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Henp nccienoBaHus: onpe/eieHne IMCTOJOTMUECKUX OCOOCHHOCTEH MOBPEKICHHOM CTPYK-
Typbl niepeguel kpecroodpaszHoi cBs3ku (IIKC) y aTneToB, NMpakTUKYIONIMX Pa3IMYHBIE BHIBI
criopta. MaTepHajabl 1 METOABI. YYaCTHUKU: MY)K4YMHBI (CpexHuii Bozpact — 24,52 + 3,36 rona),
MIPaKTHKYIOIINE pa3IuyHble criopTHBHBIE Urphl (rpynma 1 (G-1) — n = 13) u OoeBble HCKycCTBa
(rpymma 2 (G-2) — n = 13). Bee atnetsl (n = 26) ObuIH 00CIEIOBaHEI B CBSI3M C JKauoOaMu Ha
TpaBMy KOJIEHHOTO CycTaBa. buorncuiiHble MaTepralibl ObUTH TOJyYEHBI B XO€ apTPOCKOINYe-
CKUX BMeIaTenabcTB. OLeHNBanoCch KONMIECTBEHHOE COOTHOIIEHUE KOJIJTAr€HOBBIX BOJIOKOH BO-
sokHHCTOTO cinosi ruanuHoBoro xpsma [IKC. Msr ucnions3oBanmu merox Ban I'nzon, 0030pHYyIO
MHUKPOCKOTIHIO 1 MEKpodoTorpadupoBanue st MOPGHOMETPUH U OIIEHKU JaHHBIX. Pe3yabTaThl.
Ob6napyxeno goctoseproe (p < 0,01) pasnuune B MPOLEHTHOM COJICPKAHUU KOJIJIAr€HOBBIX BO-
sokoH ITKC y pasubix rpymm amietoB. Y atieToB (G-1) BeusiBieno 2,26 + 0,23 % KOJIareHOBBIX
BOJIOKOH. Y aTneToB (G-2) BeisBieHO 1,49 + 0,28 % KosutareHoBBIX BOJIOKOH B cTpykType IIKC.
HccnenoBanus BBEISBIIM T'€TEPOTeHHYIO CTPYKTypy XpsieBoii Tkanu IIKC y amieroB (G-2),
MIPaKTHKYIOINX O0eBble HCKycCTBA. 3aka0ueHne. OOHAPYKEHO, YTO MOBPEKACHHAS CTPYKTYypa
IIKC artneroB (G-1) umeer Oojee IUIOTHYIO, OJHOPOIHYIO CTPYKTYPY KOJUIATCHOBBIX BOJIOKOH,
yeMm noBpexxaeHHas crpykrypa [IKC arieroB (G-2). MoXHO MpennoaokuTh, 4to atiaeTsl (G-1)
6onee ycrorunBsl K moBpexaeHusaM [IKC B ciopTuBHOI mpakTHKe. 3HAYUTEIEHOE KOJIHIECTBO
tpaBM IIKC y atieroB, IpakTHKYIONIUX CIIOPTUBHBIE UTPHI, CBA3aHO C OCOOEHHOCTSMH TPEHHPO-
BOYHOTO IIPOLIECCa ¥ OONBIINMH TPEHUPOBOYHBIMHU Harpy3KaMH.

Kniouegvie cnosa: Cnopmusnvie mpasmul, 1IKC, konnazenogvie 6010KHA, 6UObI CHOpMA,
boegbie ucKyccmea.

BBenenne. TpaBMbl SIBISIOTCS OJHOM U3 OC-
HOBHBIX MPUYUH yXOJAa aTJIETOB W3 MPOGecCcHo-
HajgpHOTO cropTa. CHeruanucTbl OTHOCST TpPaB-
MbI KOJICHHOTO CYyCTaBa, OCOOCHHO TmepenHeit
kpectoobpaznoir cBs3ku (IIKC), x uumcmy mo-
BOJIGHO CEPHE3HBIX TPaBM, TPEOYIOIIUX JOPOTo-
crosamiero jeyenus u peadunurtarmu. [1IKC mpen-
CTaBJIIeT OO0 BHYTPHCYCTaBHYIO KOJUIATCHO-
BYIO CTPYKTYPY C OTpaHHUYEHHON CIOCOOHOCTHIO
K 3auBleHUIO [6]. Okono 20 % Bcex TpaBM KO-
JIEHHOTO CyCTaBa CBS3aHO C Pa3pbIBOM TKaHU
[IKC [7]. Menuku cyuTaroT, 9YTO 4aCTOTa TPaBM
[IKC cBs3ana ¢ BUAOM CHOPTUBHOHN NEATEIHHO-
CTH U TOJIOM aTieToB [2]. MI3BecTHO, UTO TPaBMBI
[IKC noBonbHO 4acTo CIy4aroTcsl B BUAX CIOP-
Ta, CBS3aHHBIX C BpAIllEHNEM KOJIEHHOTO CyCTaBa!

(hyT607, 6ackeT001, TopHBIE TBDKHU [1]. Dkcmep-
THl TaK)K€ YKa3bIBalOT HAa 3HAYUTENIBHBIA PHUCK
tpaBM [IKC y arneToB, mpakTUKYIOIIUX €IUHO-
OopctBa [4]. Menuky yka3bIBalOT Ha HEJIOCTATOK
HAYYHBIX HCCJICIOBAHMIA, CBSA3BIBAIOIINX TPABMBI
IIKC u MEeHHCKOB KOJCHHOTO CyCTaBa C TPEHH-
POBOYHOH W COpPEBHOBATEIBHOU CIHEIHU(PUKOM
BUIIOB criopTa [1, 3, 5]. MBI npeAnoaoKuiIn, 4To
CYIIECTBYIOT OIpENCICHHbIE THUCTOJOTUYECKUE
ocooenHoctu cTpykTypsl I[IKC atneroB B 3aBu-
CHUMOCTH OT BHJIa CHHOPTHBHOM IEATEIbHOCTH.

Hean uccjieoBaHUA: OTPEICICHUE THUCTO-
JIOTHYECKUX  OCOOCHHOCTEH  MOBPEKICHHOMN
ctpykTypsl [IKC y MyX4uuH, NpakTHKYIOIINX
pa3nuyHbBIe BHIBI CIIOpTa (CIIOPTUBHBIE WIPHI U
eIMHOOOPCTBA).
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MarepuaJjibl U MeTOAbI. Yuacmuuxu: MoO-
Joaple MY>XYUHBI (n = 26), 3aHUMaloIIecs pas-
JIUYHBIMHA CIIOPTUBHBIMH UTPAMH U Pa3TAIHBIMHU
BUJaMH OOEBBIX MCKYCCTB. YdacTHuku (n = 13),
MPAKTHKYIOIIUE pa3INdHble CIOPTHBHBIE WIPHI:
backerbon (n = 4), Bomeitbon (n = 3), dpyrdox
(n = 4), xokke#l (n = 2), cCOCTaBWIN TEPBYIO
rpynny (G-1). YuactHuku (n 13), mpaxTu-
Kyloliue OoeBble HMCKYCCTBa: BoJIbHas Oopb0Oa
(n = 2), rpexo-pumckas 6oprda (n = 1), m3r0110
(n = 5), kukbokcuur (n = 2), cam6o (n = 3), co-
ctaBmin BTOpyto rpymmy (G-2). Cpegnuii BO3-
pacT y4acTHUKOB — 24,52 + 3,36 roga. Cpeanuii
CTaX 3aHATHH CIOPTOM y YYacCTHHMKOB HCCIIENO0-
BaHus — 10,44 = 5,31 rona. Bce yyacTHUKH OBLTH
oOcieoBaHbl Ha TMpEeAMET TPaBM KOJEHHOTO
cyctaBa. Y BCeX aTiieTOB OBbLIM BBISBICHBI I10-
Bpexxaenust uinn paspsiBbl [IKC. Bee atners na-
Tu MHPOPMUPOBAHHOE COTJIacHe Ha ydyacThe B
WCCIIEZIOBAHUSAX W IyOIUKAIUIO PEe3yJbTaToB.
HccrenoBanne momydusio ogo0peHne JIOKaIEHOTO
atuueckoro komurera Kpacl' MV um. B.I1. Boiino-
Scenenkoro (mporokon Ne 39 ot 28.03.2012 r.).

Memoowvr  uccreoosanus. HccnenoBanue
TUCTOJIOTHYECKUX OCOOCHHOCTEW MOBPEXKICHUH
IIKC mpoBoaMiioCh B YCIOBHSX THCTOJIOTHYE-
CKOW JlabopaTopuu KadelIpbl OINepaTUBHON XU-
pypruu KpacI'MYV um. B.II. BoitHo-fIcenenxoro.
OOmmii meproa MpoBeneHHUs MCCIEeIOBaHUH Co-
craBun 6,72 £ 0,39 roma (2012-2018 rr.). Oc-
HOBHBIMH MaTepHaJlaMU U HCCIENOBaHHS II0-
CITy’KHMJTH OMOTICHHHBIE MaTepHaIIbl, TIOJTyUeHHBIE
B XOJI€ BBIITOJIHEHHUS apTPOCKOMHYECKUX BMeIlla-
TEJILCTB, IPH 00CIEJOBAaHNH KOJEHHBIX CYCTaBOB
y4acTHUKOB wuccienoBanna. OIEHKa ypOBHS
MPOYHOCTH M pacTsbkeHms ouonrtaToB [TIKC Bcex

YYaCTHUKOB MPOBOAMIACH C TIOMOIIBIO OMpee-
JIEHUs] KOJMYECTBEHHOTO COOTHOIIEHUs (Tpo-
LIEHTHOE COJIep’KaHUE) KOJUIareHOBBIX BOJOKOH
BOJIOKHUCTOTO ciosl ThanuHoBoro xpsma [IKC c
OKpYKalIUMHI o0pa3zoBaHusIMH. MopdomeTpust
Y OIIEHKa NaHHBIX TPOWCXOJWIIA B Iperaparax,
OKpallleHHbIX MUKPO(QYKCHHOM TI0 MeToay Ban
['m30H, ¢ moOMoOImIBIO 0030pHOW MHKPOCKOIIUU
(ucmionb30BajCcs TPUHOKYJIAPHBIH  MHKPOCKOI
MC-300) u yBenmuernuem mo 400.

Cmamucmuueckuii ananu3. CTaTHCTUIECKAS
00paboTKa M aHalM3 NAaHHBIX UCCICIOBAHUS BbI-
MIOJIHEHB! C TOMOUIBI0 CTATHCTUYECKOTO IMaKeTa
SPSS 17.0 u Mann—Whitney U-test.

PesyabTarpl. ['mcromormveckme wuccieno-
BaHMs ToKazaynm craructudecku (p < 0,01) 3Ha-
YUMBIE OTJHMYUS B TPOLEHTHOM COJEp)KaHUHU
kosutareHoBsIx BoJjiokoH IIKC y arieros, mpak-
TUKYIOIMX Pa3IMYHbIe CIIOPTUBHBIE HIPHI U O0e-
Bble UCKyccTBa. OOHAPYKEHO, YTO IMPOIEHTHOE
coneprkanue KoytareHoBbIX BosokoH IIKC y at-
netoB (G-1) cocraBuser 2,26 = 0,23 %, uro 3Ha-
YUTENBEHO OOJIbIIE JaHHOTO TOKa3aTess y aTiie-
ToB (G-2) — 1,49 + 0,28 %. Takxe BBISABICHO, YTO
crpykrypa tkanu [IKC y atneros (G-2) HeogHo-
pOIlHA ¥ MMEET XaOTHYHOE PACIIONIOKEHUE Kile-
TOK 30HBI TMEPBUYHOTO CYXOKMWJIBHOTO IMydYKa U
pBaHyl0 HaaxpsuHUy. /s OonbIIMHCTBA aTiie-
ToB (G-1) XapakTepHa AOCTaTOYHO OAHOPOIHAS
ctpykrypa Tkanu [IKC konennoro cycrama, ¢
POBHOM HAJXPSIIHUIIEH U OTCYTCTBUEM XaOTH4-
HO pAacCIONIOKEHHBIX KieTok. MHdopmarus o
MIPOLIEHTHOM COJIEpP’KaHUH KOJUIar€HOBBIX BOJIO-
KOH B CTpyKType mnoBpexaeHHoW Tkanu IIKC
YYaCTHHKOB WCCIIEIOBAaHUs TIpeJCTaBiIeHa Ha
pHUCYHKE.
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Collagen fibers in injured ACL of the participants
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3.A. Napmawesa, B.U. Kacumoe,
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Fucmonoauyeckulii aHau3 mpaeMupoeaHHol nepedHel

Kpecmoobpa3HoUi cesA3KU Y MYXYUH...

3aximoyenue. Crnenyer Mpu3HATh, YTO HC-
CIIeZIOBaHNE UMEET HEKOTOpPhIE OTPaHUYEHMUS], CBS-
3aHHbIE C HEOOJIBIIUM KOJMYECTBOM YYaCTHUKOB
B HCCIIEQYEMbIX I'PYINaxX U Pa3IMYHbIM XapakTe-
poM mnoBpexaeHuil cTpykrypbel IIKC (xoHTakT-
HBIM 1 OCECKOHTaKTHBIM). B03MOHO, OOIIHI cTax
3aHATUH CIIOPTOM TaKK€ OKAa3blBaeT HEKOTOPOE
BIIMSIHUE Ha pe3yJbTaT HCCIeNoBaHMWA. TeM He
MEHee MHCCIIEOBaHNE TIOATBEPKAAeT HaTuuue
TUCTOJIOTHUYECKUX OCOOCHHOCTEH MOBPEKICHHOM
ctpykrypsl [IKC arneroB, MpakTHKYIOUIMX pas-
JUYHBIE BUABI cropTa. JlaHHBIE HCCIIEA0BaHUSA
MOKa3bIBAIOT, 4TO B Ipymme atnetoB (G-2), 3aHu-
MAalOLIMXCAd Pa3IMYHBIMU BHIAaMU OOEBBIX HC-
KyCCTB, BbIsBIEHO aoctoBepHO (p < 0,01) meHs-
11ee KOJINYECTBO KOJUIAreHOBBIX BOJIOKOH B CTPYK-
type IIKC, uT0 yKa3piBaeT Ha MEHBIIYIO CIIOCO0-
HocTh I[IKC K pacTsKeHWI0 U CONPOTUBICHHUIO
paspeiBam. B rpymme arieroB (G-1), mpakTHuKyro-
IIUX Pa3IM4HbIe CIOPTUBHBIE UIPBHI, IPOLIEHTHOE
coJiepKaHue KOJUIar€HOBBIX BOJIOKOH B CTPYKType
TkaHu IIKC cymiecTBeHHO BBbIlIE, YTO MO3BOJISET
aTieTaM MMETh OOJIBIIYIO CIIOCOOHOCTH K COMpPO-
tuBieHnto Tkanu [IKC pacTspkeHHsSM U pa3phiBaM
NpU TpaBMax KOJEHHOTo cycraBa. Hammume 60J1b-
I0ro 00beMa Hay4YHBIX JAaHHBIX O 3HAYUTEIBHOM
KonmdecTBe TpaBM W moBpexaeHwmin [IKC cpemm
aTJIETOB, MPAKTUKYIOIIUX CIIOPTHUBHBIE HIPBHI,
MOXXHO OOBSICHUTH OOLIMM YHCJIOM aTJEeTOB, 3a-
HUMAIOIIUXCSI UMTPOBBIMU BHIAMU CIIOPTA, U OCO-
OCHHOCTSIMH TPEHHPOBOYHOTO TIporiecca (3Ha-
YUTETIBHBIM OOBEMOM M BBICOKUM YPOBHEM HH-
TEHCUBHOCTH TPEHUPOBOYHON HATPY3KN).
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Aim: the paper aims to establish the histological features of the injured ACL in male ath-
letes from various sports. Materials and methods. Participants: male athletes (average age —
24.52 + 3.36 years) from team sports (group 1 (G-1) — n = 13) and martial arts (group 2 (G-2) —
n = 13). All participants (n = 26) were questioned about complaints associated with knee injury.
Biopsy materials were obtained during arthroscopic interventions. The quantitative ratio of colla-
gen fibers in the fibrous layer of hyaline cartilage was evaluated. For the purpose of morphometry
and data evaluation the van Gieson method was used along with observational microscopy and
microphotography. Results. There was a significant (p < 0.01) difference in ACL collagen fibers
in different groups of athletes. 2.26 + 0.23% of collagen fibers were detected in athletes (G-1).
In athletes (G-2), 1.49 + 0.28% of collagen fibers were detected. The study demonstrated a hetero-
geneous structure of ACL cartilage tissue in athletes (G-2) from martial arts. Conclusion. Athletes
with injured ACL (G-1) have a denser and more homogeneous structure of collagen fibers com-
pared to (G-2). It can be assumed that athletes (G-1) are more resistant to ACL injuries in their
sports practice. A significant number of ACL injuries in athletes from team sports is associated
with the features of the training process and training intensity.

Keywords: sports injuries, ACL, collagen fibers, sports, martial arts.
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