopa, Ta NiHiel 1oro
BiJOOpaXKeHHA CTaHOBMB MeHLLE HiXX 2,5 rpagyca.

Okpemnin napameTp, SKWWA HeoOXiAHO BpaxoByBaTW Mif 4ac MNPOBELEHHS
(hOoTO3MOMKN, € OanaHc 6inoro, Koro Tpeba BCTAHOBMKOBATM LWOpPa3y Mif 4ac
NpoBefeHHsA poTorpagysaHHS.

AKWO BIiH BICYTHI, CMOCTEPIraeTbCA HEPiBHOMIPHE OCBIT/IEHHA NaLlieHTa,
0c006/MBO B MPOi/b, NOYMHAKOUN Bif HXKHBLOT FyOoy Ta 3aKiHUyO4YM MilLKaMu nig
ounma i TiHer B AiNSHLI HagnepeHices.

Taki 3HIMKM MatoTb >KOBTYBATWUi1 BIATIHOK Ta MOXYTb OYyTW OTpUMaHi TOAI,
Konn npaytoe namna Ne 1 i poTorpadyBaHHs NPOBOAMTLCA Y BeYipHiin yac (3axig
COHUS). Y TakoMy pasi 0ro Konip mae >0BTyBaTuii BiATIHOK (puc. 3.8).

[na oTpuMaHHA peanbHOI KapTUHKU Bidyanisauil WKipy 06/11M44si OCBIT/IEHHS
HeobXiHO MPOBOAMTI PIBHOMIPHO 3 YCixX CTOpiH (puc. 3.9).

BpaxoBytoun HasefeHi AaHi, MW 3anponoHyBa/iM  YMOBW  PIBHOMIPHOIO

OCBIT/IEHHS 06/1MYYS CBIT/IOBUMY NYYKaMK:

o [DKEpeno LWTYYHOro CBIT/1a HE MOBMHHO OYTN TOYKOBUM ;

e CBITNO Bif pedpiekTopa 3a AKICHAMM Ta KiJIbKICHUMW XapakTepucTukaMmm noro
CNeKTpa MOBMHHO OYTU BAVKYMM [0 COHSYHOrO 3i CBIT/I0BOK TEMMEPaTyporo
Bi 5700K go 6300K, Lo BaXXNMBO 418 OTpUMaHHSA 6anaHcy 6inoro;

e CBITNO Bif pedriekTopa Mae OyTU «M’AKMM», TakuMM, LU0 PO3CIKOETLCA; Le
[lOCATaETbCA 3a [JOMOMOroH MaToBMX (INbTPIB, PO3TALIOBaHUX Mepeq
[PKepesiom LUTY4YHOro CBIT/a,;

e nig 4ac npoBefeHHs1 (oTorpadyBaHHA 0OO0B’A3KOBOKD € TMPUCYTHICTb B

NPUMILLEHHI NPUPOAHOIO COHAYHOTrO CBITNa;
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* BCi /laMNy LITYYHOrO OCBIT/IEHHSA, WO BOYAOBaHI B pedieKTop, NOBUHHI MaTu
O[IHAKOBY Hanpyry 3i CBIT/IOBOIO TeMnepaTyporo He MeHLue, Hix 5300K;

e petneKTopu 3 famnamu LUITYYHOro CBITNa Cij Po3TalloByBaTK Ha Takiil BUCOTI
Bil 06n1yYs, W06, No-nepLue, MoXKHa 6yno oTpumaTy PiBHOMIPHE OCBIT/IEHHS
BCbOro 06/1M4ys, No-Apyre, YHUKHYTU G/IUCKIB i, NO-TPeTE, LWo6 caM penekTop
He 3aBaXkaB POOOTI NiKaps;

* TPOMOHYEMO BMKOPUCTAHHA LUMPPOBUX MaTPULL EHEPrOXXMB/EHHSA, (Hanpyra)
AKnX Bif 510MA, L0 403BONSE BUKOPUCTOBYBATM aBTOHOMHE YXXUB/IEHHS;

e (hoTOorpathyBaHHs [OLILHO MPOBOAUTU B PEXUMI MaKpO3OMKW Ha BiAcTaHi
40CcM i3 BUMKHEHUM cnasiaxom (6e3 onTUYHOro 36i/bLUeHHS) Mig Yac ifeasbHUX
YMOB OCBIT/IEHHS, Y nofanbliomy - Y. AKLW0 YMOBWN OCBIT/IEHHA 3340Bi/bHI (B
nojanbwiomy - 3Y), moxnuea 3iomka 3 BigctaHi 80-90cm 6e3 cnanaxy 3
MiHIMa/IbHUM BUKOPWUCTAHHAM OMNTUYHOrO 36i/IbLUEHHS, AKLWO >X HefoCTaTHI
YMOBW OCBITNeHHS (B noganbliomy - HY), To (oTtorpadysaHHsA y NPUMILLLEHHAX
3 BIACYTHICTIO NPUPOLHOr0 OCBIT/IEHHSA PeKOMeH0BaHO MPOBOAUTM Ha BiACTaHI
110-120cM 3 YBIMKHEHWM Cnasiiaxom i3 MaKCUMasibHO MOX/MBUM ANA [aHOl

Mogeni hotoanapara ONTUYHUM 30i/IbLUEHHAM.

Puc. 3.8 30BHILLHI BUrNs4 YacTUHM 061144 nayieHTKn M., y npodiiib npu
BIICYTHOCTI 6asiaHCy 6in0ro Ta NpoBeAeHHI PoTorpagyBaHHA y BeUipHiii Yac.
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Puc. 3.9 30BHIWHIN BUrNAL4 YacTUHWM 06nMyua nauieHTKn K., nig yac
PIBHOMIPHOIO OCBIT/IEHHA 3 YOTUPLOX PEMIEKTOPHMX TOUOK.

Omxke, KOMM’IOTEPHa (poTorpadia HaTenep € EANHUM [KEepPenoM OTpUMaHHS
Bi3yani3oBaHOT AKICHOT Ta Ki/IbKICHOI iH(hopmaii Ta 36epeXeHHs Ti'y LUU(poBOMYy
BUrNALI. Baxknneum € Te, WO MaTpuLa (POTOKamMepun NnepeTBoOprOe BIATIHOK CBIT/INHM
B MIKPOCKOMIYHY CITKY, KOXXHIn KOMIpLi K0T (NiKCento) NpucBooE LMMPOBI JaHi.

BaxnuBum € TOW (hakT, WO Ha KapTi Nam’aTi ¢hoToanapara YTBOPHETLCS
LUMDPOBUIA (hailn, SKUA MICTUTL AaHi NPo MiKcenisauito CBITAMHM, Yac Ta fdaty i
OoTpuUMaHHA. lNepeHocAYM IH(OPMaALi0 B KOMN'KOTEP, MliIKap OTPUMYE MOXKINBICTb
LM(POBOT0 36i/1bLLUEHHSA 300paXKeHHS Y COTHI pasiB i3 MiHIMa/IbHOK BTPATOH) SKOCTI
Ta OTPUMAHHAM KiJIbKICHOI Ta AKICHOT XapakTepuUCTUK MIiKCenis i3 NoasbLLO 1X
MaTeMaTUUYHOK 06POOGKOLO.

HeobXxigHO BIAMITUTA €KOHOMIYHY AOLiNbHICTL TaKoro BUAY AiarHOCTUKW.
Hemae HeobxigHOCTi B npuabaHHi  BUTPaTHWX  MaTepianiB,  CTBOPEHHI
(hoTonabopaTopiit, OCKiNbKN LMDPOBY 0OPOOKY Ta Bidyanisauito ainny MOoXKHa
pO3MoYMHaTK Bigpasy nicna otorpapysaHHs.

Ha cborogHi Komn’toTepHe UMMPOBE AOCNILKEHHSA oTorpadii LUMPOKO

3aCTOCOBYETbCA  Mif,  4YaCc  MNPOBEAEHHA  TICTOMOMIYHUX,  LMTOMOTIYHMX,
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MaToMOPQONOriYHMX Ta IMYHONOMIYHUX [OCNIMKeHb. Lle HalTOBXHY/O Hac Ha
OYMKY PO BUKOPWUCTaHHS LM(POBOro aHanisy CBITAMH AK MOYaTKOBOro etany
MepPBMHHOT 4IarHOCTUKM 3 HaCTYMHWUM CKMafaHHAM asiroputMmy fiKyBaHHA Pi3HUX

TUNiB nicnsonepayiiHUX pyoLEeBO3MIHEHNX TKaHUH 006M4us.

3.3 LincpoBa Bisyanisauia pisHUX BWUAIB nicasonepauinHux pyouis i3

BNKOPUCTAHHAM CUCTEM KOI'IbOpiB

[ig Yac ONTUYHOro aHanizy OTPUMaHWUX CBIT/IMH Ha MOHITOpI KOMM’loTepa
MOXHa [iATU BUCHOBKY, WO BCi BWAM AOCNIIKYBaHMX pyo6uis gobpe
Bi3yasli3yloTbCA Ta BIiAPI3HANOTLCA Bif IHTAKTHOT LWKipW. [lig 4ac KoNbOpOBO-
CNeKTpasibHOro aHanisy i3 3acrocysaHHam cucteM RGB, CMYK T1a Lab Hamu
BUAB/IEHI CTATUCTUYHO 3HAYMMI AaHi LWOA0 PO30DKHOCTEN B iHTepBaiaxX [OBXMHM
XBUI Ta NOKa3HUKax KObOPOBUX 3HaYeHb, AKI CYTTEBO BIAPISHAKOTLCA AK Mif yac
BHYTPILUHBbOIrPYNoBOro po3noginy nicnsonepayinHnx pyouis, Tak i WOAO0 IHTAKTHOT
xBuni (nuwe B cuctemi RGB).

OCKi/lbKM HainbinbLW MPOCTOK Yy BMKOPUCTAHHI € cuctema Kosbopie RGB,
HaMW MPOBeAEHO [OCAILXKEeHHA pPOo3noLiny KONbOPOBUX KOHCTAHT YepBOHOrO,
3€/1eHOr0 Ta CMHLOrO KOJIbOPIB Y 4 TOUKaxX: AiNAHKA IHTaKTHOI LWKipKY, MeiaibHOro
Ta AMCTa/IbHOTO Kpato pyobus i AinsgHKa cepefHbOi 30HM pyous.

[MpoaHanizyBaBLUM OTPMMaHI fJaHi, M1 CTBOPWAM CTaHAAPTU30BaHi TabnuLi
LUMMPOBUX 3HAYEHb PO3MOAINY KOMbOPOBUX KOMMOHEHTIB y cuctemi RGB (Tabn.
3.2).

BcTtaHoBMEHO, WO CTaTUCTUYHO [AOCTOBIPHI AaHi BIAMIHHOCTI B LM(POBUX
MOKa3HMKaxX KO/IbOPOBOI 3ab6apBieHOCTi CNOCTepiratoTbCa Nif Yac Bizyanizauii ycix

TUNiB Pyo6LiB, L0 MOXE CyryBaTy BaXK/IMBUM KPUTEPIEM TXHbOT [iarHOCTUKN.
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Tabnmus 3.2

Posnogin iHTepBanis LMMPOBUX 3HAYEHb KOMIbOPOBUX KOMMOHEHTIB Yy cuctemi AOb

nig vac Bisyanizayii pisHUX BUAIB nicnsonepayinHux pyouis Ta iHTaKTHOT LLKipK

MrepTpodivHAA
ek

T3 T4 T2 T3 T4 T2 T3 T4 T2

R

T2
17312

__|
bREREEBEbEEIbERELE "

o1

MpumiTKa:

¢35,

133

18A2

13

192

153

Y - igeanibHi YMOBW OCBIT/IEHHS;

3Y - 3a[0BiNIbHi YMOBW OCBIT/IEHHS;
HY - HepocTaTHi yMOBW OCBIT/IEHHS.

AHanisyroun paHi  Tabnuui,

19142

1353

HUHAA _—
X ATpoisHAApYGeLE

1942

1343

18A2

182

Ax3

¢35,

133

18A2

133

Keoimipytak

1935

153

T3
182

1353

T4
1%5t5

1383

18A2

NA2

MOXHa [INTW BUCHOBKY, WO PO3BIKHICTL

MOKa3HWMKIB PI3HUX KO/bOPOBMX CrekTpiB y cuctemi AOB y T1 3MiHIOETLCA 3a

PiI3HNUX YMOB OCBIT/IEHOCTI 3 HaWOI/NIbLUMM MOLWNPEHHSAM AOBIPYOro iHTepBany B

yMOBax 33/0Bi/IbHOT OCBITNEHOCTI. ¥YCi MOKa3HWKN iHTEHCMBHOCTI CMeKTPasibHOro

BI/II'IpOMiHI-OBaHHFl MaloTb TGH,ELEHLIJIO [0 3HMWKEHHA. NOKa3HUK YEPBOHOI0 KO/1bOPY

Ma€ TeH/EHLit0 10 3HNXEHHS Y CepeHbOMY Ha 4 OAMHUL, SIK | NOKA3HWK 3e/1eHOr0

cnektpa. CepefHi 3HAUYEHHS 3HVKEHHSI NOKa3HMKa iHTEHCUBHOCTI CUHBOTO KOMbOPY

nopiBHOTL 10 oanHWLL. OTXe, Ha CNeKTPa/bHYy KOMbOPOBY XapaKTEPUCTUKY
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IHTAKTHOT LUKIpW B 3a/1€XKHOCTI Bif YMOB OCBIT/IEHOCTI BM/IMBAE CMEKTP CUMHLOIO
KONbopy.

3BepTaEmMo yBary Ha Te, L0 IHTEHCUBHICTb 3ab6apB/ieHHs TPbOMa KOIbopamMu B
cuctemi OB y TepmiHanbHMX TO4ykKax pybus Ta Oro cepeguiHi Mae PisHi
MOKa3HUKK, came TOMY Mif Yac TX KOHCEPBATMBHOIMO NiKYyBaHHA KOHLEHTpaLinHMI
rpagieHT po3ynHy npenaparty, KMl BBOAUTLCS B TOBLLY pyoUs, MOXe ByTK Pi3HUM.
Lle 06yMOB/HOE €KOHOMIYHY [OUiNIbHICTb TAKOro NiKyBaHHA, WO Oyno [oBefeHO
nofabLUMMK NabopaToOPHUMKM Ta KNIHIYHUMM LOCNIIKEHHAMN.

[Mig yac UMpoBOT Bidyanisauii HOPMOTPOMIYHUX pyoLiB Y T2 BM3HAYAETHCA
3MeHLLUEHHS MOKa3HWKa Yy CepefHbOMY Ha 71 OAWHWLIO, L0 CBIAYUTL MPO BENUKY
PO30DKHICTb  CMEKTPasibHOro  AianasoHy LbOro KOMbOPY 3a PI3HMX YMOB
OCBIT/IEHOCTI. lMOKa3HWK IHTEHCUBHOCTI 3€/1eHOr0 KOJIbOpY 3a/IMLLIAETHCA Malke
He3MIHHUM. Lleil (hakT [03BONMAE 3p0OMTU NPUNYLLEHHS, WO Nif 4ac NepBUHHOI
CMeKTPasIbHOT AiarHOCTMKM pybus BIACYTHICTb 3MiH MOKA3HMKA 3€/1eHOT YaCTUHU
CMeKTpa BNacTVMBMIA NLLE HOPMOTPOMIYHUM pyousam. Lle Hapae nikapesi 3mory
MOCTaBUTU NPaBU/IbHWIA MONepesHii AiarHos.

BigMiHHOCTI Yy 3MiHI MOKa3HWMKa CWMHbLOTO KOMbOPY ChnocTepirannca y
[OCTOBIPHO MEHLLOMY fiana3oHi Ta CTaHOBMAWM B cepefHboMy 11 oamHuUb. OTXe,
MOPIBHIOKYN A0BIpYi IHTEpBaIN 3MIH NOKa3HWMKIB 3 KOMbOPIB Yy cuctemi BOB nig
yac Bi3yanisauil TKaHWH B AUCTa/IbHOMY Kpai pyousd, Cchif 3ayBaXuTu, L0
MaKCUMasIbHOT MeXi 3MIH [Jocsirae CrekTp 4YepBOHOr0 KO/bOPY, MIiHIMaSIbHUX -
CMHLOrO, a TMOKa3HWKM CreKTpa 3e/IEHOr0  KOMbOpY 3a/IMLIAKTLCA  Malixke
He3MIHHUMN.

[MpoBOAAYN CMEKTPa/IbHWUIA aHani3 pyouiB TKaHWH y T3, C/ij 3ayBaXXuUTU TOW
(hakT, WO OiNbLIICTb NMOKa3HWKIB CMEKTPIB YCiX 3 KOMbOPIB AELl0 MepeBuLLyBam
MokasHMKM B T2. Tlig 4yac 3HWMXKEHHS OCBIT/IEHOCTI TaKOX CnocTepiranocs
3MEeHLUEeHHS MOKa3HMKa IHTEHCUBHOCTI 3abapB/ieHHs YePBOHWM KOJIbOPOM Ha 6
OAVHWUb, WO € MeHWMM, HDK y 1 T2 Ta MOXe CBigYMTX MPO YMNOBifIbHEHHS

MeXaHi3MiB PO3BMTKY pPyOLEBO3MIHEHMX TKaHWH Yy AMCTanbHOMY Kpai pyous Ta,
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BIpOrigHO, TMOBMHHO 3MIHIOBATU TaKTWKY ManbyTHbOro  KOHCEepBaTUBHOIO
NiKYBaHHS.

BuBYEHHA 3MiHM MNOKa3HWKA IHTEHCUBHOCTI 3€/IeHOr0 KOMbopy Aasno
MOXX/IMBICTb BCTAaHOBMTW BIPOTiAHO MiHIMa/lbHe MOro 3HMKEHHS B cepefHbOMY Ha 4
OOVHWLI, WO TaKoX BIAPIHAETbCA Bi4 AvHaMikM 3MiH y T2, Hawnbinbwa
PO30DKHICTb Y AMHaMILi 3MIH NOKa3HWKIB Bif0yBanaca y CrekTpi CUHLOIO KOMbopy
Ta B CepefHbOMY CTaHOBWMA 8 OAMHULL. AHanNi3yrun LMMPOBI AaHI KOMbOPOBUX
KOMMOHeHTIB B cucteMi AOB nig yac Bisyanisauil TKaHWH atpodiyHmx py6uis, cnig
3ayBaXXUTW, L0 B T2 NOKa3HUK YEPBOHOIrO CreKTpa 3MeHLLYBaBCA Y CepeiHbOMY Ha
8 oAMHUUp.

Jewlo OGinblMA  fiana3oH 3MiH CMoOCTepiraBcs Yy MOKa3HMKIB 3e/1eHOro
CMeKTpa Ta CTaHOBMB Yy CepefHbOMY 9 oavHMUb. Halbinbwi 3miHW Yy [JOBipyOMYy
IHTepBasli 3MIH MOKa3HWKIB CMOCTEPIranca y CMHbOMY KO/SbOpPi Ta CTaHOBUAW B
cepefHbOMY loAMHMLIO, WO, HAa Haw Mornsg, € BaXIMBMM  MPOrHOCTUYHUM
KpUTepieM Y AiarHOCTULI aTpoghiuHMX pybLuiB Y AiNAHLUI TX MefiasibHOro Kpato. Y T3
AianasoH 3MiH NOKa3HMKa YepBOHOro KO/bOPY CTaHOBUB Y cepeHboMy 11 OAMHWLL
Ta [OPIBHIOBAB LIU(MPPOBNM KOHCTAHTaM 3MiH NOKa3HMKa 3e/1eHOro Kosbopy.

HainbinbLl WMPOKWA Aiana3oH 3MiH TaKoX CMocTepiraBcs y CMHbOMY CMeKTpi
Ta CTaHOBMB Yy cepefHboMY 14 oavHuup. LLi gaHi, oTpuMaHi B AingHLI AUCTa/IbHOTO
Kpato pybus, MOBHICTIO cniBnajalTb 3 OTPUMaHWMM [JaHUMWU B AiNAHUI 10ro
Mefia/IbHOro Kpato.

LingpoBa Bi3yanizauis pybueBO3MIHEHUX TKaHWH Yy T4 nokasana, LWo
AianasoH 3MiH MOKa3HMKIB YepBOHOrO CMeKTpa CTaHOBUTL Yy cepefHbomy 11
OAVHWLb, Lo cniBnajae 3 AUHAMIKOI 3MiH MOKAa3HUKIB Y 3e/leHOMY Ko/nbopi. Y T4
HaMW CnocTepiraBca HalLWIMPLUWIA Aiana3oH 3MeHLIeHHS MOKa3HMKa IHTEHCMBHOCTI
CUHBLOTO KOMbOPY, AKNUIA CTAHOBMB Y CepefHbOMY 13 0AMHULIb.

Lli paHi [o3BONAKOTbL AiATM  BUCHOBKY, WO B MEPBUHHIMA AiarHOCTUL
aTpoivyHNX pyoLiB BeAyya po/b HaNeXNTb BUBYEHHIO fiana3oHy 3MiH MOKa3HMKa
CMHBLOrO  KOMbOPY crekTpa. Ha ertani  UMpoBOI  Bi3yanisauii  TKaHWH

rinepTpoiyHmMx pyobuiB HaMM BCTaHOB/IEHO, WO IHTEHCUBHICTb MOKa3HMKA
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3MCHILIEHHS B TOCTOBIPHUX 1HTEPBAIAX UM(PPOBUX 3HAYEHb YEPBOHOTO KOMIIOHEHTA
B cuctemi RGB cTaHoBuTh y cepeaHbOMy 6 OJMHMIb, IO €, BIPOTIAHO, MEHILIUM Y
JVUHAMILI 3MiH TOKA3HWKA 3€JIEHOrO CIEKTPa, SIKUM CTAHOBHMB y cepenHbomy 10
omuuulp. Haitbinmeun po3OikHocTi y T2 cmocrepiraiucs B CHHBOMY KOJIBOPI
CIEKTPA, IKWH TOPIBHIOBAB Y cepeaHbOMY 15 ommuuie. Ha Hamy aymKy, e Bkpai
BLKJIMBO SIK HA €Tanl MEPBUHHOI J1arHOCTH, TaK 1 MiJ 4ac CTBOPEHHS aJrOPUTMY
MaHOyTHBROTO KOHCEPBATUBHOTO JIIKYBaHHSI.

BuByaroun auHaMiKy 3MIH MOKa3HHWKIB KOMOOHEHTIB y T3, HeoOXiaHO
3ayBOXUTH, MO LUA(PPOBI 3HAYCHHS IHTCHCUBHOCTI YEPBOHOTO  KOJBOPY
3MEHINYBAIACH HA 6 OJIMHULb, 3€JICHOTO Ta CHHBOTO — HA 5 OJIMHULLb.

Y T4 orpumaHi1 HACTyNHI 3HAYEHHS. BIPOTIJHICTh 3MEHIICHHS MOKA3HUKA
YEPBOHOIO KOJBOPY CTAHOBWJIA 7, 3€NEHOr0 — 6, a CMHBOrO — 5 oauHMLb. OTKE,
CIII 3ayBOXWUTH, IO MiJ 4Yac MEPBMHHOI KOMIT FOTEPHOI HM(POBOi A1arHOCTHKHU
rineprpodiuaux pyOliB HEOOXIHO 3BEpTATH yBary Ha KOPEJISATUBHI JaHl MIXK
3MIHaMH B YCIX TPhOX MOKA3HUKAX KOJbOPOBOTO CIIEKTPA.

[TpoBoasiun LHMQPPOBY OLIHKY 30BHIIIHBOIO BHIJISAY TKAHWH KEJIOiTHOTO
pyous B T2, HEoOXigHO BIAMITATH TOW (PaKT, 10 MOKA3HUK ITHTEHCUBHOCTI
YEPBOHOTO KOJBOPY MPH 33JOBUIBHUX YMOBAaxX 3HWKYBABCS B CEPEIHbOMY Ha 4
OJIMHUII, a mia 4yac ¢otorpadyBaHHs B HE3aJOBUIBHMX YMOBAX — Ha 2 OJUHUIIL.
Takox 1110 3aKOHOMIPHICTH MOKHA CITOCTEPIraTv 1 B THIIMX AUISHKAX, 1¢ B T3 nei
MOKa3HUK 3MECHINYBABCS Ha 8 Ta 3poctaB Ha 5, a B T4 — Ha 7 Ta 5 BignoBigHO. [lei
(dakt, 6e63yMOBHO, TpeOa BPaxOBYBaTH Mij 4Yac MEPBUHHOI HU(PPOBOI JIArHOCTUKH
KENOINHMX pyOLiB, aHANI3y4d 3MIHY TIpajieHTa 3a0apBICHOCTI YEPBOHUM
CHEKTPOM KOJIbOPY PYOIIEBO3MIHEHUX TKAHWH 34 PI3HUX YMOB OCBITJICHHSI.

3BEPHYBIIH yBary Ha 3MIHY MOKA3HHMKA 3€JIEHOTO KOJIBOPY CHEKTPa, Y T2 mMu
3a(iKCyBaIMA 3MEHILIEHHS [[bOTO MOKA3HUKA B CEPEAHBOMY HA 6 OJMHULD.

JlocHpKyroud JUHAMIKY 3MIH HU(PPOBUX 3HAYEHb KOMIIOHEHTIB CHHBOTO
KOJBOPY, MOMITWIM, IO B MPOMDKKY MIXK 1J€AJIbHUMHU Ta 33J0BUIBHUMHA YMOBaMH
OCBITJICHHS L€i MOKA3HUK 3MEHINYBABCS B CEPEIHBOMY Ha 3 OJMHUILIL, a B Jlana3oHi

MIDXK 32/I0BITbHUMH Ta HE3QIOBIJILHUMU YMOBaMU 301IbITYBABCS Ha 8.
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Taka X TeHAeHUia cnocTepiranaca B T3, Ae Uel NOKasHMK 3MeHLLYBaBCA B
cepeaHbOMY Ha 1 Ta 36inbluyBaBca Ha 9, TaB T 4 - Ha 1Ta 8 BigNOBIAHO, LU0 TEX,
Ha Hawy AymKy, Tpeba BpaxoByBaTW Mif Yac UMMPOBOT AiarHOCTUKN KeNoTAHUX
pyo6uiB Ha ii No4YaTKoBOMY eTani.

[MOKa3HWK THTEHCMBHOCTI 3e/IeHOr0 KOMbOpYy nig 4ac Bisyanisauii TKaHWH
KenoigHoro pyéus y Toukax 2, 3 1a 4, BiporifHo, 3MeHLIYBaBCA B CepeHbOMY Ha 6,
6 Ta 3 ogvHULi BigNoBigHO (Tabn. 3.3).

Tabnuusa 3.3
JnHamika 3MeHLLIeHHA MOKa3HUKIB UU(POBKX 3HAUYEHb KO/IbOPOBUX KOMMOHEHTIB Y

cuctemi RGB npu pi3Hili SKOCTi OCBIT/IEHHS

IHr, HyvorpadisH AptisHiipab MirgomodivHAi KA b

Oup  UKm o poh

T1 T2 T3 T4 T2 T3 T4 T2 T3 T4 T2 T3 T4
A 682 5B 6 W W I I R 68 MW 2H R W
O 42 MM 40 42 B B B 05 2 668 &2 3 I
B ¥ 15 % 83 14 M6 BY 57 52 52 5 8 3

Buxoaaun 3 aHanizy HaBefeHUX BWULLE [aHWX, CAig  3ayBaXKUTW, LU0
HabINbLUMIA diana3oH KObOPOBOro MOKa3HUKa B IHTAKTHIM LLUKIPI crnocTepirascs y
CUHbLOMY CMEKTPI KOMbOPY NPV BIAHOCHO PiBHIA AMHaMILi 3MEHLUEHHS LbOro X
MOKasHMKa y YepBOHOMY Ta 3e/IeHOMY CMEeKTPI.

Mig 4yac MepBMHHOT [AiarHOCTMKM HOPMOTPOQIYHMX PYOLIB TakoX Chij
3BepTaTy yBary Ha KOpenAuiiHWin B3aEMO3B’A30K Yy 3MiHaX rpajieHTa CMHbOro
(6ifbLUe) Ta YepBOHOIO KO/MbOPIB. HaiMeHLIMX 3HayeHb HabyBasiM UMQPOBI AaHi
LLLOZ0 3MiH MOKa3HMKa 3e/1eHOro KOMbopy CrekTpa.

AHanisyroun  AMHaMiKy 3MeHLUeHHS MOKasHWKIB  UU(POBMX 3HAYEHb
KO/TbOPOBUX KOMIMOHEHTIB Nif Yyac Bidyanisauii TKaHWUH aTpodiyHoro pyoéus, Tpeba
BIAMITUTW JOCUTb LUMPOKUIA TX Aiana3oH, MaKCUMYM SKOro HabysaB 3MiHW CUHbLOIO
KONbOpy B PYyOLEBO3MIHEHMX TKAHWMHAX LEHTPa/IbHOT AINAHKM pyousd Ta ioro
ANCTaNIbHOrO Kparo, Taka X 3MiHa rpajieHTa 4epBOHOIM0 KO/IbOpY B aHalOrivyHMX

AiNSHKax pyous.
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BvByatoun crnekTpaibHUIA aHasi3 MOBEPXHEBUX TKaHWUH TiNepTpogiyHmX
pyouiB, cnif 3BePHYTM yBary Ha LUMPOKWIA fAiana3oH 3MiH UUGPOBUX MOKa3HUKIB
3e/1IeHOr0 Ta CUHLOrO CreKTpa B AiNAHUI MefiasibHOro Kpat pybusd Ta BifHOCHO
PIBHE 3MEHLLEHHA MOKA3HMKIB YCIX TPbOX KOMbOPIB Y LEHTPasIbHIA AingHui Ta
ANCTasIbHOMY Kpal pyous.

[Mig Yac UMMPOBOro CrNeKTpasibHOro aHanisy KenoigHoro pyéus HeobXxigHo
3ayBOXWUTU MiHIMa/IbHWIA fiana3oH 3MiH MOKa3HWKIB YepBOHOro KOMbOPY B YCiX
TOYKaxX 3a pPaxyHOK MOro TMM4YacoBOro niAsueHHs npu 3Y Ta AMHAMIYHOIO
3HWKEHHS npu HY. Haibinbworo Aiana3oHy 3MiH MOKa3HMK 3€/1eHOr0 KOobopy
CMnekTpa [ocArae B [AiNAHKaX MefiabHOro Kpato Ta LeHTpY pybus, a CUHbLOro
KONbOPY - B LEHTPa/IbHUX 30HaX Kenoiga.

AHanisyroun  undposi  QoTtorpadii, BCTaHOBMAW, WO IHTaKTHa LUKIpa
[OCTOBIPHO BIAPI3HAETLCA Bif YCiX BMAIB MicnsonepayinHnx pyouis, ane nif vac
AOCNIKEHHA HOPMOTPOMIYHNX PYOLIB BCTaHOB/IEHI MiHIMa/IbHI BIAMIHHOCTI Bij,

30BHILUHbLOT OY0BK 0TOUYHOYOI WKipwy (puc. 3.10).

Puc. 3.10 3oBHilWwHi Burnag nayieHTa K., ictopis xsopobu Ne 24, fiarHos:
HOPMOTPOMIYHNIA pybeupb LWKIPKM NOGHOT [AiNSHKW. Y nNpaBoMy KyTi HaBefeHi

LUMPPOBI AaHi TPbOX KONbOPIB crekTpa B T1 (iHTaKTHa LWKipa).
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Mg 4ac aHanisy artpodiyHmx pyoéuis cnig BIAMITUTA TOW (hakT, WO
napameTpy BCiX TPbOX KONbOPOBUX KOHCTAHT € HalbavmkyMMm 3a CBOIMM
3HAYeHHAMM [0 IHTAKTHOI LKipK, 0CO6AMBO B AiNfHKAX MefialbHOro Ta
natepasnibHOro Kpais pyoéus (puc. 3.11; 3.12). ¥ ueHTpasbHiA YacTuHi pybus B 92%

BUNafKiB Hamy 3adhikcoBaHa HainbinbLua po36iXKHICTb LUgpoBmx daHux (puc. 3.13).

Puc. 3.11 3oBHiWwHin Burnag nayieHTa K., ictopis xsopobu Ne 24, fiarHos:
HOPMOTPOMIYHNIA pybeupb LIKIPKM NOGHOT AINAHKW. Y MpaBoOMy KyTi HaBefeHi

LMPOBI AaHi TPbOX KOMbOPIB cnekTpa B T2 (4iNsgHKa MefiaslbHOro Kpato pyoLs).

Puc. 3.12 3oBHiLwHin Burnag nauieHta K., ictopis xsopobu Ne 24, aiarHos:
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HOPMOTPOMIYHNIA pybeupb LWKIpKM NOGHOT AiNSHKW. Y nNpaBoMy KyTi HaBefeHi

LUMPOBI AaHi TPbOX KOMbOpiB criekTpa B T3 (AiNsAHKA naTepaibHOro Kpato pyous).

Puc. 3.13 3oBHilWwHi Burnag nayieHTa K., ictopis xsopobu Ne 24, fiarHos:
HOPMOTPOMIYHNIA pybeup LWKIpKM NOGHOT AiNSHKW. Y nNpaBoMy KyTi HaBefeHi

LMDPOBI AaHi TPbOX KOMbOPIB crekTpa B T4 (AinsaHKa cepefHbOI 30HM pyous).

AHani3yrun AKICHI MOKa3sHWKW TPUKOILOPOBOr0O CrekTpa, CNif 3ayBaXKuTH,
L0 Bi3yaslbHO TX PO3Mo4in B 06’€EMHMX YaCTMHAX CMNOCTepiraBca mavke OfHAKOBUM
(puic. 3.14).

CnekTp Bi3yani3yetbCa Yy Qopmi Tpaneuii, fAKa CKNagaeTbCAa 3 TPbOX
KONbOPOBMX CMYr, WO W4yTb Maixe MapasesibHO OCi OpAvHaT, OAHO4YacHO
3MeHLUYHUNCb B 06°eMi B MpoeKUii Ao oci X. Y BepxHix Bigginax tpaneuii Mix
KONbOPOBMMW CMyraMn BU3HAYatoTbCs He3abapB/ieHi 30HW, MPUYOMY MOMIK CUHIM
Ta 3e/IeHMM CMEKTPOM BOHa Bi3yasidyBanacs BABiYi 6ifbLLOKD 33 06°€MOM, HIX Yy
MPOMIDKKY MIX 3e/IeHMM Ta 4epBOHMM CreKTpom. B ocHOBI Tpameuil mo KyTtax
criocTepiranaca HesHayHa CMyra CWMHbOro (niBopy4) Ta Oifbll LUMPOKA CMyTa
yepBoHOro (npaBopyd). LleHTp 6asucy npeAcTaBNeHUA ONaKUTHUM Ta 6invMm

KONbopamu.
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Puc. 3.14 30BHIlWHIA BUrNAL Ta KOMbOPOBAa Bi3yanisauis MOBEPXHEBUX
TKaHUH y T1 (iHTakTHa wWwkipa) nauieHta K., ictopia xBopobu Ne 25, AiarHos:

HOPMOTPOMIYHNIA Py6eLb LLKIPW NOOHOT AINAHKMN.

Mig yac aHanisy Ko/fibOPOBOro CrekTpa B AINAHLI MefianbHOro Kpawo chig
3ayBaXKUTWN 3MEHLLIEHHA 06’€MY 3e/1eHOr0 KO/bopy MO OCi Y 3 BiACYTHICTIO MOro
MOYaTKOBMX 3Ha4eHb. Y NIBIA YaCTWHI Bi3yasli30BaHOro CrekTpa, Wo mas qopmy
TPUKYTHWKA, CMOCTEPIraETbCA YaCTKOBE MOCMab/IEHHSA CUHBLOTO KONMbOPY CMeKTpa 3
NnepexofoM 1Oro B O6nakUTHWIA. TpaBuil  KaTeT CreKTPa/lbHOro TPUKYTHUKA
NpesACTaB/fIEHNA PIBHOMIPHOKD CMYXXKOK YEpBOHOr0 KO/bOPY 3 MepexofoM 3 Oci
OpAVHAT Y XKOBTUWIA Ta B LeHTpI y 6inmia konip (puc. 3.15).

[Mig yac KO/MbOPOBOro aHanily MOBEPXHEBMX TKAHWUH Yy AMCTa/IbHOMY Kpal
pybus KONbOpPOBWIK CMNekTp OyB MpeAcTaBfeHUA Yy BUTMAAI «A3MKIB MONymM™a» 3
NpeBa/IlOBaHHAM B 06°€Mi YEPBOHOIO CMEKTPA, HUXKHA YacTMHA AKOr0 NepexoanTb y
6innn  crnekTp (MpY MOYaTKOBMX 3HAYEHHAX MO OCi Y), AKWMIA 3aliMae ycCro
LIEHTPa/IbHY YacTUHY (irypu. 3eneHnin Konip BU3HA4YaBCA NULLIE B LEHTPI nipamiau
Ta Bi3yasizyBaBca 3 MiHIMaIbHUM 06°eMoM. 75% B 006’€Mi CMHBLOIrO KOJbOPY
«MPOCBIT/IOBABCA» B OMAKUTHUIA, a CMYXXKa i3 TEMHO-CMHbLOIO 3a/Mwanaca Ha

nisomy cxuni nipamigm (puc. 3.16).
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Prc.3.15 30BHIiLWHIV BUTNAL Ta KO/IbOPOBa Bi3yanisaL,isi NOBEPXHEBMX TKAHUH
y T2 (pindHka megianbHOro Kpato pyoud) nauieHta K., icTopis xsopobu Ne 25,

AjarHo3: HOPMOTPOMIYHMIA py6eLb LUKIpY IOGHOT AINAHKMN.

Puc. 3.16 30BHIWHIA BUrNAL Ta KOMbOPOBAa Bisyanisauis MOBePXHEBUX
TKaHWH y T3 (AingHKa gnucTasibHOro Kpato py6us) nauieHTa K., icTopis XxBopoou Ne

25, AjiarHo3: HOPMOTPOMIYHWIA py6eLb LIKIpW NOOHOT AINAHKMN.
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Hainbinblwi Bi3yasibHi 3MiHWM cnocTepiraimMca nig 4vac OUiIHKW  CUCTeMU
KONbOPIB Yy LEHTPasIbHiA 30HI pybus. YBecb CMeKTp Bi3yanidyBaBCA Yy BUINALI
Tpaneuil HenpasWIbLHOT (OPMU 3 HENPaBWILHOK MiHIMa/IbHOK Bi3yasisalieto
CUHBLOTO KONbOPY, AKWIA YaCTKOBO Y CepefHIX Ta HWXKHIX Bifginax nepexogms y
CMeKTp 6nakMTHOro. Haibinblwoi BMCOTU MapasiesibHO oci Y HabyBaB CHEKTp
4epBOHOro Ta 6/1aKUTHOro Konbopis (puc. 3.17).

[Mig Yac UMMpPOBOI Bisyanisauii NOBePXHEBUX TKaHWH aTpoMivyHUX py6LiB Y
T1 y noKasHMKax KONbOpIiB CMeKTpa CrocTepiraiacs HacTynHa KapTuHa: napameTp
4YEpBOHOr0 KOMbOPY HabyBaB MaKCUMa/lbHOrO 3HauyeHHs cepeg 3 napameTpiB Ta
CTaHOBMB 194 oanHuUL|.

HaiiMeHLIMX 3HayeHb HabyBaB MOKa3HWK 3eNeHOro KOo/bopy CrekTpa Ta
aopiBHioBaB 144 oanHuui. NMoKasHMK CUHBLOIO KOMbOpPY 3aiiMaB NPOMIXKHI 3HaUYeHHS

Ta fopisHioBas 134 oamHuui (puc. 3.18).

Puc. 3.17 30BHIWWHIA BUrNAL Ta KOMbOPOBA Bi3yanisauis MOBEPXHEBUX
TKaHUH y T4 (UeHTpasbHa 30Ha pybusa) nauieHTa K., ictopis xBopobu No 25,

AjarHo3: HOPMOTPOMIYHWIA py6eLb LUKIpY I0BHOT AINAHKMN.



87

Puc. 3.18 30BHIWHIA BUrNAL nNauieHTKM JI. Y npaBoMmy KyTi HaBefeHi

LMPPOBI AaHi TPbOX KONbOpiB crekTpa B T1 (iHTaKTHa LUKIpa).

AHanisyroun otpumaHi LM@poBi gaHi y T2, cnig BiA3HAYNTY 3MEHLLEHHS BCIX

LM(POBUX MOKA3HMKIB Bif aHA/IONYHMX B IHTaKTHIl WKipi (puc. 3.19).

Puc. 3.19 30BHIiWHIA BUMNAL naudieHTKU J1. Y npaBoMmy KyTi HaBefeHi

LUMDPOBI AaHi TPbOX KOLOPIB criekTpa B T2 (MefiafbHUiA Kpail pyous).
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Cnig BIAMITUTM, WO BCi 3 MOKa3HMKM 3MEHLIYBASIUCA NPOMOPLIAHO 3
nokasHmkamn B T1 Ta HabyBa/M HACTYMHUX 3HAYeHb: YepBOHMIA Konip - 166,
3e/1eHnI Ta CUHIN - 94 Ta 97 BiANOBIAHO.

Mig uac Bi3yanisauii TKaHWHW faTepanbHOro Kpaw pyoébus B T3
cnocTepiranocd NiABULLEHHA BCIX MNOKAa3HWUKIB, WO CBIAYUTL MPO MOCU/IEHHSA
npovecy pereHepauii y Wi 3oHi (puc. 3.20).

[MOKa3HMK YepBOHOr0 KOMbOPY CMeKTpa MaB HarBuule 3HauveHHs (180
OAVHMLD), WO GinbLUe, HX aHanorivyHe 40 NokKasHWKa B T2, ane MeHLe, HiX B T1.
[MOKa3HWKN 3eNneHOro Ta CUHLOIO KOMbOPIB CchekTpa gopisHioBain 118 T1a 121
OZMHWLb BIAMOBIAHO.

LlikaBuiA  po3nogin  uugpoBMX MIKCeNbHUX  [aHUX Pi3HUX  KOMbOpPIB
cnoctepiraeteca 'y T4 (cepefHsi 30Ha pyb6us). Yci 3 nokasHUKM HabyBaiu
HaMEHLLMX 3HaYeHb, MPUYOMY MOKA3HUKWN 3e/1EHOr0 Ta CUHbLOIO KO/IbOPIB Man
OfHY BeNMYMHY, fKa [OpiBHIOBana 79, Ha BiAMIHY Bif MNOKa3HMKa YepBOHOrO
KONbopy, KA fopiBHIOBaB 169 oamHuub (puc. 3.21).

[Mif Yac BMBYEHHSA KOMbOPOBOI ramMu B T1, CeKTp MaB KapTUHY, fKa BfacTMBa
IHTaKTHIA WKipi B 3Y hoTorpadyBaHHA. [OMiHYBaB YepBOHWIA KOMip CMeKTpa, a
3e/1eHUI Ta CUHIN NpeacTaBeHi Yy BUMNAAI TOHKUX CMYXOK Yy BEPXHIX Ta CepeaHix
MPoeKLUisX Oci opAuvHaT BIiAMOBIAHO, NPOEKUIRHWA  LEeHTP MNpeACTaB/IEHWA
nipamifanbHo y Burnagi 6naknMtHoro Konbopy i3 AoMillKamy 6inoro B ocHoBi (puc.
3.22).

Y T2 cnocTtepirasnacs 30BCIiM iHLIa CneKTpasibHa KapTuHA: YBECb CMEKTP MaB
BUrNSA Tpaneuii 3 «A31uKkaMu nosiym’s», npaBui KaTeT - LUMPOKa CMyra YepBOHOrO
KONbOpYy, NiBUA - By3bKa CMYXKa CUHbOIO, SKWA MepexoamB Yy O6MaKUTHWIA

MNPOTAromM yCbOro posnoBCHOIKEHHSA.
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Puc. 3.20 30BHiWHI BUTNAL nauieHTky J1., ictopis XBopoou Ne 6, fiarHo3:
aTpoivHMIA pybeLb LWKIpK MiLOYHOI AINSHKM crnpaBa. Y MpaBoMY KyTi HaBefeHi

LUMDPOBI AaHi TPbOX KOIbOPIB CriekTpa B T2 (naTepasibHuUiA Kpain pyous).

Puc. 3.21 30BHiWHI BATNAL nauieHTky J1., icTopisi XBopoou Ne 6, fiarHos:
aTpoivHMIA pybeLb LWKIpK MiJOYHOT AiNSHKM cnpaBa. Y NpaBoMy KyTi HaBefeHi

LMDPOBI AaHi TPbOX KObOPIB cnekTpa B T4 (cepefHA 30Ha pyo6us).
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Puc. 3.22 30BHILWLHIA BUrNAL Ta KOMbOPOBAa Bisyanisauis MOBePXHEBMX
TKaHUH y T1 (iHTakTHa wWKipa) nauieHTKu J1., icTopia xBopobwu No 6, fiarHo3:

aTpoivHMIA py6eLb LIKIpW NiAOYHOT AiNAHKA MPaBopyu.

Cnig 3ayBaXuTu, LIO 3e/leHNA KOMIp TakoXX OyB MpeAcTaB/eHUA TOHKOM
CMY>XKOKO B NPOeKLii cepefHix 3HadeHb B oci Y. CepefHto 4acTuHy 6asmcy
Tpaneuii 3ainmas 6inni konip (puc. 3.23).

Mig yac Bi3yanisauii 30BHILUHLOrO BUrNA4Y TKaHMH T3 nipamifa crekTpa
Mana Crn/oLWweHy (opMy 3 LUMPOKOK OCHOBOK Ta MOPIBHAHO BY3bKY BEPXIBKY,
MpaBuii KaTeT AKOI CTaHOBW/IA LUMPOKA CMYyra YepBOHOMO KOJIbOPY, a NiBUA - CcMyTa
ONaKMUTHOrO KOMbOpPY i3 LOMILLKaMW e/IeMEHTIB CUHbOIO Ta 3e/1IeHOro. LieHTpanbHy
4yaCTUHY nipamigm 3aimas cnekTp 6inoro Konbopy (puc. 3.24).

Hainbinblmx reoMeTpuyHMX 3miH HabyBaB KOMIp Yy CMEeKTPi MOBepPXHEBMX
pybuLeBo3MiHEHUX TKaHWH y T4 (cepefHs 30Ha pybud). BiH Bisyanisyeaecsa Yy
BUTNALI 4 «A3UKIB NOMYM’s», 2 BEPXIBKM AKOro 3/1iBa Masiu GNakUTHUIA Konip i3
TOHKOK CMY)>KKOK) CMHbOrO MO /1iBOMY KaTeTy Ta 006/1SIMOBYHOUOH CMYXXKOHO
3e/IEHOr0 KOMbOPY, MpaBa 4YacTUHa CrnekTtpa Oyna npeacTaB/ieHa YepBOHUM

KO/IbOPOM i3 AOMiLLKamMK (Di0fIETOBOro B OCHOBI (puc. 3.25).
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Puc. 3.23 30BHILWLHIA BUrNAL Ta KOMbOPOBAa Bi3yanisauis MOBEPXHEBMX
TKaHUH y T2 (MefianbHWA Kpain pybus) nauieHTku J1., ictopia xsopobu No 6,

AjarHo3: atpogiiyHMiA pybeLpb WKIipY NifoYHOT AiNSHKK cnpasa.

Puc. 3.24 30BHIWHIA BUrNAL Ta KOMbOPOBA Bi3yanisauis MOBEPXHEBUX
TKaHUH y T3 (natepanbHWUA Kpail py6us) nauieHTKu J1., ictopis xBopobu Ne 6,

AjarHo3: aTtpogiiyuHMiA pybeLpb WKIpY NifOYHOT AINSHKM Ccnpasa.
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Puc. 3.25 30BHIWHIA BUINAL Ta KOMbOPOBAa Bisyanisauis MOBEPXHEBMX
TKaHUH y T4 (cepefHsa 30Ha pybus) nmauieHTKu J1., icTopia xBopobu Ne 6, giarHos:
aTpoivHMIA py6eLb LWKIpK NiLOYHOT AiNSHKK Cripasa.

Ha HacTynHomy eTani [JOCNi[pKeHHA npoBeAeHa uudgpoBa 06pobKa
KONIbOPOBOI0 CreKTpa NoBepxHi rinepTpogivyHmx pyouis.

BuByatoun UMGPOBI PO3MNOAINM CNEKTPa/IbHUX KOMbOPIB, Tpeba 3ayBaXWTH,
wo B T1 yci 3 napameTpn HabyBa/in BE/IMKUX 3HAYeHb, Ha BIAMIHY Bif AaHUX, SKi
Oynn oTpyMaHi nif vac LMMPoBOi Bisyasnisauii aTpogiyHmx pyouis (puc. 3.26).

Hainbinblumx 3HaveHb HabyBaB MOKA3HMK 4YEpBOHOro Kosbopy (218
OAMHWLB), HalMeHWKnX (175 oAMHUUB) - MOKa3HWK CUHBLOMO KO/bOpY, MOKa3HWK
3e/IEHOr0 MaB CepefHE 3Ha4YeHHs Ta fopiBHIOBaB 196 oAuHMUb.

Hocnipkytoun cnektp 'y T2, cnig BiAMITATM 306iNbLUEHHA MOKa3HUKa
4epBOHOro cnekTpa Ao 217 oguHuupe. Mpu LbOoMY CMOCTepirasiocs SMeHLUEHHS 4BOX
IHLUMX MOKA3HUKIB: 3€/1eHOro Koibopy Ao 173, a cnHboro - Ao 163 oguHuups (puc.
3.27).

[MpoLOBXEHHA MOCTYMOBOrO0 3MEHLUEHHA BCIX 3 MOKa3HWKIB  Hamu
3a(pikcoBaHO Nif Yac LUMMPOBOro aHanidy KonbopoBoro crekrpa B T3. Hanbinbwmx
MeX [ocsiras rnokKasHWK YepBOHOrO CrekTpa i AopiBHiOBaB 184 oauHuMui, cepedHE
3HaYeHHA MaB MOKA3HWK 3e/1eHOr0 Konbopy - 145 oguHWLUpb, HalMeHLWi 3HaYeHHS

BU3HaYaIMCA y MNoKasHMKa CUHLOTo Konbopy - 104 oguHuui (puc. 3.28).
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Puc. 3.26 30BHILWHI BUrnag nayieHta A., ictopis xsopoou Ne 31, giarHos:
rinepTpodivyHnin py6eLb LWKIpU BEPXHLOT ry6u. Y npaBoMy KyTi HaBefeHi LM(poBi

AaHi TPbOX KO/MbopiB crekTpa B T1 (IHTaKTHa LLKipa).

Puc. 3.27 30BHIWHI Burnag nauyieHta A., ictopis xsopoou Ne 31, giarHos:
rinepTpodivyHnin py6eLb WKIpU BEPXHLOT ry6u. Y npaBoMy KyTi HaBefeHi LngpoBi

[aHi TPbOX KO/IbOPIB cnekTpa B T2 (MegianbHUIA Kpain pyous).
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Puc. 3.28 30BHIWHIV BUrnag nayieHta A., ictopis xsopoou Ne 31, giarHos:
rinepTpodivyHnin py6eLb LWKIpU BEPXHLOT ry6u. Y npaBoMy KyTi HaBefeHi L1(poBi

[aHi TPbOX KO/bOpIB cnekTpa B T3 (MeaianbHUIA Kpait pyous).

Mi4 4Yac BWBYEHHS LMMPOBUX 3HAUYEHb KONbOPOBUX XapaKTEPUCTUK
MOBEPXHEBUX TKaHUH Yy T4 HamMu 3apikCOBaHO 3MEHLLEHHS MOKa3HWKIB YepPBOHOIO
Ta 3eneHoro Konbopie Ao 206 Ta 147 oauvHUUb BIAMNOBIAHO Ta 30i/bLUEHHS
MOKasHMKa CUHLOro Konbopy Ao 139 ognHnub (puc. 3.29).

[MpoBoas4yM Bi3yanisauito KONbOPOBOro crnekrtpa B T1, BCTaHOB/IEHO, WO BiH
CKMafasca 3 3 TPUKYTHUKIB, A0 CKady AKX BXOLWM CUHIN, 3e/IeHNIA Ta YepBOHUM
KONbOpW BIAMOBIAHO. HalmeHLWa MefiaHa crnocTepiranacs y TPUKYTHUKY CUHbOTO
KONbOpy, a Hanbifnblua - YepBOHOrO, AKWA MaB rocTpuii KyT. MidK TPUKYTHUKaMu
Bi3yasnidyBaMcsi 0cepedkn 6nakMTHOro (NniBopy4), Ta >KOBTOro (npaBopyH)
KonbopiB (puc. 3.30). Jewlo iHWY Bi3yaslbHy XapakTepuUCTUKY KONbOPOBOro
CMeKTpa Hamn OTPUMaHO nif Yac BUBYEHHSA TKaHUH Y T2.

JoBefeHo, WO irypa crnekTpa cknaganacad 3 2 OKpemMuX TPUKYTHUKIB:
MePLUNA MaB LLUMPOKY OCHOBY Ta MaiXe MPsAMUIA BEPXIBKOBUIA KYT, NiBUIA KaTeT -
CUHSA CMY>KKa, NPaBui1 - 3e/leHa Ta YaCTKOBO XKOBTA, a LleHTP MaB 6/1akUTHUIA Koip.
[MpaBuii TPUKYTHUK OYB NpPeAcTaBneHnii YePBOHNM KOJIbOPOM i3 BY3bKOK) OCHOBOIO

Ta rocTpuMM KyTOM i MegiaHoto, foBLuoto Ha 30 % (puc. 3.31).
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Puc. 3.29 30BHiLLHIV BUrnag nayieHTa A. Y npaBoMy KyTi HaBegeHi LppoBi

[aHi TPbOX KO/bOpiB cnekTpa B T4 (MeaianbHWUIA Kpain pyous).

Puc. 3.30 30BHILWHIA BUrNAL Ta KOMbOPOBA Bidyanisauis MOBEPXHEBUX
TKaHUH y T1 (iHTakTHa LWKipa) nauieHTa A., icTopis xBopobu Ne 32, aiarHos:

rinepTpodivyHnn pybeLb LLKIPY BEPXHLOT ryow.
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Puc. 3.31 30BHILWHIA BUrNAL Ta KOMbOPOBAa Bisyanisauis MOBePXHEBUX
TKaHUH y T2 (MefiasbHUiA Kpain pybus) nauieHTa A., icTopisd xBopoou No 32,

AjarHo3: rinepTpodiyHnin pybeup LLKIpU BEpXHbLOT ryow.

Konboposunin crnektp TKaHWH y T3 OyB MpefACTaB/feHUA 2-Ma TpaneuisMu.
[Mepwa mana WMPOKY OCHOBY, NiBa 6i4YHA CTOPOHA - CMYXXKA CMHBLOIO KOJSbOpY,
npaBa - 3efieHa, Yy LEeHTpi - ocepefoK 6nakuTHOro. [pyra Tpanewis cknaganacb i3
4YepBOHOI0 KO/MbOPY, Masia BY3bKY OCHOBY 3 OiYHMMW CTOpOHaMM, SKi LWOA0
cepeHbOT NiHIT yTBOPHOBaIM MasIeHbKMIA TOCTPUIA KyT (puc. 3.32).

KonbopoBsuii criekTp, Wo 6yB OTPUMaHMWIA i3 NOBEPXHEBUX PYOLEBO3MIHEHMX
TKaHUH y T4, Bi3yanisysascs y BUrNA4I (iryp 3 HemnpasWIbHOK MONIrOHa/IbHOK
(bopMOIO, fKa Harafysasia YacTWHY CUHYCOIAM 3 TOCTPUMK, MILHATUMWU Bropy
Kpasmu.

JliBy yacTvHy cknafana CMy>Ka CMHbOIO KO/bOpy, AIKa B MPOLOBXEHHI [0
napaneni No oci Y CTOHLUyBasiacd, nepexogsaun y 2 Konboposi NiHil. CepeanHy
3aiiMaB OM1aKUTHUIA KONip, Yropi CnocTepirainca MOOAMHOKI NiHIT CUHLOTO, a
npaBopyy Oyna CMy>KKa 3eNeHoro Kosbopy. [paBy 4acTWHY CKnafaB ChekTp

4EpPBOHOI 0 KOJbOPY, AKUI 6/imxKYe [0 6asncy nepexoams y 6inun (puc. 3.33).
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Puc. 3.32 30BHILWLHIA BUrNAL Ta KOMbOPOBAa Bisyanisauis MOBEPXHEBMX
TKaHUH y T3 (natepanbHWUMA Kpail py6us) nauieHta A., icTopis xBopobu Ne 32,

AjarHo3: rinepTpodivHnin pybeup LLKIpY BEPXHLOT ryow.

Puc. 3.33 30BHILLHIA BUINAL Ta KOMbOPOBa Bidyanisauis MOBEPXHEBUX
TKaHWH Y T4 (cepefiH 30Ha pybus) nauieHTa A., icTopis xBopoou Ne 32, aiarHos:

rinepTpodivyHnn pybeLb LLKIPY BEPXHLOT ryow.
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BuBuyaroun noBepxHeBY KOMbOPOBY OyAoBY KenoigHUX pybéuis, Mu 3a
npuknag obpann CBITINHY, Ae AiNAHKA pyOLeBO3MIHEHUX TKaHWH MOAINAETLCA Ha 2
30HM: 30Ha 3 HY ocBiTneHHs (T2), 30Ha 3 3Y ocBiTneHHs (T3).

Y poni eKcnepuMeHTY HaMu 06paHO BMBYEHHS KO/IbOPOBOT 6Y0BW IHTaKTHOI
LUKIpKX B 30HI i3 HY 0CBiTNeHHs (puc. 4.34).

3a UMX YMOB Y [iNAHLiI IHTAaKTHOI LUKIPU CNOCTepIraETbCA Pi3ke 3MEHLUEHHS
LIMX MOKA3HUKIB i3 MAKCUMa/IbHUM 3HAYeHHAM Y AiNgHLI YepBOHOro - 70 O4UHWLb,
Ta MiHIMa/IbHUM CUHBOIO KOJMIbOPY - 44 oAMHULI. Y napameTpax 3e/IeHOro Kosbopy
3adhikcoBaHo cepegHe 3HadeHHA (53 ognHMUi). Y T2 cnocTtepiranocs 3MeHLUeHHS
BCIX 3 TMOKa3HWKIB. [1OKa3HMK 3e/IeHOr0 KO/MbOpy [0CAraB  TepMiHa/IbHO
MIHIMa/lbHMX 3Ha4yeHb Ta CTaHOBMB 24 oOAMHMLI, Aewo BuWMM 3adikcoBaHO
MOKa3HMK CMHLOIO KOJIbopy - 39, a Halbisble 3HAYeHHS Y NOKa3HMKAa YepBOHOIO

Konbopy (56 ognHuLe) (puc. 3.35).

Puc. 3.34 30BHILWHIN BUrNsag nayieHTa M. Y npaBomy KyTi HaBeAeHi LMDPOBI
[aHi TpbOX KonbopiB criektpa B T1 (iHTakTHa wWkipa). ®oTO OTpMMaHo npu HY

OCBIT/IEHHS.
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Puc. 3.35 30BHIiWHIA BUrnag nadieHta M., Y npaBoMy KyTi HaBefeHi
UM(DPOBI AaHi TPbOX KOMbOPIB Ccriektpa B T2 (MefiasibHWiA Kpail pybus). PoTo

OTpUMaHo npu HY 0CBITNEHHS.

Puc. 3.36 30BHILWHIN BUrA4 nayieHTa M., icTopis xBopoou Ne 46, aiarHos:
KeNoiAHWIA pybeupb CKPOHEBOI Ta COCKOMOAIOHOT AiNAHOK. Y NpaBoMy KyTi HaBefeHi

LUMDPOBI AaHi TPbOX KObOPIB criekTpa B T3 (aTepasibHUiA Kpail pyous).
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He guBnaunce Ha Te, WO AinsHka pyous B T3 Oyna obpaHa Ha Mexi
330Bi/lbHUX Ta HEe3aA0Bi/IbHNUX YMOB OCBIT/IEHHS, Y Hiil cniocTepirainca LOCUTb
HM3bKi MOKa3HWKM KO/IbOPOBOI 3ab6apB/ieHOCTi, a caMe: YepBOHMIA - 89 oaMHMUP,
3eM1eHn Ta CUHIN - 46 Ta 55 oguHuLp BignosigHO (puc. 3.36).

AinaHka B T3 3HAX04UTLCA Ha MeXi MK He3aA0Bi/ibHUMKU Ta 3a40BifIbHAMU
YMOBaMu OCBIT/IEHHS.

AHanisyroun faHi, wWo Oynn oTpuMMmaHi nig 4ac umdgposol Bisyanisauil
MOBEPXHEBUX TKAHWH KenoigHoro pyous B T4, cnij 3asHaunTu, WO MOKa3HUK
CMHLOTO KOMIbOPY CrekTpa HabyB TepMiHa/lbHO MIHIMaIbHUX 3HayeHb Ta
3MeHLUMBCA [0 27 OAUHWL.

[Jewo MeHW M 3ahiKCOBaHWUIA MOKa3HUK 3e/1eHOr0 KOosbopy (26 OAMHWLb),
asie s BeNMYMHa fewlo 6ifblia 3a aHasioriyHy B T2. NOKa3HUK YepBOHOIO KOJ/IbOpY
[OCATHYB 72 OAMHWLI, WO € CepefHiM 3HaYeHHAM MOMIX YCiX MOKasHUKIB (puc.
3.37).

Puc. 3.37 30BHilWHIN BUrNA4 nagieHTa M., icTopis xBopoou Ne 46, aiarHos:
KenoigHWiA pybeupb CKPOHEBOIT Ta COCKOMOAIOHOT AiNAHOK. Y npaBoMy KyTi HaBefeHi
LMPPOBI AaHi TPbOX KOMbOPIB crnekTpa B T4 (cepeaHs 30Ha py6us). POTo 0TpUMaHo

3a He3a/10BiNIbHMX YMOB OCBIT/IEHHS.
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BvByaroun ONTUYHWUIA KONMbOPOBUIA CMEKTP MOBEPXHEBUX TKAHUH IHTAKTHOI
WwKipn B T1, nomiTunu, WO BiH MaB BWUINAL BY3bKOI Mipamifgun, AKa cknafjanacs 3
CWHBOT, GNAKUTHOT, 3e/IeHOT Ta YepBOHOI CMY)>KOK. MiHiMa/lbHY amniiTygy Mana
CUHA CMY>XKKa, MaKCUMaJIbHY - YepBOHa.

Y3arani pirypa 3a okpecneHHAM cnisnagana 3 qirypamu crnekrpa iHTaKTHOI
LUKIPW THWMX NauieHTIB, ane 3a HY ocBITNEHHS Mana cBOi 0cobnmeocTi (puc. 3.38).

KonbopoBuin crnekTp, KU BUBYaBCA B T2, BUrNA4aB aHaIOrNiYHO 4O CneKTpa
B T1. BigMIiHHICTb nonsiranay Moro 3mileHHi o Hyns B CUCTEMi KOOpAWHAT No BICI
X, BI3yaJlbHUM CTOHLUEHHAM CUHbLOT CMY>KKM Ta MepemilLeHHsAM MPOoeKLuiT BepXiBKM

CMYTU 3e/leHOr0 Konbopy Bropy rno oci Y (puc. 3.39).

Puc. 3.38 30BHIWHIN BUrNAL Ta KOMbOPOBA Bi3yanisauis MOBEPXHEBUX
TKaHUH y T1 (iHTakTHa LwKipa) nauieHta M., icTopia xBopobu Ne 47, AiarHos:

KenoiAHWIA py6eLb LLKIpY CKPOHEBOT Ta COCKOMOAIOHOT AiNIIHOK.
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Puc. 3.39 30BHILWHIA BUMNAL Ta KOMbOPOBA Bi3yanisauis MOBEPXHEBUX
TKaHUH y T2 (MegianbHUA Kpa pyous) nauieHta M., ictopisa xBopobu Ne 47,
AjarHo3: KenoigHWiA py6eLb LKIpY CKPOHEBOT Ta COCKOMOAIOHOT AiNSHOK.

Ha BigmiHy Big pocnipkeHs B T2, nig 4vac AOCAIMKEHHA TKaHWH
natepasibHOro Kpaw pyousd CnekTp maB Hanis3ipyacTy OyoBY, BECb LIEHTP AKOro
3ariMaB 6inmin Kosip, No nepudepii po3TalloByBa/INCA OKPEMI, a B AeAKNX BMUNaLKax
MOOANHOKI CMY>XKM CMHBOTO, 3€/1EHOM0 Ta 6/1aKUTHOr0 KO/bOpiB 3 /1iBOT CTOPOHN Ta
B LIEHTPI.

I3 npaBol CTOPOHW Bi3yasni3yBasiacqd BUrHyTa CMyra YepBOHOrO KO/MbOpy 3
[NOMILLKaMK >KOBTOrO, afie e OfHa HeBe/MKa YepBOHA CMyra crnocTepiranacs B
HaniBmicsauesiin Bupisui qirypu (puc. 3.40).

Konboposuin cnekTp, oTpumaHuini y T4, HaragyBaB KapTUHY qirypu, WO
Bi3yasni3yBanacsa B T2, afie 3 Oi/ibLU LUMPOKOK OCHOBOK Ta 3 [ABOMa BUPAXXEHUMMU
BepXiBKamu, NiBYy 3 IKUX CK/afae CUHIM, 3e/IeHNIA Ta 6/1aKUTHWUIA KOTbOpW, a Npasy -
4yepBOHWIA. JliBa Gi4Ha CcTOpOHa 6yna npefcTaB/eHa TOHKOK CUHBLOK) CMYXKKOHO, a

npasa - LUMPOKOK YepBOHOHK (puc. 3.41).
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Puc. 3.40 30BHILWHIA BUMNAL Ta KOMbOPOBA Bi3yanisauis MOBEPXHEBUX
TKaHUH y T3 (natepasibHWin Kpail pybus) nauieHta M., ictopis xsopobu Ne 47,

AjarHo3: KenoigHWiA py6eLb LKIpY CKPOHEBOT Ta COCKOMOAIOHOT AiNSIHOK.

Camera Raw (CMCTEMA RGB.jpg)

Puc. 3.41 30BHIWHIA BUMNAL Ta KOMbOPOBa Bidyanisauis MOBEPXHEBUX
TKaHUH y T4 (cepefHs 30Ha pyous) nauieHTa M., icTopis xBopobu Ne 47, giarHos:

KenoTAHWIA py6eLb LLKIpY CKPOHEBOT Ta COCKOMOAIOHOT AiIIHOK.
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AHanoriyHi  gocnigpkeHHs nposedeHo B cuctemi CMYK Ta Lab, ane
AOCTOBIPHUX CTAaTUCTUYHUX AaHUX HAMU HE OTPUMAHO, OCKIfIbKM Lii CUCTEMU MatOTb
OiNbll OMMCOBMWA XapakTep, 6e3 CMiBCTaB/leHb i3 YiTKUMW MaTeMaTUYHUMU
KoHcTaHTaMn. Cuctema CMYK Hafae KOpuCcTyBayy BeNNKY KifIbKICTb MapameTpis,
y AKUX nerko 3anaytatucb. Cuctema Lab Bapitoe MK MOHATTAMKU 3MiLLYBaHHSA
KONbOpPiB, TOMY MW BBaXAEMO, L0 BMKOPUCTAHHA LUWUX CUCTEM [ANS NEPBUHHOIL
AiarHOCTUKKM nicnsonepayiiHuX pyoLiB € HefOLiNIbHOH.

Takum YMHOM, MPOBEAEHUI KiNbKICHUIA Ta AKICHUIA UMQPOBUIA KOMIbOPOBUIA aHasi3
[0BIB, Pi3Hi BUAN py6LiB:

- Mat0Tb BHYTPILLIHbLO-TPYNOBI BIAMIHHOCTI Y JOBIPYMX iHTEpBanax AianasoHy;

- BIAPI3HAKTLCA LMDPOBMMU NMOKA3HMKAMUN KOMIbOPOBOT 3a6apBIeHOCTI Y
Pi3HMX 30HaX pyouis;

- XapakTepu3yrTbCA Pi3HOBMAOM ONTUYHUX MPOSBIB Bi3yasi30BaHNX
KO/IbOPOBUX CMEKTPIB, K 3ara/ibHUX reOMeTPUYHUX (Piryp, Tak i ix
CKMafoBUX Y BUMNAAI MOMITOHAIbHUX (DIFYPHUX CMY>KOK Ta NiHiN.

Yce HaBefeHe BULLE [03BOSISIE BMKOPWUCTOBYBATW LM(POBY Ta KO/LOPOBY
Bi3yani3auito NMOBepXHi IHTaKTHOT LUKipW Ta nicnsonepauiiHuX pyouiB y CUCTeMI

RGB Ha eTani nepBMHHOI 4iarHOCTMKW 3 MOCTAaHOBKOK MOMepeaHbLOro AiarHosy.

MaTepianu po3ainy BUCBITNEHI B HACTYMHNX HAYKOBUX Myo6niKauisix:

1 [ocBig BUKOPUCTAHHS  UMQPOBMX  CUCTEM AN [AiarHOCTMKM
rinepTpodiyHmx py6uis wkipn obnmuus / [. C. Asetiko, O. Tl byxaH4eHKO,
I. O. IBaHMUBKMIA Ta iH. YKpalHCbKWiA CTOMaTOMOryHMiA anbMaHax. 2018. Ne 2.
C. 13-16.

2.  Y[OCKOHa/leHHA  [iarHOCTUKM  nicnisonepauiiHmx — aTpoivyHuX Ta
HOPMOTPOMIYHNX PYO6LIB LUKIPW LUNSAXOM 3aCTOCYBaHHA KOMipHOi cuctemn RGB /
A. C. Asetikos, O. IN. byxaHyeHko, C. O. CtaBuLpKMiA Ta iH. KniHiuyHa Xipypris.
2018. T. 85, Ne 8. C. 2-4.

3. byxaHuyeHko O. I1., VMeaHuuykaa E. C., boiko WN. B., KpuHuuko J1. P.

cnonb3oBaHne RGB-meToaa B AndidhepeHLManbHOM AMarHOCTUKe NaToNorMyecknx
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pyobuoB rofoBbl W Wen. [lepCnekTuBHble pPeLleHnss B MPOrHO3MPOBaHUM,
AVarHOCTUKe, NeYeHnn 1 peabunmTayumn 3aboneBaHnin YepenHo-4entocTHO-NNLEBO
obnacTun 1 wen : cb. TPYAOB Hal. KOHrpecca ¢ MeXayHap. yvactnem «llapuHckue
yteHunsa 2018», (MuHck, 3-4 maa 2018 r.). MuHck : M3a. ueHtp MI'Y, 2018. C. 204-
207.

4. byxaHyeHko O. I1. AHani3 ungppoBMX CUCTEM, LLIO 3aCTOCOBYHOTHCA A1
Bidyanisauii nicngonepauinHMx pyouis WwkKipy o06anyud. MeauyHa Hayka B
NPaKTUKYy OXOPOHW 340POBH : Martep. HayK.-MpakT. KOH(. : Te3n gor. onTasa,
2017. C. 8.

5. AsetikoB [. C., ByxaHueHko O. . OnTumisauis MeToank andepeHLiHol
AIarHOCTMKM NaTosioriyHMX pyouiB, L0 /I0Kai30BaHi B Pi3HUX AifsHKax ronosm ta
wui. MaTepianu 111 3'13gy  YKpalHCbKOT acouiauii yYepenHo-LLenenHo-nLeBmx
xipypris : Te3n gon. (M. Kuis, 17-18 xoBT. 2013 p.). Kuis, 2013. C. 232-233.
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PO3/JILI 4

OCOBJIMBOCTI EXOT'EHHOI CTPYKTYPH PI3HUX BHU/IIB
HICJOSONEPAIIIMHUX PYBIIIB LIKIPU I'OJIOBU TA NI

Ha wHactynmHoMy eTami JOCHDKEHHS HaMH MPOBEACHA crnpoda Moo
YJIbTPa3ByKOBOI AMQepeHIianii MOMApPOBOi CTPYKTYPH MICIsIONEpaiifHAX PyOLiB
IIKIpY, BPAaxOBYKOYM TOH (akT, mo exojokamiiiHa xBuis (dactora — 21-25 Ki)
MO€E 3MIHIOBATH IIBHUJKICTh MPOHUKHEHHS B 3aJCKHOCTI B IIJILHOCTI Ta
€IACTUYHHUX SIKOCTEH TKAaHWH CHMIJEPMICY, JEPMH Ta MiAMIKIPHO-XHUPOBOI
KJIITKOBUHHU.

JloBeneHO, M0 3MIHA YacTOT YJIBTPA3BYKOBHX XBHJIb JI03BOJISIE BCTAHOBUTH
MIBUAKICT PO3MOBCIOUKEHHS [MX XBWIb SK B 1HTAKTHIM IIKIpi, Tak 1 B
PYOLICBO3MIHEHMX TKAHMHAX. TaKk BUPAXOBYETHCS PI3HULIS B YACTOTAX YJIbTPA3BYKY,
sKa MA€ HA3By aKyCTHUYHOTO 1IMITEAHCY.

BpaxoByroun naHe (izuyHe sBUIIE, MM OTPUMAIM JaHl WIOJ0 3MIH Y
NOKA3HUKAX aKyCTUYHOIO IMIEAAHCY SK Y PI3HMX MIapax IIKIpW, TaK 1 HA MeEkKax
MI>K HUMU.

[Tix yac npoBEACHHS AOCHIPKEHHS HAMH BUKOPUCTAHUN IMITYJIbCHUH PEXKUM
MOCWJIAHHS YJIETPA3BYKOBOi XBHWJII Ta BCTAHOBJICHO PI3HUIIO MIK MOKA3HUKAMH
NPOHUKHOCTI XBWJIb, OJHI 3 SKMX MPOXOIWJIA Y€Pe3 BCI IIAPH ACPMHU Ta YaCTKOBO
BiTOOpakamucst BlJ KOXKHOrO 13 ii mapiB. BuUpaxoByrouM NOKa3HUK 4Yacy MIxK
NOYaTKOM YTBOPEHHS IMITYJIbCY Ta HOr0 BIAOOPAKEHHIM BiJ MEBHUX IIAPIB IKIPH,

BCTAHOBWJIX INIMOVHHM 3QJIATaHHS PyOLIEBO3MIHEHUX TKAHWH PI3HOI €Ti0MO0ri.
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4.1 ExoreHHa cTpyKTypa iIHTAKTHOI IIKIPpH

Ha nouyatkoBomy eTani AOCHIKEHHS HAMH MPOBENCHO BUBYCHHS €XOTE€HHO{
OyJOBH I1HTAKTHOi WIKIpW. Y BCIX BUMAAKAX 3 TOUYKM 30Py E€XOICHHHX SKOCTEH
MO>KHA BUJUIMTH HACTYIIHI IIAPH:

- BEpXHIA map, SAKUA YITKO OOMEXKYETbCS TOBEPXHEBHM TIE€JIEM Ta
€MiACpMICOM, IO MA€ YMOBHO OJHOPIIHY CTPYKTYPY 13 BKpAIUICHHSMHA
«YOPHUX YaCTOUYOKY,

- CepenHiil 1ap, KW MPEACTaBICHWI JepMOI0, OOMEXKECHOK 3BEPXY
MEXKEIO €MIACPMAIBHUX TKAHWH, 3HA3Y — [APOM TIMOEPMHU,

-  HWXKHIN 1Wap, KW OPEeACTaBICHHUNA MMiIMIKIPHO-XUPOBOK KIITKOBUHOIO,
10 3BEpXy OOMEKEHa CITYACTHM IapoM AepMH. bimbmi rmbokl mapwu
HAMH HE BUBYAJIKCS.

3acnyroBye Ha yBary TOH (pakT, 110 BEPXHIN 1Iap CKIAAAETHCS 3 BOX YMOBHO
napajenbHUX CMYXOK, SIKI TPEICTaBJICHI 3BEPXYy TEMHOK, a BHHU3Y CBITIIOK
cMy>kkaMu. CBITJIA CMYKKa XapaKTepu3yBala €XOT€HHY CTPYKTYpPYy €HiaepMicy Ta
Ha Y3-rpami Bi3yaji3yBaIKACs OJHOPIAHI CTPYKTYPHI KOMIIOHEHTH TPOTSATOM BChOTO
pPErioHy WIKIpY, O BUBYABCA. lle € CyTTEBOIO O3HAKOKW OyJ0BH EMIAECPMICY
HE3MIHHOI WIKIpH, Ky Tpeda BpPaxoBYBaTH, CIIBCTABIAKOYMA Y3- CBITIUHU 3
AQHAIOTTYHUMH T1A Yac AOCHIDKEHHS EMACPMANIBHOIO mapy pyOLEBO3MIHEHUX
TKaHuH (puc. 4.1).

CBo0i 0cOOIMBOCTI MaJIM AaHi IIOAO Biyami3auli mapy ACPMH: 3 TOUYKH 30py
PO3MOBCIOKEHHS Y3-XBUJIb y 93% BUNAAKIB BIH MaB CTPYKTYPY 31 3HMIKEHOKO
exoreHHicTio. Ha ckaHax wel map mMaB JOCHTh OAHOPIAHY CTPYKTYPY, sSKa 3a
CTYNIEHEM «3aTEMHEHOCT» Majia JACIO BHINI TMOKA3HWKW, HIK BEPXHIA 1ap
enigepmicy. HaMu mpocimiIKOBaHO YiTKI BEPXHI Ta HUKHI MEXI1, MPUUOMY BEPXHS
MEKa BidyanmidyBaiacsi OUTbIl UIUTBHOK KOHCHUCTEHIIIED, 10 OOYMOBJIEHO 3 TOYKH
30py MOpQoJIorii  AepMaibHO-CMIACPMATIbHUMU 3B s3kaMu.  HwkHi — miap

BI3yasTi3yBaBCs OUIBII MYXKHAM, 110, HIMOBIPHO, MOSICHIOETHCS HASIBHICTIO TTIMOOKHAX
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0060M0HOK, AKi KOB3alOTb (Npu  (hacuiasibHO-)KMPOBOMY  TWMi  KOB3aHHA) i3

BKpar/ieHHsAM ef1eMeHTIB XMPOBUX YaCTOYOK enigepmicy [2].

Puc. 4.1. Y3-rpama iHTaKTHOI LUKIpX LWIYHOI AINSHKM nauieHTa A., icTopis
XBOpPOo6U No 4 (NOSICHEHHS B TEKCTI).

1- noBepxHeBWIA LLAP;

2 - cepepHin wap;

3 - rIMOOKUIA Lwap.

HwxkHIA Wwap, AKWA npeactasieHnin NiAWKIpHO-)XKMPOBOK KNITKOBMHOK 3
BEPXHbOKD MeXek i3 CiT4aCTUM LIapoM [AepMW, MaB 3HVDKEHY TFiNOeXOoreHHy
CTPYKTYpY Yy 98 Bunaakax [OCNiKeHHA. Lleid wap maB HEOLHOPIAHY, MyXKY
CTPYKTYpPY, Y SKiil cnocTtepiramca AiNAHKW 3 TiN0 - Ta TinepexoreHHUMm
BnactmeoctTaAMU. O6’eM TakuMxX AINSHOK 3aneXaB Bif nokanizauii JoCnigKyBaHUX
06’eKTiB:

- Y [iNfHKaxX KoB3aHHA (LiYHa, MpuMBYLUHA, XYyBasibHa TOLLO) 3ycTpivanucs
ocepeakn MepeBadKHO 3 TIMOEXOreHHUMKW BMacTUBOCTAMW Yy CMIBBIAHOLLEHHI
58% Ha 42% NOPIBHAHO 3 rinepexoreHHNMN AiNaHKamu;

- Yy 30Hax (pikcauii (CKpoHeBa, BWINYHA AINAHKM TOWO) MepeBaXHO
BisyanisyBaimMca AiNAHKM 3 TINEpPexXoreHHMMn BnactMeBocTaAMM Yy  68%

BUMNA/KIB,;



109

- Yy MPOMDKHUX 30HaX CHOCTEPIrajiocs MaiKe TUHAMIYHE CHIBBITHOLICHHS
JOOCHIKYBAHUX JISHOK IHIOAO CTYMEHS €XOreHHOCTL: 52% riMmoeXOreHHl Ta

48% rinepexoreHH1 BKIOYCHHSI.

4.2 ExoreHsna cTpykKrypa micasionepauiiHux HopMmoTpogivHux pyouis

Ha nactynHoMy ertami AochiykeHHss Hamu Oynu BimiOpaHi Mami€HTH 3
ONTUYHO BI3yallI30BaHUMU HOPMOTpo(piuyHMMH pyOusMu, OynoBa skux Oyna
NIATBEPKEHA MOPQOOTIYHO. Y 1}0 TPyny BBIAIUIM MALIEHTH 3 pyOUsSMU, HIKIpa
AKX MaJjla [JIAAKAWA penbed, TKAHUHU HE BHCTYMAIW HAJ MOBEPXHEH IIKIPH Ta
Manu OmiaWid KOJMIp, MALIEHTH HE NPEA SIBJSUIA CKApr y BHIJISIAL OOJIbOBUX
BITUYTTIB, CBEPOECKY, 3HUKEHOT UM IMiIBHLIIEHOT Yy TIIMBOCTI.

[Tin 4vac Bi3yanbHOro aHamizy ¥Y3-rpaMm chiif BiA3HAYATH TOH (aKT, IO
KOJIbOPOBA €XOJIOTYHA KapTHHA MIHIMAJIBHO BIAPI3HSIIACS Bl aHAJOTIYHOT Mij] Yac
JOCIIKEHHST JEpMHM  1HTakTHOT tmikipu. [lig dYac onTW4HOro Tta HUQPPOBOTO
30UTbIICHHS MO’KHA BI3yali3yBaTH OKpEMl IApU IIKIPH, sKI MOXKHAa Oylio
IMQPEPEHUIIOBATH, e B 27% BHIMAIKIB MEKa MK JICPMOIO Ta FINOAEPMOIO YITKO HE
BH3HAUAIACS, XOU NMPH LBOMY MOKA3HUKHN €XOTE€HHOCTI Maibke HE BIAPIZHSUTUCS B[
AQHAJIOTTYHUX Y COCOYKOBOMY Ta CITHACTOMY IApax ACPMH 1HTAKTHOI WIKIpHA (pHC.
4.2).

Cepen €XOreHHUX O3HAaK MICISONEpaliiiHuX HOPMOTPO(IUHMX PYOLIB Cifa
BIBHAYMTH 30UIBIICHHS THOWHU 3ajiiraHHs pPyOUEBO3MIHEHOI TKAHWUHH Y
NOPIBHSIHHI 3 TOBUIMHOKO 1IHTAKTHOT IEPMH Y cepeaHbOMY Ha 8-11%.

VYc¢i mami€eHTH 3 HOPMOTPO(PIYHUMH PYOLSIMU TPOXOAWIIM TAKOXK KJITHIYHE
00CTEKEHHS 13 3aCTOCYBAHHSIM ABTOPCHKOI CTAHAAPTU30BAHOI CUCTEMU 30BHIITHBOT
OI[IHKA CTaHy pyOlEBO3MIHEHUX TKaHWUH [96], 1€ 30BHINIHIA CcTaH pyOus
OIIHIOBABCS 3a 5-Ma O3HAKaMW. THM, KOHCHUCTECHIIIS, KOJIp, YYTJAUBICTh Ta IUIONIA
pyOus. Cmig BiA3HAUMTH TOM (DaKT, MO PE3yJAbTaTH KIIHIYHOI Ta €XOJOTrIYHOI
BepuQikamii HOPMOTPOPIUHMX MmichasonepaniiHnx pyouiB cmiBmaganu y 982 %

BUITAKIB.
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Puc. 4.2 ¥3-rpama HOpPMOTPO(IYHOro pybus LivyHOT AiNSHKM nauieHTa M.,

icTopis XxBopo6u No 5 (NOACHEHHS B TEKCTI).

Ha HacTynHOoMy eTani [OCNi[PKEHHA Hamy NpoBefeHO Cnpoby CTBOPUTM
CTaHAapTU3auiiHy TabnuUI0 PO3MOAINY BEeNNYMH eXOTeHHOCTI Py6ueBO3MiHEHUX
TKaHWH PI3HOro TUny Yy pi3HNX 30HaxX Y3-rpam (puc. 4.3).

I3 MeTOH MaTeMaTU4YHOro OO6rpYHTYBaHHA Ta BCTAHOBMIEHHSA Ki/lbKiCHUX
MOKa3HWKIB CTYMEeHs eXOreHHOCTI cepef 30H Y3-rpam Hamu 00paHi HacTymnHi
TOYKM:

T1 - pindHKa iHTaKTHOT LUKIPU HABKOJIO pyobus;

T2 - pinsgHKa MefiasibHOro Kparo pyous;

T3 - pindHKa natepasibHOro Kparo pyous;

T4 - cepefHs 30Ha pyobus;

bl - MexXa MiX enigepmMicom Ta py6LeBo3MIHEHOK TKAHUHOLO;
b2 - Mexa Mi>X pyoLeBO3MIHEHOK TKaHNHOO Ta rinoAepmolo;

b3 - Mexa MK Meflia/lbHAM KpaeM pyoLs Ta iIHTAKTHO 4epMOLO;

b4 - meXa MiX natepanbHUM KpaeM pyOLs Ta IHTAaKTHOK AEPMOLO.
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Puc. 4.3 CxemaTU4yHe 300paXKEHHA 30H pybLs, Yy SKUX NpPOBOAMIMUCS

BUMIPHOBaHHSA NMOKa3HUKIB eXOreHHOCTI.

[na 06’eKTMBI3aLiT OTPMMAHNX JaHNUX HaMW BBEAEHO 2 KOeMILiEHTH:
bl/2 - IHOEKC, AKWA NOKasye XapakTep 3MIHM TMOKa3HUKIB €XOreHHOCTi B
LIEHTPa/IbHUX Ta NeputepuyHNX TKaHMHaX pyoLs B MOro cepefHil 30Hi;
b3/4 - IHOEKC, AKWMA MNOKasye XapakKTep 3MIiHW MOKa3HWUKIB eXOreHHOCTi Yy
Mejia/lbHOMY Ta AUCTaIbHOMY Kpasx pyous (tabn. 4.1).

BcTaHOBMEHO, WO CepeaHin MOKa3HWK eXOreHHOCTi [HTaKTHOT LUKipK
[OPIBHIOE 72,8, NpPMYOMY B XXIHOK Lieil MOKa3HMK CnocTepirasca fewo BULUM -
78,4, a B YONOBIKIB HWKYUM - 66,2. MNMOoKa3HUK T4, AKUIA XapaKTepu3ye eX0reHHICTb
pybLEeBO3MIHEHOT TKAHWHW B CepefHiin 30HI 3miHtoBaBcs Big 49,0 go 77,0 Ta B
cepefHbOMY CTaHoBMB 61,5 (Y XIHOK - 66,4, y 4onosikis - 57,1 signosigHo). Cnig
BIAMITUTW HEBENMKY BapialiiiHy PO36DKHICTb MK OTPUMaHUMKU JaHUMW, LIO, Ha
Hawly AYMKY, € XapakKTepHUM AJ11 HOPMOTPOgiUHMX pyoLiB.

AHaNOriYHI faHi OTpMMaHi Mif Yac BUBYEHHS eXOreHHOT CTPYKTYpWU TKaHWH
MefianlbHOro Kpato pyobus: cepefHiin NokasHUK 65,8 (Y XKIHOK - 72,3 y YONOBIKIB -

59,6 BiAnoBigHO).
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BUBUYEHHSI MOKA3HUKIB €XOTCHHOCTI B OOMEKEH1H 30HI MK €MIJACPMICOM Ta
PYOLIEBO3MIHEHOIO JEPMOKO HAAAJIO JOCTOBIPHO HUKYI PE3YJIbTATH Ta TOPIBHIOBAJIO
y cepeaHboMy 63,9 (y >KiHOK — 69,1, y 40onoBiKiB — 57,8 BIAMOBIIHO).

HaiiGuibmmx nudposux gannx HaOyB nokazHUK L2 Ha MeX1 MK pyOLIEBO3MIHEHOI)
TKAHWHOIO Ta TINOJEPMOIO 1 JOPIBHIOBAB Y cepeanboMy 96,5 (y xiHok — 101,8, y
YOJIOBIKIB — 91,6 BIJIMOBITHO).

Tabnuys 4.1

Po3noin BeMYrH NMOKa3HUKIB €XON€HHOCTI HOPMOTPO(p1YHUX pyOLiB mij yac Y3 —

JOCIIJUKCHHS
Howmep Touku BUMIipy
/11
Tl T2 T3 T4 L1 L2 L3 L4 L1/2 L3/4
] 71.0 | 610 |380 |560 |580 |1010 |660 |650 |057 |1.02
2 64.0 |39.0 380 |550 |57.0 |970 |61.0 600 |059 |10l
3 820 | 740 |760 |710 |740 |1090 |78.0 |79.0 |0.68 |0.99
4 53.0 |520 |51.0 |490 |510 |880 |520 |51.0 |088 |1.02
5 76.0 | 75.0 |73.0 |710 |720 960 |760 |780 |075 |0097
6 69.0 | 620 650 |580 |640 |940 |650 |67.0 |068 |0097
7 62.0 |57.0 |59.0 |540 |55.0 |91.0 |600 [61.0 |060 0098
8 83.0 |740 |77.0 |720 |740 1060 |790 |81.0 |0.70 |096
9 87.0 |81.0 |79.0 |740 |750 1090 |840 |83.0 [0.69 | 101
10 |79.0 [630 |660 |61.0 |630 |93.0 |680 |700 |068 |097
11 73.0 | 640 |59.0 |53.0 |560 |880 |69.0 |67.0 |064 |1.03
12 | 81.0 |740 |750 |71.0 |750 |95.0 |77.0 |780 |079 |099
13 |59.0 [550 |520 480 |510 |820 |57.0 |57.0 |062 |1.00
14 | 640 [380 |57.0 |520 |520 |860 |61.0 |610 |060 |1.00
15 89.0 |83.0 [850 |770 |810 |1120 |80 |87.0 |072 |0099
Cepearie | 72.8+13 | 65,815 | 66,017 | 61,5%14 | 63,0¢15 | 96,5415 | 69,313 | 69.7+18 | 0,6840,1 | 1,39%0,03
SHAYCHH

BuBvaroun nani mokasHukiB y L3 ta L4, MH OoTpuManu IOCTOBIPHO CXOXI
JaH1 OA0 OAHOPIAHOT TOMOTE€HHOT CTPYKTYPH, SIKA MiAKPECTIOETHCS K SKICHUMH

BI3ya/lI30BAHUMHU JAaHUMM, TaK 1 KUIbKICHUMHM TMOKa3HuKamu: y L3 cepenne
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3HQUEHHS CTaHOBWIIO 69,3 (y XIHOK — 74,8, y 4onoBikiB — 64,2 BianoBiaHo), y L4 —
69,7 (75,2 Ta 64,7 BIANOBIIHO).

3aciyroBye Ha yBary TOW (pakT, W0 1HACKC, OTPUMAHWN MIITXOM
BHPAaxXyBaHHsl KOE(]ILIE€HTIB MOKA3HUKIB CTYNEHS €XOTEHHOCTI Yy TMOBEPXHEBUX Ta
rUOOKUX [Iapax CEPENHbOI 30HU PyOIs, CIOCTEPITaBCs B JOCHTh OOMEXKECHOMY
Jiana3oHi 1 CTAaHOBUB y cepeanbomy 0,68, Ha BIAMIHY Bia OUIBIIKMX PO30LKHOCTER
niJ yac noOynoBu Koe(ilieHTa MK KpasiMu PyOLIeBO3MIHEHOT Ta IHTAKTHOT JEPMHU,
K1l OyB BUPaxXyBaHMiA JTOCTOBIPHO OUTBLIINM Ta CTaHOBUB 1,39.

Ha namy aymky, nudpoBa XapakTepucThKa BaplaliifHOro psay NOKa3HUKIB
€XOTCHHOCTI, IKa OTPUMaHa B MEBHUX TOYKAX Yy 15 MAalli€HTIB, MOKE CBIAYUTH MPO
KOPEJSIUIHHUE 3B'SI30K MK IIUIBHICTIO pyOls B PI3HHMX 30HAX, CTYNEHEM HOro

€XOI€HHOCTI Yy X TOYKax Ta HOT0 HAJICKHICTIO A0 IICBHOI'O THUILY.

4.3 Exorenna cTrpykrypa micasionepauiiHux arpogiyaux pyouis

[Tpn Y3-mocmipkeHHI 3BEpTaE yBary Ha ceOe pi3Ke 3MEHIICHHS TOBLIMHU
eniaepMicy B cepeanbomy Ha 37-48%. Ha Hairy qymKky, 11€ 0OyMOBJIEHO MHOOKOKO
BETETALIEKD Yy COCOYKOBOMY 1IApl JACPMH 3 BHPAKCHUM  BEPTUKAIBLHUM
aHizoMopdi3mMoM. B Mexkax maHoro mapy cnoctepiranacs OJHOPIIHA CTPYKTypa 13
3HUKEHOK) €XOTCHHICTIO (puc. 4.4).

BigminnicTio Y3-kaptuau arpodiuHux pyOUiB € Te, 0 TMMOWHA 3aJIAraHHs
pyOlIEBOi TKAHWHW CHOCTEPIracThCs MEHINOK, HIK TOBUIMHA IHTAKTHOI IIKIPH
(MiHIMaJIbHI 3HaYeHHsT — 0,92 MM, MakcumaibHl — 2,14 Mm). BracHa 30Ha pyOis
Majia CEpeaHii CTYMIHb €XOTME€HHOCTI 3 AOCUTh PIBHOMIPHUM PO3MOIUIOM BOJIOKOH
CIOJIYYHOI TKAHWHU.

Cepen BiAMIHHOCTEH Y3-KapTHHU CJIIJ BIAMITUTH JEMIO PO3MUTY BEPXHIO
MEXY IEPMATBHO-CNIAEPMATIBHUX 3B’ SI3KIB Ta OLIbII BUPAKECHY HUKHIO MEXKY, IO

po3auIsIe pyOlEBO3MIHEHY TKAHUHY 13 TIMOJEPMOIO.
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Puc. 4.4 ¥Y3-rpama aTpodivyHoro pybus WwivHoi ginsHky nauieHta K., ictopis

XBOpo6u No 11 (MOACHEHHS B TEKCTI).

Ha nonepeyHoMmy 3pi3i HWXKHS MOBEPXHA PyOUs Mae BUINAL BUTATHYTOrO
K/IMHa, WO CBIAYNTL NPO IHBariHauito Cnofy4yHOT TKAHUHW Yy nignerny rinogepmy, a
(hopma pybus Mae BWrNIA4 Cr/IOWEHOro efinca abo nipamigasbHOro KoHyca 3
BEpPXIiBKOH, CNPSAMOBAHO0 [0HM3Y.

Lleir hakT, Ha Hawy AymKy, HeoOXifHO BpaxoByBaTW Ha eTari MepBUHHOI
AIarHOCTUKKN aTpoivyHUX pyoLiB, EAMHOKD YMOBOK € OTPUMaHHA Y3-rpam 3 iXHIm
MonepeyHnM 3pi3om.

[Mif yac BMBYEHHS LMMPOBUX LaHUX THTAKTHOT LUKIPKU, KA OTOYYE aTpOdiyHI
pyoui, BCTAHOBMEHO, WO CepeAHin MOKa3HWK fAopiBHIOBaB 81,3 Ta B XKIHOK
crnocTepirascs y OiNbLUNX 3HAYEHHSX - 84,2, a B YOMOBIKIB fewo HkUnx. [daHi, LWo
OoTpUMaHi B AiNAHUi MefiaslbHOro Ta naTepasibHOro KpaiB pyous, [OCTOBIPHO
BiApi3HANMCA MiX coboto Ta gopisHioBasin 80,1 Ta 80,8 BignosigHo (Y XIiHOK - 84,3
Ta 85,1, y vonosikis - 77,3 Ta 78,1 BiAnNoBigHO). 3BepTaEc Ha cebe yBary 1ol (akT,
O MOKa3HMKM EXOreHHOCTI Yy cepefHiin 30HI pybus 3alikcoBaHi BiAHOCHO
MEHLUUMW Bif, MOKa3HUKIB IHTAKTHOT LLKIPY | 3HAXOAWUNNCA Y HEBENNMKOMY IHTepBali

po36ixxHocTen (74,9 y ToBLWI py6us Ta 81,3 B iHTaKTHIM WwKipi). Cnig 3ayBaXuTu,
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0I0 B JKIHOK IEH MOKa3HHWK 3a(iKCOBAHO JOCTOBIPHO OUIBIIMM, aji€ 3 MEHIIOK
PO3ODKHICTIO KOHCTAHT Ta JOPIBHIOBAB 79.2. Y 4OJIOBIKIB 1 PO3ODLKHICTH
criocTepiraiacs MEHIIOK 13 3a(piKCOBaHUM CepeaHIM Mmoka3HuKoM 70,6. 3BepTac Ha
ceOe yBary HEBEJMKA BaplaOENbHICTh MOKA3HUKIB €XOTE€HHOCTI y JAUISHIN MiX
ENiJEPMICOM Ta PyOIIEBO3MIHEHOKO TKaHUHOO. [lei moKa3HUK 3HAXOAMBCS MAIKEe B
TOMY X MPOMDKKY Tpajaiii, mo i nokazHukua T2 1 T3, Ta HOpIBHIOBAB y KIHOK
84,3, a y 40JIOBIKIB — 72,6 MpU CEPEAHBOMY MOKA3HUKOBI 79,6.

Ha Binminy Bix nokasHuka L1, nu(poBi 3HAYECHHS CTYNEHS €XOICHHOCTI Ha
MEXl MK PyOLICBO3MIHEHOK TKAaHMHOK Ta TIMOACPMOD HAOyBad OlIbIIAX
3HAQUEHb 13 HAMBUILMM HU(POBAM NMOKA3HUKOM, SIKUH NOPIBHIOBAB 85,3 (y JKIHOK —
90,6, y yonosikiB — 81,8 BiAnoBiAHO). Y HU(PPOBHX JAHMX, SKI OTPUMAaHI HAMU Y
JUISTHKAX MDK MEAIaJIbHAM Ta JaTepaJbHAM KpasiMu pyOlis 3 IHTAKTHO JEPMOIO,
criocTepiraiacs JOCTOBIPHA CXOXKICTh Y iX BapiaOeNbHOCTI 3 MOKa3HUKamMu 12 Ta
T3, a came: BOHM JOPIBHIOBAJIA OJIMH OJHOMY Ta CTAHOBWJIM 79,9, M0 CBIAYMTH TPO
OJTHOP1HICTh Ta TOMOTE€HHICTh PyOLICBO3MIHEHMX TKAHUH B aTPOPIUHUX PyOLIsX.

3acnyroBye Ha yBary BHBUCHHS 1HACKCY, SIKMHA TMOKA3yBaB XapakTep 3MiH
NOKA3HUKIB €XOr€HHOCT] B LICHTPAIBHUX Ta NMEpU(PEPUUHNX TKAHUHAX PyOLs B HOro
CEpenHiid 30H1 1 HAOMWXKaBcs A0 OAMHUIN Ta cTaHoBHB 0,93. J[0 HbOro moKa3HUKa
HaOmxammes IMQPOBI aHl 1HACKCY, 10 MOKa3yBaB XapaKTep 3MiH MOKA3HUKIB
€XOrCHHOCT1 Y MEIIAIbHOMY Ta JUCTAJIbHOMY Kpasx, BIH TaK0>K HaOJMKaBCs 10
omnuHuIl Ta naopiBHoBaB 0,99. Ha namry aymky, came (akT HAONMXKEHHS LUX
IHACKCIB [0 OJMHMII € XapPakTEPHOK O3HAKOK €XONEHHUX BIIACTUBOCTEM
atpopiyHMX pyOlIB IIKIPH Ta TMOBHHEH 3aCTOCOBYBATHCS B KJIIHIII HA eTanax

MEPBUHHOI A1arHOCTUKH (Tal. 4.2).
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Tabnuys 4.2

Po3noain BenvuMH NOKa3HUKIB €XOTEHHOCTI aTpoiuyHuX PyOLiB mig yac Y 3-

JOCIIJUKCHHS
Howmep Touku BUMIipy
/11
Ne Tl T2 T3 T4 L1 L2 L3 L4 L1/2 L3/4
1 88,0 87 86 87 86 92 88 36 0,93 0,92
2 61,0 59 60 58 59 67 59 61 0,88 0,97
3 67,0 67 66 66 66 72 68 63 0,92 1,05
4 83,0 33 81 30 81 87 32 30 0,93 1,02
5 91,0 87 39 36 87 94 88 39 0,92 0,99
6 34,0 33 34 33 34 88 34 85 0,95 0,99
7 75,0 75 73 72 73 79 76 74 0,92 1,03
8 67,0 66 67 63 66 68 66 67 0,97 0,98
9 83,0 32 32 81 32 85 33 32 0,96 1,01
10 89,0 85 88 85 36 93 34 86 0,92 0,98
11 92,0 89 91 88 89 95 88 89 0,94 0,99
12 87,0 87 86 85 36 92 36 88 9,93 0,98
13 81,0 79 79 78 79 36 79 78 0,92 1,01
14 85,0 85 34 34 34 89 33 32 0,94 1,01
15 87,0 87 85 85 86 92 85 86 0,93 0,99
Cepe;[He 81,315 [ 80,115 | 80,515 | 74,913 | 79,6£15 | 85,314 | 79,914 | 79,914 | 0,93£0,02 | 0,99+0,05
SHAYCHH

4.4 Exorenna cTpykrypa micasionepaniiHux rineprpo@givyaux pyouis

Ha erami Y3]1 nanoi kareropii pyOUEBO3MIHEHUX TKAaHHMH HAMHW BCTAHOBJICHI

HACTYIHI BiAMIHHOCTI. EmigepmanbHa TKaHWHA pyOuLs Mana 3HMKEHY €XOTCHHY

CTPYKTYPY Ta CHOCTepirajiacs OJHOPIAHOK, HAOIMKEHOIO 10 1HTAKTHOI IIKIpH, aje

y 100% BunankiB Maja rmOOKe 3ajsiraHds y cepeanboMy Big 0,22 1o 0,58 mm, 1o

CTaHOBUTEH 26-41%.

Crnia BIA3HAYMTH, OI0 caMa IUISIHKA PyOLEBO3MIHEHOT TKAHUHU HE BUTIIAIAIA

OJTHOPIJTHOKO 13 CEPEHIMU MOKA3HUKAMKM €XOTE€HHOCTI. 3aCllyrOBY€ HA yBary i TOH

¢dakT, o crnony4yHa TKaHuHa y 96% BHMAAKIB Mana HEOJHOPIAHY MIUIBHICTH 13
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PI3HOK KINbKICTHO CMOMYYHOTKAHUHHUX €M1eMeHTIB (KONareHoBUX Ta enacTUUYHUX
BOJIOKOH) Y PI3HUX AiNsHKax pyoéus (puc. 4.5).

3BepTaEmMo yBary Ha Te, WO MOWHA 3andraHHa rinepTpodiyHmx pyo6uis
crnocTepiranaca 3Ha4yHO OiNbLIOK, HIK Y HOPMOTPOgIYHMX, Ta Mana [OCUTb
PO306DKHI BapiabenbHi 3Ha4YeHHs Big 1,6 Ao 4,3 Mm. Lleid dhakT, Ha Hawy AyMmKy, Chij
BUKOPWMCTOBYBATU B MEPBUHHIN AiarHOCTULI BKa3aHOro Buay pyouis.

Y 97% BunagkiB CTPYKTypa camoro pybus cnoctepiranacs rinoexoreHHow
Ta Y MOPIBHAHHI 3 HOPMOTPOMIYHUMK PYyOUAMM 3HMXKYBanaca Ha 8-14%. Y 92%
BUNPOOyBaHb Ha Y3-rpamax pyoLeBO3MiHEHA TKaHWHa Bi3yanidyBasiaca YiTKUMU
0OMEXeHNMM KOHTYpamu, TOBLUMHA SKMX 3MeHLlyBanacd no nepudepii pyous ta
pocsrana MakCUMa/ibHUX 3HaYeHb Y MOro LeHTPI, WO, Ha Haly LYMKY, € BaXK/IMBOHO
Y 3-XapakTepucTUKOK TinepTpopivuHnX py6Lis.

TakoxX cnif BiAMITUTY, WO pybeub Mae YiTKy MeXy 3 IHTaKTHO LUKIpOK Ta

ni,qnernleVl TKaHNHaMMN.

Puc. 4.4 Y3-rpama rinepTpodivyHOro pyous LWiyHoi AingHkM naudieHta K.,

icTopis xBopo6u Ne 37 (MOACHEHHS B TEKCTI).

Y 13% BunagkKiB y pyoLeBO3MiHEHNX TKaHMHAX OAHOYACHO Bi3yaslizyBasimcs

30HU 3HWXXEHOT Ta MiABULLEHOT eXOreHHOCTI, MPUYOMY FifnepexoreHHi 30H1 YacTiLle
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CHOCTEPIrakCs B NEpUPEPUUHUX 30HAX PyOIls, a TMOECXOreHHI — B [ICHTPI Ta Majiu
BUIJISI]] BATATHYTOTO KoJa ado enirnca (puc. 4.6).

AHaNI3yr4d JaHl [OAO0 YHMCIOBUX PI3HHLB Y TOKA3HUKAX €XOTCHHOCTI
rineprpodiuHux pyoOLiB, HEOOXITHO 3ayBAKMTH, INO BEJIMYMHHA MOKA3HUKIB
IHTAKTHOI IIKIPA CYTTEBO HE BIAPIZHSUIACS BIJl aHAJIOTIYHUX M1 4ac AOCIHKCHHS
JBOX MONEPEIHIX TPym Ta B CEpeaHboMy cTaHoBunau 86,1 (y >kiHOK —889, y
4OJIOBIKIB — 83,2). 3aciyroBye Ha yBary TOi (axT, MO pI3HHLI y 3MIHAX BEJIWYUH
MOKa3HUKIB €XOr€HHOCTI B JAUISHI MEMIAIbHOIO Ta JaTepajbHOTO Kparo pyors
MaH OifblI po301KHOCTI, HIK Y JBOX MONEPEIHIX rPynax, Ta CTaHOBWIXA B 12 —
76,4 (y xiHOK — 78,7, a B 4OJIOBIKIB — 73,6 BIAMOBIAHO), a B Touli T3 — 76,5 3
AQHAJIOTTYHUMU CTATEBUMHU OCOOJIMBOCTSAMH Y PO3OI)KHOCTSX JAHUX TPYIL.

BcCTaHOBIIEHO, MO0 MOKAa3HUK €XOTCHHOCTI B CEPEIHIA 30H1 pyOls CYTTEBO
3MCHIIYBABCS, HA BIAMIHY BiJ MONEPEAHIX FPYI, Ta B CEPEAHBOMY JAOPIBHIOBAB 59,8
(y )xiHOK — 61,4, y 400BIKIB — 57,6 BIANOBIIHO).

Hamu oTpumani naHi moao J0CTOBIPHUX PO301KHOCTEH BEIMUMH MOKA3HUKIB
€XOTCHHOCT1 Ha MEX1 pyOLIEBO3MIHEHOI TKAHWHU 3 €MIAEPMICOM Ta FNOAECPMONO, sKi
nopieHoBanu 62,1 (y >kiHOK — 66,8, y yonosikiB — 58,2) ta 93,1 (y xiHOK — 96,4, y
YOJIOBIKIB — 87,2 BiAMOBIAHO). BoueBHIb 1€ CBIAYMATH MPO HEOJHAKOBY LILIBHICTH
TKAHWHU TOepTpodiuHOro pyous B HOro NOBEPXHEBUX Ta MIMOOKMX MIapax, Mo, Ha
Haul NOMIsiA, € CYTTEBUM JOMOBHEHHSIM JI0 MU (PEPEHIIHHOI JIarHOCTUKY PYyOIIiB.

AHaN3yr0Ud TOKAa3HUKHA B MIISHKAX MDK MEIIaTbHUM Ta JaTepalbHUM
KpasiMu pyOus Ta IEPMOIO, BCTAHOBJIEHO JTOCTOBIPHE 3HMKEHHS LUX MOKA3HUKIB JI0
66,1 (y x1HOK — 69,3, y yonoBikiB — 63,8) Ta 63,1 (y kiHOK — 66,9, y 4OJIOBIKIB —
59,2 BIANOBIIHO), IO, HA HAUIC MEPEKOHAHHS, MOXKE CBIUATH MPO HEOAHOPIAHY
U[UTBHICTh €JIEMEHTIB CIIOJYYHOI TKAHWUHU Y PI3HUX Kpasx rinepTpopiuHux pyoIlis.

[Tokazumk L.1/2, 3rifHO 3 OTpUMAHUMHU JAHMMH, MaB HAWMECHII BEIMYWHU
NOPIBHSIHO 3 QHAJIOTIYHUMM MOKA3HWKAMH MOMEPEIHIX JBOX TPYI, alleé CYTTEBI
3MIHM HamMH 3a(IKCOBAHO y TMOPIBHSHHI 3 MOKAa3HUKOM €XOTE€HHOCTI arpodiuHmX
pyOuiB, ski craHoBuau 0,66 mpotu 0,93, mo me pa3 MIATBEPLKYE AYMKY IMPO

HEOJHOPIJHY WIUTbHICTh CIOJTYYHOTKAHWHHUX €JEMEHTIB. Ha BIAMIHY BiJ IOTO
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nokasHuka, iHgekc L3/4 mMaB OJHAKOBlI 3HAUYEHHS 3 AQHAJIOTIYHMM 1HACKCOM
€XOreHHOCT1 arpo(iuHux pyoOLiB, ajne OyB MEHIIMM MOPIBHSAHO 3 1HAEKCOM, IO € Y
HOpMOTpOogiuHKX PyOusx (0,99 nmpotu 1,39), mo CBIAYMTE NPO OUIBIIY IIUIBHICTh
XAa0TUYHO  COPSIMOBAHMX  CIOJNYYHOTKAHWHHUX  BOJOKOH 1o  mepudepii
rineprpodiunux pyouiB. Llfo o0coOnuBICTE HEOOXiAHO BpAaxXOBYBATH Ha €Tami
MEPBUHHOI J1arHOCTUKH.

Tabnuys 4.3

Po3noain BenMYMH NOKa3HUKIB €XOT€HHOCTI TinepTpodiuHux pyOLiB i yac Y3 —

JOCIIJUKCHHS
Howmep Touku BUMIipy
/11
Ne Tl T2 T3 T4 L1 L2 L3 L4 L1722 L3/4
1 86 77 78 61 57 98 63 60 0,60 1,05
2 90 32 79 62 56 95 60 55 0,60 1,09
3 32 71 73 61 72 102 75 74 0,70 1,01
4 88 79 81 60 51 85 51 50 0,60 1,02
5 89 30 33 61 69 94 72 75 0,73 0,96
6 85 76 77 62 62 90 61 62 0,70 0,98
7 34 74 74 61 33 88 59 59 0,60 1,00
8 92 81 30 67 71 102 74 79 0,70 0,94
9 30 71 72 54 73 102 30 81 0,71 0,99
10 79 72 68 51 61 90 63 66 0,67 0,98
11 33 74 73 57 54 87 66 62 0,62 1,06
12 92 81 79 62 72 90 72 74 0,80 0,97
13 89 78 81 58 50 32 52 55 0,60 0,95
14 78 68 66 56 52 85 60 61 0,61 0,98
15 94 82 34 64 77 107 81 34 0,71 0,96
Cepentie | 86,126 | 764=7 | 76,56 | 59.8%3 | 62,113 | 93,112 | 66.1x14 | 63,117 | 0.6620.1 | 0,99x0.07
SHAYCHH




120

4.5 ExoreHna CTpykTypa mic/jasionepamiiiHuxX KeJoiIHuX pyouiB

Y npaHoi karteropii mamieHTIB Mg 4ac Y3 - BRRyamzalli eniaepMicy
BIIMIYAETHCS 3HWKEHHS WOro TOBUIMHU B TMOPIBHAHHI 3 yCIMa BUAAMH Y
cepenHboMy Ha 18-26%. Ha Hairy AyMKy, 11€ BiIOYBAEThCS 3a PAXYHOK 3MEHIIICHHS
3€pPHUCTOrO APy 3 TINOMJA3I€0 KEPAaTMHOLUMTIB Y IIWMyBaTOMy Iwmapl. Y 72%
JOCHKYBAHUX KENOiMHMX PyOLEBO3MIHEHMX TKaHWH MOXHa OyJ0 Bi3yami3yBaTH
cyOeniiepManbHy AUISHKY 34 PaxXyHOK MYKOiTHOro HaOyXaHHS KOJIar€HOBHUX
BOJIOKOH Ta 3TJ1a/PKEHHS IEPMAIBHAX COCOUKIB.

HaiiGuibmi 3MiEM Hamu 3adikcoBaHOo mnpu Y3Jl 1HTAaKTHOI AepMU Ta
pyOlIEeBO3MIHEHOT TKAHMHW. [J7MOWMHA 3ajmdaraHHs wMajna JOCHTh BaplaOesbHI
3HAQUEHHS 1 0csTalla HAifOITbIIMX 3HAYCHb HABITH Y OPIBHSIHHI 3 TNEPTPOPIUHAMHA
pyOusmMu, mo aociaypkyBamacs  (Big 4,8vm go 13,1 wmwm). o crocyeThes
€XOrCHHOCTI1 I1i€i 30HM, CIiJ BIA3HAYMTH ii HEPIBHOMIPHICTH Y BCIX IUISHKAX. Y
62% BumaakiB HamMu  3a(iKCOBaHI TIMOEXOreHHI O00MacTi  HENPAaBWIBLHOI
NOJIITOHAIBHOT POPMH, sIKI, HA HAIIY AYMKY, CHIBIAJAOTh 13 30HAMHU POCTY KEJoina
Ta MOP(OJIOTIYHO BIAMNOBIAAIOTH IIJISHKAM 13 MiJBUIICHAM BMICTOM TIFAHTCHKHUX
($16pobnacTis.

3acnyroBye Ha yBary TOW (PaKkT, IO MPOTITOM YChOTO PO3MOBCIOKEHHS
pPYOLIEBO3MIHEHMX TKAHMH MEXa MK HUMH, THTAKTHOI WIKIPOKO Ta MIJIETIAMH
TKQHUHAMH HE CHOCTEPIra€ThCsA, WII0 € YITKOW JU(PEPEHIIATBbHOK O03HAKOK)
KenoigHoro pyois (puc. 4.7).

Jume y 7% BuUMaAKiB HaMW Bi3yalli30oBaHa MeEXa 3 TINOACPMOK Y
nepuepuyHuX Kpasx pyOLs, MO CBIAYMTH MPO IH(IIbTpaLiifHAA XapakTep pocTy
KEJIOiMy Ta 1ie pa3 JOBOJUTH HOTO CXOXKICTh 13 MyXJIMHOKO.

AHaJ3y0ud 3a3Ha4ueH1 B TAOIUI1 HU(POBI JAaHI, CITiJ 3ayBaXKUTH, IO CAME B
NOKA3HUKAX €XOreHHOCTI Wiei rpynu pyOuiB 3ycTpiyanucs HaiOmbmi po30i>KHOCTI
y BEJIMYMHAX, 1€ CBIIYMTh MPO PI3HOMAHITHICTh iIXHIX KIIHIYHUX MMPOSIBIB.

3Beprac yBary Ha ceOe Toil (pakT, IO CEPEAHE 3HAYCHHS TOKA3HHMKA

€XOrCHHOCT] 1HTAKTHOi IIKIPH HABKOJIO KENOimHMX PpyOWIB cHocrepiraaocs
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HaliMeHLLe cepeq YCixX AOCNiLpKyBaHUX rpyn Ta AopiBHIOBaIO 66,8 (Y XKIHOK - 68,9,
Yy 40noBiKiB - 63,2). Ller hakT CBiguNTL NPO MOX/IMBUIA «iHQINLTPATUBHUIAY» TUM

POCTY KeNoigHOro pyoéus, Lo NiATBEPIKEHO MOPGOIOTIYHUMK AOCNIIKEHHSAMK [5].

Puc. 4.7. ¥Y3-rpama KenoigHoro pyous LWivyHoi AingHkn nauieHTta K., ictopis

XBOpPOo6U Ne 43 (MOACHEHHS B TEKCTI).

[MOKa3HUKN €XOreHHOCTI pPyOLEeBO3MIHEHMX TKaHWUH MO nepudepii pyous
Ma/in AOCTOBIPHO MeHLLI 3HaYeHHA cepeq YCixX A0CNiopKyBaHUX rpyn Ta CTaHOBUAU
53,9 no wmegianbHoMy Kpato (Y XIHOK - 554, y 4onosikis - 49,7), a no
natepasibHoMy Kpato - 59,1 (y XiHOK - 61,9, y yonosikis - 56,1 BignoBigHO).

HaliMeHLua BeNMYMHa NoKa3HMKa eX0reHHOCTI 3ad)ikcoBaHa B CepefHiil 30Hi
pyous Ta ctaHosuna 49,9 (y XIiHok - 53,8, y 40noBikiB - 44,2), Wo CBiA4NTb NPo
HanbINMbLUY WiNBbHICTL TKAHUH KeNoigHNX py6uis.

Halb6inblw cynepeynusi fAaHi OTpMMaHi Mif 4YaCc BW3HAYEHHA BENNYMH
MOKa3HWKIB €XOreHHOCTI B MeXaxX MDK pyOLUeBO3MIHEHMMM TKaHWHaMK 3
enigepmicoMm Ta rinogepmoro: Pi3HMUA B NOKAa3HMKax Mana MiHiManbHI 3HaYeHHS
cepef ycix rpyn Ta ctaHosuia 51,1 (y >iHok - 53,8, y yonosikis - 47,6) Ta 63,8 (y

XIHOK - 65,2, y 4onoBikiB - 59,8 BignosigHO).
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Tabnuys 4.4

Po3noin BenrurH MOKa3HUKIB €XOT€HHOCTI KEJIOiqHUX pyOuiB mij yac Y3 —

JOCIIJUKCHHS
Howmep Touku BUMIipy
/11
Ne Tl T2 T3 T4 L1 L2 L3 L4 L1/2 L3/4
1 68 57 61 55 58 67 58 63 0,87 0,89
2 64 52 58 49 33 69 54 61 0,77 0,88
3 71 61 67 56 52 61 63 70 0,85 0,90
4 62 51 59 46 45 72 55 62 0,62 0,88
5 70 52 62 48 52 58 57 66 0,89 0,86
6 58 49 33 44 46 56 52 57 0,82 0,91
7 72 58 64 51 33 73 61 69 0,73 0,88
8 67 56 61 49 45 64 59 64 0,70 0,92
9 69 50 58 43 49 63 33 62 0,77 0,85
10 61 46 56 41 43 59 49 60 0,73 0,81
11 58 49 52 44 47 56 52 57 0,84 0,91
12 71 58 33 52 49 64 63 59 0,77 1,06
13 74 62 59 57 58 66 63 64 0,88 1,01
14 66 49 61 33 52 62 33 66 0,84 0,80
15 72 59 63 61 65 68 62 69 0,95 0,90
Cepearic | 66.858 | 53.957 | 59.1=7 | 49.9£10 | 511x11 | 63,828 | 57.1=7 | 63.426 | 0.81£0.1 | 0.89£0.07
SHAYCHH

OtpumMani po30i1KHI AaH1 TI0JI0 €XON€HHOCTI TKAHWH Ha MEXK1 MI3K IHTAKTHOK)
JEPMOK0 3 MEOIaJbHUM Ta JIaTepaibHUM  Kpasmu pyous. Llg  po30DKHICTB
criocTepiranacs HaiOIBIIO0 CEPENl YCIX Tpym Ta ctaHoBuaa 57,1 (y xiHOK — 61,8,y
4yoJoBikiB — 53,2) Ta 63,4 (y XiHOK — 65,3, y 4omnoBikiB — 61,1 BIAMOBIIHO).
BoueBuap Taka po30DLKHICTE MOB’s3aHA 3 HEOJHOPIAHICTIO CMOIYYHOTKAHWHHUX
CTPYKTYp o nepudepii, 1ie, Ha Hauly AYMKY, € BaXJIMBOK OCOOJUBICTIO MiJ 4ac
NEPBUHHOI JIAarHOCTHKM KEJIOiAHUX PyOLiB, OCOOMMBO HA PaHHIX CTamisX ix
yTBOpeHHs. Jlocmimkenns iHaekcie L1/2, L3/4 noBeno iI€HTHUYHICTH LU(PPOBHX
JAHUX 13 IXHBbOKW MIHIMaJIbHOK po30ikHICTIO (0,81 Ta 0,89 BiANMOBIAHO), 11O

CBIJYATH MPO 3HWKCHHS CTYNEHS E€XOIeHHOCTI SIK y CEpelHId 30HI, Tak 1 B
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nepuMepuYHMX TKaHMHAX KenoigHMX pyouis, LIO €, Ha Hawy AYMKY, BiAMIHHICTIO
nifg vac Y3-40CnigpKeHHS.

Omxke, aHanMi3y4un AKICHI AaHi MOKa3HUKIB eXOreHHOCTI IHTaKTHOI LWKipw,
PyOLEBO3MIHEHOT TKaHWHW, AISHOK 0OMeXyBaHHSA Pi3HMX rpyn pyouis pPisHUMU
Lapamun LKIpW, MOXXHA [LINTW BWUCHOBKY, L0 KOXHA rpyna pyoueBo3MiHEHUX
TKAHWH Ma€ CBOT TEOMETPUYHI 0CO6/MBOCTI, fKI MIAKPEC/IOKTL HAEXHICTb
TKaHUHW O NEBHOI rpynu pyouis nifg vac X oNTUYHOT Bidyasizauil.

AHani3ylun  KifibKiCHI  [JaHi, CroCTepiraeMo  aHasioriyHy  KapTUHY:
BCTaHOB/IEHO LM(POBI BE/IMUNHM NOKA3HUKIB €XOreHHOCTI Y Pi3HUX AINAHKaX YCiX
rpyn pyouis, WO AOCNILKYBaIUCA, Ta PO36IKHOCTI BEIMUMH ANS TXHBLOT KiNIbKICHOT

XapPaKTEPUCTUKN.

MaTepianu po3gainy BUCBITNIEHI B HACTYMHUX HAyKOBUX Ny6iKaLisax aBTopa:

1 Ultrasound study of patients with keloid scars of the maxillofacial area /
D. S. Avetikov, O. P. Bukhanchenko, V. V. Aipert et al. Mpo6nemn exkonorir i
mMeauuuHn. 2018. T. 22, Bun. 5-6. C. 14-18.

2. byxaHueHko O. T, IeaHumubka O. C., Jlokec K. Tl OcobnmneocrTi
Y/bTPa3BYKOBOT AiarHOCTUKKU nicigonepauiiHuX HOPMOTPOMIYHUX PY6LIB LUKipK
ronoBu Ta wWwui. AKTyanbHi NpobnemMn cyyvacHoi MeauuuHW: BiCHMK YKparHCbKOT
MeAnYHOT cToMaTonoriyHor akagemii. 2018. T.18, Ne 2 (62). C. 185-188.

3. lopiBHAMbHA XapaKTepuUCTUKA eXOTeHHOT CTPYKTYpWU mnicnsonepawinHnx
HOPMOTPOMIYHMX Ta  aTpoiyHMxX  pyébuis wkipn [/ O C.  ABeTIKOB,
O. IN. byxaH4yeHko, K. I. Jlokec Ta iH. KniHiyHa xipypria. 2018. T. 85, Ne 5. C. 44-
46.

4. Features of Ultrasound Diagnostics of Postoperative Hypertrophic and
Keloid Scars / D. S. Avetikov, O. P. Bukhanchenko, M. G. Skikevich et al. New
Armenian Medical Journal. 2018. Vol.12 (4). P. 43-48.

5. Perspectives for applying the additional study methods for diagnostics

optimization of postoperative hypertrophic scars of the head and neck /
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D. S. Avetikov, O. P. Bukhanchenko, I. O. lvanitskyi et ai. Wiadomosci bekaTKie.
2018. Yoi. 71 (3). P. 470-473.

6. Cnoci6 AiarHOCTUKKN TinepTpogiyHNX pyouiB LIKIpW TONOBM Ta WU :
naTeHT YKpalHM Ha KopucHy mopgenb Nel28235 MIMK A61B 1/04 / O. Tl
ByxaHueHko, [l. C. AseTikoB, C. O. CtaBuupKMi Ta iH.; 3ad81. 19.03.2018; ony6.
10.09.2018; Bron. Ne 16. 6 c.

7. Y [0OCKOHaNEHHS AM(epeHLiAHOT AiarHOCTUKM py6LiB LUKIpW rofioBn Ta
LUXT PI3HOrO reHesy : iH(hOpMaLiiHWIA UCT NPO HOBOBBELEHHSA B Chepi OXOPOHU
3popos’a Ne 11/ 1. C. AseTikoB, C. O. Ctasuupbkuia, O. . byxaHueHKo Ta iH. KuiB,
2017. Bun. 20. 4 c.
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PO3AI/ 5
3HAUYEHHSA MOIMOP®I3MY FEHA KOJTATEHY 1 TUMY ATb®A-2
COb1A2 (*42524) A/19 KNTHIYHOT OLLIHLIHKIW PYBLIEBO3MIHEHWX
TKAHUH, WO JTOKAJTI30BAHI B PI3HUX AINTAHKAX FO/10BU TA
LT

Ha HacTtynHOoMy eTani Hamu Oynmn NpoBefeHi LOCNIIKEHHSA, HanpaB/ieHi Ha
BUPILLEHHA  MOCTaB/eHOro  3aBfaHHA  LWOAO  BCTAHOB/IEHHA  4acTOTK
PO3MOBCIOMKEHHA Y Tpynax CrOCTEPeXXeHHA, a TakoXX Pponi noniMopdisamy reHa
KonareHy 1 tuny anba-2 CObIA2 (r642524) y fiarHOCTULI Ta KAIHIYHIA OLiHUI

PyOLEBO3MIHEHMX TKAHWUH, L0 /I0KaNi30BaHi B Pi3HUX LINAHKaX rofoBy Ta LLWI.

5.1 Posnogin 4yactotr reHotunie reHa 2 CObIA2 (re42524) vy
KOHTPOJIbHIM | OCHOBHI rpynax nauieHTiB i3 pyoLeBO3MiHEHUMWN TKaHMHaMu

roqoBu Ta WU

BpaxoBytouu, WO NofiMopgii3M reHiB KonareHy MoXke 6yTu OAHIE 3 NPUYKH
MOPYLUEHHA Moro (yHKUiT [269], Hamn 6yno npoaHani3oBaHO PO3MOAIN YacToT
reHoTMniB OAHOHYKNeoTuaHoro nonimopismy reHa 2 CObIA2 (re42524) y
KOHTPO/IbHIA Ta OCHOBHIM rpynax nNauieHTIiB i3 pybLeBO3MIHEHUMU TKaHWHaMU
r0N10BU Ta LUMI.

3rifHo 3 gaHMMK HauioHanbHOro LeHTpY 6i0TEXHOMOrIYHOIT iH(opMaLil, reH
CObIA2 (re42524) 3HaxoAuTbCA Ha XPOMOCOMI 7022
(LUp8:/ANeNe™*ncbi.nlT.nib.8oy/8np/?1ert=r842524). HaHnin noniMopism
BIZIHOCUTLCS O MICCEHC-MYyTaLin (TOUKOBUX MyTaLii) i3 3aMIHOK B HYK/IEOTUAHIlN
nocnigosHocTi AHK ofHOro (hyHKLUiOHa/IbHOro KOAOHY Ha iHLWIWA, YHACNi[OK Yoro
Oy[ie CMHTEe3yBaTUCA iHLLIA aMiHOKMC/IOTa.

[MpoBogsauM aHani3 po3nofinly 4acToT reHOTUNIB  O4HOHYK/IeOTUAHOrOo

nonimopiamy COL1A2 (r642524) y KOHTPONbHIN rpyni, HamMmu Gy/10 BCTaHOB/IEHO,
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WO romosurotHuin reHotmn GG 3ycTpivaBcad y 31 ocoom (59,61% Big ycix
06CTEXEHMX), TOAI AK reTepo3nroTHUn reHotun GC 3yctpivascs y 19 (36,54 %)
oci6. ¥ 2 (3,85 %) oci6 pgaHol rpynyu BUSIBNEHO TOMO3UIFOTHWUIA TEeHOTUN 3a
MiHOpHUM C anenem. Po3paxyHOK TEOPETUYHO O4iKyBaHOro po3Mnoginy AaHuX
reHOTUNIB Mif 4Yac [OTPpMMaHHA piBHOBary Xapai-BainHbepra nokasaB Take
cnissigHoLeHHs: and reHotuny GG - 60,70 %, ana reHotuny GC - 34,40 % Ta and
reHotuny CC 4,90 %. 3BepTae Ha cebe yBary Te, WO PO3MNOAIN FeHOTUNIB, AKUIA
crocTepiraBcad y KOHTPOMbHIA rpyni, BignoBigaB TEOPETUYHO O4iKyBaHOMY Mpw
piBHOBa3i Xappai-BaiHoepra (2=0,19; p=0,66) (Tabn. 5.1).

Ha HacTynHomy eTani Haworo AOC/igKeHHS BCTAHOB/IEHO PO3MOAiN YacTUTu
FeHoTMNIB [JaHoro OAHOHYKNeoTuaHoro nonimopgismy COL1A2 (rs42524) B
OCHOBHIl Tpyni NauieHTIB i3 py6bLEBO3MIHEHUMWN TKaHWHAMW TONOBM Ta LIKT 6e3
ypaxyBaHHA TWUMy YTBOPEHOro pyoud. Y uiil rpyni yactota reHotuny GG
ctaHoBuna 58,33 %, reHotuny GC - 36,67 % T1a reHotuny CC - 5,00 %. Takuii
PO3MOAIN FeHOTUMIB Yy TPyMi Malxe He BifApIi3HABCS Bif TEOPETUYHO OYiKYBaHOrO,
npu AKOMy po3paxoBaHa yacTtoTa reHotuny GG craHosuna 58,80 %, reHotuny GC
- 35,80 % Ta reHotuny CC - 5,40 %, i Bignosifjas piBHoBasi Xapgi-BaiHbepra
(2=0,04; p=0,85) (tabn. 5.1). Yactota MiHOpHOro anens C B OCHOBHIN Ta
KOHTPO/IbHMX Tpynax 6yna Ha piBHi 23,3 % i 22,1 % BigNoBigHO, WO Aewo
MepeBuLLYe CepefHI0 rnobanbHY 4acToTy, 3 AKOK 3YCTPIYAETbCA AaHUA anenb y
cBiTi 1 sKka craHoBUTbL 17,83 % 3rigHO 3 AaHVMM  HauioHasbHOro  UeHTpy
6ioTexHonorivHoi iHgopmauii (https//www.ncbi.nlm.nih.gov/snp/?term=rs42524).
npoTe noAgibHa [0 4acTOTK, 3 AKOK 3YCTPIYAETLCA Cepel EBPOMENCLKOT nonynauii i
CTaHOBUTbL Yy  cepegHbomy  240% 3a  pgaHumm  caity  Ensembl
(https://www.ensembl.org/Homo sapiens/Variation/Population?db=core;r=7:94413
427-94414427,v=rs42524;vdb=variation;vf=415909909#population freq EUR).

TakoXX He Oyno BigMiYeHO BIPOrigHWX 3MIH Mif 4ac MOPIBHAHHSA 4acToT
anenis G ta C Mi>X KOHTPO/IbHOK Ta OCHOBHOWO rpynamn (~=0,05, p=0,83) (Tabn.
5.2).


https://www.ncbi.nlm.nih.gov/snp/?term=rs42524
https://www.ensembl.org/Homo_sapiens/Variation/Population?db=core;r=7:94413427-94414427;v=rs42524;vdb=variation;vf=415909909%23population_freq_EUR
https://www.ensembl.org/Homo_sapiens/Variation/Population?db=core;r=7:94413427-94414427;v=rs42524;vdb=variation;vf=415909909%23population_freq_EUR
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Tabnuys 5.1
BHYTpiniHOrpynoBuii aHasi3 po3noALUTy 4YacTOT T€HOTHUITIB
rena COL1A2 (rs42524)
[TopiBHSIHHS Y4acTOT
p . . TCHOTHIIIB, 110
0310111 TEHOTHITIB CTIOCTEPITAIOTECS,
TTOKA3HIK 3 o4iKyBaHMMHU 3a PXB
(df=1)
TEOPETUYHO
110 . :
criocTepiraoTbes | o A X P
P PXB
KonTtponsHa
rpyna
(n=52)
0,19 0,66
GG (n=31) 0,5961 0,607
GC (n=19) 0,3654 0,344
CC (2) 0,0385 0,049
OcHOBHa
rpyna
(n= 60)
GG (n=35) 0,5833 0,588 0,04 0,85
GC (n=22) 0,3667 0,358
CC (n=3) 0,0500 0,054
Tabruys 5.2
[TopiHstHHS yacToT aneniB reHa COL1A2 (1s42524)
OCHOBHOI Ta KOHTPOJILHOI I'pyn
OcnoBHa | KonTtponbHa BIII
Aneni rpyna rpyna e
3HaueHHsA | 95% 11
(n= 60) (n=52)
G 0,767 0,779 0,93 0,50-1,75
0,05
0,233 0,221 1,07 0,57-2,01
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Po3paxynok BigHomieHHs: maHciB (BIII) MK OCHOBHOK Ta KOHTPOJIBHOK)
rpynaMH HE TMOKa3aB BIPOTLAHMX acoliamiii 13 PO3BUTKOM pPyOLEBO3MIHEHOT
TKaQHWHU y PI3HUX AUISHKAX rosioBu Ta wmi. [(ns anens G Bin craHoBuB 0,93 npu
95% nosipuoro intepBaiy (1) (0,50-1,75), nns anenst C — BIL 1,07 npu 95% (1)
(0,57-2,01).

[Tim yac MOCHIKEHHSI PI3HUII MIXK YaCTOTOK T€HOTHUITIB KOHTPOJIBHOI Ta
OCHOBHOI I'pPyIl MPH JAOMIHAHTHIN MOJEI1 HACTIAyBaHHS HE 3HAWUJEHO BIPOTIIHMX
3MIH MK JAHAMH TPynamu, OCKUIBKM 4YacToTa, 3 SKOK 3yCTPIYaeThCs
roMo3urotHuii renotun GG, B OCHOBHIM rpyni Oyna 58,3 %, y KOHTpOnbHi# rpymi —
59,6 %, a 4acTtoTa, 3 SKOK 3yCTPIYarOThCS FCHOTHIH, IO € HOCISIMH MIHOPHOTO
anens C (resotumm GC ta CC), — 41,7 % Tta 40,4 % Binnosinao (3°=0,02, p=0,89)
(Tabn. 5.3).

Tabnuys 5.3

[TopiBHsiHHES YacToT reHoTUNIB GG Ta GC+CC rena COL1A2 (1542524)

OCHOBHO{ Ta KOHTPOJIBHOI TPYTI MPU TOMIHAHTHIM MOJEI HACITI Yy BaHHSI

OcnoBHa | KonrtposbHa BIII
Fenornmu | TPYHa rpyna e p
V]
(n=60) (n=52) 3HaueHHs | 95% JII
GG 0,583 0,596 0,95 0,45-2,02
0,02 0,89
GC+CC 0,417 0,404 1,05 0,50-2,24

Tako>k HamMu OyJI0 MPOBEAEHO MOPIBHSAHHS YAaCTOT FE€HOTUMIB NOJIMOPPi3My
COL1A2 (rs42524) Mi>k KOHTPOJIBHOIO TPYIIOI0 Ta OCHOBHOK) TPYNOKO MALIEHTIB 13
pyOLICBO3MIHEHMMHM TKaHMHAMH TOJOBM Ta IIHAi 34 PEUECUBHUM  THIIOM
HaciyBaHHs. Yactora reHoTuIiB, mio € HocisMu ajiens G (reHotunu GG ta GC),
Majia HE3HA4YH1 BIAMIHHOCTI MIX OCHOBHOI 1 KOHTPOJBHOK rpynamMu Tta Oyjia Ha
piBHi 95,0 % 1 96,2 % BIAMOBIIHO, TOJI SIK TOMO3UIOTHHWI T€HOTHIT 32 MIHOPHHUM

asienem 3yctpiyascs y 5,0 % oci6 ocHOBHOI rpynu 1 3,8 % 0¢i0 KOHTPOJIBHOI IPyTIH,



129

0 HE MaJo BipOTiZHMX BiAMiHHOCTEH MiK maHuMu rpymamu (=0,09; p=0,77)
(tabn. 5.4).
Tabnuys 5.4
[TopieastHHs yacToT reHoTHniB GG+GC ta CC rena COL1A2 (1542524)

OCHOBHOI Ta KOHTPOJIBLHOI T'pyn

OcnoBHa | KonrtposbHa BIII
Fenornmua | TPYHA Tpyna e p
V]
(n=60) (n=52) 3HaueHHs | 95% JII
GG+GC 0,950 0,962 0,76 0,12-4,73
0,09 0,77
CC 0,050 0,038 1,32 0,21-8,20

OTmxe, po3nOAUT TEHOTHITIB Ta aJIeiB nMomMopgHOro Bapianty rena COL1A2
(rs42524) mix 4vac (QopMmyBaHHs pyOLEBO3MIHEHMX TKAaHMH y  PI3HHX
TonorpagoaHaTOMIYHUX MIJSTHKAX TOJOBM Ta WM CYTTE€BO HE BIAPIHIETHCS BIJ

PO3MOUTY NaHWX MOKA3HUKIB MPH HE3MIHEHUX TKAHWMHAX MIKIPH.

5.2 IlopiBHsiHHs 4yacToTH reHoruniB rena COL1A2 (rs42524) y rpynax
NAMIEHTIB i3 HOPMOTPOQIYMHMMH Ta NATOJOTIYHHUMH PpyOUsIMH B PI3HHX

TONOrpadgoaHATOMIMHMX JISTHKAX FOJIOBH TA MY

3aBasKu OTPUMAHUM NOTMEPEAHIM pe3yabTaram JOCT1I>KEHb
HOpPMOTpOoQIYHMX pyOlIB CTajlo BimomMo, O iXx OyAoBa 3a KOJbOPOBOK)
€XOJIONYHO KAPTUHOK MIHIMAJIBHO BIAPI3HSUIACA Bl IHTAKTHOI 1epMu 1a 'y 98.2%
BI/I3HAYAJIOCS CMIBMOAJIHHS BHWIIAJKIB PE3YJbTaTIB €XOJOTIYHOI Ta KIIIHIYHOI
KapTUHU, 13 3aCTOCYBAHHSIM ABTOPCHKOI CTAaHAAPTU30BAHOI CHCTEMM 30BHINIHHOT
OLIIHKM CTaHy pyOLEeBO3MIHEHMX TKaHWH [96]. Bepudikamii HOpMOTpOodiuHMX
niciasonepamifaux  pyOwiB, JO3BOJIMIM  BIIOKPEMUTH 3 OCHOBHOI TPyNH

JOCHIPKEHHS NALEHTIB 13 HOPMOTPOPIUHUMU PYyOLISIMH.
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Byno npoBeaeHO MOPIBHAHHS PO3MOALUTY TEHOTUIIB TA aJIEB NOJIMOP(HHOTO
BapianTy rena COL1A?2 (rs42524) y rpynax nagieHTiB 13 HOpMOTpopiuauMHA (n=15)
Ta MATOJIOTTYHUMHU PyOLsIMU B PI3HKX TOMOrpadoaHaTOMIYHUX AUISTHKAX FOJOBHM Ta
mmi (n=45) [ BUSBICHHS BIUIMBY HAsBHOCTI MOJaiMOp(di3My Ha (OpMYyBaHHS
MaToJIOrTYHHUX PYOILIB.

BuBueHHs posnoguty reHotumiB nonimMopgHoro Bapianty reHa COL1A2
(rs42524) y rpyni 3 TarojOriYHMMH pyOusMu mnokasano, mo reHotun GG
3ycTpiyaBcs 3 4acTororo 55,5 %, a reHotunu GC ta CC — 3 vacrortoro 37,8 % Ta
6,7 %, BianoBiAHO. He3Bakaroum Ha T€, IO B TPYMI 3 HOPMOTPOPIUYHUMH PYyOLISIMH
reHotun GG 3ycTpivaBcs Maibke B 1,5 wacrimie, HIXK y Tpymi 3 MATOJIOTTYHUMHU
pyOusimMu, a ioro yactora craHoBwia 80,0 %, reHotun GC BHSBICHO JIHIIE Yy
20,0 % obctexenux, a reHotun CC He OyB BHSIBJICHWI Yy KOJHOTO 3 MAIlI€HTIB,
BIPOT1THUX 3MIH MK JAHUMU TPyNamu, 010 MOPIBHIOBATIUCS, HE OYJIO BCTAHOBIICHO
(x*=3,16, p=0,21) (1abm. 6.5).

Tabnuys 5.5
[TopiBHSHHS pO300ALTY YacTOT reHOTHMIB nmoniMopgizmMy rena COL1A2 (1s42524)
y rpynax Mami€HTiB 3 HOpMOTPO(QIYHAMH Ta NATOJIOTTYHUMHU PYOLISIMU B PI3HUX

Tonorpa)0aHaTOMIYHUX AUTSIHKAX FOJIOBU Ta M1

o Hopwmo BIII
[Tarosioriuni .
Gui Tpo(iuHi
[enoTUIM Py py6i a P
(n=45) 3HaueHHA | 95% JII
(n=15)
GG
0,555 0,800 0,31 0,08-1,26
(n=25)
GC
0,378 0,200 3,16 0,21 2,43 0,60-9,86
(n=17)
CC
0,067 0,000 2,55 0,12-52.3
(n=3)
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[Timx vac mNOPIBHSHHS PO3NOALTY ajeiB MNOJIMOPGHOrO BapiaHTy TeHA
COL1A2 (rs42524) y rpyni 3 NaroloriyHAMU pyOLsIMU, OTPUMAIM HACTYIHI
MOKa3HUKKU: YyacToTa anens G ctaHoBuTh 74,4 %, anens C — 25,6 %, Toal K y rpymi
3 HOpMOTpOodiuHuMH PyOIsIMUA YacTtoTh aneniB G ta C mopisHoBanu 90,0 % Ta
10,0 % BignoBigHO. [lopiBHIOKOYM OTpHMAaH1 JaHi, BCTAHOBWIM, IO BIPOT1AHOI
PI3HMII MK YacTOTaMu ajieiiB 000X TIpyn HEMAE, X04a 1 CHOCTEPIraeThCs
TeHJEHLIs 10 BiporigHocti (x*=3,21; p=0,07) (Tabu. 5.6).

BceranoBnena TeHAEHIIs 10 BIPOTIAHOCTI MK 4actororo anemie G ta C
nommopduoro Bapianty reHa COLITA2 (1s42524) Mix rpynaMH MAILi€HTIB 13
HOPMOTPO(IYHUMH Ta MATOJOTIYHUMH PYyOLSIMU B Pi3HMX TONOrpad)oaHaTOMIYHUAX
JUISIHKAX TOJIOBM Ta WIWi JO3BOJIMJIA MPOBECTH MOAAIBIIEC MOTTUOJCHE BUBUYEHHS
BIUIMBY MOJIMOP(I3My [JAHOrO TeHa Ha mnpouecH (POpMyBaHHS MATOJIOTTYHO
3MIHEHMX TKAHWH IT1/1 YaC YTBOPEHHS PyOLIiB.

Tabnuys 5.6
[TopiBHsIHHS YacTOT aneniB noaiMopduoro Bapianty rena COL1A2 (1s42524)
MDK FpyniaMyd HOpMOTPO(IYHMX TA MATOJOTTYHUX PYOLIiB Y PI3HUX

Tonorpa)0aHaTOMIYHUX AUTSIHKAX FOJIOBU Ta M1

[Tarosoriuni | Hopmotpodiuni BIII
Aneni | PyOw py6ui T D
(n=45) (n=15) 3HaueHHs | 95% I
G 0,744 0,900 0,32 010197
3,21 0,07
C 0,256 0,100 3,09 Olf61

JIns BApPILICHHS MOCTABJIECHOTO 3aBAaHHs OyJIO MPOBEACHO PO3MOALT TPyNU
NAIIEHTIB 13 MATOJIOTIYHUMH PYOLSIMH B PI3HUX TOMOrpadoaHaTOMIYHUX IUISTHKAX
TOJIOBH Ta IIWi HA TPU MIATPYIH CIIOCTEPEKECHHS HA OCHOBI Bepu(iKallii 11arHo3is,
tuny pyous, nannx Y3J ta RGB. ¥V nepmiii rpyni Oynu mamieHTd 3 arpogpiuHUMHA

pyousmu (n=15), y apyriid — 3 rineprpodiuauMu pyousmu (n=15), y Tpertiid — 3
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KenoinHuMu pyOusimu (n=15). YerBepra rpymna CHOCTEPEKEHHS — MALIEHTH 3
HOpMOTpOoQIYHMMH pyOusMu (n=15), mo nmiamAraga aHaaily Ha MONEPEAHBOMY
eTani poOOoTH.

[TpoBeIeHO MOpPIBHSAHHSA 4YacTOTH TEHOTHMIB Ta ajeliB MNOJIMOP(HOTO
Bapianty reHa COL1A2 (rs42524) naii€HTiB 4YOTUPbOX OTPHUMAaHUX TPyl
CIOCTEPEIKEHHS. SIK BCTAHOBJIEHO paHille, Y TPYMi MALIEHTIB 13 HOPMOTPO(IYHUMHU
pyousmu renotun GG BusieineHo y 12 oci6d (80 %), renotun GC —y 3 oci6 (20 %).
Bigmiueno, mo renotun CC y rpymi oci® 13 HOpMOTPO(PIUHUMH PyOLsSIMH HE
BUSIBIISIETHCS.

Ocobu B r1pymi 3 arpogiuHuMu pyOUsSMH MaJld HACTYMHHA PO3MOALT
TEHOTHINIB, MO JOCIIKYBAIKUChH: TeHOTUNT GG OyB BusBieHuid y 10 (66,7%) ocil;
GC -y 4(26,7%), CC -y 1 (6,6%) ocodu.

VY rpymi natieHTiB 3 rineprpodgiuaumMu pyousmu reHotunt GG BCTAHOBJIEHO Y
8 (53,3%) narttientiB, Toal gk reHotun GC BusiBjaeHO y 7 (46,7%) mamieHTiB, a
renotun CC y naHiii rpyIi namieHTiB 13 rineprpodiuaumu pyousMu OyB BiACYTHIA.

Y rpyni 3 kenoigHuMH pyousmu y 7 (46,7%) nauientiB BusBicHo GG
reHotun, y 6 (40 %) mamientiB crnoctepirann GC renorun, a reHotun CC OyB
BU3HaueHUi y 2 (13,3%) mami€eHTiB.

[TpoBeacHMt aHasi3 PO3MOIIY TEHOTHUITIB MTOKA3aB, 10 HAOIbIIA KUTBKICTh
naieHtiB 3 reHotunoM GG (80%) 3ycrpivaiiack y ocid 13 HOPMOTpPO(iuHUMU
pyOLsIMHM, HaliMEHIDA — Yy TPyml MAalli€HTIB 13 KenoigHuMu pyousmu (46,7%).
I'enotun CC, HaBnaku, OyJIO BHSIBJICHO B HAHOUIBIIOMY BIJICOTKY Yy MAIIEHTIB 3
KkenoinHuMu pyousmu (13,3%) Ta He BHSBICHO y MALIEHTIB 3 HOPMOTPO(MIYHUMHU
pyOusiMu. BHSIBIEHY TEHIECHIIIO MEPEBIPEHO 3a JOMNOMOIOK) MYJIBTUILIIKATHBHOT
MOJET1 po3noAiTy aneinis nommopgHoro Bapianty reHa COL1A2 (1s42524).

Posnoain anems mnomiMopdHoro Bapianty rena COL1A2 (rs42524) Ta
NOPIBHSIHHS IXHBO1 KUJIBKOCTI MK I'PylaMH MAlLli€HTIB 13 PI3HUMHU TUNIAMU PYOLIiB,

110 JTOCJTIKYBAJIMCh, HABEACHO B TaOuil 5.7.
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Tabnuys 5.7.

Poznoain anenis nommopduoro Bapianty rena COL1A2 (rs42524)

cepel MALIEHTIB 13 PI3HUMHU TUNAMK PyOLIB y PI3HUX TONOrpadoaHaTOMIYHUX

TUIAHKAX TOJIOBU Ta N1

Hopmo | Artpo ['nep
o o | Kenoinni
Tpo(iuni | iyl | TpOoPiuHI '
[TokazHuk ' ' ' pyomi P1 ) Ps
pybui | pybui | pyOui
(n, %)
0,%) | ,%) | (%)
G 27(90) | 24 (80) |23 (76,7) | 20 (66,7
0) (50) (76,7) (%6.7) 0,47 0,29 0,057
C 3 (10) | 6 (20) | 7 (23,3) | 10(33,3)

[TpumiTKa: p; — MOPIBHSHHS MDK T'PYNOK HOPMOTPO(IUHMX Ta arpopiuHUX

pyOuiB (TouHwMid TecT Dimepa);

P2

rineprpodiuaux pyOoLiB (TOuHMA TecT Dimepa),

—  TOPIBHSIHHS

MIK

IPYIOKO

HOPMOTPOIYHHX  Ta

Ps — TOPIBHSHHSA MK T'PYHNOK HOPMOTPO(IYHMX Ta KEIOiTHUX

pyOuiB (Tounmii TecT dimepa).

Sk BugHO 3 Tabmuii 5.7, MK TPyNor MALIEHTIB 13 HOPMOTPO(PIUHUMHU

pyOLsIMH Ta KEIOTAHUMU PYOLISIMU CIIOCTEPITaach SsBHA TEHACHI(IS 10 BIPOT1IHOCTI

y po3noaini anenis nogiMopduoro Bapianty rena COL1A2 (1s42524) (p = 0,057).

Jia anens G panmii po3monin OyB 13 BiOHOWIEHHsSM ImaHciB 0,22 mpu 95%

nopipuoro inTepBany () (0,05-091), mns anens C BIAHOWIEHHS IIAHCIB
nopieHroBaio 4,50 npu 95% M1 (1,09 — 18,50).

Omxe, HasgBHICTh anenst G MOKE CITyTyBaTH O3HAKOIO T030BAHOTO YTBOPEHHS

PYOLICBO3MIHEHOT TKAHWHY Ta CBIIUMTH MPO AKTUBALIKO 3aXMCHOI peakuii WKIph 10

(131010TTYHOTO PYOLIFOBAHHS Y PI3HUX TONOTrpadoaHaTOMIYHUX JUISTHKAX FOJIOBH Ta

Hi, TOAl SIK HasBHICTh ayienst C MiJBULIYE IIAHC OO KEJIOiAu3alii TKAaHWH M1 Yac

YTBOPEHHS PYOLIiB.
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5.3 MdocaigxeHHss 3B'S3KIB MiK NOJIMOPQHUMH T€HOTHIIAMH TI€HA
COL1A2 (rs42524) i3 piarHoctuynuMu mnokasHukamu Y3/, RGB rta
napaMerpaMu KJIHIYHOI OUIiHKH pyOwiB y pi3HHX TOnorpagoaHaToMidYHHX

JUJISTHKAX TOJIOBH Ta IIH1

HactynHuMm eramoM Halioro JOCHIKEHHS CTaJI0 BUBYCHHS BIJAMIHHOCTI
30BHILIHBOTO CTaHy PYOLICBO3MIHEHMX TKAHWH Y 3aJICKHOCTI BiJl TEHOTHITY B TPyl
NAIEHTIB 13 MATOJIOTIYHUMH PYOLSIMH B PI3HUX TOMOrpadoaHaTOMIYHUX IUISTHKAX
rojoeu Ta mwmi. Jlo wiei rpynu yBimmm 45 oci6, 25 13 IKUX Majid rOMO3UTOTHHIMA
renotun GG, a 20 oci® 6ynu 06’eqHani y rpyny 3 reHotunamu GC 1 CC sk HOCIi
MiHOpHOTO asnens C.

OuiHky ctany pyOleBO3MIHCHUX TKaHWH MPOBOJWJIN, BAKOPUCTOBYIOUM TaKl
O3HAKM, IK KOHCUCTEHIisl pyOust, HOro Komip, Yy JIMBICTh Ta Mjoma 0e3 ypaxyBaHHs
TNy PYyOLICBO3MIHEHOI TKAHWHM 32 ABTOPCHKOKO CTAHJAPTU30BAHOKD CHCTEMOK)
30BHILIHBOI OL[IHKK CTaHy PyOLIEBO3MIHEHMX TKaHUH [96].

Sk mokazanu  Haun  AOCHI/DKCHHS, HOPMaJlbHa KOHCUCTEHIS —PpyOrs
Bu3Havanmacs y 10 (40 %) oci6 13 renotunom GG ta 'y 5 (25 %) ocid, mo Oynu
Hocismu anens C (GC + CC).

O3Hak¥ TOMIPHOTO YINITBHEHHS BUsIBICHO Yy 15 (60 %) ociO, mo manu
renotun GG, tay 15 (75 %) oci0 13 renorunamu GC ta CC (Hocii anens C). O3Hak
BUPXEHOI 1HAypalli HE Oyi0 3adikcoBaHo (Tad. 5.8).

Hactynamii  moka3HWkK, 3a  SKMM  OLIHIOBAIM  30BHIMIHIA  CTaH
pPYOLICBO3MIHEHMX TKaHWH — KOmip pyoOus. O3Haku MOMIPHOI epurtemMu mManm 13
(52 %) oci6 13 renotrnom GG ta 17 (85 %) oci6 13 renotunamu GC ta CC. 3Beprae
Ha ce0e yBary nepeBaxaHHs KUIbKOCTi oci0 13 reHotunoM GG (12 ociO) Han
KUIbKICTIO 0c10, 1mo € Hocismu anens C (remotunu GC 1 CC), (3 ocodum) 3a
O3HaKamu 310poBoi mikipu (p=0,027).

3a MOKA3HUKOM YyTJIMBOCTI PyOlLsl Y MALI€HTIB 13 NaTOJIOTTYHUMU PyOLsIMHU,
o Mamm resotun GG, HanmpyKeHicTh crnoctepiranack y 15 (60%) oci0, 3Ha4HO

piame 1 o3Haka 3ycrpivanacs y mauieHTiB 13 renotunamu GC ta CC — 5 (25 %)
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oci6. lMomipHuin cBepbi BigmiveHo y 10 (40 %) oci6 i3 reHotunom OO Tay 15
(75 %) oci6 HociiB anena C. BigmiyeHO CTATUCTMYHO 3HAYMMY PI3HWULIKO [aHOI
O3HaKu y 0cCib i3 pi3HUMK reHoTMnammu nosiMopgHoro BapiaHta reHa CObIA2
(r642524) (p=0,034). Taki 03HaKK, K nedis Ta 6ifb, He 6ynn 3aiKCOBaHI.

AHanis nokasHvWka nnoui pyous nokasas, WO O3HaKa Masiol Mol
cnoctepiranace y 18 (72%) nauieHTiB, aki Manm reHotun OO, Ta y 12 (60%)
nauieHTiB i3 reHoTunamy OC Ta CC. CepeaHs nnowla pybus éynay 7 (28%) oci6 i3
reHotunom OO Ta y 8 (40%) oci6, wo 6ynu Hociamu anenst C (reHotunn OC Ta
CC). Mnouwa 6inbLa, HX 12 MM ,He BMU3Havanacsa (Tabn. 5.8).

Tabnuusa 5.8
O3HaKWM 30BHILLUHLOrO CTaHy pyoLEeBO3MIHEHNX TKaHWH Y 3a/1eXKHOCTI Bif

reHotuny reHa CObIA2 (red2524) y rpyni nawieHTiB i3 NaTtonoriyHMmmn pyousamm

CTyniHb ["eHOTVMNN
O3Haka 03HaKu B (0]0) OC + CC P
Ganax n=25 n=20

KoHcucTeHuin 1 6an 10 5
0,351

pyoéus 2-3 6anm 15 15

Konip 1 6an 12 3
0,027

pyous 2-3 6ann 13 17

UyTnmeictb 1 6an 15 5
0,034

pyoLs 2-4 6anm 10 15

Mnowa 1 6an 18 12
0,527

pyoLs 2-3 6anm 7 8

Omke, y nayieHTiB,wo € Hociamn anena C (reHotunn OC Tta CC), i3
NaTonoriyHMMmn pyousMmn B Pi3HUX TororpadoaHaToMiyHMX [iNsHKaxX roiosu Ta
LUKT CMOCTepiratoTbCs Oiflbll BUPaXKEHI 03HAKM HU3bKOMMHHOIO XPOHIYHOrO
3ananeHHs LWKipw.

OTpumaHi fgaHi wogfo 3B’asky nonimopdismy reHa CObl1/12 (r642524) 3

O3HaKaMW HU3bKOM/IMHHOIO XPOHIYHOrO 3anaseHHs LWKIipU Yy nNauieHTiB i3
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NaTOJOTIYHUMH PYOLSIMM B PI3HUX AUISHKAX TOJOBM Ta IIWi, HMOBIPHO, CBIAYaTh
0pPO MOKJIMBUH BIUIMB OJHOHYKJIECTHIHOTO 3aMILICHHS Ha (Pi310J0T1YHI (PYHKIIT
KOJIareHy, a camM¢ Ha Horo cnenu@iuHy B3aeMOJIK0 3 PI3HUMH MOJIEKYJaMu Ta
KJTITHHAMM.

JlochpKEHO 3B'S3KM MK HASBHICTIO Yy TEHOTHIN MOJIMOP(PHOro BapiaHTa
rena COL1A2 (rs42524) ta nokaznukamu Y3Jl 1 RGB nocmimkeHHs cepen
NAIEHTIB 13 PyOLICBO3MIHCHUMH TKAHMHAMHM B PI3HUX AUISHKAX FOJIOBU Ta IIHi, M0
Oyl pO3MOAUICHI B TMOMEPEAHIX MOCHIUKCHHSIX 3a THIMAMH PyOwiB Ha 4 rpynu
CIOCTEPEIKEHHS.

VY KOXHIH Tpymi MOpPIBHIOBAIX Y 3/[-NOKa3HUKH NalieHTiB 13 renotunoMm GG
13 TOKa3HWKaMU naIieHTiB 3 00’ eqHanumMu reHotunamMu GC ta CC (Hocii anens C).
Y rpyni CHOCTEPEXKEHHS 3 HOPMOTPO(IUYHMMH pPyOLssMU 00 €qHAHI TEHOTHIH
GC+CC 0Oyno BusHaueHo y 3 ocib (20%), y iHmux 12 (80%) oci® maHoi rpynu
BCTAHOBJIEHO TOMO3UTroTHUN reHotun GG.

Y rpyni 3 arpo¢piunumu pyousmu 10 (66,7%) oci6 mamu reHotun GG 1
BJIB141 MeHIIE — 5 0c10 (33,3%) — Oynu Hocisimu reHotuny GC umn CC.

VY rpynax i3 KeJIOiAHMMH Ta TINEPTPOPIUYHUMHA PYyOLSIMH CIIBBIAHOLICHHS
KUTBKOCT1 BUsIBICHUX TeHOTUNIB GG Ta 00’ eagHaHux reHotunie GC+CC npakTU4YHO
HE BIAPI3HAIOCH, OCKUTBKHA OCI0 13 KEJOITHUMH PyOLSIMU, 1O Majd TOMO3UTOTHHIA
reHotur, Oyso0 BusiBiaeHo 8 (53,3%), a HociiB anens C — 7 (46,7%) oci6. Y rpyni 3
rineprpodiuHumMu pyOLsIMU 111 1aHl MaJId MPOTWIEKH1 3HauUeHHs: 7 (46,7%) ocid
manu reHorun GG ta 8 (53,3%) oci6 mamu resotun GC ado CC (tabm. 5.9).

SIK BUAHO 3 TpEACTaBICHUX y TaOaul 5.9 maHuWx, y rpymni MOairfieHTiB i3
HOopMOTpodiuauMH pyOusmMu iHaeke Y3J| L1/2, mo mokasye xapaktep 3MIHU
NOKA3HUKIB €XOT€HHOCTI B LEHTPAJIBbHUX Ta Mepu(PEepruuHnX TKaHMHAX pyous, y 11
(91,7%) oci6 13 renotunom GG 6yB < 0,68 Ta y 1 (33,3%) ocodu (Hocis anens C),
TOAl SIK PIBEHb JaHOTO 1HJAeKkcy moHaa 0,68 BcranoBieHo y 1 (8,3%) ocobu 3
renotunoM GG T1a y 2 (66,7%) ocid6 13 o06’eqnanumu renotunamu (GC+CC).
Bignomenns wmwancie popisHioBasio 0,045 mpu 95 % Benmmumni {1, mo craHOBUB

0,002-1,066.
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Inpeke Y3]1 L3/4, mo noka3ye XapakTep 3MIHM MOKA3HHUKIB €XOT€HHOCTI Y
MEIAIbHOMY Ta JIUCTAIBHOMY Kpasx pyOus, y MAaHiil rpymi CHOCTEPEXKEHHS
JOpiBHIOBaB a00 OyB MEHIIMM 3a MokasHuK 1,39 y 9 (75%) ocil, 110 Maiau TeHOTHUN
GG, tay 1(33,3%) ocoOu, 1o Oyna Hociem ajens C.

Innexc Y3J[ L3/4 3 mokazHukoMm, 1o OyB OIIbIIMM 3a JAHE 3HAYCHHS,
oTpuUMaHo y 3 (25%) ocid 13 rerotunom GG ta 'y 2 (66,7%) ocid 13 renotunamu GC
ynu CC. Ilig wac aHamizy OTpUMaHWX JAHMX I[TOKA3HWUK BIJHOMICHHS IIAHCIB
cranoBuB 0,17 mpu 95 % 1 (0,01-2,56).

Tabnuys 5.9

CHiBBIIHOIICHHS MK TeHOTHITaMK mosiiMopdizmy COL1A2 (1s42524)

Ta NOKa3HUKaMu Y3/] mali€HTIB 13 pI3HUMHA TUNIAMU PyOLIB

I'pyna I'enorunn COL1A2 (rs42524) ) BIII
IToxaznuk X (p)
CIIOCTEPEKEHHS GG GC+CC (95%M1)
Hopmotpodiusni L2
_ 2,11 0,045
py6ui (n=15) > 0,68 1 2
(0,146) (0,002 — 1,066)
<0,68 11 1
L3/4
0,47 0,17
>1,39 3 2
(0,494) (0,01 —2,56)
<1,39 9 1
ATpodiuni L2
_ 0,938 0,167
py6ui (n=15) > (0,93 2 3
(0,333) (0,016-1,77)
<0,93 8 2
L3/4
0,313 1,0
>0,99 4 2
(0,577) (0,112-8,647)
<0,99 6 3
I'neprpodiuni L12
_ 0,06 0,75
py6ui (n=15) >0,66 4 4
(0,809) (0,11 -5,26)
<0,66 4 3
L3/4
0,1 1,25
>0,99 3 3
(0,752) (0,158-9,918)
<0,99 5 4
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[Iponos:xkenns Tadu. 5.9

Kenoigni pyOui L2
(n=15) 1,64 0,13
>0,81 (0,201) (0,02 —1,41)
<0,81 5 2
L3/4
0,059 2,22
>0,89 3 5
(0,809) (0,28 — 17,63)
<0,89 4 3

VY rpyni mauieHTiB 13 arpopiyHUMHA pyOusiMA nokazHuk L1/2 OyB BUIIKMM Bij
0,93 y 2 (20%) oci6, mo mamu renotun GG. ¥V HociiB anens C (renotunu GC Ta
CC) nanuii moka3HUK BUSBICHO y 3 (60%) oci0. 3HaueHHS, M0 JOPIBHIOBAIN Ta
Oynu HwxurmMu Big 0,93 orpumano y 8 (80%) ta 2 (40%) oci6 13 renotunamu GG
ta GC+ CC BianoBigHo. OTpuUMaHMi N7 YaCc TOPIBHSHHSA JAHUX TMOKA3HUK
BIJTHOLIEHHS IaHCiB qopiBHIOBaB 0,167 mpum 95 % J1 (0,016-1,77).

[Tin yac BumiptoBaHHS TnoKa3HMKIB [.3/4 3nHadeHHs < 0,99 y ocid 13
reHotunoM GG BiamiueHo y 6 (60%) ta 'y 3 (60%) ocib 3 renotunamu GC + CC.
3HaucHHS OUIbllle, HDK 3a7aHui Moka3HWK, 3ycrpiyanocs y 4 (40%) ocid 13
reHotunoM GG 1y 2 (40%) oci0, HociiB anens C (GC + CC). BigHolIeHHS 1IaHCIB
nopiearoBaio 1,0 mpu 95 % I (0,112-8,647).

Bemmuuny inaexcy L1/2 nonan 0,66 mamu 4 (50%) ocobu 3 renotunom GG y
rpyni naiieHTiB 13 rineprpodiunumu pyousmu ta 4 (57,2%) ocobu, mo Oynu
Hocismu anens C (renotunu GC + CC) y paniil rpymi gocimipkeHHs. KUutbkicTe 0ci0
13 IOKa3HUKOM 1HJeKCYy [L1/2 menuie un gopieHioe 0,66 nopiBHroBana 4 (50%) 3
renotunoM GG ta 3 (42,8%) — 13 rerotunamu GC un CC. [Ipu upomMy BIJHOIIEHHS
manciB cranoBuiio 0,75 mpu 95 % /1 (0,11-5,26).

Innexc L3/4 13 3nayeHHsM Outbmmm HiK 0,99 cnocrepirases y 3 (37,5%)
NaIl€eHTIB 13 rineprpodiunumu pyousmu, mo Manu reHotun GG, ta y 3 (42,9%)
naiienTiB, HocliB anenst C (renotunu GC ta CC). 3Hauenns 1.3/4, 1110 10piBHIOBAT

g Oymm MeHmmmu 3a 0,99, Oyno BiamiueHo y 5 (62,5%) Ta 4 (57,1%) natiieHTiB
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nanoi rpynu 3 reHotunamMu GG ta GC+CC BianoBiaHO. [Toka3HUK BIAHOUIECHHS
maHciB fopiBHioBaB 1,25 mpu 95 % /11 (0,158-9,918).

[Tix yac mocmimkeHHs noka3Huka [L1/2 y rpymi MamieHTiB 13 KEIOiMHUMHU
pyOusMu, mo manu reHotun GG, 3nHaueHHst noHaa 0,81 orpumano y 2 (28,6%) ocio,
a Takox y 6 (75%) oci6, nociiB anens C (rerotunu GC ta CC). BiaMiueno, wmo
3HQUEHHS JAHOTO 1HACKCY, sKI AOpiBHIOBanM abo Oymm Hwxkuumu Big 0,81,
otpuMaHo y 5 (71,4%) oci6 i3 renotunom GG tay 2 (25%) ocib 13 renotunamu GC
yu CC.

[Tokaznuk iHaekcy L.3/4, mo mMaB 3HaueHHs1 Outbie HixK 0,89, oTpumano y 3
(42,9%) ocib 13 renotunom GG Ta 'y 5 (62,5%) oci0, HociiB anienst C (reHotunm GC
ta CC), 3HaueHHs 1HAckcy L.3/4, mo menue yn nopiHoe 0,89, 3HaiineHo y 4 ocid
(57,1%) ta'y 3 (37,5%) 0ci0 13 rpynu NaLi€HTIB 13 KEIOiTHUMHU PYOLISIMH, 1O MaH
reHotunmi GG 1 GC + CC BianoBiAHO. [Toka3HWK BIJHOIICHHS [MAHCIB Uil Y 3-
iHaekcy L1/2 cranosuB 0,13 mpu 95 % JI (0,02-1,41), a ana ivaekcy L3/4
NOKA3HWK BIJIHOWICHHS IAHCIB TOPiBHIOBAB 2,22 mipu 95 % /I (0,28-17,63).

Omxe, aHaMI3yOYM OTPUMAHI AaHi, K1 MoJaHl B Ta0auIl 6.9, M1 HE BUSIBUIIA
B3a€MO3B'S13KY MK 1HAeKcoM Y3/ L1/2, akuii mokasye xapakTep 3MiHM MOKa3HUKIB
€XOrCHHOCT] B LICHTPAJIbHUX Ta NEpUPEPUUHNX TKAaHUHAX PyOLs, Ta i1HACKCOM Y3 /]
L3/4, mo xapakrepu3ye 3MIHM MOKa3HUKIB €XOTCHHOCTI y MEIIaIbHOMY Ta
JUCTAJILHOMY Kpasx pyOus 3 reHotunamu nojiMmopduoro Bapianta rena COL1A2
(rs42524) B yciX YOTUPBOX IPyHax CHOCTEPEKCHHSI.

Hocnimkeno 38’130k noniMopgHoro Bapianta reHa COL1A2 (rs42524) 13
JIMHAMIKOKO 3MIH YE€PBOHOTO, 3€JICHOIO0 Ta CHHBOTO KOJHbOPOBHX KOMITOHEHTIB Y
cuctemMi RGB komm’torepHoro anamizy nudpoBux 300pakeHb y 3 TOYKaXx:
memianbhuii (T2) Ta quctanenuii (T3) kpai pyOus, a TakoXK AUIIHKH CEPEAHBOT 30HU
pyous (T4).

AHani3 JUHAMIKKA 3MEHIICHHS MOKA3HUKIB HU(POBUX 3HAYEHB KOJIBOPOBHX
KOMIIOHEHTIB TIJl Yac Bi3yaji3ailli TKAHUH HOPMOTPo(IuyHUX PYOIlIB HE MOKa3aB

BIpOT1HOI pi3HMLI MK nanieHTamu 3 reHotunoM GG ta renotunamu GC + CC B
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yCIX TPhOX TOYKAX PyOLEBO3MIHEHOT TKAHWHU 32 TPhOMA KOJIBOPAMH CIIEKTPa, 110
BuBUYanucs (tabmn. 5.10).

Tabnuys 5.10
JlnHaMiKka 3MEHIICHHS TOKA3HUKIB IM(POBUX 3HAYECHD KOJTBOPOBUX KOMIIOHEHTIB Y

cucremi RGB B 3anexxHocT! Big momMopdizmy rena COL1A2 (rs42524) y

NALEHTIB 13 HOPMOTPOPIUHUMU PYOLISIMU

Tom py6us Komip okasHiK HagsHicTb I'enotun D
CIEKTpa O3HAKH GG GC+ CC
T2 5+3 TaK 8 1 0,69
Hi 4 2
PO T3 6+3 TaK 10 2 0,87
H1 2 1
HOPMOTPO(Q14HI T4 743 TaK 8 3 0,66
pyorti Hi 4 0
T2 1+1 TaK 11 2 0,84
Hi 1 1
. T3 4+2 TaK 10 3 0,85
3CICHUM :
Hi1 2 0
T4 4+2 TaK 10 3 0,85
Hi 2 0
T2 11+5 | Tak 9 2 0,66
Hi 3 1
. T3 9+2 TaK 10 2 0,87
CHHI :
H1 2 1
T4 8+2 TaK 9 2 0,66
Hi 3 1

[Tin 4yac BHBYEHHs AMHAMIKM 3MIH CHEKTPAJIBHOTO QHAII3Y 32 YEPBOHUM,
3€JIECHUM Ta CHHIM KoJibopamMu B Toukax 12, T3 ta T4 y rpyni namieHTtiB i3
aTpop1YHUMH PyOLsIMHA B 3al€KHOCTI Bia noaiMopdizmy rena COL1A2 (rs42524)
HE OTPUMAHO BIPOTIHOI PI3HUIlI MK MalfieHTaMu 3 reHoTunoM GG Ta naijieHTamu,
Hocismu anens C (rerotunu GC ta CC) panoi rpynu (tadn. 5.11).

JlocnipkeHHst 3MIH LH(PPOBUX CHEKTPAIbHUX MOKA3HUKIB y MAL€HTIB 13
rineprpodiuHumMu pyOLsIMA 32 YEPBOHHUM, 3€JICHUM Ta CHHIM KOJBOpPaMH IiJl 4ac
Bidyasmizalii pyOIeBO3MIHEHMX TKAHWH 34 TPhOMa TOYKAMM, IO JOCIIIIKYBAJIHUCH,

HE BUSBJICHO BIPOTLAHOT PI3HMLI MK ManieHTaMu 3 reHotunoM GG nomiMopdHOro
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Bapianta reHa COL1A2 (1s42524) Tta mnauienramu 3 reHotunamu GC ta CC
(Tabn. 5.12).
Tabnuys 5.11
JlnHaMiKka 3MEHIICHHS TOKA3HUKIB IM(POBUX 3HAYECHD KOJTBOPOBUX KOMIIOHEHTIB Y
cucremi RGB B 3anexxHocT! Big momMopdizmy rena COL1A2 (rs42524) y

NaIIEHTIB 3 aTPOPIYHUMH PYOLSIMU

Tum pv6Ls Komnip TToKasHIK HasBHicTb ['eHoTHN
pyolt CIICKTpa O3HAKH GG GC+CC P
T2 9+5 TaK 9 4 0,79
Hi 1 1
. | T311+7 | Tak 7 4 0,84
YEPBOHUI o 3 0
T4 11+7 | Tak 10 4 0,71
Hi 0 1
o T2 9+5 TaK 9 4 0,79
arpodiuni i 1 1
pyoui o [T3955 | rax 8 5 078
3eNeHUi :
Hi 2 0
T4 9+5 TaK 9 5 0,71
Hi 1 0
T2 1146 | Tak 7 3 0,85
Hi 3 2
. T3 14+6 |Tak 8 5 0,78
CUHi :
Hi 2 0
T4 13+7 | Tak 9 4 0,79
Hi 1 1

VY rpymi mami€eHTiB i3 KENOiTHUMU PyOLsIMU 3MEHUICHHS HU(PPOBUX 3HAYECHb
NOKA3HUKIB KOJIBOPOBHX KOMITOHEHTIB cucTeMu RGB MeaianbHOro Ta 1ucTajibHOTO
Kparo pyOus, a TaKoK IIJISTHKK CEPEIHBOT 30HH pyOLs HE BIAPI3HIIOCH Y OCI0 AaHO1
rpynu, nio Manu renotunu GG ta GC + CC nommopduoro Bapianta reHa COL1A2
(rs42524) (tabn. 5.13).

Omxe, 13 OrsAy Ha OTPHMaHI HAaMHM JaHi MoiMiMOp(QHUI BapiaHT TeHa
COL1A2 (1s42524) He BIUIMBAE HAa 3MIHM TMOKAa3HHMKIB LU(POBHX 3HAYCHB
KOJIBOPOBHX KOMIMOHEHTIB y cuctemMi RGB B pi3HMX 30HaX MaToJIOriyHUX PyOLiB
WKIipH OOMMY4Ysl Ta IOWi, IO PO3TAIIOBAaHI B PI3HHX TONOrpad0aHaTOMIYHUX

JUISHKAX TOJIOBU Ta IIHI.
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Tabnuys 5.12

JlMHaM1Ka 3MEHIICHHS MMOKA3HUKIB U (POBUX 3HAYEHBb KOJTBOPOBUX KOMITOHEHTIB

y cucreMi RGB B 3anexxnocTi Bia nommMopdizmy rena COLT1A2 (rs42524) y

NALEHTIB 13 TINEPTPOPIYHUMH PYOLIMU

Komip HasiBHicTh I'enoTun
Tun pyOus [TokaszHuk p
CHEKTPA O3HAaKu GG GC+CC

T2 6+2 TaK 8 6 0,94

HI 0 1
—— T3 643 TaK 6 6 0,89

P Hi 2 1
T4 7+3 TaK 7 5 0,89

' o HI 1 2
[ineprpodiumi T2 10+5 |rax 6 5 0,67

pyOmi Hi 2 2
. T3 542 TaK 7 7 0,94

3eJICHU I :

Hi 1 0
T4 6+2 TaK 6 4 0,85

H1 2 3
T2 1547 | Tak 6 5 0,67

HI 2 2
. T3 5+2 TaK 7 5 0,89

CHUHI :

Hi 1 2
T4 542 TaK 8 6 0,94

HI 0 1

BpaxoByrouu Te, 1o 3anponoHoBadl Hamu Metoau Y3]l ta RGB aiarHocTuku

NIATBEPKYIOTh MOPQOIOriyHI 3MiHM B pPyOLICBO3MIHEHHX TKAaHWMHAX Yy PI3HHUX

JUISTHKaX TOJIOBM Ta WIMi Ta BIJACYTHICTh B3a€MOJIl 3MIH MMOKA3HUKIB JaHHUX

JOCHIKEHD Y 3aJIEKHOCTI Bl reHoTHmiB nomaimoppizmy rena COL1A2 (1s42524),

OTpUMaH1 JaHi MOXYTh CBIAYMTH OPO HMOBIPHY BIJCYTHICTH BIUIMBY JaHOTO

nommophizmy Ha MOP(OJIOTTYHY CTPYKTYPY KOJIAreHy.

Y TOi K€ Yac OTpUMaHl HaMW JaHl 0I0J0 JA030BAHOTO YTBOPCHHS

pyOLIEBO3MIHEHMX TKAaHWH 3a HAsBHOCTI ajieiss G Ta MIABUUICHHS UIAHCIB [0

KeJoinu3anii TKaHWH MMiJ 4ac yTBOPEHHs PyOwiB, 3a HasBHOCTI ajens C Ta HOro

3B’SI3Ky 3 O3HAKAMHM HU3bKOIUJIMHHOIO XPOHIYHOIO 3alajieHHS I[KIPH MOXKYTh
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cBiguMt npo BnavB nonimMopismy reHa CObI12 (red2524) Ha cneunivny
(pi3i0N0rivyHy B3aEMOAIK0 KOMareHy 3 pisHUMKU MOSIeKynamm 1a KniTMHaMu nif 4ac
YTBOPEHHS PyOLIEBO3MIHEHNX TKAHWH Y PI3HUX AINISHKAX FO/10BM Ta LUK,
Tabnuua 5.13
JnHamika 3MeHLLIEeHHA MOKa3HUKIB LU(POBUX 3HAUEeHb KO/IbOPOBUX KOMMOHEHTIB Y
cuctemi Hab y 3anexxHocTi Big nonimopdisamy reHa CObIJ12 (M42524) y

nayieHTiB i3 rinepTpodiyHMMKN pyouaMm

Konip HasBHiCTb ["eHoTMN
Tun pyéus [MoKa3HUK P
cnekTtpa 03HaKu aa ac +cc
T2 2+1 Tak 6 6 0,89
Hi 1 2
. 133+2 TaK 6 8 0,94
4epBOHNIA i 1 0
T4 3+2 Tak 5 7 0,89
Hi 2 1
L T2 6+2 TakK 7 7 0,94
KenoigHi Hi 0 1
pyou;
3eneHni T3 643 L?K i g 10
T4 3+2 TaK 6 8 0,94
Hi 1 0
T2 5+3 TaK 5 7 0,89
Hi 2 1
. T3 8+5 TaK 6 8 0,94
CUHIN i 1 0
T4 7+3 TaK 5 6 0,67
Hi 2 2

OTXe, BU3HayYeHHA reHotuny nonimopgismy reHa CObI2 (red2524) moxe
cTaTu [04aTKOBMM AiarHOCTUYHO-MPOrHOCTUYHMM MapKepoM nif yac AoChifKeHHSA
YTBOPEHHS PYOLIEBO3MIHEHNX TKAHWH Y Pi3HMX TonorpaoaHaToOMibYHUX AiNsAHKaX
r0/I0BU Ta LUMI.

MaTepianu po3gainy BUCBITNIEHI B HACTYNMHUX HayKOBUX Ny6/iKaLisx aBTopa:

1 Ponb nonimopgismy reHy konnareHy 1tuny anba-2 (colla?) (re42524) B
AIarHOCTUYHMX  METOAMKAX  OUiHKM  micnsonepayinHnx — pyouis  LWKipw,

NOKai30BaHNX B PI3HUX fAingHkax ronosn T1a wui / O. T ByxaH4eHKo,
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. C. AsetikoB, O. A. LlUnukosa Ta iH. BicHWK npo6nem 6ionorii i MeauumHW.
MonTasa, 2019. Bun. 4, T.1 (153). C. 290-293.

2. Presence of Type 1 Collagen Alpha-2 (COL1A2) (rs42524) Gene
Polymorphism and Scar Tissue Formation in Different Areas of Head and Neck /
D. S. Avetikov, O. P. Buchanhenko, O. A. Shlykova et al. Pesquisa Brasileira em
Odontopediatria e Clinica Integrada. 2020. Vol. 20. P.1-6.

3. MiBannukas E. C., boitko . B., byxaHuyeHko O. I'. CoBepLUeHCTBOBaHMe
andepeHUManbHON  ANarHOCTUKM  py6uoB ronosbl M Wwen.  ObecneyeHne
Aemorpaduyeckor  6e30nmacHOCTW  MPU  PelleHnn  akTyaslbHbIX  BOMPOCOB
XUPYPruYecKoil CTOMaTONOMM U YeNoCTHO-TNLEBOA XMpyprm : c6. TPyAoB Hau.
KOHrpecca ¢ MeXayHap. ydyactuem «llapuHckue yteHna 2016». MuHck, 2016. C.
376-378.

4. byxaHyeHko O. I1. AHani3 ungpoBMX CUCTEM, LLIO 3aCTOCOBYHOTHCA /1
Bi3yanisauii nicngonepauinHux pyouis WwkKipyn o06anyud. MeauyHa Hayka B
NPaKTUKYy OXOPOHW 340POBH : MaTep. HayK.-MpakT. KOHg. : Te3n gor. [onTasa,
2017. C. 8.

5 LWWnaxv yaocKoHaneHHs AudepeHUiiHOT AlarHOCTMKM pyo6LiB rososn Ta
KT pisHoro reHesy / O. IN. byxaHyeHko, [l. C. AseTikog, O. C. IBaHuLbKa Ta iH.
CyyacHa cTOMATOMOrIA Ta LenenHo-nMuesa Xipypris . Martep. MiKHap. Hayk.-
MpaKT. KOH®., npuceay. 100-nitTio Mong Jlyi Tecbe, 100-niTTiO . 3. ApXXaHLeBa:
Te3n pgon. Kuis, 2017. C. 124-126.

6. byxaHuyeHko O. 1., AsetikoB [. C., IBaHuupka O. C., Topornos O. A
B3aem03B’a30K nonimopgiamy reHy konareHy 1tuny anbda-2 (colla2) (rs42524) 3
(hopMyBaHHAM PYOLIEBO3MIHEHNX TKaHWH, WO /10Kani3oBaHi B PIi3HMX [diNAHKax
ronoBu Ta Wui. MeanyHa Hayka : martep. HayK.-MpakT. KOH®{. MONOAUX YYeHUX :

Te3n gon. (M. MonTaea, 22 Tpas. 2019 p.). MonTtasa, 2019. C. 5-6.
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AHANI3 | Y3AT AJIbHEHHA PE3YJIbTATIB 4OC/TI>KEHHA

[Mpo6iema YTBOPEHHS pybusa SK KiHLEBOro etany 3aroeHHs Ae(ieKTiB M AKuX
TKAHWH 3a/INLLAETLCA aKTya/lbHOKD B CyYacHi XIipyprivHii ctomartosnorii Ta
LenenHo-nmueBiin - xipyprii.  OcobnmBe  Micue  3ailmMatoTb  MicnsionepawinHi
MaTonorivyHi pyoui, AiarHOCTUKa AKUX THOAI BUKIVKAE TPYAHOLLI, AKI NOB’A3aHi 3i
B3ATTAM MaTepiasly Ha MoOpgonoriyHe [AOCNIMKEHHSA, 3aCTOCYBaHHAM [10pOro
BapTICHOI anapaTypy Towo. uTaHHA AiarHOCTMKM PYOLEBO3MIHEHNX TKaHWH Ha
CbOrofHi Habyno 0co6/MBOT aKTyasIbHOCTI Y 3B’A3KY 3 TUM, LLO PO3P06/IEHI METOAN
NiKyBaHHA Ta NPOgINaKTUKM TX YTBOPEHHS CTOCYHOTbCA KOXXHOIO KOHKPETHOro
TUNy nicnsonepauiiHoro pyéus [126, 136, 181, 158].

AHanisyroun faHi nitepatypu, MOXHa CTBEpAXKYBaTW, LLO NIKyBaHHA Pi3HKX
BUAIB nicnsonepauinHnx pyobuis BIAPISHAETHCA | [a€ CTIAKAWA eCTeTUYHMIn Ta
(PYHKUIOHa/IbHUIA  pe3ynbTaT  TifIbKM  Mif 4Yac JliKyBaHHA MEBHOro  Tuny
PyOLEBO3MIHEHVX TKaHWH, TOOTO BWM3HAYEHHA KOHKPETHOro Tumy pyoéus ayxe
BaXX/IMBO 711 CKNMafaHHA anropuTMmy 1horo nikyeaHHA [66, 82, 89, 149]. Tomy
MOWYK MaJIOiHBa3NBHMX, €KOHOMIYHO O0OrpyHTOBaHMX METOAIB [AiarHOCTUKM
nicnaonepayinHnX pyoLeBo3MiHEHUX TKAHWUH € aKkTya/lbHOK MpPo6/1emMOK0 Cy4vacHOT
MeANLMHMK, WO 1 06YMOBMNO 06paHMIA HamMK HaNPAMOK LOC/IIKEHHS.

Ha nepwomy eTani Hamy nNpOBeAeHO aHai3 30BHIWHLOT Oy[0BM
PyOLEBO3MIHEHMX TKAHWH LUISXOM KOMbOPOBOT Bidyanisauil UngpoBux CBITIUH Y
MOPIBHAHHI 3 IHTAKTHOK LWUKIPOK, OCKI/IbKM HasABHICTb KOMM’HOTEPHOI 6a3u
LMPPOBMX (hOTO Ha CbOrOAHI € Maii>ke 060B’I3KOBOKD YaCTUHOKO B POOOTI (haxiBLiB,
WO npaurooTb Hag npobnemMamun AiarHOCTUKW Ta NiKyBaHHS nicnsonepauinHux
MaTonoriyHmx pyouis.

Hamun BpaxoBaHWIA TOW (PakT, WO 419 KONbOPOBOrO OMWUCY CMekTpa B
npakTuLi BUKOPUCTOBYETbCA 3 cucTteMn ouiHkn: RGB, SMIK, LAB. T1ig 4yac

NpoBefeHHSA OUiHKKM B cucteMi SMIK Hamu BU3Ha4eHO, WO LA MOAENb €
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YOTUPBOXKAHAIBHOK, TOOTO BH3HAUYAETHCS CIEKTP YOTHPMA KOJIBOPAMH, IO
YTPYJAHIOE  aHall3 B3a€MOBIJHOCHMH YOTHPbOX KOHCTAHT Ta  CTBOPCHHS
CTaHAapTU3AIlHUX TaOIUILb.

Ha Biaminy Bia miei cuctemu cuctema LAB BU3Hauae KONbOPOBY ramy 3a
JOMOMOTOK) ABOX KOJIbOPIB Ta € MATEMATUYHOK MOJEIUII0, sSIKa MEPETBOPIOE BCi
AKICHI TIOKa3HUKK KOJIBOPOBOTO CIEKTPA B KUIBKICHI, ajié HE CTBOPKOE YITKOI
J0Ka30BOi 0a3W miJg Yac CTBOPEHHsS CTaHAAPTU3AUIMHWMX Ta0NWLb SKICHOI Ta
KUTbKICHOI XapaKTEPUCTHKU TOKA3HUKIB CIEKTPa PI3HUX BUAIB PyOLIEBO3MIHEHUX
TKAHWH.

BpaxoBytoun oTpumaHi pe3ysbTaTd, MH [OPUAHAIM PIMICHHS IHOAO
3aCTOCYBAHHS B SIKOCTI CIIEKTPAJIBHOIO aHamizy cuctemMud RGB 3 BUKopucTaHHIM 8-
OITHHX CKIIAQJOBHX 13 KOXHOTO KOJBOpPY (mikcenbHa cknamoBa 24 Oitm). Hamm
BUBYCHO MIHIMAJIbHI Ta MAaKCUMaJibHI 3HAYCHHS YEPBOHOIO, 3€JIEHOTO Ta CUHBLOTO
KOJBOPIB, IO JAJI0 3MOTY BHU3HAYMTH KOJBOPOBHI CHEKTP KO>KHOI TOYKH pyOus 3
UM(PPOBUMH 3HAYEHHSAMHM BCIX TPbOX KOJBOPIB Ta iX BIJACOTKOBOK) YAaCTKOK 1
CyMapHUM OajioM.

Ha npomy etamni mociiisKeHHs TIATBEPKEHO JaHl JCSIKUX aBTOPIB, MO Mij
yac OTpPUMaHHs UM(POBHX CBITIIMH HEOOXIAHO BPAaXOBYBaTH YMOBH OCBITJICHHS
0o0nMYYsl CBITJIOBUMHM NYYKAMH, TOMY BCl OOCTEKECHHS MPOBEICHI 3a 1€aIbHUX
(1Y), 3apoBiibHux (3Y), Ta HE3an0BUTbHUX (H3) yMOB OCBITIECHHS (AUB. po3.aLi 4).
Ha BiaMiHy BiJ 1HIIMX JOCTIAHMKIB, SIK1 aHATI3YBAJIN KOJBOPOBHM CIIEKTP MOBEPXHI
JHOJCHKOTO TU1a, HAMU MPOBEACHO AOCTIKEHHS PO3MOIUTY KOJIBOPOBAX KOHCTAHT
YEPBOHOTO, 3€JICHOTO Ta CUHBOTO KOJIBOPIB Y 4 TOYKAX: y AUISIHII IHTAKTHOI LIKIpH,
MEIATbHOMY Ta JAMCTAJILHOMY Kpasx pyOrs Ta B 0o0nacTi cepeaHbol 30HU pyOIs
[133].

Hamu noBeaeHuid Toil pakT, o CTaTUCTUYHO JOCTOBIPHI JIaHI BIIMIHHOCTEH
IU(PPOBUX KOJBOPOBUX KOHCTAHT (DIKCYHOThCSA MiA 4ac HUGPPOBOI KOMIT FOTEPHOI
Bi3yaizauii ycix THIIB MicAsonepaniiHux pyOLiB Ta MOKYTbh BUKOPHCTOBYBATHCS

JUISA iXHBOT TIarHOCTHUKH.
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3Beprac Ha ceOe yBary 1 Te€, II0 Mij 4Yac Bi3yanisamii 1HTakTHOI mkipu B T1
PO3ODKHICTE LHA(PPOBUX MMOKA3HUKIB JOCTOBIPHO 3MIHIOETHCS 3a PI3HUX YMOB
OCBITJIEHOCTI 3 TEHACHIIEK 10 TMOCTYMOBOrO 3HWKEHHS. HalimMeHmmid rpamieHT
3HIKEHHS CIIOCTEPITAEThCS Y MOKA3HUKA YEPBOHOTO KOJNBOPY (Y cepeaHboMy Ha 4
OIMHUI[l) QHAJIOTIYHO 3 TMOKA3HUKOM 3€ICHOr0 CHEKTPa, HAMOLIbIIMX 3HAYECHb
J0CATaE 3HWKCHHS MOKA3HUKA IHTEHCUBHOCTI CHHBOTO KOJIBOPY (B CEPEAHBOMY HA
10 oguHML), 010 pOOUTH HOTO TOJOBHUM CHEKTPOM KOJLOPOBOI XapaKTEPUCTHUKH
IHTAKTHOI IIKIPH 3a PI3HUX YMOB OCBITJICHOCT!.

Ha BiaMiHy BiJ OTpMMaHUX JIITEPAaTYPHHX JAHWUX, HAMU OOIPYHTOBAHO Ta
JIOBEZICHO TOHM (PaKT, 110 KOJbOpoBa rama crekrpa cuctemu RGB y cepenHiit 30H1
pyOLs Ta B MOro KiHUEBHX TOYKAX Mae€ JOCTOBIPHO PI3HI NMOKa3HWKH. Lle crpusie
3MIHI TaKTHKHM JIIKYBaHHS MALIEHTIB 13 michasonepaniiHumu pyOusmu. BoHna
COpsMOBAaHA Ha TE, WO KUIBKICTH Ta KOHLEHTpALls PO3YMHIB MPenaparie, sKi
BBOJSATHCS BHYTPILIHBOPYOLEBO, MOXKE OYTH PI3HOIO, IO OOYMOBITHOE EKOHOMIYHY
Ta (PYHKIIOHAJIBHY CKJIaJ0BY ONTHUMI30BAHOTO METOAY JIKyBaHHs. [IpoBoasum
aHaJIl3 KIJIbKICHAX TTOKA3HUKIB CIEKTPAa HOPMOTPO(iuHuX pyOuiB 3a [Y OCBITIICHHS,
CIII BIJA3HAYMTH HAWMEHIIMA TPali€EHT CUHBOTO KOJIBOPY 3 MIHIMAIbHUMHU
3HQUEHHSMHU HOro B JUCTAIbHIA 4YacTWHI pyOus. MakcuManbHUX 3Ha4eHb HAOyB
YEPBOHUI KOJIIP CHEKTPA, Y 3€JICHOMY CIEKTPI CIIOCTEPITAIMCSA CEPEIHI 3HAYECHHS.
3Beprac Ha ceOe yBary TOH (pakT, MmO PO3ODLKHOCTI HUQPPOBUX MMOKAZHUKIB
CIOCTEPIratoThCs 32 MIHIMAIBHUX 3HAYEHB B YCIX KOJIBOPAX CIEKTPA, IO CBIAYUTH
OpPO TOMOTEHHY CTPYKTYPY HOPMOTPO(QIYHMX mMicasonepaniiHux pyoOuiB Ta B

NOJANBIIOMY OYJIO MIATBEPIKEHO Y 3- JOCTIKEHHAM (puc. 6.1).
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IpeanbHi ymoBuM ocBiTNeHHS (1Y)
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MNinepTpodiyHni pybeub
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Puc. 6.1 TpagiyHi BigOOPaXKEHHS KOMbOPOBOrO HaroBHEHHSA CrekTpy 3a 1Y -
OCBIT/IEHHS.
[Mig yac 3Y OCBITNIEHHA CnocTepiranaca aHaioriyHa CrekTpajbHa KapTuHa,

anie LMpoBi rpagieHTn BCiX KOMbOPIB Y cepefHboMy Oynn Ha 2-6 OAMHMLL HUXKMI,
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HDK Yy nonepegHbOMY BUMNafAKY 3 O4HAKOBWM iX BifICOTKOBMM BMICTOM Y 3arasibHil
KONbOPOBI XBWUAI cnekTpa (puc. 6.2).
3af0BiNIbHI yMOBW 0CBIT/IEHHA (3Y)
HopmoTpoiuHumin pybeLb
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MNinepTpodiyHni pybeub

T4

T3

T2

T1

KenoigHuin py6eLb

T4

T3

T2

T1

0 10 20 30 40 50 60 70 80 90 100

Puc. 6.2 IpadiyHi BifoOpaXKeHHA KO/MbOPOBOr0 HAroOBHEHHA CMekTpy 3a 3Y -
OCBIT/IEHHS.

Hamu goBefeHo, WO HainbinbLli po3BiXHOCTI crocTepiratoTbes nif vyac HY
OCBIT/IEHHSA. 3BepTat0Tb Ha cebe yBary HalHWK4Yi MOKa3sHWKW CUHbOTO KOJbOpY,

0COONMBO Yy Mefia/bHi YacTUHi pyobuLs. TMOKa3HMKM YEPBOHOTO Ta 3€/1eHOro



152

KO/IbOPIB CMEeKTpa Yy BiACOTKOBOMY BifHOLLEHHI KOPentoBainucs 3 aHaloriyHMMm 3a
nonepeaHiX YMOB OCBIT/IEHHS, ane Cnig BIiAMITUTU TOW (haKT, WO rpagieHT
4epPBOHOr0 KO/IbOPY MaB HaMeHLWi LM(poBi NOKa3HWMKN (puc. 6.3).
He3agoBisibHI yMOBUM 0CBIT/NIeHHA (HY)
HopmoTpoiuHumin py6eLb
T4
T3

T2

T1
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MNinepTpodiyHni pybeub
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Puc. 6.3 pagiyHi BifoOpaXKeHHA KONbOPOBOrO HaroBHEHHS CrnekTpy 3a HY -
OCBIT/IEHHS.

AHanisyun faHi WoAo UMGpoBMX KOMLOPOBUX MOKA3HUKIB Y PI3HMX 30HAX
nicnaonepayinHnUX atpogiyHmx pybéuis 3a |Y OCBITNIEHHS, Big3Ha4YaeEMO Te, LWO

Pi3HAUA B rpagieHTax  KoOMbOpiB  MIAKPECNHOE  TOMOTFeHHY  CTPYKTYpy
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pYOLICBO3MIHEHMX TKAHWH, aji€ TOKAa3HWUKA YEPBOHOTO KOJIBOPY 3pOCIM B
CepeaHbOMY Ha 6 + 2 OIMHUILIL, 3€1€HOr0 5 & 3 Ta CUHBOTO 6 + 3 oauHULI (pUC.6.4).

3a yMOB 33JI0BUIBHOIO OCBITJICHHSI B LIUIOMY CHOCTEpiranacs TEHIACHIIS N0
3HUKCHHS MTOKA3HUKIB Ta OyJia CXOKOK0 MiJT 4aC ONUCYBAHHS KOJIBOPOBOTO CHEKTPA
HOPMOTPO(QIYHUX PYOLIB 13 MIHIMAIBHOK PO301KHICTIO MOKA3HUKIB YEPBOHOTO
KOJbOpY chekTpa. HaiiOimbimia po30IKHICTE Y MOKAa3HUKAX CHOCTEPITAEThCS Y
3€JICHOMY KOJIOP1 ceKTpa (puc. 6.5).

HaiiGuibmi 3mMiaM (ikcyeMO Mmij yac 3acTocyBaHHs HY OCBITIEHHS: BiqUyTHE
3HIKEHHS IU(PPOBUX MapaMETPiB 3€JIEHOTO Ta CHHBOTO KOJBOPIB CHEKTPA TaK, SK 1
IPY ONUCYBAHHI HOPMOTPO(IUHMX pyOILIIB, e BIAMIYAETHCS PI3HULS B MOKA3HUKAX
IUX KOJBOPIB CHEKTPA y aTpodiuHuX pyOusx y cepeaHboMy Ouiblie Hixk Ha 3 £ 1,
110, Ha HAIl TOMISIA, € BAXIMBAM MiJ 4Yac UM(POBOi KOMBOPOBOI JIArHOCTHKH
pYOLIEBO3MIHEHMX TKAHWH.

30BCIM 1HIIA KApPTHHA CIOCTEPIracThCs, KOJIW AHATI3YIOThCA LHA(POBI JaH1
KOJIbOPOBOIO crekTpa rineprpodiunux pyoOmie 3a Y oceiTiaeHHs. Haiidinbim
PO30IKHOCTI MK MOKAa3HUKAMM CIEKTPAa B LEHTPalbHIM 1 KIHIEBUX 30HaX PyoOLus
MAEMO Yy 3€JICHOMY Ta CHHBOMY KOJIbOPAX CIEKTPa, NPH LBOMY B YEPBOHOMY
(1KCYIOTBCS MIHIMAJIBHI pO301KHOCTI (pHC. 6.7).

[{s xapTHHA 3MIHIOETBCS MiJ 4Yac 3aCTOCYBaHHs 3Y OCBITJICHHS. Aiana3oH
YEPBOHOTO PO3IIUPIOETBCS 3 OJHOYACHUM 3BY)KEHHSM HOro MeX y CHHBOMY
(cepeHe 3HAYECHHs) Ta 3€JICHOMY (MIHIMAIbHE 3HAUEHHS) KOJIBOpPAxX CHEKTPa
(puc.6.8). AHanmizyroun nokazHuku 3a HY OCBITIICHHS, ¢/ BII3BHAYUTH HANOLIBIITY
PO3ODLKHICTh Y HU(PPOBUX MOKA3ZHUKAX 3€JIEHOTO KOJIbOPY CHEKTPA 3 MIHIMAIbHUMU
3HAYCHHIMU MOXUOKH Y YEPBOHOMY Ta CHHBOMY KOJIbopax (puc.6.9).

[Tix yac aHani3y KOJIBOPOBOIO CIEKTPa MICAIONepalliHuX KEI0iTHUX PyOLiB
3a 1Y OCBITSIEHHS Y MOPIBHSIHHI 3 MONEPEIHIMU TPyNaMH Ta JIITEPATYPHUMH TaHUMHU
HaMU 3HAWJCHO HACTYIHI BIJIMIHHOCTI: YEPBOHMIA KOJIP CIEKTpa MaB HaWOUIbLI
NOKA3HUKHA 3 MIHIMQJbHUMU UU(QPOBHMH JAHMMH 3E€JICHOTO Ta CMHBOTO CIIEKTPA,
K1 3a(ikcoBaHi OUTBIIMMU TUTBKH B MOPIBHSHHI 3 aHAJIOTTYHUMH JAHUMH CIIEKTpa

HOpMOTpOQiyHKX pyOuiB (puc. 6.10).
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[Tix wac 3V OCBITJIEHHS B1JICOTKOBA XapakTEPUCTHKA HUPPOBUX AaHMX Oyia
AQHAJIOTTYHOK MOPIBHSHO 3 TMOMNEPEAHIMU TpylaMHM TAI[IEHTIB, aje BEIMYMHA
1M (pPOBHUX NOKA3HUKIB Y CEPEAHBOMY 3MEHITYBanack Ha 4 + 2 oquHuLi (puc. 6.11).

AHani3yr4H KonbOpoBHid cnekTp 3a HY ocBiTneHHs, Oyn0 BIA3HAYEHO Pi3Ke
30UTBIIEHHS [H(POBOr0 MOKA3HUKA CHUHBOTO KOJIBOPY, MOCTYNOBE HE3HAYHE
30UTbIICHHS TIOKa3HUKAa YEPBOHOIO 3 OJHOYACHUM 3MEHILCHHSM [MOKA3HUKA
3€JICHOTO KOJIbOPY, 0, HA HAIlly AYMKY, € BKpaidl BaXKJIMBUM MiJ 4ac JIarHOCTUKH
nicasionepamifHuX pyOLeBO3MIHEHUX TKaHUH (puc. 6.12).

BuB4aroun sSiKiCHI TOKA3HUKH BCIX KOJIBOPIB CHEKTPA, CIIA 3ayBAKUTH, IO B
IHTAKTHIA WIKipI HAllMEHIIMH 00’ €M TICTOrpaMu 3aiiMae CHHIM CHEKTP 3a BITHOCHO
piBHUX 00’€MIB YEPBOHOTO Ta 3eJeHOro cnekTpiB. [1ix yac Bizyamizamii mugpoBUx
CBITJIMH HOPMOTPOQIYHUX PyOLiB HAKOLIBIINK 00’€M TaKOX 3aiiMae CHHINA CHEKTP
KOMBOPY 3 HE3HAYHMM 30UIBIICHHSM YEPBOHOIO, TOPIBHAHO 13 3EJICHUM.
Bizyamizyroun TkaHuHM atpodiuHOro pyoLls, Ciij BIAMITHTH INUPOKHAN diana3oH
Baplalii Ta PI3HUIO B 00’€éMl CHHBOTO KOJBOPY MDK UEHTPAJBbHUMH Ta
nepupepuyHIMHA 30HaMu pyOns. Jlemo MeHma 3MiHa CHOCTEPIraeThCsi B 00 €Ml
YEPBOHOTO KOJILOPY CHEKTPA.

Ha BiamiHy B1J monepeaHix rpyr, O 4ac Bidyasizanii MOBEPXHEBUX TKAHWUH
rineprpodiuHux pyOLiB BIAMIYAETHCA PIBHE 3MEHIICHHS 00’€MY BCIX KOJIBOPIB Y
LHEHTPATbHUX Ta JUCTAIbHUX 30Hax pyOus Ta 30UIbLICHHS 00’€My 3€IE€HOro Ta
CHUHBOTO KOJIBOPY CIEKTPa B AUISHIN MEIIATLHOTO Kparo pyOris.

HaiiOinpmmii giana3zoH 3MiH 3€JICHOTO KOJBbOPY CHEKTPA CIOCTEPIracThCs B
LHEHTPAJIbHI 30HI Ta MEMIAIBHOMY Kpai KeJloigHuX pyOliB 13 BIAYYTHUM
30UTBLICHHSM IJIOMII CHHBOTO KOJIbOPY B LEHTPAIbHHUX BIIAUIAX Kenmoimy. Takox
CJIi1 BIAMITUTH MIHIMAJIbHY 3MIHY TUIOLII YEPBOHOTO KOJIBOPY B YCIX TOUKAX pyOLs
i yac 1Y ta 3V OCBITJICHHS Ta 3HWXKEHHS B cepeaHboMy Ha 15% mig wac HY
OCBITJICHHSI.

BpaxoBytoun To#i ¢akt, mo xBuis exoJsiokamli Ha gactoti 21-25 K moxe
3MIHIOBATH IOBUJKICTH CBOTO NPOHUKHEHHS y PI3HI IIAPH M SKAX TKAaHWH B

3QJIEKHOCT] B 1XHBOI IMUIBHOCTI, HA HACTYNHOMY €Tami AOCHIDKEHHS HaMU
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nposefeHa cnpoba LWOoAO MOLWYKY OCO6/IMBOCTEN €XOreHHOI CTPYKTYpPU Pi3HUX
BUAIB MicnsonepayinHnX pyouiB LWKipK ronosu Ta wui. Hamu nigTeepaXeHo TOM
(paKT, WO 3MiHa 4acTOTM XBWAI [LO3BOJIAE YITKO BCTAHOBUTU PI3HULIKO B YacTOTax
YNbTPa3ByKy MK IHTaKTHOK LUKIPOK Ta pyOLEeBO3MIHEHVMMW TKaHWHaMW Pi3HOI
LLINIbHOCTI 3 BUpPaxXyBaHHAM akyCTUYHOro imnegaHcy [24].

Mig 4Yac BMBYEHHA eXOreHHoi OyfoBWM IHTAKTHOT LIKIPM 3 TOYKM 30pYy
eX0/ioKauil BUAINEHI BEPXHIil, CepefHid I HWKHI Lwapwn, AKi BiAMOBIAaOTb MeXi
enigepmicy, gepmMu Ta rinogepmMu.

Cnig BiA3HAUYNTK, LLIO BEPXHIl LWap CKNafaeTbCs 3 4BOX YMOBHO Napasie/ibHuX
CMYXOK, AKI Mat0Tb XapaKTepHY eXOreHHy KapTUHY - BEPXHA CMYXKa TemHa,
HWKHA cBiTNa. Came BOHA XapaKTepusye CTPYKTYpY enifepmicy Ta Mae OLHOpPIAHI
CTPYKTYPHI KOMMOHeHTW. Ha Hawy [AyMKy, Le € CYTTEBOK 03HaKow OyaoBu
HEMOLLKOMPKEHOro enifepmicy LUKIpU Ta MOXKEe 3aCTOCOBYBAaTWUCA B MOPIBHA/MbHIN
AiarHOCTULi 3 PO3TaLoBaHOK NOpAL PyOLIEBO3MIHEHOK TKAHWHOL.

Ha BiagMiHy Big enigepmicy, CTpyKTypa gepmu y 93 % BUNaLKIB MAE 3HUKEHY
eXOreHHICTb 3 OAHOPIAHOK CTPYKTYPOI Ta Oiflbll TEMHWUIA KOMIP Y MOPIBHAHHI 3
lwapom enigepmicy. CnocTepiratoun aepmMasibHO-enigepMasibHUA - 3B'A30K, CAif
BiI3HAYNTK, L0 BEPXHA MeXa Bi3yani3yeTbCs 3 OiNbLL LLiI/IbHOK KOHCUCTEHLIED, a
HVXKHIA LWap CrnocTepiraeTbCA Oiflbll MyXKUM, WO MNiATBEPMKYETHCA LaHUMM
nitepatypn [130] WoOAO0 HaABHOCTI (hacLiasibHO->KMPOBOro TUMY KOB3aHHA. Ha
BIAMIHY Bif NiTEPaTypPHUX AaHUX, HAMW BUAB/IEHO, LLIO BEPXHA MeXa MK CITYaCTUM
LLUapoM [epMu Ta TinoAepMOK0 Mae 3HMXKEHY TinepexoreHHy CTpyKTypy B 98 %
OOCNiMKeHHsA. Y iHWKX asTopiB [12, 15, 65, 173] ue BigmivaeToca y 75-85 %
BUMALKIB.

Ha Hawy AymKy, e € aHaTOMiYHa OCO6/IMBICTb LUKIPpU 06AMyYsa Ta Wui, ae
LUei Wwap Mae Heo4HOPIAHY MNYyXKYy CTPYKTYpy, Y SKii  nonepemiHHO
CMOCTepIraloTbCA AIIAHKW 3 TINO- Ta rinepexoreHHMMu BNacTMBOCTAMM B
3a/1eXKHOCTI Bij TonorpagoaHaToMiYHUX 0cobnmMBoCTel (AMB. po3ain 5).

[Mig yac Bi3yasibHOro aHanisy ¥Y3-rpam nicnsonepayinHnx HOPMOTPOGIUHMX

pyouiB LUKipY CMOCTepiratoTbCA MiHiMasIbHi BIAMIHHOCTI Bif IHTaKTHOT [epMMu.
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BizyamizyroTbes OKpemi miapu WIKIpW, ajie, HA BIAMIHY BiJ JAHUX JIITEPaTypH, Y
27% BUMAJKIB ONTHYHA MEKA MIXK JIEPMOIO Ta TIMOJEPMOIO YITKO HE BUBHAYAETHCS
BiJl AHAJOTIYHMX [MOKA3HUKIB €XOTNC€HHOCTI JECPMHM I1HTAKTHOI WIKIPH, aje CHiA
BIIMITUTH 30UTBIIEHHS TIMOWHY 3aJIATaHHs pPyOLEBO3MIHEHUX TKAHUH B MOPIBHSAHH1
3 ITHTAKTHOIO JEPMOIO B cepeHboMY Ha 8-11%.

AHani3yr4d HA(pOBl BEIMUYNHU €XOTC€HHOCTI HOPMOTPO(iuHMX pyOLiB, K1 B
CEPENHBOMY JIOPIBHIOKOTH 78,4 y KIHOK Ta 66,2 y YOJOBIKIB, CJiJ BIAMITHTH
PO30DKHOCTI B MOKA3HUKAX €XOTMEHHOCTI B CEPEIHIN 30H1 PYyOLs, sIKI KOJIMBAKOTHCS
Bix 49,0 no 77,0 1 y KIHOK B CEPEHbOMY CTaHOBJIATH 66,4, a B 4oyOBIKIB 57,1
BIJIMOBIAHO. AHAJOrIYHA KAPTUHA CIIOCTEPIraeThCs MiJ 4ac BHUBYCHHS €XOTCHHOI
CTPYKTYpPH KpaiB pyOlis: HAOUIbIIT pO301’KHOCTI (PIKCYIOThCS, KOJIW BHUBYAIOTHCS
CTPYKTYPH MEMIaJIbHOTO Kpar pyOus. Y skiHOK 1€ 72,3, y 4YOJoOBIKIB — 59,6
BIJITOBIAHO.

Bigznauaemo Toil (pakT, n10 BUBYCHHS MOKA3HUKIB €XOTCHHOCTI B 30HI MIXK
PYOLICBO3MIHEHOKO LIKIPOKO 1 JACPMOKO MOKA3ye NOCTOBIPHO HWYXKY1 PE3YJIBTATH Ta
JopiBHIOE 639 (y kiHOK — 69,1, y 4YomnoBikiB — 57,8 BianmoBiaHo). HaitOinbimi
PO30DKHOCTI HaMH 3a(IKCOBAHO HAa MEXI MK pyOLEBO3MIHEHOK IIKIPOK Ta
rinoaepmMoro (y xiHok — 101, 8, y wosnoBikiB — 91,6).

BaxmmBoro  V3-XapakTEepHCTUKOW — MICISIONEPAlifHUX  HOPMOTPO(PIUHUX
pyOLlIB LIKIpW, HA HAUIY AYMKY, € T€, 0 OTPUMAaH1 JaHi OJHOPITHOI NOMOTE€HHOI
CTPYKTYPH Ha MEXI MIK MEIIaJIbHUM 1 JUCTAJIBHUM KpasMH PyOIls Ta THTAKTHOIO
JEPMOIK0 € JOCTaTHBO CXOKMMH 1 B CEPEAHBOMY CTAHOBIATH 69,3 Ta 69,7
BIJITOBIAHO.

Omxke, cmia 3ayBakuTH, 1o 1HAekc L1/2 Tta L3/4 (mmB. po3min 35)
CIOCTEPITAETHCS B PI3KO OOMEKEHOMY [1ana3oH1 1 B CEPEAHBOMY CTaHOBHTH 0,68,
Ha BIIMIHY B1J KO€(]ili€HTa MK KpasMu pyOLEBO3MIHEHOI TKAHWHHU Ta 1HTAKTHOI
JEPMU, KU y cepenHboMy cTaHoBUTH 1,39, Came Taka pO30DLKHICT MOXKE
CIIyTYBaT! A1arHOCTHYHOK) O3HAKOK MICIIONEpaAlIHHUX HOPMOTPO(diuHUX pyOLiB

Ta BAKOPUCTOBYBATHCS HA €TaMl MEPBUHHOT TIArHOCTUKH.
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Mpn Y3[ atpogiyHmx pybuiB BaXK/IMBOK [iarHOCTUYHOK O3HAKOH € pi3ke
3MeHLLEHHS TOBLUMHW enifepmicy B cepefHboMY Ha 37-48%, L0, Ha Hally AYyMKY,
06yMOB/IEHO BEPTUK&/IbHUM aHi30MOP(i3MOM.

Baxxnusum gna piarHoCTMKM € Te, WO MNif 4ac Bisyanizauil aTpogiyHnX
pyouiB rnmbuHa 3andraHHs CMnoCTepiracTbCA MEHLUOK, HDK IHTaKTHOI LWKipK, a
BflacHa 30Ha pybud Mae CepefHin CTyMiHb €XOreHHOCTi. TakKoX BigMIYa€ETbCS
PO3MUTICTb  BEPXHLOT MeXi [epMasibHO-enigepMaibHOro 3B’A3Ky Ta  6ifbL
BUpPaXKEHa HWXKHA Mexka 3 rinofepmoro. BifszHayaeTbca xapakTepHa 4ns uboro suay
PyoLiB MOr0 HKHA MOBEPXHA, KA Ha NMonepeyHoMy 3pi3i Mae BUMNAL BUTATHYTOMO
NOHW3Y KNMHa i3 3arasibHOK0 (hopMOK0 pyous y BUrNsAI CKOLLEHOro 3 6OKIB efinca
abo nipamifanbHOro KoHyca. Lit0 BisyaslbHy KapTWHY Chif BpaxoByBaTu Mif 4ac
AIarHOCTUKN aTpoivHMX Pyo6LIB, €AMHOK BIAMIHHICTIO € OTPUMAaHHS LMDPOBOT
Y3-rpamu 3 nornepevyHuM nepepisom.

AHanisyroun ungposi [aHi, Cnif 3ayBaXKUTW, WO MNOKA3HUKW B AINAHUI
Mefia/IbHOro Ta AMCTa/IbHOro KpaiB pybus AOCTOBIPHO BIAPI3HANUCA MK CO60H0,
asie 3 MiHiManbHUMK po36i>kHoCTAMK: 81 Ta 88 (y XiHOK - 84,3 Ta 85,1; y 40/0BIKiB
- 77,3 1a 78,1 BignoBiAHO). TakKOXX HEBENMKWA iHTepBan 3aikcoBaHO Mifg 4ac
MOPIBHAHHA MOKa3HWKIB €XOreHHOCTI B CepefiHii 30HI pybus B MOPIBHSAHHI 3
IHTaKTHOK wWKipoto (74,9 Ta 81,3 BIAMOBIAHO). Y YOMOBIKIB UA PO3BGIKHICTL
cnoctepiraetbca MeHwoto (70,6 npotu 79,2 BiANOBIAHO).

Ha Hawy [gymky, HeBenvKa BapiabefbHICTb MOKa3HUKIB €XOreHHOCTI B
AINAHUT MK enigepMicoM Ta py6LeBO3MIHEHOK TKaHMHOK (Y XXiHOK - 84,3, vy
4OMoBIKIB - 72,6) CBigUMTb NP0 MOX/MBICTb BUKOPUCTAHHA ULUX LUPPOBUX
KOHCTaHT Nif 4Yac NepBMHHOT AiarHOCTMKM aTpoiuHmMx py6buis. 3BepTae Ha cebe
yBary Kopenauis MK LM(ppoBUMN AaHMMU Ta iX BapiabenbHICTIO B AINSAHKAX MiX
Mefia/lbHUM Ta faTepasibHUM KpasMu pyous 3 iHTaKTHOH JepMoto. Came Leit dakT
CBIUNTb MPO rOMOreHHy 6yfoBYy aTpoiuyHMX pyouis, WO Oyno nigTBepAKEHO
MopdonoriyHuMn gocnigpxkeHHamn [47]. Mig yac BuBYeHHA iHAeKCIB bl/2 Ta b3/4
cnif BIA3HAUMTK, WO rpagieHT UMMPOBUX 3MiH MNOKA3HMKIB eXOreHHoCTi B

LIEHTPa/IbHIN 30HI py6Ls Ta ioro Kpasx ctaHoBuB 0,93, a pi3HULIA B NOKa3HWKax B
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MEIAIbHOMY Ta JUCTAIbHOMY Kpasx — 0,99, mio Takoxk XapakTepu3ye rOMOTCHHY
CTPYKTYpPY pyOust.

[Tpn Y3-Bizyamzauii rineprpodiuHux pyOLiB BCTAHOBIEHO, IO CMiAEPMIC
MaB 3HWKECHY €XOTN€HHY CTPYKTYpy, ajie munOoke 3ansaraHHs (B cepeanbomy 0,39
MM). Ha BiAMIHY BiJ MOBEPXHEBOrO MIAPy, JE€pMa HE BHIJIsAa TOMOTEHHOK)
TKAHUHOIO Yy 96% BHMAKaxX 13 PI3HOKO KIJTBKICTIO CIIOJTYYHOTKAHUHHUX €JIEMEHTIB.

Cmia BIAMITUTH, 110 MIHOWHA 3aJIAraHHs rineprpodiuHux pyowiB GiKCyeThes
3HAQYHO OUIBLIOK, HDK Yy MONEPEIHBO HABEACHMX PYOLIEBO3MIHCHHWX TKAHWHAX 3
MaKCUMaJIbHOK TJIMOWHOK 3aysiraHHs 4,3 MM, [0 HEOOXIJHO BUKOPHUCTOBYBATH,
NPOBOJSYMA AIarHOCTHYH1 3axoau. HeoOxigHo BIAMITUTH TOH (hakT, IO CTYHIHb
rINOEXOre€HHOCTI Yy JaHoro BUAy PyOwiB 3HWKeHa Ha 8,14% y TNOpIBHSHHI 3
HOPMOTPO(IYHMMH, aJi¢ BI3yali3ylOTbCI BOHM UYITKUMU Ta OOMEKCHUMH
KOHTYpaMmH, TOBIIMHA SKMX JOCITa€ MAaKCHMAJIbHUX 3HAYECHb Y LIEHTPl Ta CYTTEBO
3MCHINYETHCS B HANPSMKY MEMIAIBHOTO Ta AWCTAIBHOIO KpaiB, 10, HA Hally
JOYMKY, € BOKJIMBUM J1arHOCTUYHUM KPUTEPIEM.

[TpoBogsiun 1M(poBHiA aHaMI3 MOKA3HUKIB €XOTEHHOCTI, MM JIOBEJHM, IO
BEJIMUMHU TMOKA3HUKIB 1HTAKTHOT IKIPA HE BAPIZHSAIOTHCS Bl JAHUX MOMEPEIHIX
JOCHIDKEHD, a PI3HULI Y 3MIHaX OU(POBUX MOKA3HUKIB B AUITHKaX Kparo pyoLs
MarTh JOCTOBIPHO OuIblIl PO3ODKHOCTI, HIK y TNOMEPEAHIX Tpynax, L0 He
CYMEPEUuTh JITEPATYpHUM JaHuM [59, 282]. BaxxuBuUM 1arHOCTHYHUM KPUTEPIEM
€ Te, IO NOKa3HUK €XOTEHHOCTI B CEPEIHIM 30H1 PyOLsl JOCTOBIPHO 3MEHINYETHCS B
NOPIBHSIHHI 3 TIONEPEAHIMU FPynaMu Ta JOPIBHIOE 61,4 y *K1HOK Ta 57,6 y YOJIOBIKIB
BiMOBIIHO. Hamu 10BeICHO, 110 HIUIBHICTh TKAHUH TINEPTPOPIYHOro pyoIils B HOro
MOBEPXHEBUX Ta MIMOOKMX IIApaXx Mae BEIUKI po30LKHOCTI (Tadm. 5.3), mo €
CYTTEBUM JIarHOCTUYHMM KpuTepieM. Taki >k po30DLKHOCTI B HU(PPOBUX TaHUX
CIOCTEPIratoThCs Y MEAIATBHOMY Ta AUCTAILHOMY Kpasx: koediumient L1/2 mae
HaliMEHIly BEIMYHMHY MOPIBHSIHO 3 MOMEPEAHIMM TPYyMaMH, aje 3aciyrOBYE HA
yBary Toil (akt, mo L3/4 mae maiie 0THAKOBI 3HAUEHHS 3 TONEPEAHIMH TPYTIAMH,

0, WMOBIPHO, OOYMOBIIOE OUIBLIY INIJIBHICTE Ta XAOTWYHY CHPSMOBAHICTH



160

KONareHoBMx Ta enacTUYHUX BOJIOKOH Y nicisonepayinHnx rinepTpogivyHuX
pyousX.

Hain6inbLui po36i>KHOCTI HaMX BCTAHOB/EHO Mif, Yac AOCNIIKEHHS eXOreHHOT
CTPYKTYpU nicnsonepayinHnxX KenoigHux pyouis. Iig 4yac exorpadgiyHoro
AOCNILKEeHHS enigepMicy (iKCYeTbCA LOCTOBIpHE 36i/bLLIEHHA MOr0 TOBLUMHM Ha 8-
26%, y 72% Bunagkax Bi3yani3yeTbCs cybenigepmasibHa AinsaHKa. IHWi X aBTopu
NPUBOAATL AaHi, AKi CTaHOBNATL 58% - 65% [25, 140Q].

LlikaBy [iarHOCTUYHY LiHHICTb Mae rnmMbuHa 3anaraHHa Lboro Tuny pyouis,
fKa CYTTEBO Bapitoe y mexax Big 4,8 o 13,1 MM 3 HEPIBHOMIPHOK €XOreHHICTHO B
yCiX OiNsgHKax pyous. MNpuBantoBaHHA rinoexoreHHUX AiNAHOK BigMiYaeTbCcst B 62%
BUMaAKIB, AKi Bi3yani3ytoTbCA HenpaBWIbHOK MONIrOHa/IbHOK (HOPMOIO, L0, Ha
Hally AYyMKY, MOXe cniBnagatv 3 AinAHKamu, AKi MatoTb MigBULLEHY KiNbKIiCTb
riraHTCbKNX (PibpobnacTiB i Ha3MBAKOTLCA «30HW POCTY» (Ha BIAMIHY Bif IHLWNX
niTepatypHux faHux) [48, 147, 251].

LlikaBuM € Te, WO exOoreHHa mexka 3 TinogepmMor0 BisyanizoBaHa B 7%
BUMaKIB, Lie, Ha Hawy AYMKY, MOB’A3aHO 3 iH(INLTPATUBHUM XapakKTepOM POCTy
Kenoify Ta XapakTepunsye oro ik HOBOYTBOPEHHS, a He pybeLlb.

Baxxnmeum € Te, WO came B MOKa3HMKaxX €XOreHHOCTI UbOro Buay
PYyOLEBO3MIHEHMX TKaHWH  CMOCTEPIraloTbCA  Halbinbli  PO36GIXKHOCTI  BCIX
LMDPOBUX NOKA3HUKIB Pi3HNX LINAHOK pyous (Tabn. 5.4), WO Cnyrye BaXmMBUM sK
AIarHOCTUYHUM, TaK i MPOrHOCTUYHUM KPUTEpIEM.

Ha KOpuWCTb IH(iNIbTPATUBHOIO POCTY Kenoigy CBiguMTbL i TOM hakT, WO
LM(DPOBMIA NMOKA3HUK eXOTeHHOCTI IHTAaKTHOI LUKIPWM Mae HalBULLE 3HAYEHHS Cepef
yCiX JocnimKyBaHUX Tpyn i B cepefHbOMY AOpPiBHIOE 66,8. Came uf BNacTMBICTb
Kenoigy 6yna nonepeaHbo nigTeepmkeHa MopdonoriyHo [129].

HaiiMeHLuUa BeiMyMHa LbOro nokasHuka 3aikcoBaHa B cepefHil 30Hi py6us
Ta CTaHOBMTL 49,9, NO Moro nepudepii cnocTepiraeTbCA TakKoX AOCTOBIPHO MeHLLe
3HayeHHs, AKe cTaHoBUTL 53,9 - B MefiasibHOMY Kpato 1 59,1 no natepasibHOMY

BiZANOBIZ4HO, IO CBIAYMTb MPO HaMOBINbLUY LWiNbHICTb TKAHUH Kesloi4HOro pyous.
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Mig yac pocnimkeHHa iHAeKciB bl/2, b3/4 BigmiyaeTbCA TXHA MiHiManbHa
po36ixHicTb (0,81 Ta 0,89), WO CBIAYNTL NPO Pi3Ke 3HMXKEHHA €XOreHHOCTI B YCiX

30HaxX pyous i € CyTTEBOIO BIAMIHHICTIO ¥Y'3-XapaKTepuUCTUKIN KeNOTAHUX PyoLiB.
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Puc. 6.4 CepefiHE 3HAYEHHA PO3NOAINY BE/IMYMH MOKA3HUKIB €XOreHHOCTI PI3HUX

TUniB pyouis nig vac Y 3-40cnifKeHHS

Ha diHanbHOMY eTani, BpPaxoBYKUYM TFEHETUYHO-AOMIHAHTHY CMafgKoBICTb
reHa enacTuvHy, Hamu npoBefdeHa cnpoba BM3HAYEHHSI POMb MONIMOPGI3MY reHa
KonareHy 1 tuny A-2 CObIN12 (r6 42524) y piarHOCTULI Ta KNIHIYHIA OLiHU
nicnaonepayiiHUX py6uiB, BpaxoBytUM TOW (hakT, WO KojareH 1 Tuny €
nepesaXkaroumM Mo3akNiTUHHUM MaTPUKCHUM KOMMOHEHTOM.

Hamu nigTeep)keHa AyMKa MeBHUX aBTOPIB, L0 3arOEHHA paH 3a/1eXXUTb He
TifIbKN Bif, 30a1aHCOBAHOT IMYHHOT peakuii, a il Bif B3aEMOAIT NEBHUX MaTPUYHUX
e/IeMeHTIB 3 KonareHom [26, 41, 193].

Ha gaHomy eTani JOCnifKeHHS Hamy NPOBefEeHWIA aHasi3 po3noginy YactoT
FeHoTMNiB  OAHOHYK/eOTUAHONO noniMopgisMy reHa. Ha nepwomy etani,
BPaxoBYHUN TEHETUYHO-LOMIHAHTHY CMafKOBICTb reHa enacTuHy, MU MPOBeu
cnpoby BU3HaYeHHs poni noniMmopdiamy reHa konnareHy 1 tuny A-2 COL1A2 (r6

42524) 'y piarHocTMui Ta KAIHIYHIA ouiHui nicnsonepauiiHux pyouis, LWO
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NOKanizoBaHi y pi3HMX AiNAHKaX ronosy Ta wuvi. Mu BpaxyBaim TOW (hakT, WO
KonareH 1Tuny € nepeBaXkatounMm No3akNiTUHHUM MAaTPUKCHUM KOMMOHEHTOM.

Ha ubomy eTani AOCNIIPKEHHS HamW MPOBEAEHWNIA aHani3 po3nofiny 4actoT
reHoTMNIB OA4HOHYKeoTUAHOro nosiMopismy reHa A-2 COL1A2 (r6 42524) mix
KOHTPO/IbHOK Ta OCHOBHMMW rpynamu nauieHTiB i3 micnsonepayinHuMm pyouamm
LUKIpX ronoBu Ta wui. Ha BigMIHY Bif OCHOBHOI Tpynu, Yy KOHTPOJbHIN rpyni
roMo3uroTHuin reHotun GG 3yctpivaetbca B 51-61% Bunagkis, retepo3nroTHUN
™n GC - y 36-54%, i nuwwe B 3,50 % BMNaaKiB BUSBNEHWUIA TOMO3UIOTHUIA TEHOTUN
3a MiHOpHUM C-anenemM. Lleit (hakT NiATBEPAKYE paHille OTpuMaHi AaHi LWoAo
pO3MoAiNy reHoTUniB, y TOMy Yucni  LOTPUMYHOUMCHL piBHOBaru Xapai-BaviH6epra
nig yac JOCNifKeHHA reHa enactuHy g28197A [123], WO € Ay)Xe BaXIMBUM A/1F
MOAa/IbLIOr0 BU3HAYEHHA A0AATKOBWMX [LiarHOCTUYHUX KPUTepiiB 3MiHM MapKepis
aHOMa/IbHOr0 PemMofe/ntoBaHHSA Mo3aKNiTUHHONO MaTPUKCy, L0, Ha Hawy AYMKY, €
OfHVM i3 TPUrepHUX MexaHi3MiB y natoreHesi nicigonepauiiHux rinepTpogivyHnX
Ta KenoifHuX pyouiB.

Ha BigMiHY Bif KOHTPONbHOI TPynu, B OCHOBHIN rpyni nauieHTIB Hamu
BCTaHOB/IEHO, WO 4acTtoTa reHotuny GG popiBHe 58,3%, GC - 36-67%, a
MiHOpHUIA C-anenb cTaHoBUTL 5 %. Came el (hakT, AKWA CBIAYNTL NPO MOBi/IbHE
3MeHLeHHSA 1 reHOTUNY Ta AOCTOBIPHE 30iNbLLUEHHSA THLUMX MOKA3HUKIB, MOXe OyTK
BpaxoBaHMM Ha eTani MNepBMHHOI AiarHOCTUKM MiXXK HOPMOTPO(IYHUMKN  Ta
NaToNoriyHMMMN pyouAMA LLKIPW.

Hamn oTpumaHo fAewlo iHWi AaHHI CTOCOBHO 4acTOTM PO3MOoAiny MiHOPHOro
anens C, AKi B OCHOBHI rpyni gopiBHoBann 23,3 %, a B KOHTPO/bHIN - 22,1 %
BiANOBIAHO. LIi NMOKasHMKM NepeBuULLYIOTb CepefHiil 3arasibHOCBITOBUIA MOKA3HUK,
KU cTaHoBUTL 17,83 %, ane GnM3bKUIA 0O CepefHbOEBPOMNENCHKMX MOKa3HUKIB
(24,0 %), wo, Ha Hawy AYMKY, CBIAYMTb MPO NEBHI 3MIHW B MexaHi3Mi PO3BUTKY
YTBOPEHHS NaTONOriYHNX PyOLiB LLUKIpW B €BPOMEOTAHIN paci.

[MopiBHOtOUM MoHOoaneni G ta C nig 4Yac BHYTPILLHLOITPYMNOBOro aHanisy,
AOCTOBIPHUX 3MiH Y MOKa3HMKax Hamy He 3HailfeHO, TaKOoX [OCTOBIPHO He

BIPI3HANNCA MOKA3HUKM BiJHOLWEHHSA LWaHCciB. Mu He 3HaWWwan BiporigHMX
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acouiauii i3 po3BUTKOM py6LEBO3MIHEHMX TKaHUH. 3ac/yroBye Ha yBary Toil (pakT,
L0 BIHOLLEHHS WaHciB ans anens C gewo nepeBuLLYe Liein NoKasHWMK ana anens O
(1,7 npotu 0,93).

Ha HacTynHomy etani LOCMIMKEHHA HaMX NPOBEAEHO aHani3 PisHUUbL MiIX
4aCTOTOK HacMifyBaHHA Yy AOMIHAHTHUX Ta peLecuBHUX Mogensax. BcTtaHoBneHo,
WO Mpyv nepwiomy TWMi HacAifyBaHHA BIPOriAHMX 3MIH MK LOCAigKYyBaHUMU
rpynamu He 3HangeHo; reHotun GG ctaHoBUTL 58,3 % B OCHOBHIN rpyni Ta 59,6%
B KOHTPO/IbHI rpyni BignoBigHO. CyTTEBO He BIAPI3HANNCA | MOKA3HMKM TeHOTUMIB
GC 1a CC: 41,7 % 1a 404 % (npn %= 0,02, p=0,89). Takox BiporigHNX
BiAMIHHOCTEA HaMW He BCTaHOB/IEHO Mif 4ac MOPIBHAHHA 4acTOT reHOTUMNIB 3a
PeLecuBHUM TUMOM HacnigysaHHA. Yactota reHotunis GG ta GC MiXXK OCHOBHOKO
Ta KOHTPO/IbHOK rpynamn ctaHoBuTb 95,0 % i1 96,2 % BignoBigHO. MiHOpHWiA
anefib C MaB 6ifibLue PO3XOPKEHHS: B OCHOBHIN rpyni - 5,0 %, B KOHTPONbHIN - 3,8
% BignosigHo. Ha BigMiHY Bif OCHOBHOI Tpynu, Yy KOHTPOAbHIA rpyni
roMo3uroTHuin reHotun OO 3ycTpivaeTbca B 51- 61% BuNagKiB, reTepo3nroTHUIM
™n OC - y 36-54%, i nuwe B 3,50 % BMNaaKiB BUSABIEHWUIA TOMO3UIOTHUIA FEHOTUN
3a MiHOpHUM C-anenem. Lleit (hakT NigTBEPAKYE paHille OTpMMaHi AaHi LoAo
PO3MOAiNYy reHoTUMIB, y TOMY YMCAi Npy AOTPUMaHHI piBHoBarn Xappgi-BavH6epra
nig vac JOCNiMKeHHA reHa enactuHy 828197 A [123], Wo € ay>ke BaXIMBUM A1
MOAa/IbLUOr0 BU3HAYEeHHA [0AATKOBUX AiarHOCTUYHUX KPUTEPIiB 3MiHM MapKepis
aHOMaJIbHOr0 PeMOZEeNOBaHHA MO3aKNITUHHOIO MaTPUKCY, AKUIA, Ha HaLy LYMKY, €
OAHVM i3 TPUTEPHMX MeXaHi3MiB B MaToreHesi nicnsonepauiiHmx rinepTpogivyHmx
Ta KenoifgHuX pyouis.

Ha BigMiHY Bif KOHTPONbHOI TPynu, B OCHOBHIN rpyni nauieHTIB Hamu
BCTaHOB/MIEHO, WO 4actota reHotuny OO popiBHe 58,3%, OC - 36-67%, a
MiHOpHOro C-anend - 5 % Came uUeil (hakT, AKWMIA CBIAYMTb MPO MOBi/IbHE
3MeHLUeHHSA 1 reHoTMny Ta AOCTOBIpHE 36i/bLUEHHSA 2 Ta 3, MOXe O6yTY BpaxoBaHUM
Ha eTani MepPBUHHOI AIarHOCTUKM MDK HOPMOTPO(IYHUMW Ta NaTONOriYHUMM

pyoLAMN LLKIpW.
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[TopiBHroroun MoHoanieni G ta C miag yac BHYTPINIHBOTPYMOBOIO aHAMI3y,
JIOCTOBIDHMX 3MIH Yy TMOKa3HUKaX MW HE 3Haum. Takok JOCTOBIPHO HE
BIJIPI3HSUTACST TOKA3HUKKM BIIHOUIEHHS IIAHCIB. Hamu He 3HalicHO BipOriIHHUX
acouianii 13 pO3BUTKOM pyOLIEBO3MIHEHUX TKAHWH. 3aCIYTOBYE HA yBary TOW (axT,
110 BIJHOLIEHHS IIAHCIB Juis anefis C aenio nepeBmInye 1eil mokazHuk uis anens G
(1,7 mpotu 0,93).

[Tin yac mopiBHgHHS 4acTtoTw reHotuny COLTA2 (1s42524) y rpynax
NAIEHTIB 13 HOPMOTPO(DIYHUMH Ta MATOJOTTYHUMH PYyOLSIMU MH BIJIITOBXYBAJIUCh
BiJI TOrO, 10 3a KOJIbOPOBOK) Ta €XOJOTTYHOK KAPTUHOK OY10Ba HOPMOTPO(PIUHUX
pyOL[iB MIHIMATBHO BIAPI3HSETBCS Bl JACPMM  IHTAKTHOI wiKipu. Hamu
NIATBEPKCHO JYMKY aBTOPIB, sKa JO3BOJISE BIIOKPEMIJICHHS 3 OCHOBHOI TPyl
NAIEHTIB 3 MICIIONEPALIHHUMA HOPMOTPOPIUHUMHU PyOLsIMU [3].

VY rpymi Nami€eHTiB 13 MATOJIOTTYHUMHU PyOLSIMM HaW4acTIIIE 3yCTPIYAETHCS
reHotun GG, mo crtaHoBuTh 55,5 %, a reHotunn GC ta CC — 3 yactororo 37,8 Ta
66,7 % BianoBigHo. Cia 3ayBaKWTH, 110 B TPyMi 3 HOPMOTPOPIYHUMHU PYOLISIMU
yactota reHotuny GG ctaHoBuTh 80%, 1110 B MBTOpa pasa OiJibLie 3 TOCTOBIPHUM
3MEHIIICHHIM YacTOTH ABOX ocTaHHiX reHotumiB GC 20,0 % 0Oe3 BUABICHHS
resotuny CC (x* = 3,16; p=0,21). TleBHa TEH/EHITisl 10 BipPOTiTHOCTI OTPUMAHMX
marmx (y° =3,21; p = 0,07) crocTepiraeThes i Yac MOPIBHSIHHS PO3MOALTY aleliB
noJIMOP(HOro BapiaHTa reHa B TPYMi MALIEHTIB 13 MATOJIOTTYHUMHU PYyOLSIMH, 1€
yactotra anens G ta C craHoButh 744 % T1a 25,6 %, a B rpyni Nall€eHTIB 13
HOpMOTpOdiuHrMH pyOLsIMu — 90,0 % Ta 10,0 % BiAMOBIAHO.

Bepyun no yBarm ueit pakt, mpoBeACHO MOJANBIIE MOTAMOIEHE BUBUYEHHS
nommopdizMy  [BOMO I€HA  HA  MEXaHI3M  YTBOPEHHS  MATOJIOTTYHHUX
pyOLeBO3MIHEHMX TKaHWH. Ha ocHOBI Bepudikamii miartHosiB, Tuamy pyound,
cniBcTaBisoun ix 13 ganuMu RGB ta Y3/, yci 60 namieHTiB NOAINEH] HA TPYNH 3
aTpo(IYHUMH, TINEPTPOPIUHUMU Ta KENOITHUMHU PyOLSIMH 3 OKPEMO BUIUICHOIO 4
IPYNOK MAIEHTIB 13 HOPMOTPOPIUHUMHU pPyOLsIMU, aHAI3 SIKMX MPOBEACHHWHA Ha
nonepeanboMy etami. [1i1 4ac aHamily 4acTOTH T€HOTHINB Yy TPYI MAL€HTIB 13

arpoiuHuMu pyOLsSIMM BCTAHOBJICHO HasiBHICTH reHoTHy GG y 67,0 % BUMaKiB,
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GC —26,7 % 1a CC — 6,6 % Bunaaxis. Jlewmo iHII JaH1 OTPUMAaHI B IPyIIl NAL[IEHTIB
13 TINEPTPOPIYHAMU Ta KEJIOIAHMMH PyOUsMH. Y MNEPIIOMY BUOAAKY PO3MOMALT
reHotuniB GG — GC cranoButh 53,3 %, 46,7 % 3 BiacyTHicTIO reHotuny CC, y
ApyroMy Bunaaky posnoain yactor rerotunie GG — GC — CC BiANoBiAHO
nopiBHioe 46,7 %, 40% ta 13,3 %.

Omxe, MOKHA 3ayBaKUTH, 0 HAUOUIBIIMKA BiAcOTOK reHoTuny GG MarTh
Nall€HTH 3 HOPMOTPO(pIYHUMU PyOLISIMHU, & HAMMEHIIHMIA — 3 KeJTOiqHUMU. ['eHOTHI
CC He BUSBICHHN Yy MAall€HTIB 3 HOPMOTpOpIyHMMHU PpyOusmu. Haibimeon
NOKA3HUKH CIIOCTEPITAlOThCSA CaMe B MALIEHTIB 13 KEJIOTAHUMH PyOLIEBO3MIHEHUMU
TKaHUHAMU, 10, O€3YMOBHO, TpeOa BpPaxOBYBaTH Ha €Tami SK J1arHOCTUKH, TakK 1
CKJIQJIak04M MJIaH XipPypPridyHOro Ta KOHCEPBATMBHOIO JIIKYBaHHA. Ha Hamy aymky,
came HasBHICTH ayens C  MmMIBMINYE BIACOTOK  YTBOPEHHS  KENIOiAHOI
pYOLICBO3MIHEHOI TKAHWHHW, a cama HasBHICTH anenst G Moke OyTH KpUTEPIEM
MIHIMI30BaHOTO PO3POCTaHHs pyOUEBO3MIHEHOT TKAaHMHM Ha BCIX eTanax
(opMyBaHHS 3 YTBOPEHHSIM HOPMOTPO(IYHOrO PyoLs.

HactynHuMm eramoM Halioro JOCHIKEHHS CTaJI0 BHBYECHHS BIJAMIHHOCTI
30BHILIHBOTO CTaHy PYOLICBO3MIHEHUX TKAHWH Y 3AJICKHOCTI BiJ T€HOTHITY B TPyl
NAIEHTIB 13 MATOJIOTIYHUMH PYOLSIMH B PI3HUX TOMOrpadoaHaTOMIYHUX TUISTHKAX
rojoeu Ta mwmi. Jlo wiei rpynu yeimmm 45 ocif, 25 13 AKMX Maid rOMO3UTOTHHIMA
renotun GG, a 20 oci® 6ynu 06’eqHanl y rpyny 3 reHotunamu GC 1 CC sk HoCii
MiHOpHOTO asnens C.

HeoOx1aH0 3a3HauMTH, [0 HOPMAJIbHA KOHCUCTEHLIS PyOusl BUBHAYAETHCS Y
40 % manienTiB 13 reHotunoM GG ta 'y 25 % BUNaakiB y oci0, MO € HOCISIMU aJIeis
C (GC + CC). O3Hakyn NOMIPHOIO YIIUTbHEHHS BUSBJICHO Y 60 %, 1m0 MaroTh
renotun GG, tay 75 % Bunaakie nauieHTiB 13 reHotunamu GC ta CC.

O3HaKky MOMIPHOI EPUTEMH CHOCTEPIraOThCA y 52 % BUMAAKIB MALEHTIB 13
reHotunoM GG ta 85 % 13 renotunamu GC ta CC. 3Beprac Ha ceO¢ yBary 3Ha4yHO
OuIbIIA KUTBKICTB 0C10 13 TeHoTHUoM GG (12 0c¢10), Hixk 0c¢i0, 110 € Hocisimu anens C

(renotunu GC 1 CC), 3a 03Hakamu 310poBoi mikipu (p=0,027).
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Jlewio 1HIIA KapTUHA CHOCTEPIracThCs MiJ 4Yac aHajidy MOKa3HWKa, W10
XapaKTepU3y€e€ YYTAUBICTh PyOLs: y MALIEHTIB 13 MATOJIOTTYHUMHU PYOLSIMH, IIO
MarTh reHotun GG, HampyKeHICTh cnoctepiraetecs y 60 % BUMAAKIB, 3HAYHO
plALIE 151 03HAKA 3yCTpivaeThes y manieHTiB 13 reHoThnamMu GC ta CC — 25 % oci0.
[Tomipuuii cBepOik BiamiueHO Y 40 % BUMAKIB y ManieHTIB 13 reHoTUnoM GG 1ay
75 % BunanakiB y oci0, HociiB anens C. BiAMIY€HO CTaTUCTUYHO 3HAYMMY PI3HHUIIIO
JaHOi O3HAaKW y 0cCi0 13 pI3HUMHM TEHOTUNAMHM MOJIMOP(HOro BapiaHTa reHa
COL1A2 (rs42524) (p=0,034), 1m0 mATBEP/UKYE PE3YJAbTaTH  JOCIIKEHb,
npoBeacHux panime [208, 286].

Ha Hamy nymKy, aHaji3 moKa3HUKa, [0 BU3HAYAE MJIOILY PyOIs, HEOOX1THUM
Ha €Tari MEPBUHHOI N1arHOCTUKH PyOLEBO3MIHEHMX TKaHWH. O3HaKa Majoi Mol
crocTepiraeTecs y 72% BUNAAKIB y MALIEHTIB, 110 MaroTh reHotun GG, tay 60 % —
B 0ci0 13 reHotunamu GC ta CC. Cepenns mjoina pyons Bia3HadaeThes B 28 %
(ocobm 13 renotunom GG) ta y 40 % BUNAAKIB y MALIEHTIB, IO € HOCISIMH aJiEs
renotunis GC ta CC.

Omxe, MO>KHA JIATH BHCHOBKY, IO y TAI€HTIB, sKI € HOcisimu anens C
(rerotun GC ta CC), cnocTepiraroThCst OUIbII BUPAKEHI O3HAKA
HU3BKOIJTMHHOTO XPOHIYHOTO 3aMaJICHHs IIKIPH, 110, HA HAly AYMKY, CBIAYMTH PO
MO>JIMBUI BIUIMB OJHOHYKJICTUAHOIO 3aMIlIEHHS Ha (Pi310J0Ti4Hl  PYHKIIT
KOJIareHy, a camM¢ Ha Horo cnenu@iuHy B3aEMOJII0 3 PI3HAMH MOJIEKYJIaMHu Ta
KiTHHaMK. Came 110 0COOJIMBICTE HEOOXITHO BPAaXOBYBAaTH, BUBYAIOUM MATOICHE3
YTBOPEHHSI MATOJIOTIYHUX MICIASONEpaliiHuX pPyOLiB MIKIPA 13 CKIIAJaHHIM
NOMEPEAHBOIO MPOTHO3Y PE3YJBTATIB ONEPATHBHOIO BTPYYAHHS Ta MOJANBIINX
PO UIAKTUYHUX 3aXO0/I1B.

OaMH 13 HaNpsAMKIB TE€HETHUYHOTO MOCIHIKCHHS MPUCBIYCHHUIA BHBUYCHHIO
3B’SI3KIB MK HAsIBHICTKO y TeHOoTuml mnoiimMoppHoro Bapianta reHa COLITA2
(rs42524) Ta nokaznukamu Y3Jl 1 RGB pocmimkenHs. Y KOHIA rpyni NOPIBHSHO
NOKA3HUKH €XOT€HHOCTI PYOLIEBO3MIHEHUX TKAHWH Y NAL€HTIB 13 TeHOTUIOM GG 13

MOKa3HUKaMu maiieHTiB 3 00’ eqaannmu regotunamu GC ta CC.
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VY rpyni cnocTepeeHHs 3 HOPMOTPO(IYHUMH PYOLIsIMU 00’ €JHAHI TEHOTUIH
GC Ta CC Bu3HaucHo y 20 % Bunaaki, 80 % — B 0ci0 JaHOI TpyNy BCTAHOBJICHO
romMo3urotHuil resotun GG. YV rpymi naimieHTiB 3 aTpodiyHuMH pyousmu B 66,7 %
BUIAJIKIB criocTepiraerbest reHotun GG, a HasBHICTh BUMAMKIB y OCIO, 1110 MAKOTh
renotun GC un CC — ynagivi menma (33,3 %).

Crmia 3ayBaXuTH, OI0 B TPYMI MALIEHTIB 13 KEJIOIAHAMHU Ta rnepTpopiYHAMHA
pyOlsIMH CHIBBIAHOWIEHHSI KUIBKOCTI BHsIBICHUX reHoTuniB GG Ta 00’emHaHHUX
reHotuniB  GC+CC mnpakTU4HO HE BiApI3HAEThCA. Lle HE MATBEPIKYIOThH
3pedepoBani mireparypui aasi [30, 87].

[lim 4vac feTagbHOrO BUBYEHHS MOKa3HWKIB Y3J| y PpI3HUX 30HAX
pPYOLICBO3MIHEHMX TKAHWH Ta [MOWIYKY iX KOPEJIATUBHAX B3a€EMO3B SI3KIB 13
HasBHICTIO anemB y HocliB reHotumiB GG, GC ta CC HaMH HE BUSBIICHO
B3a€MO3B'13KY MK 1HAeKcoM Y3/ L1/2, akuii mokasye xapakTep 3M1HM MOKa3HUKIB
€XOrCHHOCT] B LICHTPAJIbHUX Ta NEpUPEPUUHNX TKAaHUHAX PyOLs, Ta iIHACKCOM Y31
L3/4, mo xapakrtepuzye 3MIHM TOKA3HUKIB €XOICHHOCTI y MEIIaJbHOMY Ta
JUCTAJIBHOMY Kpasix pyOlls, 3 reHoTunaMu nojaiMop@uoro Bapianta rena COL1A2
(rs42524) B yciX YOTUPBOX IpyHax COCTEPEIKEHHSI.

AHami3 JUHAMIKKA 3MEHIICHHS MOKA3HUKIB HU(POBUX 3HAYEHB KOJIBOPOBHX
KOMITOHEHTIB T1J 4ac Bi3yaiizauii TKaHWH HOPMOTPO(QIYHMX PyOLIB TaKoXK HE
NOKAa3aB BIPOT1AHOI Pi3HUL MK narieHTamMu 3 reHotunoM GG Ta rerorunamu GC
+ CC B yciX TpbOX TOYKax pyOLEBO3MIHEHMX TKAHWH 32 TPbOMa KOJbOPaMH
CHEKTPA, U0 BUBYAIUCS.

Y TOi K€ Yac OTpMMaHl HaMW [JaHl 0100 J030BAHOTO YTBOPCHHS
pyOLIEBO3MIHEHMX TKAaHWH 3a HasBHOCTI ajiefiss G Ta MIABUUICHHS LIAHCIB 10
KeNoinn3alii TKaHWH i 4Yac YTBOPEHHS pyOuiB 3a HasBHOCTI anens C, ioro
3B’SI3Ky 3 O3HAKAMH HU3bKOIUIMHHOIO XPOHIYHOIO 3alaj€HHS MIKIPH MOXKYTh
cBiguAaTd Tpo BumB nomiMopgiamy reHa COL1A2 (1s42524) na cneumndiuny
(1310JTOTIYHY B3AEMOJIIK0 KOJIAr€HY 3 PI3HUMM MOJICKYJIAaMU Ta KJIITHHAMU M1J] 4Yac

YTBOPEHHS pyOLICBO3MIHEHUX TKAHUH Y PI3HUX JUISTHKAX FOJIOBM Ta LIHi.
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Omxe, BU3HaUeHHs reHoTuny noaiMopdizmy rena COLTA2 (1s42524) moxe
CTaTH JOJATKOBUM A1arHOCTUYHO—TIPOTHO30BAHUM MApKEPOM Mij 4ac AOCIIHKCHHS

YTBOPEHHSI pyOLIEBO3MIHEHUX TKAHWH Yy PI3HMX TOMOrpadoaHaTOMIYHMX AUISTHKAX

TOJIOBH TAa IIHl.
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BUCHOBKHA

VY muceprauiiiHiii poOOTI HABEIEHO HAYKOBE OOIPYHTYBaHHS 1 MPAKTUYHE
BUPILICHHS OJHI€] 3 aKTyaJbHUX 33134 XIPypridyHOi CTOMATOJIOTII: YIOCKOHATIEHHS
METOMIB HEIHBA3WBHOI JIArHOCTUKH MICISIONEPALIAHAX  HOPMOTPOQIYHMX 1
MaTOJIONTYHUX PYOIIB MIKIpH OOAMYYs Ta [MIKi LUISIXOM 3aCTOCYBAHHS CY4YaCHUX
M (POBHX Ta KOMIT FOTEPHHUX TEXHOJIOTIN 3 ypaxyBaHHIM I€HETUYHOI CIIAIKOBOCTI.

1. BcraHoBneHO, WO mig 4Yac Bi3yamiizamii 1HTAKTHOI MWIKIPH PO30DKHICTB
NOKA3HUKIB CIIEKTPAa AOCTOBIPHO 3MIHKOETBCS 3 TEHACHUIE A0 TMOCTYMOBOTO
3HIKCHHS. HAMMEHINWI TPagleHT CHOOCTEPITaeThCAd Y MOKA3HUKA YEPBOHOIO
KOJILOPY (B CEPENHBOMY Ha 4 OJWHUIN), HAWOLIBIIMX 3HAYEHD JIOCATAE 3HMXKCHHS
NOKA3HUWKA 1THTEHCUBHOCTI CMHBOTO KOJIbOPY (B cepeanboMy Ha 10 oauHMIE), 110
poOUTH HOr0 MPIOPUTETHUM CHEKTPOM KOJIBOPOBOi XAPAKTCPUCTHKM 1HTAKTHOI
WIKIpU. AHa3 TOKA3HUKIB CHEKTpa HOPMOTPodiuHMX pyOlIB  BiA3HAYAE
HaliMEHIIMI TPagleHT CUHBOTO KOJBOPY 3 MIHIMAJIbHAUMHU 3HAYEHHSIMU B AUCTANIBHIM
YacTHHI pyOus 3 OJHOYACHOK (IKCALliEl0 MAKCHMAJbHUX 3HAYEHb YEPBOHOTO
Konbopy. HaiiOuibm po30i>KHOCTI CIIOCTEPITAKOTHCS M1 4ac aHami3y KOJIbOPOBOTO
CIEKTPA KEIOIMHUX PyOIlIB A€ BIIMIYAETHCS PI3Ke 30UTBIICHHS TOKA3HUKA CUHBOTO
KOJIbOPY 13 HE3HAYHUM 30UIbIICHHSM [MOKA3HWKA YEPBOHOTO 1 OJHOYACHHUM
3MCHILECHHSM NOKA3HUKA 3€JIEHOTO KOJBOPY B 3€JIEHOMY KOJBOP1 CIEKTPA.

2. BcTaHOBJIEHO, LI0 MApaMEeTpPH BCIX TPHOX KOJbOPOBUX KOHCTAHT MPH
aHa31 aTpopIyHUX € HAUOIMKYMMU 32 CBOIMHM 3HAUYEHHSMH J0 IHTAKTHOI WIKIPH,
0cOOMMBO B JUISHKAX MEMIAIBHOTO Ta JaTepalibHOTO KpaiB pyOus. Ilig wac
nuppoBoi  Bidyamizamii HOPMOTPO(dIYHMX pPyOlIB BH3HAYAETHCS 3MEHINCHHS
NOKA3HUKA y CEPENHBbOMY Ha 71 + 6 OAMHHULB, & CIIEKTP NPEACTABICHUN Y BUTIISAIL
Tpaneuii HenmpaBUIbHOI (GOPMHU 3 MIHIMAJTBHOK BI3yali3ali€ld CHHBOTO KOJIBOPY,
KMl YaCTKOBO MEPEXOANTH Y CHEKTP OmakuTHOro. Ha eram umdposoi Bizyamizamii
TKAaHWH TinepTpopiyHUX pyOlIB BCTAHOBJIEHO, IO IHTEHCUBHICTH IOKA3HHUKA
3MCHILEHHS B TOCTOBIPHUX IHTEPBAIAX UM(PPOBUX 3HAYEHb YEPBOHOTO KOMIIOHEHTA

B cucteMi RGB cTaHoBuTh y cepeaHbOMy 6 OAMHHLb, IO € BIPOTLAHO MEHUIOK Y
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JVMHAMIL 3M1H TOKA3HUKA 3€JICHOTO CIEKTPA, KW CTaHOBUTh Y cepeanbomy 10 + 3
onuHuLl, a Qirypa cnektpa y 87% BuUNAAKIB BI3yalmi3yeTbes y BUTMAAl QIrypu 3
HENPABWILHOIO TOJIITOHATBHOK (POPMOIO, JTIBOK YACTHHOIO SKOi € CMY>KKA CHHBOTO
KOJIbOPY, 10 B MPOJOBKEHHI 3 MApaIEILII0 BICI OpMHAT CTOHINYEThes. HaitOinbimi
PO30DKHOCTI CHOCTEPITalOThC B CHHBOMY KOJIBOP1 CHEKTpa KEJIOiAHMX pPyOuiB 1
JOPIBHIOKOTh Y CEPEaHbOMY 15 + 4 OAMHHILI, a COEKTP MOBEPXHEBUX TKAHUH MAe
HariB31pyacTy OyJI0BY, BECh LICHTP SIKOro 3aiiMae OUIHIA KOJIip

3. BceraHoBneHo, mo 93 % BUMaAKIB B 1HTAKTHIA MIKIpl IIap ACPMU Mae
CTPYKTYPY 31 3HH)KCHOI0 €XOTEHHICTIO, a TINoJEpMa Ha MEXKI 3 CITYACTUM IIApOM
JEPMU MA€ TIMEPEXOTCHHY CTPYKTYPY B 97 % nocnipkens. [Toka3HUK €XOreHHOCTI
B CepeaHiil 30H1 arpoiuHmx pyOwiB 3a(iKCOBAHMI BIIHOCHO MCEHIOMM Ta B
CEPEOHbOMY CTAaHOBUTH 74,9 + 6, a B nepu(epruuHuX BiAaiIax HAONMIKAETHCSA N0
HOpMU. Y 97 % BUManKiB CTpPyKTypa rineprpodiuaux pyOLIB CHOCTEPIracThCs
rINOEXOr€HHOK Ta B MOPIBHAHHI 3 HOPMOTPO(MIYHUMHU PYOLSIMU 3HMKYETHCS HA
8,14%. IToka3HUK €XOTN€HHOCTI B CEPEAHIN 30H1 PyOllss CYTTEBO 3MEHINYEThCS, HA
BIJIMIHY B1JI OMEPEAHIX TPy, Ta B CEPEAHBOMY AOPIBHIOE 59,8 £+ 3. YV MeniaapHOMY
Ta JATCPATBHOMY Kpasx MOKA3HUKH 3MEHINYKOThCS a0 66,1 + 3 Ta 63,1 £ 3
BI/IMOBIIHO, 1[0 CBIYMUTH MPO HEOJHOPIJHY LIIJIBHICTh EJIEMEHTIB CHOJYYHOI
TKaHWHU, a JaHl 100 OB Bi3yani3amii KeJIOoiqHUX pyOIiB 3yCTPIYatOThCs Y
HaHOUTbIIMX PO301KHOCTSX BEJIMUMH: Y CEPEH1 30H1 pyOLs cTaHOBHTh 49.9 + 4, a
B MEIIAJIbHOMY Ta JIaTEPAJIbHOMY Kpasx — 53,9 + 2 ta 59,1 + 2 BiANOBIAHO.

4. BeranosieHo, mo Y3/[-rpama arpodiuHux pyOLiB Bi3yami3yeThCs PI3KUM
3MCHILECHHSM TOBIIMHHU €IMIIEPMICY B cepeaHboMy Ha 3748 %, rmmOuHa 3ansranss
pyOueBoi TkanuHu Bapitoe Big 0,92 mo 2,14 mm. [loBepxHsa pyOust mMae BUIIISAQ
BUTATHYTOIO KJIMHA, a (hopMa — BUIVISA CIUIOLIEHOro ennca ado mipamigaibHOTO
KOHyca. ¥ rineprpodiuHux pyOLiB CIOCTEPIracThCs 3HMKEHA €XOTEHHA CTPYKTYpa
eniaepmicy, HaAOMMKEHA 0 THTAKTHOI WIKipH, ane B 26—41% BunaakiB Mae rimOoOKe
3ansaranHs B cepennbomy 0,39 + 0,12 mm. PyOnieBo3MiHeHa TKaHWHA BI3yalli3y€ThCsS
YITKUMHA OOMEKEHUMU KOHTYPaMH, BUCOTA SKUX 3MEHIIY€EThCS 10 nepudepii pyois

Ta J0CATaE MAKCUMAJIbHUX 3HAYEHb y foro nenTpi. [1ia yac Bizyanizaiii eniaepmicy
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KEJIOTNHMX pyOLiB BCTAHOBJICHO 3HM>KECHHSI HOTO TOBIIMHU B CEPENHBOMY Ha 8,26 %
3 HasBHICTIO CyOemiaepManbHOi AUISHKM 32 PaxXyHOK MYKOIAHOTO HaOyXaHHsS
KOJIAr€HOBUX BOJIOKOH. ['MOWHa 3ansiraHHs aocsrae HaWOUIbIIMX 3HAYEHb Ta
KojuBaeTbes Big 4,8 mo 13,3 MMm. Y 62 % BunajkiB 3a(ikCOBAHO TIMOEXOTEHHI
JOUISIHKM HETPaBWIIBHOI (POPMH, MK IHTAKTHOK JACPMOKO Ta PyOLICBO3MIHEHUMH
TKaHUHAMU MEXa CIOCTEPITAEThCs JIUIIE B 7 %0 BUMAIKIB.

5. YV nmauieHTiB 3 HOPMOTpPOQIYHMMH  pyOUsiMH B PI3HHX
TonorpagoaHaTOMIYHUX AUISHKAX TOJIOBU Ta MIWi YacToTa, 3 SIKOK 3yCTPIYAETHCS
reHotun GG rena COL1A2 (rs42524), 30inbuieHa B 1,44 pazy (80 %), a yactora
anens C 3HmkeHa B 2,56 pasy (10 %) (x2=3,21; p=0,07) B nOpiBHSAHHI 3 MAI[IEHTAMH
3 maroyioriyHuMu pyousmu (55,5 % ta 25,6 % BIANOBIAHO). Y TPyIl MALi€HTIB 13
naronoriyHuMu pyousmu reHotunu reHa COL1A2 (1s42524) 3a nasBHocTi anenst C
(GC ta CC) acowiifoBaHi 3 ACSIKUMH MMapaMEeTPaMH 30BHIIIHBOTO KJIIHIYHOTO CTaHy
pPyOLIEBO3MIHEHUX TKaHUH: Komip pyous (p=0,027) ta yytnusicte pyous (p=0,034).
BiacyTthHi acomiaruBHi 3B’s3kM MK noniMopduuMu Bapiantamu reHa COL1A2

(rs42524) ta nokazaukamu Y3]] ta RGB.
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NPAKTUYHI PEKOMEHOALLIT.

1 Ha eTani 006’ekTuBi3auil  pe3ynbTaTiBMEPBUHHOT  AiarHOCTUKM
nicnaonepayiiHUX HOPMOTPOMIYHMX Ta NATONOriYHUX PYOLIB LWKIpU 06/1M4ys Ta
LK CMig BMKOPWUCTOBYBATW TakKi MasioiHBa3VBHI METOAM, AK aHani3 KO/IbOpPOBUX
CBITNI0BMX CBIT/IMH Yy cucTemi RGB Ta Y3-40CnIgKeHHS.

2. [Ona aHanisy CBITNOBUX CBIT/IMH PEKOMEHAYETbCA 3acToCyBaTu
Komn’toTepHy nporpamy AdobePhotoshopCC, 3aBaHTaxywun  LMPPOBI (POTO
PO3A4iMbHOT 34aTHOCTI He MeHW HiXX 300 nikcesniB, BUKOPUCTOBYHOUN MpPU LibOMY
BKNagky «pinbtp - Camera Raw» abo kombiHauiT knasiw Shift + Ctrl + Alt. AHani3
AKICHMX Ta KIIbKICHUX MOKa3HWKIB CrnekTpa MNpOBOAMTLCH, BUKOPUCTOBYHOUM
4yuCnoBi JaHi Ta AaHi reomeTpii CrekTpa Yy BepxXHbOMY NpaBOMY KyTi BiKHa, L0
CrnBaE.

3. Mig vac npoBegeHHAa  Y3-OOCNiMKEHHs  Cnif  3acTOCOBYBATU
BMCOKOYACTOTHI  JaTyuMky Ta 3BeptaTy yBary Ha [MOMHY  3andraHHs
PYOLEBO3MIHEHUX TKaHWH, YiTKICTb X KOHTYpIB, €XOreHHICTb CTPYKTYpWU Camoro
pybus Ta HABKOJIMLWHIX TKaHWH, WO NPUAAratTb A0 HbOrO.

4, [Ona  cknafaHHa  nojanblioro  anroputMy  npodinakTUYHUX  Ta
NiKYBa/IbHUX 3ax0AiB y micnsonepayinHoMy nepiofi peKoMeH40BaHO MPOBeAEHHS

LOCNIIPKEHHS LLOAO BMU3HAaYeHHs nonimopgiamy reHa COL1A2 (rs42524).
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