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MOP®OJIOI'USA HEUPOHOB BEPXHUX I'PYJIHBIX CUMIIATUYECKHUX
I'AHTJIMEB ITAIIMEHTOB C BOJIE3HBIO PEUMHO

W3MmeHeHre BereTaTuBHOIO TOHYCa, UMEIOIIee MecTo npu 0ose3nu PeliHo, mpuBoAUT
K U3MEHEHUIO CTPYKTYPbl HEHPOHOB B CUMIIATUYECKUX TaHIVIUAX. M3ydeHsl Xxapakrep
U OCOOCHHOCTH HEHPOHHBIX IEPECTPOEK IPU JAHHOM 3a00JI€BaHMM. Y CTAHOBIIEHO,
YTO MpeodJiaJaloluM THIIOM JET€HEPAaTUBHBIX M3MEHEHUN HEUPOHOB SBIIAECTCS HX
cMopIlIMBaHuE. Jloka3aHa Iporpeccupyrouas AereHepanus 1 MoCaeayomas ruoensb
HEPBHBIX KJIETOK MPU HAPACTAHUU TSHKECTH 3a0oisieBaHus. OTMEUaeTCsl yMEHbIICHHUE
reéMOJIMHAaMHYeCKOro 3(p¢peKkra CUMIATIKTOMUU HPHU BBIPAXKEHHBIX JAEr€HEPAaTUBHBIX
U3MEHEHUSIX B CHUMIIATUYECKUX TaHMVIMSAX MalMeHTOB ¢  OoJe3HbtoPeliHo.
KitoueBble cnoBa: 60se3Hb PeliHo, cuMnaTu4ecKkue raHriny, JereHepanns HeMpoHoB,
TepaneBTUYeCKuil 3PPEeKT CUMMATIKTOMUM.
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Morphology of Upper Chest Sympathetic Ganglion Neurons in Patients with Raynaud
Disease

Belarusian State Medical University

The infringement vegetative tone at Raynaud’ s disease damages frame of neurones in
sympathetic ganglions. We have studied character and distinctive features of neuronic
infringements at the given disease. The reduction of the sizes of neurones there is a
prevailing type of degenerative infringements. Intensifying the degenerative and
subsequent destruction of neurones is proved at grew progressively worse of disease.
Hemodynamic effect of sympathectomy at Raynaud’'s disease is minimal at the
expressed degeneration of neurones in sympathetic ganglions.
Key words: Raynaud's disease, sympathetic ganglions, degeneration of neurones,
therapeutic effect of sympathectomy.

CuMmnaruyeckre TaHIVIMK — MPEJCTaBIsAIOT co0oil  mepudepuyeckue LEHTPHI
uHTerpauu  apdepeHTHBIX W A((EpPeHTHBIX BEreTaTHBHBIX CHUTHAIOB [2, 4].
W3meHenne xapakTepa HUMITYJbCOB, MPOXOASIIMX Y€pe3 TaHIJIMi, OTpa)kaeTcs Ha
(yHKUMOHAIBHOW aKTUBHOCTH HEMPOHOB, a MPU JITTUTEIIbHOM BO3ACHCTBUU BBI3BIBAET
paznuyMMble JaXe Ha CBETOONTHYECKOM YpPOBHE M3MEHEHHUS! T'MCTOApXUTEKTOHHUKHU
KJeTok [9].

KauecTBeHHbIE M KOJMYECTBEHHbIE IMAapaMETPbl MOP(OIOTHYECKUX H3MEHEHUH B
TaHTIIUSAX OMPENCSIOTCS XapaKTepoM OCHOBHOro 3aboneBanus [8]. Tak, mpu
KPYMO3HOI MTHEBMOHUY B BEPXHHUX TPYAHBIX CUMITATUYECKUX TAHTIHSIX HAOMI0Ial0TCS
NPEUMYIIECTBEHHO M3MEHEHHs 10 TUNy NEPBUYHOIO  pa3ApakeHus U
“perporpanHoii AereHepanuu’ (HaOyxaHHE Tela HEHpOHa, XpOMATONM3, CIABUT sAapa
Ha mnepudepuro, pacnaa HedpoduOpuii). Ilpu rUNepTOHWYECKON OOJIe3HH
npeo0IalaloT U3MEHEHUS 10 THIy CMOpPIIUBaHHs (YMEHBIICHUE pa3Mepa HEPBHBIX
KJIETOK, yriioBaTasi popMa, MHTEHCUBHOE NpOKpalIuBaHue 0a30(puIbHOIO BEUIECTBA,
YMEHBIIICHUE pa3MepPOB M runepxpomatos sep) [3, 5, §].

BereraTtuBHas nucperynsinus, SIBISIOIAsACS OCHOBHBIM (DAKTOpPOM 3THONATOreHEe3a
Oosie3nu PeliHO, paBHO Kak U MMEKIIash MECTO IMPHU JaHHOM 3a00JICBAHUM HILIEMUS

JUCTAJIBHBIX OTACIIOB KOHG‘IHOCTGI‘/’I, 663y0JIOBHO, OKa3bIBAIOT CYIICCTBCHHOC BJIUAHHC
1



Ha CTPYKTYpY CHUMIATHYECKUX HEeHpoHOB. J[laHHbIE 0 MOp(OIOrHYECKUX
nepecTpoiikax B CHUMMNATHYECKUX TaHIIUAX Npu Ooje3Hu PeliHO npuBOIMINCH B
auteparype u panee [1]. OmHako XapakTep HapylICHHA, CTENEHb MOPAKCHHS
raHrjiueB, JIWHAMUKAa UW3MEHEHHH B 3aBUCUMOCTH OT TSDKECTH 3a0oJieBaHMs,
MOp(QOMETpUYECKUE MTapaMeTpbl N3MEHEHHBIX 1 HEU3MEHEHHBIX HEUPOIIMTOB, a TAKXKE
BJIMSIHUE TOBPEXKIECHHBIX CTPYKTYp Ha 3((PEKTUBHOCTH JeueHus Oosie3Hu PeiiHo
OCTaIOTCSI HEPACKPBITHIMH.

MATEPUAJI U METObI

N3yyeHbl OCHOBHBIE KaUECTBEHHBIE M KOJMYECTBEHHBIE MapamMeTpbl CUMIATHYECKUX
HelpoHOB || - |V rpyaHbIX cUMIAaTHYECKUX TaHTIueB y 33-X MalUeHTOB C 00JIE3HbIO
Peitno (cpemnmit Bo3pact - 26,7+1,8 roma). Y4acTok CHMIATHYECKOTO CTBOJIA
HCCEKAIM BO BpPEMs BHUACOTOPAKOCKOIIMYECKOW BEPXHEN TPYAHOW CHUMIIATIKTOMMHH,
¢ukcpoBamu B 10% pactBOope ¢dopmannHa, napapUHOBBIE CpPE3bl OKpallMBaIH
reMaTOKCWIMH-303uHOM u 1o Huccmio. CTpyKTypy CUMNATUYECKUX TaHIJIMEB
M3yYaJld Ha CBETOONTHYECKOM YPOBHE NPU PA3IUYHBIX YBEIUYEHUSX.

KauecTBeHHYI0 OLIEHKY M3MEHEHUH MPOBOJUIM, KiIacCUPUUUPYsI HEUPOHBI TaHTJIMEB
Ha TPU MOMYJIALMHA B 3aBUCUMOCTU OT BBIPAKEHHOCTH U OOPaTUMOCTH U3MEHEHHUM X
CTPYKTYpbl:  HEM3MEHEHHbIE, PEAaKTUBHO M  KOMIIEHCATOPHO  H3MEHEHHBIE,
naereHepupytomue  [7].  JlmarHocTuueckue  TPHU3HAKW,  BBIABISIEMBIE — HA
CBETOONTHUYECKOM YPOBHE U TMO3BOJIAIONIME KIACCU(DUIMPOBATH HCCIIEIyEMbIe
KJIETKH, TMpeAcTaBieHsl B Tabmuue 1. Mcnonb3ys aHanuszaTop H300paskeHUs
“buockaH”, perucTpupoBaIM CIEAYIOIINE KOJWYECTBEHHBIC MapaMeTphl: MIOTHOCTh
HEHPOHOB Ha Cpe3€ TaHMIMs, MPOLEHTHOE pacupenesieHue HEHpOHOB MO 3-M
CyOnmonyJiiLiMsIM M pacyeT uX KoiruecTBa Ha 1 MM2, nonydeHHble pu MOpGHOMETpUH
HEHPOHOB JJaHHbIE, 00pa0OTaHHBIE METOAAMHU BapUALMOHHON CTATUCTUKU C MTOMOILIbIO
nporpammsl “ Morpholog”.



Tedmag 1

JArHOCTHOECEHE EpHTEDHH EAUSCTESHHHE MEMEHEHIH HRfpOHCE (CBETORAS MHEDOCEOITH)

UeTkne PUEHE: KOHTYTEL

TleproapioH HEVOHS TVHOCTER 23~
TVIHET [VIBIEH KAV,

Pearins Helfpor M4 He ERIpAMEHS

Hopma FormeHcaTopHHS: HaMeHeH A JereHepaTIEE HAMEHRH
BN I FOHTIEE ROETO
Kpriied WK ceambHaA opre.. OpamHad Gopra ¢ HesHATeV b bt [0~ | Jedopiatns HeffpoHs .

CEST/EHIEM MEWTY TECM HEFpoHa M ero

KA.
YBTKIE ECHTYRH HRPOH C HeSHRWATSMb -
HHMM HEpOBHCTSI .

VMEpRHHAA CTEMRHD HR OVESHIA Helfoms,
TOTHICTE  BATOTHRLETO EAICYITY .

BrpameHHas peaKiie Helporm.

PesKas HepOBHOCTD, HEFGHOCTE M PasbH-
TOCTh KOHTVICE HEfOHE.

CMopIIEAHME HelpoHa ¢ ofpascBaHmeM
SHEUMTSMBHEE [YCTOT MEWTY NEfHKapHa-
HM M &r0 KATICHTIOH; PACTBR BeffoHa.

CTIVETIIR LBTOaTaFE

Meko3epHMCTEN ZapakTep LTON-
JA3MH, &8 PAEHCMEPHOS THOEpATT-
BAHIE.

LleHTpaTbHED] EPOHATOTIE |

WepeHHRDT My aH ZpOMATOINS M
HafyRaHs HelfpoHa, onafoe MpOKpa-
BAHME LMTOMIA 2 .

Memie eMoITEEE BAEVOTH D Napife-
I HEPpOHR

TemanbEErT EPOHATONNS, BHpEHSHHCS o=
CEST/IEHE IMTOTUIAEMH .

[MIepypOMATOR LMTCIIa 26,
BaxyoIEaIns IMTCIITARe.

CrnETVIE A

LeHTpaTBHOE: 1MTH HECKOEEG SHCLEH-
TEHWHCE [IVIGHEHETE 0pa..

KpyTiad oprs , UeTEMS KOHTYLH
.

UeTkas BIEYATHIALIET SIPRILEE .

Coesr aAmpa Ha mepiiepido, VERTMUEHHS
fazalim Eapianert .

Ampo MpEEMILHEIM CEPYTION WM OBAE -
HOM doprH, B3 TIRSTH MHEHSHIL.
VBamiUeHne KQTHIECTES ATPRIRE CO

[epifepimackos MVICHSHNS FpA.

DmepzpoaTos Alpa; fefop@lis, ME-
Amppungt He EIEYVATISMVETCA.

COEMMOM X HA Neprispim aopa , Bos-
MIWHE IE OTCYTCTEHE,

Jist MopoMeTpruUEeCcKOro MCCASAOBAHUS M3 TPEX YHAJICHHBIX TaHIJIMEB BbIOMpAIU
TOT, B KOTOPOM H3MEHEHHUS! CTPYKTYpbhl HEHPOHOB OblIM HamOoJee BbIpaxkeHbl. C
LEIbI0 M3YyYEHUs MAacIUTa0OB MOpPAXKEHUs TaHTJIMEB CUMIATHYECKOW Ienoyku y 18
MAlMEHTOB ATOM K€ TPYyNIbl JOMOJHUTEIBHO OblIa UCCIIEI0BaHA CTPYKTYpa FaHIJINEB
C HauMeHee BbIPAKEHHBIMU U3MEHEHHSIMU.

B3aumocBs3b MeXAYy CTPYKTYpOHl CHMIIATUYECKUX HEHPOHOB M KIMHUKOM OOJI€3HU
PeliHo oueHuBaM, COMOCTaBIsAsi U3MEHEHHsS] B TAHIJIMAX MPU PA3NTMYHBIX CTaIUSAX
3a00yeBaHuUs U PA3IMYHOM reMoArHaMu4eckoM 3 dexre cumnaTskTomuu. [Ipu sTom
CTaauio 3a00JICBaHMsI YCTAHABIMBAIM HA OCHOBaHUM KIMHHYECKUX mpu3HakoB (I1-s
CTaausl — IIMAHO3, TIOXO0JIOJaHKNE, TUIIEPTUAPO3 U OTEK KUCTEH, O0Jb U mapecTe3uu B
HUX Ipu oTorpeBanuy; lll-s cragus - Hanuuue y nanueHTa TpoPUUECKUX U3MEHEHUIN
Ha KOXE KHUCTEW: S3BbI, TPEHIMHBI, HEKPO3), a TreMoAuHaMu4eckud 3ddexr
CHMITaTIKTOMUM OLICHUBAJIM IO JAMHaAMUKe peorpaduueckoro muaekca (DPU) nocne
OMEpPaTUBHOI'O BMEIIATEIHCTBA.

B kauecTBe KOHTPOJISI UCCIIEOBANIMCH CUMIATHUYECKUE TaHTJINH, B3AThIE HA TPYIHOM
Marepuaie He no3aHee 12-TM yacoB mocie HacTyrieHus: cMeptu. Kpurepuem s
oTOopa Marepuana SBISJIOCH OTCYTCTBHUE y Tpyna TpOoPUUECKUX H3MEHEHHH Ha
BEPXHHX KOHEYHOCTSX (OIICHMBAJIOCh BHU3yalbHO), a TakK Xe OTCyrcTBUe (IO
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pe3yibTaTaM BCKPBITHS) XPOHHYECKUX 3a00JieBaHHWII OPraHOB TPYIHOU MOJIOCTH.
dukcanuusa maTepuaia U NPUTOTOBIEHUE CPE30B OCYHIECTBISIIOCH MO CTaHJAPTHOM
MeTouKe [6].

PE3VJIBTATHI U OBCYXXJIEHHE. IIpoBeneHHble uccieioBaHus MOKa3bIBaIOT, YTO
CTPYKTYpa CHUMIIATUYECKUX TAHIJIMEB MAI[MEHTOB C 00Jie3HbIO PEliHO 3HAYMTENHHO
oTiau4aeTcsi oT HopMbl. Ecnm olmiee konnmyecTBO HeMporuToB Ha 1 mMMm2 cpesa
TaHTJIMSl B OCHOBHOM M KOHTPOJIBHOW Tpymmax mpaktudecku uaentuuno (310,0£9,2 y
NarueHToB ¢ Oone3npto Perino wm  319,5£21,6 B koutpone, P>0,05), Tto B
pacrpeeieHu KIETOK MO CyONOmy IsiusM UMEIOTCS CyliecTBeHHbIe pasnuuus (Puc.
1). Tak, KOMMYECTBO HEM3MEHEHHBIX HEHPOHOB MpH O0Jie3HH PeiiHO B CpaBHEHUU C
MOKa3aTesIMH KOHTPOJBHOW TPYIIbI CymiecTBeHHO Hwke (27,5+3,5 mpu Oone3Hu
Peitno u 200,9+16,5 B koHTpoie), a AereHepupyromux — Bbime (226,1+10,7 u
59,6+17,1 coorBeTcTBEeHHO) (B 000MX citydasix PO,05).
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Puc.1 HelipoHHslli cOCTaB CHUMIIATUYECKUX TaHIVIMEB Mpu Oone3Hu PeitHo u B
KOHTpOJIE

KauecTBeHHBIN aHAMN3 KIETOYHOIO COCTaBa CHMITATUYECKUX TAHTJIMEB MOKAa3bIBAaeT,
YTO TMpeoOIaTarOMKUM TUIIOM JEeTeHEPATUBHBIX M3MEHEHHU SIBIISIETCS CMOPIIHMBAHUE
HelipoHoB (77,9+1,5% oT KoJWuecTBa IEreHEpPHPYIOUIMX KIeToK; 56,9+2,4% ot
O0IIero KoJMYecTBa KIIETOK), XapaKTePHU3YIOUIMXCS YMEHBIICHUEM pPa3MEpOB W
aedopmaieii  KOHTYPOB,  HMHTCHCHUBHBIM  MPOKpAIIMBAaHHEM  IUTOIJIa3MBbI,
nedopmanueit u runepxpomaro3oM siaep (Puc. 2, a). 3HaUMTENBHO PekKE BCTPEUATHCH
BBIDOKEHHAs] BaKyoJM3alusl [UTOIUIa3Mbl, pacnax HeiponoB (Puc. 2, 0).
KomneHcatopHble W3MEHEHHs 4Yalle TMPOSBIAIOTCS YBEIWYCHHEM KIETOYHBIX
pasmepoB (HaOyxanuem) (Puc. 2, B). HemsMmeHeHHBbIC k€ HEWPOHBI MAIUCHTOB C
0one3npio PeitHo uMerot Tunmanoe crpoenue (Puc. 2, r).
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Puc.2. OcHOBHBIE THUIBI CTPYKTYPHBIX WXMEHEHHII HEWPOHOB B CHMIIATUYECKUX
TaHTTUSIX MaIuECHTOBB 00JIE3HBIO Peiino
a)JereHepalys HeWPOHOB MO THITY CMOPIIUBAHHUS




T) HCM3MCHHBIC HEHPOHBI

CyIlIecTBEHHO  pa3inyaliiCh W  OCHOBHbIE MOp(OMETpUYEcKHe MapameTphbl
CUMIIATHYCCKUX HEHPOHOB TPU PA3IUYHONW CTENCHH HAPYIICHHUS HX CTPYKTYPhI
(rabmuma 2). Tak, ¢ HapacTaHUEM TSHKECTH M3MEHEHHH YMEHBINIACTCS IUIOIIAIb SApa
(c 78,6£1,6 MKM2 y HEU3MEHEHHBIX HEHPOHOB 10 75,1117 MKM2 y KOMIICHCATOPHO
n3meHeHHbIX u 49,5+0,95 mxm2 y nerenepupyrommx (P<0,01)), sapo cranoBHUTCS
oonee ymiuHeHHBIM (dakTop (opmbl cHmkaeTcs ¢ 0,950,002 y HoOpMalbHBIX
HeriponoB 1o 0,92+0,003 y kommeHncaropao wu3MeHeHHbix u 0,89+0,005 vy
nerenepupyromux  (P<0,01)).  SnmepHo-IUTOIUIa3MaTUYECKOE  COOTHOIICHHE
n3mensercs ¢ 0,19+0,004 y nensmeHneHHbIX K1eTok 10 0,12+0,003 y komIieHcaTopoHO
W3MEHEHHBIX (yBEeIWYCHHE O00beMa MUTOIUIa3Mbl MPH HE3HAYUTEIBHOM CHHUIKCHHUH
wiomanu sapa) u 0,15+0,003 y nerenepupyromux (pe3koe yMEHBIICHHE pa3MepoB
mutoruiasmel - (cmopruBanue) (P<0,01)). AHanoruuHas JuHaAMHKa IOKa3aTelen
COXpaHSICTCS U B KOHTPOJIBHOW TPYIIIE, OJHAKO B JAHHOM MaTepHaje BCE MOKa3aTeNn
HecKoJIbKOo BhIie (B cpeanem Ha 11,9+3,5%) (P<0,01).



Tadmag 2
MopdoeeTpHuecKie MapaMeTpl CHMIATHUECEHE HEHPOHOB
Y TAIMEHTOR ¢ GonesHnn Pefito H B ROHTpOMBHOM rpyme

Bonmessp Pefimo ForTpoim
Cymomysmrm Icwane agpa | daxTop Amepry-  |[lnowsnk ampa|  $&KTap AnepHo-
HEHpOHOB [MMZ) fopre AApa | LMTCIIE3E- (M{Mz) doprel AApa | LMTCMIARE-
THUECKCE THUECECE
OTHOWEHME OTHOMEHHE

Heyare- | Bemroma 78,641,6 | 0,9540,002 | 0,159¢0,004 | 101,047,3 | 0,960,005 | 0,21£0,005
HeHHHR | [IOK333TEIA

T ToeepHOCTE - - - Pp_xf(l].[E Pp_K>D.EE PP_K<I].I]1

Kermed- | Bemnoma 70,181,7 | 0,92:0,003 | 0,12¢0,003 | 92,0167 0,950,008 | 0,13£0,001
caTopHo | [oEazatana

jZciv =i
e |DETERIROCTS | Pyo005 | POl | P00l | BQB5 | Bu<005 | B 001
2

Terene- | Bemioma 49,5¢0,95 | 0,890,005 | 0,1540,003 | 52,2tl,7 0,93t0,005 | 0,190,007
P | [okazatens

PLg@OL | Prg@Ol | Pg@Ol | B 06 | B0l | B0l

£l T TeEepHOCTE rE rE

P00l | Bpy00l | Ppx001

[ eree: ng-mmmmmmmmmmmmmcmmhhmm—
TROBHATHITE; Py o - DcToeepHicTy pasmMsopd e T ECEME TEPSMETICE HEEHSHAE 1 KO TEICATOPHD 1R EHEHE -
%;Pl_g-mmwmwmmmmmwm;ba-mm
DA M ETPHEC I TEPEMETICE KOMTEHCATODHD IR B M IErSHEMVDE HSTOHE.,

H3yueHne CMEXHBIX TaHIJIMEB CHUMIIATUYECKON [enoykn Ha ypoBHe 1h2-Th4

BBISIBIISICT CYIIIECTBEHHBIC PA3IMyMsl B BEIpaXXKCHHOCTH U3MeHeHui (Tabnuna 3). Tak, B

CMEXXHBIX TaHTTIHUSIX HE3aBUCUMO OT BBIPKEHHOCTH M3MEHEHUH MJIOTHOCTh HEHPOHOB

npaktruecku uaeHTryHa (310,0+9,2 u 325,9+9,9 coorBercTBenHo, P>0,05). Oxgnako

npu OoJsibllleM 00bEeMe MOPAKEHHs] KOJIMYECTBO HEM3MEHEHHBIX M KOMIIEHCATOPHO

U3MCHCHHBIX HEHPOHOB HA ©IUHMIlY IUIOMIAJM JOCTOBEepHO Hmke (Ha 1 mwm2

HEU3MEHEHHBIX HEeWpoHOB 27,5+3,5 mpu OOJbIIEH CTENEHU MOPaXKEHHUs TaHTIIUA U

86,5+11,7 npu wmenbmerr (P<0,01), koMmeHcaTOpHO H3MEHEHHBIX - 56,4+52 u

97,8+10,4 cootBerctBenHo (P<0,01)), a nmereHepupyroomMX - JIOCTOBEPHO BHIIIE

(226,1+10,7 u 141,7+14,8 cOOTBETCTBEHHO IMpU OOJBINCH M MEHBIIECH CTEIEHU

nopaxenns raurmus  (P<0,01)). ITlpm MeHbIIelH CTENEHH MOPAXKCHUS TaHIJIHS

JOCTOBEPHO HWXXKE M KOJIMYECTBO CMOPIIEHHBIX HewpoHoB (82,8+12,1 wietku mpu

menbirer u 177,6110,1 npu Gonbmeit crenenn nopaxkenus (P<0,01)). YV HekoToOpbIX

NAI[IeHTOB THCTOJIOTMYECKass KapTUHAa CMEXHBIX TaHIJIMEB JIHaMETPaIbHO

MPOTUBOMOJIOXKHA: B OJHOM TaHIJIMM  HAOMIOAAETCsl MPAKTUYECKH  IOJIHAS

JereHepanysi HEpBHbIX KiIeTok (97%), Torma Kak B COCEJHEM KOJUYECTBO

HEM3MCHECHHBIX HEHPOHOB COOTBETCTBYET TMoKazareiasiMm HopMbl (65%). Onnako,

HECMOTpPS Ha JOCTOBEpPHBIC pa3auyusi, OYEBUAHO, YTO JaXXe B TaHIIUAX C

MUHHUMAJIBHOM CTENEHbI0 W3MEHEHHWN THUCTOJOTHMYECKAsT CTPYKTypa JdajeKa oOT

HOPMAaJIbHOM.



H HAMMECHDIIEH CTEIISHB HEMEHEHHHA CTPYETY PR

fatimmgs J
FormmecTEo BeHpoHOE HO fMHEILY Ivnomaie (1 1-1-12]
B CHEWINE aHr/IXE © HoHOIhDei

Cy BIIOIT A IALITA Fourpote  |Makciosane - | Mimmmiane - | Joomo-
HelpOHTE HBA CTElEHb (HEH CTElEHE | B-
MEMeHeHMHA | MSeHsHIT! | HxCTh
Ofwe xommecTteo | 319,521,661 310,049,2 | 325,999 | P-0,.05
HeHpOHOE
HerizrieHenH e 200,9+1p,5| 27.543.5 |[8A.5+11.7 |P<0.01
FormeHeaTopHo 59,1+12,53 | 5b,445,2 | 97.5+10.4 |P<0.01
=112 HE HEEE
Jeremspipryrnie | 59,.6+217,1 [226,1410.7 1141,7+14,5 | P<0.01

N3yueHne B3auMOCBSI3U MEXAY U3MEHEHHUEM CTPYKTYPbl CUMIIATUYECKUX HEHPOHOB U
pa3IMYHBIMA KJIMHHYECCKUMHA W aHAMHECTHYCCKUMH JaHHBIMU (BO3pacT, KypeHHe,
cTagusi 3a00JIeBaHUs, BBIPAKEHHOCTh KIMHUYECKOW KAPTUHBI, T€MOJWHAMUYECKUI
a¢deKT omnepamuu) MOKa3bIBaeT, YTO CTENEHb MOPAKEHHUS TaHIJIUS HE 3aBUCHUT OT
TaKuX TMapaMeTpOB KaK BO3pacT MAaIlUE€HTa, MOJABEPKEHHOCTh €ro BpPEIHBIM
npuBbIYKaM (KypeHHe), UCXOMHOIo (I00MepalMoOHHOI0) YPOBHS HEIOCTATOYHOCTH
KpOBOCHaOXeHUsI KUCTel. B TO ke Bpemsi OlleHKa CTaauu 3a00JIeBaHUS MO3BOJISET
MIPOTHO3UPOBATHL 00bEM MOPAKEHUS raHrIMeB. OTMEUEHA TaK K€ B3aMMOCBS3b MEXTY
W3MEHEHMSIM B  CHUMIATUYECKUX Yy3J1aX U TreMoJuHaMu4eckuMm 3ddexrom
CUMIIATIKTOMUH (UHAMHUKOMN peorpapuuecKkoro HHACKCa Ha YpOBHE KHUCTEH).

Hamu yctanoBneno, uro B |l1-i1 cramum 3abosieBaHust JOCTOBEPHO HUXKE IUIOTHOCTH
HelpoHoB (265,1+21,5 B I11-it u 316,2+9,5 Bo Il-it ctaguu (P<0,01)) (Puc. 3). IIpu
pacuere koysimuecTBa HelpoHOoB Ha 1mMM2 B Ill-if cTtagum 3a0oeBaHUS BBISIBICHO
JIOCTOBEPHOE YMEHBIIICHUE YHCIa JACTCHEPHPYIOMUX KiIeToK (B cpaBHeHMH co |l-if
cranuen) (167,4+17,7 u 234,2+11,1 ueiipona coorBerctBenno (P<0,01)). KomnvecTBo
CMOpIIEHHBIX HeilpouuToB Ha ImMM2 B |l1-ii cTanuu 3a0oneBaHus Tak K€ JOCTOBEPHO
menbie (128,9£3,3 B |11-it u 184,3+10,9 Bo |1-ii ctaguu (PO,05)).
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0one3nu Peitno



OOpamaer Ha ce0sd BHUMAaHUE TaKXe TOT (aKT, YTO CHIKEHHE IUIOTHOCTH
HeiporuToB B |Il-it cragum 3aboneBanus (D = -51,1) mpakTH4eckH HIACHTHYHO
YMEHBILICHUIO KoTHuecTBa AereHepupyomux (D = - 66,8) u cmopmennsix (D = -55,4)
KJIETOK B JAHHOU CTaJUH.

Hamu Tak »Xe OIICHEHBI COOTHOIIEHHUS MEXAY HW3MEHCHUSMHU B CHUMIATHYECKUX
TaHIJIMSX W TEeMOJAWHAMUYECKUM d()(PEeKTOM BUACOTOPAKOCKONMMYECKONW BEpXHEH
rpyaHoit  cumnardktomuun  (Puc. 4). Ilo nmaHHOoMy mpu3HaKy (M3MEHEHHE
KPOBEHATOJIHEHHUST KUCTEH) MAIlMEHTOB TaK K& Pa3/Ieiiv Ha JBE Tpymibl. B mepByro
BOIIJIM T€ M3 HUX, Y KOTOPBIX BBIMOJTHEHNE ONIEPAllU COMPOBOKAAIOCH YBEIUICHHEM
peorpaduueckoro MHIACKCAa Ha ypoBHe kucted He MeHee yeM Ha 0,4 (ymydmieHue
KPOBEHAMOJIHCHUSI HE MEHee 4eM Ha 2 CTeneHW 1o MakCHUMOBOW), BO BTOPYI —
menpiie  0,4. IlomydeHHble  JaHHBIE  TOATBEPAWIA  BBIABICHHBIE  paHEe
3aKOHOMEPHOCTH. TakK, y MAallMeHTOB C HE3HAYUTEIHHBIM d()(PEKTOM CHUMIATIKTOMHH
IUIOTHOCTh HEHPOHOB oOKa3zayach jgoctoBepHo Hrwke (281,0+8,9 mpu DPH<0,4 u
349,3+11,7 npu DPHi04 (P<0,01)). KonndyecTBO HEM3MEHCHHBIX M KOMIICHCATOPHO
M3MEHEHHBIX KJIETOK Ha 1 MMm2 cpe3a B 00oMX rpynmax NPaKTUYECKH HIACHTUYHO
(aem3menennbix 28,0£3,8 nmpu DPUO0,05)). B To ke BpeMs YHCIO JEreHEPUPYIONIHX
HelpouuToB (M, COOTBETCTBEHHO, CMOPINEHHBIX) Yy manueHToB ¢ DPH<0,4
nocroBepHo Hrke (merenepupyromux: 189,4+8,9 npun DPU<0,4 u 276,0+13,4 npu
DPUi04; cmopmiennsix: 144,2+8,7 npu DPU<04 u 222,8+13,2 npu DPUi04
(P<0,01)).
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Puc. 4. HelipoHHbIH CcOCTaB CHUMIIATUYECKUX TaHIJIMEB MpPU  Pa3IUYHOM
reMOJIMHaMH4YeCKOM (D PeKTe CUMIIATIKTOMUMU.

Kak u B cmydae comocTaBieHUs] U3MEHEHUU MPH PAa3IMYHBIX CTAAMIX 3a00IeBaHmMs,
OTIIMYME B IUIOTHOCTH HeWpoHoB B rpymmax ¢ DPH<0,4 u DPUi04 (D = -68,4)
COOTBETCTBYET pa3HHUIlE B KoIu4ecTBe jereHepupyromux (D = - 86,6) u cMopiieHHbIX
(D=-78,5) xneToK.

BbIBO/IBI. PacnpocTpaHEHHOCTh IET€HEPATUBHBIX U3MEHEHNN B BEPXHHUX TPYAHBIX
CUMMATUYECKUX TaHINIHSIX MpU 0osie3Hn PeitHO MoATBEpKAAeT BAXKHYIO POJIb JAHHBIX
oOpa3zoBaHuii B maToreHese 3aboineBaHus. Mopdoaornyeckue nepecTporuku
XapaKkTEepU3yIOTCSI YMEHBIIIEHHEM ITyJa HEW3MEHEHHBIX HEHPOHOB U JEreHepalueit
Oonpmier yactu octaBmuxcs (72,612,3%, w3 uux 77,9£1,5% - cMmopIicHHBIE).
OCHOBHBIE U3MEHEHHs 3aTParuBaioT, KaK MPaBWIIO, MUTOIIA3My HEPBHBIX KIIETOK U
OTPaXalOT MPOTPECCHPYIOIIEEe YMCHBIICHHE WX pa3MepoB  (CMOpIIMBAHUE).
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Pa3znuyHasi cTeneHp MopaXeHUsl TaHTJIMEB IMO3BOJISIET C YBEPEHHOCTBIO YTBEPKAATh,
YTO, BO-TIEPBBIX, BBISBICHHBIE U3MEHEHUs HE SBISAIOTCS apTedakToM WU JiepeKTom
¢ukcanMu Marepuana, a, BO-BTOPbIX, CTPYKTYpHblE NEPECTPONKH HEWPOHOB
pacupoCTpaHsOTCd Ha HECKOJIBKO CMEXKHBIX FAHIVIMEB C MAKCUMYyMOM H3MEHEHHH B
OJIHOM U3 HUX.

VYcraHOBIIGHHOE HaMu yMEHbIIIEHHWE KoJimuecTBa HedpoHoB B -t cragum
3a0oneBaHusi, a Tak K€ B TaHMIMIX [AlMEHTOB C  HE3HAYUTEIbHBIM
reéeMOJIMHAaMHYECKUM 3(P(EKTOM CHUMIIATIKTOMUH, CBSI3aHO C MPOrPECCUPYIONIEH
JeTeHepaleld HeHPOIMTOB U MX MOCIEAYIONIe ru0ebio (YMEHBIICHUE MIOTHOCTH
KJICTOK 33 CYET YMCHBIICHHS KOJUYECTBA JICTCHEPUPYIOMUX (CMOPINEHHBIX)).
OyHKIMK “BBIMABIIMX ~ KJIETOK HAYMHAIOT BBINOJHATH HEWPOHBI BBINIE U
HIKeNnexamux ranriveB. Kak crieactBue 3Toro peduiekTopHas Iyra K cocyaam
JUCTAIBHBIX OTJEJIOB BEPXHUX KOHEeUHOcTell mpoxoauT BHE || — IV ranrnues u npu
UX YAQJICHUH COXPAHSAET CBOIO LEIOCTHOCTh, UTO U 00YCIABIMBAECT HE3HAUUTEIbHbIN
remoauHamuuecuii ddpdexkr (DPU) BHIeOTOPAKOCKONMYECKON BEpXHEW TPYAHOM
CUMITIATAKTOMUH B MO3JHUX CTauAX 0one3Hu PeiHo.
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