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M ocKOBCKaH 06.rraCTb , pep 

flpedcmaefleHbt pe3yfl bmambt cpaeHumeJL bH020 uccJLedoeaHufl c y11acmueM 69 nat1iueHmoe 6 
eo3pacme om 42 ao 80 J1em c iJe2eHepamueHo-iJucmporjJu11ecKuMu 3a60JLe6aHUflMU K0JLeHH020 
cycmaea . E ofl bHbLM KOHmpOfl bHOU 2pynnbl (n=46) 6bLn0JlHflflU m0fl bK0 apmpocKonu11ecKyJO 
caHaUiUJO, 6 OCH06HOU 2pynne (n=23) 6MeuwmeJl bCm6o aonOflHRJlU ycmaH06KOU apmpoMedyJL­
flflpH020 uMnJLaHmama, 06ecne11ueaJOi«e20 nocmynJLeHue 6 nofl ocmb cycmaea BHympuKocmHo-
20 coiJepJ1cuM020 ( onepaUiUR apmpoMedyJ1JLflpH020 wyHmupoeaHufl). Pe3yfl bmambt ou,eHueaJLu 
cnycmR 3 u 6 Mee nocfle onepau,uu, ucnofl b3YR wxaJLy KOOS u aJL b2orpy HKU,UOHaJ1 bHbtU UHdeKc 
JleKeHa. JloJLoJ1cumeJL bHaR duHaMuKa o6oux noKa3ameJLeu 6 o6eux 2py nnax 6 me11eHue nep6bLX 
3 Mee Ha6J1JOdeHuR coxpaHuJL acb u e daJL bHeuweM, npu11eM 60J1 ee 3Ha'1UMbLe U3MeHeHUfl uMeJLu 
Mecmo 6 OCHOBHOU 2py nne (p < O, O1). gepe3 3 Mee nocJLe onepau,uu 6 ocHOBHOU 2pynne pe2yJLflp­
H0 npuHuMaJLu Hecmep oudHbLe npomueoeocnafl umeJL bHbLe npenapambt 21 % nau,ueHmoe, 6 K0H­
mpofl bHOU - 57% (p < O,O1) . l/epe3 6 Mee coomeemcmeyJOi«ue noKa3am eJ1u cocmaeuJLu 15,8 u 
45, 6% (p < O, 05) . llpedJLO:JlCeHHbtu cnoco6 apmpoMedyJLJLflpH020 wy HmupoeaHuR, ou,eHKa 3rp­
rpeKmueHocmu npuMeHeHUfl Komopo20 6yiJem npodOJL:JICeHa, HanpaeJLeH Ha KoppeKU,UJO 0CH06-
HbtX HapyweHuu, conpoeo:J1cda10£«UX pa3eumue iJe2eHepamueHo-aucmporjJu11ecKux 3a6oJLeea ­
HUU K0J1eHH020 cycmaea. 
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Results of comparative study with participation of 69 patients ( 42- 80 y ears old) with degenera­
tive dystrophic changes of the knee joint are presented. In control group (n=46) only arthroscop ­
ic debridement was pe,formed. In the main group (n=23) arthroscopic intervention was supple ­
mented with insertion of arthromedullar implant that ensured the penetration of intraosseous 
content ( artromedullary shunting) into joint cavity. Outcomes were evaluated in 3 and 6 months 
after surgery by KOOS scale and Leken a/go-functional index. Positive dynamic that was 
observed in both groups within the first 3 months persisted in future and more significant changes 
were noted in patients from the main group (p < O.O1). In 3 months after surgery 21 % of patients 
from the main group and 57% of patients from the control group (p < O.O1) were taken nonsteroi­
dal anti-inflammatory drugs regularly. In 6 months after surgery those indices made up 15% and 
45. 6% of patients (p < O. 05) respectively. Suggested technique of artromedullary shunting is 
directed to the correction of disorders related to the development of degenerative dystrophic knee 
joint changes and evaluation of its efficacy will be continued. 

Key words: osteoarthrosis , bone fat, artromedullary shunting, free radical reactions. 

BBep;em1e. ,[(ereHepa TJ1BHo-,n;r1cTpoq:mi:.rec1me 3a60-

JieBaHJ1H cycTaBOB HBJIHIOTCH O,D;HOM J13 Har160Jiee i:.ra­

CTO BCTpei:.raro:w;r1xcH rraTOJIOfJ1M y JIJ1JJ; IIOJKJ1JIOrO B03-

pacTa. B rropameHHbIX cycTaBax yxy,n;waeTCH cMa-

3bIBaHMe cycTaBHbIX xpH:w;ei1, Ha pywaeTCH MX CKOJib­

meHMe J1 ,D;OJIJKHOe cpyHKJJ;J10HI1pOBaHMe [ 1, 2]. ,[(ere-
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Hepa TJ1BHbie J13MeHeHMH cycTaBHbIX TKaHeM rrpMBO­

,D;HT K ,n;ecpeKTaM xpH:w;eBoro IIOKpbITMH, oco6eHHO B 

HarpymaeMhIX yi:.raCTKax cycTaBHhIX IIOBepXHOCTeM 
[3-5]. 

ApTpOCKOIIJ1i:.recKaH caHaJJ;MH cycTaBOB Hepe,n;KO 

,D;OIIOJIHHeTCH rrepcpopau;r1ei1 cy6xoH,n;paJibHOM KOCT-
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HOJ/1 rrnacTMHKM B yqacTKax C rronHOCnOJ/IHbIMM ~e­

cpeKTaMM xp,m.u;a. 3TMM ~06MBaIOTCH ITOCTyrrneHMH 

BHYTPMKOCTHoro co~epmMMoro, co~epmaw;ero Me3eH­
XMManbHbre KneTKM KOCTHOrO MO3ra, B ~ecpeKTbl xpH­

r..u;a, c rrocne~yrorn;MM cpopMMpoBattMeM crycTKa M ero 

3aMern;eHMeM p erra pa TMBHOJ/1 TKaHblO [ 6' 7]. Ilo~o6Hble 

orrepau;MM BBM~Y rrocne~y10w;eJ1 06m1Tepau;MM KOCT­
Hbrx rrepcp_opau;MJ/1 crroco6ttbI 06ecITeqMTb TOnbKO o~­

H0Kpa THOe ITOCTyrrneHMe co6CTBeHHOro BHYTPMKOCT­

H0ro co,riepmMMoro B rronocTb cycTaBa [ 8]. Cne~yeT 
0TMeTMTb TaKme, qTo pa3BMTMe ocTeoa pTpo3a corrpo­
Bom~aeTCH BbipameHHbIMM MeTa6onv1qeCKMMM I13Me­

HeHMHMM B cy6xoH~pan bHOJ/I KOCTM, rro~nemaw;eJ/1 K 
~ecpeKTaM xpHw;a, KOTOpbre, B qacTH0CTM, rrpOHBnH­

IOTC H OTeKOM KOCTHOro MO3ra, ITOBbIIIleHHOJ/1 ceKpeu;M­

eJ/1 rrpoBocrranMTenbHbIX LI;MTOKMHOB M ~pyrMX Me~Ma­
T0pOB BOCrraneHMH [9). 

3HaqMTenbHaH qaCTb :>KM,[J;KOJ1 cppaKLI;MM BHYTPM­

KOCTHOro co,n;ep:>KMMOro rrpe,n;cTaBneHa KOCTHbIM :>KM­

poM, COCTOHI.IJ;MM B OCHOBHOM M3 TpMr n:r:1u;epM,D;OB M 

co~epmar..u;MM 6onblllOe KOnMqecTBO aHTMOKCM,D;aH­
TOB [ 10). B MO,n;enbHbIX OITbITax KOCTHbIJ1 :>KMp rrpo­

HBnHeT BbrpameHHbie CMa3oqHbie CBOJ1CTBa B rrpM­

po,n;HbIX M MCKYCCTBeHHbIX rrapax TpeHMH [10, 11), a 
6naro,n;apH HanMqMIO aHTMOKCM,D;aHTOB OKa3hlBaeT 

3aI.IJ;MTHhIJ1 3cpcpeKT rrpM MHKy6au;MM KneTOK B ycno­

BMHX OKMCnMTenbHOro CTpecca [12). ECTb OCHOBa­

HMH rronara Tb, qTo ITOCTyrrneHMe BHYTPMKOCTHOro 

co,n;epmMMoro B rropameHHbIM cycTaB 6y,n;eT crroco6-
cTBOBaTb ynyqrneHMIO ero TpM6onor:r:1qecKMX xapaK­

TepMCTMK, MHrM6MpOBaHMIO CB060~Hopa,n;MKanbHbIX 

M BOcrranMTenbHbIX rrpou;eccoB , CTMMynMpOBaTb 3a ­

:>KMBneHMe. K TOMY me, BBM,n;y OTMeqeHHbrx MeTa6o­

nMqecKMX Ha pyweHMJ1 B cy6xoH,n;panbHOJ1 KOC TM B 

MecTax rropameHMM xpHr..u;a, rrpe,z:i;cTaBnHeTcH pau;:r:1-
0HanbHbIM o6ecrreqMTb ITOCTyrrneHMe B cycTaBHYIO 

rronocTb BHYTPMKOCTHOro co,n;epmMMoro M3 rro,n;ne­
mar..u;e:ti KOCTM MHTaKTHbIX yqacTKOB cycTaBHOM rro­

BepxHOCTM. 

HaMM 6bW pa3pa6oTaH HOBbIJ1 TMIT MMrrnaHTa TOB, 

06ecrreqMBa10w;v1x coe~MHeHv1e cycTaBHO:ti rronocTM c 

BHYTPMKOCTHbIM rrpocTpaHCTBOM. Orrepau;MH ITO MX 

ycTaHOBKe Ha3BaHa HaMM apTpOMe~ynnHpHbIM rnyH­

TMpOBaHMeM (AMIII). UenbIO HacToHw;ero Mccne~o­

BaHMH 6bWO ou;eHMTb 6nM:>KaJ/IWMe (3-6 Mee) pe3ynb­

TaTbl rrpv1MeHeHMH TaKMX apTpOMe~ynnHpHbIX MMIT­

naHTa TOB rrpM a pTpocKorrMqecKOJ/1 caHau;v1M rropameH­

HbIX KoneHHbIX cycTaBOB. 

TTAI.l,1/fEHTbl 1/f METO,Ubl 

JieqeHMe rrpoBe,n;eHO 69 rrau;MeHTaM, y 46 M3 KO­

TOpbIX BbIITOnHeHa TOnbKO a PTPOCKOrrMqecKaH caHa­

LI;MH KoneHHOro cycTaB (KOHTpOnbHaH rpyrrrra), a y 

23 (ocHOBHaH rpyrrrra) oHa 6bwa ,n;orronHeHa ycTa ­

HOBKO:ti a pTpoMe,n;y nnHpHoro MMrrnaHTa Ta. KaK BM~ -

HO M3 Ta6n. 1, ITO ~eMorpacpMqecKMM xa paKTepMCTM­

KaM rpyrrrrbI He pa3nMqanMCb, HO B OCHOBHOJ/1 rpyrrrre 

OTMeqanMCb 6onblllaH ,n;nMTenbHOCTb 3a6oneBaHMH M 

OTHOCMTenbHOe rrpeo6na~aHMe rrau;MeHTOB c 6onee 

TH:>KenbIMM CTa~MHMM 3a6oneBaHMH. 
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Ta6n. 1. K11111HIIIKO-,n,eMo,pac/)111l../eCKaR xapaKTeplllCT/IIKa 
nau,111eHTOB 

IloKa3aTeJih 

IloJI: 
M 

Cpe,n;m1:i1: B03pacT, ro,n;br 

Mtt,n;eKC MaCCbl TeJia, Kr /M2 

,Il;JIMTeJibHOCTb 3a6oJieBaHM.H, 
I'O,ZJ,bl 

TpaBMa B attaMHe3e 

PeHTreHOJIOfW:-IeCKa.H CTa,ZJ,M.H 
ocTeoapTpo3a 
I-II 

II 
II-III 

III 
'9:MCJIO rrau;MeHTOB C 6oJie3HblO 

KeHMra 

p<0 ,01 

KoHTpOJibHaR OcHOBHaR 
rpyrrrra (n=46) rpyrrrra (n=23) 

8(17,4%) 4 (17,4%) 

38 (82,6%) 19 (82,6%) 
58,4±1,3 62,2±2,2 
(42-77) (42-80) 

34,4±0,9 32,9±1,1 

1,6±0,3 3,6±0,7* 

11 (23,9%) 3 (13,0%) 

5 (10,9%) 2 (8,7%) 

24 (52,2%) 5 (21,7%) 
10 (21, 7%) 8 (34,8%) 
5 (10,9%) 6 (26,1 %) 

2(4,3%) 2 (8,7%) 

ApTpoMe~ynnHpHbre MMrrnaHTaTbI (TY 9398- 001 -

95504921-2009) pa3pa6oTaHbI 000 «UMTOrrpoeKT» 
(rraTeHT pep Ng2329775 , eBpa3MJ/ICKMJ/I ITaTeHT 

NQ O 14829). Ha MX rrpOM3BO~CTBO M rrpMMeHeHMe rro­

nrreHO perMCTpau;MOHHOe y,n;OCTOBepeHMe P oc3~paB­

Ha~3opa N g ct>CP 2010 / 08726 OT 30 aBrycTa 2010 r. 

li1MrrnaHTa Tbl I13fOTOBneHbl M3 rronoJ/1 TMTaHOBOJ.1 Tpy6-
KM, BbIITOnHeHHOJ.1 J,13 crrnaBa BT6 ~nMHOJ.1 65 - 120 MM 

C BMHTOBOJ/1 qaCTblO ~nH rrepBMqHOJ/1 (pMKCaLI;MM B KOCT­

HOJ/1 TKaHM (pv1c. 1 ). B MHTOBaH qaCTb MMrrnaHTa TOB 

CHa6meHa rHe3,IJ;OM ITO~ rneCTMrpaHHYIO OTBepTKY ~nH 
BBMHqMBaHMH. He BMHTOBaH qaCTb co~ep:>KMT 6oKO­

Bbie OTBepcTMH, cnymaw;Me ~nH ITOcTyrrneHMH co~ep­
:>KMMoro B ITpo,z:i;onbHbIJ/I Ka Han ~MaMeTpOM 3, 1 MM M 

~anee B rronocTb cycTaBa , rrocpe~cTBOM qero coe~v1 -

HHIOTCH cycTaBHaH rronOCTb J,1 BHYTPMKOCTHOe rrpo­

CTpaHCTBO. li1MrrnaHTa Tbl rrpe~Ha3Ha qeHbl ~nH MX a p ­

TpOCKOrrMqecKOJ/1 ycTaHOBKM B HeHarpymaeMblX yqa ­

CTKax cycTaBHOJ.1 ITOBepxHOCTM KOneHHOrO cycTaBa. 

Ilpv1 apTpOCKOrrMqecKOJ/1 caHaLI;MM KOneHHOfO cyc­

TaBa MCITOnb30Banv1 OITTMKY 30 °. ,I(orronHMTenbHO MC­

ITOnb3OBanM u;eHTpanbHbIJ/1 TpaHCnMraMeHTa pHbIJ.1 ~o­

CTyrr. Ilo Heo6xo~MMOCTM ocyr..u;eCTBnHnM pe3eKLI;MIO 

OTCnoeHHOro xpHw;a , rrapu;ManbHYIO KpaeByIO pe3eK­

LI;MIO MeHMCKOB; 30HY XOH,n;poManHIJ;MM 06pa6aTbIBanv1 

rneJ1BepoM. 

P1t1c. 1. BHernHMM BJ.1,ZJ, a pTpoMe,n;y JIJrn:pHoro J/IMrr .rraHTa Ta. 
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A pTpoMe,z:i;y JIJIRpHbIM MMITJiaHTa T ycTaHaBJIMBaJIM 

CJie,z:i;yIOrr.:t;MM o6pa30M. Ilo,z:i; KOHTpOJieM a PTPOCKOITa I,1 

3OIla Ha 1 CM KITepe,z::i;M OT Me:>KMbirr.:t;eJIKOBOJ/1 apKM 

MHTpaMe,z:i;y JIJIRpHo ITPOBO,ll;MJIM CITMIJ;Y Kupurnepa ,z:i;o 

ow;yrr.:t;eHMR « ITpOBaJIMBaHMR » . KaHIOJIMpOBaHHbIM 

CBepJIOM ,D;MaMeTpOM 4,5 MM cpopMMpOBaJIM KaHaJI, B 

KOTOpbIJ/1 BBMH"9:MBaJIM lllYHT « 3aITO)];JIMIJ;O » C xpRrr.:t;OM. 

TuITopa3Mepb1 lllYHTa ITo,z:i;6upaJIM 3a paHee. ,UoITOJIHM­

TeJibHO CITMIJ;eM O"9:Mrr.:t;aJIM ITOJIOCTb lllYHTa OT KOCTHOM 

CTpymKM. IlocTyITJieHMe KOCTHOro :>KMpa B ITOJIOCTb 

cycTaBa CBM)];eTeJibCTBOBaJIO O ,IJ;OJI:>KHOM ycTaHOBKe 

lllYHTa. XpRrr.:t; B 30He BbIXO,D;HOro OTBepCTMR o6pa6a­

TbIBaJIM llleMBep oM I,1 Kye a "9:KaMM. 

IlocJieoITepau;uoHHOe B e,z:i;eHMe ITau;ueHTOB B o6eux 

rpyITITax 6bIJIO CTaH,z:i;a PTHbIM u BKJII0"9:aJIO ITPMMeHe­

HMe o6e360JIMBaIOrr.:t;MX ITpeITapaTOB (ITO ITOKa3aHMRM) , 

xoH,z:i;poITpoTeKTopoB, cpM3MOJie"9:eHMH (IIEMII). UeJibIO 

Jie"9:e6HoM cpM3KY JibTYPbI 6bIJIO yKpeITJieHue MbilllIJ; 

6e,z:i;pa, roJieHM, HfO,ll;MIJ;. ,Uo3MpOBaHHYIO Harpy3KY 

(xo,z:i;b6a Ha KOCTbIJIRX) Ha3Ha"9:aJIM B Te"9:eHMe 2-3 ,z::i;HeM 

ITOCJie oITepau;uu M ,z:i;aJiee ,z:i;o 1 Mee c oITopoM Ha TpocTb , 

ITOCTeITeHHO yBeJiuquBaR Harpy3KY ,z:i;o ITOJIHOM. KoHT­

pOJibHYIO peHTreHorpacpMIO BbIITOJIHRJIM cpa3y ITOCJie 

oITepau;uu M cITycT R 6 Mee ITOCJie Hee. 

Pe3yJibTaTw ou;eHMBaJIM -qepe3 3 u 6 Mee ITyTeM 

TeJiecpoHHoro aHKeTupoBaHMR ITO lllKaJie KOOS (Knee 

injury and Osteoarthritis Outcome S core) M aJibro­

cpyHKIJ;MOHaJibHOMY MH,D;eKcy JleKeHa [13 , 14]. B 0IT ­

poCHMKe KOOS 6bIJia MCKJIIOqeHa ou;eHKa cITopTMBHbIX 

Harpy3OK, yqMTbIBaH BO3pacT ITau;ueHTOB M TH:>KeCTb 

ITOpameHMH cycTaBOB . ,UoITOJIHMTeJibHO ou;eHMBaJIM IT0-

Tpe6HOCTb B ITOCTORHH0M J1CITOJib30BaHMM HeCTepou,z:i;­

HbIX ITP0TMB0B0CITaJIMTeJibHbIX ITpeITapaToB (HIIBII) , 
KOTopoe cquTaJIOCb TaKOBbIM ITPM eme,z:i;HeBHOM ITp M­

eMe MJIM ITpMeMe HeCK0JibKO pa3 B He,z:i;emo [ 15 ]. 

CTa TMCTM"9:eCKYIO o6pa60TKY ITPOBO,D;MJIM C MCITOJib -

3OBaHMeM KpMTepMR CTbIO)];eHTa, ,z:i;aHHbie ITpe,z:i;cTaB­

JieHbI KaK M ±m. 

PE3Y JlbTATbl 

B OCHOBHOM rpyITITe B ITepBhle HeCKOJibKO cyTOK 

ITOCJie OITepau;uu ITau;ueHTbI OTMe"9:aJIM 3Ha "9:MTeJib HOe 

BaJIJihI 
90 -----------------------, 

80 

70 

60 

50 

40 

30 

82,6±2,8 

36 8±4 1*• 

~
' ' 5±40° 

' ' 2 □ 

20 ------..---------.-------i 
@] ,Uo orrepa~J1J1 3 6 Mee 

yMeHbllleHMe BbipameHHOCTM 60JIM I,1 CH M:>KeHMe ITO­

Tpe6HOCTM B 6oJieyTOJIRIOUJ;MX ITPeITa p a Tax, OTCYT­

CTBMe H0"9:HbIX 6oJieM I,1 HOpMaJIM3aIJ;MIO CHa. B KOHT­

pOJibHOJ/1 rpyITITe M3MeHeHMR ,z:i;aHHOr o ITOKa3aTeJIH 

6bIJIM He CTOJib B bipameHHbIMM, ITO Tpe6oBaH MIO ITa­

u;ueHTa ITPOBO,ll;MJIM ,D;OITOJIHMTeJibHOe o6e360JIMBaHMe, 

MHTeHCMBHOCTb 60JIM 3aBMCeJia OT BpeM e H M cyTOK I,1 

ITOrO,IJ;HbIX ycJIOBMJ/1. 

II pu ou;eH Ke c ocTORHMR ITopameHHbIX cycTaBOB 

ITO oITpocHMKaM KOOS M JleKeHa B ocH OBHOM r pyITITe 

OTMe"9:aJIOCb 6 b ICTpoe 3Ha quTeJibHOe y JIY"9:1lleH Me ITO­

Ka3a TeJieM B Te"9:eHMe ITe pBbIX 3 Mee C ITOCJie,z::i;yIO­

w;eM MeHee BbipameHHOJ/1 ITOJIO:>KMTeJib HOM ,ll;MHaMM­

KOM (puc. 2) . B KOHTpOJibHOM rpyITITe M3M eHeHMH ITO­

Ka3aTeJieM 6bIJIM He TaK BbipameHb I, HO TaKme 3Ha­

l{I,1MO OTJIMl{aJIMCb OT TaKOBbIX ,z:i;o OITepau;MM. IlpM 

cpaBHeHMM 8cpcpeKTMBHOCTM Jie"9:eHMR B rpyITITax ITa­

u;ueH TOB ou;eHKM ITO oITpocHMKaM B rpyITITe c AMII.I 
OKa3aJIMCb cyw;ecTBeHHO JIY"9:1lle, qeM B KOHTp OJibHOM 

rpyITITe, yme CITYCTR 3 Mee ITOCJie OITep au;uu (p <0 ,0 1 ). 

TaK, TeMITbI y JIY"9:1lleHMM ITO oITp ocHMKaM JleKeHa M 

KOOC B OCHOBHOM rpyITITe (2,6 M 14,2 6aJIJia B MecRu; 

COOTBeTCTBeHHO) ITpeBOCXO,D;J1JIJ,1 TaKOBbie B KOHT­

pOJibHOM rpyITITe B 2,6 M 2 , 1 pa3a (1,0 M 6 ,9 6aJIJia B 

MeCRIJ; COOTBeTCTBeHHO ). 

OITpocHMK KOOC IT03BOJIHeT oT,z:i;eJibHO ITpoaHaJIM-

3MpoBaTb TyroITO,D;BM:>KHOCTb, 60Jib I,1 cpyHKIJ;MIO cyc­

TaBa (Ta6JI. 2). YcTaHOBJieHo, qTo ITOCJie AMII.I ITOKa-

3a TeJib TyroITO,IJ;BM:>KHOCTM 3Ha q uTeJibHO y JIY"9:1llaJICR, 

Bee ITau;ueHTbI OTMe"9:aJIJ1 yMeHbllleHMe CKOBaHHOCTM 

ITO yTpaM I,1 ITOCJie KpaTKOBpeM eHHOro OT)];bIXa ,D;HeM 

I,1JII,1 BeqepoM. YKa3aHHbIM 8cpcpeKT coxpaHRJICH B Te­

"9:eH Me Bcero ITepuo,z:i;a Ha6JIIO,z:i;eH MR. B KOHTpOJibHOM 

rpyITITe, HaITpOTMB, TYrGITO,D;BM:>KHOCTb ITO ITPOllle CTBMM 

3 Mee ITpaKTJ1"9:eCKM He M3MeHR JiaCb , a CITYCTR 6 M ee, 

HeCMOTpR Ha HeKOTOpoe YJIYqllleHMe, CTaTMCTMq ecKM 

H e OT JIMqaJiaCb OT MCXO,D;HOro y p oBHH. 

3 H a quMaH ITOJIO:>KMTeJib HaR ,D;MH a M MKa B brpameH­

HOCTM 6oJIM MMeJia MeCTO B o6eux rpy ITITax, O,D;HaKO 

ITOCJie AMIII oHa 6brJia 6oJiee cyw;ecTB e HHOM, TaK qTo 

K ucxo,z::i;y 6 - ro MecRu;a pa3HMu;a 3Ha"9: e HMM B OCHOB HOM 

M KOH TPOJibHOM rpyITITax oKa3aJiaCb ,z:i;By x K pa THOM. 

B aJIJibI 
15 ,---------------------~ 

12 

g 

\. 

6 

3 ;----------.------------.------ ------1 

6 ,Uo on ep a~J1J1 3 6 Mee 

Puc. 2. ,UJ1HaMJ1Ka 6aJIJibHOM o~ eHKM n o lllKaJiaM KOOS (a) J1 JleKeHa (6) B r p ynn ax Ha6JIIO,z::i;em ui. 

1 - KOHTPOJibHaR r pyrma; 2 - OCHOBHaR r p y rma. 

,UocTOBepHOCTb pa3JI:Vf'-I J/IM: * - ITO c p a BHeHJ/IIO C IIOKa3aTeJieM .n;o orrepa~ J/IJ/1 , • - C IIOKa3aTeJieM KOHTpOJibHOJ/1 rpyrrrrbI rrp1,1 p<O ,O 1. 
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Ta6n. 2. ,il,111HaM111Ka noKa3aTenevt ( a 6annax) no,n,wKan KOOS 

Ilo,n;III~a.rra onpoeHJ1Ka K 00S rpyrrna ,I(o onepa:u;m1 "9:ep e3 3 Mee "9:epea 6 Mee 

T y rorro,n;BMJKHOCTb 
Ko.HTPOJihHa.H 3,4±0,3 

OcHOBHa.H 4,0±0,3 

3,1±0,3 2,7±0,2 

2,0±0,3 *, • 1,8±0,2 *, • 

B OJib 
KoHTpOJihHa.H 21 ,4±0,7 

I OcHOBHa.H 19,4±1 ,2 
I' 

14,7±0,8.:l'* 12,9±0,8* 

8,6±1 ,2 *, .. 6,7±0,9 *, •• 

I 

KoHTpOJihHa.H 38,3±1 ,6 . /~ 
¢ yHKU:I1f _/ . l OcHOBHa.H 35,4±2,1 ; ) 

28 ,9±1 ,9* 24,7±1 ,7* 

16 ,4±2,2 *, •• 13,4±2,0 *, •• 

II p J1 Me q a H J1 e . ,UocTOBep HOCTb pa3JivP-IJ1VI : * - ITO cpaBHeHJ1IO C ITOKa3aTeJieM ,n;o 0ITepau:1111 (p< 0,01 ); ITO cpaBHeHJ1IO 
C IT0Ka3aTeJieM K0HTp 0JibHOVI rpyITITbI: • - p < 0,05; •• - p < 0,0 1. 

Tett,n;eHLI;l1l1 l13MeHeHMR cpy HKI.J;l1l1 cycTaBa B u;e ­

JIOM COOTBeTCTBOBaJIM TaKOBbIM ,D;JIR orrncaHHbIX BbIWe 

rrapaMeTpOB (CM. Ta6JI. 2) . 
Beeb Ma ITOKa3a TeJibHOJ!I CTaJia ,D;MHaMMKa l10Tpe6-

HOCTJ1 B HIIBII B rrocJieorrepau;r10HHOM rrep r10,z::i;e (p r1c. 

3 ). T..Iepe3 3 Mee rrocJie orrep a u;r111 B ocHOBHOM rpy rrrre 

p ery JIRpHo rrpMHMMaJIM HIIBII 21 % rrau;r1eHTOB rrpo ­

T MB 5 7% B KOHTpOJibHOJ!I r pyrrrr e. Ilo rrpo w eCTBJ1l1 

6 Mee rrocJie AMIII TOJibKO 15,8% rrau;r1eHTOB rrpr1 orr­

poce rro,n;TBep,n;r1JIJ1 rrpr1eM HIIBII, To r,z::i;a KaK B KOHT­

pOJibHOM rpyrrrre Ha 8TOM cp oKe 45 ,6% 60JibHbIX 6bIJIJ1 

BbIHym,n;eHbl pery JIRpHO rrpMHMMa Tb rrperra pa Tbl. 

IlpMBO,D;MM KJIMHW-IeCKMe Ha6mo,n;eHMR. 

6 on b Ha~ 0 . , 80 neT. ,ll,v1arno3: ocrnoapTpo3 11-111 crn­
,l],l/ll/1 npasoro KoneHHoro cyernsa . noCTynv1na e >1<ano6aMv1 
Ha 6onv1 B npasoM KoneHHOM eyernse , yev1nv1saiow,v1ee~ npv1 
Harpy3Ke, rpy6oe orpaHw-1eHv1e ,l],Bv1>1<eHv1111 B eyernse . vl3 
aHaMHe3a: 6onv1 6eenoKO~T B TeLJeHv1e 10 neT. KoHeepsa­
Tl/lBHOe neLJeHl/le 6e3 3cpcpeKTa . npv1 apTpOeKon111LJeCKOL/1 ea­
HaLJ,l/ll/1 Bbl~BneHo: B Me,l],111anbHOM OT,l],ene eyeTaBHa~ nosep­
XHOeTb nonHOeTblO n111weHa noKpOBHOro xp~w,a , ,[],ecpopMl/1-
poBaHa , MeHl/lCK l/lMeeT Bl/1,l], ,l],ereHepaTl/lBHOL/1 xp~w,eBOL/1 
KynbTl/1 HepaBHOMepHOL/1 nnornoern B Kaneyn~pHOL/1 30He. Ha 
onepaLJ,l/ll/1 6aeKeTOM npoBe,l],eHbl BblpaBHl/lBalOw,a~ pe3eK­
LJ,l/1 5=1 KynbTl/1 Me,l],111anbHOro MeHl/leKa, napu,111anbHa5=1 pe3eKLJ,l/l~ 
3a,l],Hero pora npaKrnLJeeKl/1 Ha 2/ 3 WIIIPl/lHbl , o6pa60TKa we111-
sepoM e nocneAy10w,e111 yeTaHOBKOLll apTpoMeAynn~pHoro 
WYHTa (pv1e . 4) . 

Yepe3 2 HeA nocne onepau,v1v1 KOHCTaT111posanv1 3HaLJv1-
TenbHOe yMeHbWeHl/le 6onv1 , ysenv1LJeHv1e 06beMa ABl/l>Ke-

60 

cf_ 

oi 50 
0 

45, 6 
t"' 

@ 40 
:s: 
::r 
co 
t::::: 30 
0 
CQ 
t"' 

20 (..) 
G) 

::r 
:s: 
t=; 10 0 
~ 

0 
3 Mee 6 Mee 

P11c. 3. B .rr11.HH11e oITepau;1111 AMIII Ha pery.rrHpH0CTb ITp11eMa 

06e360.rr11Ba10w;11x ITPeITa pa T0B. 

■ - K0HTp 0JibHa.H r p ynna , - oeH0BHa.H r py nna. 

,I(oeTOBepHOeTb pa3JIJ1~J1M e noKa3aTeJieM KOHTp OJibHOM rpy n ­
TibI : * - p < Q,05; ** - p < Q,01. 

Hl/1 111 B KoneHHOM eyernse (pv1e . 5 ). Yepe3 6 Mee noene one­
pau,v1v1 : 6on6Ha~ nOABl/l>KHa , ,l],Bl/lraTenbHa5=1 aKTl/lBHOeTb Ha 
npe>KHeM yposHe . CK0BaHHOeTv1 B eycrnse no YTPaM v1 AHeB­
HOL/1 TyronOABl/l>KHOCTl/1 He OTMeLJana , cpyHKLJ,l/lelll eyernsa AO­
BOnbHa . Ha peHT,eHorpaMMe nono>1<eH111e wyHTa ern6v1nb­
Hoe. CycTaBHa5=1 w,enb He cy3v1naeb. 

6 0 n b Ha~ v1 . , 48 neT. ,ll,v1arno3: AByernpOHHl/1111 roHap­
TP03 II eTaAl/ll/1 . CLJv1TaeT ee6~ 6onbHOLl1 B TeLJeHv1e 10 Mee , 
K01Aa 6e3 Bl/lAIIIMOL/1 npl/lLJl/lHbl n05=1Bl/ln l/leb 6onv1 B KOneHHblX 

P11c. 4. P eHTreHorpaMMbI K0JieHHor o cycTaBa 60.rrbHOVI 0 . ,n;o (a) 11 

P11c. 5. Ta me 60.rrbHa.H. <Py HKLI;J10HaJibHbIVI p e3yJibTaT q ep e3 2 He 
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eyernsax. B noeneAH 111 e 3 Mee OTMeT111na ye111neH111e 6oneLi1 B 
neBOM KOneHH OM eyeTaBe , noKanbHYIO (MeA111anbHYIO) apT­
panrnlO , Hapywe H111 e cpyHKU, 111111 neBO L/1 Hll1>KHeLi1 KOH8'-IHOeTll1 . 
KoHeepsarn BHoe neYeH 111 e 6e3 3cpcpeKTa . 

8 XOAe apTpOeKon 111 YeeKOL!l eaHau,111111 nesoro KOneHHOro 
eyernsa Bbl~BneHa XOHAPOMan~U,111~ 2-3-Lll ernneHll1 onopHOL/1 
nosepxHoern 060111x MblW,enKOB 6onbwe6epu,OBOL!l 111 BHyTpeH­
Hero MblW,enKa 6eApeHHO L!l KOern . npoBeA8Hbl pe3eKU,111~ no­
Bpe)KAeHHOL/1 Yaern MeA111 anbHOro MeHll1eKa , o6pa6oTKa 30H 
XOHAPOM an~U,111111 , yeTaHOBKa apTpoMeAynn~pHoro WYHTa 
(p111e . 6). Yepe3 6 Mee pe3ynbTaTOM neYeH111~ , cpyHKu,111eLi1 eye­
rnsa nau,111 eHTKa AOBOnbHa , 6on111 He 6eenoKo~T. Ha peHTre­
HorpaMMe nono>KeH 111 e wyHTa ern6111nbHoe (p111e. 7). 

OBCYJK)],EHJ!IE 

3 cpcpeKTJ1BHOeTb a pTpOeKom,r qeeKOl1 eaHaI.J;J1J1 ITPM 

Jie-Y:eHJ1J1 o e TeoapT p O3a B HaeTOHm;ee BpeMH ITpo,n;oJI­

)KaeT ,n;MeKyTMp oBaTbeH. C-Y:MTaeTeH, -Y:TO ITpoBe,n;eHJ1e 

,n;aHHOM oITepau;MM o6oeHoBaHo, HaITpMMep, ITPM Heo6-

xo,n;MMOeTM y,n;aJIMTb HeeTa6MJibHbll1 ,n;ereHepa TJ1BHbll1 

cpparMeHT MeHMeKa MJIM BHyTpMeyeTaBHbre TeJia , o,n;­

HaKo rrpM 8TOM OT Hee HeJib3H O)KJ1,ll;a Tb 3aMe,n;JieHJ1H 

J1JIJ1 eTa6J1JIJ13aI.J;J1J1 pa3BJ1TJ1H oeTeoapTp03a [ 16, 17]. 

IIpe,n;JiaraeMoe apTpOMe,n;yJIJIHpHoe llIYHTJ1pOBaHJ1e 

ITp l13BaHO o6eerre-Y:J1Tb ,n;oeTaTO-Y:HO ,ll;JIMTeJibHOe ITO­

eTyITJieHMe BHYTPMKOeTHOfO eo,n;epmMMOfO B ITOpameH­

Hbll1 eyeTaB. KoHeTpyKI.J;J1H J1 pa3Mepbl pa3pa6oTaH­

HbIX a PTPOMe,n;y m:rpHbIX J1MITJiaHTa TOE ITO3BOJIHIOT yc­

TaHaBJIMBa Tb J1 cpMKCMpOBa Tb J1X B KOJieHHOM cycTaBe 

-Y:eJIOBeKa. IIpoKeMMaJibHaH -Y:aeTb J1MITJiaHTaTa pae­

ITOJiaraeTeH B KOeTHOM03fOBOM KaHaJie 6e,n;peHHOl1 KO-

36 

PMc. 6. P ettTrettorpaMMhr KOJieH­

Hor o cycraBa 60.rrhHOM M. ,z:i:o (a) v1 

rroc.rre ( 6) AM III. 

PMc. 7. T a me 60.rrhHa.H. <PyttKu;v1-

0HaJihHhIM p e3yJihTaT qepe3 6 Mee 

rroc.rre orrep au;v1v1. 

eTM, a ITOepe,n;eTBOM BbIXO,ll;HO­

r o OTBepeTMH ,n;J1eTaJibHOl1 

p e3b60BOI1 -Y:aeTM BHYTPMKOe­

THOe ITpoeTpaHeTBO eoo6m;a­

e TeH e eyeTaBHOM ITOJIOeTbIO. 

P eHTr eHOJIOfJ1-Y:eeKJ1 yeTaHOB­

JieHO, -Y:TO J1MITJiaHTa T oeTaeT­

eH eTa6MJibHbIM B Te-Y:eHJ1e 6 

M ee, H e Bbl3bIBaH oeTeOJIJ13a 

J1 pa3 pHme HJ1H KOeTHOM TKa­

HJ1 ITO ITepMMeTpy. 

OeHOBHbIM 6JIMmai1llIMM 

p e3yJibTaTOM ITPJ1MeHeHJ1H 

AM III eTaJio 6breTpoe 3Ha -Y:M­

TeJibHOe y JIY-Y:llleHMe eoeTOH­

HMH ITOpameHHbIX eyeTaBOB. 

0 6 8TOM eBM,ll;eTeJibeTBYIOT 

BbrpameHHbie ITOJIO)KJ1TeJib­

Hbie J13 MeHeHJ1H I10Ka3aTeJiel1 

ITO OITpOeHJ1KaM, a TaKme 

yMeHbllleHJ1e I10Tpe6HoeTJ1 B 

Jie-Y:e6HbIX rrperra pa Tax. EeJIM 

J1eXO,ll;Hhle 3Ha-Y:eHJ1H J1H,ll;eK­

ea JieKeHa (6oJiee 14 6aJIJIOB) yKa3bIBaJIM Ha THme­

JIYIO eTerreHb oeTeoapTpo3a B o6eMx rpyrrrrax, TO erry­

eTH 3 Mee ITOeJie oITepau;MM AMIII aJibrocpyHKLI;MO­

HaJibHbIM J1H,ll;eKe 3a60JieBaHJ1H eHJ13J1JieH ,n;o ypOBHH 

5-7 6aJIJIOB, -Y:TO eoOTBeTeTByeT yMepeHHOl1 Bbipa­

m eHHOeTM ITa TOJIOfM-Y:eeKoro rrpou;eeea , a B KOHT­

pOJibHOl1 rpyITITe eoeTOHHMe eyeTaBa Bee paBHO KJiae­

eMcpMI.J;Mp OBaJIOeb KaK T H)KeJioe ( 11 -13 6aJIJIOB ) . 

B pa6oTe M.B. M eHllIMKOBOM [ 18] a pTpoeKOITM-Y:eeKoe 

Jie-Y:eHMe B KOM6J1HaI.J;J1J1 e BHyTpMeycTaBHbIM BBe,n;e­

HMeM oeTeOHMJia eIToeo6eTBOBaJio eHJ1)KeHJ1IO aJibfO­

cpyHKI.J;J10HaJibHOf 0 MH,n;eKea -Y:epe3 3 Mee B 1, 7 pa3a 

( e 13, 7 ,n;o 8, 2 6aJIJia), -Y:TO eornaeyeTeH e pe3y JibTa­

TaMM Jie-Y:eHJ1H B Halllel1 KOHTPOJibHOl1 rpyrrrre ( eHJ1-

meHJ1e MH,n;eKea B 1,5 pa3a K 6-My MeeHu;y). IlpM 

KOM6J1HMpoBaHJ1J1 me a pTpoeKorrM-Y:eeKoi1 eaHau;MM e 

llIYHTJ1pOBaHJ1e M I1OKa3aTeJib THmeeTM roHapTpO3a 

,n;oeTOBepHO eHJ13J1JICH B 2,1 pa3a. O.K. 1IerypHOB [ 19] 

BbIIlOJIHHJI ey6xoH,n;paJibHYIO BeepHyIO eITMLI;eByIO 

TYHHeJIM3aI.J;J1IO MbIIJJ;eJIKOB KOJieHHOfO eyeTaBa e u;e­

JibIO eHJ1)KeHJ1H IlOBbillleHHOfO BHYTPMKOeTHOfO ,n;aB­

JieHMIO, B 3Ha -Y:J1TeJibHOl1 eTerreHM HBJIHIOIJJ;eroeH, ITO 

MHeHMIO aBTOpa, ITPJ1-Y:J1HOJ1 60JIJ1 B eyeTaBe. IlpMMe­

HHH eo6eTBeHHYIO llIKaJiy ou;eHKJ1 60JIJ1, aBTOp o6Ha­

pymMJI 6oJiee -Y:eM 2-KpaTHoe eHMmeHMe rroKa3aTe­

JIR -Y:epe3 6 Mee. II pM MCITOJib30BaHMM AM III rroKa3a­

TeJib 60JIJ1 orrpoeHMKa KOOC Ha 8TOM epoKe eHM­

maJieH ITO-Y:TM B 3 pa3a (e 19,4 ,n;o 6,7 6aJIJia). Bo3-

MOmHo, -Y:TO J1 B OTHOllleHJ1J1 BJIMHHMR Ha BHYTPMKOe-
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THoe ,n;aBJieHMe 3T0T MeTo,n; o6ecrre~nrnaeT 6oJiee BbI­

pameHHbIM ,z::i;eIWMrrpecCMOHO-,z::i;peHa:>KHbIM 3cpcpeKT. 

TI pM aHaJIM3e umaJibI KOOC o6parrt;aJio Ha cefoi 

BHMMaHMe M3MeHeHMe ITOKa3a TeJI.H Tyrorro,n;BM:>KHOC­

TM. EcJIM rrocJie 06b1-Y:HOM a pTpocK0ITMM Tyrorro,n;BM:>K­

H0CTb rrpaKTM-c.recKM He M3MeH.HJiacb, TO AMIII rrpMB0-

,[.(MJI0 6oJiee -c.reM K 2-KpaTHOMY CHM:>KeHMIO 3T0ro 

rroKa3aTeJIH, -c.rTo yKa3brnaeT Ha yJiy-c.rllleHMe CK0Jib­

meHMH cycTaBHblX xp.Hrrt;eM. B HaCT0Hrrt;ee BpeM.H yT­

Be p,n;MJIOCb MHeHMe O Ba:>KHOM pOJIM JIMITM,[.(OB CMHOBM­

a JibHOM )KM,[.(KOCTM M xp.Hrrt;eBOM TKaHM B MexaHM3Max 

CMa3bIBaHMH cycTaBHblX IT0BepxH0CTeM [ 1 , 2 0]' 0 3Ha­

q MM0CTM K0T0pbIX fOB0pMJI0Cb M B 6oJiee paHHMX pa-

6 o Tax [19]. CHM:>KeHMe co,n;epmaHMH JIMITM,[.(0B rrpMB0-

,[.(MT K cyrrt;eCTBeHHOMY yBeJIM-Y:eHMIO K03cpcpMu;MeHTa 

T peHMH cycTaBHbIX xp.Hrrt;eti [ 2 ]. TaKa.H IT0TepH 

rro BepxH0CTH0-aKTMBHhlX JIMITM,[.(HhlX Jiy6pMKaHTOB 

o 6ycJIOBJIMBaeT «3arycTeBaHMe » II0BepXH0CTM xpH­

Ill,eM, -Y:T0 B MeCTax MX K0HTaKT0B Ha pylllaeT ,[.(0JI:>KH0e 

CK0Jib:>KeHMe B cycTaBe [ 21 ]. TI pM lllYHTMpoBaHMM 

cycTaB0B BHYTPMK0CTHbIM mMp rrocTyrraeT B rropameH­

HbIM opraH, rrpM 3T0M B rrepByIO oqepe,n;b CJie,n;yeT 0:>KM­

,n;aTb IT0BbillleHMH co,n;epmaHMe JIMIIM,[.(0B B II0BepxH0CT­

HOM CJIOe xpHill,a . TaK, IIOKa3aHO, -Y:TO BBe,n;eHMe HeMT­

paJibHbIX JIMITM,[.(0B (JiaypMHOBa.H KMCJI0Ta c aJib6yMM­

HOM) J,1JIJ,1 cpoccpOJIMIIM,[.(OB B JIMITOCOMaJibHOM cpopMe 

rrpMB0,[.(MT K MX HaK0IIJieHMIO B II0BepxH0CTH0M CJI0e 

x p.Hrrt;a [22, 23]. TiocTyrrMBlllMM KOCTHbIM :>KMp crroco-

6eH o6ecrre-c.rMTb JierKoe CK0Jib:>KeHMe cycTaBHbIX rro­

BepxHocTei1 ,n;ame CMJibH0 M3H0llleHHbIX xp.Hrrt;eM [10]. 

,II,pyrMM Ba:>KHbIM o6CTO.HTeJibCTBOM .HBJI.HeTCH Ha­

JIM-Y:Me B KOC THOM :>KMpe 60JiblllOf0 K0JIM-Y:eCTBa aHTM -

0KCM,[.(aHTa - BMTaMMHa E. y me Ha paHHMX CTa,[.(MHX 

,n;ereHepa TMBHO-,[.(MCTpOcpM-c.recKMX 3a6oJieBaHMM cyc­

TaBOB, 3a,n;oJiro ,[.(0 peHTreHOJIOfM-Y:eCKMX M KJIMHW-Iec­

KMX rrpOHBJieHMM OCTeoapTp03a, rrpOMCXO,[.(MT ycMJie­

HMe Hera TMBHbIX CB06o,n;Hopa,n;MKaJibHbIX peaKI.J;MM B 

xpHrrt;e M CMHOBMaJibHOM :>KM,IJ;K0CTM [3 , 25 ] . TiocTyrrJie ­

HMe C K0CTHbIM :>KMp0M rrpMp0,ri;Horo :>KMpopaCTB0pM­

M0ro aHTM0KCM,[.(aHTa BMTaMMHa E crroco6HO 3Ha-Y:M­

TeJibH0 YJIY-Y:lllMTb Te-c.reHMe 6oJie3HM. TioKa3aHo , -c.rTo 

rrpMeM BMTaMMHa EB BM,[.(e KarrcyJI (200 Mr/cyT) rra­

u;MeHTaMM c ocTeoa pTpo3oM cyu:i;ecTBeHH0 yBeJIM-Y:M­

BaeT ypoBeHb aHTM0KCM,[.(aHTHbIX cpepMeHTOB - cy­

rrepoKCM,[.(,IJ;MCMyTa3hl , KaTaJia3hl, rJIIOTaTMOHITepoKCM­

,n;a3, Tor,n;a KaK co,n;epmaHMe rrpo,ri;yKTa rrepeoKMCJie­

HMH JIMITM,[.(0B - MaJI0H0B0ro ,[.(MaJib,IJ;erM,ri;a J,1 rrp0B0C­

rraJIMTeJibH0ro I.J;MT0KMHa MHTepJieMKMHa 6 CHM:>KaeT­

CH [26]. B pe3yJibTaTe lllYHTMp0BaHMH rrpoMCX0,IJ;MT 

T0-Y:Ha.H ,IJ;0CTaBKa BMTaMMHa E Herrocpe,ri;CTBeHH0 K 

cycTaRHbIM TKaH.HM J,1 :>KM,IJ;K0CTHM, Hym,n;aIOrrt;MMC.H B 

K0ppeKI.J;MM H eraTMBHbIX CBo6o,n;Hopa,n;MKaJibHbIX rrpo­

u;eccoB. 

3a1rnroqeu11e. TI pe,n;JiomeHHbIM crroco6 AM III , 
,r:i;aJibHeMllla.H ou;eHKa 3cpcpeKTMBHOCTM rrpMMeHeHMH 

K0Toporo 6y,n;eT rrpo,n;oJimeHa , HarrpaBJieH Ha KoppeK­

I.J;MIO OCHOBHbIX Ha pyweHMM rrpM IIOBpem,ri;eHMHX M 3a-

6oJieBaHMHX K0JieHH0ro cyCTaBa. TiocTyrraIOrrt;MM B cy­

CTaBHYIO IT0JI0CTb co6CTBeHHblM KOCTHbIM :>KMp crro­

co6cTByeT cyrrt;eCTBeHH0MY CHM:>KeHMIO TpeHMH Me:>K-

,n;y cycTaBHbIMM IT0BepXH0CTHMM, TeM caMbIM rrperr.HT­

CTBYH ycKopeHHOMY pa3pyllleHMIO YH3BMMOro cycTaB­

H0ro xp.Hrrt;a. IRMpopaCTBOpMMbie aHTM0KCM,[.(aHTbI, 

BX0,IJ;Hrrt;Me B C0CTaB ,n;aHH0r0 Jiy6pMKaHTa, crroco6Hbl 

MHrM6MpOBa Tb o6pa30BaHMe B cycTaBHbIX TKaH.HX CB0-

60,[.(HbIX pa,n;MKaJIOB J,1 rrpOBOCITaJIMTeJibHbIX I.J;MTOKM­

H0B. K 3T0MY HY:>KH0 ,n;o6aBMTb M rroTeHu;MaJibHbIM ,ri;e­

KOMrrpeccMOHHbIM 3cpcpeKT' 06ecrre-c.r11BaIOrrt;MM CHM:>Ke­

HMe IT0BbillleHH0r0 BHYTPMK0CTH0ro ,n;aBJieHM.H B rrpM­

JieraIOrrt;MX K rropameHH0MY cycTaBy K0CTHX M HBJI.H­

IOrrt;eroc.H, KaK IT0JiaraIOT, 0,[.(H OM M3 rrpM-Y:MH 6oJieBoro 

CMH,n;poMa y rrau;MeHTOB. TaKOM KOMITJieKCHbIM 3cpcpeKT 

AM III crroco6cTByeT cpaBHMTeJibH0 6bICTpoMy M Bbl -

pameHHOMY YJIY-Y:llleHMIO cpyHKI.J;MM cycTaBa, IT03BO­

JI.HeT MCITOJib30BaTb pecypcbI opraHM3Ma rrau;MeHTa 

,n;JIH 3aMe,n;JieHMH rrporpeccMpoBaHMH ,n;ereHepa TMBH0-

,IJ;MCTpocpM-c.recKMX 3a60JieBaHMM K0JieHH0f0 cycTaBa. 
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