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PE®EPAT

YuuntbiBas, uto GosnesHb [apKUHCOHa pacLeHMBaeTCs Kak Helpoge-
reHepaTBHOe 3a60neBaHue, a COBPEMEHHbIE BO3MOXHOCTW KOH(OKab-
HOM MUKPOCKOMMWM HEepPBHbIX BOJIOKOH poroBuubl (HBP) no3sonstoT oue-
HMBaTb UX CTPYKTYPHO-(YHKLMOHA/bHbIE U3MEHEHWS, NpejcTaBaAeTcs
BeCcbMa MepCrneKTUBHON OLEeHKa COCTOAHNA 6e3MUeNHOBbIX HEPBHbIX
BOJIOKOH POrOBULib.

LUenb. OueHka ctpyktypbl HBP Ha paHHux ctagusx 6onesHu lMap-
KWHCOHA Ha OCHOBE N1a3epHOM KOH(OKaNbHOW MUKPOCKOMWW POroBU-
ubl (KMP).

Marepuan u Metoabl. ViccnegoBanume npoBefeHo B rpynne u3 26
nauueHToB B Bo3pacTe oT 39 o 69 net ¢ BepuduLMpOBaHHbIM JMarHo-
30M GonesHu MapkuHcoHa. Bcem nauveHTam noMMMO CTaHAAPTHOrO He-
BPOJIOrMYECKOro 1 0(hTasbMoNOrMyeckoro 06cnef0BaHNA BbINONHANM fa-
3epHyto KMP ¢ ucnonb3osanuem npu6opa HRT Il co cneyunanbHoii po-
rosuyHoit Hacagkown Cornea Rostock ¢ nocneaytouteit o6pabotkoin nony-
YeHHbIX CHYMKOB NMPU NOMOLLYM aBTOPCKOTO NPOrpaMMHOro obecneyeHns.

Pesynbratbl. BoiABneHo goctoBepHoe cHuxeHue KoadduumeHta
aHM30TPONUM HaMpaBAeHHOCTM 1 yBenanyeHne KoahpuumreHta cumme-
TpUYHOCTU HanpaBneHHoctn HBP (cpegHue nokasatenu 3,15+1,08 n
0,92+0,04 cooTBeTCTBEHHO). B HOpMe B MAEHTUYHOM BO3pPacTHOM Au-
anasoHe 3T nokasatenu coctasnsAwoT 3,5+0,85 n 0,86+0,11 cootBer-

cTBeHHO. KpoMe 3T0ro, 6bIM OTMEYEHbI 1 KaYecTBEHHbIE CTPYKTYpPHble
M3MEHeHUA, KOTopble 3aK/o4anuch B YBEJINYEHUN KONMYecTBa OTBET-
BJIEHWI1 OT OCHOBHbIX HEPBHbIX CTBOJIOB, BO3pacTaHuu nssutoctn HBP,
pa3HOHaNpaBNeHHOCTU U «4yeTKoobpa3HocTu». B 19 cnyyasax 6bino Bbl-
ABJIEHO MPUCYTCTBUE MaKpO(haroB — AeHAPUTU(HOPMHBIX KNeToK JlaHrep-
raHca, Hanuuve KoTOpbIX ABNAETCA KOCBEHHbIM MPU3HAKOM BOCNanu-
TenbHOro npotecca.

3akntoueHue. MpeaBapuTeNbHbIA XapaKTep MolyYeHHbIX B HAaCTOA-
e paboTe pe3ynsTaToB U HEOOXOAMMOCTb AaNbHENLWUX NCCNeA0BAHUN
B JaHHOM HanpaBieHUN CBA3aHbI, C 0HOW CTOPOHbI, C Manoli BbIbopKow
HabnoAeHni, a ¢ APYroM - C UCNoJb30BaHWEM B CUIly HeobXxoaUMMoCTH
13-33 OTCYTCTBUA UCXOAHBIX AaHHbIX KPUTEPUA OLLEHKMN COCTOAHUA He Ha
0CHOBE CPaBHUTENIbHOTO aHaNN3a C YCNIOBHO HOPMaJibHbIMU BO3PaCTHbI-
MU noka3saTenamu. B nepcnekTuBe Ana pelweHuns Bonpoca o cneuunpuy-
HOCTU M3MeHeHUn HBP 1 BO3MOXHOCTU MCNONb30BaHUA 3TUX U3MEHE-
HWI B KayecTBe MapKepa nporpeccupoBaHuna 6onesHu MapKuHcoHa He-
06X0ANMbI AVHAMUYECKINE NCCIeA0BaHWSA, TPeAnonaratlLe BbiABleHne
HaNM4YMA UK OTCYTCTBUA KOPPENALNUM MeXAy cTagmneli 3aboneBaHns, pe-
3ynbTaTaMn U3BECTHbIX METOJ0B MOHUTOPWHIa (HanpuMep, 31eKTPOMU-
orpaduu) U KonnyecTBEHHbIMU NOKa3aTeNAMU COCTOAHNA HEPBHbIX BO-
JIOKOH pOroBuULbI.

KnioueBble cnoBa: 60s1e3Hb [TapKuHCOHa, HepBHble BOSIOKHA po20BU-
UYbl, 1a3epHAA KOHPOKANbHAA MUKPOCKONUA pozosuybl. M
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ABSTRACT

Changes in corneal nerve fibers in parkinson’s disease

S.E. Avetisov' 2 Z.V. Surnina’

"Research Institute of Eye Disease, Moscow
2Sechenov University, Ophthalmology Department, Moscow

The leading direction in the study of the so-called non-motor
manifestations of Parkinson’s disease (PD) is associated with the assessment
of structural and functional changes in the organ of vision. Proceeding
from the neurodegenerative nature of the disease, on the one hand, and
the possibility of an objective in vivo assessment of both functional and
structural changes in the corneal nerve fibers (NVR), on the other hand,
the assessment of the state of thin myelin-free NVR in PD seems promising.

Purpose of the study. Analysis of changes in the course and structure
of NVR in the early stages of PD based on an objective algorithm of in
vivo confocal microscopy (IVCM).

Material and methods. The study was conducted in a group of 26
patients aged 39 to 69 years with a verified diagnosis of Parkinson’s
disease. In addition to the standard neurological and ophthalmological
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examination, all patients underwent IVCM using an HRT Il device with a
special corneal attachment Cornea Rostock, followed by processing of the
obtained images using the author’s analysis algorithm.

Results. A significant decrease in the directional anisotropy coefficient
and an increase in the directional symmetry coefficient of the NVR were
found (average values 3.15+1.08 and 0.92+0.04, respectively). Normally,
in an identical age range, these indicators are 3.5+0.85 and 0.86+0.11,
respectively. In addition, qualitative structural changes were also noted,
which consisted in an increase in the number of branches from the main
nerve frunks, an increase in the tortuosity of the NVR, multidirectionality
and «clearness». In 19 cases, the presence of macrophages, Langerhans
dendritiform cells, was detected, the presence of which is an indirect sign
of the inflammatory process.
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Conclusion. The preliminary nature of the results obtained in this
work and the need for further research in this direction are associated,
on the one hand, with a small sample of observations, and, on the other
hand, with the use, due to the need, due to the lack of initial data, of the
condition assessment criterion not based on a comparative analysis with
conditionally normal age indicators. In the future, in order to address the
issue of the specificity of changes in NVR and the possibility of using these

of NVR.

changes as a marker of PD progression, dynamic studies are required,
which involve the identification of the presence or absence of a correlation
between the stage of the disease, the results of known monitoring methods
(for example, electromyography) and quantitative indicators of the state

Key words: Parkinson’s disease, corneal nerve fibers, laser confocal
microscopy of the cornea. ®
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onesnp Ilapxkuncona (BIT) —

HENPOJEIr€HEPATUBHOE  3200-

JIEBAHUE, MOPAXKAIOLIEe, B OC-
HOBHOM, JIMI] B BO3PACTE CTapuie 65
ser [1]. PacupocrpanenHocts BIT ¢Ba-
34HA C YBEJIMUYEHUEM JIOJIM HACETIECHUS
CTAPHIMX BO3PACTHBIX IpynIl. Tak, co-
IJIACHO MMEIOIINUMCS JIAHHBIM, YHUCIIO
3260JIEBINNX B BO3pACTE /10 65 JIET CO-
crasmsier 1-2%, a 1o 80 — yxxe 4% Hace-
JIEHMS, €KETOJHO PETUCTPUPYIOT 6O-
snee 300 000 HOBBIX ciay4aes 3a60i1e-
BanuA [2, 3]. CormacHO MMEIOMMUMCS
B HACTOSIIEE BPEMS JJAHHBIM BBIJICIISI-
10T 3 popmbl BIT — cMemanHylo, aku-
HETUKO-PUTHHYIO U JPOXKATEIBHYIO.
Kak npasujo, 3a601€BaHUE COIIPOBO-
JKIAETC KIMHUYECKON TPUAZLOMU CUM-
IITOMOB (MOTOPHBIX HAPYIEHMI ), Ha-
3BIBAE€MBIX CUH/IPOMOM IIaPKUHCOHU3-
Ma: TUIIOKMHE3US C NIPU3HAKAMU MBI-
HIEYHON PUTHJHOCTU, TPEMOP HOKOS,
A TAKKE IVIACTUYECKUH MBIIIIEYHDBINI TO-
Hyc [4-9].

LLENb

Onenxka crpykrypsl HBP Ha panHux
cragusax BIT Ha ocHOBE OO'BEKTUBHOT'O
AJITOPUTMA KOH(POKATTBHOU MUKPOCKO-
nuu porosunel (KMP).

MATEPWAJN U METO/bI

O6cneroBano 26 manuenton (14
MYXKYMH M 12 JKEHIIWH) B BO3pPACTE
oT 39 510 69 neT ¢ BepupUINPOBAH-
HBIM IO JAHHBIM HAOJIOJCHUI B TeE-
YEHHUE NOCIACHHUX 5 jieT (0T 2 MeC. 10
5 sier) pmarHosom BIL. Bcem narnuen-
TaM IIOMUMO CTaH/IAPTHOT'O HEBPOJIO-
I'UYECKOTO U O(PTAIBMOJIOTHYECKOTO
006CIe10BaHNs BBIIIOIHIN J1a3€PHYIO
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KMP c ucnionbzosanuem npub6opa HRT
III co cnenuanbHON POTOBUYHON HA-
cankort Cornea Rostock ¢ mocnenyio-
et 06pabOTKOM MOJYYEHHBIX CHUM-
KOB IPHU MOMOIIN aBTOPCKOI'O aJIro-
purMa ananmusa Liner 1.2 S [10]. Kpu-
TEPUHN UCKIIOYECHUSA U3 UCCIEJOBAHUS:
COCTOSIHUSL, KOTOPbIE MOIJIM UHJYIN-
pOBATh HAPYIIEHU CTPYKTYpbl HBP —
M3MEHEHUSI POTOBHUIIBI JIIOOOTO TeHe-
34, BOCIIAJIUTEIbHBIE TJIA3HBIE 320071€-
BAHUS, O(PTATBMOXUPYPTUYECKUE BME-
IIATEIBbCTBA B AHAMHE3E, COITYTCTBYIO-
M€ COMATUYECKUE M3MEHCHUA (THU-
IIOTUPEO3, CAXAPHBIN AMA0ET, TOHKO-
BOJIOKOHHASI TOJTMHEHPOTATHS, COCTO-
STHUE TIOCJIE XUMHUOTEPAIINN).

B cdhopMUPOBAHHOI I'PYTIIIE UCCIIE-
noBaHMS 6bUTH narreHTwl ¢ I u I cTa-
nusamu BIT o kmaccugukanun Hoehn-
Yahr: co cmemanHOH popmoit 3a6oie-
BaHUA 15 YENOBEK, C AKMHETUKO-PH-
ruiHoM popmont — 1. lmaruo3s BIT 6bu1
YCTAHOBJIEH B COOTBETCTBUHU C KPUTE-
pUSAMHM  KIMHUYECKON JUATHOCTHUKU
Banxka rososHoro mo3sra Oomiecrsa 60-
se3nu ITapkuHcoHa Benukobpuranuu
(Gibb, Lees 1988). [lnsi CTPyKTYpHOU
OLIEHKU cocTrosanud HBP B neHTpainb-
HOM CYO3MUTENINAIBHOM CIUIETEHUH C
IIOMOMIBIO KOH(POKAIBHON MUKPOCKO-
IIUH UCIIOIB30BAJIN [IBA KOTUYECTBEH-
HBIX I[IOKa3aTens — KO3(p(UIIMEHTHI
AHU30TPONMHU HaNpaBaeHHOCTH (KAL)
U CUMMETPUYHOCTH HAIIPABJICHHOCTH
(Ksym) HBP 1 OJH Ka4ECTBEHHBIN —
HalmA4yue Makpo@aros (KJIETOK JIaH-
I'epra’ca), ABIAIONIUXCA KOCBEHHBIM
NIPU3HAKOM BOCHAJIUTENBLHOI'O IPO-
necca. [yig CpaBHUTENBHON OLIEHKU
pesyinsraros KMP ncnonb3oBanu panee
TIOJIyYEHHBIE B JJOCTATOYHO OOJBIION
BBIOOPKE (228 McCaeJOBAaHUN) TAHHbIE
00 yCJIOBHOI BO3PACTHOM HOPME I1epe-
YHUCJICHHBIX TTIOKA34TENEI.

PE3YJIbTATbI U OBCYXKAEHUE

B panee npoBeseHHBIX UCCIEN0BA-
HuAX coctoaHusa HBP npu BIT B ocHOB-
HOM HCITOJIb30BAJIU TPUHLIUII (DYHKITU-
OHAJILHOM OLIEHKH (ONIPEEIEHNUE IyB-
CTBUTEJIBHOCTH POTOBUIIBI HA OCHO-
BE TAK HA3BIBAEMOIM 3CTE3UOMETPHUM)
1 BBIABWINA CHWXKEHUE 3TOTO MOKA3a-
Tend (11, 12]. Meron a3CTe3suoMeTpuu
(or rpeu. aesthesis — 4yBCTBO, OLIyIIe-
HHE) ONPEAENAIOT KAK «UCCIEJOBAHNE
YYBCTBUTEIBPHOCTA K MEXAHHUYECKO-
My, TEMIIEPATYPHOMY U 60JIEBOMY BO3-
JIENCTBAIO, OCHOBAHHOE HA CYO'bEKTUB-
HOM OIIEHKE HUCIIBITYEMBIM KA4ECTBA U
MHTEHCUBHOCTH JEUCTBUA PA3APAKU-
Tens»>. Kak mpaBuito, 114 OLEHKH 4yB-
CTBUTEJIBHOCTH POT'OBUIIBI UCIIOIB3Y-
10T 3cresuomerp Cochet-Bonnet, Ko-
TOPBIA COJAEPKUT CIIEIUAIBHBINA Jep-
JKaTeb HEMJIOHOBOM HUTHU, OOecre-
YUBAIOMMI JTO3UPOBAHHOE MEXAHHU-
YECKOE BO3JENCTBUE HA POTOBUILY 34
CYET U3BMEHEHMUA JIJTNHBI HUTH.

CreryeT OTMETUTD, YTO METO/] 3CTE-
3MOMETPUN HE JIMIIEH HEJIOCTATKOB,
IJIABHBIM U3 KOTOPBIX ABJIAETCA CJIOXK-
HOCTb TOYHOU OLIEHKU IPHUJIOKEHHO-
IO YyCHINA — HEOOXOAUMOTIO YCIOBUA
JUISl IPOBEICHUSA CPABHUTEIBHBIX HC-
cieloBanni. Kpome 31oro, B 3KCepu-
MeHTe OblIa BBIABIEHA CUIbHASI KOPPE-
JIALMA MEX]Y 1AaBJIEHUEM HA POTOBHUILY
B MOMEHT JOCTHKEHUA UCCIEAYEMBIM
TAKTWIbHBIX OIYIIEHUN U AaHAJIOTUY-
HBIM ITOKA34TEJIEM B MOMEHT Pa3pHI-
Ba c1e3HoM mueHku [13]. Takum obpa-
30M, CYIIECTBEHHBIM (DAKTOPOM, IIpe-
IATCTBYIOIIMM KOPPEKTHOU OLIEHKE
pPE3YNBTATOB NPAMOMN 3CTE3UOMETPUHU
pOTOBHUIIBI, ABIAETCA OMOMEXAHHYE-
CKO€ CONPOTHUBJICHUE CJIC3HON TUICH-
Kku. [Ipy MpoOBEJEHNN 3CTE3UOMETPH-
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YECKOT'O TECTA JIIOOOM TUII IENUCTBYIO-
IEr0 Ha POrOBUILY pasapaxuresns HBP
(BOJIOCOK, TUIYHIKED, THEBMATHYECKAA
CTpyA) NPEJBAPUTENBHO JOJIKEH IIPE-
O/I0JIETH YCTOMYUBOCTD CJIE3HOM I1JIEH-
KM U TOJIBKO IIOCJIE 3TOI'O BbI3BIBATD
BO30Y’K/ICHUE HEPBHBIX OKOHYAHUH.

B Hacrosmee BpeMa MeToO[ (PyHK-
MUOHAJIbHOM oneHnkn HBP Ha oc-
HOBE 3CTE3UOMETPHUU MNPAKTUYECKU
IIOJIHOCTBIO BBITECHEH W3 KJIMHUYE-
CKOM NPAKTUKU CTPYKTYPHBIM IIO/I-
XOJIOM — KOH(OKIBHONH MHUKPOCKO-
[IMEN POroBULIBL. B f1aHHOM HUCCIELO0-
BAHUHM HA OCHOBE JIA3EPHOU KOH()O-
KaJIbBHON MHKDPOCKOIIMH YCTAHOBJIE-
HO JIOCTOBEPHOE CHMXXEHHUE KO3 DU-
LIMEHTA AHU30TPONUHN HANIPABIEHHO-
ctu HBP u yBenuuenue xoadpduiiu-
€HTAa CHMMETPHUYHOCTH HAaIPaBJIEH-
HoCTH HBP, 4TO rOBOpUT O HaIM4YUU
BBIPA’KEHHBIX U3MEHEHUI CTPYKTYPHI
HBP (puc. 1). Ilpu mopdomerpuye-
cKOoM ananmu3e HBP nokasarenn KAL u
Ksym cocrasuinu B cpepnem 3,15+£1,08
u 0,92+0,04 cooTBETCTBEHHO. B HOP-
M€ B HMJEHTUYHOM BO3PACTHOM [JH1a-
[Ma30HE 3TH NOKA3ATETN COCTABJIAIOT
3,5+0,85 1 0,86+0,11 COOTBETCTBECHHO.

Kpome 310oro, 6pl711 OTMEYEHBI U Ka-
YCCTBEHHBIC CTPYKTYPHBIC U3MCHCHHUSI,
KOTOPBIE 3aK/II0YATUCDH B YBETUYEHUN
MU3BUTOCTH, PA3HOHANIPABIEHHOCTH,
«4ETKOOOPA3HOCTU>» M KOJIMYECTBA
OTBETBJICHUI OT OCHOBHBIX HEPBHBIX
CTBOJIOB. B 9 citygasix 6BIIO BBISBICHO
MPUCYTCTBUE MAKPO(DATOB — JEH]PHU-
TU(MPOPMHBIX KIETOK JIaHT€praHca, Ha-
JINYUE KOTOPBIX ABIAETCSA KOCBEHHBIM
MIPU3HAKOM BOCHAJIUTENBHOIO IIPO-
necca (puc. 2).

3AK/NIOYEHUE

[TpeBapuUTENIBbHBIN XaPAKTED MOITY-
YEHHBIX B HACTOSAIIEH paboTe pe3yilb-
TATOB U HECOOXOAMMOCTD JATbHCHUIITX
HUCCJIEIOBAHUI B JIAHHOM HaIlpaBJie-
HHUU CBA3aHBI, C O/IHON CTOPOHBI, C Ma-
JION BBIOOPKOM HAGIIONEHUH, A C APY-
IOl — C UCITOJIB30BAHUEM B CUITy HEOO-
XOJIJMMOCTU U3-32 OTCYTCTBUS UCXOJI-
HBIX JIAHHBIX KPUTEPHUS OILIEHKU CO-
CTOSIHMSI HE HAa OCHOBE CPaBHMUTEJIb-
HOI'O aHAJIN3a C YCJIOBHO HOPMAajlb-
HBIMH BO3PACTHBIMHU ITOKA3ATEJSIMHU.
B nepcnexTuse 1 peneHus BOIpo-
€a 0 cnenn(PUIHOCTH n3MeHeHn HBP
U BO3MOKHOCTH UCITOJIb30BAHUS 3TUX
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Puc. 1. Pe3ynbratbl nazepHoit KOH(hOKanbHON MUKPOCKONUKM cy63nnUTeNranbHoro HEPBHOro CrleTeHUs:
a - HopMarbHbI xo4 1 HanpasneHune HBP, nokasatenn KAL u Ksym coctaBnstor 3,15+1,08 1 0,92+0,04
cooTBeTcTBeHHO; 6 - npu Bl xoa n HanpaBneHne HBP HapyLeHbl, HepBbl BbIPaXKEHHO U3BUTbI, «4ETKO-
o6pasHbie» no hpopme, nokasarenn KAL n Ksym cocrasnsior 3,24 1 0,88 cootercTseHHO

Puc. 2. Pe3ynbTaTbl nazepHoii KOH(OKanbHON MUKPOCKONUM cy63nuTenanbHoro HEPBHOTO CMETEHUA:
a - B HOpMe KneTku JlaHrepraHca OTCyTCTBYIOT (KOcoi cpes, B 30He BuanmocTy anutenui, HBP, nepea-
HAs cTpoma); 6 - npy BIT noMUMO BbIpaXeHHON N3BUTOCTU HEPBHOTO BOJIOKHA MEET MECTO 3HauUTeb-
HOe yBeJnyeHne BOCNanuTeNbHbIX KNeTok JlaHrepraHca, OKpyxatoLyx BoOKHa (0TMeYeHbl cTpenKamm)

HU3MEHCHUH B KAUECTBE MapKepa Mpo-
rpeccupoBaHus 60s1e3Hu [TapKuHCO-
Ha HEOOXOAUMBI JUHAMUYECKUE HC-
CJIEJOBAHUSA, IPETIONAIAIONHE BbIsAB-
JIEHUE HAIMYUS WIH OTCYTCTBUS KOP-
peIsuun MeXay CTajued 3aboseBa-
HUsI, PE3YIBTATAMU U3BECTHBIX METO-
JJOB MOHHTOPHUHIA (HAIIPUMEP, dJICK-
TPOMHOTPA(UN) MU KOJIUYECTBEHHBI-
MU IIOKA3aTE/SIMU COCTOSIHUSI HEPB-
HBIX BOJIOKOH DOT'OBHUIIBI.
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YcTpoiicTBO NnpeaHasHaveHo Ang BbiNONHEHWUS
YO KpoCCNMHKMHIa pOroBuLbl

YCTpOWCTBO CHabXeHO cucTemamu:
- Bu3yanusauuu, goTo-, BUAeo- hukcaummu onepaumoHHoro nons
- FOMOreH13aLuunyM CBETOBOro NOTOKa
- avachparmMmpoBaHUa CBETOBOIO NSATHA
- reHepauun NOBbILLEHHON MOLWHOCTH Y@ nanyyeHms

- aBTOMATWYECKO HacTONKX (brioeHca nanydeHns

e-mail; nimarketing@yandex.ru. www.ufaeyeinstitute.ru

20

TOYKA 3PEHMNA. BOCTOK - 3ATIAL « N2 1 - 2021



