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TPABMATOAOI'UA

OBOCHOBAHUE BbIBEOPA U PACHET XXECTKOCTU
YHWUJTATEPAJIbHOIO CTEPXXHEBOI'O AMMAPATA
MNP NEYEHN NMEPEJIOMOB MbILLEJIKOB
BOJIbLUEGEPLIOBON KOCTU
H.H. Xeucwxk, B.A. Ba6aaan, O.I'. Aépynun*

Xapvroeckas meduyunckan axademus nocreduniomnozo obpasoeanusn
*Xapvroeckull HAYUOHALbHBLY YHUBEPCUMEem PAOUOINEKMPOHUKL

IIpuBeieHBI MATEPHABI MATEMATHYECKOT'O PACYETA KECTKOCTH KOHCTPYKIIMA YHUIATEPAE-
HOTO CTEPKHEeBOT0 anmapara, M3ydeHa 3aBHCUMOCTD KOIHYECTBA CTeD/KHEH, BeIMIMHA BHEII-
Helf OIOPHI anmmapara, PACCTOAHME OT KOPTHKANBHOIO CJIOS A0 BHELIHEH OMmOpHI, fUaMeTp
CTep:kHe# OT NPHUIAraeMoro BHEUIHero BO3AeHCcTBUsA. PaccMOTpeH BHIGOD ONTHMAILHOTO
CTepKHEeBOro anmapara ¢ HO3HIMIA KeCTKOCTh QMKCAIMA / MHBASABHOCTh BMEIIATEILCTBA., ¥ C-
TAHOBJIEHO, YTO ONTHMAJLHBIM SABJIAETCA YHHIATEPAIbHEIH CTePXKHEBO alnapaT ¢ BHEIIHe |
onopoii or 50 f0 150 MM, cofeprxaimuil 3 cTep:KHA JuaMeTpoM 6 MM, 1P MUHAMAJILHOM pac-
CTOSTHHM MeX/y KOPTHKAaJIbHBIM CJI0eM KOCTH M BHEINHEH OIOpOoii annapara.

Knioveevie cnosa: nepenom mvLujenco6 6oavuLebepyo80il Kocmu, cmepichesoll annapam, na-

memamuyeckoe 060CHOBAHUE KOHCMPYKYUU.

OcHOBHas 3a1a4a JeYeHHs BCeX BHYTPUCYC-
TABHBIX IIEPEJIOMOB CBOJUTCH K BOCCO3JAHHUIO
aHATOMHYECKHX OCOOEHHOCTEl IOBPEKAEHHBIX
CYCTaBHBIX IIOBEPXHOCTEH U paAHHEMY HavaJy Ie-
puosia peabuIHTANUH, YTO JOJIKHO 06ecIednTh
IoCTpajaBlleMy XOPOIIyio PYHKIMIO CycTaBa i
IpPeOTBPATHTE IpeskAeBPEMEeHHOe Pa3BUTHE OC-
TeoapTpo3a. MHOrHe COBpeMeHHbIe OPTONe/bI pe-
KOMEHJYIOT IIDH IIePeIOMAaX MBILIEJIKOB GoJbIIe-
6epIoBOil KOCTH BHIIOIHATE CTAGUIILHEIN BHYT-
PeHHUH OCTEOCHHTE3, O3BOISAIONINIA B IOCJIE0e-
PAIMOHHOM [epPHO/e BhINOJHATH AKTHBHBIE IBU-
JKeHHs B cycrase [1, 2]. B To e Bpema cymecT-
BYET PAJ{ HCCJIeJIOBAHMIL, IOATBEDKAIOIIUX BbI-
COKYIO 3(h(heKTHBHOCTH KOHCEPBATHBHBIX METO-
JIOB JIeYeHHUs, IPHYEM BBICOKMH QYHKIIMOHAIb-
HBI pe3ynbTaT He BCera KOPPeIupyeT ¢ TINa-
TeJbHOH PEeHTreHaHATOMHYECKOH pemosuuuein
nepenoma [3, 4]. Takum 06pasom, MOXKHO IIPeX-
TOJOXKHTE, YTO METOJ, ITO3BOJIAIOIIMH HANMEeHb-
muM 06pa3oM TPAaBMHPOBATE MATKHE TKAHH 06-
JIACTH KOJIEHHOT'O CyCTaBa M obecrneymBaomuii
BO3MOYKHOCTh IIPOBEJIEHNA PAHHEro peabuiura-
LMOHHOTO IIePHOAA, IPHBEAET K YJIyYLIeHHIO Pe-
3yJIBTATOB JieueHuA. Ha HalI B3TIIsA, HAMMEHD-
1Ieif MHBA3MBHOCTHIO 06T METOJ MEeTalJI0-
OCTEOCHHTE3a CTePXCHEBBIM allIapaToM.

Marepuan u meronsi. Ha npumepe mogenn
OTIIENJIeHHOro (PacKoJ) mepeaoMa MBIIIEJKa
6osb1Ie6epIIOBOH KOCTH Ge3 mMIpeccun rybua-
TOH KOCTHOM TKAaHM NMOCTPOEHA CXeMaTH4YecKas
MozeNb GUKCAMH YHUJIATePaJbHBIM CTepiHe-
BBIM annapaTtom (puc. 1).
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Puc. 1. CxemaTuyeckoe naobparxkenue GUKCHpyIome
KOHCTpYKIHH (rpoduibHasA mpoexnus): 1 — 6omabime-
GepmoBas KOCTh; 2 — CTEPIKEHb; 3 — BHELIHAA OHo-
pa anmapara (IIaHKa); 4 — GUKCHPYOMAA raika
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Ina puKcHUpyIOmEe KOHCTPYKEUH, COlep-
Kameil HeCKOAbPKO (GUKCUPYIOIHUX CTepIKHEeH,
COoeNHEHHBIX obIeil mrankoi (puc. 1), BHem-
HAsa cuia P, feficTByomas Ha HanboJjee Harpy-
JKEeHHOe pe3b00Boe coeJUHEeHME (CTePIKeHb), OIl-
penesseTcs caeAyOUHUM cooTHOIeHneM [5-8]:

Q 2h

P—N(tgoc+T). (1)
rae @ — cuia, JeHCTBYIOas Ha IVIAHKY IIOX yr-
JIoM O K BepTukaiu, H; A — paccrosHue oT miaH-
KH 0 KOCTH (IPHHHMAETCH PACCTOAHME IO KOC-
TH B HEIIOBPEXKAEHHOM MecTe), MM; l — paccros-
HHe MeXKAY KPallHUMHM CTEePKHAMH (ompejesnsaer
AJUHY KOHCTPYKLHH), MM; N — KOJMYECTBO
CTepKHEe.

MunuManbHbIA fuamMeTp d (MM) pe3n6oBoit
YACTH CTEPIKHSA COTJIACHO YCIOBUAM ITpeeTbHO-
ro CHJIOBOTO BO3ZEWCTBUs Ha Haubojee HaArpy-
2KeHHOe Pe3b0oBoe CoeIHEeHNE ONIPe/IeIAeTCA 110

dopmyne P
d=113 J: (2)
Oy

rae O, — JONyCKaeMoe PacTAXKeHHe KOCTHON
TKaHH, OnpejeseMoe u3 GopMyJsl (3):
’ o, =gﬂ, 3)
n
rae On, — IpeAes TeKy4YecTH Marepuaja Ipu
pacTsikeHud; n=2 — KoahdunuenT sanaca. Jlas
KOCTHO# TKaHU Omp =75 MIla coOoTBeTCTBEHHO
G, =75/2=37,5 MIla[9].
Tny6una x BKDyYMBAHUS CTAJIBHOTO CTEPXK-
HA B KOCTE (0oJiee IPOYHOrO MaTepHaia B MEHE 2
NpPOYHBIH) onpejessercsa us popmyasr [1]:
dcs,,c
e, 4
4k,,rcp" @

rae O, ONpesesseTcA U3 BeIpakeHns (3) ¢ yue-
TOM TIpejiesia TeKYYeCTH CTaxu G, = 300 MIla:
c,=300/ 2=150 MIla; k,— xoadbduumeHT n0IHO-
76l pe3ndsr 0,6 [5]; Tep AONYCKAEMOE HAIpsKe-
HHe Ha cpe3 KOCTH, oIpejeseMoe 1o hopMyJie

Tepe =0,1c,, , (5)

rae c,‘,x=127 MIIa — BpeMeHHOE COIIPOTHBRIIEHUE
(mpezeJ MPOYHOCTH) KOCTHOM TKAHHU.

PeayasraTsl. Kak BugHO U3 puc. 2, 3aBUCH-
mocTH P(Q) npexacraBasiiorT coboil ypaBHEHHA
NPAMEIX C Pa3HBIMH YTJIOBBIMH Koa(dduuenTa-
MU, IpUYeM BHEeIIHAA cuaa P, neficTBylomas Ha
HanboJlee HarpykeHHOe pe3b6oBOe CoeAMHEeHNE,
YMEHBILIAETCA C POCTOM KOJIMYECTBA CTePKHeH B
dukcupyoeid KoHcTpyKun. OueBUIHO, YTO
ONTHMAJBHEIM IO CHJIOBOM XapaKTepUCTHKE U
YPOBHIO HHBa3UBHOCTY ABJIAETCSA KOHCTPYKIIUA
U3 Tpex, COEAWHEHHBIX IIAHKOW CTep:KHeH
(N=3), TaK KakK JaJbHeiluee yBeJIuYeHe KO-
4YecTBa CTePXKHeH He IPUBOJUT K COOTBETCTBYIO-
LEeMY POCTY KEeCTKOCTH (PUKCALIMH.

13 Boipakenus (1) ¥ Mo XapaKTePHUCTHKAM,
OpUBeIeHHEIM HA PUC. 3, OYeBHAHO, UTO cuia P
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Puc. 2. BaBucuMOCTH BHEIIHeH CHILI P, feficTBYIO-
meit Ha HauboJsiee HArpy»KeHHOE pe3bGoBoe coeuHe-
HUe, OT BHEIIHeH Cuibl @, AefcTByOMeH Ha IIaEKY
nop yriiom 30° k Beprrkany npu h=20 MM, =200 MM,
[J151 KOHCTPYKIMIA, cofiepkamux N crep:xuei
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Puc. 3. 3aBHCHMOCTH BHEIIHeH CHIbI P, neficTByio-
mieit Ha Hanbosee HArpy KeHHOE peabboBoe coeuHe-
HUe, OT BeJIMYMHELI yria ¢ upu cuiae @=1000 H
(100 xr), meiticTBylomeil Ha miaaEKy, h=20 MM,
[=200 MM, A1 KOHCTPYKIHIA, comepxamux N
cTepKHe#H

BO3PACTAET IIPH YBEJNIEHHH YIJIa O TPHIIOKEHUA
cuibl @ ¥ SBISIETCA MAKCUMAJIBHOMN IIPH CTPOTO
TOPU30HTATBHOM Boazeiictsuu (=90°) BHe 3aBu-
CHMOCTH OT KOJHYeCTBa CTep)KHeil B KOHCTPYK-
nuu. TeM He MeHee yBeJlMUeHNe CTePKHeH B QUK-
cupyoLleil KOHCTPYKIMY IPHBOJUT K YMEHbIIIe-
HUIO CHJIBI P B OCTAIBHOM JMana3oHe yIioB.

W3 naHHBIX puc. 4 OYeBHHO, YTO IPU yBe-
JIMYEHUH KOJIHNYecTBa GUKCHPYIOIIMX CTepKHek
B KOHCTPYKIIMH yMeHbIIaeTca cuaa P, xeiicr-
BylollaA Ha HaubGosee Harpy»xeHHoe pe3bbOBOE
coefuHeHHe. [laHHaA 3aBUCHMOCTD ABJIAETCSA He-
nuHeHHOH (runepbosudeckoii). B cBasm ¢ aTum
ONTHMAaJLHOE COOTHOIIIEHHE MEX/1y YMeHbIIIeH -
eM CHJIBI P 1 CHH>KeHHeM MHBa3HBHOCTH BMeIa-
TEJbCTBA JOCTUrAeTCs PN QUKCUPYIONIeif KOH-
CTPYKILMM, COAEpPIKAIIeil IOPAJKA TPEX CTepIK-
Heil, COefUHEHHBIX IIJIAHKOM.

Hcxops us rpadMKOB 3aBUCHMOCTEH cuJbl P,
AedcTBYIONEH Ha HanboJiee HATPYKEeHHOe Pe3kb-
60BOE CoefMHEHHUE, OT AJUHBI QUKCHDYIOMeH
KOHCTPYKImu [ (pHC. 5), MOXKHO CAeJaTh BBIBOJ
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0 TOM, YTO P! YBEJIWYEHUH JINHBI GQUKCHDYIO-
1€l KOHCTPYKITAM IPOMCXOAHUT YMEHbIIEHUE CU-
Jibl, JedcTByoLel Ha Hauboiee HArPY KEeHHBIH
CTepyKeHb, IPUYEM ONTHUMAIBLHAA AJIHHA KOHCT-
PYKIIHM HaXoAuTCA B Auanas3oHe 50—150 MM npu
KOJIHYecTBe QUKCHDYIOIMX cTepkHed N=3.
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Puc. 4. 3aBucHMOCTS BHeIITHEH CUJIBI P, NeficTBYIO-
e Ha HauboJiee HAarpyKeHHOE pe3b00oBOe Coenu-
HEeHWe, OT KOJIMYEeCTBa CTePKHeH B QHUKCUPYIoImei
KOHCTpYKIuH npu @=1000 H (100 r), 2=20 MM,
=200 mm

\
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Puc. 5. 'padukn 3aBrCcHMOCTEN BHEIIHEH CHIIbI P oT
paccTosTHUA [ MeXKAY KPAaHHUMY CTEPKHAMY B QHK-
cupyomei KoHcTpykuu mpu @=1000 H (100 kr),
h=20 MM Opu pasnMYHOM KOMHYECTBe (PHKCHPYIO-
mux crepxuei N

Kaxk cienyer u3 rpapuKoB 3aBHCHMOCTEH
P(h), nsobparkeHHBIX Ha puc. 6, paccTosHMe OT Ha-
PYKHOrO Kpasi KocTé (KOPTHKAJIBHOIO CJIOA) IO
uUKCHPYIONel IUIAHKHA JOMKHO ObITh MUHIMAJIb-
HBIM ¥ OFPAHUYNBATHCH MCKIYUTENBHO aHATO-
MHYECKOH KOH(pHUIypamuei NOBPEeXXKACHHON 00-
JIACTH KOCTH ¥ MATKHX TKaHeil. 3aBUCHMOCTb yBe-
JNUYeHud HarpysKu Ha crepxHU (P) or yBenuye-
HUSA paccToAHUA (/) MeKAY KOPTHKAIBHBIM CJIO-
eM M BHEIIHe# IJIAHKOH TaK)e IPUBOJUT K 3a-
KJIIOYEHHIO O TOM, YTO ONTHUMAJIBHBIM ABJIAETCA
KOJMYECTBO (PUKCHPYIONINX CTepakHel N=3.

Ha puc. 7 npuBesien rpadHK 3aBHCHMOCTH
d(P), mo3BOAAINHA BHIGPATE ONTHMANLHBIH
JAuaMeTp pe3b00BOi YACTH CTEPIKHSA B 3aBHCHMO-
CTH OT BeJIMYHHBI BHEIIHEH CHUIIbI, AeHCTBYIOIIei
Ha HanboJiee HATPYIKEHHOE COeNUHEHHUE.
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Puc. 6. I'paduka 3aBuCHMOCTel BHEIIHEH CHIL P
OT PACCTOAHMA h MeXAy OAaHKOH M KOCTBHIO HPH
@=1000 H (100 xr), /=200 MM Ipu pa3aTHYHOM KO-
JnudecTBe (PUKCHPYIOMHKX cTepicHeit N
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Puc. 7. T'paduk 3aBucuMocT fuamMeTpa d CTeP:KHA
OT BHeInHel cuisl P, npunaraemMoi k Hauboiee Ha-
TPYXe€HHOMY Pe3bGOBOMY COeIMHEHUIO

W3 puc. 8 ciepyer, 4TO riiyOMHA BKPYUHBa-
HUSA CTPEIKHA B KOCTD JIMHEHHO 3aBUCHUT OT JHa-
MeTpa pe3bObl U JJIs CTEPXKHA JUAMETPOM 5 MM

cocraBiser He MeHee 16 MM. P=F1k.
X, MM

2 A
24 /

- /
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s//
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Puc. 8. I'padhuk 3aBNCUMOCTH TIIyOMHEI X BKPYYH-
BaHUS CTEPIKHSA B KOCTh OT AuameTpa d pe3sibl

PaccMOTpPUM BHIOOD ONTHMANbHOR HDUKCH-
pyIoleil KOHCTPYKIMH TI0 KPUTEPHIO ITPOYHOCTH
KOHCTPYKLM¥/MHBA3HBHOCTH BMEIIATEIBCTBA.
Il TOro HeOHGXOAMMO HANTH SKCTPEMYM (MH-
HHMYM) JACKDeTHOH nesneBoii dyHkuuu F, paB-
HOIi IPOM3BEIEHUIO KOJINYECTBA PUKCHDYIOIMMX
cTepskHe# N Ha COOTBETCTBYIOIYIO BEIMYUHY CHU-
Jibl P, BefiCTBYIOMYI0 Ha HanboJiee HArPyKeHHOe
pessboBoe coequnenue [10]: F=NP [9].

Jlnsi HOBHILIIEHAS HATJIAJHOCTH 3HAYEHHSA
AHMCKpPEeTHOI neneBoit Gynknuu F memecoobpas-
HO BHIDASHTH B IPOLIEHTAX, IPHHUMAA BeJIUYN-
HY CHJIBI P J|JIsl ONHOCTEPXKHEBOH KOHCTPYKIIMU
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3a 100 % (puc. 9). CorsiacHo BEIOpAHHOMY KPH-

TEPUIO KOHCTPYKIMH C OAHUM, ABYMSA H UETHIPb-

Ms1 QUKCHPYIOLIMMK CTEPXKHAMM DKBUBAJICHT-

HbI, KOHCTPYKIHUS € MATHIO QHKCHDPYIOMIHMHI

CTePKHSIMH IPUBOAUT K HEIIPOTIOPIUOHATBHOMY

yBeJIMYeHHUI0 HHBA3MBHOCTH BMeEIIATEIbCTBA 110

CPaBHEHMIO C YMEHbIIEHHEM AeiCTBYIoIei CH-

Jbl P. OnTHManbHOM ABIAETCA KOHCTPYKILMA C

TpeMsi GUKCUPYIOLIHMH CTePXKHAMHI, TaK KaK

[IpY 9TOM BapuaHTe 3HauYeHne F MUHMMaJIbHOE U
coorsercTByeT 90 % .

F.%
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Puc. 9. 3HaueHns AUCKPETHOMH IeeBoii QyHKIUU
F B npofeHTax

06cyxaenue. [IpoBe/ieH KOMILIEKCHBIN aHa-
JIN3 mapaMeTpoB (BeJIMYMHBI M YTJa IIPUIIOKe-

CoucoK JHTepaTypsl

HW ) BHELIIHEH CHJIBI, BO3JEHCTBYIOIeH Ha (DUK-
CHUPYIOIIYIO0 KOHCTPYKIHIO. BhIUMCIeHBI 3HAYe-
HUs BHEIIHeH cuibl P, mpuiiaraemoii kK Hanbosee
HarPYy’KeHHOMY pe3sboBoMy coeguHeHuI0. IIpo-
BE/I€H CHHTE3 OITUMAJILHOM GUKCHPYIOLIEH KOH-
CTPYKLMH, UCXOAA U3 YCIOBHI MHUHUMAJIbHOMN
MHBa3UBHOCTH ¥ IPOYHOCTH. Y CTAHOBJIEHO, 9TO
ray0uHA BKPYYMBAHKUA CTEPXKHA B KOCTh U Jiua-
MeTp CTePIKHSA 3aBUCAT OT BHELIHel cuiibl P, mpu-
JnaraemMoi K HaunboJiee Harpy»KeHHOMY Pe3b60BO-
My COeJHHEeHHIO, IPUYeM IPH yBeaudeHuu P, co-
OTBETCTBEHHO, BO3pacTaoT d U X. B cBA3H ¢ aTHM
U CHUKeHUs o0nieil MHBa3MBHOCTH BMeIlla-
TeJbCTBA HEOOXOJMMO YMEHBIIATh BEJIHYUHY
BHeNIHe# cuJibl P, npuiaraemMoii kK Haubouee Ha-
rpY’KeHHOMY Pe3b00BOMY COETUHEHMIO, C IIOMO-
b0 NPUMeHeHus QUKCUPYIOIEeH KOHCTPYK-
LM, COAepsKAalIeil HeCKOJIbKO CTePXKHEH, coeu-
HEeHHBIX IJ1aHKoi . Takum o6pas3oMm, JaabHelmee
HU3y4eHUe CHCTEMbI MaJIOMHBAa3UBHOTO ONIEPATHB-
HOT'O JIEYEeHUSI TAKUX TPABM SBJIAETCA IEePCIEK-
THBHBIM.

Brisoasl

OnTUMaNbHON ABIAETCA KOHCTPYKIUSA YHU-
JlaTepaJBLHOrO CTEPIKHEBOro almapara, COCTOsM-
Iasi U3 Tpex cTepskHei AuameTpoM 6 MM 1 nmero-
mas JINHY BHEIIHeMH omopsl (rasku) ot 50 1o
150 mm.
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OBI'PYHTYBAHHS BHBOPY I PO3PAXYHOK TBEPJIOCTI YHIJIATEPAJILHOT'O CTPHKHEBOTO
ANIAPATY IIPH JIIKYBAHHI IIEPEJJOMIB BHPOCTKIB BEJTHKOIOMIJIKOBOI KICTKH

M.I. Xeucwk, B.O. Ba6anan, O.I'. Aépynin

HagezeHo MaTepiaan MaTeMaTUYHOTO PO3PAXYHKY ¥OPCTKOCTI KOHCTPYKIII yHiTaTepalbHOTO CTPHK-
HEeBOTO aNapaTy, BUBYEHO 3aJIeKHICTh KLIbKOCTI CTPHIKHIB, BeJIMUNHA 30BHIIIHBOI OIIOPH aIaparTy, BiicTaHb
Biji KOPTHKAJBHOTO IIapy A0 30BHIIIHBOI OIIOPH, AiaMeTp CTPHIKHIB BiZl IDUKIaZIeHOT0 30BHIMIHBOTO BILIH-
BYy. PoarnsinyTo Bu6ip ONTHMAILHOrO CTPUIXHEBOTO aapary 3 MO3HIii xopeTKicTs hikcanii/insasusHicTs
BTPYJYaHHs. BCTAHOBJIEHO, IO ONTHMAJIBHHUM € YHiJIATEPaJIbHHUI CTPHIKHEBHII anrapaT 3 30BHIMIHBLOIO OIIO-
polo Big 50 xo 150 MM, yrpumylounii 3 crprkHi Aiamerpom 6 MM, npu MiEiManbHIH BiZcTaHi MixK KOpTH-
KaJbHAM IIapOM KiCTKM i 30BHINIHBOIO OIIOPOIO anapary.

Kn1owosi crosa: nepesom 6upocmris 8eauK0z0MiNK060T KiCMKUY, CMPUNCHeBU anapam, mamemamuy-
He 00T DYHMYBAHHA KOHCMPYKYIL.
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PROVE OF PREFERENCE AND CALCULATION OF STIFFNESS UNILATERAL EXTERNAL ROD SYSTEM

FOR TREATMENT TIBIAL PLATEAU FRACTURE
N.I. Khvisiuk, V.A. Babalian, O.G. Avrunin

In the article reported materials of mathematical explanation of stiffness unilateral external rod fix-
ing agent, studied association between amount of rods, length of external device, length between bone
and external device, diameter of rods and external force. Substantiation of unilateral external rod fixing
agent from point of stiffness/operative invasiveness. Demonstrated that optimal unilateral external rod
fixing agent is system with length of external device from 50 mm to 150 mm, containing 3 rods of 6 mm in
diameter if length from bone to device would be minimal.

Key words: tibial plateau fracture, unilateral external rod fixing agent, mathematical reason.

ITocmynuna 19.02.04

HEKOTOPbIE OCOBEHHOCTU
YPETPOBE3WUKAJIbHOTO MUKPOBMOLIEHO3A
Y NAUMEHTOK C NOBPEXIAEHUAMU TA3A B POLAX
A.A. Oneiinuk
Xapvroecxuil zocydapcmeennviii meduyunckull yrusepcumem

O6cenopano 17 namHEeHTOK C HOBPEXKAeHUSIMH Ta3a B POAAX U 3 *KeHIIHHbI, Y KOTOPHIX GbL1a
runeppenakcanua csa3ok rasa B III nepuoge 6epemerHoCTH. Pe3yabTaTsl IOATBEPAUAR BO3-
MOXKHOCTH BIHAHAA GHOJOrMYECKH AKTHBHON NPOAYKIMHA YPETPOBE3HKAILHOIO MEKPOGHO-

1eHO03a Ha CBA30YHEIHA alnapar Tasa.

Knwoueenie crosa: mas, axyuepckue mpasmbol, ypempose3ukaibiblit MUKpOOUOYeHO3.

VI3BeCTHO, YTO Y BEreTUPYIOIIHX MUKPOOPTra-
HHU3MOB MMEIOTCS COEAMHEHU, HEHTHIHbIE HIIH
aHAJIOTMYHbIe FTOPMOHAM BBHICIIUX OPraHU3MOB
(MHCYJIMH, KOPTUKOTPONHH, COMATOCTATHH, IIPO-
recTepoH, TOMOJIOT 'OHAXOTPOIUHBLICBOGOKAAT0-
I11ero TOPMOHA M T, II. (B TOM YHCJIe U PEJIAKCHUH),
(epMeHTEHI, MEAMATODEI U APYTHE GHOTOTHYECKHe
BeIleCTBa, AHAJOIHYHEIe BEICIIUM OPraHH3MaM,
KOTOpBIe ABJAIOTCA HEOOXOAUMBIM YCIOBHEM U
CleCTBHEM HHTErPAIbHOIM JKU3HEAeATEIbHOCTH
MuKpo6GHBIX nmonyaamuii [1-3]. Aro moapasyme-
BaeT BOBMOXXHOCTb HETIOCPE/ICTBeHHOr0 BIMAHAS
6MOJOrHYecK AKTHBHBIX HIPOAYKTOB MEKPOBHO-
TO IPOMCXOXK/IeHUA HAa CBA30YHKI aNmnapar JIOH-
HOTO COUJIEHeHMA Y JKeHIIMH, CTPaJAOIAX XPO-
HUYECKHM YPETPHUTOM U IIUCTUTOM, C YIETOM TeC-
HOii Tonorpaduyeckoil 1 HyHKIUOHATBHOH TOKa-
JIM3anUH N3y4aeMbIX OPraHos (ypeTpa, MOYeBOi
ITy3BIPE U 106KOBBIH cuMbus).

B pu3sHOIOrHYeCKUX YCIOBUAX B PE3YJIbTa-
Te 3CTPOreH-IIPOreCTePOHOBOro | PeIaKCHHOGY-
CJIOBJIEHHOrO YCHJICHHS BACKYIAPHIAIAY H Hel-
TPOYHNBLHO-203MHODNIBEHO! HHPHIBTPAIINH Pe-
MPOAYKTUBHEIX OPraHOB (B TOM YMCJe M TKAHH
J106KOBOTrO cuM(pPu3a) BO BpeMst reCTALHY MOJ
BIMAHUEM SHAONETIONAPHBIX (DepPMEHTOB (KOoJI-
JlareHasa, IpOTeoNuTHYeCKUe (DePMEHTHL), OCBO-
60K JAIOMMXCA NPU JerPAHYASIIUM, MOMKET 13-
MEeHATHCSA NPOHMIAEMOCTE TKAHEH! U IOTeHIIUPO-
BaTHCA ACTIONNMEDPHIANNA MATPUIHEIX GEJIKOB B
kounaresa [4—6], koTopas cnioco6Ha MEOTOKpAT-
HO YCHJIMBATHCHA NIPH BOCHATCHUH.

IIpu 9TOM Baj)kKHOE MeCTO MPHHAJJIEIKUT OC-
BOGOKAAQIONMMCS JIM30COMATBHBIM (hepMeHTaM:
HeHTpaJbHOI IpoTease, dJ1acTase, KoJLIareHase
[7], o6ycroBIMBAIOIINM JeIIOIHMEPHBALIHIO MAT-
PUYHEIX GEJKOB M KoJjareHa. A OpMHMMAS BO
BHHAMAaHME TOT GaKT, 4T0 GepeMeHHEbIe ABJIAIOT-
cs1 HauboJiee yA3BUMBIMHM B IJIaHE IPOHUKHOBE-
HUS ¥ aKTHBALMH BO3OyAHUTeNeH XPOHAIECKOM
YDOTeHHTANLHOM MHGEKINU BCIeACTBHE AK THBA-
IMH Pe3UAEHTHBIX MAKPOOPTaHU3MOB H3-3a 0CO-
GeHHOCTei! GanmaHca IOJIOBBIX TOPMOHOB 1 (h13uo-
JIOPH9eCKOro MMMYHOCYIIDECCHBHOTO COCTOSTHAA
[8, 9], rarHOE HaNPaB/IeHUE HCCIEAOBAHUN IPH-
obperaeT 0cofyi0 AKTYyaJIbHOCTS.

B nensax BHIpabOTKH pAOHATBHON TAKTH-
KM BeJeHUA GepeMEHHBIX M ONpeAesieHus: BO3-
MOXKHBIX (DPAKTOPOR, CHOCOGHBIX UI'DATH 9THONA-
TOreHeTUYECKYIO POJib B MeXaHM3Max ruieppe-
JIaKCAIUH CBSI30YHOIO annapara J00KoBOT0 CHM-
¢usa B III TpuMecTpe recranuy NpoBeeHbl KC-
cJIe0BaHUHA TATOJOIHYECKOr0 MEKPOGHOIeHo3a
MOYeBBIX myTei (yperpsl, MOYeBOro My3bIpA) ¥
JKeHIINH, 6epeMeHHOCTh KOTOPBIX TPOTEeKaia Ha
(one mepuoauecKuX 060CTPeHUI ypeTPaNbHON
WHOQEKNHH, a POALI OCIOKHUINCH PaspEIBOM
JIOHHOTO COYJIEHeHUA.

Marepuan u MeToasl. B cooTsercTBIH ¢ Xa-
PaKTepoM NpPeAIPHHATOrO MEKPOGHOIOrHYecKo-
FO MCCIeNOBAHMNSA BCe MAlMEHTKH C HAIWMIHEeM
YPeTpOBe3UKAaJbHON HHpeKuM 6binn o0beguHe-
HbI B TpH rpynnsi: I (koETpOIB) — 9 GepemenHBIX
B cpoke recranuu 38—40 Hesi ¢ HOPMAaJNBHOI Be-
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