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CTPYKTYPHBIE UBSMEHEHUA TUCTPOPUHA
B CKEJETHOU MYCKVJIATYPE Y HAIIUEHTOB
C XPOHUYECKHUM HAPYHIEHUEM CO3HAHMUA

E.H. CkuteBa'?, 0. M. 3aoponckasn’, JI. H. looporopckas’, C. A. Konaparbes'

! «Poccuiickuil HayqHO-UCCIIEI0BATEIbCKUI HEUPOXUPYPIUIECKUI MHCTUTYT UMCHU
npod. A.JI. [Tonenoray — ¢unuan ®I'EY «HMUIL] um. B. A. Anmazoray M3 P®, Caukr-IletepOypr;
2TocynapCTBEeHHBIH Hay4HbIH 1eHTp Poccuiickoit deneparmu —
WuctutyT Meauko-6uonormueckux npobirem PAH, Mocksa

PE3IOME: B npouecce peaduinTauuy NAUUEHTOB ¢ XpoHuuecKuM HapyumieHueMm co3Hanusi (XHC) oguum u3 3Ha4u-
MBIX c/iepKUBaOLINX (GaKTOPOB siBjsieTcs nojuHeliponaTus kputuyeckux coctossuii (IIHII KC) npuBoasimas K TAKeIbIM
CTPYKTYPHBIM NOpaKeHHsI NONePevHOoNnoJ10caToii MycKyJaTypsl. bejok qucTpoduH sBaseTcs: OTHHM M3 CTPYKTYPHBIX MeM-
OpaHHBIX 0€JIKOB MbIIIEYHBIX BOJIOKOH, HECYIIIHX ONOPHYIO, 3ALIUTHYIO U TPouuecKyI0 (PyHKIIMIO MbILIEYHOT0 BOJIOKHA.

HEJb UCCIEJOBAHMUS: U3yunth n3MeHeHUsI OeJika TUCTPO(PHHA B OMONTATAX CKeJeTHBIX MBI Y MAUEHTOB
¢ XHC u ITHIT KC.

MATEPHUAJIBI U METO/bI: IIpoBeneno nmmyHorucroxumudeckoe (MI'X) ucciaenoBanue 6HONTaToB MBI Y 9
nanueHToB ¢ XHC u [THIT KC. B pamkax MaJji0ii XUpypru4eckoii onepanuu BpauyoM-XupyproM mpou3BoAujics 3adop ou-
oncuiiHoro marepuaJjia. Oobem ucc/ie10BaHuA cocTaBuI 28 Guoncuii, 3 Koropsix 10 — neabTOBHAHBIE MbIIINBL, 10 —
kamM0ayoBuaAHbIe 1 8§ — MKpoHOokHAasA Mbimna. UI'X-peakuuu BHINOJIHAINCH MO0 CTAHAAPTHBIM MPOTOKOJIAM € MCIO0JIB30-
BaHHMeM NePBUYHOIO AHTHTEJIA K NUCTPOGHHY H cHcTeMoll Busyanuzanuu pupmsl DBS.

PE3VYJIIBTATBI: Ilpeacrasiens pe3yabrarsl UI'X nccienoBanus HakomjieHus 0ejka JucTpoguna B MeMOpaHe Mbl-
Ie4YHbIX BO10KOH y nanuenToB ¢ XCH u ITHIT KC. OTtMedyeHa pa3Hasi cTelleHb MHTCHCHBHOCTH HAKOILICHHs 0esIKa JHc-
TpouHa B capkoeMMe, BILUIOTH /10 €0 HcYe3HOBeHHs. JlaHHbIe H3MEeHEeHHs1 HOCHJIM 04aroBblii XapaKTep.

3AK/IIOYEHHUE: Takum o0pa3om, aTpoduuecKue H3MEHEHHSI CKeJIETHBIX MBIIIL y NMAIUEHTOB ¢ MOJIHHeHponaTu-
eii CONpPOBOKIAIOTCH MCYE3HOBEHUEM JAMCTPO(HHA U3 CAPKOJEMMBbI, YTO MPeIPACHOIAraeT K *KMPOBOMY IePepOKICHHI0
Mbiml. [loaydeHHble pe3yJbTaTbl BO3MOKHO HCIOJb30BATh /ISl Pa3padoTKH MepONpPHUATHIi, HANIPABJICHHBIX HA BOCCTA-
HOBJIEHUE JUCTPOPUHA U CTAOMIU3ANMIO CAPKOJIEMMBI.

KJ/IIOYEBBIE CJIOBA: ckejieTHbIe MBIIIIbI, JUCTPOGHUH, MbIIIEYHAS €JI1a00CThb, ATPOGHA MBIIIIL, XPOHUYECKOE HA-
pylLIeHHE CO3HAHUS, NOTHHEHPONATUs] KPUTHYECKHX COCTOSHUIA.

Jna yumuposanusa: E. H. Cxumesa, FO. M. 3a6poockas, JI. H. /lobpozopckas, C.A. Konopamves. CmpykmypHbie usMeHeHus:
OUCMPOUHA 8 CKENEeMHOU MYCKYAAmype Y NAYUEHMO8 ¢ XPOHUHECKUM HAPYWeHUeM CO3Hanus. Poccutickuil HetipoxupypauiecKuil
arcypran um. npog. A.JI. [lonenosa. 2022;14(2):150-152

STRUCTURAL CHANGES OF DYSTROPHIN IN SKELETAL MUSCLES IN PATIENTS
WITH CHRONIC IMPAIRMENT OF CONSCIOUSNESS

E.N. Skiteval?, Yu. M. Zabrodskaya!, L.N. Dobrogorskaya!, S.A. Kondratyev!

“Polenov Neurosurgical Institute — branch of Almazov National Medical Research Centre”, St. Petersburg
2State Research Center of the Institute of medical-biological problems of the Russian Academy of Science, Moscow

SUMMARY: One of the significant limiting factors of rehabilitation of patients with chronic disorders of consciousness
(DOC) is critically illness polyneuropathy (CIP) which leads to severe structural lesions of the striated muscles. Dystrophin
protein is one of the structural membrane proteins of muscle fibers and carry the supporting, protective and trophic
function of muscle fiber.

OBJECTIVE: To study changes in the dystrophin protein in skeletal muscle biopsies in patients with DOC and CIP.

MATERIALS AND METHODS: The results of an in 9 patients with chronic impaired consciousness, polyneuropathy
of critical conditions are presented. The scope of the study was 28 biopsies, of which 10 were deltoid muscles, 10 were
flounder muscles and 8 were calf muscles. Immunohistochemical study of the accumulation of dystrophin protein in the
membrane of muscle fibers immunohistochemical reactions were performed using a primary antibody to dystrophin and a
DBS imaging system according to standard protocols.

RESULTS: The results of an immunohistochemical study of the accumulation of dystrophin protein in the membrane
of muscle fibers in 9 patients with chronic impaired consciousness, polyneuropathy of critical conditions are presented.
A different degree of intensity of the accumulation of dystrophin protein in the sarcolemma, up to its disappearance, was
noted. These changes were focal in nature.
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CONCLUSION: Thus, atrophic changes in skeletal muscles in patients with polyneuropathy are accompanied by the
disappearance of dystrophin from the sarcolemma, which predisposes to fatty degeneration of muscles. The results obtained
can be used to develop measures aimed at restoring dystrophin and stabilizing sarcolemma.

KEY WORDS: skeletal muscles, dystrophin, muscle weakness, muscle atrophy, chronicdisorders of consciousness,

critically illness polyneuropathy

For citation: Skiteva E. N., Zabrodskaya Yu.M, Dobrogorskaya L. N., Kondratyev S.A. Structural changes of dystrophin in
skeletal muscles in patients with chronic impairment of consciousness. Rossiiskii neirokhirurgicheskii zhurnal imeni professora

A.L. Polenova. 2022;14(2):150-152

Brenenne.

B mporiecce peadmwmuranuu mamuento ¢ XHC Hapsi-
JIy C HEBPOJIOTHYECKUMH M HEHPOryMpallbHBIMU H3MEHe-
HUSIMH OTMEYArOTCsl HapylIeHHs: (YHKIHMU IOTepedHo-
MoJIocaToi Myckynarypsl.[1]

Mpeleynast cnabocTh Mociie KPUTUYECKUX COCTOS-
HU#l ObLIa BBIIEICHA KaK CaMOCTOSTEIbHBIN CHHIPOM.
[2] Ans pa3paboTku aJeKBaTHBIX pPeadMIIMTAllMOHHBIX
MEpOIPUSATHH yAeseTcsl OONbIIOe BHUMAaHUE H3y4e-
HUIO CTPYKTYpHO-(YHKIIHOHAIBHBIM H3MEHEHHSIM, Me-
XaHU3MaM arpouu U PEreHepaToOpHOMY IOTEHIIHATY
CKeJIeTHBIX MBI OcoOEeHHO 3TO MMEeT 3HAYCHUE MPH
MOBPEXXJCHUU TOJIOBHOTO Mo3ra. [3].

Benok muctpoduH sBIAETCS OFHUM M3 AKTHBHBIX
CTPYKTYPHBIX MEMOpPaHHBIX OEJIKOB MBIIIEYHBIX BOJIO-
KOH, HECYIIMX OIOPHYIO, 3aIIUTHYI0O M TPOPHUIECKYIO
(D)YHKIHIO MBIIIIEYHOTO BOJIOKHA [4].

Heas uccraenoBanus: V3yduTth u3MeHEeHHs Oenka
muctpodrHa B OMONTATaX CKENETHBIX MBIIII Y MAIICH-
toB ¢ XHC u ITHIT KC.

Marepuana u MeToabI.

B wuccnemoBaHue OBUIM BKIIOYEHBI 9 TMAIMCHTOB
¢ XHC (cuHOpOM apeakTUBHOTO OOIpPCTOBOBAHMSA), Jie-
YUBIIKECS B OTJICIICHUH aHCCTC3UOJIIOTHU H PeaHUMAaIIUU
PHXW um npoo. A.JI. [Tonenosa ¢pummana «k HMULL um
B.A. AnmazoBa» B nepuopg ¢ 2019-2021 r. Ha momeHT
BKJIFOYECHUSI B UCCIIEIOBAHUE MTPOJOKUTELHOCTD Hapy-
IIEHUS] CO3HAHUS COCTaBIIsIa He MeHee 3 Mecses. Bos-
pacT manueHToB cocTaBui oT 21 o 47 ner.

Ay "i,v,.k.«w

Puc. 1. AMMyHorucroxumMuueckasi peakuust K Aucrpoguny, x 200.

VY Bcex ManuCHTOB, BKIKOUCHHBIX B HCCIICIOBAHUC,
Ha OCHOBAHHMH KIIMHHUYCCKHX H 3HeKTpO¢)I/I3I/IOJ'IOFI/I‘-Ie-
CKHX JIaHHBIX ObLT ycTaHoBneH auarHo3 [THIT KC.

BrinonHeHHOE HCCeI0BaHNE COOTBETCTBYET IPUHS-
TBIM ATHYECKUM CTaHIapTaM HaIlMOHATBHOTO KOMHTETA
M0 HCCIIENOBATEILCKONM 3THKE M XEeJILCUHKCKOM IeKJia-
pammu 1964 rona u ee mOCIETYIONMM H3MEHEHUSIM HITH
COIIOCTaBUMBIM HOpMaM 3THKH. OZoOpEHO JOKaIbHBIM
stnueckuM komutetom OI'BY HMUIL um. B. A. Anma-
30Ba (JIDK Ne 11-20-01C ot 02.11.2020). 3abop Ouor-
CHITHOTO MaTepualia OCYIIECTBIIICS B YCIOBHIX MAJIOH
XUPYPTAYECKON ONEepAIlIOHHON XAPYPTOM IO MECTHOH
aHectesuel 1 % pacTBopoM HOBoKanHa. Beero mpousse-
JieH 3a00p 28 OHOTICHIA, U3 KOTOPHIX 10 — HeTBTOBHTHBIE
mbims! (m. deltoideus), 10-kambanoBuanble (m.soleus)
1 8 — MKpOHOXXHAs MbIIIIA (m.gastrocnemius).

Io cTranmapTHOMY NPOTOKOJY Ha Mapa(UHOBBIX Cpe-
3ax BeINONHAINCH U X-peaknuu ¢ 1eMacKUPOBKOM aH-
TUIeHa Ha BOJSHOM OaHe M C HCIOJIb30BAaHUEM MEepBHY-
HOTO aHTHTeNa K nucTpoduny — dystrophin (ab85302).
Cucrema Busyanmzanuu Gpupmsr DBS.

Pe3yabrarsl u 00cy:kaenne. [Ipyu rucronornueckom
UCCJIeIOBAaHUE OTMedallach KpaWHssl CTeneHb aTpoduu
CKCJICTHBIX MBI C 3aMCUHICHHEM )KI/IpOBOﬁ TKaHbIO.
[Tlpy MMMYHOTMCTOXMMHYECKOM HCCIENOBAaHUU C JMC-
TPO(HHOM BO BCEX cCiy4dasx Obula BbBISBICHA pa3Has
HMHTCHCUBHOCTL OKpallluBaHUA KJIETOYHOM MeM6paHBI,
YY9aCTKH PAa3MBITOCTH W PACHICIICHHE CapKOJIEMMEBI
C MOJTHOM MJTM YacTUYHOW moTepe nuctpoduna (puc. 1).

a— HOHepe'—lHLlﬁ Cpe3 MbIIIECYHBIX BOJIOKOH € yYaCTKaMH 04aroBoii norepu Z[l/lCTl)O(l)l/lﬂa;

0— l'lpOlIOJ]l:]-lblﬁ cpe3 MbIIIEYHBIX BOJIOKOH, H3BUTOCTH MeMﬁpaHbI U o4yaroBasi noreps llHCTpO(l)MHa.

Fig. 1. Immunohistochemical detection of dystrophin, x200.

a — cross-section of muscle fibers with areas of focal loss of dystrophin;

b — longitudinal section of muscle fibers, tortuosity of the membrane and focal loss of dystrophin.

POCCHUNCKHAMN HEMPOXUPYPTUUYECKHUM KYPHAJ umenn npodeccopa A.JI. Ioaenosa
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W3BecTHO, 4TO IUCTPO(QHMH OTHOCUTCS K KIaccy
CHEKTPUH — aKTHBHBIX MEMOpaHHBIX OEJIKOB U BBITIOI-
HSET CTPYKTYPHYIO POJIb B MBIIICYHBIX BOJIOKHAX, 3a-
XIS MBIIMIEYHYIO KIETKY OT HAlpsDKEHHS B MOMEHT
COKpAIIeHUs] M pacciIabIeHUs] MBIIMIEYHOTO BOJIOKHA.
Huctpodun sBisercs monmn(pyHKINOHATIHHBEIM OEIIKOM
1 CBSI3aH C IPYTHMH OeJTKaMH CapKOJIEMMEI, 00pa3ys mpu
3TOM TPH CyOKOMIUIEKCa: TUCTPOTIIMKAHOBBIH, CApKOTIIN-
KaHOBBII M CHHTPOQHUHOBBINA. benku muctpoduHOBOTO
psizia BEITIOTHAIOT KITIOYEBYIO POITb B MTOJJICPKAHIH ACCO-
IIMUPOBAHHBIX C MEMOPaHOW KOMIUIEKCOB B MECTaxX MEX-
KJIETOYHBIX KOHTakToB. OTCcyTcTBHE Oenka aucTpoduHa
NPUBOANT K JIECTaOMIM3AIMM KJIETOYHOH MeMOpaHBbI
W TIPOHUKAHHUIO W30BITOYHBIX MOHOB Kajblus. Mpled-
HBIE BOJIOKHA CTAHOBSITCS OOJIee UyBCTBUTEIBHBIMHU K aK-
TUBHPOBaHHBIM (DaKTOpaM BOCIIAJEHUsI M HEKPO3a, YTO
BJICYET 3a COOOM KupoBOe 3amerieHue [4].

BoiBoabl. Arpoduueckue H3MEHEHHs CKeJIETHBIX
MbI y nanueHToB ¢ XHC conpoBoxgaroTcsa UCUE3HO-
BEHHEM AUCTPO(UHA U3 CAPKOIEMMBI, 4TO ITpeApacHona-
raeT K )KMpOBOMY IepepoxaeHuto Mbi. [lonyueHHbie
pe3yabTaTthl BO3MOXKHO HCIIONBb30BaTh Uil Pa3pabOTKH

MEpPOIPHATHH, HANPaBICHHBIX HA BOCCTAHOBJICHUE JTHC-
TpohuHA U CTAOMIHM3ALUIO CapKOJIEMMBI, a TaKKe Kak
OIVH W3 KPHUTEPHEB OIECHKH A(P(PEKTHBHOCTH IIPOBOIH-
MOJ1 Tepaliy TaKUX NaleHTOB.
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