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PE3IOME

Lenb — n3yuntb 0CO6eHHOCTU TeYeHUs1 AeHePBaLMOHHOIro CMHAPOMA B TKAHAX PeMHHEPBUPOBAHHOW KOHEYHOCTU
KpbIC NoA BUSIHWEM foKarbHOM pe3oHaHCHOW BMGpauuu.

Mamepuan u memoodsi. UccnepoBaHne npoBoaunocb Ha 34 6enbix 6ecnopodHbIX Kpbicax-camuax B Bo3pacTte
2-3 mecsiueB Becom 200-300 rpammoB, KOTOPbIM BbIMOJSIHANOCHL NepecevyeHne ceAanMHOro HepBa, HanoXeHue
anMnepuHeBpanbHoOro wWea. B ocHoBHyo rpynny Bownu 17 KpbIc, Ha NOBPEXAEHHY KOHEYHOCTb KOTOPbIX B MNO-
crneonepauuoHHOM nepuoe Bo3geMACTBOBAarv fokanbHON pe3oHaHCHoM Bubpauuen (c 7-x go 16-x cyTok nocne
onepauuu, no 10 MUHYT exxeQHEeBHO), rPynny KOHTPons cocTaBunu 17 XXMBOTHbIX, He NoABepraBLUMXCSH BUOpaLuu.
Ha 14, 28, 35, 42, 49 u 56-e cyTku nocne onepauuu oueHUBanu Hanu4ne TpoPMIeCcCKux A3B, aHOManum pocTa Kor-
TeW, CyXOoCTb U LenyLeHUe KOXHbIX NOKPOBOB NOAOLIBEHHOW NMOBEPXHOCTU CTOMbl, CAMNTOM OTBMCaHUA 60nb-
HOW KOHEYHOCTU, CUMNTOM «Beepa», peakLuio Ha 6oneBon pasgpaxuTenb.

Pe3ynbmamasi. BubpaunoHHoe pe3oHaHCHOe BO3AeNCTBME NO3BOSAET YMeHbLMTb YacTOTy BbiNageHus Korren oo
12% n yckopsieT ux pocCT y KpbIC 3KCnepuMMeHTanbHou rpynnsl. LlenyuieHne, cyxocTb NOAOWBEHHOW MOBEPXHOCTHU
CTOMNbI Y KPbIC OCHOBHOW rpynnbl BcTpeyanucb Ha 60% pexe, yyacTku runepemun — Ha 50% pexe, 4eM B KOHTpone,
a HenpoTpodmyeckue sa3Bbl He 06pa3oBbIBaNUChL (B KOHTpone — B 24% cny4aeB). cue3HOBeHMe cumnTomMa oT-
BMUCaHMUS HWXKHEN KOHeYHOCTU 6bINo 6onee GbICTPbLIM Y XKMBOTHbIX OCHOBHOW Fpynnbl, 2 CUMNTOM «Beepa» 6onee
6bicTpO BoccTaHaBnNUBarncA. Peakuus Ha 601b y KpbIC Nocne Bo3A4eNCcTBUS BUOpaLmm nposiBnsnach paHbLue, 4em
B KOHTpoOIe.

Bbieo0dhbl. Y KpbIiC C NOBpexaAeHUeM cefarnvlHOro HepBa M NocreaylolWmMM HanoXeHMeM 3NUHeBpPanbHOro LWBa
nokanbHoe BUOpaLMOHHOe pe3OHaHCHOe BO3AeNCTBUME CNOCOGCTBYeT yryulleHUI0 penapaTUBHbIX NMPOLEeccoB
B NOBEPXHOCTHbIX TKaHsIX, 6onee 6bLICTPOMY BOCCTaHOBNEHUIO (hyHKLMM HepBa: NepBbie NPU3HAKU pereHepauumn
NoSIBNSAIOTCA B cpeAHeM Ha 4 HeAenu paHblue, 4eM B KOHTposie. Ha MOMEeHT OKOHYaHUs 3KCnepuMeHTa nonHoe
BOCCTaHOBNeHue (hyHKLMN peMHHepBUPOBaHHOW KOHEYHOCTU Habnopaetcs y 75% XUBOTHbIX 3KCNepUMeHTalb-
HOW rpynnbl Uy 25% KOHTPOMBLHOMN rpynnbl.

Knio4yeBble cnoBa: 3KCMEepPUMEHT, pereHepauums, ceganuiHbIN HepB, BMGPaLIMOHHoe pe3oHaHCHOe BO3AeNcTBMe,
KpPbICbl.

*OmeemcmeeHHbIU 3a nepenucky (corresponding author): drpisarev@mail.ru

MoBpexaeHusa nepndeprnyecknx HepBOB COCTaBIAOT I0TCS 3KCMEepMMEHTarnbHbIE MOAX0Abl C MPUMEHEHMEM
3-10% Bcex TpaBm [2, 4]. BHauMTeNbHblE AOCTUXKEHUS pa3nuyHbIX TexHonorun [1, 3, 5, 6].

XVPYPrUYecKon TEXHWKN MOCIeaHMX NET HE CONpPOBO-
XOalTCs aHanorMyHbIMmM yryyLLEeHUSMN Pe3yNbTaToB
neyeHuss 3TUX MOBPEXAEHUIN, PYHKLUNOHASBHbBIE MC-
XOAbl OCTalTCA HeyaoBneTBopuTenbHbIMN B 35-50%
cny4vaes [2—4]. HegoctaToyHasi U3y4eHHOCTb Mexa-
HM3MOB pereHepauumn I'Iepl/l(bele‘-IeCKl/lX HEePBHbIX MATEPUAN U METO/AbI

BOMOKOH U (paKTOPOB, Ha HUX BAUSIOLIMX, NpMUBENa K

TOMY, YTO B HacTosLLee BpeMA AN yny4lleHns BocC- VcenenosaHus nposogunuck Ha 34 6enbix 6ecnopoa-
CTaHOBUTESbHbIX NPOLIECCOB B TKaHsIX pa3pabaTbiBa- HbIX KpbiCax-camMLax B Bo3pacTe 2—3 MecsiLeB BECOM

Llenb nccnepgoBaHus — n3yumtb 0CO6EHHOCTU Te-
YeHus OeHepBaLMOHHOIO CMHAPOMA B TKAHSX PEVH-
HEpPBMPOBAHHOMW KOHEYHOCTU KpbIC MOA BIUSIHUEM
NoKanbHOW pe3oHaHCHOW BMGpauumu.
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200-300 rpammoB, KOTOPbIM BbIMNOMHANOCH Nepece-
YeHue ceanuLLHOro HepBa, HanoXeHue AnMnepuHeB-
panbHoro wea. B ocHoBHyto rpynny Bownu 17 Kpebic,
Ha MOBPEXAEHHYID KOHEYHOCTb KOTOpbIX B MOCHEo-
nepaumoHHOM nepuoae BO3OEWCTBOBanM fnokanbHON
pe3oHaHCHOW Bubpaumen, rpynny KOHTPOMNs cocTa-
BUNN 17 KMBOTHbLIX, HE NMoABepraBLUMXCS BMOpauun.
KVMBOTHbIE Ccoaepanucb B CTaHOAPTHbLIX YCIOBUSX
BMBapus npu cBobogHoM Aoctyne K Boge. Paborta
C 3KCnepuMeHTarbHLIMU KMBOTHBIMU MPOBOAMIIACH
B cooTBeTCTBUM C «[lpaBunamu npoeepeHust pabot
C MCMOMNb30BaHMEM 3KCNEPUMEHTamNbHbIX XUBOTHbLIX»
(npuka3 M3 CCCP Ne 755 ot 12.08.1987 r.) n nonoxe-
HuaMn degepanbHoro 3akoHa «O 3alUnTe XMUBOTHbIX
OT »ecTokoro obpaweHuns» ot 01.01.1997 r.

B ycrnoBusix onepauuoHHon, Ha ©a3e BuBapus, nog
3(PMPHBIM HAPKO30M MPOM3BOAMIICS AOCTYN B cpea-
Hel TpeTn Gedpa K cedanuvuHomy HepBy. Heps
nepecekarcsi C nocrnegyowmmM HanoXeHnem anune-
PUHEBpPAIbHOroO LWBa, C MUCMNOSb30BaHMEM MporieHa
8/0 mop onepaumoHHbIM MUKpockonom (LeicaM 525
F 20) c 25-kpaTHbIM yBenu4eHnem. PaHa ylwmBanacbh
nocrnonHo, Habnoganack n obpabartbiBanucb B Te-
YyeHue 7 CyTOK. Y BCEX XMBOTHbIX HEMOCPEOCTBEHHO
nocrnie onepauuu HacTynan napes3 onepupoBaHHON
KOHEYHOCTH.

BubpauunoHHoe pe3oHaHCHOe BO3AEeWCTBME Ha Xu-
BOTHbIX OCHOBHOM Fpynmnbl HAa4YMHaNocb Ha 7-e CyT-
KW nocne onepauvMuM M Mpogorikanocb B TedeHue
10 cyTok, no 10 MUHYT exeaHeBHO. [1ns 3TOro Kpbl-
Cbl momMewianuce B paspaboTaHHbI BUOPOCTEHA,.
Pe3oHaHCHasi yacToTa BO34eNCcTBUA onpeaensinach
MHONBMAYanNbHO ANl KaX40ro XXMBOTHOIO, COrnacHoO
OaHHbIM, MONTyYeHHbIM C BuMbpocTeHaa. MexaHude-
CkOe BO3OENCTBME HAHOCUIOCHL Ha CPEAHIOK TPETb
6enpa NoBpeXAEHHOW KOHEYHOCTH.

Ha 14, 28, 35, 42, 49 n 56-e cyTku nocne onepawum
NPOBOAWNCS BU3yasnbHbIA OCMOTP MOBPEXOEHHON
N 300pPOBOM KOHEYHOCTEMN Y XUBOTHbIX. OueHnBanu
Hanuume TpodMYECKNX S13B, aHOManuMuM pocTa Kor-
Ten (TOHKOEe, NMOMKME, UMNN X OTCYTCTBUE), COCTOS-
HME KOXHbIX NMOKPOBOB MOAOLLBEHHOW MOBEPXHOCTMU
ctonbl. OgHMM N3 NHGOPMATUBHBIX NPU3HAKOB MO-
BpeXAeHusi ceqanuiHOro HepBa SABMSIETCS CUMMTOM
OTBUCAHUSA BONbHOM KOHEYHOCTM NPWU NOAHUMAaHUN
XMBOTHOIO W NepeBofe ero B BepTuKanbHOE MOoro-
XeHue. NMpn BOCCTAHOBNEHUN ABUraTenbHbIX BOMO-
KOH B cedanuuHOM HepBe AaHHbIA CUMNTOM CTa-
HOBUTCSl OTpULATENbHbLIM: XUBOTHOE MNOMKUMAaET
3aJHME KOHEYHOCTM K BpHOLIKY Npyv NogHUMaHMK 3a
cnuHy. MapannenbHo M3y4ancst CUMMNTOM «Beepay,
KOTOpbIN HabnopaeTcs y Bcex 340pOBbIX KpbIC U
3aKkNYaeTcs B pacxoXAeHuu nanbueB CTomMbl Npu
NOAHUMAHWUM >KUBOTHOFO 3a KOXY CMUWHbI; Npu Mo-
BpeXAeHUM ceaanuLlHOro Hepea pasBeaeHue narb-
ueB otcytctByeT. O HapylleHUn 4YyBCTBUTEMbHO-

CTU CyAMmnu NO peakumm oTAeprmBaHUsA KOHEYHOCTU
B OTBET Ha OonesBom pasgpaxutens (HaHOCUIICA
YKOI BHYTPUMbILLEYHOW Urmon B 06nacTb NOAOLLIBEH-
HOWN MOBEPXHOCTU CTOMbI).

OBTaHa3us KpbiC NpoBoaunacb nog 3UpHbIM Hap-
KO30M. BbiBeOeHME XMBOTHBIX OCYLLECTBISANOCH Ha
14, 28, 42, 56-e CyTKU 3KCNepUMeEHTa, No 3 KpbICbl U3
rpynnel, ¢ 3a6opom Mopdonornyeckoro Matepuana.

PE3YNIbTATbl U OBCYXXOAEHME

Mpn M3yyeHUn HempoancTpoPUYECKNX HapyLLEHN B
MOBPEXOEHHON KOHEYHOCTU Y KMBOTHBIX KOHTPOMb-
HOW rpynnbl Ha 14-e CyTKW BbISIBNEHO, 4TO B 12 cny-
Yasax KOrTM OTCYTCTBOBANM Ha MOBPEXAEHHOW nare,
B 5 — BbINM TaknMK xe, Kak Ha 340POBON KOHEYHOCTW.
Mpn ocmoTpe Ha 28-e cyTkn y 12 KpbIC KON OTCYT-
CTBOBaNu Ny 2 GbInn TakMMm, Kak Ha 300POBOI KOHEY-
HocTu. Ha 56-e cyTku uccrnegoBaHus y 5 KpbIC KOITU
ObiNM aHaNoOrM4yHbl TakoBbIM Ha 340POBOW KOHEYHO-
CTW, y 3 — OTCYTCTBOBan1 unv Npoaoskarncs nx pocT.
B ocHoBHoW rpynne y 16 kpbIC Ha 14-e cyTku Habnoge-
HMS KOTTW Ha PEUHHEPBMPOBAHHOW KOHEYHOCTU BbInn
aHanornyHbl TaKOBbIM Ha 300POBOW KOHEYHOCTU. [Mpn
obcnenoBaHun Ha 28-e cyTku n3 14 kpbic y 13 Kor-
TV ObINM TakUMK Xe, KaK Ha 340POBON KOHEYHOCTH.
Ha 56-e cyTku akcneprMMeHTa y 8 OCTaBLUMXCS XXUBOT-
HbIX KOITU UMENM OObIYHYIO CTPYKTYPY Y pa3mepbl, Co-
NMocTaBUMbIE C TAKOBbIMW Ha HEMOBPEXAEHHOWN KOHEY-
HOCTW. BbISIBNEHO CTaTUCTUYECKN 3HAYMMOe pasnuyve
4YacTOThbl N3y4aemoro nNpusHaka B rpynnax Ha pasnuy-
HbIX CpoKax HabnogeHust (OBYXCTOPOHHWIA KpUTEPUIA
®uwepa, p < 0,05). Takum obpasom, BUOpPALMOHHOE
PEe30HaHCHOE BO34ENCTBME MO3BOMNSET YMEHbLUWTD
YyacToTy BbinageHus korren oo 12% u yckopsieT mnx
POCT Yy KpbIC. Y XMBOTHbIX, HE MOABEPraBLUNXCS BU-
Opauum, KorTM nocne nepeceveHns ceganuLHoro He-
pBa Bbinanv B 70% criy4aeB 1 K OKOHYaHUIO SKCNepu-
MeHTa oTcyTcTBOBanu B 38% criyyaes.

Y KpbIC, HE UCMbITABLUMX BIIUSIHNE JTOKANbHOW pe3o-
HaHCcHoM BMOpauun, Ha 14-e CyTKM MCCnenoBaHus
OTMeYanuchb LWenyLeHne U CyxoCTb NOAOLLIBEHHOW
noBepxHOCTK cTonbl B 15 cny4vasx. [JaHHble nsame-
HEHWs1 COXPaHANUCb B TEYEHNE NOoCreayLwmx 5 He-
aenb. Ha 56-e cyTkn HabntogeHns KOXHbIE MOKPOBbI
CTOMbl HE OTNMYanuMCb OT 340POBON KOHEYHOCTH,
ObInn yncTeiMK. B ocHOBHOM rpynne wenyweHne u
CYXOCTb NOAOLLIBEHHOW NOBEPXHOCTU CTOMbI BbisiBNE-
Hbl Y OBYX KpbIC Ha 14-e n 28-e CcyTkn HabnoaeHus.
Y Bcex ocTanbHbIX KPbIC HA NOBPEXAEHHOW KOHEYHO-
CTM KOXa cTonbl Obina Yncrtas. YCTaHOBMNEHO cTaTu-
CTMYECKM 3HAYMMOE pasnnyme 4YactoTbl N3y4aemoro
npu3Haka B rpynnax (4BYXCTOPOHHWUI KpuTepui du-
wepa, p < 0,01).

HenpoTpoduyeckme HapyLleHUss B pPenHHepBUpo-
BaHHOM o06nactu nposiBNAnNMce (HOPMUPOBAHMEM
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TpOhUYECKMX £A3B, a TaKKe Y4yacTKOB runepemuu.
Mpn ocMOTpe XKMBOTHLIX Ha 14-€ CYTKM y4acTKu ru-
nepemMmn 3adUKCUPOBaHbI Y 7 XUBOTHbIX, Tpodu-
yeckue a3Bbl — y 4. K 56-m cyTkam y Bcex BOCbMWU
XMBOTHbIX $3Bbl pPErpeccupoBann: npoucxoauna
anuTenu3auma nx Kpaes, (POPMMPOBAHME KOPKMW.
Y KpbIC, NOABEPrLUNXCA AEUCTBUIO NOKaNbHON pe3o-
HaHCHOW BMOpaumn, 3a BECb Nepuoa uccregoBaHns
Tpodmyecknx €38 He Habnoganocb. [NosBneHne
y4yacTKOB rmnepeMmmn oTMevanocb Ha BTOPON He-
aene akcnepumeHTta y 2 kpbic. Pasnunune 4actoThbl
BCTPEYaAEMOCTM Y4aCTKOB rMNepeMmnn n 3B Ha Koxe
NoaOLLBEHHON MOBEPXHOCTW Nan peuHHepBUPOBaH-
Hom obriacTu B M3yyaembix rpynnax 6bino ctatucTu-
YeCKM 3HaYNMbIM (OBYXCTOPOHHUI KpuTepun duile-
pa, p < 0,05).

MonyyeHHble AaHHble 0O6BEKTMBHO CBUAETENbCTBY-
0T O TMOMOXWTENbHOM BfUSIHUM  BUMOPALMOHHOTO
PEe30HaHCHOro BO3AEWCTBUSI Ha HepoTpodmyeckme
npoLecchl, NpoTeKalLye B NOBEPXHOCTHBIX TKAHSX
PEeUHHEPBUPOBAHHON KOHEYHOCTM Y KpbIC.

[Mpn oueHke HEBPOMNOrMYEeCKUX HapyLlieHWW ycTa-
HOBIEHO, YTO MOSIOXUTENbHbI CUMNTOM OTBUCAHMUSA
HVXXHEN KOHEYHOCTW OTMEeYarncsl y BCEX XMBOTHbIX
B 06eux rpynnax nocrne npoBefeHus onepaTuBHO-
ro NevYeHnss N HanoXeHUs 3SNUHEBPanbHOro LBa.
Ha 14-e n 28-e cyTkn HabnogeHWs B KOHTPOSTbHON
rpynne AaHHbin CUMMTOM Oblfl  MONOXUTENbHBIM
y BCEX XMBOTHbIX. Ha 56-e cyTkn HabnogeHns Boc-
CTaHOBMEHWe MNpPOBOAMMOCTM MO  CedanuLiHOMYy
HepBy 3aduKCMpoBaHO y 1 XMBOTHOrO. Y 7 KpbIC
CYMMTOM OCTaBasiCs NOMnoXuTenbHbIM. B ocHOBHOWM
rpynne yxe Ha 28-e cyTku nccnegosaHus y 8 Kpbic
CYMMTOM OTBUCaHUSA HWXHEWN KOHEYHOCTWU He onpe-
aensnca. Ha 56-e cytkm y 6 KpbiC cMMmnTom Obin
oTpuUaTenbHbIM: OHW aKTUBHO NOMAXWMAanu KOHeu-
HOCTM K OpIOWKY Npv MOAHUMAHWM KX 33 CMMHY,
ay 2 XMBOTHBIX CUMNTOM OblN1 MONOXUTENBbHbBIM.

CvmMnTOoM «Beepa» OTCyTCTBOBAs Npu NOBpeXaeHnn
cefarnuLHOro HepBa y BCEX KpbIC HEMOCPEOCTBEH-
HO Mnocre onepaTUBHONO NEeYeHUst M HaroXeHus
3NUHEBPANbHOrO LWBa. Y XMBOTHbIX KOHTPOJSIbHOW
rpynnbl CUMNTOM «Beepay Obin oTpuuaTeNnbHbIM Ha
npoTshkeHun 5 Hepgenb. Ha 42-e cyTkn HabnogeHus
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THE PECULIARITIES OF DENERVATION SYNDROME OF REINNERVATED LIMB IN RATS EXPOSED TO LOCAL
RESONANCE VIBRATION (AN EXPERIMENTAL STUDY)

0. V. Karpova, V. V. Pissarev

Objective — to study the features of the denervation syndrome course in the tissues of reinnervated limb in rats
under the influence of local resonance vibration.

Materials and methods. 34 white outbred male rats aged 2-3 months, weight 200-300 g were enrolled in the study;
they underwent the intersection of sciatic nerve, its epiperineural suture. 17 rats formed the basic group; these
animals were exposed to the local vibration resonance influence on the damaged limb (it started on the 7" day
after the operation and continued within 10 days by 10 minutes), 17 rats formed the control group, they were not
exposed to vibration. The presence of trophic ulcers, claw growth anomalies (thin, fragile or their absence), dry-
ness and peeling of pelma skin surface, “loose-hanging diseased limb” symptom, “fan” symptom, pain stimulus
reaction were evaluated on 14, 28, 35, 42, 49 and 56 days after the operation.

Results. Vibration resonance influence allowed to decrease the incidence of claw fall to 12% and increased their
growth in rats of experimental group. Peeling, dryness of pelma skin surface, hyperemia zones in rats of basic
group were revealed more rarely in comparison with the control group. Under the influence of local resonance
vibration neurotrophic ulcers were formed three times more rarely. The disappearance of loose-hanging diseased
limb symptom was proved to be more rapid in the animals of the basic group and “fan” symptom was restored
more rapidly. Reaction to pain in rats after vibration exposure was manifested earlier than in the control group.
Conclusions. In rats with sciatric nerve injury and following epineural suture vibration resonance influence was
conducive to the improvement of reparative processes in superficial tissues, resulted in more rapid restoration of
nerve function: first signs of regeneration were appeared upon the average by 4 weeks earlier than in the control
group. At the end of the experimental study full restoration of reinnervated limb function was observed in 75%
animals from the experimental group and in 25% animals from the control group.

Key words: denervation syndrome, reinnervated limb, local resonance vibration, experiment.



