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1 HopmaTuBHbBIE JOKYMEHTHI

HpI/I IMIPOBCIACHUHU KJIIMHUYECKOU OII€CHKHN Ha MCIUIOHNHCKOE HU3ICIIUC:
DIIEKTPOCTUMYJIITOP UYPECKOXKHBIA [IJII KOPPEKUMU apTEPUaAJIbHOIO JIABJICHUS
«ABP» (momemu «ABP-051», «ABP-052») wucnoias30BauCh CIEAyIOLINE
HOPMATUBHBIC TOKYMCHTHEI:

[Mpunoxenne X mupektunsl Directive 1993/42/CEE as amended 2007/47/CE
Medical Device Directive (MDD)

MEDDEV 2.4/1 Rev 9 June 2010 Medical devices. Guidance document.
Classification of medical devices.

MEDDEYV 2.7/1 Rev 4 June 2016 Guidelines on medical devices. Clinical
evalution: A guide for manufactures and notified bodies.

MEDDEV 2.12-1 Rev 8 January 2013 Guidelines on medical devices.
Vigilance system.

MEDDEYV 2.12-2. Rev 2 January 2012 Clinical evaluation task force post
market clinical fol-low-up of medical devices under the medical devices directives.

CMK AIT 25- 2017 TIpoBenenune KIMHUYECKOMN OLICHKH.

2 Onucanue u3aeaus, ero (PyHKIUil U XapaKTePUCTHK, CBA3AHHBIX C €ro
KJIMHUYEeCKUM NMPUMeHeHHeM

2.1 Hazuauyenue

DIEKTPOCTUMYJIATOP YPECKOKHBIN ISl KOPPEKIUU aPTEPUATIBHOTO JTaBJICHUS
«ABPy» (arterial blood pressure; monmenn «ABP-051», «ABP-052») (mamee —
anmapar) — aBTOHOMHBIM (DPM3MOTEpaneBTUUECKUI amnmapar A HEMHBA3UBHOIO
BO3/ICMCTBUS UMITYJIbCHBIM 3JIEKTPUYECKMM TOKOM B 30HAX AUCTAJIbHBIX OTIEIJIOB
JIEpPMaTOMEPOB, PACIIOJIOKEHHBIX Ha MpeaIuieube JeBor pyku. IIpeanasnaden mis
00I1IeT0 PEeryIupYIONIEro BO3ACHCTBUS Ha (u3noiorudeckue (yHKIMOHATIbHbIE
CUCTEMBI YEJIOBEUECKOI'0 OpraHu3Ma B J1e4eOHO-NPOPUIAKTUYECKUX YUPEKICHUSIX,
JOMAallHUX W TIOJEBBIX YCIOBHUSX C LENbI0 OKa3aHWS TEPANeBTUUYECKON U
NpOPHUIAKTUYECKON MOMOLIM TpPH HAPYLIEHUSX CHUCTEMHOTO apTepUaIbHOro
nasnenus (AJl) u comyTCcTBYyIOIIMX CUMITOMax y Jull crapue 14 ner. Anmapar
«ABP» mnpeagHazHadueH UIsI KypCOBOTO JIEUYEHMsI ITalMEHTOB B KadeCcTBE
JOTIOJTHUTENBHOTO METO/A JieueHUs Ha (OHE OCHOBHOM MEIUKAMEHTO3HOU
TEpaInu.

2.2 Pa3penienne K MeIUIIMHCKOMY NMPUMEHECHUI0

Anmnapar «ABP» paspenieH Kk MequUUMHCKOMY NpuMeHeHuto denepanbHOU
ciyx00i MO Hag30py B cdepe 3ApaBOOXpAaHEHUs M BKIIOYEH B PEECTp H3IEIUM
MEUITMHCKON TeXHUKHU (peructparmiontoe ynoctoBepenue Ne P3H 2016/3776 ot 31
mapta 2016 ) 1 COOTBETCTBYET TeXHWYEeCKUM ycioBusiM TY 9444-005-12342964-
2015 (ITpunoxenue 1).

Annapar «ABP» pazpemieH K MEIUIIMHCKOMY NPUMEHEHHIO B CTpaHax
EBpocoro3a YoiiHoMoueHHbIM Ooprainom u cootBeTcTByeT Jupekruse 93/42 / EEC
(EC certificate Ne 1942/MDD Full Quality Assurance System Approval Certificate
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2017-09-01) (ITpunoxxenue 2).

2.3 Iloka3aHus K MCIOJ1b30BAHUIO annapara:

* DIM30/IMYECKOE TMOBBIIIEHWE WIM CHUXeHue AJl mpu cTpeccoBbIX
CUTyalUsiX, U3MEHEHUH IOTOJHBIX YCIOBUH M y JIMI C HEUPOLMPKYISITOPHOH
(BererococyiucTo) JUCTOHUEH — B KadyecTBE JIOMOJIHEHHUS K JIEUYECOHBIM
MEpPOIPUATHSAM;

* nabuibHas popMa apTepUaTbHON THUIIEPTEH3UN — B KAYECTBE JOMOTHEHUS K
Je4eOHBIM MEPOTIPHUITHSIM;

* CTa0OMJIBHO BBICOKOE apTEPUAIBHOE JABJICHUE Y MALIUEHTOB C apTEPUAIBLHOU
TUNEPTeH3UEN (TUIIEPTOHMYECKOW OOJIE3HBIO) — B KAauyeCTBE JOMNOJHEHUS K
KOMILJIEKCHOMY MEJMKAMEHTO3HOMY JIEYEHUIO;

* HU3KOE apTepUaIbHOE JABICHNE Y MALIUEHTOB C XPOHUYECKON apTEpHUAIbHON
TUTIEPTeH3UEH (TUIIOTOHMYECKON OO0NIe3HbIO) — B KA4eCTBE JOMOJHEHUS K
KOMIIJIEKCHOMY MEJINKAMEHTO3HOMY JICUEHUIO;

* BO3pacT NALMEHTOB cTapue 14 jier.

2.4 TIpoTHBONOKA3AHMSA K UCI0Jb30BaHuI0 annapara [10]:

2.4.1 AbGcosoTHBIE:

- UH/IMBUTyaJIbHAS HETIEPEHOCUMOCTh JICKTPUIECKOTO TOKA;

- HAJINIHE UMIUIaHTHPOBAHHBIX AIIEKTPOHHBIX YCTPOKCTB
(kaparocTUMyIISITOpA U AP.);

- HapyUICHHUE [EJIOCTHOCTH KOXKU B OOJIACTH PACTIOJIOXKCHHS 3JICKTPOJIOB Ha
IpeIiedbe JICBOM pyKH (Marlepalliu, paHbl, 0KOTH, YK3aHTEMA).

2.4.2 OTHOCUTE/IbHDbIE:

- HOBOOOpa3oBaHus (OMyXO0JIH) JIFOOOM STHOJOTHH M JIOKAJIM3AIIUH;

- OCTPBIC JINXOPAIOYHBIC COCTOSHUS HESICHOM 3THOJIOTHH;

- COCTOSIHUE OCTPOTO TCHXHUYECKOIr0, AJIKOTOJBbHOTO WM HapKOTUYECKOIO
BO30YXKICHUS,

- OepeMeHHOCTH (TIEPBBIN TPUMECTP, €CIIM HE PEKOMEHIOBAHO BpPauoOM);

- o011IMe MPOTUBONIOKA3aHUS K (PU3NOTEPAITUH;

- BO3pACT MaureHToB muaame 14 ner.

2.5 Kypc npouenyp

[Iponeaypsl npoBoasTcsa 1-3 pasa B ieHb B TeueHue 14-Tu THEMH, JIydIlle B OJTHO
BpEMsI CYyTOK, HE3aBUCHMO OT YPOBHS apTEPUAIIBHOTO JABJIEHUS MEPE] IPOLIETYPOH.
[TarmenTam ¢ runepTOHNYECKON 00JIe3HbIO HEOOXOIMMBI MOBTOPHBIE PETYIISIPHBIC
KYpChI BO3/ICMCTBUSI KAK MUHUMYM OJIMH pa3 B Mecsll (Hanpumep, ¢ 1 mo 14 uucno
KaXKJ0TO MECSIIA).

AnmapaTtHoe Bo3zaelcTBre uMeeT 3(PPeKT PYyHKIMOHAIBHOW KyMYJISLMH, TO
€CTh apTepUaIbHOE JABJIEHUE CTAHOBUTCS CTAOMIIBHBIM K KOHILY Kypca JICUEHUSI.
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2.6 IlpuMeneHue u3aeanst

VYcnoBus dKCIUTyaTalluu .
JnanasoH pabounx Temmneparyp: ot +10°C mo +35°C
OTHOcHUTENBHAS BIAXKHOCTH: 10 93% nipu 25C.

2.7 DnekTpuYecKHe MapaMeTpbl UMITYJIbca U (POpMa UMITYJIbCA

Tabmuua 1. DnekTpruuecKre BIXOAHbIE TapaMEeTPhl UMITYJIbCA

Ne BrIxoaHble mapameTpsl 3HauyeHue
1 | AnutensHOCTH 1-0if pa3sl ummyneca tld. B 15...30 mxc
JIAAIa30He
2 | MakcumanpHas ammuiutyaa 1-oit gasel umiynbsca 30+10B
3 | MakcumanbHas aMIuIMTyAa 2-oi pa3sl HMITyJIbCa:
0e3 Harpy3Kku 95+25B
c Harpy3koi Z= 20 £ 2 85+20B
kOm

Lig

I-as aza 2-as pasa

N
30410 B ’\
: AN

[ S

MAKCHMYM
03 HarpyIKn
05+25 B

MAKCHMYM
¢ Harpysroii 204659k 0m
85420 B

Puc. 1 ®opma n napameTpsl OAMHOYHOTO NUMITYJIbCA

2.8 KuaccupuxkanuoHHble NMPU3HAKH MeAMUUHCKOro wusaeaus (MHN)
corjiacio pasgeay | Ilpunoxenue |IX [upexktuBbl CoBera EBponbl
1993/42/CEE as amended 2007/47/CE

® [0 NIUTEJIbHOCTU IpUMeHeHHsI — MU KpaTkOBpEMEHHOTO MPUMEHEHUS
(0ObIYHO TIpeHA3HAYCHHBIM 711 HEMPEPHIBHOTO TMPUMEHEHUS B
TeueHue MmeHee 60 MUHYT);

e MU saBnseTCa HEMHBA3UBHBIM;

e MU sABnsAETCS AKTUBHBIM TEPATIEBTUUYECKUM.

B cootBercTBuu ¢ npaBunom 9 npunoxenus [X qupextussl 1993/42/CEE as

amended 2007/47/CE uznenue Dnektpoctumyiisatop «ABP» (mogenu «ABP-051»,
«ABP-052») otHocuTcs k knaccy Ila.
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3 Pe3yabTaTsl NpoBeieHUs AaHAJIHU3Aa PUCKOB

3.1 [Ipu npumenenuu amnmapara «ABP-051» nmanueHTsl 1100 HE TPEAbSIBIISIN
XKano0, MO0 OMUCKHIBAIM JIETKUE MOKAJIbIBAaHUS B 00JIaCTH BO3JIEHCTBHSI, KOTOPHIE
CaMOCTOSITENIbHO MPOXOIWIIA B TEYEHUE HECKOJIBKUX CEKYH/]I ITOCJIE Havalla TEpauu
(15%). OmnwuceiBacMbIe ONIYIICHHUS HE SIBIISIIOTCS PUCKOM, TaK KaK OTHOCSITCS K
MPETyCMOTPEHHON HOPMAJbHOW PEaKIUH OpPraHW3Ma Ha DSJIEKTPUYECKHM TOK.
Jpyrux sxano0 BeIsBICHO He ObLTO [1,2,3].

3.2 B xome mporecca MNPOSKTHPOBaHUS, pa3pabOTKM M TMPOHU3BOJCTBA
KOMHCCHECH TI0 YIIPABICHUIO PUCKAMHK MMPOBOIUJIICS aHAIN3a PUCKOB HAa M3JEIHC B
cootBeTcTBHM ¢ ISO 14971:2012 mo meromuke AFAP, ObliM BBIABICHBI U
PacCMOTPEHBI CIEIYIONTUE PUCKU:

HECOOTBETCTBUE BBIXOJHBIX MapaMeTpOB TPeOYEeMbIM 3HAYCHUSIM
(OTKJIOHEHUE AaMIUIMTY[Abl, 4YacTOThl HMIYJbCa, HepaboTawomas (yHKIHS
OTIpEJICIICHHS] HAIMYHUS/OTCYTCTBUSI HATPY3KH);

HEMPaBUJIHLHOE UCIIOJIb30BAHUE allliapaTa B peKUME JIEKTPOCTUMYIISIIUY;
HECOOTBETCTBHUE MapaMeTPOB MPENOIaraeMoMy Ha3HAYEHUIO;
BBIXOJT U3 CTPOS IPYTOH ammapaTypel;
MOPKCHNUE  TOJH30BATES  JAJICKTPUYECKUM TOKOM B PEXKUME
AIIEKTPOCTUMYIISIITNH;
© MOpaXKCHHE IEKTPUIECKUM TOKOM;
nHUIIPOBAHNE OOJILHOTO, TTOJIH30BATEIS U TPETHUX JIHUIL;
XUMHUYECKOE 3arpsi3HEHNE OKPYIKAIOIICH CPEeIbl;
WCITIOJIb30BAHUE armapara B HEMPABUIBHOM PEKUME (OITMOKA MHIUKAITUU
pexxuma paboThl).
[To pe3ynbTaTaM pacCMOTPEHUS BBISIBJICHHBIX PUCKOB ObUTA MPUHSTHI MEPHI
M0 CHUXEHUIO YPOBHS BBISBICHHBIX PUCKOB 10 TpHEMIIEMOro YpoBHs. B xome
MPUHATHIX MEP MO CHIKEHUIO YPOBHS PUCKOB, HOBBIX PHCKOB BBHISIBIIEHO HE OBLIO.
Jlist ananu3a npeAcTaBieH oTueT 00 aHanuze puckoB. Penakmus 02 ot 15 mas 2018r.

4 I.[e.m;, 3a1a94 U OKHJ1aeMbI€ PE3YJ/IbTAThl KIIMHUYIECKOIo HCC/ICA0BAHNA

4.1 Ieab wuccaenoBanusi: Ornenka >(PekTUBHOCTH U 0€30MACHOCTH
MIPUMEHEHUS DIJIEKTPOCTUMYJIATOpPAa 4YpeckokHOro «ABP-051» nmns xoppekuun
CHUCTEMHOTO apTepUAIbHOTO JAaBJICHUS B KJIMHUYECKOW MpaKTUKE (apTepualibHas
runeprensus (Al) u xponudeckasi aprepuaibHas runotonus (XAI)).

4.2 3agaum uccjaeI0BaHus

- o1leHUTh d(PPeKTUBHOCTh NMpuMeHeHus anmnaparta «ABP-051» y O0abHBIX C
AT u XATI 1o HENnoCpeACTBEHHBIM U OTJAJIEHHBIM PE3YJIbTaTaM HCCIIEI0BAHUS;

- BEISIBUTD HEKeATeIbHbIE M0004HbIe 3 dekTs [1,2,3];

- OIICHUTH pUCKU TpuMeHeHus anmapata « ABP-051» y 6onbabix ¢ A" u XAT

[2,3].
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4.3 Oxknpaaemblie pe3yJibTAThI

- KOPPEKLUS HapyLUIEHHOT'O apTepuaibHOro JaBiaeHus y 0osbHbIX ¢ A" u XAl
710 LIEJIEBOIO YPOBHS;

- YMEHBILIEHNE KOJIMYECTBA ’KaJ100, BBIPAXKEHHOCTH OOJIEBOTO CUHIPOMA;

- OTCYTCTBME PE3KOr0 HM3MEHEHHs M BpeMeHHOW necrtabmnmzauuu A/l
HEXENaTeNbHbIX MNOO0YHBIX 3()(PEKTOB, MECTHBIX aAUIEPIHUYECKUX pPEAKLUH,
pa3BUTHS TaXWKapJWW, NOTEPU CO3HAHHUSA, OPTOCTATUUYECKUX PEAKLUH, TOJOBHOM
00JM U IPYTUX NOTEHUHUAIBHO OMACHBIX (PU3NOIOTMYECKUX PEAKIIMI OpraHu3Ma;

- YIY4IIEeHUE Ka4eCTBA )KU3HU.

5 MeToanl

OTueT COMepKUT KIMHUYECKHE JaHHBIC, MOJyYEHHBIC U3 OMYyOIMKOBAHHBIX
MaTepuaioB (pa3fesl 6 HACTOSIIEro OTYeTa), a TAKXKE W3 HEOMyOIMKOBAaHHOIO
[Tpotokona Ne CER/25/12k1MHUYECKOTO HCCIEAOBAHHMS C yYacTHEM 4YCIIOBEKa,
IPOBEJECHHOIO 3a Mepuoja MapT-HOs0pb 2018 r. B rocyaapcTBEHHOM OOJIKETHOM
YUpEeXJEHUU  3/apaBooxpaHeHusi CmepiiioBckoid  obmactu  «CBepasioBckas
obOnacTHas knmuHudeckas 6onbHuia Nely, Poccus, r. ExarepunOypr (mpunaraercs).

OCHOBHBIMH KPUTEPUSIMU J1JI cOOpa OMyOJIMKOBAaHHBIX MATEPUAJIOB SIBIISIETCS
cOOp JaHHBIX:

- JIEMOHCTPHUPYIOIINX COOTBETCTBUE HCCIECAYEMOTO H3JEIHs C Ba)KHBIMH
TpeOOBAHUSIMU MO O€30MaCHOCTH U 3KCIUTyaTalluy U3/IEIus;

- IOJITBEPAKAAIOIIUX KIMHUYECKYIO 3(PPEKTUBHOCTh U O€30MACHOCTh WU3AEus
pu:

d) TNPUMCHEHUW HEWHBA3MBHONH YPECKOKHOW OSJICKTPOHEUPOCTUMYJISAIIUN
(UDHC) ¢ 06e300mBaroIieil 1eplo;

b) npumenenun HenuBaszusHoit YDHC ¢ aApyrumu nessiMu;

¢) BmusHun HemHBasuBHOM UDHC Ha cepaeyHOo-COCYaUCTYI0O U aBTOHOMHYIO
(BereTaTBHYI0) HEPBHYIO CUCTEMY;

d) mpumenennn UDHC nis KoppeKIuu apTepruaibHOTO JaBICHUS.

6 U3y4eHue JuTEpPaTyphl, CBIA3AHHON C KIMHMYECKHM HCCIET0BAHUEM

HcTtouHnkoM nJisi TOMCKa HEOOXOAUMBIX HAYYHBIX MyOJUKAIMMA MOCTYKUJIH:
0a3za nmaHHbIX Jo0kazaTenbcTB (usuorepanuu PEDro (Neuroscience Research
Australia), 6a3a gqanaeix US National Library of Medicine [PubMed], poccutickas
0aza elibrary.ru, 6a3pl JaHHBIX CHENHMATH3UPOBAHHBIX W3JAHWA W IKYPHAJIOB,
BKJIIOUEHHBIX B TMEPEUYCHb POCCUMCKUX PEIEH3UPYEMBIX HAyUHBIX >XYPHAJIOB,
pexkomenioBaHHbIX BAK MunncrepctBa oOpa3oBanusi u Hayku Poccuiickoit
deneparuu 11 OMyO0IMKOBaHUS OCHOBHBIX HAyUHBIX PE3YyJbTaTOB JUCCEPTALIUM Ha
COMCKAHME YYEHBIX CTENEHEeHl JOKTopa ¢ KaHAuJaTa HayK, a TakXke B
MEXTyHapOHbIC HH(OPMAITMOHHBIE CUCTEMBI M 0a3bl JaHHBIX.

[Tounck MIPOBOJAUIICSA 1(¢] KJIIOYEBBIM CJIOBaM: UpeckoxHas
AIEKTPOHENPOCTUMYJIALIMS, UDHC; UpeckoxHas nepudepudeckas
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ANEKTPOCTUMYIISIIUS  HEepBOB; [lepudepudeckn mnpumeHseMas YpEeCKOKHas
anekTpocTuMyisiuus;  JluHamuueckas — anektpoHedpoctumyisanus;  JAOHC;
Onektpoctumyisiniisi; Yacrora Toka 3,3T'm; 9,2I'm; 9,4I'm;  77T'm, 140I'w;
ABTOHOMHas HCPBHAA CHCTEMaA, KOHTpOJ'IB APTCPUATIBHOI'O JaBJICHUA KpPOBH;
AprepuasibHasi TUNepTeH3usi; AprepuanbHas runoreHsusi; ComartodopmHas
nucyHKIMST aBTOHOMHOW HepBHOW cucteMbl / Transcutaneous electrical nerve
stimulation; TENS; Transcutaneous peripheral nerve electrical stimulation;
Peripherally  applied transcutaneous electrical  stimulation;  Dynamic
electroneurostimulation; DENS; Electrical stimulation; Current frequency of 3,3Hz;
9,2 Hz; 9,4 Hz; 77 Hz; 140 Hz; Autonomic nervous system; Control arterial blood
pressure; Arterial hypertension; Arterial hypotension; Somatoform dysfunction of
the autonomic nervous system.

6.1 Cniucok simreparypbl

1. DIIEKTPOCTUMYJIATOP YPECKOKHBIN 111 KOPPEKLIMH apTEPUATBHOTO J1aBICHUS
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35c.
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HEUHBA3UBHOM UYPECKOKHOW DJICKTPOCTUMYJISIIIUM Yy TAI[MEHTOB  CTapIlMX
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7 Pe3ybTaThl OlIEHKH JIUTEPATYPHBIX JAHHBIX

O0630p nuTEpaTyphl IPOBOJMIICS C IIEIBI0 MOUCKA OOBEKTUBHBIX JIAHHBIX O
KIMHUYEeCKOH  A(dPekTMBHOCTH  MeToda  nIepudepuyeckor  YpecKOKHOU
AIEKTPOHEHPOCTUMYJISIIIMU 111 KOPPEKIIMU apTEPUATBHOTO JIaBICHUS.

7.1 O030p ucTopryecKkux pakToB

YMeno HanpaBlIEHHBIE C JIEYEOHOU LEJIBbIO Pa3psiibl ANEKTPUUECKOU SHEPTHH
Hapo/Ibl 3eMJIM HaYaJIu MPUMEHSITh TOPa3/l0 paHbIlle, YeM HAYUUITUCh UCKYCCTBEHHO
I10J1y4aTh e€.

N3BECTHO, UTO SJIEKTPUYECKAN COM 3aHMMAJI TOYETHOE MECTO B apCEHAJIE
HapOJHOW MEAUIMHBI Y ApeBHUX adpukanieB. Tak 3HameHuTas ¢ppecka Ha CTEHE
3aXOpOHEHHs, OTHOCSINErocs K msATo nuHactuu Erunerckux (apaoHOB (0OKOJIO
2750 net no H. 3.), B Cakkapa u3zo0paxkaet priOka, BbUIOBHBIIIET0 U3 Huta BrosiHe
y3HaBaeMoro sjeKkTpuieckoro coma Malapterurus electricus. Tyzemisr Adpuku
W3JI1aBHA MCTOJB3YIOT JIEKTPUYECKOTO coMa Il OOIIEr0 YKPEIUIeHUs OpraHu3Ma
CBOMX JICTEH: 3aCTaBIIAIOT JETEH MpHUKacaThCcsd K HEMY; MOMEIIAIOT UX B OOUKY C
BOJIO ¢ PBIOOIL; JAIOT MUThH B OOJIBIIIUX KOJIUYECTBAX BOAY, B KOTOPOW HAXOIUJIACh
poioa [4].

N3BecTtHbIe Bpauu apeBHocTH Ckpubonwuii Jlapr, I'anen u J{uockopua o 1-11
B. COOOIIAIOT, YTO JCKTPUICCKUMU cKaTaMu T0rpedo n3nednBaroT rojoBHbIe 00y,
MUTPEHH U MoJarpy. JTUX PbIO Bpauu AepKaiu y ce0d B OOJbIIMX aKBapuymax,
NAIlMEHT NpUKacaics 00JIbHBIM MECTOM K CKAaTy M OT yAapa 3JIEKTPUYECKOro TOKa
BbiziopaBimuBas. B XVIII B. Bpau u3 Ockubo mno damuiuu Ban aep Jlorr
ormyOnuKoBai B ['ojutaHinu cTaThio O JIEUEOHBIX CBOMCTBAaX TMMHOTOB (Gymnotus
electricus) — snekTpuyeckux yrpei, U3 Beka MPUMEHIEMbIX KOPEHHBIMH JKUTEIIIMU
Amepuku [5]. Mopmupycsl (mormyriformes) TaK Ha3bIBA€MbIE
cnabodrIeKTpUUECKUe PBIOBI, IMOJ00HBIE TMHMHOTAM, OOMTaI0T B OacceiiHax Huma,
Hurepa, o3ep Anbbepta u Pynonbda. OTi peiObl HCITyCKAIOT KaK CHIIbHBIC, TaK U
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cialble pa3psasl. Hanmpumep, THMHOT MCITyCKAaeT UMITYJIbChI IJTUTEIBHOCTBIO 1 MC
¢ vactoroi 50 I't (B mokoe) u yacrotout 200 I'1 (1Ipy mUTaHUM), TOT/Ia KaK OJIUH U3
npeacraBuTeneid MopMupycoB — rumHapx (Gymnarchus niloticus) — ummnysnbcbl 1 Mc
(1 B) B nuanazone 200-300 ' [6]. MHTepeceH TOT ¢GakT, YTO B TEUCHHE MOCICTHUX
JNECATUIIETUI 3TH pbIOBI CTadM OCHOBOM HE OJIHOrO IMpophiBa B 00J1acTH
HEHPOOMOJIOTHH 1 SBOJIONMOHHOM Onosoruu [7,8].

B XVI Beke, mocie oneITOB ¢ sHTapeM U OTKpbITUA B. I'minsOeprom (W.
Gilbert) HOBBIX (PU3MUECKHUX SIBICHHUN 3JEKTPOMAarHeTH3Ma, Havyajoch H3yueHUE
BIIMSIHUSL HA OPTaHU3M dJIeKTpuuecTBa (OT JaT. électricus — «SIHTApHBIN»), B TOM
guciie u ¢ jJeueonsiMu mensimu (A. Gordon, C. Kratzenstein, J. Nollet, J. Jallabert,
A. Bertolon u gp.). OgHako, pa3jWuHBIC DJIEKTPOCTATHYCCKUE YCTPOMCTBA, B
OCHOBHOM HCIIOJIB30BAJIUCH ISl KYITUPOBAHUSI TOJIOBHOW OONMM W OoJyiel apyrux
JIOKAJIN3allnil.

HaydHble OTKpbITHS B 00nacTu OHOJOTHH, (PU3KMKH, XUMHH, MAaTEMaTUKH
koHna XVIII Beka 3anoxwuwnu QyHgameHT s GOpMHPOBAHUS HOBOTO
MEJIMIIMHCKOTO MHUPOBO33PEHHMSI, UYTO MO3BOJMJIO B MOCIEAYIOIIEM 3HAYUTEIIBHO
pacuIMpUTh apceHan JiedeOHBIX METOJOB, U B TMEPBYIO OYepelb, 3a CUET
AJIEKTPOTEpanuu UCKYCCTBEHHBIMH (akTopamu. Bo ®@paHiuu, Ha OCHOBE
cozmanHoro D. Jlrooya-Petimonom (E. Du Bois-Reymond) MeauimHCKOro MarieTo,
b. ne romenom (G.B.F Duchenne, 1847) u B. Dpoom (W. Erb, 1852) Obum
pa3paboTaHbl METOIUKH JIEKTPOCTUMYJISIIIUN U HAa IOBEPXHOCTH KOXKH OIpe/iesieHa
JIOKaJIM3auus JJIEKTPOABUTATENBHBIX TOUEK U1 HepBOB U Mbl. 11o3xke, C. Mopan
(C. S. Morant) u X. Jlamee (J. Daniaud), ¢ mempio CTUMYJIAINANA HEPBHBIX
MPOBOJAHUKOB TMpHU psiie 3a0ojieBaHUM Mg JI€YEOHBIX IIeJedl MCIO0JIb30BaU
MOCTOSIHHBIN, UMITYJIbCHBIA U CHHYCOUJAJIbHBIN TOK CUJION 10 1 MA, U IpUMEHSIIN
HAKOXKHBIE DJIEKTPOIABI IUOmansi0 1-2 cM 2 VIHTEHCHBHOCTH TOKa M BpEMS
BO3JICUCTBUSI  MOAOUpAINCh  WHAWBHIyalbHO. Pabouee 3HaueHWe  TOKa
yCTaHaBJIMBAJIOCh B T€UeHUE 1-2 MUH U CHIXKAJIOCh TT0 OKOHYAHUM CEaHCa B TCUCHUE
Heckonbkux cekyHa. B CIHIA B XVII-XIX Beke mis nedeHuss Ooiu
HCITIOJIb30BAJIOCh MHOECTBO JJIEKTPOCTATUYECKUX YCTPOWMCTB, OJWUH U3 HUX,
CTallMOHAPHBIN ammapaT Mo Ha3BaHueM «The electreaty, wumen goiroe
MPaKTUYECKOE MCIOJIb30BaHUE BIUIOTH 10 XX Beka. B @®OPI' wmeton
AJIEKTPOAKYIYHKTYphI ObUT pazpadoran P. ®omrem (R.Voll, 1960), mpu xoTtopom
JUTSL BO3JICUCTBHUS HAa TOYKH aKyIMyHKTYPHI 4allle BCETO MPUMEHSIOT UMITYJIbCHBIN
ToK yactoToit 0,9-10I'n, a cuiia Toka U JUIMTEIBLHOCTh BO3ICUCTBUS MOJOUPAIOTCS
uHauBUAYyalbHO. B Poccun HanbosbInii BKJIA B pa3BUTHE JICKTPOTEPANUH B TOT
nepuo BHecu A. bonotos, U. I'py3uxos, 1. Kobat, ®. benssckuii, B.U. Ipo3aos.,
O. Kasanesckuii, a B mocieaytomem — A.E. Illepbak, A.H. O6pocos, A.Il
[Tapdenos, B.I'. fcunoroponackuii, H.M. Jlusennes, B.C. Ynamuk, ®@.I'. [TopTHOB,
A M. Bacunenxko, E.E. Metizepos, I'.H. I[Tornomapenxo u ap. [9, 10].

Opnnako B XIX Beke MoTpeOHOCTh MPAKTUKYIONTUX MEIUKOB B 3TOM METOJIE
JICYCHHS] TIOCTENIEHHO YMEHBIIWJIACh B CBS3M C Pa3BUTHEM XUMHUYECKOU
MIPOMBITIUICHHOCTH U (hapMaKOJIOTHIECKOM IKCIIaHCHH.
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7.2 CoBpeMeHHbIH dTal pa3BUTHUA

IIpumeneHnue upeckoHCHOU INEKMPOHEUPOCMUMYTAYUL C 00e300aUawell Yeblo

Bo Bropo#t monoBuHe XX Beka, mocie MyOJUKalMu TEOPUH «BOPOTHOTO
koutposs Oomm» (R. Melzack, P. Wall, 1965), umnTepec kK HEHMHBa3UBHOMY
NPUMEHEHUIO AJIEKTPUYECTBA JUIsl 00JIeTYeHus] 00JIM BO3pOAMIICA. ABTOPBI TEOPUHU
MPEANOJIOKUIN, YTO AIEKTPUUECKUE CTUMYJIbI MOTYT OBITh UCIOJIb30BaHBI s
aKTUBAIIMM MUEIMHU3UPOBAHHBIX addepeHTHBIX BOJOKOH II Tpymnmer GobIIOro
IaMeTpa, 4ToObl OJOKMpOBAaTh IEHTPaJIbHYIO Meperady BpeAHOW HHGOpManuu
[11].  Kiunuueckue  HAOMIOJEHUS  TOATBEPIAWIU,  UYTO  UYPECKOXKHAS
anekrponeipoctumyisinug (UOHC) nmepudepuuecknx peuentopos-addepeHToB
IPUBOJUT K aKTUBALIMA MEXaHW3MOB Mepudepuueckor M HEeHTPaTbHOW HEPBHOMN
CUCTEMBI, JIEXKAITUX B OCHOBE aHTUHOIUIIEITUBHOTO (00€300JIMBAIOIIIETO) ICUCTBUS
[12,13]. TlepBonauyasibHo UDHC mnpumeHssim i TPOTHO3MPOBAHUA ycrexa
UCIIOJB30BaHUSL  BJIEKTPOCTUMYIISTOPOB-UMILJIAHTATOB,  BO3JCHCTBYIOIIUX  Ha
JOP3aJIbHYI0 KOJIOHKY CIMHHOTO MO3ra, IMOKa He OBLJIO MOHSATO, YTO 3TOT
HEMHBA3UBHBIH METOJ] MOKET OBITH YCIICIIICH caM 110 cebe [14].

B mnacrosmee Bpems UYUDHC cuuTaercss HEMHBA3UBHOM, HEIOPOTOM,
CaMOCTOSITEJIbHO TPUMEHSIEMON TeXHHMKOW i oOyerdenus Oomm [12,13,14,15].
MHOrMMH HCCIEA0BATENLCKUMU pAa0OTaMH JOKA3aHO OTCYTCTBUE BEPOATHOCTH
NEPEeNO3UPOBKM U MHUHUMYM MOOOYHBIX 3(PPEKTOB (pazapakeHUe KOXKHU TOJ
HaKJIaJKaMHi aJre3UBHBIX JJIEKTPOAOB) [16], MOATOMY NAlUEHTHI CaMH MOTYT
TUTPOBATH JICUCHUE IO MEepPe HEOOXOAMMOCTH. KIIMHUYECKUIA OTIBIT MOKA3bIBAET, YTO
YDOHC MoryT ObITh NOJIE3HBI B KaueCTBE JOMOJHEHUS K (papMakoTepanuu npu
OCTpOil 00JIM, XOTS CHUCTeMAaTHYeCKHe 0030pbl MPOTHUBOpeUYUBHI. KimHuueckwuii
OMBIT W CHUCTeMaTH4YecKue 0030phl moka3biBaloT, uyro UYDHC mnones3nsl mpu
XPOHUYECKOM 00JIH.

O06b1ya0 MeToapl YDHC noapasaenstor Ha Tpu rpymmsl [13,14,17,18,19]:

1. Tpagumonnyro UDHC (Conventional TENS) — BeicokodacToTHOE (>
50T'n) u HU3KO-UHTEHCUBHOE (12 MA) BO3AeicTBHE anmaparoM MPOBOAUTCS Ha
OpsMYyI0 30HY OOJIM U KOPPECTOHAMPYIOUIUE CEeTrMEHTapHbIe 30HBI IPHU
MUHUMAJIbHOM WIH KOM(POPTHOM ONIYIIEHUH TMalMeHTOM TOKa C IEJbIO
n30MpaTeNbHO aKTUBUPOBATH NEpUPEPUUECKYI0 aHalbre3uto. lIpuMeHstoT npu
KQ)KJIOM 3MH130/1€ BOSHUKHOBEHHUH OOJIH.

2. Axkynynkrypo-nogoonyro UDHC (Acupuncture-like TENS) — Bwicoko-
MHTEHCMBHOE W  HHU3KOYAaCTOTHOE  (OOJBIIMHCTBO  aBTOPOB  CYHUTAIOT
HU3KOYACTOTHBIM JIMana3oHoM vyactoty < 10 I'u, apyrue 1-5 I't1, a uHbIe yacToTy <
20 T’y oTHOCAT K 00MacT cBepXHU3KUX 4acToT [20]) u BrICOKO-UHTEeHCHBHOE (15—
20 MA) BO31IE€HICTBUE TOKOM OKa3bIBAETCS AJIEKTPOIaMu Majoi miomaau (1,5 cM) B
30HaX pAaCMOJOKEHUSI AaKyMyHKTYPHBIX TOYEK, TOYKAX HEPBHO-MBIIICYHOM
BO30YAMMOCTH WM TPUITEpHBIX Toukax [21]. Llenmb — co3gaHue MBIIICYHBIX
MOJIEPTUBAHUMN, YTOOBI AKTUBUPOBATH JIBUTATEIbHBIC ad)(PEpEHTHI MaJIOTO TMaMeTpa
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JUIsl MHULMALWUKA [EHTPabHOM AKCTpacerMeHTapHOM aHanbre3uu. llpumenstor
ceancaMu no 15-20 MuH. 3a ouH pa3.

3. HWurencuBuyro UYDHC  (Intense  TENS) —  npumensercs
BBICOKOMHTEHCUBHOE M BBICOKOYACTOTHOE BO3JCHCTBUE, KOIJIa MPUMEHSETCS
MaKCUMaJIbHO-TIEpEHOCHMasi, Ha Mopore O0JEBON YYBCTBUTEIBHOCTU CHUJIA TOKA.
Hasznauaercs B Teuenne 1-3 MUH. 32 OJIUH pa3s.

B magame XXI Bexka B Poccwmiickoit ®enepanum Obuia paspaboTana,
anpoOupoBaHa, KIIMHMYECKHN MCCIICIOBaHA U BHEJIPEHA B MIPAKTUICCKYIO METUIIUHY
HOBasT  MEAMIHMHCKAs  peQIIeKCO-PU3NOTEpANEeBTHUECCKAs  TEXHOJOTHS — —
JTWHAMUYECKAs! 3JIEKTPOHEUPOCTUMYJISALIUSI.

Junamnueckass snektpoHeipoctumyisinus (JI9HC) — cmocod UYDHC,
3aKJTI0YAIONIUICA B HEMHBA3MBHOM BO3JICUCTBUM Ha pe(JIeKCOT€HHBIE 30HBI U
aKyIIyHKTYpHbIE TOYKA KOPOTKUMH HMITYJIbCAMHU 3JIEKTPUUECKOTO TOKA pPa3HOMN
4acToThl, (opMa KOTOPBIX 3aBUCUT OT 3HAYEHUW TIOJHOTO AJIEKTPUUECKOTO
COMPOTHUBJICHUS (MMIIEAaHCa) MOBEPXHOCTU KOXKHU B MORJIEKTPOIHOM y4acTKe [22-
26]. Bo Bpems nporneaypst JIOHC, nmocpencTtBoM BCTPOSHHBIX W/WIIM BBIHOCHBIX
OUMONSPHBIX,  KOAKCHAJIBHBIX  DJIEKTPOJOB,  OCYIIECTBISIETCS  JIOKAJbHOE
AIIEKTPUUYECKOE BO3JEHCTBUE HA OTPAHUYCHHBIM y4acTOK (Hamp., HAa 30HY MPsSMOM
MPOCKIMK OO0JIM), aKYMYHKTYpPHYIO TOUYKY W/WIKW 00pabaThIBalOTCS OOIIMpPHbBIC
pediiekcoreHHbIe (CETMEHTapPHBIC) 30HbI.

B MHOroneHTpoBOM MPOCHEKTUBHOM PaHIOMHU3UPOBAHHOM  ILIaie0o
KOHTPOJIUPYEMOM KIMHUYECKOM HcciaeAoBaHUU 3G (PEKTUBHOCTH U OE30MaCHOCTH
JA9HC, kotopoe npoBoaunock ¢ 1999 r. mo 2005 r., yuactBoBano 2945 manueHToB
B BO3pacte OT 7 nHeW a0 72 ner. JIoCTOBEPHOCTh PE3YIbTATOB OMPEACIISLIN
METO/JaMH CTaTHUCTUYECKOW 00paboTku. bbula mokasaHa BbICOKas JeueOHas
s dexrrBHOCT, MeTona JIOHC npu pasnuunoi nmatonoruu [25]. Ha ocHoBaHuM
MOJIYYCHHBIX PE3yJIbTaTOB JUIsl Bpaue Oblia co3aaHa 0a3a 3HaHUN ¢ 0popMIICHUEM
MeToaudyeckux pekomeHpanui denepanpHoit CiykObl MO Ham3opy B cdepe
3/paBOOXpaHeHus U cormaibHoro pazsutus PY Ne ®C-2005/004 ot 4 mapta 2005
r. (Ilpunoxenue 3.1 u 3.2) u TemaTudeckoil iutepaTypsl [Hamp.: 25, 26]. B
PoccuiickoM aBTOpckOoM 00111ecTBE ObLT IETTIOHUPOBAH U 3aPETUCTPUPOBAH OOBEKT
WHTEIJIEKTYalIbHOW COOCTBEHHOCTHM — PYKONHUCh Yy4eOHOM MpOrpaMmbl ¢
METOJUYECKUMHU  pa3paboTkaMu JUIsl  TpenojaBaTesie  1oji  Ha3BaHUEM
«Iunammaeckast anextpoctumyisinus anmnaparamu DCU-032-«IIpotony», JOHAC,
Hua/IDHC T u JIuaJIDHC AT» (cBuaerensctBo Ne 6973 ot 23 nexadps 2003 r.,
[Tpunoxenue 4). Meron IDHC npenonaercsa B BbICHINX YUEOHBIX 3aBeAeHUSAX PO
Ha Kypcax MOBBIIICHUS KBaTU(UKAITUN U TOCTIUTIIIOMHON TTOATOTOBKY ISl Bpauen
mo6bx  cnenuanbHocTei. Meron JIOHC ¢ ypoBHem gnokazaTenbHOCTH «Cy
BKUTIOUeH B HarnmonanpHOoe pykoBoacTBO PD «Dusnueckas u peabmimTainoHHas
MeauiHay [10].

Meron JIDHC marepuanbHO-TEXHUYECKH OOCCIICUMBACTCS MOPTATUBHBIMHU
YPECKOKHBIMU 3JIeKTpocTumysiatopamu. Anmnapatel mais JOHC paspemiensl k
MEIUIIMHCKOMY ITpUMEeHEeHHI0 MuHuctepcTBo 3apaBooxpanennst PO u @enepanbHon
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CITy>kOOM 10 Haa30py B cdepe 3ApaBOOXpaHEHMS M BKIIOYEHBI B PEECTp U3IEIUH
MEIUIIUHCKON TCXHUKH: armapar «JIOHAC» (JnHamuueckuit
OnextpoHeitpoCtumynsatop) — peructpanuonHoe yaoctoBepenne OCP  No
2009/06317 ot 27.12.20131; anmapat DCH-032-1 «IIpoToH» — perucTparmoHHOe
ynoctoBepenue M3 P®D  Ne29/23020502/3939-02 ot 18.06.2002; ammapatsl
«naJISHC-T» u «Iuna/IDHC-AT»; annapat «I9HAC-IIK» — perucrpainoHHOe
ynoctoBepenue @CP Ne2009/06316 ot 27.12.2013 (ITpmnoxenwue 3.2.).

B nacrosiee Bpemst anextpoctumyistop «A9HAC-Kapano» (o6HOBIEHHOE
KoMMmepueckoe Ha3Banue anmnapara «Jlua/Il9HC-Kapano»), npeaHazHaueHHBINA 17151
KYPCOBOTO HCIIOJIB30BAaHUS B KOMIUIEKCHOW TEpanuu THIEPTOHUYIECKON O0O0JIe3HU
JUISL CTIEIUAIBLHOTO MEAUIMHCKOTO W JIOMAITHEr0 MPUMEHEHUS, 3apErUCTPUPOBAH
®enepanpHoil  cmykO00i 1O  Ham3opy B cdepe 3apaBooxpaHeHus PO
peructpannonHoe ygocrorepenue Ne ®CP 2011/11772 ot 23 nexabps 2016 roga
(ITpunoxenune 5.1), konx TH BOJI 9018907500 (IIpunoxenue 5.2). MeaunuHckas
TexHonorusa «/nHamudeckas anekTpoHenpoctTumyisiius annaparom «JAuaJ[OHC-
Kapano» B nedennn 00JIbHBIX TUTIEPTOHUYECKON 00JIE3HBIO, MpeTHa3HAYCHHAS /IS
Bpayeil-CielMaIuCTOB 10 BOCCTAHOBHUTEIbHOM MeIUIMHE, (U3HOTEPANEBTOB,
KapJIMOJIOTOB, TEpareBTOB, Oblla 3apeructpupoBaHa denepanbHON CiykO00H 1O
HaJ30py B cpepe 3apaBooxpaHeHus u couuanbHoro pa3sutus PO 07 asrycra 2007
r. PY No ©C-2007/ 163.

Bce BbleykazanHble MemaMIUMHCKHE w3nenusa il npoBeneHus JIOHC B
HACTOAIIEE BpeMs pa3pelieHbl K MEIUIIMHCKOMY TNPUMEHEHUIO U B CTpaHax
EBpocotoza: EC certificate No D1235500016 date 2017-06-01 (mpuoskenue 6.1. u
6.2.) KaK IEKTPOCTUMYIIATOPHI Kiacca Ila m kogom mpomykra 16-255.

Takum 00pa3oM, KIMHUYECKHH ONBIT W CHUCTEMaTHYECKHue 0O030pHI
nokasbiBatoT, yto YIHC (JIDHC) mone3na npu ocTpoil 1 XpOHUYECKOW 00N U
CIykUT 3(G(HEKTUBHBIM JOMOJHEHUEM K JICKAPCTBEHHOM Tepanuu WM B Ciydae
Her((PEKTUBHOCTH TIOCIEIHEN, HAalIpUMep, pu AunabeTndeckon nepudepruyeckon
Heiiporatuu [27]. Kpome toro, mockosprky UDHC HeMHBa3WBHA, TO MOXET
UCIIOJIb30BAaThCS B KAaueCTBE IMPEABAPUTENBbHON (MPOPUIAKTUYECKON) Teparuu.
Pabouas rpynmna EBpometickoii denepamuu HeBposiormueckux obdmects (EFNS)
oneHwia naokazareabHOCTh UYODHC 1 TepaneBTMYECKHX BMEMIATENBCTB IO
auTepatype 3a 38-JeTHUN MEepHoJl W MPUIILIa K BBIBOAY, YTO BBICOKOUYACTOTHAS
YDOHC wmoxer ObiTh nyume, udem Mmianedo (ypoBeHb C), HO Xyxke, yeM
aNIEKTpoaKymyHKTypa (yposens B) [12-20, 25, 26].

lIpumenenue upeckoHCHOU INEKMPOHEUPOCTMUMYTIAYULU C OPYUMU YETAMU

Hecmotpst Ha To, yto UDHC siBnsieTcst BUAOM HEJNEKAPCTBEHHOW Teparvu,
MPUMEHSIEMON B OCHOBHOM JUIsi 00€300JIMBaHMsI, OHA TaKXKE HCIIOJIB3YETCS U C
HEAHTAJIITMYECKUMHU LEIAMH TPU APYTUX CUHIApoMax M maronorusx. ITockombky
UDHC mnpaktuuecku Oe3BpenHa (KpoMe BO3MOXKHBIX BMENIATENBCTB B PabOTy
KapJIMOCTUMYJISITOpPA), OHA YacTO MCIOJIb3YETCS B KadeCTBE BCIOMOTaTelbHOU
MOIJIEPXKKHU (hapMaKoTepanuu u/uiK APyrux GU3NIECKUX MPOIEAYp PHU O0JIHIIIOM

ctp. 18 u3 67



Version Ne 06 Inferum, LLC Clinical Evaluation Report
Electrostimulator «ABP-051», «<ABP-052»
01-SMK DP 25-2017

pasnooOpazuu cocrosamii [19,10,25]. Tak, nanpumep, YOHC cHmkaer 4acTtoTy
PBOTHI TIOCHE TUCTepIKTOMUH [28] M manmapockonmuueckoit xonenucTakromun [29].
[IpakTukyercs Ajig penapanud TKaHeW (3aKUBJIECHUE paH, KOXKHBIX JOCKYTOB H
BoccTaHoBNeHHe  cyxoxwminuii)  [30]. I[IpumeHsemas 10  ONEpPaTUBHOTO
BMEIIATENBCTBA M0 MOBOAY KecapeBa ceueHuss, YOHC cHMXkaeT TsSKeCTh U 4aCTOTy
BO3HMKHOBEHUSI TMIIOTOHUH MOCJE CIMHAIBHOW aHecTe3nu y poxkenun [31]. Ilpu
XpPOHUYECKOM cepAedyHor HexocTtaTouHocTd mnpuMmenenne UYOHC mnpuBeno k
YBEIMYECHHUIO MPONACHHOTO PACCTOSIHUS BO BpPEMsS IIECTUMHHYTHOTO TECTa Ha
X010y M CHMJKEHHIO YTOMIIIEMOCTH, YTO ABTOPHI CBS3BIBAIOT C YMEHBIICHHEM
CUMIIATUYECKOM TMIEPAKTUBHOCTH U YBEIIMYCHUEM MEPUPEPUUECKON U MBILIICUHOM
MUKPOLUUPKYJSIIUN Yy 3TUX nauueHToB [32]. MHorokpatHoe npumenenne YOHC B
Ka4yeCTBE JOMOJHUTENFHOM Tepanuu sIBUIOCh TPUUUHON YIyYIIEHUSI CIOCOOHOCTH
XOJIUTh U YMEHBIICHUS] CIIACTUYHOCTH y MAIIMEHTOB, BBIKUBIIUX MOCJIE UHCYJIbTA
[33]. Umerotcst nanubie 0 ToM, 40 UDHC MOXKET OBITh MOJE3HA ST HEKOTOPBIX
HEHPONCUXOJIOTMYECKUX U / WM NMOBEACHYECKUX aCTIEKTOB JeMEeHINH [34].

PaBubiM o6pazom, UDHC arrectoBan FAD U.S. 1 OGbITOBOrO jedeHUs
paccTpoilcTB romeocTta3a, OOyCIOBJIEHHBIX MPHUEMOM ICUXOAKTUBHBIX BELIECTB,
4YTOOBl TOMOYb YMEHBIIUTH CHMIITOMBI OTMEHBI, CBA3aHHBIX C HapyIICHHEM
MeTaboiM3Ma B pe3yibTaTe ynoTpeOsieHus NMCUXOAaKTHBHBIX BellecTB. B ¢espaie
2018 r. FAD U.S. ortnecna ammaparst UYOHC B kmacc II, takum oOpasowm,
MPEJOCTaBUB Pa3yMHYIO TFapaHTHIO 0e30MacHOCTH U 3P(DEKTUBHOCTH U YIYUIIIHB
JOCTYIl MalMEHTOB K IIOJIE€3HBIM HHHOBALIMOHHBIM YCTpOWCTBaM, Oiaroaaps
CHIDKCHHIO HOPMATHUBHOM Harpy3ku [35].

Brusanue upeckooicnoii  21ekmporeupocmumMynisayuy  Ha - cepoedHo-cocyOuUCmyHo
cucmemy u npumenerue ee 0Jisl KOpPeKyuu apmepuaibHo20 0d6leHUs

CymectByer ¢aktuueckuit marepuan BmusHuss UYDOHC Ha cocrosiHue
aBTOHOMHOW HEPBHOW CHCTEMBI, apT€pUAIbHOE JABJIICHHE M YaCTOTY CEPACUHBIX
cokpatieHuii. Tak, B cMCTeMaTH4YeCKOM 0030pe C MeTa-aHAJIM30M TMOKa3aHO, YTO
MIPUMEHEHHE BBICOKOYACTOTHOM M HU3KoYacToTHOM UDHC MokeT criocoOCTBOBAThH
JUCKPETHOMY CHIKEHUIO cuctosinueckoro AJl, nuacrtonmyeckoro AJl u 4acToTsl
CEpJIEYHBIX COKpallleHud y 142 mpakTuyecku 300pOBbIX Jrofeil (B Bo3pacte >18
net) [36]. JlanHbie Ipyrux aBTOPOB CBUACTEILCTBYIOT O JOCTOBEPHOM CHUKEHUU
BETreTaTUBHOIO OTBETa (MO pe3yJibTaTaM U3Y4YeHUs] BapuaOeIbHOCTU CEepPACYHOTO
put™Ma — BCP u yacToThl abixaHuii) npu Hu3kouactoTHOM (0,661'11) Bo3neicTBUM
YDHC B ob6nacTu nepudepruuecKkux BETOYEK TPOMHUYHOTO HEPBA BO BPEMS OCTPOTO
NICUXUYECKOro ctpecca y 30 30pOBBIX JKEHIIHMH B Bo3pacTe oT 25 1030 net [37].

Stein et al. y ceMu 310pOBBIX JTOOPOBOJIBICE (YETHIPE KCHIUHBI; CPETHHIMA
Bozpact 23, 3 roma), mpoBepsuin dbdextet UDHC myrem onenkun BCP.
CTUMyIAIUI0 TPOBOJWIM JIBA JHSA MOJAPAN: OIUH JAeHb — oguH ceanc YOHC c
Huskoi gactoroit (10 I'y / 200 mxc, 30 muH), BTOpoit AeHb — oauH ceanc YOHC ¢
Bbicokoil wactoror (100 Ty / 200 mxc, 30 mwuH). Ilopsmox BMemaTenbCTB
ompeeNsuics caydaidHbiM oOpa3om (mo snotepee). YOHC mpoBogmmm amnmapaTtom
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QUARK® (bpa3unusi) B 0JHO U TO XK€ BpeMs CYTOK B aKKJIMMAaTU3WPOBAHHOMU
koMHate (23° C). Ha nmpoTsikeHUM BCEero MpoTOKOJa YYaCTHUKU ObUIA YJO0OHO
pa3MEIIEHbI B MOJOKEHUU JieKa Ha CIHUHE, BbICOTA royoBbl 30 TpaaycoB, KOJECHH
onupaauch Ha KIUH. YToObl H30ekKaTh KaKUX-TMOO TOMEX MPOBOJIUMOCTH
AIEKTPUUECKOTO TOKa, KOXKY B 00JIACTH pa3MelIEHUs SJIEKTPOIOB MPEABAPUTEIIHHO
oOpabatpiBaii  ciupToBbIM  pacTBOpoM (70%). Camokmeronuecs 3SICKTPOIbI
(pasmep 9 x 5 cM) KaXIbIi 1eHb HAHOCWIM B MapaBepTeOpaIbHOM TaHTIMOHAPHOM
obmnactu (ot T1 g0 Ly). MHTEHCHUBHOCTH TOKa peryaupoBajiach KaXKAble 5 MHH C
MOMOILBIO ONPEJEICHHS] YyBCTBUTEIBHOCTH CEHCOPHOTO MOPOra, B TEUEHHE BCE
npouexypsl UDHC: Ha ypoBHE KOMGOPTHBIX OIIYIICHHWH, O KOTOPBIX COOOIIa
UCCIIeyeMbIii, HO 0€3 MBIIIEYHbIX COKpamleHnii win Oonu. Pe3ynbTarsl
UCCIIEIOBAHUS CBUIETEILCTBYIOT O TOM, 4To YDHC HU3KKMMH YacTOTaMu ciocOOHa
YMEHBIIATh AKTUBHOCTh CUMIIATHYECKON HEPBHOW CUCTEMBI U IOBBIIIATH TOHYC
napacUMIaTHYECKON HEPBHOM CUCTEMBI MPY MPUMEHEHHUH €€ B MapaBepTeOpaibHON
raurauoHapHoit obsactu (ot Ti mo Lp) y 3mopoBeix cyOwnektoB. HampoTus,
Bbicoko4yacToTHass YOHC cnocoOCTByeT YCHUIEHHIO CUMIATUYECKON MOMYJISILIMH.
PuckoB # 1OOOYHBIX JCHCTBUN HE BBISBICHO. ABTOpHI TOKa3ald, YTO
HuszkouactotHass UYDHC moker ObITh HEMHBA3UBHBIM, HE(PapMaKOJIOTHUYECKUM
TIOJIXOJIOM JUIsl YMEHBIIICHHS CUMIIaTHYeCKON Moy sinuu [ 38].

Scudds et al. y 24 6eccumnToMHBIX TAaMEHTOB (1 My>KunHa; cpeHUI BO3paCT
23 roxpa), panee He npumensBmMx YOHC (1 MyXunMHa) HCMOIB30BaIU Pa3HbIE
MoaanbHocTH UDHC (4T'm m 100I'm). DnekTtpoasl ycTpoicTBa pa3Melland Ha
MEIMAIBHOU U JJaTEPAIIbHON MOBEPXHOCTH JIEBOW PYKH YYACTHUKOB UCCIEN0BAHUSA,
KaXXJIbI CEaHC COCTOSI U3 TPEX MEepUOoA0B: cTadunuzaiuu (60 MuH. ), mociaeayronen
ctumyisiiuu (30 mMuH.) u Habmonenus (30 muH.). Ilpumensiiace uH(pakpacHas
Tepmorpadus U KOXHBIM TepMuctop. OOHAPYX UM, YTO BBICOKOMHTEHCHUBHOE
HU3KOYAaCTOTHOE BO3JIEUCTBUE MPEMATCTBOBAIO OXJIAXKICHUIO KOXU PYKH, T.€.
CTaOMJIM3UPOBATIO  MHUKPOILMPKYJSAIMIO, TOTJa Kak  BBICOKOYACTOTHBIE M
HU3KOYACTOTHBIE BIUSHUS HE U3MEHSIN TEMIIEpaTypy najblieB pyk [39].

[Ipu runeproHuueckor Ooje3Hn y 28 MAIMEHTOB MPUMEHSJICS ammapar
YS5HC IBRAMED® (Brazil). /IBe napsl aare3uBHbIX 3JIEKTPOAOB U3 CUIMKOHOBOMH
pe3unbl (9x5 cM), mociie 00pabOTKH y4acTKa KOKU CITUPTOM U CIIEIUATILHBIM TeJIeM,
pa3Meniannchk ounaTepaibHO Ha mapaBepTeOpaIbHOM ranrauoHapHou ooaactu (T1-
L>). [IpoBogunu uzyuenue AJl u BCP. Huzkouacrotnas YSHC (41'1), mpoBoaumas
B TeyeHne 30 MHUH. CHMXKaja aKTUBHOCTh CUMIIATUYECKONW HEPBHOW CHUCTEMBI, U
MOBBIIIATa AaKTUBHOCTh NTapacCUMIATHYECKOW HepBHOW cucteMbl. OqHako A/l npu
ATOM HE U3MEHsI0Ch. Takoe ke npuMmeHeHue BricokouactoTHo YDHC (1000'm) He
npuBoauio Kk u3meHenutro BHC, Ho yBennmuuBano auactonuueckoe AJl [40].

Oddexr BoicokouactrotHot UDHC (150I'/300 wmc) xomdopTHOIA
uHTeHCUBHOCTH (0T 10 10 60 MA) OblT M3ydeH y 34 MalMEHTOB ¢ KapAUaJIbHBIM
cuaapomMomM X (rpynma 1), 15 manmueHTOB ¢ WIIEMHUYECKON OOJIE3HBIO cepala
(rpynna 2) m 16 mamumeHTOB C TpaHCIUIAaHTalMed cepamna. B uccienoBanumn
UCIIOJB30BAJICST KOMMEpPUYECKH JOCTynHbI ctumynstop Compact TENS,
Neurotechnics Ltd, Aylesbury (England), paGoTtarommii ot menouHoi 6arapen 9B.
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[lepen wuccnenoBaHueM MJii CHIDKEHHS HMIIEIAHCA KOXKHM, HA KOHTAKTHbIE
MOBEPXHOCTU ObLJIa HAHECEHA 3JIEKTPOAHAs macTta. IieKTpobl (50x35 Mm) Obun
nomenieHsl Ha pacctossHuu oT 10 g0 30 cM apyr oT JIpyra Ha rpydb NallieHTa B
OOBIYHOM MecTe Haubojiee MHTEeHCUBHOM Oomm (rpymmbl 1 u 2). B rpymnme
TpaHCIUTaHTalMHK (Tpymna 3) 3JeKTpoabl ObUTH pa3MelieHbl Ha paccTosHuu 20 cM Ha
nepeHell CTeHKe MPYAHOM KIETKH B ITpeKapanaibHoi o0nactu. M3ydanu ckopocThb
KopoHapHoro kpoBoToka (CBFV) B neBoii KOpoHapHOU cHCTEME IPH S-MUHYTHOM
NEPHUOJIE CTUMYJISILUU € IIOMOIIBIO TOTUIEPOBCKOro MeToaa /[kajakuHca U ypoBEHb
anapeHanuHa KpoBu. B rpynmax 1 u 2 Habmrogamm gqocroBepHoe camkenne CBFV (P
<0,001) 1 3HaunTENBEHOE CHIKEHUE YPOBHS aapeHannHa kposu (p = 0,01). ABTopsr
npunui K BbIBOAY, 4uto UOHC MOXET yBEIWYUTh CKOPOCTh KOPOHAPHOTO
KpOoBOTOKa B mokoe. [lodydyeHHblEe NaHHbIE TO3BOJISIIOT MPEANOIOKUTH MECTO
BoznerictBust UDOHC Ha ypoBHE MHKPOLMPKYISIUU, KOTOPOE MOXKET OBITh
OTIOCPEI0BAHO HEPBHBIMU MeXaHU3MaMu [41].

O0630p nUTEpaTYpPHBIX JAHHBIX U PE3YJIbTaThl COOCTBEHHBIX MCCIIECIOBAHUMA,
npoBeneHHbIx Franco et al. [42] noka3zaiu, uro UDHC MomynupyeT BereTaTHBHBIN
OaslaHC ¥ U3MEHSET PEaKkluM CEPJIEYHO-COCYAUCTON CUCTEMBI B BUJI€ PACIIIUPEHUS
COCYJIOB, YBEIMYEHHSI KPOBOTOKAa W CHUXEHUS Mepu(PepruyecKkoro CoCygaucToro
COMPOTUBJICHUS, YACTOTHI CEPACUYHBIX COKPAIEHUNA U CUCTEMHOTO apTepUAIbHOTO
nasienus. [Ipuuem mapamerpsr YOHC ucrnonp3oBamvuch BeCbMa BapUATUBHBIE U
3aBUCENIM OT XapakTepa HMHTEHCHUBHOCTH, YaCTOThI, JJIUTEIBHOCTH HMITYJIbCa,
KOJIMYECTBAa U TMOJOXKEHUS DJIEKTPOJOB M BPEMEHU MpPUMEHEHUs. bbuio
YCTaHOBJIEHO, YTO YaCTOTa IyJIbCa 3aBUCEIAa B OCHOBHOM OT T'€MOJWHAMUYECKHUX
peakiuii, 00bIYHO BOZHUKAIOUIUX MPU TpUMeHeHUH HU3KuX (< 10 I'r) mim BeICOKMX
(<50 I'r) wactot. Mcnonb3oBanue HHTEHCUBHBIX HU3K0UacTOTHBIX UDHC (2 1 41')
MPUBOJUIIO K JIOKAJIbHOMY YBEJIWYEHUIO MBIIIEYHOTO M KOXKHOIO KpoBOoTOKa. C
JIPyTOM CTOPOHBI, TMPU BBICOKOYACTOTHOM Bo3iaercTBuu (80 u 110 I'm) stm
W3MEHEHHS He ObLIIM 3aMeueHbl, X0Ts yactoTa 80111 ciocoObCcTBOBaIA pACIITUPEHHUIO
COCYJIOB, CHM)XEHUIO CHUCTEMHOT0 apTEepPUAJIbHOTO [aBJICHHUS W YIYYLICHUIO
CUMIIaTHYECKO-BaraJibHOro OajaHca BO Bpemsi ymnpaxkHeHuil. Kpome Ttoro, mpu
npumeHeHuu BoicokodacToTHo UIOHC (70 u 150I') B mpekapananbHoil 06acTH,
MIPUBEJIO K CHUYKEHUIO YPOBHS KaTEXOJAMUHOB B CHIBOPOTKE KPOBH Y AIIUEHTOB CO
creHokapauei. ABropsl npumensuit YDHC (anmapat Quark, model Nemesys 941,
Brazil) y 29 310poBbIX 100pOBOJIBIICB MY>KCKOI'O TI0ja B PaHAOMHU3HPOBAHHOM
cinenom uccienoBanuu. YI9HC npoBogunace B TedeHue 30 mMuH. Ha Hu3kou (10
['/200 mc) wnm Beicokod (100 I'/200 mc) wacTtore B BHJIE CUMMETPUYHOM
nByx(ha3HOW BOJHBL. AyTOaAre3uBHbIC IIEKTpoAbl (5X5 cM) pacmnosaraauch
UTICUJIATEPANIbHO: TPOKCHUMAJIbHO B  00JIaCTU  IIEHHO-BOPOTHUKOBON  30HBI
(mapaBepTeOpanbHo Mexay Cs4 1 Thy) u Ha MOp3anbHOIN MOBEPXHOCTH TUCTATBHOMN
TpeTU npenmieybs. THTEHCUBHOCTh TOKa PEryJMpOBaliaCh M3HAYAIBHO U YEPE3
KaXIble TMOCIAEAYIOIME S5 MHUH I0J KOHTPOJIEM MBIIICYHBIX COKpalleHUN
(nBUraTeNbHBIN MOPOT). BhIIEyNOMSHYThIE MPOUEAYPHl MOBTOPSUINCH B TPYMIE
wianebo ¢ BBIKJIIOYEHHBIM  obopynoBanueMm.  OOopynoBaHue  ObUIO
CTaHapTU3UPOBAHO J0 U TMocje coopa maHHbIX. [lomydeHHbIe JaHHBIE TTOKA3alH,
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yro UYDHC wmoauduinmpoBan BeHO3HbIM OTBET: HU3KKME dYacToThl (10 I'm)
yBeIUUMBaAIH, a BbicOkHe 4yacToThl (100 I'l) ymMeHbIanM 4yBCTBUTEIBHOCT ol-
aJIpEHEePrUUYECKUX pelenTopoB. ABTOphl 3akitouyaloT, yto YUYDHC wu3menser
BEHO3HBIH TOHYC, YTO MOATBEP>KIACTCS U3BMEHEHUEM PEAKIUi BEHOKOHCTPUKIIUU U
ol-agpeHepruuecKkux pelenTopoB. ITU JaHHbIE MPEICTABIAIOT HOBBIM MEXaHU3M
nercteusg UYOHC Ha ceplieyHO-COCYyIUCTYI0 CUCTEMY, KOTOPBI MOKET BIIMATH HA
reMOJIMHAMHYECKHUE U BOCHAIUTEIBHBIE PEAKLIUN Y 3JOPOBBIX WM OOJIbHBIX JIFOACH.
[Ipunumas Bo BHuMMaHue, 4yto BiusHue YOHC Ha KpoBSHOE JaBIICHHE
SIBIIIETCST 00JIACTBIO pacTyIero uarepeca, Jacobsson et al. [43] y 12 manueHTOB ¢
TUIEPTOHUYECKO 00Jie3HbI0, pedpakTepHON K (HapMaKOJIOTUYECKON Tepamnuw,
uccienoBaim BiausHue HuszkouactotHo UDHC nHa ypoens AJl. Ilpumensnu
KOMMEPUYECKHU 00IIEOCTYTHBIH JBYXKAHAJIbHBIN VMITYJIbCHBIN
anekrporeiipoctumynstop  Cefar, Lund (Sweden) ¢  HH3KOYaCTOTHBIM
BoznerictBueM (1,71) mpouemypamu o 30 MUH J1Ba pa3a B JIeHb (YTPOM U BEYEPOM)
B Te4YeHUE 4 Helelb BHE 3aBUCUMOCTH OT ypoBHs AJl. JIBe mapsl pe3sMHOBBIX
351eKTpo0B (50 MM X 35 MM) pa3MeNIaIMCh Ha TIPABOM M JICBOM Mpearuieubsx. OauH
AIEKTPOJ paclojiaraics B IPOKCUMAIIbHOW YaCTH MJIeUe-Iy4€BOM MBIIIIbI, BTOPOU
— Ha IOPCAJIBHOM ITOBEPXHOCTH IEPEITOHKH KUCTU MEKy IIEPBOU U BTOPOM IISICTHOM
KOCTh0. CUuTaeTCs, YTO TAKOE IMOJIOKEHUE ANEKTPOJOB CTUMYIHPYET apPepeHTh
MBIIIICYHBIX HEPBOB. [lociie 4 Henenb CTUMYIISIIAN cpefiHee cucTonndyeckoe A/l 3a
24 4gaca causuioch Ha 6,3 MM pT. Ct. (P<0,05), a cpennee auactonunueckoe A/l 3a
24 yaca cHu3uiock Ha 3,7 MM pT. cT. (P<0,05). Uepes Henento mocie 3aBepiieHust
neyenus YIHC (5 nven.) cpeanee cuctonuueckoe A/l B TeueHue 24 4acoB U cpeliHee
nuactonuueckoe AJl B Teuenue 24 4YacoB OCTaBajuCh HEHW3MEHHBIMU Ha
JOCTUTHYTOM YpoBHE. Bo Bpemst ucciieoBanus He ObUIO 3HAYUTENbHBIX U3MEHEHUN
CpelHEeW 4YacTOThl CEpACYHBIX  cokpamieHuil. Takum  oOpazom, ObUIO
IPOJAEMOHCTPUPOBAHO JIUTENbHOE CHIDKeHHe AJl (B TedueHue 1 Henmenuw mocine
okonuanuss YDHC) mpu pedpaktepHoir Kk (HapMaKOJIOTHYECKON Teparnuu
apTepUAIIbHON TUIIEPTEH3UU. ABTOPHI 3aKIIOYAIOT, YTO IIPU MOJATBEPKICHUHN 3TUX
pe3ynpTaToB B Oosiee KpynHbIX uccienoBaHusix, Y9HC moxxer ObIThb BBEIEH B
KJIIMHUYECKYIO MPAKTUKY MPU JICYEHUN PEUCTEHTHOM K T€paIliy TMIIePTOHUMN.
[MpoBenennoe y 32 kaBkasckux (Caucasian) mamueHTOB ¢ apTepUaTbHOM
runeprensueit [ - Il cremenu (8 JKeHUIUMH: CpenHMl Bo3pacT 55 JieT)
PaHAOMM3UPOBAHHOE KIMHUYECKOE HCCIEAOBAaHUE C MEPEKPECTHBIM IU3aiHOM B
TeueHue 28+4 pHeW, NMpecieqoBAIO ABE LEIU: OUEHUTh AHTUTUIIEPTEH3UBHBIN
abdext HuzkouactrotHo UODHC, mo cpaBHEeHUIO € OJOKATOPOM KaJlbLIMEBBIX
KaHaJOB (HEJOTUIMHOM M OIECHHTh mepeHocuMmocTh UDHC marmuentamm [44].
Ucnonp3oBancs anmapatr YIHC Primo Pro ot CefarCompex (Sweden). JIBe mapsi
aAre3VWBHBIX JJIEKTPOAOB pacrlojarajuch Ha MpeArieubsx o0eux pyk.
Pacrionoxxenue 57IeKTpogoB OBLIO aHAJIOTHYHO [42], YTO COOTBETCTBOBAJIO
pPacnoJIOKEHUIO aKyyHKTYpHbIX Touek LI 4 u LI 10, oqHako B 3TOM HCCleI0BaHUN
NPUMEHSIM YacToTy 2 I'l: ABE Mayky no 8 MMIYJIbCOB B CEKYHAY YEpEeAyeTcs C
nByx(a3HOW acCUMETpUYHON (OPMOW BOJHBI, M3-32 KATOJHOW TMOJSIPHOCTH C
OombIIe aKTUBHOCTHIO. CTUMYIISAIIUAS TPOBOAMIACh 1O 30 MUH. yTPOM M BEUE€pPOM

cTp. 22 u3 67



Version Ne 06 Inferum, LLC Clinical Evaluation Report
Electrostimulator «ABP-051», «<ABP-052»
01-SMK DP 25-2017

Ha MOPOTSHKEHUM 4-X Henenb. AMIUIMTYJa TOKa 3a7aBajlaChb MCIIBITYEMBIMU C
pEeKOMEHJIaleld  MOCTENEHHO YBEJIMYMBATH aMIUIMTYJy, 4TOOBl  BBI3BATH
COKpAILIEHHUSI OCHOBHBIX MBIIII, HE JOCTUras 00Je3HEHHbIX ypoBHeW. CyOBbeKTOB
MPOCUIIM BECTU JHEBHUK JICUEHUS, U CTUMYJSATOP PErUCTpUpOBaAI oOIIee Bpems
cTUMyJSIUMU. [lallMeHThl MepeHecan CTUMYJIAIMI0 XOpOUIO, OJHAKO, HAa BOIPOC
npumyT a1 our UYOHC B kadecTBe BapuaHTa AJis1 JAIbHEHMIIErO JICUEHUs, U3 HUX
62% OTBETWIM YTBEPAUTENBHO, TOrAA KakK, OTPULATEIBHO OTHOCWIHCH K
JadbHEUIIIeMY JICUCHUIO M3-3a CJIOKHOW U IIUTeNbHOU mporeaypsl 19%, a 19% —
OTpUIIATEIbHO oOT4acTh u3-3a auckomdopra. UDHC, mo cpaBHEHHIO C
beIoUIMHOM, He3HAUYUTEITFHO CHUXANT YPOBeHb AJ[. ABTOPBI MPHUIILIN K BHIBOY,
yT0 noiooHoe npuMeHenne YIHC He neMoHCTpHUpYyeT KaKuxX-JIn0o yOeTuTeIbHbBIX
JI0Ka3aTesibCTB CHKeHus Al Hu rocne 4 Heslenpb €XXeTHEBHOTO JICUEHUs], HA TTOCIIE
4 Henenb HAOMIOACHUS.

Nitz J.C. wu3yuan mokasareJid TEeMOJMHAMHKH Y COpPOKa 3JI0POBBIX
nobposoisbiieB (11 MY>KYHH) [45]. Hcmomp3oBan  JAByXKaHAJIbHBIN
snexrpoctumynsitop (Seal Systems ™ Stimulator, Seal Systems, Apcrpanus) c
yacToToi 85 I'i. YeTkIpe 3neKTpoaa U3 CUIIMKOHOBOW PE3UHBI, TOMAPHO pacioiarai
Ha KOK€ CIMHBI, TapaBepTeOpabHO C AIBYX CTOPOH HA 2 CM JIaTepaibHEE OCTUCTHIX
no3BoHKOB Th; u Ths (1o omHOMY KaHay ¢ Kaxmoi cTopoHsl). BeicokoyacToTHas
cTUMyJsiMs Ha 4Yactore 85 [’ mpoBojuiach JByX(}a3zHOW SKCHOHEHIUAIBHO
3aryxarouieil (popmoii cnaiika BOJIHbI ¢ mupuHON umiyibca 0,8 mcek. [loBTopHbIE
n3mepenuss B otnaenpHoM rpynne ANOVA mokazana 3HAYMTEIBHOE CHUXXEHUE
4acTOThl cepaeuHbix cokpaiieHuit (p = 0,000), cUCTOIMYECKOTO apTepUaIbHOIO
nasienus (p = 0,013) u npoaykra usmepenus nasierus (p = 0,000) nns rpymnmb
TENS, B TO BpeMsi Kak KOHTpOJIbHAs TpyINa B COCTOSIHUM MOKOS IOKa3aja
3HAYMTEIFHOEC CHIDKCHHE TOJIBKO YacTOTHI cepleuyHbIX cokparieHuid (p = 0,04).
ABTOp Jenaer 3akitoueHue, uro npuMmenenne YIHC no yka3aHHOW METOJMKE HE
BBI3BIBAET HEXKEIATEIbHBIX TEMOJIMHAMUYECKUX d(PPEKTOB y 3M0POBBIX JIOJCH.

B npyroit padote [46], Takue ke ammapat, mapamerpbl U Metoanka YOHC
MPUMEHSJIACh Yy MNALUHUEHTOB C TPYIHOU3JICUYMMOW CTEHOKapaueu. Pesynbrarsl
nokazanu, yto UOHC, uro TENS saBnsercss 2pheKTUBHBIM METOJIOM CHUKEHUS
YaCTOThl M TSKECTH AHTMHAIBHBIX OIH30/I0B M YJIYYIICHUS TeMOJUHAMH Y
MAaEHTOB C XPOHUYECKON TPYAHOU3IECYUMON CTEHOKAapAUEN. ABTOPBI IPEIIAararoT
paccMaTpUBaTh 3TOT METOJ KaK JIOMOJIHEHUE K JIEKAPCTBEHHOMY JICUEHHUIO JJI TeX
NAlMEHTOB, KOTOpPbIE HE HAXOJATCS TMOJ YIOBIETBOPHUTEILHBIM KOHTPOJEM
ONTUMAJIBHOTO JICUECHHUS.

V¥ 3n0poBbix mtoneit Cramp et al. [47,48] cpaBHuBaiu BeicokodacToTHYO (110
[') u am3kovacToTHytO (4 ') crumyssiiiuio UYOHC B Tewenue 15 Mun. B 001acTu
CPEAMHHOTO HEPBA MPABOIo MpeAIuieubs. JJis 3IeKTpOCTUMYIISIIIUN UCTI0JIb30BAJICS
o6mox TENS 120Z ¢ camokiesmuMucs daeKTpoaaMu (auametpom 2 mroivima). [lpu
UCIONIb30BaHUU  HU3kouacToTHeIx  UDHC  wuccnepoBarenu — oOHapyKuWiu
3HAUYUTEJILHOE YBEJIUYECHHE KOKHOTO KPOBOTOKA, BBISIBICHHOE MIPU IMOMOIIU
Ja3epHON JTOTUIEPOBCKON (hIIoyMeTpueH.
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VY G0JIbHBIX ¢ HEOCTOXKHEHHOM, PE3UCTEHTHOW apTepUalIbHON TUIIEPTEH3UEH,
B TIEPEKPECTHOM, IUIAIE00-KOHTPOIMPYEMOM HcclieoBaHuu [49] wu3yyaauch
s dexTrl npumenenus anmnaparta «JII9HAC-Kapauo» (1 pa3 B cyTkun) Ha mokaszaTenu
KIIMHUYECKOTO0 U3MEPEHHS, CAMOKOHTPOJS U CYTOYHOTO MOHUTOPUpPOBaHUS AJl;
M3y4yaauch BO3MOXHOCTU BKItoueHHs «JOHAC-Kapano» B pexuM KynupoBaHUs
HEOCJI0KEHHHBIX THUIIEPTOHUYECKUX KPU30B B YCIOBHSX CTallMOHApa; M3y4yajocCh
BJIMSIHUE aIIapaTa Ha MOKa3aTeN S-MHUHYTHOM BapuaOeIbHOCTH CEPACYHOIO pUTMa
B OCTpOHM MpoOe, U Mpu 2-HENEeTbHOM MPUMEHEHHH; M3ydalach MEPEHOCUMOCTH
BimoueHus «/IOHAC-Kapauo» B komiuiekcHoe sedeHue Al' u BiausiHUE €ro
NPUMEHEHUSI Ha MOKa3aTelld KayecTBa >XKU3HU. B uccimenoBanuu ydyactBoBano 60
yesnoBek (1mo 30 B KaxkJ10M IPYIINe); CPeIHUN BO3pACT COCTaBIISLT 53,7 NeT; My»XYUH
obuto 28, >keHmuH 32 uyenoBeka. [IpoBomumics camokontposns AJl (CKAJ),
OLICHMBAJIACh BapuabenbHOCTh cepieuHoro putMa (BCP), BINOTHAIOCH CyTOYHOE
monutopupoBanue AJl (CMA]J]) nmo craHmapTHOM METOJIMKE M HCCIEN0BajIach
nuHamuka kadectBa xu3HM (KXK) c ucnonb3oBaHueM pPYCCKOSA3BIYHON BEpCHUH
Medical Outcomes Study Short Form (SF-36). AHTurumepTeH3uMBHAs Teparus
ocTaBajiach HEeM3MEHHOU Ha (oHe jedeHus. CTaTUCTUUECKUM aHAIU3 MPOBOIUIU
npyu moMomM Tporpammbl - Statistica 6.0 ¢ HCHOJIB30BaHUEM  METOJOB
MMApAMETPUUECKON W HEMApAMETPUUYECKOM CTATUCTUKU. YacToThl CpaBHUBAIN
MeTonoM 2. [l OLEHKM B3aMMOCBSI3M MEXIY MNEPEMEHHBIMU HCIIOJIb30BaIN
KOPPEISUMOHHBIN aHanu3 o CnupMEHy M NOIIATOBBIA PErPECCHOHHBIN aHAIM3.
JlanHble puBeneHbl B BUaAe M+m, rae M — cpenHee 3HaueHue, m — CTaHIapTHas
ommuoOka cpeanero. [Ipu p<0,05 paznuuusi cuuTaId CTATUCTUYECKH IOCTOBEPHBIMU.

Koakcnanensiii smekrpon anmapara «JI9HAC-Kapano» HaknmageiBaics Ha
BEHTPAIbHYIO NMOBEPXHOCTh JUCTAIBHOU TPETH MPEAIUICUbs JIEBOU PYKH (B 30HE
pacnioyioxkeHus: akynyHkrypHoir Touku PC 5). Ilporpamma oOecreunBana
Bo3nericTBre 1O 6-10 MUHYT 2JIEKTpUUECKHMM TOKOM C yacTtotod 9,2+2.5 T'm B
pexume «77 10» (wepenoBanue 77+£20 I'm m 10£3 I'1y, ¢ AIUMTEIBHOCTBIO KaXKI0U
nayku uMmiysbcoB 0,25+0,15 cex). Ilnanebo anmapart ObIT HIEHTUYEH aKTUBHOMY
«IOHAC-Kapano» 1o BHEIIHMM MapamMeTpaM W TaKTUIbHBIM OIIYIIEHUSIM
naruenTa. Mcnons3oBanue anmapara «JI9HAC-Kapauo» 1 pa3 B cyTku y 0071bHBIX
C HEOCIO0XKHEHHON Al', HEKOHTPOJUPYEMON TPEXKOMIIOHEHTHOM JIEKapCTBEHHOMN
Teparnueu, mo3pojsier 1octuyb neneBoro Al y 73,3% OonbHbix. [lepeHOCUMOCTD
ucnons3oBanus npubopa «IOHAC-Kapauo» Obina xopomras. BxitoueHue
anmnapara B PeKHUM JIEUEHHs] XOpOIIO MEePEeHOCUIIOCh ManueHTaMu. M30piTouHoro
cHIKeHusI A, cCHMITOMHOM TMIIOTOHUU MPU UCTOJIB30BAHUM aKTUBHOTO Mprbopa
3aperuCcTpUPOBaHO HE ObUTO. Y oaHOM mauueHTku 59 net ¢ ucxoausiM AJl 139/98
MM PT.CT. TpHU TEPBOM HCIIOIB30BAaHUM IUIale00-amnmapara ObUIO OTMEYECHO
camkenune AJl 10 95/64 mm pt.ct. OT BKIIFOUECHHSI TAITMEHTKH B UCCIICIOBAaHUE OBLITO
PEIIeHO BO3JAEpPXKAThCSA. ABTOPBHI 3aKIIOYAIOT,YTO TUIOTEH3UBHBIA d(PdeKT
«IOHAC-kapano» compoBoxkmaercss cHmwkeHueMm BapuabenbHoctu CAJl B
JHEBHbIE dYackl 1O JaHHbiIM CMAJ[ W yiIyylnieHueM [CUXO-COMAaTUYECKUX
NnapaMeTpoOB KauyecTBa XKU3HU. AHTUTUINEPTEH3UBHAS TEPANUsl C UCIOJIb30BAHUEM
«IOHAC-Kapano» TmO3BOJISIET YMEHBIIUTh BKJIaJ CHUMOATUYECKOW HEPBHOMN
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cucTteMbl B mopjaep:kanue BbICOKOTO AJl. Mcnonb3oBaHWE aKTHBHOTO amnmapara
«I9HAC-Kapnuo» mo3Bonsier d>(pdPexktuBHO ©  0e30macHO  KYNHUPOBaTh
HeocnoxkHeHHble 'K y 20% x 1 gacy, y 40% ko 2 yacy, yCKOPUTb CpPOKH
JIOCTHKEHUSI 11EJIEBBIX 3HaUeHU AJl BO BpeMsi TocnuTaIn3anuu ¢ 0osee ObICTPhIM
HUBEJMPOBAHUEM KJIMHUYECKUX TNpOsBiIcHUN. [IpakThyeckue pekoMeHAaIuu:
1eJIecoo0pa3Ho  JOMOJIHATh MEIUKaMeHTO3Hoe JedeHue Al BosaelicTBHEM
anmnapata «JIOHAC-kapauno» 1 pa3 B CyTKH y MallMEHTOB ¢ HEOCIOKHEHHOU AT,
HEKOHTPOJIUPYEMOUN MPUEMOM KOMOMHHUPOBAHHOW aHTUTHIEPTEH3UBHOUN TEpamnuu,
c ypoBHem AJl >150/90 mm pt.ct. Kypc ammapatHoro nedeHus 2 HeIelH,
Ky[IUPOBaHUE HEOCIIOKHEHHOTO TUIIEPTOHMYECKOr0 KPpU3a B YCIOBHUSAX CTALlMIOHApa
MOKeT ObITh HauaTo ¢ ofgHokpaTHoro BozaeicTBus «IDHAC-Kapamo» ¢ menbio
YMEHBILIEHUSI TOTPEOHOCTH B KOPOTKOACWUCTBYIOIIMX AHTUTHUIEPTEH3UBHBIX
npenaparoB u 0Oojee OBICTPOro JOCTWXKEHUs IeneBoro AJl mpu mepexoje Ha
IUIAHOBYIO TEPAIIUIO.

Cipriano et al., yctanoBuB B mpenbinymieii padore, uto Y9HC B obnacTu
3BE34aTOro (CUMIATUYECKOTO) TaHTJUs YBEIWYMBaja KPOBOTOK HIKHHUX
KOHEYHOCTEM M ocialisyla  CepleYHyl0  CHUMIIATUYECKYI0  aKTUBHOCTH
(oueHMBaeMyl0 MO BapHaOEIbHOCTU CEPIEYHOIO PHUTMA) y JOOPOBOJBIEB C
HOPMAJIbHBIM 0a30BbIM CUMIATHYECKUM TOHYCOM, IMPOBEPUIIM CBOIO THIIOTE3Y O
toM, yto YDHC B oOnactu 3BE3q4aTOr0 TaHIJIMS YMEHBIIUT CUMIIATHYECKYIO
TUIEPCTUMYJISILUIO U yIydimuT OeapenHslid kpoBoTok (FBF) mocne onepauuu no
IIYHTUPOBaHUIO KopoHapHOH aptepum (coronary artery bypass graft (CABG)
surgery)[50]. B mpenBaputenbHOM 0030pe JIMTEPATyphl aBTOPHI OTMEYAIOT, YTO
3HAUUTEIbHBIE  YCWJIMS  NPEANPUHUMAIOTCS  JJId  pa3pabOTKM  METO/OB
BOCCTAHOBJICHUSI BETE€TaTUBHOTO OanaHca W (PYHKIIMOHAIBHOW (pu3nyeckom
Harpy3kH y nanueHToB 3Toi rpymibsl. YOHC cTaHOBUTCS NOTEHIMATBHO MOJIE3HON
CTpaTerueil Mg CHHXKEHUSI CTEIECHH BBIPA)KEHHOCTH CTEHOKApAWMU U YIyUIlCHHS
MECTHOI'O KPOBOTOKA, TaK KaK OMOCPEAYETCSl MUOKapIUaIbHbIM BHICBOOOXKIEHUEM
B-sHmopduHa U CHUIKEHHEM CHUMIIATUYECKOW aKTHUBHOCTH, KPOME TOTO €CTh
nokazarenbctBa Toro, uro UYODHC wmoxer MOAyIMpoBaTh CUMIIATHYECKYIO
MPOYKIIMIO U Ha BhICIIEM cucteMHOM ypoBHe. To ectb UDHC nomxkeH ObITh
3¢ PeKTUBHBIM JUIsL ocyabyieHust Ba30KOHCTPHUKIINH, BbI3BAaHHOM
TUIIEPCUMITATUYECKON aKTUBHOCTBIO y manueHToB ¢ UbC, nepeenecmmx onepamuo
CABG. Kpome Toro, aBTOpbl MPHUILIH K BBIBOAY, uTOo 3TH 3pdextsr UOHC
NPUBEAYT K YBEIMYEHHUIO CTENEeHH 00e3001MBaHus M OyIyT CHocOOCTBOBATH
BOCCTAHOBJICHUIO  TIOCJICONEPALIMOHHON  (PYHKUHMOHAIBHOW  CIOCOOHOCTH
NaIlMEHTOB.

Jlist  mpoBeleHHS WCCIEAOBaHHUS TPUIAIATh BOCEMb TMAIMEHTOB OBLIN
pangomusupoBansl s nposeaeHuss YOHC (Graphpad StatMate, La Jolla, CA).
['pynma UOHC cocraBuna 20 yenoBek, cpeaHuil Bo3pact 62 roga, 11 myxuuH.
I'pymima Sham TENS — 18 yenoBek, cpennuii Bo3pact 66 net, 9 myxuun. 3a 2448
Y J0 ONepaluu, BCE MAalMEHThI, JJISI ONPENEJICHHUS PEaKIUU CHUMIATUYECKOU
HEPBHOUW CHCTEMBI U (HYHKIIMOHAIBLHOM CMOCOOHOCTH, MPOILIU TECT «XOJIOAHBIN
npeccop» U 6-mMuHYTHBIH TecT x0apObl. UDHC mocne omepanuu HauuHAIA
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MPOBOJIUTH, CPaA3y MOCJE BHITUCKH MAIMEHTOB U3 OTAECICHHSI MHTEHCUBHOMU Teparuu
(0ObIuHO B TeueHue 24—48 4acoB), MpU yCIOBUHU, YTO OHHU ObUIH T€MOJIMHAMHYECKH
cTabWIIbHBI 0€3 J0CTyNa K LIEHTPAIbHOMY BEHO3HOMY KaHaiy. B 3TOT MOMEHT ObLIH
3apEruCTPUPOBAHBI  MOCIEONEPAMOHHBIE KIMHUYECKUE pe3ynbTarbl  (0OJb,
JIO3UPOBKA OMHUATOB U ypoBHU B-3HA0pduna). [Tocne 5 nueit crumymnsnun YIHC
wim umutanud UYOHC ¢usnonornueckue M KIMHUYECKUE PE3YNbTaThl ObUIN
nepecMoTpenbl. B Te ke cpokm wm3mepsumu  femoral blood flow (FBF)
yibTpa3BykoBeiM jomrmuiepoM (Logiq 7, GE Medical Systems, Milwaukee, WI) u
paccunteiBain  femoral vascular conductance (FVC), kak FBF / cpennee
aprepuanbHoe ngasieHue (MAP, MM  pr. CT.), KOTOpo€ W3MEpsaud B
HEJOMUHHUPYIOLEM njeye C UCITOJIb30BAaHUEM KaJINOPOBaHHOTO
OCIIMJNIOMETPUYECKOro aBToMartudeckoro ycrpoiictBa (Carescape V100, GE
Healthcare). Bce u3mepenus mpoBOIUIIMCH CICTIBIMHU SKCIIEPTAMU TSI UCKITFOUCHUS
BMEIIATEIbCTBA. B TeueHHe 3TOro nepuoja BpEMEHU MALMEHTHI COIIPOBOXKIAIUCH
CBOMMHM COOCTBEHHBIMHU BpauaMiy U MOJIyYaad OOBIYHYIO MEIULUHCKYIO MTOMOIIb.
[TpumeHsiach 1O0CTaTOYHASI CTATUCTHYECKAst 00pabOTKa Pe3yabTaTOB.

Kypc 31eKTpoCTUMYIISLINN COCTABIISI IISITh JHEN: €KETHEBHO 4-€ pa3a B JICHb
nareHTsl noiydanu 30-tu mMuHyTHBIe ceaHchl UDHC wmm sham TENS.
Conventional wmu sham TENS nposoaunace ammaparom Endomed 684 Device,
Enraf-Nonius B.V., Rotterdam, the Netherlands, GB 3004. Anre3uBHbIC JICKTPOIBI
(MultiStick, Axelgaard Manufacturing, Fallbrook, CA) Oblii pacroyioskeHbl Ha
PACCTOSIHUM OKOJIO 3 CM CIIpaBa M CjieéBa OT CPEIMHHON JIMHUM MMO3BOHOYHHKA HA
ypoBHsxX C7 1 Thy (0651aCTh MPOSKIMH IIEHHO-TPYAHOTO HITH 3BE314aTOT0 TaHTJIHS ).
TENS cocTosy1 U3 HENpEPBIBHBIX IMMOTOKOB, CHMMETPUYHBIX U NPSIMOYTOJIBHBIX
NBYX(a3HbIX UMIYJIbCOB, OTKAIMOPOBAHHBIX Ha 4acTore 4 ['Il U IIMTENBHOCTH
umiyinbca 200 mrc (1602 Gould Electronics, Instruments Systems). Yacrora
ctuMyisinun coctasisuia 80 ['1, a IIUTENbHOCTh UMITYJIbca cocTaBisiia 150 Mkc.
NuTeHcuBHOCTD cTUMYIISIMU (MA) ObUTa YCTaHOBJIEHA HA MAKCUMAaJIbHOM ypPOBHE,
IPU KOTOPOM CYOBEKTHI HE COOO0IIaIN 0 00JIM, U CAaMOIIPOU3BOJIBHOTO COKPAIIEHUS
MBI He HaOmojaiock. Yactora Oblla BbIOpaHa, YTOOBI BBI3BATH CHJILHBIC
OLYILIIEHUS MapecTe3uu, HO 0e3 00N MIIM MBILIEYHBIX COKpalleHui. J{i1s umutanuu
CTUMYJILIMM BPEMSI MEXAY UMITyJIbcaMu Obl10 n3MeHeHo ¢ 330 Mc 110 33 ¢, 4ToOsI
n30exaTh Kakoro-i1mbo ooezdonuBaromero g dexra.

UccnepoBarenu oOHapyxuin, uro YOHC xopoiio mepeHocuiach BCEMH
narnueHTamu 0e3 modouHsix dpdexroB. Sham TENS He okazana cymiecTBeHHOTO
BrnusHust Ha MAP, FBF u FVC (P> 0,05). B otnmuuue ot storo, MAP cHusuics B
rpynne TENS (125 £ 12 npotus 112 £ 10 mm pt. cr.; P <0,05). D10 OTKpBITHE B
cBs13U ¢ mocTostHHBIM yBenumdeHueM FBF (95 £ 5 mpotus 145 + 14 mut / mun; P <0,01)
PUBENO K 3HaUnTeNbHBIM yiyuiuenusm FVC (0,85 + 0,05 mutr » MuH — 1 * MM pT.CT.
— 1 x 100 o cpaBuenuto ¢ 1,21 £ 0,11 mi » Mun-1 * MM pT.cT.-1 X 100; P <0,01).
Cnegyer OTMETUTb, YTO O-MUHYTHas JUCTaHIUS XOJBOBI 3HAYUTEIHHO
yBenuuunack npu YOHC, HO He mpu cUMyJSLMM (Bapualyy IOCJE ONepaluu -
noonepannoHusie = 35 + 12 mporus 6 + 10 m; P <0,05). YDHC, no me Sham,
3HAYUTEIbHO YMEHBIIMIN TOCIICONEPAllMOHHY0 00Jib  (JloomepaliMoHHas |
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nocieoneparonHas (eaununa mkansl bopr): 7 £ 2 npotus 1 + 0,5 u 7 = 2 npoTuB
8 = 3 cooTBeTCTBEHHO | M ynorpebaenre onuouaoB (20 = 9 npotuB 5 +3 u 25 + 10
npotuB 28 + 8 Mr/ nenb; P <0,01). 310 66110 CBSI3aHO ¢ 00JIee BRICOKUMHU YPOBHIMU
uupkynupytouiero B-suaopduna ¢ Y9HC, yuem ¢ umuranueii (478 + 20 nmpotus 589
+ 59 u 456 £ 26 npotus 478 + 27 nir / mn cootBeTcTBeHHO; P <0,01).

Takum 00pa3om, 3T0 paHIOMU3HUPOBAHHOE KOHTPOJIUPYEMOE UCCIIEIOBAHUE
BIIEPBBIC MPOJEMOHCTPUPOBAIO, YTO S-THEBHAs MporpamMma npumeHeHus TENS
nocie CABG, ¢ bunarepalibHbIM pacroIoKeHHeM 3IeKTpo10B Ha ypoBHE C7 11 Thy,
nputynmia Qgusnonorudeckue dPQPexTsl CHUMMATUYECKON CTUMYJSIUU Ha
CUCTEMHOE apTepualbHOE JaBieHHE (TUMEPTOHUS) U Tepdy3ui0 HIDKHUX
KOHeyHocTel (BazokoHcTpukuusa). Kpome toro, npumenenne UOHC mpuseno k
MEHBIIEH  BBIPAXEHHOCTH  IOCJICONEPALMOHHBIX  0OJei, 3HAYUTEIbHOMY
COKpAILIEHUIO YMOTPeOJEHUsI OMUOUIOB U OOJbIIEH CIOCOOHOCTH XOAUTh, YEM
JIOKHAsI CTUMYJISIIUS. DTU pe3yJbTaThl yKa3biBaloT Ha TO, yTo TENS sBisercs
0e30macHoOi 1 3P PEeKTUBHON BCIIOMOTaTENIbHOMN Tepanuen A CMATYEHUS BPEIHBIX
NOCJEACTBUM TUIIEPCUMIIATUKOTOHUH, 1odToMy UDHC MmoxkeT cnocoOcTBOBATH
BOCCTAHOBJICHHIO TOCJEONEPALNOHHON (YHKIMOHAIBHOM CIIOCOOHOCTH IOCIIE
oneparuu CABG.

Kpome Toro, aBTopamMu OTMEHaeTcsi, UTO paHee ONmyOJMKOBaHHbIE PaOOTHI
NOKa3aJId  YIYyYIIEHHE CErMEHTApHOrO  KPOBOTOKA  IMyTEM  MOMAYJSLUU
CUMIIaTUYECKOTO OTBETA B PE3yJbTaTe MPUMEHEHHUS PETMOHAIBHON HEMHBA3UBHOM
YDHC. IlomoOHas mpoueaypa YyMEHbIIAda CUMIIATHYECKYIO aKTUBHOCTh H
yiyuiana KpoBoTok 10 50% y manueHToOB ¢ 3a00J€BaHUSAMU NepUPEePUUECKUX
cocygoB. OnHako BecbMa MPUMEYATENIbHO, YTO B HACTOSLIEM HCCIEAOBAHUU
¢dusnonoruueckue nocieacTeus npumeHenus TENS Ha yposue C; u Thy (obmacts
MMPOEKUMHU MIEWHO-TPYAHOIO WIM 3BE3Q4aTOrO TaHIJIMSA CUMIIATUYECKOU HEPBHOMU
CUCTEMbI) HaOIIOAATUCH YJAJIEHHO OT aHATOMUYECKUX YYaCTKOB CTUMYJISILIUH, TO
€CTh B apTEepUAIbHBIX KaHajlax HIKHUX KOHEYHOCTEH. ITO NPUBOAUT K
JIOTUYECKOMY MPEANOIOKEHUIO O TOM, YTO 3((PEKThl CTUMYISILIMKU 3BE3T4aThIX
TaHTJIMeB He OB OrPAaHUYEHBI MECTHO-PETMOHAIEHON CUMIIATHYECKOM OJIOKaI0M.

B 3TOM  KOHTEKCTE  MCCIENOBAaTENM  MPEANOJararoT, YTO  3TOT
reHepaqu30BaHHbId  3(@EeKT  BbI3BAaH  MOAYJIMPYIOIIMM  BO3ACHCTBHEM
BbicokouactoTHO UDHC (80I'm) Ha omnuMouaHbIE CHCTEMBI OpraHU3Ma.
[TpuBOAMMBIE aBTOPAMHU JTUTEPATYPHBIE TAHHBIE, CBUAECTEIBCTBYIOT, YTO 3TO MOKET
MPOUCXOJIUTh B CBSI3U C aKTHUBAIMEH |- U O-OMHOUHBIX PELENTOPOB B CIIMHHOM
MO3r€ U, B YACTHOCTHU, B POCTPAIBHOM BEHTPOMEINATILHOM MO3TOBOM BEIIECTBE.
VYkazaHHbIE pELENTOPhl CBSA3aHbl C BBICBOOOXIAEHUEM BAa30AKTHMBHBIX BEILECTB,
TaKUX Kak 3HI0P(UHBI, KOTOPbIE OKAa3bIBAIOT IBOMHOE BIHUSIHUE: YMEHBIIAIOT 00JIb
Y COITYTCTBYIOIIYIO ONIOCPEIOBAHHYIO Ba30KOHCTPUKLHIO. ClIelyeT OTMETUTh, YTO
B JIaHHOM HCCJIEOBaHUM OOHApYKEHBI 00Jiee BBICOKHE YPOBHU [B-dHIOppHUHA B
kpoBu B rpymme mocie TENS, wem Sham. Opnako cieayeT OTMETHTBH, YTO
COBpEMEHHbIE 3HAaHUS O POJU CTUMYJALMHM TepuepuyecKux HEPBOB B
MOJYJIUPOBAHUM AKTHUBHOCTHM LIEHTPAJIBHOIO CHUMIIATUYECKOTO HEWpoHAa U
CepAEUYHO-COCYIUCTHIX pe(IEKCOB B 3HAUYUTEIBHOW CTENEHM OCHOBAHBI Ha
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HKCIIEPUMEHTAX MO JJIEKTPOAKYIYHKTYpE, PE3yJbTaThl KOTOPHIX MOTYT ObITH HE
oOszaTenbHO mpuMeHuMbl K UDHC. [loaToMy HEO0OXOIUMBI JOMOJHUTEIbHBIE
MCCJIEIOBAHUSI, YTOOBI pACCMOTPETh TOUYHBINH MEXaHU3M (MEXaHU3MBbI), JICKAIUH B
OCHOBE OTJIaJICHHBIX 3P (HEKTOB CTUMYJISALINU 3BE3JHBIX TAHTJINEB, OOHAPY>KCHHBIX B
HACTOSALEM uccienoBanuu. Kpome Toro, Hacrosiee HUCCICHOBAHUE HWMEET
HEKOTOpbIE BAJKHBIE OTPAaHUYEHMS, KOTOPHIE MOTYT CTHUMYJUPOBATh MHTEPEC K
OyIyIIMM UCCIIETIOBAHUSIM.

B 3akmioueHum  coobmiaercs, 4YTO O3TO IMEpBOE  OMyOJIMKOBAHHOE
JI0OKa3aTeIbCTBO TOro, 4To mnocieonepanvonHas YOHC wHang 3Be3gyarsiM
(cMMIaTUYECKUM) TaHIJIMEM MOJYKET YaCTUYHO YPABHOBECHUTHb OTpPHIIATEIIbHBIE
s dextsl cumnaruueckoi runepctumyssiiun Ha MAP u FBF y matmmentos ¢ UBC
nocie omeparun CABG.UDHC Ttakxke Obuta CBs3aHA CO 3HAYUTEIBHBIMU
aHanbreTuyeckuMu 3¢pdekrTamu u OoJbliel (YHKIMOHAIBHON HArpy3Kou mocie
OIlEpaLUH. Opnako, 3T pe3ynbTarbl  TPEOYIOT  JOMOJHUTEIBHBIX
PaHIOMU3UPOBAHHBIX UCCIEAOBAHUM JJISI UCCIEHOBAHUS TEPANEBTHUYECKON POJIH
TENS B npyrux KIMHUYECKHUX CIIEHAPHUSAX, B KOTOPHIX YCHJICHHE J100aBOYHOIO
KPOBOTOKa MOXET OBbITh KJIMHMYECKH IIOJIE3HBIM, Harpumep, paHHss (dasza I)
CepJe4YHON peadmwiuTanuss ¥ OOOCTPEHHE COMYTCTBYIOIIETO 3a00JeBaHUs
nepupepruuecKux apTepHil.

B pannoMu3npoBaHHOM UCCIENOBAaHUM Y 24 300POBBIX MY>KYMH MOJIOJIOTO U
cpennero Bospacta (12 aged 27-25+5-53 years and 12 aged 54-83+5-10years)
uccnenoBany iusinue YIHC nnu miiaiedo B 0071aCTH raHriius B TeUeHue 45 MUHYT
C IeNbl0 M3ydeHHUs aprepuainbHoi xectkocTr (the arterial stiffness) [51]. Mo u
nocie mnposeaeHHOro BosaeucTBus YUOHC, wn3ydanmu WHIOEKC yBEIUYEHUS
[augmentation index (Al-x)] u mokaszarenn remomumuamuiku [late systolic blood
pressure (SBP), central blood pressure (CBP), difference between P1 and P2 (AP)
and tension time index (TTI)]. TENS resulted in reduction of SBP in younger adults
(TENS pre: 111 +2; post: 105 £ 2-2 mm Hg; Placebo pre: 113 +1-8; post: 114 £2-5
mm Hg; GEE, P<0-01), whereas no difference was found in middle-aged group.
TENS also resulted in reduction of Al-x younger adults group (TENS pre: 56 +2-8;
post: 53 £+ 2%; Placebo pre: 55 £3; post: 58 £ 2:5%; GEE, P<0-01). AP and TTI
were significantly decreased after the application of TENS in both groups, but
significantly greater reductions in TTI and the SBP/CBP ratio were found in the
group of younger adults. ABTOpBI 3aKJIIOYalOT, YTO HPHUMEHEHHE IOJ00HOTO
nporokona BmemarenbctBa UYDHC ocnabuino apTepuanbHyl0 pPUTHIHOCTH Y
MOJIOABIX JIFOACH, a TakKe IOKa3aTeld TIeMOJAWHAMUKUA B TPYIIIE CPEAHEro
BO3pacTa. ITOT METOJ MOXKET cTaTh A3 (HEKTUBHOMN Tepanuet 1t KoHTpoas A/l

YuursiBas MHOT000pasue OMyOTMKOBAaHHBIX JAHHBIX, rpyIma
uccienoBareneid, OOOCHOBaJia W  MPEUIOKKIA TPOTOKOJ  YIIyOJIEHHOTO
uccnenoBanus npuMenenust YOHC nipu pe3ucTeHTHON apTepuaibHON TUIIEPTOHUU
(PAT’) [52]. Ouu yTBepkaaroT, 4TO 3a npoiuneamue aecatuietis PAI™ crana oyeHb
pacnpocTpaHEHHOM U TOpOrocTosiel. AIeKBaTHBIN KOHTPOJb Al TpeOyeT npuem
HECKOJIBKUX JIEKAPCTB, 1 BO MHOTHX CITy4asiX JI€UEHUE HE ABJISIETCS YCHEITHBIM. DTO
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CBS3aHO C TMOBPEXKICHUEM OpraHa-MUIIEHH WJIH JaXE C BET€TATUBHBIM
nucbanancoM. HMwmeromue 5>QdeKTUBHBIE XUPYPrUYECKHE METO/Abl JICUEHUs
SBJIIIOTCSL JIOPOTOCTOSIIIMMU M WHBa3UBHbIMU. OpHako perynanus OajiaHca
aBTOHOMHOW HEPBHOMW CUCTEMBI MOXKET TIOCTUTaThCsl HEMHBA3UBHBIM BO3JEHCTBUEM
AIEKTPUUYECKOr0 TOKa. TeM He MEHee, 10 CHX IOp HET JIOCTaTOYHBIX CBEIACHUN O
Bmusann  YOHC Ha romeoctra3 (MeTabOJIMYECKYIO CUCTEMY). ABTOpBI
ONMyOJMKOBAJIM KOHTPOJBHBIA CIUCOK JAHHBIX MPOTOKOJIA WCCIEIOBaHUS U
COOTBETCTBYIOIMNX JOKyMEeHTOB B cooTBeTcTBUU ¢ SPIRIT (CranmaptHbie
AJIIEMEHTBI MPOTOKOJAa: PeKoMeHIauuu 71 MHTEPBEHUMOHHBIX HCIBITAaHUI) H
3asiBUJIM, 4YTO OKOHYATEJIbHBIH OTYET M €ro  pacnpoCTpaHEHUE  Ha
HedapMaKoJIOTHYECKHEe BMEIIATeIbCTBA OYAYT CJI€I0BaTh OCHOBHBIM MPUHIIUIIAM
CONSORT 2010. B pannomuszupoBaHHoe, ciernoe 30-gHEBHOE HCCIeIOBaHUE C
napajuieIbHbIM Ha3HaYE€HUEM, KOHTPOJIUpYyeMoe GUKTUBHOM IPyTIION, BKIIFOUATUCH
yuacTHHKH 0T 40 o 70 siet ¢ PAI'. HccnenoBaTensiMu IIIaHUPOBAIOCH TPUMEHSTH
YDHC or anmapara Endomed 684, Enraf Noniuns, Rotterdam, Netherlands B
o01acTy MWEHHO-TPYIHOTO WIH 3BE€314aTOr0 FaHIjIMsl, paclo0KEHHOTO Ha YPOBHE
C7 — Thy. Pacrionoxenue nByX map 3J€KTPOJOB (IBa KaHalla BO3JCHCTBHsI) OyaeT
napajuleJibHbl M OWiaTepalbHbIM IapaBepTeOpaibHO Ha YPOBHE OCTUCTBIX
OTPOCTKOB MO3BOHKOB C7 1t Thy. DitekTpocTuMy s npoBouTCs ¢ 4actoroi 80
['n, mmurenbHOCTHIO MMITYJIbCa 150 Mkc, B Teuenue 40 MUHYT TpH pa3a B HEJEIIO B
oOLIEel CIOXKHOCTH B TeueHue 4 Henenb. IHTEeHCMBHOCTh B MUJLIMAMIIEpax OyAeT
YBEJIMYMBATBCA C HYJsl JO TEX IMOp, MOKa BOCHPUHHMAEMOE OIIYyIIEHHUE HE
JOCTUTHET MaKCHMaJIbHOTO CEHCOPHOro mopora 0e3 0oau, auckoMm@opra HId
HEIPOU3BOJIbHBIX MBIIIEYHBIX COKPAIIEHUN B 3aBUCUMOCTH OT YyBCTBUTEJIbHOCTH
Ka)XJ0ro OTAENbHOro mnarnueHta. CaMoOKIIeIoIuecss 3IeKTpoabl 5 X 5 cMm OyayT
IPUKPEIUIITBCA HA KOXKY, MOCIE MAPKUPOBKU IMPABHIBHOIO MECTa C MOMOUIBIO
JepMarorpapuueckoro KapaHaaa 1 O4YMCTKH KOXKHU.

[IpunuMas BO BHUMaHUE OMHMCAHHYIO MONHYI Oe3BpenHocts UDHC nmms
3MOpOBBIX  JIIOJIEH, BOCCTAaHOBJIEHHWE BEreTaTUBHOro OajlaHca TpU  psfe
NATOJIOTUYECKUX COCTOSHUM U Mpo0sieMy B OTHOLIEHUHM KOPPEKIUU XPOHUYECKON
apTepUabHON TUIOTEH3WHU Mbl MPOU3BENM MOUCK MaHHbIX BiaugHua UOHC Ha
NAlMEHTOB P apTEPUATIBHON THIIOTOHUH.

OnHako B JOCTYMHOW JHUTEpaType HaMm yAalloch OOHAPYXKUThH JIUIIb OJUH
ucrounnk [31], cBumerenscTBytommii o mnpumenenun UYDHC akymyHKTypo-
0100HOM METOIUKON 1J1s1 NPO(UIAKTUKN OCTPOM apTepHaIbHOM TMITIOTOHUHU TOCTIe
CIUHAJIBHOM aHECTe3WH MO MOBOAY MPOBEIEHUS Olepaluu KecapeBa ceueHus. B
PaHAOMM3UPOBAHHOM HCCIIEJOBAaHUM y4YacTBOBAIO 36 IOBTOPHOPOKAOIIMX
KCHIIMH C OJHOIUIOJHOW W JOHOIIEHHOH OepemenHocThio (38-39 Hemens).
Ucnonszoancas UDHC-crumymsrop NeuroTrax™ TENS & AcuStim; Verity
Medical Ltd, Hampshire, UK. UY3HC mnpoBoauiack a0 onepaiuud, B OCHOBHOM
IPYIIE POKEHUIl HAKOXKHBIE BJIEKTPOJHBIE TUIOMAAKU manoro pasmepa (1,5 cm)
pasMemanu OwiarepanbHO B 30HaxX pacmojoxkenus touek PC-6 m PC-5 (Ha
BEHTPAJIbHOU (JIAJJOHHOM) CTOpPOHE 00€HX pyK, MEXAY CYXOXKHIMEM JJIMHHON
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JaJIOHHON MBIl U paguaibHBIX MBI crudateneil 3amsicThs). DIeKTpudecKas
CTUMYJISALIMS TPOBOAMIAch Ha yacToTe S0 ['1], ”~HTEHCUBHOCTH €€ peryJnpoBau Taxk,
4yTOOBl MPOU3BECTH HamOOJiee HHTEHCUBHOE OUIYIEHHWE IMEePEeHOCUMOro 6e3
AIEKTPUUECKOTO COKPAILEHUS MBI WM HEKOM(OPTHBIX olIynieHud. Bropas
rpynna mnamueHTok mnonydana UYOHC ¢  aHanormyHbiMH - MapamMeTpamMu B
HEaKyMyHKTYPHBIX TOYKax Ha KOXKE€ JIOp3aJIbHOM MOBEPXHOCTU MPOKCUMAIBbHOMN
yacTu T1uUieya, OunartepanbHo. KoHTpombHas rpymma He mnoaydana YDOHC.
Hacrosimee wmccnenoBanue mokasano, yrto npuMmeneane UOHC B moboM ciayuae
MPUBOIUIIO K YMEHBILIEHUIO TSHKECTH apTepraTbHON THIOTOHUH TIOCIIE CITMHATBHOMN
aHECTE3WMH W Ollepaluu KecapeBa ceueHusi, ogqHako nposeaeHue YOHC B obnactu
TPaJUIIMOHHBIX TOYEK €1lle OOJIbIlIe YMEHbBINA TSHKECTh U YaCTOTY BOZHUKHOBEHUS
TUTMIOTOHUH Y POKEHUII.

Taxum o6pazom, YOHC MacmTaOHO UCHIOIB3YETCS B 3APABOOXPAHEHUN IS
JedeHus: O0JE3HEHHBIX COCTOSIHUM, TOTOMY YTO 3TO JIELIEBO, OE30MACHO U MOKET
NpUMEHAThCA 0e3 perenra nanueHTaMu camoctosiTesbHo [e.c. 13,14,50]. Yemex
UDHC 3aBHUCHAT OT COOTBETCTBYIOILIETO HCIIOJIB30BAHUS, U MO3TOMY NALUEHTHI U
TEpaIeBThI 10HKHBI IOHUMATh MPUHIMUIBI IPUMEHEHUS U 3HATh PEKOMEHIAllUH 110
npuMeHenuto annapara YOHC, ykazaHHbIe B HHCTPYKIMH 110 TPUMEHEHMUIO.

O6mme mnporuBonokasanuss a1 npumenenus YOHC wu3BecTHbl, U
OOJBIIMHCTBO U3 HUX OTHOCUTEBHBI: HE IMarHOCTHpoBaHHasg 0016 (ecau YOHC He
pEKOMEHJOBaHA BpadyoM); Hamuuue Kapauoctumyisitopa (ecnu UYOHC He
peKoMeHoBaHa Kapauosiorom); oonesnu cepaua (ecim Y9HC He pekomeHj0BaHA
kapauosioroM); snwiencus (ecim YOHC He pexkoMeHIoBaHAa BpadyoM);
oepemeHHOCTh: mepBbiil Tpumectp (ecan UDOHC He pexomeHnoBaHA BpayoM).
Henwzs npumenste YIHC (aOconroTHRIE MPOTUBOMOKA3aHMS) HAJ KapOTUIHBIM
CMHYCOM; Ha TIOBPEXIEHHOM KOXE, B 00JIACTM pPacCCTPOMCTBA KOMXKHOU
JyBCTBUTEJIBHOCTH; Ha CIIU3UCTOM 00osouke pra [e.c. 13,14].

Onucansl u pucku npumeHenus YIOHC. Tak, nalueHTsl MOTYT UCIIBITHIBATh
pa3apaxeHue KOXKM, HalpuMmep, MOKPAaCHEHHE IOJA W/HWIM BOKPYT 3JIEKTPOIOB.
OOBIYHO 3TO MPOUCXOAMT M3-3a JIepMATHTa B MECTE€ KOHTAKTa C 3JIEKTPOJIaMH,
ABJIAIONIETOCS  Pe3yJbTaTOM  MOJSAPU3aLMM  KOMIOHEHTOB  3JIEKTPOJOB,
DJICKTPOJIHOTO eyl WK Kiehkoi jeHTsl [13,16]. Pa3paboTka rumoamiepreHHbIX
ANIEKTPOJOB 3aMETHO CHHU3MJIa YacTOTy KOHTakTHOro jaepmarura. llepen
npoBeeHneM M no okoHuyanuun UYOHC mnanueHtam crnenyer peKOMEHIOBATH
oOpabaThiBaTh KOXY M OJJEKTPOAbl (€CIM O3TO YKa3aHO MPOU3BOAMUTENIEM) U
€XEeTHEBHO HAHOCUTBD JIEKTPObI HA 3[I0POBYIO U YUCTYIO KOXKY.

Nrak, upeckoxkHas 3JIEKTPOHEUPOCTUMYIIALMSA LIMPOKO MCIOJIb3YETCS HE
TOJIBKO JJIi JICYEHHUS] OCTPOM MM XPOHUYECKOHM OO0JIM, HO U  CIHYXKHUT
TEPANEBTUYECKUM MHCTPYMEHTOM IS PETYJIALMUA PEAKLUUN CEpIEeYHO-COCYAUCTON
cuctrembl. YOHC BbI3BIBa€T paclIMpeHUE COCYAOB, YBEIMYEHUE KPOBOTOKA M
CHIDKEHUE NEepUPEpUIECKOTO COCYIUCTOrO COMPOTUBIICHUS, YaCTOTHI CEPICUHBIX
COKpAlleHUHd M CHUCTEMHOIO0 AapTEpUAIBHOIO JABJIEHUSA, YTO CBSI3aHO C
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MOAYJIMPOBAHMEM BereTaTMBHOro OanaHca. Pe3ynprarhl Tekymero o03opa
MOJYEPKUBAIOT BAXKHOCTh TMPOJOJKEHHsS] uccienoBanuii B obmactu UYDHC.
O¢ddexruBHocTh npumenenus YIHC u cTeneHs ee BRIpaXXEHHOCTH Pa3InyaloTCs B
3aBUCUMOCTH OT MeCTa MPUMEHEHHS CTUMYJISIIIUU (KOXKHOM 30HBI), YTO MOXKET OBIThH
CBS3aHO C CETMEHTApHBIM, HAJCETMEHTAPHBIM WJIM LIEHTPAIbHBIM BapUaHTOM
OTBETAa aBTOHOMHOW HEPBHOW cuUcTeMBI. Kpome TOro, B mureparype HET €JUHOrO
MHEHHUA 0 mapaMmeTpax u npoaokutenbHoctd YOHC, koTopble MOTYT ¢ O0JbIIei
3G ()EKTUBHOCTBIO  CMOCOOCTBOBATh  CHIDKCHUIO/TIOBBINICHUIO  aKTUBHOCTHU
CUMIIATHICCKOM/TTapacCUMIIaTUIECKON  HEPBHOM  CHUCTEMBI W KIMHUYECKUX
CUMIITOMOB MX COMPOBOXKIAIOIINX.

Y4uuThiBas BBIIIE H3JI0KEHHYIO HHGOPMAIINIO, MBI TIPUIILIN K BBIBOTY, YTO TIO
BCEM IMapameTpaM, yKa3aHHbIM B WHCTPYKIHMH [0 MPUMEHEHHIO aBTOHOMHOIO
bu3MOTEepaneBTUYECKOTrO anmapara: JEKTPOCTUMYJISTOPAa UYPECKONKHOTO IS
KOppEKIMHU apTepuanbHOro aasiieHus «ABP» (Mmomens «ABP-051», «ABP-052»),
Oonee TOXKAECTBEHHBIM sBIsgeTCS MenuiuHckuil ammapat «JIOHAC-Kapauoy.
CxonctBa crnenyromue: 1) IlopTaTUBHOCTh, KOMITAKTHOCTh U aBTOHOMHOCTB; 2)
[TapaMeTpbl 3JIEKTPUYECKOTO UMIIyJbCa C 3aBUCUMOCTBIO OT HMIIEJaHCa
noadyiekTpoanoi 3o0Hbl (biofeedback); 3) KomOuHammsi HU3KOYaCTOTHOM U
BhicOkouacToTHOM UYUDOHC; 4) ABTOMartvueckud 3aJlaHHas Hepazapaxkarolie-
KOM(OpTHasi ”THTEHCUBHOCTh CTUMYJISIIIUY; 5) TexHuueckoe pelieHne OUnosipHbIX
AIEKTPOJOB — KOAKCHAIBHO PACIIOIOKEHHBIE (00J1a/1atoIie OJJTHON OChIO, COOCHBIE:
IIPOUCXOAUT OT aHr. coaxial m3 ;mat. CUM- «c, BMecTe» + axiS «JIocka, oCh», U3
npanHgoeBp. *aks- ock) [53]; 6) OOnacTh BO3ACHCTBHS — JUCTAJIbHBIC OTICIIBI
JIepMaTOMEPOB, KOTOPbIE KOPPECTIOHAUPYIOT CErMEHThI ciuHHOTO Mo3ra Cs-Thy u
pacronaratoTcs Ha Mpeamiedbe JeBod pyku; 7) Ha3HaueHue NpUMEHEHUs —
KOPPEKIMSl  HApPYIIEHHOTO  CUCTEMHOr0  apTepUAIbHOrO  JIaBJICHUS U
COMPOBOXKJIAIOIINX €r0 CUMITOMOB. WHBIX, MOJOOHBIX OJIM3KUX aHAJIOTOB, B
JIOCTYITHOM JIUTEpaType, Mbl HE OOHAPYKUIIH.

8 CpaBHUTeJILHBII aHAJIHU3 aHAJIOTA

HccnenyeMoe MEOUIIMHCKOE U3JIENNE: DIEeKTpocTUMYIsATOp «ABP» (Monenu
«ABP-051», «ABP-052») wumMmeer CcXO0XHE TEXHHUYECKUE XaPAKTEPUCTHKU C
Qnekrpoctumynsatopom «JIIHAC-Kapano» npoussoactea OOO « TPOHUTEKY,
Poccusi, ceprudukar coorBerctBuss CE NeD1235500016 ot 2017-06-01 Ha
cootBercTBHe Jupektusl M1 93/42/EEC ¢ nameHeHUAMH.

Tabnuna 2 — CpaBHUTEIbHBIE TEXHUUYECKUE XapAKTEPUCTUKU alapaToB
«ABP» n «I19HAC-Kapauo»

CpaBHHBaeMas JnektpocTUMyasaTop «ABP» JJIEKTPOCTUMYIATOP «J19HAC-
xapaktepuctuka/  Comparative | (models: «<ABP-051», «<ABP-052») Kapguo»
characteristics

BHemHue rabapuThl (6e3 | (70x71,5x31,5)+0,5) 120x110x110
MaHXeThbl), MM, He 60Jiee
Macca anmapatoB ¢ MamxeTod u | 0,072+0,005 0.3

BCTPOEHHBIMH 3JIEKTpoAaMu (6e3
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3JIeMEHTOB IUTaHUsA), KT, He 6oJjiee

MakcuMaJIbHbIN TOK, | 200 200

MOTpeb/IsieMbId  amnmapaToM, He

6oJiee MA.

HanpspkeHne nuTaHus 3+0,6B. 3+0,6B

Knacc pucka B 3aBucumoctu oT | lla I

MOTeHLUaJbHOT0 pucka

NpUMeHEeHUs

I[lo CTeNeHU 3aLUThI oT | type BF type BF

MopaKeHus 3JIEKTPUYECKUM

TOKOM

[To 6uosiornvyeckol | By the tests results, the «ABP» | By the tests results, the DENAS-Cardio

COBMECTHMOCTH (models «ABP-051», «ABP-052») | apparatus corresponds with the
apparatus corresponds with the | requirements to medical devices
requirements to medical devices | intended for a short-term contact with

intended for a short-term contact
with uninjured skin by tox-icological
and sanitary-chemical indexes

The tests were carried out in
compliance with the following
documents:

e [SO 10993 standards.

The following materials are used in
production of the apparatus:

e Plastic HI 121 (device body);

e Steel 12X18H10T (electrodes -
contacts);

« Elastic band (nylon) [1A66 (cuff).
Toxicological studies conducted at the
National Center for Toxicological and
biological safety of medical devices

uninjured skin by toxicological and
sanitary-chemical indexes

The tests were carried out in compliance
with the following documents:
1SO 10993 standards;

The following materials are used in
production of the apparatus:

ABS plastic (device body);

Steel 12X18H10T (electrodes -

contacts);

Cotton-synthetic fabric (cuff).
Toxicological studies conducted at the
National Center for Toxicological and
biological safety of medical devices

(certificate of accreditation for | (certificate of accreditation for
technical competence and inde- technical competence and inde-
pendence Ne ROss | pendence Ne ROSS RU.0001.21MM55),
RU.0001.21MM55), Moscow. Moscow.
The conformity of the product | EN 60601-1-2:2015 EN 60601-1-2:2015
according to the provisions of
EMC
The conformity of the product | EN 60601-1:2006/A1:2013 EN 60601-1:2006/A1:2013
according to the provisions of | EN 60601-2-10:2015
LVD EN 60601-1-6:2010 EN 60601-2-10:2015
EN 60601-1-6:2010
WcToYHUK NUTaHUA type of battery 3JleMeHTbl nuTaHuA TUna LR6/AA, 2
R03 / AAA, 2 pcs. wT. type of battery
LR6/AA, 2 pcs.
Tun an1eKTposoB BumnonspHeIi KOaKcHaJbHbIN | BunosspHbi KOaKCHa/IbHBIH

3JIEKTPO/,

3JIEKTPO/,

Hasnauenue

U3penve mnpejHa3HAYeHO JJis
TepaneBTUYECKOI0 HEWHBAa3UBHOIO
KYpPCOBOTO BO3JIEHCTBUS C I1IeJbI0
KOppeKIuu apTepHabHOrO
JaBJ€HUS] U HOpMasIM3aliu 06IIEero
COCTOSIHHUsI OpraHu3Ma

U3genve npeAgHa3HauyeHO AJs
TepaneBTUYECKOI0  HEWHBA3WBHOTO
KypCOBOTO BO3JIEMCTBUSI C LEJbIO
KOpPEKI[MU apTePHaJbHOTO JaBJeHus
M HOpMaJIM3alMu O6IIEero COCTOSHUS
opraHusma

KpaTkoe onvcanue MU

JJIEKTPOCTUMYJIAATOP
YPEeCKO>KHbIN A KOppeKLUHU
apTepyaJibHOro JaBjeHuss «ABP»

JJieKTpoTepaneBTUYECKUN  amnmapaTt
«JI9HAC-Kapguo» npenHasHadyeH [Js
BO3/1€CTBUS Ha JIAZJOHHY10
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npefHasHayeH [JJig BO3JEeUCTBUS | MOBEPXHOCTD Hnpeanieybs.

3JIEKTPUYECKUM TOKOM pas/MYHbIX | Bo3jelcTBue  mpuMeHsieTcs

4acTOT Ha KOXYy B  06JIaCTH | MOHWXEHUS apTepHaJbHOIO

JMCTAJbHOHN YaCTH NpeJIieybs: JlaBJIeHUs] B KadecTBe JONOJHEHU K
- BO3JeHCTBUME Ha 30HY, | OCHOBHOMY MeJJMKaMeHTO3HOMY

pacrmoJioXKeHHyl0  Ha  HepefHel | JieYeHUIo.

(BeHTpasBbHOI) MOBEPXHOCTU

npejnJedbs, HOPUMEHsIeTCI  [JJIs

HOHIKEHUS apTepUaJbHOIO

JlaBJIeHUs B KauyeCTBe JION0JHEeHUS K

OCHOBHOMY MeJMKaMeHTO3HOMY

JIe4YeHHU10;

- BO3JEWCTBHE Ha 30HY,
pacnoJIoKeHHYI0 Ha 3agHel
(mop3anbHO#) MOBEPXHOCTHU
npejnsedbs, MNpPUMeHseTca  JAJd
NOBBIIEHUS apTepHaJbHOIO
JlaBJIeHUs B KayecTBe JIONOJHEHUS K
OCHOBHOMY MeJIMKaMeHTO3HOMY
JIEYEHHIO

Pa6oyue 4acTOThI 3.3,9.2,94,77,140 I'y 3,3;8,1;9,2;10; 20; 77 I'.

[IpousBoauTe b «Inferum» LLC, «TRONITEK» LLC,
Ekaterinburg Ekaterinburg

Hcxonsa 3 aHanmu3a, yCTAHOBIICHBI CXOXKHUE XapaKTEPUCTUKU U IIPUMEHSAEMBIC
MaTepuaiibl. FiMeroTcs paznuuus B rabapuTHBIX pa3Mepax U Macce, 4To B IIEJIOM He
BIMSET Ha  (YHKUHMOHAJIbHBIE W  OKCIUIyaTallMOHHBIE  XapaKTEPHUCTHUKHU.
[TontBepxnaercss 3((HEKTUBHOCTh M OE30MACHOCTh NPUMEHEHUS HCCIEAYEMOTO
MEAUIIUHCKOTO W3IETHSI.

9. IIpeamno/siaraeMblii MEXaHU3M JIe4eOHOr 0 aeiicTBUA annapara «KABP»

9.1. ®opmysia MexXaHU3MA KOPPEKIUH CHCTEMHOT0 AJl

Koppekius cuctemuoro AJl mpoucxoaut B pe3ysibTaTe PEKOHCTPYKIIHH
CaHOJIOTUYECKON (PYHKIIMOHATIBHOM cHUCTeMbl opranusma [54,55,56] mo Ttumy
aptuuimanbHoi cTtabmibHONW (yHKIMOHATBHOU cBsiz (ACDC) [57] myrtem
OpUTMHAJIBHOTO BO3JEHCTBUSI curHaiamu anmapata «ABP» Ha peuentopHsblil
anmapar HEpPBHO-COCYAMCTBIX D3JIEMEHTOB B OOJacCTH JMCTaJbHBIX OTJIEJIOB
JepMaTOMEpPOB  JIEBOTO  TIPEAIUICYbs,  HMMEIONUX  CETMEHTapHyl U
HAJICETMEHTAPHYIO CBS3b C KapAUOBACKYJISIPHBIM U Ba30MOTOPHBIM IIEHTPAMH.

9.2. IlaTorene3 HapyumeHusi cucTeMHOro AJl u o0uuii TepaneBTHYECKUI
MOAX0/ K €ro KOPpPeKIun
CoBpemeHHass OWMOMEIUIIMHCKAs HayKa paccMaTpUBAeT COMATO(POPMHYIO
muchynknuio BeretatuBHOM HepBHOUM cuctembl (CABHC: MKB-10: F45.3), AT
(MKB-10: 110-115) u XAI' (MKB-10: 195.0), kak cTpecc-uHAyLMPOBAHHBIE ITCUXO-
BETETATUBHBIE pacCcTpoicTBa cepaedHo-cocyauctoit cucremsl (CCC) [58, 59, 60,
61, 62].
bonee 100 ner nazam VY.b. KoHHOH BhepBble oOMHMCAT COMaTUYECKHUE
W3MEHEHHS TPU HETAaTUBHBIX DMOIIUSX, & 3aTEM BBEJ B MPAKTHKY (HU3UOJOTHH U
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TICUXOJIOTUUA TEPMUH «CTpecc» (AHIIL. SIress — «aaBiaeHUe, HAKUM, HAMPSKEHUE) )
[63]. ITo3xe I'. Cenbe omucan OOIIMIA aganTalldOHHBIN CUHAPOM [64], 1 BbIIEIHII
nBe (hOpMBI cTpecca: MOJOKUTEIbHYIO U OTPULIATETBHYIO.

[Ipu mo3uTuBHOM (opme — sycrpecce (OT Ap-Tped. €0 — «XOPOILIHH,
HACTOSIIIMI» U Stress), chopMupoBaHHAsT OPraHU3MOM IPU BHEIIHEM BO3JACHCTBUU
dbusnonornyeckass ¢yHknuoHansHas cucrema (OPDPC, puc. 2) obecreynBaet
BOCCTAaHOBJICHHE HOPMAJIBHOTO TOMEOCTa3a YeJIOBEKa, CTPECC 3aKaHYMBACTCS
IPUOOPETEHUEM TIOJIOKUTEIBHOTIO IpucnocoouTensHoro pesynsrata (IIIIP), n
ODC, 3a manpHEHIIEH HEHATOOHOCTHIO, TUCCOIIMUPYETCS, OCTABIISASA TOCe ceOsl B
naMATH «(QYHKIMOHATBHYIO CUCTEMY C alllapaToOM OIEPEkKAIONIEro MPEABUICHUS
[TI1P» [54, 65, 66].

n > NOBEAEHYECKAA PErynauua
H
B C: >
H | B T >| Mpocser aptrepuon [ R
E C E PervoHanbHoe i
W E r PI* > nepepacnpeaenenne [
H H E Ef§ e LA 2
> Pa6 >
" C LHC: . r > aboTa cepaua Al
E 0 KOPA y[+> DenoHuposaHue Kposu [ 120/80 bapo-
A I > peuenTopbl
P S > Macca Kposu > MM pT. cocynos
B H TNOTANAMYC T q > BA3KOCTb KPOBM >
0 [ bl v n L N
3 £ BML, u+ KOPOCTb KPOBOTOKA
i} B K. > KposopaspyweHue [ I
E P H q +>| Kposoo6pasosanue [ I
n E A ]
C L, f 6 I
A :
B n . ) 1
ull T | F'YMOPA/IbHO- 1 |
al lo . FOPMOHA/IbHAS ! |
P I PErynauuna :
bl |< ____________________________ Y |
. { _OBPATHAfl AODEPEHTALMA: NNP + | |

Puc. 2. Cxema ¢usmomornueckod  (PyHKIIMOHAIBHOW  CHCTEMBI,
oOecreynBaIIe ONTHUMAIbHBIA 11 MeTabou3Ma OpraHu3Ma YpOBEHb
cuctemHoro aptepuanbHoro gamieHus (CymaxoB K.B., 2006; momuduxarms).
[Mudpamu 0603Ha4YEHO KOIMUECTBO MONBITOK nocTkenus [P (monkpernnenue).

[Tpu HeratuBHO# dopMe crpecca — auctpecce (anri distress — «rope,
HECYacThe, HEJOMOTraHUE, UCTOILEHUE, HYXk/1a») OPraHu3M HE CIOCOOEH JI0CTUYb
[P u crabunu3upoBaTh romeoctas. B atux cinydasx, B [ITHC Bo3Hukaer ouar
MOCTOSIHHOIO HEPBHOTO BO30YXKJIEHHUS — HEYIOBIETBOPEHHAs, MAaTOJOTHYecKas
nomuHanTta (I1J]), xoTopas sBISETCS NPUUYUHON pa3BUTHUS AU3PETYISLIUOHHON
NaToJIOTMH Ba3oMOTOpHOro neHtpa (BMII) u mosiBneHus KIMHUYECKON KapTHUHBI
CABHC [62].
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Ecnu I1J] cBOeBpeMEHHO HE ANMMHUHUPOBATH, TO OHA PaHO WM TO3IHO,
OPUBOAUT K (POPMUPOBAHUIO U 3AKPEIJICHUIO MATOJOTUYECKON (DYHKIIMOHAIBHON
cuctembl (IIOC) — 3aMKHYTOro, MOPOYHOTO Kpyra LHUPKYJSLIUA BO30YKICHUS:
UKIINYECKOMN JKECTKOU MPOrpaMMbl — XPOHHUUECKOU AU3PETYIISIIUOHHON MaTOJIOTUN
[66,67]. Kaxxaplii Bua HapylIeHHs CHCTEMHOro AJl M KIMHUYCCKUN CHHIPOM,
umMeroT cBoto [IDC. Bo3amyTuBmmii o0l roMeocTa3 CTPEccop yKe mepecTal
paznpaxkaTb HEpBHBIE perenTopbl, a pAesrenbHocTh [IDC mnpopomxaercs,
HanpsDKEHHO M OECIUIONHO TpaTsaTcs dSHepreruueckue (Omodusmueckue) u
MaTepraibHble (OMOXUMHUYECKUE) peCypChl opranu3ma (puc. 3).

n=oo
NOBEAEHYECKAA PEFYIALMA Tt 11
. " \
7 UHC: . \
. KOPA XpoHuzaumsa
NN BEFETATUBHAS HapyLueHus PELIENTOPbI
PETYNAUMA cucTemMHOro PESY/ILTATA
T’MNOTANA ') i
‘ AQ
\ N
cBMu -
A r'YMOPA/IbHO-
VVYV VYV
rOPMOHA/IbHASA -~
PEFYNAUMA —oco

MeTtabonusm

O6partHas apdpepenTauusa: MNP -

€ Y

Puc. 3. OO6mas cxema mnaTojJoruyeckod (YHKIMOHAIHHOW CHCTEMBI,
HEMpPEPBIBHO Bo3Mywaronen cucremHoe AJl — mopounsii kpyr. KommuectBo
nonbITok AoctkeHus [P B aTolt cuTyanuu He UMeeT npeaena (n=w).

[HdC SIBJIAETCS IIEpPMaHEHTHBIM TEeHEPATOPOM pa3apaxeHu,
noaaepkuBaromux croikuii gucbananc BHC wu  runoransMo-runoduszapHo-
HA/IMOYEYHUKOBOM CHCTEMBI. JTO, B CBOK OYEPEIb, MPUBOJUT K HAPYLICHUIO
TOHyca ¥ TEOMETPUU PE3UCTUBHBIX TNepuepruueckux CcocyloB (CHavana
GyHKIIMOHATBFHOMY, a 3aTeM MOP(OJIOTHUYECKOMY PEMOIYJIUPOBAHUIO MEIKUX
apTepuii, TEPMHUHAIBHBIX aAPTEPUOJ, KANWIISIPOB W BEHYJ), MOBBIIMICHUIO WIIU
CHIKCHUIO TEepU(EPUIECKOTO COMPOTUBICHUS TOKY KPOBU C HApYIICHHEM
MUKPOIUPKYJISIINHN, CHUKEHUEM TepPy3ur U OOMEHHBIM HapYIICHUSIM B TKaHSIX
OpraHoOB MHUIICHEH, EHTPAIM3allid WIH JCICHTPAIN3aluA KPOBOOOpaIIeHUs, 1
apTepraIbHBIX TUIIEPTEH3UH WU TUIIOTEH3UH B OOJIBIIIOM KpyTe KpOBOOOpAIICHHUSI.
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Tak dopmupyercs AI' unu XAI', BIUIOTH 10 PE3UCTEHTHBIX K JIEKAPCTBEHHOMY
IIOCOOMIO M OCJIOKHEHHBIX (hopM Oosiesnu [60,61, 68-71].

[Ipumenenune anmapata «ABP» B 3TUX yCHOBUSX MAaTOT€HETHYECKU
OTpPaBJIaHO U 00YCJIOBJIIEHO YHUBEPCAIBHBIMU OOLIEONMOIOTUYECKUMH KaTErOpUsIMU
n npuHiunamu. Koppekuust cucremHoro AJl mocturaercsi BKJIIOYEHHEM BO
BHEIIIHEE [IOBEJICHYECKOE 3BEHO CAMOPETYJSIUM OpraHu3Ma TEXHUYECKOTO
ycrporictBa « ABP» (puc. 4), uto obecnieunBaet nukBuaanuto [1OC, akTuBu3anuio
CaHOJIOTMYECKOW CHCTEMBI OPraHU3Ma U BOCCTAHOBJIEHUE OOILIEr0 HHTETPATUBHOTO
KOHTpoJisT Mo3ra [54,56,66,67,72] mytem dopmupoBanus ACDC, B pesyabTaTe
KOTOPOM MO3I' BOCCTAaHABJIMBAET CBOM II€PBOHAYAIbHBIE BO3MOKHOCTH 11O
KOHTPOJTIO Oaanca romMeoctasza cucreMuoro A/l [57].

KoppekTtop cuctemHoro Afl

annapat «ABP-051» 1-H Kypc
o b i N
MHC: NOBEAEHYECKAA PEFYNALMA

n ,.

E ) Hopmanu
P B LIHC: 3auma

. KOPA AL 5

E O pi NS BETETATUBHASA s ' peq:::c;pb.

i c
I: o nnotanamyc PErynauua 120/80 cocynos
n MM pT.
™n CT.
op |
P E r'YMOPAJIbHO- |
bl A . rOPMOHA/IbHASA v

n I PEFYNALMA 5-7 aneit |
K O .

-

on 1 I |
7| ( ______________________________ _!

b I |

A . OBPATHAAl AGDEPEHTALMA: MNP + |

Puc.4 Cxema apTrduumaibHON CAHOTEHETUYECKON CUCTEMBI JUIsl KOPPEKLIMH
HapyueHHoro A/l ¢ npumeHnennem amnmapara «ABP».

Bnepsbie panublii (penomen Mmosra otkpbuin B.M. CmupnoB u 1O.C.
boponkun [73], mpuMeHsisi BXKHBICHHBIC 3JCKTPOIBI C IIETHE0 BOCCTAHOBJICHHUSI
HOpMasibHOTO Oananca (Bo3OyxaeHue-topmoxkenne) [[HC. denomen ACDC
OOHapyXKMBAeT, MPEXKIE BCET0, peadMINTALIMIO paHee CYIIECTBOBABIINX, a 3aTEM
HapYIICHHBIX CBS3ed B MO3Ty, 4TO OOYCIIaBIMBAET BO3MOXHOCTH 0o0Jiee IOJHO
UCIIOJIb30BaTh MO3TOBBIE PE3EPBBl M YHOPABIATH HMMH. OITO OOBACHSIETCA
(byHIaMeHTaIbHBIMU IPUHIUIAMHU (PU3HOJIOTHU: TIBOMCTBEHHON (DYHKIMOHAIBHOM
MOCBUIKH ¥ aHTarOHUCTUYECKON Peryisaiuu (B JTF0OOM akTe MPUHUMAIOT y9acTue U
AKTUBUPYIOIIME, W TOPMO3HBIE CTPYKTYPHI), MEPEMEKAIOMICHCS aKTUBHOCTH
(GYHKIIMOHUPYIOIIUX CTPYKTYp M CKPBITBIM pe3epBOM ajantanuu  (Jrobas
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JESTENbHOCTh OCYIIECTBISICTCS TOTIEPEMEHHON Pa0OTOM  OTHENBHBIX TPYII
OJTHOPOJIHOW CTPYKTYPBI) M MPHHIUIIOM TOJITOCPOYHON MATPUYHOU MaMsTH (TIpH
TIOMOIIM  KOTOPOH  OCYIIECTBIISIIOTCSL  TEpBble  NPHUHOUNBI). JlanbpHeimme
YCCIICIOBAHMSI TTOKA3aJIH, YTO JUIS TIOTyYeHHs YCTOMYMBOM pEeaKIK BaKHA 9aCTOTa
CTUMYJISIIIMA W OIPEICICHHOE BpEeMsl BO3ICHCTBUS, T.K. KPAaTKOBPEMEHHOE
BO3/ICHICTBUE MOXKET 3aKOHUUTHCS OBICTphIM 3aTyxanuem ACDC [54-56, 66,67].

9.3. BbiOop 30HbI BO3/1€iicTBUSA

Koxka — oOAMH M3 OCHOBHBIX YYAaCTHUKOB IPOIECCOB aJanTalluud U
caMOpEeryJsiliii roMeocTta3a. Bce ceHCOpHbIEe pelenTopbl KOXH U CBOOOJIHBIC
HEPBHBIE OKOHYAHUS, CETHIO OIJIETAIOLIUE COCYbl MUKPOLIMPKYJISLUN, PEArUPYIOT
Ha DJIEKTPOMArHUTHBIE pa3IpaXKEHUsi Pa3HOM MOAAIBHOCTH, MOIYJIUPYIOT U
npeoOpa3yloT paszuyHble BHJbI SHEPTUU BO3JEHCTBYMOIUX (akTopoB. Koxa
o0nasaeT Takke TpaHCPEUENTOPHBIM 3(PPEeKTOM, KOTOPHIM sABiseTcs 0a3oM IIs
YHHMBEpPCAJbHOTO OTBETAa B BHUJAE (POPMUPOBAHUS MECTHOM, CETMEHTapHO-
pedaekTOpHOW M HaJCErMEHTapHON (LUEHTpaldbHOM) peakuuu OpraHu3Ma Ha
(bu3noTEPaneBTUYECKYIO MPOLIEYPY.

s apdextuBHoro popmupoBanuss ACOC u nosryueHust NpeayCMOTPEHHBIX
peakiuui opramu3Ma B BuAE Koppekumu AJl M KynupoBaHUS KIMHUYECKHUX
CUMIITOMOB COITPOBOKJICHHUS, B OTBET Ha BO3JeucTBUE anmapatoM «ABP» mpu
HapyleHuu cucteMHoro AJl, BeiOpaHsl 1B 30HbI (puc.D). BeiOop 30H onpeaesnsics
B COOTBETCTBHHM C YHHUBEPCAIbHBIM OHOT€HETHYECKUM 3aKOHOM METaMEepuH,
0COOEHHOCTBIO CErMEHTapHOT O pacrpenaeneHus COMAaTO-BUCLIEPATBHON
WHHEpPBALUMK W COMATOBETETATUBHBIX HMHTErpalui, a TaKXkKe JAOCTYIMHOCThIO
IPOBENCHHUS  NPOUENYyp Uil  HEOTVIOKHBIX  MEPONPUATHH C  y4eToM
VHIUBUyAIN3alU1 U CTAHIaPTU3aLUH BO3IEUCTBUS.

W3BecTHBI  3BOJIIOLMOHHO-O00YCIOBIEHHbIE OCOOEHHOCTH METaMEpPHOI0
CTPOCHHUSI BEPXHUX KOHEYHOCTEeH Yy uesnoBeka [74-77]. OHU TPOSABISIOTCS
OOIIHOCTBIO BETETATUBHO-CEIMEHTAPHOW HWHHEPBAIlMM BHYTPEHHUX OpPraHOB U
OIPEEIICHHBIX METAMEPOB: OJIHH U T€ € CETMEHTHI CIIMHHOIO MO3Ta, Y4acTBYIOT B
WHHEpBAallUU (XOTS U Pa3HOM MO CBOEMY XapaKTepy) U JIepMaTOMEpOB pPYyKH, U
opranoB CCC [21,78,79]. Tak, nHampumep, coMaTHYecKas HHHEPBAILUS KOXKHU
npeamiedbs ocymectrisercss u3  cermMeHToB Cs-Cg, Thy; cummarmyeckas
uHHepBanus pyku u3 Thy-Thy; BereratuBnas naHepBanus cepana — C3-Cs, Cg, Th;-
Ths; aopter — Thy-Th3[21,74, 76, 77, 78, 80].

KapauoBackynsipHblii LIEHTp W Ba30MOTOPHBIA LEHTP, MPEICTABICHBI
CETEBbIM JAMHAMHYECKUM conpyxkectBoM cTpykTyp LHHC, u Bkitouaror B ceOs
LIEHTPbl CUMIATUYECKOW HEPBHON CHCTEMBI W MperaHriuoHapHbie HeWpoHbl Cg,
Thy-Ths cnmHHOTO MO3ra, UEHTPH MApPACUMIATHYCCKONW HEPBHOW CHCTEMBI,
IpE/ICTaBICHHbIE MPEraHrIMOHAPHBIMU HEWpOHaMHu sifpa OJy>KIalolero Hepsa,
BbiciinMU nieHTpamu BHC u oTnensHbIMU spamMu TUIIOTallaMyca, JTUMONYECKON
CUCTEMbI U KOpPbI OOJBIIMX MOJyIIApHil. YKa3aHHbIE MHTUMHbIE JUHAMUYECKUE
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KOHTAaKTbl Ha YPOBHC CIIMHHOI'O MO3ra CO3Jar0T KOHOCIIOWIO IICPCKIIOYCHUS
HMITYJIbCOB C COMATHYCCKOI'O OTIACJIAa Ha BeTreTaTUBHBIN U, HaO60p0T, KaK Ha
CCIMCHTAPHOM, TaK U HAa HAACCTMCTAPHO-UHTCIPATUBHOM YPOBHIX. 3H3.‘II/ITGJ'ILHYIO
pouib B AuddepeHmanuy 30H BO3JCHCTBUA U KOMMYHUKAaTUBHOU Tomosoruu (Ce-
Cs; n. vagus; n. vertebralis; n. cardiacus cervicalis inferior) BeimosHseT mICHHO-
IpyaHOM (3Be3muarthiii) y3en [21,49, 78, 80-83].

C,—Cy C, - Cg;, Thy;
Cs—Thy; N. radialis, N. radialis, C;—Th,;
N. medialis dors. posterior N. medialis
antebrachial antebrachial antebrachial antebrachial
cutan. cutan. cutan. cutan.

¢ -C;
N. lateralis
antebrachi

al cutan.

C—Cg;
N. radialis,
superficial.

C;—Thy;
N. ulnaris
dorsal.

C;—Thy;
N. ulnaris
palmar.

C-GCg;
N .medianus

MepepHAn, NafoOHHAA CTOPOHA 3agHAA, TbIIbHAA CTOPOHA

Puc. 5 Ilpeamieube u KUCTh JieBOM pyku. CerMeHTapHash MHHEpPBAIUS U
pacnpeniefieHue KOXHOW YyBCTBUTEIBHOCTH COOTBETCTBEHHO NEpUpEpUUIECKUM
HepBaM [ /4]. Ilonoxxenust anekTpooB anmnapata «ABP» g nposenenus npoueayp
nporpammoit Nel (ITp. Ne 1) u mporpammoit Ne2 (ITp. Ne 2)

NncunarepanbHOCTD arnmapaTHoOro BO3JICHCTBUS ONpeAeIsIach
pacIoJIOKEHUEM Ha JIEBOU pyKe 30HbI 3axapbuHa-I ena, KoTopas KOppecnoHAUPYET
dyHkIHOHAMBHOE — cocTostHMe — cepaua  [78,79,83,84] wum  pesynbraTamm
HKCIEPUMEHTAIILHOTO UCCIIEIOBAaHMUS], TOKA3aBIINMU, YTO MPU JICUCHUU HAPYIICHUN
CCC B nuHaMHKe BBI3IOPOBJIEHUS, B IUCTAIBHON YaCTU MPEAIICUbs JIEBOU PYKH,
Oomee NIUTENHHO, YEM B TOM K€ YJaCTKE MPaBOM PyKU, COXPAHSIETCS HAPYIICHHBIH
umnenanc koxu [21]. Kpome Toro, aucrajgbHbIC OTICIBI JEPMATOMEPOB Ha
npeamieuse s nposeaeHuss YIHC nporpammamu Nel u Ne2, 6butr BEIOpaHBI 10
MPUHIIUITY YBEJIMUCHUS TPaJUeHTa INIOTHOCTH MHHEPBAIIMY PEIETITUBHBIX TOJICH Ha
koxe tena. [loBepxnocts npeamieuns a1 YOHC onpenensinack B 3aBUCUMOCTH OT
CEHCOPHOW MOJAJIBLHOCTH PEIENTUBHBIX MOJIEH IEHTPAJIHLHOTO COMATOCEHCOPHOTO
HelipoHa (30Ha S| coMaToCEeHCOpHOM KOpbI MO3ra): BEHTpaibHash MOBEPXHOCTh
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(mporpamma Nel) — Bo3Oy»xaroriiee, J0p3aibHasi — TOPMO3HOE PELEHTUBHOE IMOJIE
(mporpamma Ne2) [82,84, 85].

9.4. BriGop 3J1ekTpOA

[Tpn mpuMeHEHNH pa3HECEHHBIX MO TUIOMIAAN KOXKH TeJa IBYX AJIEKTPOIOB
[33-48] (puc. 6), sneKTpUUYECKUil TOK UACT IO CO3JaHHOM JJICKTPUUYCCKOM LU B
3aBUCUMOCTH OT YJaJ€HUs J3JIeKTpoAoB Japyr ot apyra (Puc. 7). Mexny
AIIEKTPOJIaMU BO3HUKAET AJICKTPUUECKOE T0JIe, M B TKAHAX HaYMHAETCS JABUKCHUE
AJIEKTPOHOB, MOHOB, OEIKOBBIX MOJIEKYJI M KJIacT€POB BOJIbI, OOYCIOBICHHOE
HaANpPsDKEHUEM, TMOJAHHBIM Ha 3JIEKTPOJbL: JJCKTPUUECKUN TOK, MPOXOAUT Yepes
KOXY, BHYTPEHHUE TKAaHU U OIATH — Yepe3 KOXKY 3aMBIKAETCSI Ha BTOPOU AJICKTPO/I.
['myOuHa MpoX0kKIEeHUS TOKAa HEM3BECTHA, TaK KaK AJCKTPUUYECKUN TOK MPOXOAUT
M0 TYTH HAUMEHBLIETO SJIEKTPUYECKOTO COMPOTHUBIICHHUSA, a 3TO TIIyOOKHE CpPEeibl
MEXKIJIETOYHOTrO TpoctpancTBa [21,86]. Kpome Toro, momoOHOe IBHKEHHE TOKA
MOJKET TeHepupoBath 3ekTpomarauTaoe moie (J. C. Maxwell, 1864) HensBecTHBIX
napameTpoB [23].

BwmecTe ¢ TeM, nmpu mpUMEHEHUU Pa3HECEHHBIX AJIEKTPOJOB, B pe3yibTaTe
sbdexTa monspu3alMU, BCErla CYIIECTBYET PUCK Pa3BUTHUS MATOJOTUYECKHUX
U3MCHCHHI B KOXeE, IUIOTHO MpHierammeit k amekrpogam [21,86]. Tok, B
pe3ylbTaTe »JJIEKTPONIM3a TMOTa M TKAHEBBIX IKUAKOCTEH, MOXKET BBI3BIBATH
OpTraHUYECKHE TOBPEXKACHUS TKaHEH — XWMHYECKHE OKOTHM, TaK KaKk ¥
IIOJIOKUTEIBHOTO 3JIEKTpoaa obpasyercst xyopoBogopoaHas kuciora (HCI), a y
orpunatesnbHoro — ménous ruapokcun Hatpus (NaOH). Jlerkas cremeHs oxora
BBITJISLTUT KaK IOKPACHEHUE KOXH 01 37ekTpoioM [13,16]. boiee Tshxenbie 0xoru
MOTYT IPHUBECTH K 00pa30BaAHMIO PyOIIOBOM TKaHHU.

CHANNEL 1

Acromion
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Puc 6. JIokanus pazHeceHHbIX 2JIEKTpo 0B Ipu npuMmeHennn YIHC ¢ nenbro
koppekuuu AJl pasubimu aBropamu: A [42], B [13], C [43], D [50,51].

Koaxkcuanbhbie anektpos [53] s nposenenns YIHC ucnonb3yeTcst 1aBHO
[22, 25, 26, 49, 87]. B ommuue OT pa3HECCHHBIX JJICKTPOJIOB, NMPUMCHCHHE
KOAKCHAJIBHOTO JJIEKTPOJIa CIOCOOCTBYET OOCCIICUCHHIO SJIEKTPOOE30TMacHOCTH,
MPEIOTBpAIacT HEKOHTPOIMPYEMOE pACTeKaHUE JIJIEKTPOTOKA IO >KU3HEHHO
BOXHBIM OpraHaM H HW3MEHEHHE SHJOTCHHOTO JJIEKTPOMATHUTHOTO TIOJIS,
BO3MOXKHOCTh pa3Butusi 3¢ @deKTa MNoIspu3aui  JeiIaeT HUYTOKHO MAaJIbIM,
OJTHOBPEMEHHO yBEJIMYMBACT CHEIU(UIHOCTh pPEQIICKTOPHOTO OTBETAa Ha
pas3apaxxuTelb ¥ noBbIaet a¢pdexkrnBHocTs UDHC [23,86].

B anmapare «ABP» npumeHseTcss OUMospHbIi KOAKCHAIBHBINA 3JICKTPO]T U3
TUMOAJJICPIeHHON HepKaBeIolel CTalu ¢ JUAMETPOM BHYTPEHHETO KPYTJIIOTO
annexkTposa 10 MM U BHEIIHUM JUAMETPOM BHEIIHETO KOJBIEBUIHOTO DJIEKTPOIa —
30 MM (puc. 7A). O6mas miomaas 3JIeKTPOJOB COCTaBIsieT 5, 2 cM 2 W
o0OecreurBaeT CpeJHee KBAJAPAaTUYHOE 3HAYCHHE INIOTHOCTH TOKAa 3HAYUTEIHHO
meHee 2 MA/cM 2 [88]. Pasmeps! 31eKTpo/a I03BOJIAIOT PACIIONaraTh €ro Ha y3KHX
3aIBICTBSX C TOJIHBIM M TUTOTHBIM TIPUJIETAHUEM €r0 MMOBEPXHOCTH K TTOBEPXHOCTH
KoXxHu (puc. 7B), a Takke MpeoCTaBISIIOT OIIylaTh NauueHTy nposoaumyo YIHC,
KaK KOM(OPTHOE MOHOBAJICHTHOE BJIHMSHHUE, TaK KaK JAHHBIC pa3MEpPbl AJICKTPOa
HaXOJIATCS 32 IBYXTOYEYHBIM ITOPOTOM KOKH MPEATUICYBS, KOTOPBIN cocTaBiseT 33
MM [85]. 3azop Mexay 3JeKTpojaMu, paBHBIA 4 MM, 00eCIeUYHMBACT HAICKHYIO
ANEKTPUUYECKYIO M3OJSILHUIO0 U yIOOHYIO CAaHUTaApHYI0 00pabOTKy. DJIEKTPOJbl HE
UMEIOT OCTPBIX TPaHEel U M0ITOMY TPAaBMOOE30MACHBI.

B

Puc. 7. Annapar «ABP»: A — OunonsipHbiii KOaKCHAIBHBIN 1EKTPoI, B —
JIOKaus amnmapara Ha JIEBOM IIPEAIUIEYbE NALUEHTKH C Y3KUM 3aIICThEM NPU
npoBeaeHnu koppekuun A/l mpu XAT'

9.5. Bei0op napamMeTpoB CTUMYJISIIUA
Hns nposenenuss UOHC mnpumenstorcs OUMOJNSpHBbIE, ACUMMETPUYHBIE
UMITYJIbCBI, COCTOAIIME W3 JABYX (ha3, mepBas M3 KOTOPBIX MNPSAMOYTOJIbHAas,

yapaBJieMada 110 AJIUTCIbHOCTH U CIIYKUT AJIA PCryJIMPOBAHUA OHCPIrUuv CTUMYJIA, a
BTOpass — B BHUJAC 3aTyXdlOHMIUX CUHYCOUIAAJIBHBIX KOHe6aHHﬁ, JacToTa KOTOPBIX
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3aBHCHT OT BEJIMUMHBI MTOIRJICKTPOAHON eMKocTH (Mmienanca koxu) (biofeedback)
[1,24,25,26].

YuuThiBas pa3nMuHbI MEXaHU3M BIUSHUSA Ha TOMEOCTa3, JIJISi CTUMYJISIIIUU
pa3HbIX ad@PepeHTOoB M COYETAaHHOTO CErMEHTAapHOrO0 U HaJICETMEHTapHOTrO
pe3yibTaTa BO3JICUCTBHS, OCHOBHas Tpajanus YacToT B anmapare «ABP»
OCYIIECTBIISUIACH IO MPUHIUIY KoMOuHarwu HuskodactotHoi UDHC (<10 I'm) m
BbIicOKOoUacToTHor UDHC (> 50I'm) [13,14,17-20,24,36-52]. BmecTe ¢ Tem, 3Ta
nonumonaibHocTh UDHC mo3Bomsier u3bexarh pa3BuUTHs >PdeKrTa agantanuu
CECHCOPHBIX PEIENTOPOB M CBOOOJHBIX HEPBHBIX OKOHYAHUN KOXH K
SJIEKTpUIECKOMY Bo3zeicTBHIO [89].

Kpome Toro, B 3aBucMMOCTH OT Tuma Hapymenuid AJl, miast popmupoBanus
Ma4yeKk CTUMYJIUPYIOMMX WMMIYJIbCOB, 3a7aBajiCh CHCHU(PUICCKAE YaCTOTHI,
HaIpaBJCHHbIE HA KOPPEKLUIO MATOJOTUYECKOTO COCTOSIHUSI OPTaHOB U CHUCTEM,
ydacTByomux B maroreHeze. Camu 1o cebe crneuuuyeckue YacTOThI
CTUMYJIUPYIOIIUX UMITYJICOB BO31eHCTBUS n3BecTHBI AaBHO [89,90,91]. Hampumep,
TUINEPTOHUS U aTEPOCKIEPOTUYECKOE TopaxkeHue cocynoB — 3,3 I', runeproHus u
nopaxkenue mnoyek — 9,2 I'u, sHmokpuHHBIC Hapymenus — 9,45 T'm u 9,5 I'n,
COCYIUCTBIE MOPaKEHUsI TOJIOBHOTO Mo3ra — 9,5 't u T.1. CTUMYTISIIUA ¢ YaCTOTON
77 I'y ¢ vacToTHOM MoAyJisauMen, a Takxke — 200 [’ cHukaeT MHIIEKC HANPSKEHUS
IIPY UCCIIEAOBAaHUH BapraOeIbHOCTH CEPACUYHOTO PUTMA, M, COOTBETCTBEHHO, TOHYC
CUMIIATHICCKON HEPBHOM CHCTEMBI, YTO, B CBOIO OUYEPE/Ib, IPUBOIUT K CHIDKCHHIO
AJl [26, 92]. KomuvecTBO Mavyek MMITYJILCOB COOTBETCTBYET UMCITY BBIOPaHHBIX
gactoT. [lpu aprepuanbHOW THUMOTOHUHM PEKUMBI CTUMYISIIIUU JIODKHBI OBITH
ToHM3UpytonME [26]. K Takum pexumaM OTHOCSTCS PEKHMBI ¢ aMILTUTYTHOW
MOyJIAuer BeICOKMX 9acToT — 7/’ u 140 ', 605ee HU3KUMHU — 4acTOTOM 4+5
['11, 9TO MOBBIMIAET IIEHTPATU3AINIO PETYJISIIMN BET€TaTUBHOTO TOHYCA U BBI3bIBAET
poct wuHAekca Hampsbkenus BCP, TeM cambiM BbI3bIBas TIOBBIIICHHE Kak
CHCTOJIMYECKOTI0, TaK 1 quactoiandeckoro AJl [24,91, 92, 93].

JITUTENTbHOCTh UMITYJILCOB B TTAYKE OMPECIISIA B 3aBUCUMOCTH OT CTETICHU
BBIPOKEHHOCTH MATOJIOTUH, C YY€TOM TOTO, YTO MPU MEHEE BBIPAKEHHOU CTENIEHU
TpeOyeTCs MEHbIIIasi MOIIHOCTh BO3JICUCTBUS, @ 3HAUUT U MEHbIIIAs! JJIUTEILHOCTD,
MTOCKOJIBKY JTUTEIIBHOCTh UMITYJIbCa DKBUBAJICHTHA MOITHOCTH Bo3nercTBus. [Ipu
ATOM HCIIOJb3yeMasi MOIIHOCTh HE JIOJDKHA TMPEBHIATh KOM(POPTHHIH YPOBEHB
OIIYIICHHH, TTOCKOJIbKY BBICOKHI YPOBEHb MOIITHOCTH MOYET BBI3BIBATH CTPECC, UTO
camo 1o cebe MOXKET MPUBOAUTH K moBbImeHuto AJl [25, 92].

JITMTETbHOCTh TMAYKM 3aJaBajidi COTJIACHO BBINMICOMTMCAHHBIM ITOAXOJaM.
MakcuMmanbHasi 1 MUHUMAJIbHAS JTUTEIHHOCTH TMAYKH OBLIM yCTAHOBIICHBI IIO
JUHAMUKE 3HAYEHUW WHJIEKCA HAMPSHKEHUS PETYJISTOPHBIX CHUCTEM METOJAO0M
OIICHKHU BapuabeapHOCTH cepaeunoro putMma [84, 92, 93]. Iloxxon B onpeneneHun
JUTUTEIIbBHOCTU TIa4Kd OOYCJIOBJIEH TE€M, YTO TPH MHUHUMAIBHOU JITUTEIHHOCTU
JOJDKEH OBITh TIONYYEH TOJOXKUTENbHBIN KIWHWYeCKu dPdexr, a mnpu
MaKCUMAaJIbHOW HE JIOJKHO HAOII0JATHCS POCTA MHIEKCA HAMIPSKEHUS.

[Ipumenenre pexxuma 4YepenoBaHUsS TMOJSIPHOCTH WMITYJIBCOB B ammapare
«ABP» mo3Bosisier HCKIIOYUTL d(DPEKT dIEKTPOoin3a HA MOBEPXHOCTU KOXKH, YTO
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NOBBIIIAET O€30IaCHOCTh TEpAaNMM U HE TpeOyeT NMPUMEHEHUsS] THUAPOQPHUIBHBIX
(amre3uBHBIX) mpoktaaok [13,16, 89].

O¢ddexTnBHOE 3HAUEHHE CUIIBI TOKA B annapare «ABP» Ha Bcex pexumax
3aIpOrPaMMHUPOBAHO U ONPEIEIAETCS OTHOUICHUEM JUIMTEIBHOCTH HMITYJIbCA K
nepuoay ero nosTopeHus. i cioxHOM (popmbl curHana anmapara «ABP» arto
oTHoUIeHue coctaiiieT nopsaaka 1000, uro obecneunBaeT CHIy UMITYJIbCHOTO TOKA
Ha Topore KOMQOPTHBIX OIIYIIEHWH TAlUeHTa, HO JOCTAaTOYHOW JJis
pe3ynbTaTUBHOM U 6e3omacHoil koppekiun AJl. Tak, B Teuenune mpoueaypsl, Ipu
AT mpexgycmotpeno camxenue AJl He 6omnee, yem Ha 20 MM pT. CcT., a ipu XAD
JOMYCTUMBIN TTopor noaseMa A/l coctaBisier He Oonee, yeM Ha 10...15 mm pT. CT.
[2,3]. Munumu3anus WHTCHCHBHOCTH allllapaTHOTO BO3JCHCTBUS OOECIIeUnBaeT
0e30MacHOCTh KOPPEKIUMU HapylmieHHOro AJl mpu MOBTOPHBIX CeaHCaxX, KaK B
TE€YEHUE JHS, TAK U IPU KypcOBOM JieueHuu. [Ipu cyxoi MOBEPXHOCTH KOXKHU 30HY
CTUMYJISILIMM PEKOMEHAYETCS CMauduBaThb BOJOW, TEM CaMbIM BBIPABHHUBAOTCS
OLIYLIEHUS MJi1 JI00Oro THUIMA KOXXKM BHE 3aBUCUMOCTU OT KJIMMAaTUYECKOU
OOCTaHOBKM M CO3JAIOTCSl YCJIOBHS HAJIEKHOIO KOHTAKTa MEXIY 3JIEKTpOIaMU
anrmapara u Koxei narpenta [91].

10 Pe3yabTarhl JONMOJHUTEJIBHOI0 NHUJIOTHOrO ucciaenoBanus (10.1) u
KJIMHUYECKOr0  HMCOBITAHMUS €  y4acTHEM  4YeJOBEeK, IPOBEICHHBIX
npoussoauresaem (10.2)

10.1 B xon1ie 2018 r. B perieH3upyeMOM HAYYHOM POCCHICKOM KypHaJie ObLTH
OmyOJUKOBAHbI PE3yJIbTaThl HEOOJIBIIOTO MUJIOTHOTO HMCCIEAOBaHUS. ABTOpaMHU
u3ydanach 3QPEeKTUBHOCTD U 0€30MACHOCTh KOPPEKIIUU apTEePUATBLHOTO JIaBIICHUS
(AJl) ¢ ucnonbp3oBaHWEM HEWHBA3UBHON YPECKOKHOU JIICKTPOCTUMYIISAIHNH Yy
NaIMEeHTOB CTAapIIMX BO3pacTHBIX rpymi [2]. YuactBoBanu 20 namueHntoB 60 jeT u
crapiie ¢ aprepuanibHor runeprensuen I, I u I crenenn u BRICOKOBEPOSITHBIM
CUHJPOMOM CTap4yeCcKoW acTeHHH. Bcem manuenTaMm npoBoauiv Koppekuuto Al ¢
MTOMOIIIBIO AJIEKTPOCTUMYIISITOpa upeckokHoro «ABP-051» (arterial blood pressure)
npousBojgctBa OO0 «Uudepym» (ExarepunOypr) ¢ mocneayromei OIeHKON
ypoBHs AJl ¢ mnomoumpro cyrouHoro MonutopupoBanus (BPLab, Poccus).
OcymectBisnock ogHokpaTtHoe Bo3aeictBue YIHC. KoHTpoabHBIE TOUKU OLEHKH
MPOU3BOJIUIIMCH B TEUCHHUE 4 4 OT Hayajia MOHUTOPUPOBAHUS.

[Tpu npumenenun anmnapata «ABP-051» nanueHTsl He IpeIbsABIIAIN Kanoo,
3 (15%) manueHTa OMUCHIBAIM JIETKUE TMOKaJbIBaHUS B OOJIACTU BO3JEHCTBUS,
KOTOpPBbIE  CAMOCTOSITEJIbHO TMPOXOJUIM B TEYEHHUE HECKOJBKUX CEKYH]I.
OnuceiBaeMbI€ ONIYIEHUS HE SBISIOTCS PUCKOM WM TOOOYHBIM 3 dexTomM u
OTHOCSTCS K MPEAyCMOTPEHHOM HOPMAJIbHOW peakiMu OpraHM3Ma Ha
NeKTpuUeckuil ToK. [[pyrux kano0 BeisiBieHO He Obu10. [Ipu koppekiuu A/l ¢
MOMOIIBIO BJIEKTPOCTUMYJIATOPA YpEeCKOKHOTO «ABP-051» oTMeueHO CHUXKeHHe
cucrojinueckoro A/l uepes 2 4 nocne Bo3aercTBUs Ha 19,8 MM PT.CT. U JOCTOBEPHOE
cHIKeHHe auactoamueckoro AJl ma 16,6 mm prt.ct. (p=0,026). ITokazarenn AJ]
BO3BPAIIATIUCh K MCXOAHBIM MPUONMHM3UTENBHO K 4-My uacy. [larueHTsr Xoporro
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NEPEHOCUIIM JAaHHYIO MPOLIeAypY M CYOBEKTMBHO kano0 He mpeabssisuid. He
OTMEUEHO CIIy4aeB pe3Koro cHmxenus AJl.

ABTOPBI 3aKJII0YAIOT, YTO HEMEUKAMEHTO3HbIE METO/IbI JICUCHUS aKTYyaJIbHbI
U TpU BEJCHUU IMAlMEHTOB CTApYECKOrO BO3pacTa, OCOOCHHO B KOHTEKCTE
COBPEMEHHBIX peKOMeHJauud Oojee xectkoro koHTposis AJl. TpeOyrorcs
TaTbHEHIINE UCCISIOBaHMS IS OIICHKH Oe30macHOCTH U 3h(HEKTUBHOCTH OoJiee
JUIMTEJIBHOIO TIPUMEHEHUs JAHHOINO0 METOJa Yy MOXKWJIBIX HalUEHTOB C
apTEpPUAIIBHON THIIEPTEH3UEN U BEPOSATHBIM CUHAPOMOM CTAPYECKOU ACTEHUH.

10.2 1o HENMOCPEACTBEHHBIM M OTIAJICHHBIM pe3yJIbTaTaM MPOCICKTUBHOTO
PaHAOMH3UPOBAHHOTO IJIAE00 KOHTPOJIUMPYEMOIO HCCIEAOBAHMS (MapT-HOSOPb
2018 r.), mpoBeneHa orieHka 3Q¢GeKTUBHOCTH MpUMeHeHHsI anmnapaTta «ABP-051» y
OOJILHBIX ¢ apTepuaibHOW runepreH3uedt (Al') M XpPOHMYECKON apTepualbHOU
runiotonuert (XAI'); BBISBISUIUCH HEXeNaTelbHble MO00YHbIE A(DPEKTh U
OLICHUBAJIMCh PUCKHU MpuUMeHeHus ammapara YOHC [3].

UccnenoBanue npoBeneHo ¢ y4dactueM 153 manuentoB oboero moia (57
MYX9iH U 96 KEHIWH), Haxoasaumxcsi B Bo3pacte oT 20 mo 80 jer (cpemHuit
Bo3pacT — 62,5+11,6 roma), co cpeaaum UMT 26,6444 kr/m?, ¢ A" (MCXOmHBIIH
ypoBenb AJ[ 140/90 mm pT. cT. u Bbiie) 1 XAl (ucxonnsiii ypoBeHb AJl meHee
100/60 mm pt. cT.). Cpeasssi NPOJOKUTEIBHOCTh 3a00J€BaHUsl COCTaBIIsIA
20,3+1,8 roxa.

OO0mmii MaccuB y4aCTHUKOB ObLI pa3zelieH Ha 4-e rpynnsl. [lepBas rpynmna —
38 mamuenToB ¢ Al', monydana nedenue ot anmapara «ABP-051» nmo nporpamme
UDHC Nel na ¢one cTtaHgapTHOW MEIMKAMEHTO3HOM TMIOTEH3UBHOM TEpamui.
Bropas rpynmna — 39 manuentos ¢ AI', npunumara nporeaypbl Sham-device «ABP-
051» Ha oHe cTaHIaPTHOM THIIOTEH3WBHOM Tepanuu. B cBoto odepepb, rpynisl 1
u 2 noapazaensiack Ha noarpymnmbel 1.1 (19 gen.) u 2.1 (19 4en.), marueHTsl,
kotopbie umenu CABHC (MKB-10: F45.3: HelponupKyISITOPHYIO IHUCTOHUIO,
BETETOCOCYAUCTYIO TUCTOHMIO) w/mmm Al 1-i cTeneHu; a Takke Ha MOATPYIIIBI —
1.2 (20 yen.) u 2.2 (19 gen.) — 6oapHbIX Al 2-1 U 3-i1 cTeNeHU, COOTBETCTBEHHO.

Tpeths rpynmna — 38 6onbHbIX ¢ XAI', monydana jedenue ot annaparta « ABP-
051» o mporpamme UOHC Ne 2. YetBepras rpynma — 38 yenosek ¢ XAl', momydana
aHAJTIOTMYHBIA Kypce mpoueayp sham-device «ABP-051». IlpoBoaunock derbipe
BU3UTA MALMEHTOB: MEPBbIA — O Havasia JEYEHUs, ISl ONMPEACICHUS UCXOIHOTO
¢boHa TAIMEHTOB; BTOPOM — HA TPETUH [JI€Hb JIEUEHUS, JJIsI KOHTPOJS
MEPEHOCUMOCTH TIPOLIEAYpP; TPETUH — Mocjie OKOHuYaHus JieueHus (14 neHb), s
o1leHKH 3(h(PEKTUBHOCTH JICUCHHSI; YETBEPTHIA — B KOHIIC 8-1 HEJIETU JICUCHUS, JIJIS
OLICHKH OTJAJIEHHBIX PE3yJIbTATOB U OMNPEICICHUS KaueCTBa >KU3HU MMAIIUEHTOB.

[Tpouenypst YOHC BBINOIHSIIMCH B COOTBETCTBUU C PeKOMEHAAanusMu [1,
97]. Ucnonp3oBanuch METOABI OOCICIOBAHMS: KIMHUYCCKHE (3Kaio0bl, oOIee
COCTOSIHUE, O0BEKTUBHBIC CUMIITOMBI); 10-0aiibHast BU3yaabHO-aHAIOTOBAs ITKaJa
(BAIIl) oleHKHM KIMHUYECKHUX CHMIITOMOB; OOIICKIMHUYCCKHE I Ha3HAYCHUS
bu3noTEPAneBTUUECKUX METOJ0B (00mmMil aHanmu3 kpoBu u  wmoud, KT,
barooporpamma, AJist AKEHIIUH — OCMOTP THHEKOJIOTa); ornpeaeneHue opucHoro AJl
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(nomyaBTomatuueckue ToHomeTpsl OMRON Compact, AAnounusi-Poccust); cyrounoe
mouuTopupoBanre AJl (ammapatypa mas cytouHoro monumtopunra AJl BPLab,
Poccust); yapTpasBykoBoe uccienoBanue (Y3UW) cepana, MarucTpalibHbIX COCY/I0B
Y TIOYEK JIJISl UCKITIOUEHUS cuMnToMatuyeckor Al', BpoKIeHHON MaTOJIOTHH U T.I1.;
aHKeTHbIE (OMPOCHUK MAIMEHTa, JTUCT y4yeTa HeOJaronpusaTHBIX PeaKkluii); OlleHKa
pe3ynbratoB Tepanuu (MoaudumpoBannas mkana JI.A.borauesoit, 2012); oreHnka
kauectBa ku3HH (KXK) manuenTos (SF-36; Short Form Health Survey).

JIOCTOBEpHOCTh ~ BBISIBICHHBIX pa3IMYUMil  ONpPEEIsUIM C  MOMOUIBIO
napaMeTpUYeCKMX M HeNapaMeTPUYECKUX METOJOB CTAaTUCTUKU. Marepuai
00pa0OoTaH CTaHAAPTHBIM TAKETOM MpPHUKIAgHBIX mporpaMm «SPSS 13.0
Mathematica 5.1».

BTopoii BU3UT nmokaszan XOpoIryro NeEpeHOCUMOCTh BceMu nanuentamu (¢ Al
u XAI') npouenyp UYIHC ammaparom «ABP-051». Ilocne kypca mpouenyp y
O0onpHBIX Al', mosydaBIIMX JiedeHUE C Ucrosib3oBaHueM mporpammbl YOHC Nel
anmapata «ABP-051» (Tpetuii BHW3UT), YMEHBIIWJIOCH KOJIMYECTBO >Kalo0 u
KJIIMHAYECKUX TPOsiBIIeHUH 3a0osieBaHus. OTMEUEHO JOCTOBEPHOE CHIDKECHUE
(¥?=9,1-4,7; p<0,05-0,001) yacTOTHI BLISBIECHUS NPAKTHYECKU BCEX KIMHMYECKUX
cumrtoMoB Al (o01as ci1abocThb, CHIKEHHAs: pad0TOCIIOCOOHOCTD, TOJIOBHAsS 00JIb,
OJIbIIIKA, HAPYIIEHHBIA COH), KPOME TOJIOBOKPYKEHHUS U TOIIHOTHI (JOCTOBEPHOCTh
He JIokaszaHa). MIHTepeceH ToT (akT, 4To MpW HazHavYeHUHU mporeayp sham-device
«ABP-051» HaOnroganochk JOCTOBEPHOE CHUIKEHUE BBIPAKEHHOCTH B Oaiiax
TOJIOBHOM 00JIM U HapyILIEHU CHA.

B unenom, xypcoBoe nmpumeneHue amnmapara «ABP-051» B komruiekcHou
tepanun Al' u XAl nepeHocwiochk nanueHTaMu xopouo. [[pru3HakoB BpeMeHHOMN
JeCcTabMIM3aIuu U pe3Koro cHmxeHuss AJl, HexxenareabHbIX MOOOYHBIX SBJICHUH,
MECTHBIX QJJIEPTUYECKUX PEaKIUW, Pa3BUTHS TaXWKapAUW, TMOTEPH CO3HAHUS,
OpPTOCTAaTHYECKUX PEaKIUid, TOJOBHOW OOMM M JPYrHMX MOTEHIIMAIHLHO OMACHBIX
(GU3MONOTUYECKUX  pEeaKIMii  OpraHM3Ma TMpud  MNPUMEHEHHH  IPOTPaMMBI
3aperucTpUpPOBaHO He ObLT0. Y marueHToB ¢ Al', mociie oJHOKpaTHOTO BO3ICHCTBUS
aktuBHOTO «ABP-051» ypoBenp AJl B cpennem cHmxkancs: CAJl — na 10,1£2,5
MM.PT.CT. (OT 6 MM PT.CcT. 10 15 mm pT.cT.); JAJ — Ha 6,4+1,2 MM pT.CT. (OT 3 MM
pT.cT. 10 9 MM pT.cT.). ¥ mamuentoB ¢ XAI, mocie OJHOKPATHOIO BIIMSHUS
aktuBHOTO «ABP-051» ypoBens A/l B cpegnem nosbimancs: CAJl — na 13,9+3.5
MM PT. CT. (0T 7 MM pT.CT. 10 19 Mm pr. cT.); Al — Ha 6,1+2,8 (0T 3 MM pT.CT. 10
11 mm pr.ct.). [Ipu npumenenun sham-device cpeanee nsmenenue AJl kak Bo 2-i,
TaK ¥ B YETBEPTOM Irpymie coctaBuwio 1,2+0,8 MM pT. CT.

B konie kypca, Ha 14-ii nenp nedeHus annaparoM «ABP-051», Ha ¢one
CTaHJAPTHOM  MeauKamMeHTO3HOW Tepanuu mnanuentoB ¢ CIABHC no
runepronnyeckoMy tuny u Al' 1-it crenenu (noarpynma 1.1), CAJl cHuzunocs Ha
19,1 mm pr.ct. (p<0,05). Yposens cpeanecyrounoro J[AJl y mamueHTOB 3TOM
NOATPYNIBI TakKe€ OTYETIMBO CHU3WICSI Ha 6 MM PT.CT., OJJHAKO HE JIOCTUT
MpenesioB A0CTOBepHOCTH. Y OosbHBIX ¢ Al 2-it m 3-it cr. (moarpynma 1.2),
npumeHenue nporpammbl YIHC Nel Ha ¢doHe nekapcTBEHHON TE€pamnuu, MPUBEIIO K
noctoBepHomy cHmwxkenuto CAJ[ wa 24,1 mm pr.er. (p<0,05). VYpoBeHb
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cpennecyTouHoro JIAJl y maiueHToB 3TO NOATPYMIbl UMEN YETKYIO TEHIEHIIUIO K
CHIW)KEHUIO U cocTaBuil 6,4 MM pr.cT. CieayeT 3amMeTUTh, YTO HOpMAaJIA3aIUs
YPOBHSI cpeHeCcyTOYHOTO A /], KaKk y My»4HH, TaK U y *KEHIIUH, 3apETUCTPUPOBAHA
OJIMHAKOBO yXe€ ¢ 6-7 nHs OT Havana jedeHus. B moarpynmax ¢ AI' 1.1 u 1.2,y
HAIMEHTOB KOTOPBIM MPOBOIMIKCH Tiporieaypsl Sham-device «ABP-051» Ha done
CTaHJApTHOM MEIUKaMEHTO3HOW Tepanuu depe3 14 qHel, Takxke ObLI0O OTMEUYEHO
camkenne, kak CAJl, tak u JIAJl, HO Bcero Ha 1-2- mMm prt.cT. IleneBoro AJ]
JIOCTUIJIO TOJaBiisoniee ynucio nanueHtoB ¢ Al mepBoit rpynmsl (84,6%), mo
CpaBHEHMIO ¢ rpynmnoil miarnedo. IIpu 3TOM cO 3HAUUTENBHBIM YIyYIICHUEM
NAIMeHTOB, TOJY4YaBIIMX pPa3pabOTaHHYI0 MEAMIIMHCKYI0 TEXHOJOTHIO, ObLIO
BBIKCAHO B 15 pa3 Gombmie (x>=15,7; p<0,0001) B oTim4me oT Tpymnms mianeo.

OrneHka pe3yJIbTaTOB YETBEPTOro Bu3uTa nanueHToB ¢ Al (8 Hegenb ¢ Havana
HCCIIeIOBaHUsI), OOHApyXWia YCTOMYuBBIA dPdekT koppekiuu AJl myrem
npuMeneHus nporpammbel YOHC Nel anmapatom «ABP-051» y 66,7 % nanueHToB
rpynmnsl |, IMEBIINX MOJIOKUTEIbHBIE HEIOCPEACTBEHHBIE PE3YJbTAaThl TEPAIUU.
Ortoro He HaOMIOAANOCh B rpymme 2 — ianedo. AHaau3 MO3UTUBHOW JTUHAMUKHU
kpurepueB KK y manueHToB 1 rpymnmbl mokaszana IOCTOBEPHOE YIIYUIIEHUE BCEX
(kpome Viability) mnoxa3atenel, OXBaThIBAIOIIMX KaKk (U3MUECKUH, TaKk W
MCUXO0AMOIIMOHAIBHBIN cTaTyc. [lpu »TOoM B Tpynme OOJIBHBIX, MOJIYYaBIIUX
npoueaypsl Iuanedo, 3aperucTpupoBaHa JIMIIb OTYETIMBAS IOJIOXKUTEIbHAS
teaaeHnusa (t=1,8-2,0) nexoropeix u3 Hux (Physical functioning, Role-playing,
Social functioning, Mental health). Otnanennsix cirydaeB pe3Koro M3MEHEHUS U
BpeMEHHOU aectabunuzanuu AJl, HexenaTelbHbIX TOOOYHBIX 3(PPEKTOB, MECTHBIX
QUIEPrUYECKUX  peakluid, pa3BUTUS  TaXUKapJud, TMOTEPU  CO3HAHWUS,
OpPTOCTAaTHYECKUX PEaKIUi, TOJOBHOW OOJIM MU APYrMX MOTEHIIMAIBHO OIACHBIX
(bU3HOTOTUYECKUX PEAKIIMIA OpraHu3Ma He HaOI0aI0Ch.

[Tocne kypca npouenyp y mamueHToB ¢ XAl (TpeTuid BU3MUT), MOTyYaBIINX
JedyeHne ¢ ucnoib3oBanueMm amnmapata «ABP-051» mo mporpamme UDHC Ne 2
(rpymma 3), 3aperucTpHpOBaHO J0CTOBEpHOE cHIkenue (x>=3,9-5,7; p<0,05-0,01)
YacTOTHI BBIABJICHUS TAKMX KIMHUYECKUX cUMNTOMOB XAI', kak 001mas ci1abocTs,
rojioBHasi 00JIb, TOJIOBOKPYKEHUE U HApyIIeHHBIH cOH. ClemnyeT OTMETHTh, YTO B
rpymnme OOJIbHBIX, TNPUHUMABIIMX MpoLenypbl Iuianedo (rpynna 4), Takxke
HA0II0aIach TIOJOKUTENbHAS JUHAMUKA B OTHOILIEHMU TOJOBHOM Gomu (y>=4,2;
p<0,05), mpu OTYETIMBOM TEHACHIIMM K YMEHBIICHUIO YHCJIa 4YEJOBEK C
HapymenueM cHa (¢>=3,2; p>0,1). OpmHako, y TAlMEHTOB TPYOIBI 3
3aperuCTpUpPOBaHO  AocToBepHOE cHikeHue (p<0,05-0,001) BbIpakeHHOCTU
NpOsIBJIEHUs] 00IIel c1abocTH, MOBBIIIEHHWE PadOTOCIOCOOHOCTH, YMEHBIIEHUE
TOJIOBHOM OOJIH, OJBIIIKY U yyullieHue cHa. [Ipyu HazHadyeHuu mpoienyp miamnedo
HAOJIOMAJIOCh CTATUCTUYECKHM 3HAYMMOE CHIDKEHHE OauioB MO CHUMITOMaM
TOJIOBHOM OOJIM M HApyIIeHHOTo cHa. Y marueHToB ¢ XAl Ha 14-i1 neHp aedYeHUs
anmapatom «ABP-051», CAJl noBeicunock Ha 17,8 MM pT.cT. (p<0,001). YpoBeHb
cpeanecyrounoro JIAJl y mNalMeHTOB 3TOW MOATPYHIBI TaKXe OTYETINBO
MOBBICWJICS HAa 7,2 MM PT.CT., HO HE€ HMMeJl CTaTUCTUYECKOW 3HauuMoCTU. B
KOHTPOJIbHOM rpyrie nauueHToB XAl (ueTBeprasi rpyIina) Ha3HAYCHUE MPOLIEAYP
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manebo seuedHoro addexra He umeno: CAJl u JJAJl mocne okoHUaHHS Kypca
MOBBIIIANIOCH HE OoJiee, ueM Ha 1-2 mm pr. cT. [lonydyeHHas AMHaMUKa oKaszarenen
AJl He wuMena 3HAYUTEIBHOM pa3HULBI B 3aBUCUMOCTH OT Tona. OreHka
TepaneBTuYeckoro 3ddexra KypcoBoro npumeHenus anmnapara «ABP-051» mo
nporpamme Ne 2 oTMeTusia, 4YTO MOJABIIAIONIEe O0IbIlIee KOJIUYECTBO 00JbHBIX Al
TpeTbeit Tpynmsl (81,6%) mocturno meneBoro AJl, mo cpaBHEHUIO C MalMEHTaMU
IPYIIBI, MPUHUMABIIMX NPOLEMypsl Iianeto (26,3%); (x*=7,2; p<0,001). Ilpu
TOM CO 3HAYUTENBHBIM YIYYIIEHHEM MNaIleHTOB, MOJIYYaBIIMX pa3pabOTaHHYIO
MEIULUHCKYIO TEXHOJIOTHIO, OBLIO BEIIMCAHO B 6,5 pasza 6onbe (y°=6,8; p<0,01) B
OTJIMYKE OT YYACTHUKOB TPYIIIIHI MIIaneoo0.

AHamu3 guHaMuku ogucHoro AJl, uepe3 8 Hemenb IMocie Hayana
uccienoBanus (BU3uT 4) y naumeHtoB ¢ XAl, npuHuMaBmmx npoueaypsl «ABP-
051» mno 2-oit mnporpamme UDHC (rpymma 3), yCTaHOBUJI YCTOWYMBBIN
MOJIOKUTENBbHBIN A dexT Koppekiun cHmkenHoro CAJl B 64,5% ciydaes, cpenu
JUI, WMEBIIUX TMOJOXKUTEIbHBIE HEMOCPEICTBEHHBIE PE3YIbTaThl TEPaIlUU.
Cnengyer OTMETUTh, UTO HU Yy ofgHOTO OosibHOro XAI' He HaOmomancs sddext
MOCJIEIEUCTBUS JIe4eOHOr0 BO3ICUCTBUSA. B TO ke BpeMs Ipu aHaiu3e NTUHAMHUKA
kputepueB KK y nanuenToB 3 rpymnmbl Hab101a710Ch JOCTOBEPHOE YIyUIlleHUE 5
U3 8 ToKazarenel, XapakTepU3yIOIIMX  Kak  (U3MYECKUil, Tak |
MICUXOAMOLIMOHANBHBIN cTaTyc. OTHANEHHBIX CIIyd4aeB pPE3KOro HW3MEHEHUS U
BpeMEHHOU aectabunuzanuu AJl, HexenaTelbHbIX NOOOYHBIX 3(PPEKTOB, MECTHBIX
IJICPTUYECKUX ~ peaKlIWid, pa3BUTUA  TaXWUKapAUH, TIOTEPH  CO3HAHUS,
OpPTOCTAaTUYECKHUX PEAKINid, TOJIOBHOW OOMM W IPYrHX MOTEHIIMAIBHO OMACHBIX
(bU3MONIOrNYECKUX peakiuii oprannu3Ma He HabmoAanoch. Y manueHToB ¢ XAl
HOJTyYaBIIUX mpoueaypbl or Sham-device «ABP-051» (rpymmna 4) npu konTposie AJl
B JIHCBHUKE HAOIIOJCHUS HCCIIEIOBATEN HE OTMeUanu cTa0uinbHbIX 1udp AJl (oHn
UMET Pa3HOHANPABJICHHBIA XapakTep Kak IO TPYINaM MaIlMeHTOB (TPEThsl U
YyeTBEpTasi), HEJIEISIM HAOIIOJCHUS, TaK U IOCTUTHYTOTO A dekTa Tepanuu (3 sTan
uccienoBanus). Taxke He ObUIM 3apETUCTPUPOBAHBI KAaKUE-THOO CYIIECTBEHHbBIC
no3utuBHbIe caBuru KiK.

Takum o00pazoMm, NMpOBEAECHHOE KIMHUYECKOE HCCIEJOBAHHE C Y4YacTHEM
YeJIOBEKa, CBUCTEIBLCTBYET, YTO B CPABHCHUHU C KOHTPOJBHBIME Ipynnamu (2 u 4),
MOJIy4aBIIUMHU Tporeaypsl Iianedo (Sham-device «ABP-051»), nmpumeHeHwme
aKTUBHOTO anmapara ¢ ucnosibzoBanueM nporpamm UOHC Nel m Ne2 mpuseno k
noctoBepHoil crabmnu3anmu CAJl Ha ypoBHE II€JIEBBIX IMOKa3aTelie Kak y
nanueHToB ¢ Al', Tak u XAI'. Benmmunna A/l ctpemunach K 1ie1€BOMY 3HAYCHUIO,
HO OOHapy)XeHHas pa3HMIla He Obutia aoctoBepHo HU npu Al, Hu npu XAT.
Koppekiuss Benmuuunbl  AJ[  compoBokjanach CTATUCTUYECKH  3HAYUMBIM
YMEHBIIICHUEM KOJIMYECTBa OOJIBHBIX C Kajno0aMu M HMX OaTIbHOW OIEHKOW, B
JTAHHOM CJIy4ae, 10 COOCTBEHHOM OIIEHKE, COCTOSIHMS manreHToB mo BAIIL.

3apeructpupoBaH (PaKT COXpaHEHHS] JOCTUTHYTOTO TIOJOKHUTEIHLHOTO
sbdexta B TedueHue 6 Hemenb IMOCJIE OKOHUAHUS Kypca Tepanuud, OCOOCHHO
BbIpaxkeHHOe y nanueHToB ¢ Al'. ¥V 15,4% (6 uen.) nauuentoB ¢ Al u 18,4% (7
yen.) marueHToB ¢ XAI mociie OKOHYaHUSI KypCOBOTO JIEUEHHUs HaOJIOmasics
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COMHUTENBHBIA d(PheKT (HE3HAUUTENIBbHOE YJIYUIlIeHHE), YTO PacCleHUBAIOCh KaK
OTCYTCTBHUE MOJIOKHUTEIBHOTO pe3yibTaTa. Y 2 u3 6 manueHToB ¢ Al', BRIMMCAHHBIX
C COMHHUTEJBHBIM PE3YJIbTATOM, B T€UEHUE 2-X HENENb MOCIe 3TOr0 OTMEYaaach
crabunuzanus 1enesoro opucuoro AJl, T.e. B 33,3% cnydaeB ObUl yCTaHOBJICH
3bdexT QyHKIMOHATBHON KyMyJsMU. Y HE3HAYUTEIHLHOTO YHWCJa MalueHTOB
MOJIOKUTENBHBIN 2P QEKT, B Mpoiiecce KypcoBoro aeueHus annapatom «ABP-051»,
MOKET He HaOI0JaThCs, HO Hanbosee BeposATHO (B 33,3% citydaeB), OH IPOSABUTCS
C HEKOTOPOM 3aJIEPIKKOM.

HToroBbie pe3ynbTaTbl §-MU HEAEIBHOIO HMCCIEAOBAaHUS IOKa3aJHd, YTO
MOJIOKUTENBHBIN pe3ysibTaT npuMeHeHus annaparta «ABP-051» ns carxkennst AJJ
y nanueHtoB ¢ Al cocrtaBnsger 89, 7% (35 uen.). To ectb, B 001Ieil BHIOOPKE
naieHToB A’ Mo BceM UCHBITAaHUSIM OTCYTCTBHUE TMOJOKUTEIBHOTO 3(deKTa
cocrasisiet Bcero 10,3 % (4 gen.).

Tectuposanue anmnapara «ABP-051» no kpurepusm npou3BOIUTEIBHOCTH U
o6e3zonmacHoctu  (pass/fail)  mokaszano  yAOBIETBOPUTENBHBIM  pe3yJbTaT
UCCIJIEJOBaHMsI, MOJIHYIO0 IPUTOJHOCTh U Oe3omacHOCTh anmnapata «ABP-051» s
IIPaKTUYECKOTO TPUMEHEHUS.

JlonroBpeMeHHbIN JiedeOHbI 3(PPEeKT NpUMEHEeHUs amnmapaTta MOXKET
CBUJETENBCTBOBATh O BIMSHUU alnapara Ha OCHOBHbIE NATOT€HETUYECKUE 3BEHbBS
HapymieHuss AJl, 4ro moarsep:knaercss nuHamMukou kpurtepueB KIK manueHTOB.
YcTaHoBIEH (PEHOMEH KyMYJISILIUHA TUIOTEH3UBHOTO 3(pPeKTa AIMeKTPOCTUMYIISILIUI
or ammapara «ABP-051» mnpm neduennn AI. B mnOpoBEeAeHHBIX Hay4HBIX
UCCIENOBAHUSX U MPAKTUYECKHX  HAOMIOAEHUSX  BBISIBJICHA  BBICOKAs
3¢ (HEKTUBHOCTD ANEKTPOCTUMYIISIMU OT annapara «ABP-051» npu neuennn Al u
XAT'.

WTak, KIMHMYECKOE HCIBITAHUE C Y4YaCTUEM YEJIOBEKa IIOKA3aJlo, YTO
mequimHcknit anmapat «ABP-051» mis nposenenus UOHC ¢ nenbro koppekiuu
cuctemuoro AJ[ mpu AT’ u XAl mpusHaH manueHTaMu yJ0OHBIM U TMPOCTHIM B
OPUMEHEHUHU, HEe TpedyeT CHeUaJbHON MOArOTOBKH, MOXET HCHOJIb30BaThHCS
CaMOCTOATEJIBHO B IOMAalIHUX YCI0BUAX. OCBOEHUE MPUIIAraéMoi HHCTPYKIUH 110
IIPUMEHEHUIO MT03BOJISIET IPABUIIBHO ITPUMEHSTH ammapaT. Bo BpeMst TecTupoBaHus
anmnapara (8 Heziesb) He ObLIO BBISIBIIEHO CITy4aeB PE3KOT0 U3MEHEHUS! 1 BDEMEHHOMN
necradmmmzanuu  AJl, HexenaTenbHbIX MOOOYHBIX  3PPEKTOB, MECTHBIX
AJIEPTUYECKUX ~ peakUuid, pa3BUTUA  TaxUKApAUM, TOTEPU  CO3HAHMS,
OpPTOCTAaTHYECKUX PEaKUUi, TOJOBHOM OOJIM M APYrMX MNOTEHIHMAIBHO OIMACHBIX
(U3HOIOrMYECKUX pPEAKUMi OpraHu3Ma He ObUIO BBISABICHO HU y OJHOIO U3
MAIlMEHTOB.

Uccnenosarenu cuurtaroT, 4To MeauIUHCKU anmnapaT «ABP-051» moxHO
cunTath O0e30macHbIM B npuMeHeHuu aiis jgedeHuss AI' u XA mpu ycrmoBuu ero
UCIIOJIb30BaHUSl B COOTBETCTBUU CO CIOCOOOM MPUMEHEHUS, PEeKOMEHOBAHHBIM
IPOU3BOAUTENIEM WK MPOJIaBLIOM 0003HAUEHHOM B MHCTPYKIIUH I10 3KCILTyaTallly,
C YYETOM MEJMIMHCKHUX MOKa3aHUI U MPOTUBONOKA3aHUM, KOTOPBIE TOMYCKAIOT/HEe
JIOTIyCKal0T €ro mnpuMeHeHue. Pa3zpaboTaHHass MEAMIMHCKAs TEXHOJOTHUS
koppekiuu  AJ[  ammapatom  UDHC  «ABP-051» wmoxer addextuBHO
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UCITIOJIb30BATHCS KaK B PA3JIMYHBIX JI€YEOHO-TTPOPHIIAKTUUECKUX OpraHU3aLMSIX PU
KOMILJIEKCHOM JiedeHuu OoiibHbIX ¢ A’ u XAI, Tak U B JIOMalllHUX YCIOBUSIX.
TpeOyroTcs nanbHEWIME HCCIEAOBaHUS MPUMEHEHHUS JaHHOTO MeToja (B TOM
4uclie U B BUJIe MOHOTepanuu) y nauueHToB ¢ Al u XAl B pa3HbIX BO3PACTHBIX U
TeHJECPHBIX TpyNIax C H3Yy4YEHHEM COCTOSIHMS ToMeocTaza U Ooljee
MPOAOJKUTEIbHBIM KaTaMHE30M, B TOM YHCJE JJI1 BO3MOXKHOCTH JOJITOCPOYHOMN
koppekiuu AJl mpu pesucteHtHor Al', M1 OIEHKH OTHANCHHBIX 3(PGhEKTOB,
CTaOMJIBHOCTH W JUIUTEIIBHOCTH TIOJIOKUTEILHOTO pe3yJbTaTa M ONTHMH3AIUU
KYPCOBOTO U 3TAITHOTO JICUCHUS.

11 Pe3yabTaTrhl NpoBeaeHNs JONMOJTHUTETbHOT0 MOUCKA HeOJIaronpusiTHLIX
COOBITHI

Jlns ucciaenoBaHus H€6JIaFOHpI/IHTHBIX COOBITHH, CBSI3aHHBIX C DJICKTPO-
CTUMYJIATOpaMH, HMMCHOINMMMUCA HaA PBIHKES, IIPOBOAMUIICA IIOHMCK B 6a3e JAHHBIX
MAUDE (https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfmaude/search.cfm)
u MHRA (http://www.mhra.gov.uk ) ¢ 20/11/2017 mo 20/02/2019. Ilowuck
NpoBOAWIICS MO 3ampocy: UpeckoxHas anekTpoHedpoctumysius, YOHC;
I‘IPGCKO)KHEUI Hepmbepﬂqecmﬂ QJICKTPOCTUMYJIUSA HCPBOB; HHHaMI/I‘IGCKa}I
anektpoHerpoctumysiius;, JDOHC; Dnexkrpoctumynsuus. I[louck HeGnaromnpu-
SATHBIX CO6BITI/II>1, CBA3aHHLIX C HOI[O6HBIMI/I n3aciusaMu, HE BBIABHIJI AOIIOJIHH-
TCIIbHBIX pI/ICKOB.

12 BuiBoabI

Pesynbrarel  nauTEpaTypHOrOo  0030pa  PEUEH3HPYEMBIX  HCTOYHHMKOB,
uH(popma B 0a3ax JAHHBIX, MMOCTIPOU3BOACTBEHHOW HH(OpMAIMKM, a TaKke
KJIIMHAYECKUX MCHBITAHUA H3/ENUs TMO3BOJSIOT OAOOPUTH K M3TOTOBIEHUIO U
oOpaIIeHnI0 Ha PBhIHKE AJIeKTpocTumMyisitopa «ABP» — s HeMenukamMeHTO3HOM
KOPPEKIIMA CHUCTEMHOTO apTepualibHOro namieHuss wmeromom UYOHC —
JTAHAMHAYECKOM  DAJNEKTPOHEMPOCTUMYJSIIMEW B KaueCTBE  JONOJHEHUS K
KOMIUIEKCHOMY MEAMKAMEHTO3HOMY JICYEHUIO.

Menununckuii ¢uznorepaneBTudeckui ammapat «ABP» MoxHO cuuTarth
O6e3onacHpiM B mnpuMmenenuun g jedenus Al u XA mpu ycrnoBum ero
UCIIOJIb30BaHUSI B COOTBETCTBUU CO CHOCOOOM NPUMEHEHUS, PEKOMEHI0BAaHHBIM
MPOU3BOAMUTENIEM WM MTPOJIaBIIOM 0003HAYEHHOM B MHCTPYKLIMH MO SKCILTyaTaluHy,
C YYETOM MEJMIMHCKUX MOKa3aHWW U MPOTUBOINOKA3aHUM, KOTOPBIE I0MYCKAIOT/HE
JOMYCKAalOT ero mnpuMeHeHue. Pa3paboraHHas MeAMIIMHCKAs TEXHOJOTHUS
koppekiuu AJl anmapatom «ABP-051» moxeT 3ppekTUBHO UCTIOIB30BaThCS KaK B
pa3MYHBIX JIe4eOHO-TIPOPHUIIAKTUYECKUX OpraHU3alusIX TMpU  KOMIUIEKCHOM
aedennn O00apHBIX ¢ A" 1 XAI, Tak U AJi1 CaMOCTOSATEIBLHOTO MPUMEHEHUS
MalreHTaMH B JIOMAIIHUX YCJIOBUSIX.

[Ipeumymectna, CBS3aHHBIC Cc VCIIOJIb30BAHUEM YPECKOKHOTO
anekTpoHeiipoctumyisatopa «ABP-051» nmo Ha3HaueHWIO U MPOTHUBONOKA3AHUSIM,
3HAQUUTEIBHO IIEPEBEIIMBAIOT HEKEJIATENIbHbIE PUCKH. [lOIOKUTENIbHBIE PUCKH
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CHIDKAIOTCS B MakcHMalibHOM crerenn. Kpurtepuu pass/fail mequiuackuii anmapar
«ABP-051» npomer.

TpebyroTcst MPOCTIEKTUBHBIE MYJIBTULIEHTPOBBIE MCCIEA0BAaHUS AJIs OLICHKU
0e30macHOCTH U 3(PPEKTUBHOCTY IMPUMEHEHUS TaHHOTO METO/1a (B TOM YHUCIIE U B
BUJIe MOHOTepanuu) y nanueHToB ¢ AI' u XAl B pa3HbIX BO3pacTHBIX U I€HAEPHBIX
IpyIIax ¢ U3y4EeHUEM COCTOSIHUS roMeoctasa (ounoxumumyeckue metonbl, BCP u
np.) B 0ojee NpOAOIKUTEILHOM KaTaMHe3€. 3a/laud JaJIbHEHIINX UCCIeA0OBaHUN
MOTYT OBITH CIIEAYIOIIME: YTOUHEHHE MPOTOKOJIOB MPUMEHEHHS U MEXaHU3MOB
neuebHoro neiicteust YDHC; BbIsIBIEHHE CKPBITHIX PUCKOB, TOOOYHBIX 3(PPEKTOB U
OanmpHEOpeakuui; paznuuuid B A(P(GEKTUBHOCTH pPA3IMUYHBIX TUIOB «ABPY;
CpaBHEHHE  HKOHOMHUYeckor  sddextuBHOCTH  «ABP» ¢ 0OBIYHBIMEU
(bapMaKoIOTUYECKUM JICUCHUEM U APYTUMH IIEKTPOTEPATHSIMHU.

13 Nudopmanmsi 00 ycTpoiicTBe A1 MOJIb30BATEsI

[TonHBIN KOMIIJIEKT YCTpOﬁCTBa COCTOHUT M3 PYKOBOACTBA I10 3KCINIyaTalliu,
KOTOPOC COACPKUT NCUCPIIBIBAIOIITYIO I/IH(bOpMaI_[I/IIO, H€O6XOI[I/IMYIO ITOJIB30BAaTCJIIO
A YCIICIIHOTO IIPUMCHCHUS U pa6OTLI C YCTPOﬁCTBOM.

14 Kpaauduxkauuss dejioBeka (WM TPyNibl), KOTOPbI MpoBeJ
KJIUHUYECKYI0 OIIEHKY.

Hacrosmyro KIMHAYECKYIO OLIEHKY NTpoBOoAWI: JInmueHko A.A.
buorpaduueckue naHHble nccaea0BaTeNs MPEACTABICHBI B IPUIOKEHUN Ne7.

15 dara caeaywoiueil KIMHAYECKOH OLEHKHU

Me1 3asBisieM, yto KnuHuueckasi olleHKa i 3JeKTpocTumystopa «ABP-
051» OyaeT HEMEJIECHHO OOHOBIIEHA C YYE€TOM BO3MOXKHBIX CEPHE3HBIX U3MEHEHHM
KOHCTPYKIIMHA, HOBOBBEICHUW, W3MEHEHUW B NPOU3BOJACTBEHHBIX IPOLENYpPaX,
COOTBETCTBYIOIIMX M3MEHEHUNW B KIMHHUYECKUX OOJIACTAX, CBSA3AHHBIX C
YCTPOMCTBOM, NAaHHBIX, MOJy4eHHbIX B pe3ynbrare [eiictBus PMS u PMCEF,
BJIMSIONIME HA 0€30MacHOCTh U / uin 3((HEKTUBHOCTH YCTPOICTBRA.

16 AHaJIM3 MOCTIPOM3BOACTBEHHOM HHPOPMALIUA U HA30P

AHanu3 TMOCTOPOU3BOACTBEHHONW uHpoOpMaluu (Ompochkl MNOTpeOuTeneH,
MOCTYIUICHUE TPOAYKIIMM B PEMOHT, KOJIMYECTBO BBISBICHHBIX MATOJOTHM,
YIOBJIETBOPEHHOCTh MEIUIIMHCKOTO TIepcoHaia paboToN M3Ieaus 3a Mepuoi Mai
2017 rom mo mait 2018 roma mokaszay, YTO MPOAYKIMS OCTAETCA CTAOMIBHOU
MPUMEHUTENHHO K Ka4€CTBY, MEPOIIPHUATHUS IO TOpaOOTKE M3AEIUs He TPeOyroTCs,
IMPOTa MPUMEHEHUS U3JEIUs OcTajlack 0e3 W3MEHEHWH ¢ Hayajga BBITyCKa
u3envs. BBIIBIEH BBICOKMH Oalll MOTPEOMTENHCKOM OICHKH MEIUITMHCKOTO
U3JIEIIHS TI0O KPUTEPUSIM «YTOOCTBO M MOHATHOCTHY» MHCTPYKIIUH 110 TPUMEHEHUIO.

Brimonnen Otuer no nocrapoaaxHomy kontpoito PMCF, penakius 01 ot
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10 mag 2018 roxa.
17 3asiBienue

B pamkax 3Toif HEOmyOJUKOBaHHOM / OIMYyOJWKOBAHHOM JOKYMEHTAIIUU MBI
3asIBIISIEM, YTO YCTPOWMCTBO OieKTpocTuMyissitop «ABP» (Momenmn «ABP-051»,
«ABP -052») 6e30macHO W MOAXOMUT Ui TPEANOIAracMoro HMCIOIb30BaHus. B
COOTBETCTBHHM C KIMHHYECKUMU JaHHBIMHM, H3JIOKECHHBIMA B MeIuUMHCKOM
Hupextuse 93/42 / EEC ¢ nonpaBkamu, BHeceHHbIMU B [lupextuBy 2007/47 / EC,
Obl1 BeIOpaH cmoco0 cOopa KIMHWYECKOW WHGoOpMamuu O OE30MacHOCTH U
3(pPEKTUBHOCTH, BBHITEKAIOUINX U3 MPEANOIaraéMoro MCIoab30BaHUs YCTPONCTBA!
yepe3 OMyOJUKOBaHHBIE U / WM HEOMyOIWKOBaHHBIE MUCbMEHHBIE JOKYMEHTHI O
KIIMHUYECKOM OIBITE HCIOJIB30BAHUS TEXHOJOTMM M KIMHUYECKOTO OIIbITa
UCIIOJIb30BAHUS ~ KOHKYPEHTHBIX  YCTPOWCTB C  IIOMOIIBIO  KIMHHUYECKHX,
OMOJIOTHYECKUX, TEXHUUECKUX CPABHEHUH.

YCTpoiicTBO COOTBETCTBYET TPEOOBAaHUSAM, ONpeeieHHbIM B [Ipunoxenusx 1
MDD 93/42 / EEC k cratesam 1, 3 u 6a.
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HPUJIIOXKEHUSA
[Mpuaoxenne 1

OEAEPAABHAS CAYJKBA TTO HAA3OPY B COEPE 3APABOOXPAHEHWUSA
(POC3APABHAA3OP)

PETUCTPALUIMOHHOE YAOCTOBEPEHHE
HA MEAULIHHCKROE U3AEJIUE
ot 31 mapra 2016 roaa Ne P3H 2016/3776

\.J| Ha MemnmHCKOe H3/1eNHe
/= || DAeKTPOCTAMYJISITOP YPECKOXKHBII /ISl KOPPEKIIMHA APTEPHAIBLHOIO AaBJIEHHS
|| «<ABP» no TY 9444-005-12342964-2015

Hacrosiiee perucTpaioHHOE yI0CTOBEPEHHE BBIIAHO

O6mecTBo ¢ orpaHM4enHoil oTBeTcTBenHOCcTHIO "HHpepym" (000 "Undepym"),
Poccus, 620026, CeepasioBekas 061acTs, r. Exarepundypr, yi. Beannckoro, 1. 86,
| od. 487

IIpousBoaurens

&) O6mectBo ¢ orpannyenHoii oTsercreennoctbio "Hugepym" (000 "Hndepym"),
Poccns, 620026, Ceepanosckas o6aactsb, r. Exatepun6ypr, ya1. Beaunckoro, 1. 86,
|| od. 487

MecTo IpoM3BOACTBA MEIHIIMHCKOTO H3IENHSA
"Il 623417, CepasoBekas o6aacThb, r. Kamenck-Ypaascknii, yi1. Mexanu3aTopos, a. 74

|| Homep peructpanuonsoro gocse Ne P1-9190/51522 ot 10.11.2015
Buna meaununckoro u3aenus 181480

|| Kiacc MOTEHIMATBHOTO PUCKa IPAMEHEHHS MEUIIMHCKOTO H3IEHs 22

4| Koz O6mepoccuiickoro ki1accubukaropa IpoayKIHH I MEIHIMHCKOro u3senus 94 4410

Hacrosiiee pericTpaiMoHHOe yAOCTOBEPEHHE HMEET IPHIOXKEHHE Ha 1 jucTe

v
Y 4

S
2

npukasom Poc3apaBnanzopa ot 31 Mapra 2016 roma Ne 256
JIOMYIIEHO K 0OpaIleHHIO Ha TePPUTOPHH Poccuiickoii OF

PykoBonutens ®enepanbHoii cayxKOb1
1o Haj3opy B cdepe 3ApaBOOXPAHEHHS

! Hg10 » ®)
I not g
Bt s

0,

%, %,
@ & G o
Xq
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IIpunoxenne 2

EC CERTIFICATE

Certificate No 1942/MDD

Full Quality Assurance System Approval Certificate

On the basis of our examination carried out according to Annex Il, excluding section 4, of
the Directive 93/42/EEC and its revised version, we hereby certify that:

Inferum LLC
620026 EKATERINBURG - Belinskogo Street 86 - 487 (RUS) - Russian Federation

manages in the factories of:

623417 Kamensk-Uralskiy City, Sverdlovsk reg. - Mekhanizatorov Street, 74 (RUS) -
Russian Federation

620100 EKATERINBURG - Sibirsky Tract, 12, b.1, of. 206 (RUS) - Russian Federation

a quality assurance system ensuring the conformity of the following products:

Electrostimulators
Type ref. ABP-051; ABP-052.

with the relevant essential requirements of the aforementioned directive (from design to
final inspection and testing) and it is subject to surveillance as specified in section 5 of
Annex Il.

Reference to IMQ files Nos:
DM16-0004708-01.

This Approval Certificate is issued by IMQ S.p.A. as Notified Body for the Directive
93/42/EEC and its revised version.
Notified Body notified to European Commission under number: 0051.

Date: 2017-09-01

" @IMQE

ISTITUTO ITALIANQ DEL MARCHIO DI QUALITA

Expirying Date: 2022-08-31

IMQ S.p.A. - 1-20138 Milano
Via Quintiliano 43

tel. + 39 0250731
www.ima.it

This Approval Certificate is subjected to the provisions laid down in the “Rules for managing the EC
Certification of Medical Devices on the basis of the Directive 93/42/EEC”.
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IIpunoxenne 3.1.

OEJIEPAJILHASA CIYIKBA 110 HA30PY B CPEPE 3/IPABOOXPAHEHHSA
¥ COIMAJIBHOTO PABBUTHSA

PETHCTPAIITHOHHOE ¥JIOCTOBEPEHHE

Ne ®@C-2005/004 or 04 mapra 2005 roaa

Jleiicreureasio 10 04 mapra 2010 roaa

Hassanue merona: JIMHAMHYECKAS 2/1eKTPOHEHPOCTHMY.ASIUS

Annorauuns: =
Jlunamuueckas aextponeiipoctumynsuus (JIDHC) — cnocob 4peckoxHoi
3NEKTPOHEHPOCTHMYIIALNH, 3aKTIOYAIOMICA B BO3ICHCTBHM HA pedieKcoren-
Hbie 30HB! ¥ AKYIYHKTYPHBIC TOUKH HMITYIbCAMH JICKTPHYECKOrO TOKa, opma
KOTOPBIX 3ABHCHT OT 3HAYECHHI NOHOTO MCKTPHYCCKOrO CONPOTHBACHHA (MM-
11e/1aHca) MOBEPXHOCTH KOKH B MOICKTPOAHOM YHaCTKe.

Bo spems JIDHC ocyuecTsisercs 10KaibHOE BO3ACHCTBHE HA OrPAHHUCHHbIH
YHACTOK, aKyYIyHKTYPHYIO TOYKY MaH 00pabarsiBalorcs oGwmpHbie peduiexco-
rennble 301bl MOCPEACTBOM BCTPOCHHBIX H BBIHOCHBIX JICKTPOJIOB.

INoKasanusi, NPOTHBONOKA3AHNA M MATEPHAILHO-TEXHHYCCKOE OCHAILCHHE W3-
noKeHs! B npuwioxeHun. bes npunoxenns (1 aucT) HEACHCTBHTENIBHO.

Paszpaborunku:
000 «Pernonanbblii LSHTP aanTHBHO-peLenTopHoii Tepanuy (Poccuiickas
®enepauns, 620075, r. Exarepunbypr, ya. Buoxepa, 16 «b», Ten. 349-40-91)

Denepanbhblii HAYUHBIN KIHHAKO-OKCIIEPHMEHTAILHbIH UCHTP TPAAHLHONHBIX
METO/IOB JIMATHOCTHKH M JieUeHHS

(Poccuiickas ®enepauns, 127206, Mocksa, yi1. Bysernua, 12; c1p. 1,

Ten. 211-47-38)

MeaHUuHHCKAS TEXHOJIOTHS NIPeJIHATHAYMEHA LIS :
Bpaveii, npoieiumx Kype oGyueHns no AHHaMH4eCKoi 2JICKTPOHEHPOCTHMY-

JIAUMH.

PyxoBoauTean § P.V.Xabpuesn

Dan. G4 ENIR. NT Toemans. 2008,
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[punoxenne 3.2.

- GEAEPAILHAA CIIYIKBA 110 HAORY B CORPE 3NIPABOOXPAHEHHNA
e M COUMAJIBHOIO PASBHTHA e

NPHJOKEHHE
K PErHCTPAIIHOHHOMY YJIOCTOBEPEHHIO

Ne ®C-2005/004 ot 04 mapra 2005 roaa

Hassanue seroaa: JMHAMHUECKAS Y ICKTPOHEHPOCTHMYISIUS

HNokazanusi:

IMpoduaaKTHKa i CHMNTOMATHYCCKOE JeUCHHE pasHunbIX 3a601€BaHNI M CHH-
JAPOMOB C LEIbIO JIOCTHACHHA 06¢360IHBAIOMIET0, CMIAZMOJNTHYECKOrO, NPOTH=
BOBOCHATHTEIBHOrO, HMMYHOMOYAHPYIOIETO H obueykpenasiontero sdppek-
TOB.

IpoTuBonoKa3anns:

HenepeHoCHMOCTb MEKTPHUECKOTo TOKa;

Hasnuse HMIUIAHTHPOBAHHOIO KapAHOCTHMYIATOPA;

DnuaenTHHeCKuit cTaTyc;

HosooGpa3zosanus MoGoi HTHONOTHH H JIOKATH3ALNM]

JluxopazKa HESCHOro renesa;

Tpomb03 BeH;

COCTOSHHE OCTPOrO MCHXHYCCKOro, ANKOroAbHOIO MM HAPKOTHHECKOIo
BO30YKACHUA.

L]

MaTtepuaabHo-TeXHH4ecKoe ofecneienue MeToLa:

o Inexrpoctumyaarop (IC) UPECKOKHbII npoTHBobONEBOH NOpTaTHBHbIA
«JIDHAC» (PY M3 PO Ne 29/23020701/2051-01 ot 06.12.2001.);

o IC umnyascubiii ICH-032-1 «IlpoTom» (PY M3 P® Ne 29/23020502/3939-
02 ot 18.06.2002.)

e IC upecKOKHBbIil NPOTHBOGOICBOI ¢ BHYTPEHHUM M BBHIHOCHBIM JIEKTPOAR-
MH NOPTATHBHbI: «JmaJOHC-T» n  «IuaJIDHC-IT» (PY M3 P® Ne
29/23030902/5391-03 or 26.06.2003.)

e DC ¢ BHYTPEHHHM H BBIHOCHBIM MIEKTPOAAMHM nopratusubiii «/Iua/IOHC-
MK» (PY ®C 022a2004/1312-05 ot 03.02.2005.)

P.V.Xabpuen

Baw. 04 4018, MT Nimams. 204
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POCCUMCKOE

N

ABTOPCKOE m OBILECTBO

CBUTETEABCTBO

Ne 6973

O AEIOHUPOBAHHHU H perucrpalyy Npou3BeAeHHus —
00'beKTa UHTeAAEKTYaAbHOM COOGCTBEHHOCTH
Hactosmum yaocrosepsercs, uro B Poccuiickom Abrtopckom O6uiectse aenonnposan H
3aPErHCTPHPOBAH OGBEKT HMHTEANCKTYaAbHOH COGCTBEHHOCTH - PYKOmHCH yueGHON IpOrpammbr
€ MEeTOAHYECKHMH pPaspaboTKaMH JAA NPenojaBaTeAeH 10], HazBaHHeM “OuHamunyeckas
anekrTpoHeWpocTumynsayma annaparamm I3CU-032-«lMporon», AIHAC,
AnaQ3HC T u AuaQ3HC AT?”, asropamu kotopoil, no uX cOGCTBEHHOMY 3aABACHHIO,

apasiorcs Yepuvimen Barepnii Baagumuposuu, Baracos Amugpeii Arexcamaposnu, Maraxos

Bragamup Bacurvesuu, Yuunrxosa Mapuna Buxroposna v Hpanosa Hagzexaa Hpanosna.

ITo 3aABACHHIO yKa3aHHbIX aBTOPOB, BCe npasa Ha Aanublii 06DbeKT
MHTEAAEKTYaAbHOH  COGCTBEHHOCTH,  CO3AaHHbIH 1 maa 2002 rosa, npunagrexar

HUCKAIOYHTEADHO BblllleyKasaHHbIM AHLAM.

Yepuvimen B. B., Baacor A. A., Maraxos B. B., Ynuuxosa M. B. w Hpanosa H. H.
CBHAETEABCTBYIOT, YTO MPH CO3JaHHM BbilleyKasaHHOro o6bekTa WMH He ObIAH HapylieHbl npasa

HHTEAAEKTYaAbHOH COGCTBEHHOCTH JPYTHX AHLL.

Cootserctsyiomas 3anucb B Peectpe 3a No 6973 or 23 gexabpa 2003 roga nwveetcs.

Oé6iecrsa.

I'. . Bapees

IIpunoxenne S.1.
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o _’-@EABPAALHM CAV)KBA 110 HAAOPY B COEPE 3APABOOXPAHEHM}I -
:  (POCIAPABHAASOD) »

e A 6 e o e e

VPEFHCTPAHHOHHOE Y,LIOCTOBEPEHHE

HA MEAWUHUHCROE U3AEJIUE
ot 23 nexabps 2016 rona Ne @CP 2011/11772

o Ha Mennnmmlcoe w3enHe . 2
1 DuextpocrmysTOp qpeckoumuh st nomeitmnn Ha BA3 JIBHAC-Kapmm :
| mo TY 9444-005-44148620-2006

o kHacTomee pemcxpanuonnoe ynocmnepenue BBIIAHO
~ O6mecrBo ¢ orpanmelmoii OTBETCTBEHHOCTHIO "TPOHHTEK"
(000 "TPOHHTEK"), Poccns, et
= 620146 Cnepaaoacmoﬁn s T Exarepmiﬁypr, yn. Axaneunxa lIoc'ronckoro, n. 15 :

- Hponssonmm, ' et
O6mecTBoO € orpanmelmoii o'rne'rmennomm "TPOHHTEK" s
| (000 "TPOHMUTEK"), Poccusi, e, :
620146, Csepuaoamn 0611 r. Elca'repnnﬁypr, le Alcauxenm Hoc'ronclcom,n lS:_"

i j;lMec'ro npousnoz:cma Mezmnm!cxoro nznemx
- 000 "TPOHUTEK", Poccus, : o 3
620146, Csepzmoscm 00, 1. Exa'repnnﬁypr, ya Axanemma l'locroncxom,n 15";

: ,jHouep pemcrpaunonnoro nocke Ne PJI-14930/73544 o'r 16 122016
:_ ';;'Bml Mezmmmcxoro uanemm 181480 :
& K.uacc noremma:rbnoro pncxa npmeneum Menmnmcxoro mxenua Za - S5
5 -Ko,z[ Oﬁmepoccuﬁcxoro xnaccud)nxa'ropa nponymmn zum Mezmunncxoro n:me:mx 94 4410

5 Hacrosmee pemcipannonuoe ynocmaeperme uMeeT n‘pnnoxcenne na 1 Jmcre

2 V'Bammrem, pyxonomem @enepmnoﬁ eny:xﬁbl v'
: no nansopy n cqpepe :mpanooxpanemm L

[Mpunoxenne 5.2.
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JAEKJIAPALIASI O COOTBETCTBHUHA
OO6mecTBo ¢ orpanuyenHoi orseTcTBeHHOCTRIO "TPOHUTEK", (000 "TPOHUTEK")

HAHMEHOBAHHE OPraHU3allMy, MPHHABIIMX AEKJapaLHIO O COOTBETCTBUM

3aperucTpupoBaHo HHcTeKIHel DeepanbHON HATOTOBO CiTy kOB 110 JIeHHHCKOMY paloHy ropona
ExatepunOypra, aara perucrpanuu 16.08.2012, OI'PH: 1026605232334

CBE/ICHHS O PErUCTPALMK OPTaHH3aLMH HIIH HHIMBH/YILHOIO NIPeANPUHHMATES (HAHMEHOBAHHE PETHCTPHPYIOLIErO

opraHa, IaTa perHCTPALH, PETHCTPAUMOHHBIH HOMep
Anpec: 620146, CepmoBckas o6nacts, ropoj Exarepuntypr, ynmuna AxageMuka [TocToBekoro, [om
15, ®axruuecknit anpec: 620146, Cepmiosckas 06nacTs, ropox Exarepunbypr, yiuna Axagemuka
Iocrosekoro, oM 15, Tenedon: (343)2166026, dakc: (343)2672330, E-mail: corp@denascorp.ru
azpec, TenedoH, pakc

B JIMLIE T'eHepanbHOro aupekTopa Paskuna C.1O.

(nomkHocTs, ®HO pyKOBOAHTEIS OPraHH3ALMH, OT MMEHH KOTOPOIi IPHHAMAETCS eKIapaLtHs)
3asBIISIET, YTO DJNEKTPOCTUMYJIATOP YPECKOKHBIH /s BosaeiicTaust Ha BA3 JIDHAC-Kapmuo, TY
9444-005-44148620-2006

HaHMEHOBAHHE, THII, Mapka NPOAYKUHH, Ha KOTOPYIO PAaCTPOCTPAHAETCA AeKNapalus
Cepuiinbiii Bpmyck, Kog OKITI 2 32.50.21.112, Kox TH B3JT 9018907500

CBE/ICHHS O CEPHITHOM BBITTYCKE HITH NApTHH (HOMEp NapTHH, HOMEpPA H3/Ie/THH, PEKBH3HTBI I0roBopa (KOHTPaKTa),
HaknaaHas, kot OK 034-2014 u (wm) TH BOJI TC wmm OK 002-93 (OKYH)

Hsrorosurens: O6wwecTso ¢ orpaHndeHHo# oTBeTcTBeHHOCTRIO "TPOHUTEK", Anpec: 620146,
Caepanosckas o6nacts, ropon Exarepun6ypr, yauna Axagemuka [loctosckoro, mom 15,
Dakrryeckui axpec: 620146, POCCHS, Cepnosckas o61acts, ropoa Exatepunbypr, yiuna
Axanemuka [Toctosckoro, oM 15, Tenedon: (343)2166026, dakc: (343)2672330

HAHMEHOBAHWE H3TOTOBHTENs, CTPAHB! H T.II.
cootsercTyet Tpeboanusam 'OCT P 50444-92, TOCT P M3K 60601-1-2010, 'OCT P M23K 60601-
1-2-2014

obo3HaveHHe HOPMAaTHBHBIX NOKYMEHTOB, COOTBETCTBHE KOTOPLIM MOATBEPIKAEHO AAHHOM Jieknapauuei

Jexnapanus npuHATa Ha OCHOBAHHH: -PErHCTPalHORHOE yaocToeperne Ne ®CP 2011/11772 or
23.12.16 -npotokon ucneitaHai Nel8/5-038/16MT ot 15.09.16 ULIMT BHUUOTPU U1 B TC
«BHUUDTPU-TECT», Per. Ne RA.RU.21MJI42, anpec: 141570, MockoBckas 0611,
Conueunoropekuii p-H, pabounii moc. Menzneneeso, ®I'YI1 « BHUMDTPHy. -npoTOKOT HCIBITAHMI
Ne18/3-050/16MT ot 15.09.16 HcnbiratensHas 1aGopaTopus 31€KTPOMarHUTHOMN COBMECTHMOCTH
TexHr4eckux cpeicts «BHUADTPU-TECT», Per. Ne POCC RU.0001.21A5150, agpec 141570,
Mocxkosckas 061, CoTHeUHOrOpeKHit p-H, pabounii noc. Menzaeneeso, ®I'YIT « BHUUDTPU»
nnd)opmauux 0 NOKYMEHTAX, ABJAKIIHXCA OCHOBAHHEM LA NPUHHATHA ACKJIapaLHH

Jata npunsitus eknapauuu 14.01.2017

Psapxun C.10.

(unHumansl, hammuius)

SFMCTPAllMH NCKJIapalii O COOTBETCTBHH

Pemcrpaunomxbm Homep RA.RU.10AHM 16, Opran no ceprudukauun npoaykuuu u yeayr OO0

uex-n‘p cep"rmbuxauuu H HCTIBITAaHHH "YpancepmquaT“

h ::‘f;. HoMep aeknapanuu o coorerctBud POCC RU.AM16.J111340 ot 14.01.2017
; (nata 1 PericTPaLMOHHBIH HOMEP AeKIapaiun)
; - CrpyHnkun A.B.

(nonmkf,’uuﬁ‘lanu, (bamunns pyKoBOIHTENA OpraHa 1o cepTHHHKALHH)

NoOPAUYSR

< D3HACMC

[Mpunoxenne 5.3.
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DPENEPAJIBHASA CIVHBA 110 HAJIBOPY B CPEPE 3]IPABOOXPAHEHUSA
" COIIMAJIBHOT'O PA3BBUTHUSA

PETHCTPAIITMOHHOE YJTOCTOBEPEHHE

Ne ®C-2007/ 763 or OF Qbhryed?— 2007 r.

JelcTBHTEILHO 10 AL W 2011 r.

Ha3Banue MeAHIIMHCKO#H TEXHOJIOTHH:
JnHamMu4ecKasi 3JIeKTPOHEeH POCTHMY IS
annaparom «/Ina/IIHC-Kapano» B jieueHnu 60JbHBIX
THNEPTOHHYECKOH 00/1e3HbI0

AHHOTaNUS:

Meton (HU3HOTEpaneBTUYECKOTO BO3NEHCTBHS y OGOJBHBIX THIEPTOHHYECKOH
00JIE3HBIO 3aKNTI0YAETCS B YPECKOXKHOM JUHAMUYECKOH JIEKTPOHEHPOCTHMY AN
(AOHC) pedekcoreHHBIX 30H M aKyIMyHKTYPHBIX TOYEK, ACCOLMHMPOBAHHBIX B
CHCTEME peryjsuuu cocyaucroro ToHyca. KypcoBoe mnpumenenume JIDHC B
COCTaBe CXEeM KOMILUIEKCHOIO JIEYEHHs II03BOJIAET MOBBICUTH 3()(HEKTUBHOCTH
seyeHuss OOJBHBIX TIMIIEPTOHUYECKOH GONE3HBIO 32 CYET  KOPPEKIUH
BEreTaTHBHOIO roMeocTasa (YMEHbLUIEHHE CHMITATHYECKOW aKTHBALMH, CHUKEHUE
LUEHTPAIbHOM  pEryisluH,  yCHIEHHE  [apacHMIIATHYECKOTO  TOHYCa),
CTabUIU3MPOBATH MCHXOIMOLHOHAIBHOE COCTOSIHUE, CHU3UTh MEJMKaMEHTO3HYIO
Harpysky.

l'[oxasamm, NPOTHUBOIIOKAa3aHUA MW MAaTCpHAIIBHO-TEXHHUYECKOE obecnieueHne W3JI0KEHB B
TIPHIOKEHAH T,

Pa3zpaGoTunk/3asiBHTE/Ib:
00O «PeruoHanbHbIi LHEHTP alalTHBHO-PELEITOPHOMN TEPATTHNY.
(620146, r. Exarepunbypr, yi. Akagemuka [Tocrosckoro, i.15).

YpoBenb/MacmTaé HCNOJIb30BAHHS S

ne4eOHO-TIPODHIAKTHYECKHE YUPEXIeHUsS aMOyIaTOPHO-MONMKIMHAIECKOTO MU
CTAallHOHAPHOTO  THIIOB,  CaHaTOPHO-KYPOPTHBIE  YYPEXIEHHs,  LEHTPHI
BOCCTaHOBHUTEJIbHOM MEULIUHEI ¥ peabHIMTall|H.

Me}:llllllleCKaﬂ TEXHOJIOrHSl NpeIHasHa4YeHa aJisi:
Bpaqeifl-cneunanncroxa 110 BOCCTAHOBHUTEJIHHOU MEIUIINHE, ¢H3I/IOTepaHeBTOB,

COWATb,
’.?Qplzof ,'1‘ >
Yua & 5

H.B.FOpreas

3ax. 04-6018. MT T'osnaxa. 2004.

IIpunoxenne 6.1.
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EC Certificate

mdc medical device certification GmbH
Notified Body 0483
herewith certifies that

Tronitek
TRONITEK LLC.

15, Akademika Postovskogo str.
620146 Ekaterinburg
Russian Federation

for the scope

electrostimulators
(see attachment)

has introduced and applies a

Quality System

for the manufacture of the products concerned and carries out a
final inspection as specified in Annex V, Section 3.

The mdc audit has proven that this quality system
meets all requirements according to

Annex V — Section 3
of the Council Directive 93/42/EEC

of 14 June 1993 concerning medical devices.

The surveillance will be held as specified in Annex V, Section 4.

Valid from 2017-06-01
Valid until 2018-10-13
Registration no. D1235500016
Report no. P16-01288-98747
Stuttgart 2017-06-01

Ak

Head of Certification Body
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Ipunoxenne 7

buorpadgus ucciaenosarens

1. damunus:
2. Uma, OTyecTBO:

3. [Oata poxaeHus:

4, YyeHan cteneHb/3BaHue:
5. TenedoH MOOGUNbHbLIN:
6. Agpec an. noyTbl:

JiInnyeHko

AnekcaHgp AHaTtonbeBuY

19 Hos16ps1 1950

KaHavpoaT MeanumMHCKUX Hayk/AoueHT

89120513145

lipa@newhospital.ru; alex.lipchenko@gmail.com

7. 3HaHWe MHOCTpPAHHbIX A3bIKOB (1 — NNOX0, 5 — OTNINYHO):

MHocmpaHHbIU A3b1K Pa3z080p | UmeHue | Mucbmo
Pycckuli pogHOM
Awznutickuii 4 | 4 | 4

8. OnbIT paboTbl (8 06paMHOM XPOHOI02UYECKOM MOPsIOKe, 8 M.Y. yKa3amb Mecmo
pabomsi 1o coeMecmumeri.cmey 8 Hacmosiuee 8pemsl):

[ama

(mecsu/209d)

JHomxHocmb

c

oo

HaseaHue y4ypexoeHusi
lNodpasdeneHue (omdeneHue)
Adpec

PykoBogurenn
KapAHOJOTUYECKON CITYKOBI,
JOLIEHT

2005

Hacr.
BpeMs

I'BOY BIIO «Ypanbckuii
rOCYIapCTBEHHAS] MEIUIIMHCKHUI
yHuBepcuteT Mun3zapasa Poccuny,
kadeapa Tepanuy MOBBIIICHUS
KBaJTM(UKALUU U TPOHEeCCHOHATEHON
MEepenoAroTOBKY Ha 6a3e MEAUIIMHCKOTO
o0benuHenus «Hosast GoabHUIIa»
Anpec YI'MYVY: 620028,

r. ExatepunOypr, yi1. Penuna, 3
Anpec MO «Hosast 6onpaUTIA»: 620109,
r. ExatepunOypr, y. 3aBojckas, 29

3aBenyOUIUI OTACIEHUEM
KapAHOJIOTUI

1986

2005

Meaununckoe oonennnenne «Hoas
0O0JIbHUIIAY
Anpec MO «Hoast 6onpaUTIA»: 620109,

r. ExatepunOypr, y. 3aBojckas, 29

Bpau-kapauomor

1980

1986

«Kapauonorndeckuii HeHTp»
Anpec: 620144, r. Exatepun0Oypr, yin.8
Mapra, 78 a

Knunnueckuii opauHaTop

1978

1980

«CBepUIOBCKUI rOCYAapCTBEHHBIN
MEIULMHCKUI HHCTUTYT», Kadeapa
(haKyIbTETCKON Tepanuu
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Anpec: 620028, r CBepJIOBCK, YII.
Penuna, 3

Bpau-kapauosnor

1975

1978

CaeptoBcKast 00JacTHASI KIIMHUYECKAs
oosisHMIA Ne 1

Anpec: 620102, r. EkarepunOypr, yi
Bousrorpanckas, 185

9. Crtax pab6oTbl: pbmit: 41

no cneunanbHOCTW.

39 |

10. Bbicwiee o6pa3oBaHue, UHTepHaTypa, opAMHaTypa, acnupaHTypa, AOKTOpaHTypa U
KypCbl NOBbIWEHUA KBanucpukaumm, coadya cepTmmUKaumMoHHbIX IK3aMeHOB
(8 0bpamHOM XpOHOI02U4YECKOM r1opsIOKe):

Hama (mecsu/200)

gOMep HaseaHue y4ypexOeHusi
Keanugpukayusi unnoma, ®akynbmem (omdersieHue)
cepmucbukama, c do A0
dama ebl0adu pec
JloueHT JLIN2030560 20.10.2010 I'bOY BIIO «Ypanbckuit
roCyJapCTBeHHAs
MEIUIIMHCKUI YHUBEPCUTET
Mun3sapasa Poccuny»
Bpau kapauonor | Ceptudukar 30 masg 2015 | 30 mas | I'bOY BIIO YI'MY
0166180315742 rozaa 2020 | Munsapasa Poccun
roja
Bpau kapmuonor | Yaocrosepenue | 06.04 2015 | 30.05.20 | TBOY BIIO YIMVY
O HOBBIILIEHUN 15 MunzapaBa Poccun
KBTH (DUKAITAH
2295
Bpau kapamonor | CumerenmsctBo | 05.10.2013 | 24.12. | T'OY BIIO «Ypanbckas
O MOBBIILIEHUHU 2013 | l'ocynapcTBeHHas
KBaJTH(PUKAITHN MEIUITUHCKAs aKaeMHS
Ne8214/13 PocznpaBay
Bpau kapmuonor | CeuzmerensctBo | 05.10.2009 | 05.11.20 | TOY BIIO «Ypanbsckuit
O MOBBIILIEHUHU 09 I'ocymapcTBeHHBIN
KB (PUKAITAN MEIUIIUTHCKIA YHUBEPCUTET
Ne 7162/09 Poczapasa»
Bpau-kapmuonor | CeunmerensctBo | 06.04.2009 | 30.05. | I'OY BIIO «Ypanbckas
O MOBBIILIEHUHU 2009 | I'ocynapcTBeHHas
KBaJTH(PUKAITAN MEIUIUHCKUH aKaIeMHsI
Ne 6136/09 Poczapasa»
Bpau -xapauonor | CeunerensctBo | 01.04.2008 | 24.05. | I'OY BIIO «Ypanbckas
O MOBBIILIEHUU 2008 | I'ocynapcTBeHHas
KBaJTH(PUKAITAA MEIUITUHCKAs aKaIeMHS
Ne2445/08 Poc3npaBa»
Bpau-kapauonor | Ceptuduxar 20 mapra 20 'OV BIIO «Ypanbckas
A Ne 107159 1998 Mapta | ['ocymapcTBeHHas
2003 MEIUIIMHCKAS aKaJIeMUs

Poc3nopaBay
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Hama (mecsu/200)

Homep
dunioma HaseaHue y4ypexoeHusi
Keanugukayus ’ ®akynsmem (omoesieHue)
cepmugpukama, c 0o A9
pec
Oama abldayu
Bpau-kapauonor | Ynmocrosepenue | 01.12.1997 20.03. | 'OV BIIO «Ypanbckas
o mpodeccu- 1998 | I'ocymapcTBeHnHas
OHAJIBHOM TIepe- MEIUIIMHCKAs aKaJIeMHsI
MOJATOTOBKE PocznpaBay
Ne 2709/08-
5957
Kanauaar Junimom MJT Ne 06 mass | «CBepyIOBCKUIA
MEIULINHCKAX 027230 1987 roCcyAapCTBEHHBIN
HayK MEAUIIMHCKUN HHCTUTYTY,
620028, r. CBepaJIOBCK, YII.
Penuna, 3
Kimanueckas VYnocropepenne | 01.09.1978 01.08. | «CepmyioBckuit
OpJMHAaTypa Perucrpanuon- 1980 | rocynmapcTBEHHBIH
HBIHA Ne 881 MEIULMUHCKUI UHCTUTYT»,
620028, r. CBepII0BCK, YII.
Penuna, 3
WnTepHatypa VYnocrosepenue | 01.08.1974 | 01.07. | «CBepminoBckuid
Ne 1969 1975 roCyJ1apCTBEHHbIN
MEIUIIMHCKUN HHCTUTYTY,
620028, r. CBepJ10BCK, YII.
Penuna, 3
Bpau Hunnom S Ne 09.1968 06.1974 | «UuTtuHCKUI rocyaapCTBEHHBIH
431452 MEAULMHCKUI UHCTUTYTY,

wieyeOHoe nenoy, T. Ynra, yi.
I"opbkoro,39a
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11. Yyactue B ceMnHapax, TPEHUHrax, Kypcax no Bonpocam npoBeaeHus
KNMUHUYECKUX uccnenoBaHum (8 06pamHOM XpPOHOI02UHECKOM OpPsiOKe):

HaseaHue y4ebHo20
Hasearue Hama (mecsu/200) 3asedeHusi/opeaHu3ayuu,
adpec (2opod)
c do

3 Good Clinical Practice Cource 16.08. 18.08. | Szeged, Hungary

2007 2007
TpeHuHT B paMKaX MUTHHTa 18.03 19.03. | Mocksa
nccnenosareneit «Beautiful» 2004 2004
Brookwood International Academy Apr 2014

12. YyacTue B KIIMHUYECKUX UCCnefoBaHUAX (B 06paTHOM XPOHOMOrM4YeCcKoM Nnopsiake, B

TOM YKCre B HACTOSILLEE BPEMSI):

Porb [lama
©®a33 (2nasHnbll (200
Kod, Homep Ob6nacmb ucenedo uccredosamerib,
uccriedosaHusi uccrie0o8aHusi co-uccriedogamerib,
e8aHusi c 0o
KoopAuHamop,
hapmayesm u m.n. )
ENO.RU 1/405 | Kapauomorus 11 [';maBHEBIN UccIEIOBATEID 2001 2001
XRP 4563 Kapauonorus Il Co-uccnenoBaTenb 2001 2001
C/5003
Kapaunonorus i Co-ucciaenoBaTeib 2002 2004
Kapnuonorus 11 Co-nccrienoBarenb 2004 2006
Kapauonorus 11 Co-uccrnenosareib 2004 2006
Kapnuonorus 11 Co-nccrienoBarenb 2005 2005
Kapnuonorus 11 ['aBHBIN HCCIeI0BATEND 2005 2005
CL3-16257- Kapaunonorus i Co-ucciaenoBaTeib 2005 2007
056
39039039 Kapauonorus i Co-uccnenoBaTenb 2007 2010
AF3001
CL3-16257- Kapnauonorus Il Co-uccnenonareins 2007 2010
063
D5130C05262 | Kapauomnorus Il Co-uccnenoBarenb 2007 2009
AN-CVD2224 | Kapauosorus i Co-ucciaenoBaTeib 2008 2010
GSK- Kapauomnorus i Co-uccienoBareib 2009 2011
LPL100601
RIVAROX Kapnauonorus Il ['naBHBIN HCCIe0BATEND 2009 2011
ACS3001
SB Kapauonorus 11 Co-ucciaenoBareib 2010 2014.
480848/033
AN CVD 2233 | Kapauosorus i Co-ucciaenoBaTeib 2010 2014.
CACZ885M23 | Kapauosmorus Il ['maBHBIN HccIe0BATEND 2012 2017
01 (CANTOS)
RIVAROXACS | Kapauosorus 1 Co-uccnenoBareib 2015 2017
2002(GEMINI)
Medically 1l | Kapauonorus I ['maBHBIN HCcIeI0BATEND 2015 2018
Patient
Assessment of
Rivaroxaban
Versus Placebo
IN  Reducing
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Porb [ama
®a3a (2anasHnbll (200
Kod, Homep O6nacmsb uccriedosamerib,
uccredo

uccredosaHusi uccrnedosaHus co-uccriedosamerib,

eaHusi c 0o

KoopdAuHamop,
gapmayesm u m.n. )

Post-Discharge
Venous
Thrombo-
Embolism Risk
(MARINER)
PARALAX Kapaunonorus 1 I'maBHEIN HCciIETOBATEIDL 2018 HB
PARADISE | Kapaunonorus 11 ['maBHBIN HccIeI0BaTENb 2018 HB

13. KonnyectBo ny6nukauummn:

122

14. Hayu4Hble paboTbl (nepeveHb MoHOorpadui, ctaten 1 T.M. No NPOUII0 KITMHUYECKOro
nccneaoBaHud, KOTOpOe NaHNPyeTCa NPOBOANTD):

Ne

lNepeyveHb Hay4yHbIx pabom

«OPPeKTHBHOCTH U OE30MACHOCTH TPOMOOIMTHUECKON TEPANTNH Y MAI[ICHTOB
TepaneBTHUECKOro Npopuiis ¢ cyOMacCUBHON TPOMOOIMOOIINEH JIETOUHOM apTepun»,
Ypansckuit MenuuuHckuit xxypHai, 2007, No 7, ¢. 41-45

«TpomOoMTHYECKAs TEpAIHs [IPH TPOMOOIMOOIMH JIETOYHON apTEPUH CPETHETO
pucka: 3¢ (HeKTHBHOCTE, 0€30MaCHOCTS, IIesieco00pa3HocThy, Cepaie 2009, NeS, c.
291-294

«Age and gender features of intermediate risk pulmonary embolism» 7" International
Meeting Acute Cardiac Care October 30-November 1, 2011 Tel Aviv, Israel, p.80

«PerpocriekTHBHAS OIlEHKA pricKa TPOMO0IMOOIIMI ¥ aHATTU3 aHTUTPOMOOTHYECKON
Tepanuu y MalyueHTOB ¢ HIIEMHYECKUM UHCYIHTOM Ha (hoHe PUOpHILISIIUN
npeacepauity KapnuosackynspHas tepanus u npodriaktuka, 2013; 12, ¢. 152

«Ouenka nHdpopmaTuBHOCTH NporHoctuyeckux mozeneit GRACE u TIMI y
MAIUEHTOB C OCTPBIM KOPOHAPHBIM CHHJIPpOMOM Oe3 moabema cermenta ST Ha DKI n
comyTcTByOLIEH Gpuodpuauei npeacepanit» Y paabCKuil MEAMIIMHCKUN KypHaJ,
2013, Ne 7, c. 80-86

«KomOuHupoBaHHas (hapMakOMHBa3WBHAs CTpaTerus JIeUeHus nHpapTa MUOKapaa ¢
norbeMoM cermerTa STy Ckopast MeUITMHCKas ToMotnb, 2013, Ne 3, ¢. 38-43

«CpaBHutenbHas orieHka nHpopmatuHocTH mwkan1 GRACE u TIMI ans onpenenenus
MOKa3aHWH K NTHBA3UBHOMY JICUCHHIO OOJIBHBIX C OCTPHIM KOPOHAPHBIM CHHIPOMOM
6e3 noawema cermenTa ST U comyTcTBYIOIIEH GUOpHILILMEN TpeacepIuii»
Me:xyHapoAHbIHN J)KypHaJ HHTEpBEHIMOHHOM Kapauoanruosnoruu, Ne 35, 2013. C. 56

«O¢dexkTuBHOCT U Oe30nacHOCTh JlaburarpaHa sl NPOPUITAKTHKI
TPOMOOIMOOIMUECKUX OCIOKHEHUN TIPU SIIEKTPUUECKOIN KapHOBEPCUU
¢bubpumauuu npencepauit»y, Coopuuk tesucoB X| MexayHnapoaHoro koHrpecca
«Kapaunoctumy, 27despans — 1 mapra 2014 roxa, Cankr-IlerepOypr, c. 13

«[IpakTruyeckue BOIPOCH MPUMEHEHHUS TIpenapara npajgakca st po(riakTHKA
TPOMOOIMOOTUYECKIX OCIIOKHEHUH Y TAITUEHTOB ¢ (GUOpUILISAIIMEH TIPEeaCepIUii»
Meroanueckue pekomenaanuu, ExatepuaOypr, 2014, 4,5 m.i.

10

«AHTUTPOMOOTHYECKAsI TEpaAIHsl IPH OCTPOM KOPOHAPHOM CHHAPOME» Iocodue A
Bpaueil kapauonoros, ExatepunOypr, 2014r, c. 45
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«AHTUTPOMOOTHYECKAs TEPaIUsl OCTPHIX KOPOHAPHBIX CUHIPOMOB Ha
JIOTOCHUTAIBHOM 3Tane» [locobue 11 Bpaueit kKapaAHOIOTroB U Bpaueii CKopoit

11 MeauIHcKon oMo, ExkarepunOypr, 2015, c. 34

«Knuanuko-(QyHKIIMOHAEHBIE 0COOSHHOCTH MAIIMEHTOB, MEPEHECIIINX HIIEMUICCKUI
WHCYNIBT Ha (poHe pubpriuismuu npeacepanii ¢ ogauM oamom no mkane CHA2DS2-
VASC», Bectauk apurmonorun, 2016, coopauk te3ucor XIl1 MexayHnapoaHoro

12 koHrpecca «Kapauoctumy, c. 30

JlonomHATEIHHBIC KPUTEPUU CTPATU(DUKAIINN PUCKA HIIEMUYECKOTO UHCYIBTA Y
MAUEHTOB ¢ GUOPUILIALIMEH peacepIuil U OHUM HE CBSI3aHHBIM C MIOJIOM 0ajiioM
no mkane CHA2DS2-Vasc, Cepate Tom 16, Ne3, 2017,

¢.197-203

13
JlonoTHUTEIbHBIE KPUTEPUH CTPATU(UKAIIMH PHCKA HIIEMUYECKOTO HHCYIITA Y
MAIUEHTOB ¢ GUOPMIUIALINEH IPEICEPIUi ¥ OJHUM HE CBS3aHHBIM C MOJIOM 0aiomMm
no mkane CHA2DS”-Vasc o0ycioBIeHHBIM apTepraIbHON TUIIEPTOHUEH Y pabCKUil
MeauiHckui sxypHan Ne3, 2018, c¢.5-11

14

Jlouenm kaghedpvl mepanuu gpaxkynomema
noevluieHUsn Keanupuxkayuu u
nOCMOUNIOMHOU NOO2OMOBKU YPATbCKO20
T'ocyoapcmeennozo Meouyunckozo
Yuueepcumema, kanouoam meduyunckux
HAyK, PYK0BOOUMm b KapOuo102uiecKoi
CAAYHCOBL KTUHUKU MEOUUUHCKO20
oo0veounenusn «Hoean 6onvnuuyay

A.A. JIummaeHko

«02» nrong 2019 1.
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01 September 12, 2016 -
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1. Regulatory documents

During the clinical evaluation of the medical device: Trascutaneous
electrostimulator for blood pressure correction “ABP” (models “ABP-051", “ABP-
052”), the following regulatory documents were used:

Annex X of Directive 1993/42/CEE as amended 2007/47/CE Medical Device
Directive (MDD)

MEDDEV 2.4/1 Rev 9 June 2010 Medical devices. Guidance document.

Classification of medical devices.

MEDDEYV 2.7/1 Rev 4 June 2016 Guidelines on medical devices. Clinical
evalution: A guide for manufactures and notified bodies.

MEDDEV 2.12-1 Rev 8 January 2013 Guidelines on medical devices.

Vigilance system.

MEDDEV 2.12-2. Rev 2 January 2012 Clinical evaluation task force post
market clinical follow-up of medical devices under the medical devices directives.

QMS DP 25- 2017 Clinical evaluation.

2. Description of the device, its functions and characteristics related to
the clinical use

2.1. Intended use

Transcutaneos electrostimulator for blood pressure correction “ABP” (arterial
blood pressure; models “ABP-051", “ABP-052") (hereinafter — the device) — an
autonomous physiotherapy device for non-invasive exposure to the low-frequency
impulse current impulses in distal dermatometer areas located in the left forearm. It
is intended for general regulatory exposure to human physiological functional
systems in health facilities, home and field settings to provide treatment and
secondary preventive care in systemic blood pressure (BP) disorders and
concomitant symptoms in persons above 14 years. Device “ABP” is intended for
course treatment of patients as an additional therapeutic method during the main
drug therapy.

2.2. Approval for the medical use

Device “ABP-051" is approved for the medical use by the Federal Service for
Surveillance in Healthcare and introduced to the Registry of the Medical Devices
(Marketing authorization No RZN 2016/3776 dated March 31, 2016) and meets the
technical conditions of TU 9444-005-12342964-2015 (Annex 1).

Device “ABP” is approved for the medical use in the European Union
countries by the Authorized body and meets Directive 93/42 / EEU (EU certificate
Ne 1942/MDD Full Quality Assurance System Approval Certificate 2017-09-01)
(Annex 2)
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2.3 Therapeutic indications of the device:

« episodes of BP increase in stress situations, weather changes and in
persons with neurocirculatory (vegetovascular) dystonia — as an adjunct to
therapeutic measures;

» labile aterial hypertension — as an adjunct to therapeutic measures;

« resistant high blood pressure in patients with arterial hypertension
(essential hypertension) — as an adjunct to complex drug therapy;

 low blood pressure in patients with chronic arterial hypertension
(hypotension) — as an adjunct to complex drug therapy;

« patients aged above 14 years

2.4 Contraindcations for the device administration [10]:

2.4.1 Absolute:

- individual intolerability of the electric current;

- presence of implanted electronic devices (pacemaker, etc.);

- skin damage in the location of electrodes on the left forearm

(macerations, wounds, burns, exanthema, etc.).

2.4.2 Relative:

- neoplasms (tumors) of any etiology or location;

- acute fevers of unknown origin;

- acute psychotic, alcohol or drug-induced excitation conditions;

- pregnancy (first trimester if it is not recommended by a physician);
- general contraindications to physiotherapy;

- patients aged below 14 years.

2.5. Course of procedures

Procedures are performed 1-3 times a day for 14 days, preferrably at the
same time of the day regardless of blood pressure level prior a procedure. Patients
with essential hypertension need recurrent regular exposure courses at least once a
month (for example, from 1 to 14th day of each month).

The device exposure has the effect of functional cumulation, i.e. blood
pressure becomes stable to the end of the treatment.

Pages 3 of 64
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2.6 Device administration

Operational conditions:

Range of working temperatures: from +10°C to +35°C

Relative humidity: up to 93% at 25°C.
2.7 Electric impulse parameters and impulse form

Table 1. Electric output impulse parameters

No  |Output parameters \Value
1 |Duration of the 1-st impulse phase t1f. in the range 15...30 msec
2 [Maximum magnitude of the 1-st impulse phase 30+10V
Maximum magnitude of the 2-nd impulse phase:

3 without load| ~ 95+25V

with load Z= 20 + 2 kOm 85+20V

tlp
1" phase 2"phase
30+10V /-\v

load-free
60+20V

on-load(20+5%)kQ
50£15V

Fig. 1 Form and parameters of a single Impulse

2.8 Classification features of the medical device (MD) in accordance

with section I Annex IX Directive of the European Council 1993/42/CEE as
amended 2007/47/CE

. duration of the use — it is the MD for shor-term use (intended
usually for continous use for less than 60 minutes);

. MD is non-invasive;

. MD is active therapeutic.

In accordance with Rule 9 of Annex IX Directive 1993/42/CEE as amended
2007/47/CE, device Electrostimulator “ABP” (models “ABP-051", “ABP-052")
refer to class lla.
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3. Results of the risk analysis

3.1 While using device “ABP-051”, patients either did not have complaints or
described a mild tingling in the exposure site which resolved spontaneously within
several seconds after the therapy started (15%). The described sensations do not
pose a risk as they refer to the expected normal body reaction to electric current.
Other complaints were not reported [1,2,3].

3.2 During the designing, development and producion, the Commission on
Risk Management made the analysis of the device in accordance with 1SO
14971:2012 using AFAP method, the following risks were identified and
reviewed:

non-conformity of output parameters to the required values (divergence
of the impulse magnitude, rate, non-working function of determination of load
presence/absence);

- incorrect use of the device in electrostimulation regime;

non-compliance of parameters to the intended use;
malfunction of other devices;

electric current injury of a user in electrostimulation regime;
electric current injury;

infection of a patient, user and third parties;

chemical environmental pollution;

: the device use in incorrect regime (error in working regime indication).

Based on the results of the identified risk review, the measures were taken to
reduce the level of identified risks up to the acceptable level. During the measures
taken to reduce risk level, new risks were not identified. The risk analysis report is
presented for the analysis. Edition 02 dated 15 May 2018.

4 Clinical study aim, goals and expected results

4.1 Study aim:

Assessment of efficacy and safety of transcutaneous electrostimulator “ABP-
0517 for correction of systemic blood pressure in clinical practice (arterial
hypertension (AH) and chronic arterial hypotension (CAH)).

4.2 Study goals
- to assess efficacy of the use of device “ABP-051” in AH and CAH

patients based on immediate and remote study results;
- to identify adverse effects [1,2,3];
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- to assess risks of the use of device “ABP-051" in AH and CAH patients
[2,3].

4.3 Expected results

- correction of impaired BP in AH and CAH patients up to a target level;

- reduction of complaints, intensity of pain syndrome;

- absence of dramatic change and transient BP destabilization, adverse
effects, local allergic reactions, evolving tachycardia, loss of consciousness,
orthostatic reactions, headache and other potentially hazardous physiological
reactions;

- quality of life improvement.

5.Methods

The report contains the clinical data obtained from the published materials
(section 6 of the present report), as well from unpublished Protocol Ne CER/25/12
of the clinical study involving human for the period of March-November 2018 in

State Budgetary Healtcare Institution of the Sverdlovsk Region “Sverdlovsk
Regional Clinical Hospital Nel”, Russia, Ekaterinburg (attached).

The main criteria for selection of published materials is collection of data:

- demonstrating conformity of the study device to important requiremets to
safety and device operation;

- confirming clinical efficacy ad safety of the device in:

a)  the use of non-invasive transcutaneous electrostimulation (TENS) for
analgesic purpose;

b) the use of non-invasive TENS for other purposes;

c) effect of non-invasive TENS on cardiovascular and autonomous
(vegetative) nervous system;

d) use of TENS for blood pressure correction.

6. Review of literature related to the clinical study

As the source of search of necessary scientific publications, the following
served: physiotherapy evidence database PEDro (Neuroscience Research
Australia), database of the US National Library of Medicine [PubMed], Russian
base elibrary.ru, database of specialized publications and journals included to the
list of the Russian peer-reviewed scientific journals recommended by the Higher
Attestation Commission of the Russian Federation to publish the main scientific
results of theses
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for academic degrees of doctor and candidate of sciences, as well to international
information systems and databases.

The search was made using key words: Transcutaneous electrical nerve
stimulation; TENS; Transcutaneous peripheral nerve electrical stimulation;
Peripherally  applied transcutaneous electrical  stimulation;  Dynamic
electroneurostimulation; DENS; Electrical stimulation; Current frequency of
3.3Hz; 9.2 Hz; 9.4 Hz; 77 Hz; 140 Hz; Autonomic nervous system; Blood pressure
control; Arterial hypertension; Arterial hypotension; Somatoform dysfunction of
the autonomic nervous system.
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7. Results of the literature assessment

The literature was reviewed via the search of objective data on clinical
efficacy of the method of peripheral transcutaneous electroneurostimulation for
blood pressure correction.

7.1 Review of the historical facts

The Earth peoples began using charges of electric energy directed skillfully
for therapetic purpose much earlier than knew to get it artificially.

It is known that electric catfish took an honorable position in the rage of folk
medicine in ancient Africans. So the famous fresco on the burial wall related to
the fifth dynasty of Egyptian pharaos (about 2750 years B.C.E.), in Saqgara shows
the fishman getting out the giute recognizable electric Malapterurus electricus from
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Nile. Since long time, African native have used electric catfish for general body
consolidation of their children: they make their children to touch it; put them to it;
put them to a barrel with water and the fish; give them the water to drink in which
the fish has been put [4].

Known ancient doctors Skribony Largus, Galen and Diskorid reported in the
I-11 centuries that pais, migrains and gout were treated using Torpedo fish. These
fishes were kept by the doctors in large aquariums, a patient touched the fish by a
sick site and recovered as a result of electric shock. In XVIII century, doctor van
der Lott from Escibo published the article in Holland on treatment propeties of
gymnotus (Gymnotus electricus) — electric eeels used by American natives since
anncient times [5]. Mormyriformes, so called weakly electric fishes like gymnotus
dwell in the basins of Nile, Niger rivers, Alberta and Rudolfa lakes [6]. The fishes
excrete both strong and weak charges. For example, gymnotus excretes impulsees
lasting for 1 msec with frequency 50 Hz (at rate) and frequency 200 Hz (at
feeding), while one of the mormyriformes — gymnarchus (Gymnarchus niloticus) —
impulses 1 msec (1 V) in the range 200-300 Hz. It is of interest the fishes have
underlay numerous breakthroughs in neurobiology and evolutional biology for
several decades [7,8].

In XVI centrury, after the experiences with amber and discovery of new
physical electromagnetism events by W. Gilbert, the investigation of electrical
effect to the body began (Lat. électricus — “amber”) as well for therapeutic
purposes (A. Gordon, C. Kratzenstein, J.Nollet, J. Jallabert, A. Bertolon et al.).
However, various electrostatic devices were mainly used for management of
heachache and other pains of different localizations.

The scientific discoveries in biology, physicis, chemistry, mathematics in the
end of XVIII century lay the foundation for formation of a new medical paradihgm
which allowed further to expand the range of therapeutic methods significantly,
mainly due to electrotherapy with artificial factors. In France, based on the medical
magnet developed by E. Du Bois-Reymond, G.B.F Duchenne, 1847, and W. Erb,
1852, the electrostimulation methods were developed, and the localization of
electromotive points for nerves and muscles was determined on the skin surface.
Later, C. S. Morant and J. Daniaud, for stimulation of nerve mediators in several
diseases for therapeutic purposes, the permanent, impulse and sinusoidal current
with rate up to 1 mA was used, as well cutaneous electrodes with 1-2 cm 2. Current
intensity and exposure time were selected individually. Working current value was
established within 1-2 min. and decreased after the session within several seconds.
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In USA, in XVIII-XIX century, numerous electrostatic devices were used for pain
treatment, one of them, fixed device called “The electreat”, was long used for
practical purposes up to XX century. In FRG, the acupuncture method was
developed by R. Voll (R.Voll, 1960) in which impulse current with rate 0.9-10 Hz
was used most often for exposure to acupuncture points, and current rate and
duration of exposure were selected individually. In Russia, A.Bolotov, I. Gruzikov,
|. Kobat, F. Belyavsky, V.I. Drozdov, O. Kavalevsky, and subsequently — A.E.
Tscherbak, A.N. Obrosov, A.P. Parfenov, V.G. Yasnogorodsky, N.M. Liventsev,
V.S. Ulatshik, F.G. Portnov, A.M. Vasilenko, E.E. Meyzerov, G.N. Ponomarenk et
al. contributed most the development of electrotherapy during this period [9, 10].

However, in XIX century, the need of practicing physicians in the method
was constantly reduced due to development of chemica industry and
pharmacological expansion.

7.2 Modern stage of development
Use of transcutaneous electrostimulation for analgesic purpose

In the second half of XX century, after publication of the “portal pain control”
theory (R. Melzack, P. Wall, 1965), the interest to invasive use of electricity for
pain relief re-emerged. The theory authors sugested that electric stimuli could be
used for activation of myelinized afferent fibers of 1l group of the larger diameter
to block the central transfer of harmful information [11]. The clinical observations
confirmed that transcutaneous electrostimulation (TENS) of peripheral afferent
receptors led to activation of the mechanism of peripheral and central nervous
system underlyinh anti-nociceptive (analgesic) action [12,13]. Initially, TENS was
used for prediction of successful use of electrostimulators — implants exposing to
the dorsal spinal column until it was understood that the non-invasive method itself
can be successful [14].

Currently, TENS is considered a non-invasive, cheap technique used
individually for pain relief [12,13,14,15]. Numerous research works proved the
lack of probability of overdose and few adverse efects (skin irritation under covers
of adhesive electrodes) [16], therefore patients themselves can titrate the treatment
if necessary. The clinical experience shows that TENS can be useful as an adjuct to
drug therapy in acute pain though systematic reviews are contradictory. The
clinical experience and systematic reviews show that TENS are useful in chronic
pain.
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Usually, TENS methods are divided to three groups [13,14,17,18,19]:

1. Conventional TENS — high frequency (> 50Hz) and low frequency (1-
2 mA) device exposure is performed on direct pain area and corresponding
segmentary in minimum or comfort current sensation by a patient for selective
activation of peripheral analgesia. It is used in each pain episode.

2. Acupuncture-like TENS — highly intensive and low frequency (most
authors consider frequency < 10 Hz as a low frequency range, others 1-5 Hz, and
frequency 20 Hz refer to the range of ultra-low frequencies [20]) and highly
intensive current exposure (15-20 mA) is made by small-area electrodes (1.5 cm)
in locations of acupuncture points [21], points of nerve-muscular excitability or
trigger points. The aim — generation of muscle twitching to activate motor afferents
of the small diameter for initiation of central extra-segmentary analgesia. It is used
in 15-20 min. sessions at a time.

3. Intense TENS — highly intensive and high frequency exposure is
used when maximal tolerable, at the threshold of pain sensitivity of current rate is
applied. It is administered for 1-3 min. at a time.

In the beginning of XXI century, a new medical reflex-physiotherapeutic
technology was developed, clinically tested and implemented to practical medicine
in the Russian Federation — dynamic electrostimulation.

Dynamic electrostimulation (DENS) — TENS method consisting in non-
invasive exposure to reflexogenic areas and acupuncture points with short current
impulses of various frequency which form depends on values of total electric
resistance (impedance) of skin surface and sub-electrode region [22-26]. During
DENS procedure, using in-built or remote bipolar, coaxial electrodes, the local
electric exposure to a limited area occurs (for example, on the area of direct pain),
acupuncture point, and/or extensive reflexogenic (segmentary) areas are treated.

In the multicenter prospective randomized placebo-controlled clinical study
on effiacy and safety of DENS carried out since 1999 to 2005, 2945 patients aged
7 days to 72 years participated. The signficance of the reslts was determined using
the statistical processing methods The high therapeutic efficacy of DENS method
was shown in various disorders [25]. Based on the results, the evidence base was
generated for physicians with execution of methodical recommendations of the
Federal Service over Surveillance in Healthcare and Social Development RU Ne
FS-2005/004 dated 4 March 2005 (Annex 3.1 and 3.2) and thematical literature
[for example: 25, 26]. The intellectual property was submitted and registered in the
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Russian Authors’ Society — the manuscript of the educational program with
methodical developments for teachers called “Dyamic electrostimulation using
devices ESI-032-“Proton”, DENAS, DiaDENS T and DiaDENS DT” (certificate
Ne 6973 dated 23 December 2003, Annex 4). DENS method is taught in higher
educational institutions of the Russian Federation on the advanced training course
and postgraduate training for physicians of any specialties. DENS method with
evidence level «C» was introduced to National Guidelines of the Russian
Federation “Physical and rehabilitation medicine [10].

DENS method is provided materially and technically with portable
trascutaneous electrostimulators. DENS devices are approved for the medical use
by the Ministry of Health of the Russian Federation and Federal Service over
Surveillance in Healthcare and introduced to the registry of medical devices:
device “DENAS” (Dynamic ElectroNeuroStimulator) — marketing authorization
FSR Ne 2009/06317 dated 27.12.2013 1; device ESI-032-1 “Proton” — marketing
authorization of MoH RF Ne29/23020502/3939-02 dated 18.06.2002; devices
“DiaDENS-T” and ”DiaDENS-DT”; device “DENAS-PK” — marketing
authorization FSR Ne2009/06316 dated 27.12.2013 (Annex 3.2.).

Currently, electrostimulator “DENAS-Cardio”, updated device name
“DiaDENS-Cardio”) intended for course use in complex therapy of essential
hypertension for special medical and home administration, registered by the
Federal Service over Surveillance in Healthcare of the Russian Federation,
marketing authorization Ne FSR 2011/11772 dated 23 December 2016(Annex 5.1),
customs tariff code 9018907500 (Annex 5.2). Medical technology “Dynamic
electroneurostimulation using device “DiaDENS-Cardio” in treatment of patients
with essential hypertension intended for physicians —specialists in rehabilitation
medicine, physiotherapists, cardiologists, therapists, was registered by the Federal
Service over Surveillance in Healthcare and Social Development of the Russian
Federation dated 07 August 2007 RU Ne FS-2007/ 163.

All abovementioned medical devices for DENS are nowadays approved for
the medical use both in European Union countries: EC certificate Ne D1235500016
dated 2017-06-01 (Annex 6.1. and 6.2.) as electrostimulators of class lla and
product code 16-255. Therefore the clinical experience and systematic reviews
show that TENS (DENS) is useful for acute and chronic pains and serves as an
effective adjunct of drug therapy, or if the latter is ineffective, for example, in
diabetic peripheral neuropathy. [27]. Moreover, as TENS is non-invasive, then it
can be used as
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preliminary (prophylactic) therapy. The working group of the European Federation
of Neurological Societies (EFNS) assessed the conclusiveness of TENS for
therapeutic interventions using the literature for 38-year period and concluded that
high frequency TENS can be superior to placebo (level C), but inferior to
electropuncture (level B) [12-20, 25, 26].

Use of transcutaneous electroneurostimuation for other purposes

Despite that TENS is a non-drug therapy used mainly for analgesia, it is also
used for non-antalgic purposes in other syndromes and disorders. As TENS is
almost harmful (except for possible interventions to the cardiostimulator work), it
is often used as axillary support of drug therapy and/or other physical procedures
in a wide variety of conditions [19,10,25 ]. So, for example, TENS reduces
incidence of vomitting after hysterectomy [28] and laparoscopic cholecystectomy
[29]. It is used for tissue reparation (healing of wounds, skin flaps and tendon
restoration) [30].

TENS used prior surgery due to cesarean section reduces severity and
incidence of hypotonia after spinal anesthesia in parturient women [31]. In chronic
cardiac failure, TENS led to the increase of the distance walked during the six-
minute walking test and decrease of fatigue which is associated by the authors with
the decrease of sympatethic hyperactivity and increase of peripheral and musclar
microcirculation in the patients [32]. Multiple TENS as additional therapy resulted
to the improvement of ability to walk and decrease of spasticity in the patients
surviving after stroke [33].

There is the evidence that TENS can be useful for several neuropsychological
and/or behaivoral dementia aspects [34].

Likewise, TENS is approved by the U.S. FDA for domestic treatment of
homeostasis disorders related to administration of psychoactive substances to help
in reduction of withdrawal symptoms associated with the metabolism disorder as
the result of administration of psychoactive substances. In February 2018, U.S.
FDA referred TENS devices to class Il providing thereby the reasonable warranty
of safety and efficacy and improving patient access to useful innovative devices
owing to the decrease of standard load [35].

Effect of transcutaneous electrostimulation on the cardiovascular system and
its use for blood pressure correction

There is the actual material stating TENS effect on the condition of the
autonomous nervous system, blood pressure and heart rate. So the systemic review
with the meta-analysis has shown that the use of high and low frequency TENS
can promote discrete decrease of systolic BP, diastolic BP and heart rate in 142
almost
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healthy people (aged >18 years) [36]. The data by other authors indicate the
significant decrease of the vegetative response (based on the results of investiation
on heart rate variability — HRV and respiration rate) in low frequency (0.66Hz)
TENS exposure in peripheral branches of the trifacial nerve in an acute psychical
stress in 30 healthy women aged 25 to 30 years. [37].

Stein et al. checked TENS effects in seven healthy volunteers (four women;
average age 23.3 years) assessing HRV. The stimulation was made in consequtive
days: one day — a low frequency TENS session (10 Hz/200 msec, 30 min), second
day — a high frequency TENS session (100 Hz/200 msec, 30 min). The sequence of
procedures was randomly determined (by lottery). TENS was made using device
QUARK® (Brazil) in the same time of the day in an acclimatized room (23°C).
Throughout the protocol, participants were comfortably located in the supine
position on the back, head located at 30 grades, the knees were supported by the
wedge. To avoid electrical conductivity artifacts, the skin in the location of
electrodes was pre-treated with alcohol solution (70%). Self-adhesive electrodes
(size 9 x 5 cm) were applied daily in the paravertebal ganglion region (from T1 to
L2). Current intensity was regulated every 5 min. determining sensitivity of the
sensory threshold throughout TENS procedure: on the level of comfortable
sensations reported by a study subject, but without muscle contractions. The study
results show that low frequency TENS can reduce activity of the sympathetic
nervous system and increase the tone of parasympathetic nervous system when
used in the paravertebral ganglion region (from T1 to L2) in healthy subjects. On
the contrary, high frequency TENS promotes the enhancement of sympathetic
modulation. Any risks and adverse effects were not reported. The authors showed
that low frequency TENS can be non-invasive, non-pharmacological approach for
reduction of sympathetic modulation [38].

Scudds et al. used various TENS modalities (4 Hz and 100 Hz) in 24
asymptomatic patients (1 man; average age 23 years).

The device electrodes were located on the medical and lateral surface of left
hands of study participants, each session consisted of three periods: stabilization
(60 min.), further stimulation (30 min.) and observations (30 min.). Infrared
thermography and skin thermistor were used. It was found out that highly intensive
exposure prevented cooling of hand skin, i.e. stablizeed microcirculation while
high and low frequency exposures did not change finger temperature [39].

TENS device IBRAMED® (Brazil) was used in essential hypertension in 28
patients. Two pairs of adhesive electrodes from silicone rubber (9x5 cm), after

treatment of a skin region with alcohol and special gel, were located bilaterally on

paravertebral ganglion region (T1-L2). BP and HRV were examined. Low frequency
TENS (4 Hz) performed for 30 min. reduced the activity of the sympathetic nervous

system. However, BP did not change in such settings. The same use of high
frequency TENS (100 Hz) did not change
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VNS, but increased dyastolic BP [40]. The effect of high frequency TENS (150
Hz/300 msec) with comfortable intensity (from 10 to 60 mA) was examined in 34
patients with cardial syndrome X (group 1), 15 patients with coronary heart disease
(group 2) and 16 patients with heart transplantation. Commerically available
stimulator Compact TENS, Neurotechnics Ltd, Aylesbury (England) working from
alkaline battery 9V. Prior the study, to decrese skin impedance, the electrode paste
was applied on contact surfaces, was used in the study. The electrodes (50x35 mm)
were placed on the distance 10 to 30 cm from each other in a common location of the
most intensive pain (groups 1 and 2). In the transplantation group (group 3),
electrodes were located on the distance 20 cm on the anterior chest wall in the
precardial region. Coronary blood flow velocity (CBFV) in the left coronary system
during 5-minute stumulation period using the Judkins-type Doppler method and
blood adrenalin level were examined. The significant decrease of CBFV (P <0,001)
and blood adrenalin level (p = 0,01) in groups 1 and 2. The authors concluded that
TENS can increase coronary blood flow rate at rest. The obtained data suggested that
TENS exposed on microcirculation level which can be related to nerve mechanims
[41].

The review of literature data and the results of in-house studies carried out by
Franco et al. [42] have shown that TENS modulates vegetative balance and
changes reactions of the cardiovascular system as vascular dilatation, increase of
blood flow and decrease of peripheral vascular resistance, heart rate and systemic
blood pressure.

Hereby rather variable TENS parameters were used and depended on
intensity type, frequency, impulse duration, number and location of the electrodes,
and time of the use. It was established that pulse rate depended mainly on
hemodynamic reactions occuring usually in the low (< 10 Hz) or high (< 50 Hz)
frequencies. The use of intensive low frequency TENS (2 and 4 Hz) led to the local
increase of muscular and cutaneous blood flow. On the other hand, the changes
were not shown in high frequency exposure (80 and 110 Hz), frequency 80Hz
promoted vascular dilatation, decrease of systemic blood pressure and
improvement of the sympathetic-vagal balance during exercises. Moreover, high
frequency TENS (70 and 150 Hz) in the precardial region resulted in the decrease
of serum catcholamines in patients with angina pectoris. The authors used TENS
(device Quark, model Nemesys 941, Brazil) in 29 health male volunteers in the
randomized blind study.

TENS was performed for 30 min. in low (10 Hz/200 msec) or high (100
Hz/200 msec) frequency as a symmetrial biphasic wave. Autoadhesive electrodes
(5x5 cm) were located ipsilaterally: proximally in the cervical-collar zone
(paravertebrally between C4 and Th1l) and on the dorsal surface of distal third of
the forearm. Current intensity was regulated initially and in every next 5 minutes
under control of muscular contractions (motor threshold). The abovementioned
procedures were repeated in sham group with the equipment off. The equipment
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was standartized prior and after data collection. The obtained data showed that
TENS modified venous response: low frequencies (10 Hz) increased, and high
frequencies (100 Hz) decreased sensitivity of al-adrenergic receptors. The authors
have concluded that TENS changes venous tone which is confirmed by the change
in venoconstriction reactions and al-adrenergic receptors. The data presents a new
mechanism of TENS action on the cardiovascular system which can affect
hemodynamical and inflammatory reactions in healthy or sick people.

Considering that TENS effect on blood pressure is of growing interest,
Jacobsson et al. [43] examined the effect of low frequency TENS on BP level in 12
patients with essential hypertesion refractory to drug therapy. The commerically
available two-channel impulse low frequency electrostimulator Cefar, Lund (Sweden)
(1.7 Hz) was used in 30-min. procedures twice a day (in the morning and evening) for
4 weeks regardless of BP level. Two pairs of rubber electrodes (50 mm x 35 mm)
were located on the right and left forearms. One electrode was located in the
promimal brachioradial muscle, the second — on the dorsal bone membrane between
the first and second metacarpal bone. It is considered that such location of electrodes
stimulates muscle nerve afferents. After 4 weeks of stimulation, the mean systolic BP
was reduced in 24 hours on 6.3 mm Hg (P<0.05), and the mean dyastolic BP in 24
hours was reduced on 3.7 mm Hg (P<0.05). One week after TENS treatment (5
weeks), the mean systolic BP in 24 hours and mean dyastolic BP in 24 hours
remained unaltered on the achieved level. During the study, there were no significant
changes in mean heart rate. Therefore long-term BP decrease was shown (for 1 week
after TENS completion) in refractory drug therapy of arterial hypertension. The
authors concluude that if the results are confirmed in larger studies, TENS can be
implemented to clinical practice in treatment of drug-resistant hypertension.

The randomized, cross-over clinical study lasting for 2844 days in 32 caucasion
patients with | - 1l grade arterial hypertension (8 women: average age 55 years) was
carried out with two aims: to assess anti-hypertenisve effect of low frequency TENS
in comparison with calcium channel blocker felodipine and assess TENS tolerability
in patients [44].

Device TENS Primo Pro produced by CefarCompex (Sweden) was used. Two
pairrs of adhesive electrodes were located on bilateral forearms. The location of the
electodes was similar [42] which corresponded to the location of acupuncture points
LI 4 and LI 10, however frequency 2 Hz was used in the study: two sets of 8
impulses a second alternates with biphasic waveform due to catode polarity with
greater activity. The stimulation was made during 30 min. in the morning and
evening for 4 weeks. Current magnitude was set by study subjects with the
recommendation to increase the magnitude gradually in order to induce the
contractions of the main mucles not achieving tender levels.
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The subjects were asked to keep the therapy diary, and the stimulator
recorded total stimulation time. The patients tolerated the stimulation well,
however, being asked whether they would accept TENS as a variant for further
treatment, among them, 62% answered affirmatively, while 19% treated furthe
treatment negatively due to a complex and long-term procedure, and 19% -
negatively partically due to discomfort. TENS compared to felodipine reduced
insignificantly BP level. The authors concluded that such use of TENS did not
demostrate any conclusive evidence of BP decrease either after 4 weeks of daily
treatment or after 4 weeks of observation.

Nitz J.C. invesigated hemodynamic values in forty healthy volunteers (11
men) [45]. He used the two-channel electrostimulator (Seal Systems™ Stimulator,
Seal Systems, Australia) with frequency 85 Hz. Four electrodees from silicone
rubbers were locateed in pairs on the back skin, paravertebrally from two sides 2
cm more laterraly than spinous processes Thl and Th5 (one channel from each
side). High frequency stimulation on rate 85 Hz was performed as a biphasic spike
wave attenuating exponentially with impulse form 0.8 msec. Reccurent
measurements in a separate ANOVA group showed the significant decrease of
heart rate (p = 0.000), systolic blood pressure (p = 0.013) and pressure
measurement product (p = 0.000) in TENS group, meanwhile the contol group at
rest showed the signifcant decrease of only heart rate (p = 0.04). The author has
conluded that TENS used per the certain method did not induce adverse
hemodynamic effects in healthy people.

In another work [46], the same device, TENS parameters and method was
used in patients with hardly curable angina pectoris. The results showed TENS is
an effective method for decrease of incidence and severity of anginal episodes and
improvement of hemodynamics in patients with chronic hardly curable angina
pectoris. The authors suggest that the method should be considered as an adjunct to
drug therapy for those patients which are not under satisfactory control of optimal
treatment.

Cramp et al. [47,48] compared high frequency (110 Hz) and low frequency (4
Hz) TENS stimulation in healthy patients for 15 min. in the media nerve of the
right forearm. Block TENS 120Z with self-adhesive electrodes (diameter 2 inches)
was used for electrostimulation. While using low frequency TENS, the
investigators revealed the significant increase of blood flow identified with laser
Doppler fluormetry.

In the cross over, placebo controlled study [49], the effects of device
“DENAS-Cardio” (once a day) on values of clinical measurements, self-control
and 24-hour ambulatory blood pressure monitoring were examined in patients with
uncomplicated resistant arterial hypertension; the possibilities of introduction of
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“DENAS-Cardio” to the regime of management of uncomplicated hypertonic in
inpatient settings were examined; the device effect on values of 5-minute heart rate
variability was investigated in acute test and during 2-week administration, u
tolerability of “DENAS-Cardio” introduction to complex AH therapy and its effect
on quality of life values were examined. 60 persons took part in the study (30 in
each group); the mean age was 53.7 years; there were 28 men, 32 women. Self-
control of BP (BPSC) was performed, heart rate variability (HRV) was assessed,
24-hour ambulatory blood pressure monitoring (ABPM) was performed using the
standard method, and dynamics of quality of life (QL) using Russian version of
Medical Outcomes Study Short Form (SF-36). Anti-hypertensive therapy remained
unchanged during the treatment. The statistical analysis was made using program
Statistica 6.0 and parametric and non-parametric statistical methods. The incidence
rates were compared using method 2. For assessment of relationship between the
values, Spearman correlation and stage-wise regression analysis were used. The
data was expressed as M+m, where M — mean value, m — standard error of the
mean. At p<0.05, the differences were considered significant.

The coaxial electrode of device “DENAS-Cardio” was applied on the ventral
surface of the distal third of the left arm (in the location of acupucture point PC 5).
The program provided 6-10 minute exposure to electric current with frequency
9.242.5 Hz in “77 10” regime (alternating 77+20 Hz and 10+3 Hz, each set of
impulses lasting for 0.25+0.15 sec). The sham device was identical to active device
“DENAS-Cardio” by externam parameters and patients’ tactile sensations. The use
of device “DENAS-Cardio” once day in patients with uncomplicated AH not
controlled with three-component drug therapy allows to achieve target BP in
73.3% of patients. Device “DENAS-Cardio” was well-tolerated. The device
introduction to the treatment regime was well-tolerated by patients. Excessive BP
decrease, symptomatic hypotonia were not reported during the use of the active
device. One 59-year patient with baseline BP 139/98 mm HG while using first the
sham device, had BP decrease up to 95/64 mm Hg. It was decided not to enroll the
patient to the study. The authors have concluded that anti-hypertensive effect of
“DENAS-Cardio” is accompanied with the decrease of SBP variability in daily
hours according to ABMP data and improvement of psycho-somatic parameters of
quality of life. Anti-hypertenisve therapy using "DENAS-Cardio” allows to
decrease the contribution of the sympathetic nervous system to maintain high c BP.
The use of active device “DENAS-Cardio” allows to manage uncomplicate
hypertensive crises effectively and safely in 20% by the 1st hour, in 40% by the
2nd hour, to accelerate the terms for achievement of target BP values during
hospitalization with more rapid elimination of clinical manifestations. The
practical recommendations: it is appropriate to supplement drug therapy of AH
with exposure to device “DENAS-Cardio” once a day in patients with
uncomplicated AH not controlled with combined
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anti-hypertensive therapy, with BP level AJ] >150/90 mm Hg. The course of the
device treatment is 2 weeks; the management of uncomplicated hypertonic crisis in
inpatient settings can begin from a single exposure to“DENAS-Cardio” to reduce
the need of short-acting anti-hypertensive drug and more rapid achievement of
target BP when switched to routine therapy.

Cipriano et al., having established in the previous work, that TENS in the
stellate (sympathetic) gangion increased blood blow in the lower extremities and
attenuated cardiac sympathetic activity (assessed by heart rhythm variability) in
voluntees with normal baseline sympathetic tone, tested the hypothesis that TENS
in the stellate ganglion will reduce sympathetic hyperstumulation and improves
femoral blood flow (FBF) after coronary artery bypass graft surgery (CABG) [50].

In the preliminary literatre review, the authors state that significant attempts
are made for development of the methods for restoration of the vegetative balance
and functional load in patients of the group. TENS becomes a potentially useful
strategy for decrease of angina pectoris intensity and improvement of local blood
flow as it is mediated by myocardial release of B-endorphin also on the higher
systemic level. l.e. TENS can be effective for attenuation of vasoconstriction
induced by hyper-sympathetic activity in CHD patients after CABG surgery.
Moreover, the authors concluded that these TENS effects will lead to the increase
of analgesia and promote to restoration of post-operative functional ability of
patients.

Thirty eight patients were randomized into the study for TENS (Graphpad
StatMate, La Jolla, CA). TENS group consisted of 20 persons, the mean age was
62 years, 11 men. Sham TENS group — 18 persons, the mean age was 66 years, 9
men. 24-48 hours prior the surgery, all patients, to determine reaction of the
sympathetic nervous system and functional ability, underwent “cold pressor” test
and 6-minute walking test. TENS after the surgery begann immediately after
patient discharge from the intensive therapy unit (usually within 24-48 hours),
provided that they were hemodynamicall stable without access to the central
venous canal. At the moment, post-operative clinical results were reported (pain,
opiate dosage and B-endorphin levels). After 5 days of TENS stimulation or TENS
simulation, physiological and clinical results were reviewed. In the same period,
femoral blood flow (FBF) was measured using ultrasound Doppler (Logiq 7, GE
Medical Systems, Milwaukee, WI), and femoral vascular conductance (FVC) was
calculated as FBF/mean blood pressure (MBP, mm Hg) which was measured in the
non-dominating shoulder using the calibrated oscilometric automatic device
(Carescape V100, GE Healthcare). All measurements were made by blindeed
experts to exclude any inteference. During the period, patients were followed by
own physicians and took conventional medical care. The results were statistically
processed suffficiently.
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The electrostimulation course lasted for five days: patients received 30-
minute TENS sessions or sham TENS daily, 4 times a day. Conventional miu sham
TENS was made using device Endomed 684 Device, Enraf-Nonius B.V.,
Rotterdam, the Netherlands, GB 3004. Adhesive electrodes (MultiStick, Axelgaard
Manufacturing, Fallbrook, CA) were located on the distance about 3cm to the right
and left from the spinal midline on C7 and Th4 levels (projection area of the
cerical-thoracic or stellate ganglion). TENS consisted of continuous flows,
symmetrical and rectangular biphasic impulses calibrated at the rate 4 Hz and
impulse duration 200 msec (1602 Gould Electronics, Instruments Systems). The
stimulation rate was 80 Hz, and impulse duration was 150 msec. The intensity of
stimulation (mA) was established on the maximum level in which the subjects did
not report pain, and spontaneous muscle contraction was not observed. The
frequency was selected in order to induce severe paresthesia sensations, but
without pain or muscle contractions. To simulate simulation, time between
impulses was changed from 330 msec to 33 sec to avoid any analgesic effect.

The investigators found that TENS was well-tolerated by all patients without
adverse effects. Sham did not affect MBP, FBF and FVC significantly (P> 0.05).
Conversely, MBP was decreased in TENS group (125 £+ 12 versus 112 + 10 mm
Hg; P <0.05). The finding due to constant FBF increase (95 + 5 versus 145 + 14
ml/min; P <0.01) led to significant FVC improvements (0.85 + 0.05 ml « min — 1
mm e Hg— 1 x 100 in comparison with 1.21 + 0.11 ml » min-1 « mm Hg-1 x 100;
P <0.01). It should be noted that 6-minute walking distnce was significanty
increased during TENS, but not during the simulation (postoperative -
preoperative variations = 35 + 12 versus 6 = 10 m; P <0.05). TENS rather than
sham procedure reduced postoperative pain significantly (preoperative and
postoperative (Borg scale unit): 7 = 2 versus 1 £ 0.5 and 7 + 2 versus 8 + 3,
correspondingly] and intake of opioids (20 + 9 versus 5 + 3 and 25 + 10 versus 28
+ 8 mg/day; P <0.01). It was related to higher levels of circulating B-endorphin
with TENS than to the simulation (478 + 20 versus 589 + 59 and 456 + 26 versus
478 + 27 pg/ml, correspondingly; P<0.01). Therefore the randmized controlled
study first showed that 5-day program of TENS administration after CABG, with
bilateral location of electrodes on C7 and Th4 level, abated physiological effects of
sympathetic stimuation on systemic blood pressure (hypertension) and perfusion of
the lower extremities (vasoconstriction). Moreover, TENS led to the lower
intensity of postoperative pains, significant decrease of opioid intake and greater
ability to walk than sham stimulation. The results show that TENS is a safe and
effective auxilliary therapy to attentuate hazardous consequences of hyper-
sympaticotonia as TENS can promote recovery of postoperative functional ability
after ABG surgery.
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Moreover, the authors have stated that prevosuly published works showed the
improvement of segmentary blood flow as a result of the regional non-invasive
TENS. Such procedure reduced sympathetic activity and improved blood flow up
to 50% in patients with peripheral vascular diseases. But it is quite remarkable that
physicial sequalae of TENS on C7 and Th4 level (projection area of the cervical-
thoracic or stellate ganglion of the sympathetic nerous system) were observed
remotedly from the anatomic regions of the stimulation, i.e. in arterial canals of the
lower extremities. It leads to the logical assumption that effects of stimulation of
stellate ganglions are not limited by a local-regional sympathetic blockade.

In the context, the investigators assume that the generalized effect is caused
by the modulating exposure of high frequency TENS (80 Hz) on opioid body
systems. The literature data provided by the authors shows that it can occur due to
activation of p- and 6-opioid receptorts in the spinal cord, in particular, in the
rostral ventromedial medulla. The receptors are related to the release of vasoactive
substances such as endorphins which have a double effect: reduce pain and
concurrent mediated vasoconstriction. It should be noted the higher B-endorphin
levels were found in blood of the group after TENS than after the sham procedure.
It should be stated that modern knowledge on the role of stimulation of peripheral
nerves in the modulation of activity of the central sympathetic and cardiovascula
reflexes are largely based on the acupuncture experiments which results should be
necessarily applicable to TENS. Therefore additional are necessary to review a
precise mechanism (mechanisms) underlying remote stimmulation effects of
stellate ganglionns found in the present study. Moreover, the present study have
several important limitations which can stimulate the interest to future studies.

It is reported in the conclusion that it the first published evidence that
postoperative TENS over stellate (sympathetic) gangion can neutralize partially
negative effects of sympathetic hyperstimulation on MAR and FBF in CHD
patients after CABG. TENS was also related to signficant analgesic effects and
greate functional load after the surgery. However, the results require additional
randomized studies to examined therapeutic TENS role in other clinical scenarios
in which the enhancement of additional blood flow can be additionally useful, for
example, early phase (phase I) of cardiovascular rehabilitation and aggravation of
the concomitant periperal arterial disease.

In the randomized study of 24 healthy young men (12 aged 27-25+5-53 years
and 12 aged 54-83+5-10 years), the effect of TENS or sham procedure was
examined in the ganglion for 45 minutes to investigate the arterial stiffness) [51].
Prior and after TENS exposure, augmentation index (Al-x) and hemodynamic
values [late systolic blood pressure (SBP), central blood pressure
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(CBP), difference between P1 and P2 (AP) and tension time index (TTI)] were
examined. TENS resulted in reduction of SBP in younger adults (TENS pre: 111 +
2; post: 105 + 2-2 mm Hg; Placebo pre: 113+1:8; post: 114 + 2-5 mm Hg; GEE,
P<0-01), whereas no difference was found in the middle-aged group. TENS also
resulted in reduction of Al-x younger adults group (TENS pre: 56 + 2-8; post: 53 +
2%; Placebo pre: 55 £3; post: 58 + 2:5%; GEE, P<0-01). P and TTI were
significantly decreased after TENS in both groups, but significantly greater
reductions in TTI and the SBP/CBP ratio were found in the group of younger
adults.

The authors concluded that the use of such TENS intervention protocol
attenuated arterial stiffiness in younger people, as well hemodynamic values in the
group of middle-agged people. The method can be an effective therapy for BP
control.

Considering the variety of the published data, the group of the investigators
justified and offered the protocol of the comprehensive study on TENS used in
resistant arterial hypertension (RAH) [52]. They affirm that RAH has become
rather wide-spread and expensive for the previous decades. Adequate BP control
requires administration of several drugs, and treatment in many cases is
unsuccessful. It is related to the damage of the target organ or even to vegetative
balance. The available surgical treatment methods and expensive and invasive.
However, balance regulation of the autonomous nervous system can be achieved
with non-invasive exposure of the electric current. Nevertheless, until now, there is
no sufficient evidence of TENS effect on hemostasis (metabolic system). The
authors published the control list of the study protocol data and corresponding
documents in accordance SPIRIT (Standard protocol elements: Recommendations
for interventional tests) and declared that the final report and its coverage of non-
drug interventions will follow the main principles CONSORT 2010. In the
randomized blind 30-day study with the parallel therapy, controlled by the sham
therapy, RAH subjects aged 40 to 70 years were enrolled. The investigators
planned to use TENS from device Endomed 684, Enraf Noniuns, Rotterdam,
Netherlands in the cervical — thoracic ganglion located on C7 — Th4 level. The
location of two electrode pairs (two exposure canals) will be parallel to the
bilateral one on the level of verterbral spinal processes C7 and Th4.
Electostimulation is made with rate 80 Hz, impulse duration 150 msec, for 40
minutes thrice a day totally for 4 weeks. The intensity in miliampers will be
increased from zero until the perceived sensation does not achieve the maximal
sensory threshold without pain, discomfort or spontaneous muscle contactions
depending on sensitivity of each individual patient. Self-adhesive electrodes 5 x 5
cm will be applied to the skin, after marking of the correct area with a
dermatographic pencil and skin cleaning.
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Considering the described full safety of TENS for healthy people, restoration
of a vegetative balance in some pathological conditions and the problem in relation
to management of chronic arterial hypertension, we made the data search on TENS
effect on patients with arterial hypertension.

However, we managed to find only one source in the available literature [31],
showing that TENS was used by the acupuncture-like method for prophylaxis of
acute arterial hypotonia after spinal anesthesia due to cesarean section surgery. 36
recurrently partituent women with singleton and full-term pregnancy (38-39
weeks) took part in the randomized study. TENS stimulator NeuroTraxTM TENS
& AcuStim; Verity Medical Ltd, Hampshire, UK was used. TENS was made prior
the surgery, in the main group of partituent women, small cutaneous electrode
areas (1.5 cm) were located bilaterally in the locations of points PC-6 and PC-5 (on
the ventral (palm) size of both hands, between the tendon of the long palmar
muscle and radial muscles of the wrist flexors).

Electrical stimulation was performed on rate 50 Hz, its intensity was
regulated so that to perform the most intensive sensation tolerated without electric
muscle contraction or uncomfortable sensations. The second group of patiets
received TENS with analogous parameters in non-acupuncture points on the skin
of the dorsal promixal forearm, bilaterally. The control group did not receive
TENS. The present study showed that TENS led in any case to the decrease of
severity of arterial hypotonia after spinal anesthesia and cesarean section surgerty,
however TENS in the traditional points reduced even more the severity and
incidence of hypotonia in partituent women.

Therefore TENS is used large-scale in healthcare for treatment of tender
conditions as it is cheap, safe and can be used without a prescription by patients
individually [e.c. 13,14, 50]. TENS success depends on the corresponding use, and
therefore patients and therapists should understand the principles of the use and
know recommendations on TENS stated in the instruction for the use.

General contraindications for TENS are known, and most of them are
relative: undiagnosed pain (if TENS is not recommended by the physician);
presence of a cardiac pacemaker (if TENS is not recommended by a cardiologist);
cardiac diseases (if TENS is not recommended by a cardiologist); epilepsy (if
TENS is not recommended by a physician); pregnancy: first trimester (if TEN is
not recommended by a physician). TENS should be used (absolute
cotraindications) over the carotid sinus; on a damaged skin, on the area with
impaired skin sensitivity; on the oral mucosa [e.c. 13,14].

Risks of TENS are also described. So patients can have skin irritation, for
example, hematoma under and/or around electrodes. Usually, it occurs due to
dermatits in the site of the contact with electrodes being the result of the
polarization of electrode components, electrode gel or adhesive tape [13,16]. The
development of hypoallergenic electrodes reduced evidently incidence of contact
dermatitis. Prior
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and after TENS, patients should be recommended treatin the skin and electrodes (if
it is stated by the manufacturer) and applyy the electrodes daily on healthy and
clean skin.

Therefore transcutaneous electrostimulation is widely used not only for the
treatment of acute or chronic pain but serves as a therapeutic instrument for
regulation of reactions from the cardiovascular systm. TENS causes vascular
dilatation, increase of blood flow and decrease of peripheral vascular resistance,
heart rate and systemic blood pressure which is related to modulation of vegetative
balance. The results of the current review highlight the necessity to continue
studies on TENS. The efficacy of TENS and its intensity differ depending on the
location of the stimulation (skin area) which can be related to the segmentary and
suprasegmentary or central variant of a response from the autonomous nervous
system. Moreover, there is no uniform opinion in the literature on TENS
parameters and duration which can promote with higher efficacy to the
decrease/increase of activity of the sympathetic/parasympathetic nervous system
and accompanying clinical symptoms.

Considering the information presented above, we have concluded that
medical device “DENAS-Cardio” is more similar by all parameters stated in the
instruction for the wuse of the autonomous physiotherapeutic device:
Transcutaneous electrostimulator for blood pressure correction “ABP” (model
“ABP-051”, “ABP-052"). They are similar in the following: 1) Portability, small
size and self-containment; 2) Parameters of the electric impulse depending on the
area under the electrode impedance (biofeedback); 3) The combination of low
frequency and high frequency TENS; 4) Non-irritating — comfortable intensity of
stimulation set automatically; 5) Technical solution of bipolar electrodes —
coaxillary located (having one axis, originates from English. Coaxial, Lat. cum-
“with, togethper”+ axis “deck, axis”, from Pre-Indo-Eurf. *aks - axis)[53]; 6)
Exposure area — distal regions of dermatometers which correspond to spinal cord
segments C5-Thl are located on the left forearm; 7) The intended use — correction
of systemic blood pressure disorder and accompanying symptoms. Other closely
related analogous are not found in the available literature.

8 Comparative analogue analysis

Study medical device: Electrostimulator “ABP” (models “ABP-051”, “ABP-
052”°) has similar technical characteristics as Electrostimulator “DENAS-Cardio”
manufactured by “TRONITEK” LLC, Russia, certificate of conformity CE
NeD1235500016 dated 2017-06-01 for compliace with MDD Directive 93/42/EEC
as amended.
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Table 2 — Comparative technical characteristics of devices “ABP” and

“DENAS-Cardio”

Comparative Characteristics

Electrostimulator “ABP”
(models: “ABP-051",
“ABP-052")

Electrostimulator
“DENAS-Cardio”

Dimensions (without the
cuff), not more than, mm

(70x71.5 x 31.5) £ 0.5)

120 x 110 x 110

Weight of the devices with
the cuff and built-in
electrodes (without power
supply cells), not more than,

kg

0.072 £ 0.005

0.3

Maximum power
consumption by the device,
not more than mA

200

200

Power supply

306V

3+£06V

Class of the risk depending
on the potential risk during
the use

lla

Ila

Per protection from electric
current damage

Type BF

Type BF

Per biological compatibility

Based on the test results,
“ABP” (models “ABP-
0517, ”ABP-052")

The device meets the
requirements to

medical devices intended
for a short-term contact with
intact skin based on
toxicological nd sanitary-
chemical values

The tests were carried out in
accordance with the
following

documents: 1SO 10993
standards

Based on the test results
, DENAS Cardio device
meets the requirements
to medical devices
intended for a short-term
contact with intact skin
based toxicological and
sanitary-chemical
values.

The tests were carried
out in accordance with
the following
documents: 1SO 10993
standards

The following materials are
used for production of the
device:

* Plastic HI 121 (device
body);

* Steel 12X18H10T

The following materials
are

used for production of
the

device:

» ABS plastic (device
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(electrodes - contacts);

* Elastic band (nylon) ITA66
(cuff).

The toxicological studies
were carried out at the
National Center for
Toxicological and
biological safety of medical
devices (certificate of
accreditation for technical
competence and
independence Ne ROSS
RU.0001.211M55),
Moscow.

body);

* Steel 12X18H10T
(electrodes -

contacts);

« Cotton-synthetic fabric
(cuff).

The toxicological
studies were carried out
at the National Center
for Toxicological and
biological safety of
medical devices
(certificate of
accreditation for
technical competence
and independence No
ROSS
RU.0001.21IM55),
Moscow.

Compliance of the product
to the EMC provisions

EN 60601-1-1-2:2015

EN 60601-1-1-2:2015

Compliance of the product
to the LVD provisions

EN 60601-1:2006/A1:2013
EN 60601-2-10:2015
EN 60601-1-6:2010

EN 60601-
1:2006/A1:2013

EN 60601-2-10:2015
EN 60601-1-6:2010

Supply source

Battery type
RO3/AAA, 2 pcs.

Battery type LR6/AA, 2
pcs.

Electrode type

Bipolar coaxial electrode

Bipolar coaxial electrode

Intended use

The device is intended for
therapeutic non-invasive
course exposure for blood
pressure correction and
normalization of general
health condition

The device is intended
for therapeutic non-
Invasive course exposure
for blood pressure
correction and
normalization of general
health condition
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Brief description of MD

Transcutaneous
electrostimulator for
blood pressure
correction “ABP” 1s
intended for exposure to
electric current of
various frequences on
the skin in the distal
forearm:

exposure to the area on
the anterior (ventral)
surface of the forearm, is
used for decrease of
blood pressure as an
adjunct to the main drug
therapy

exposure to the area on
the posterior (dorsal)
surface of the forearm, is
used for increase of
blood pressure as an
adjunct to the main drug
treatment

Electrotherapeutic device
“DENAS-Cardio” is
intended for exposure to the
back surface of the forearm.
The exposure is used for
decrease of blood pressure
as an adjunct to the main
drug therapy.

Working frequencies

3.3,9.2,94, 77,140 Hz

3.3,8.1,9.2,10, 20, /7 Hz

Producer

“Inferum” LLC,
Ekaterinburg

“TRONITEK” LLC,
Ekaterinburg

Based on the analysis, similar characteristics and used materials are
established. There are differences in dimensions and weight which does not
affect generally functional and operational characteristics. Efficacy and safety
of the study medical device is confirmed.

9. Assumed mechanism of therapeutic effect of “ABP” device

9.1. Formula of the mechanism for correction of systemic BP

Systemic BP is corrected as a result of reconstruction of the body sanological
functional system [54, 55,56] per the type of artificial stabile functional connection
(ASFC) [57] via original exposure of signals by device “ABP” to nervous-vascular
receptors in the distal segments in left forearm dermatometers which are connected
segmentarily and suprasegmentarily with cardiovascular and vasomotor centers.
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9.2. Pathogenesis of the systemic BP disorder and its general
treatment approach

Modern biomedical science reviews somaform disfunction of the
vegetative nervous system (SDVNS: ICD-10: F45.3), AH (ICD-10: 110-115)
and CAH (ICD-10: 195.0) as stress-induced psycho-vegetative cardiovascular
(CV) disorders [58, 59, 60, 61, 62].

More than 100 years ago, W.B. Cannon was the first to describe somatic
changes in negative emotions and introduced later the term ‘stress” to
physiological and psychological practice (Eng. stress — “pressurre, distress,
strain”) [63]. Later H. Selye described the general adaptation syndrome [64]
and specified two stress forms: positive and negative.

In a positive stress - eustress (ancient Greek &b — “good, genuine” and
stress) —physiological functional system (PHFS, Fig. 4) formed by the body
under external exposure provides restoration of normal human homeostasis;
the stress ends with a positive adaptive result (UAR); and PHFS as no longer
needed, is dissociated preserving the “functional system with the advanced
UAR prediction” in the memory [54, 65, 66].
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Fig. 2. Flow chart of the physiological functional system providing a
metabolically optimal rate for systemic blood pressure (Sudakov K.V., 2006;
modification). Digital symbols used show the number of attempts to achieve UAR

(support).
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In a negative stress — distress (Eng. distress — “grief, unhappiness, fatigu,
exhaustion, need”), the body is unable to achieve UAR and stabilize homeostasis.
In such cases, a focus of continuous nervous excitement arises in CNS -
unsatisfied, pathological dominant (PD) which causes dysregulative pathology of
the vasomotor center (VMC) and clinical picture of SDVNS [62].

If PD is not eliminated timely, it leads, sooner or later, to formation and
consolidation of the pathological functional system (PFS) — a never-ending,
vicious circle, a rigid cyclical program — chronic dysregulative disorder [6]. Each
type of the systemic BP disorder and the clinical syndrome has its own PFS. The
stressor impairing the general homeostasis ceased exciting nerve receptors, and
PFS activity continues, and energy resources (biophysical) and material
(biochemical) body resources are wasted strenuously in vain (fig. 3).

PFS is a permanent generator of irritations maintaining persistent imbalance
in VNS and the hypothalamus-pituitary gland-adrenal gland system. This, in its
own turn, leads to the impaired tone and geometry of resistant peripheral vessels
(first, functional; afterwards, morphological re-modulation of arterioles, terminal
arterioles,
capillaries and venules); increase or decrease of peripheral blood flow resistance
with the impaired microcirculation, lower perfusion rates and metabolic disorders
in target organ tissues; centralized or decentralized blood circulation; and arterial
hypertension or hypotension in the systemic circulation. AH or CAH form so up to
drug-resistant and complicated disease forms [60,61, 68-71].
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Fig. 3. General flow chart of the pathological functional system that excites
systemic AP continuously: a vicious circle. The number of attempts to achieve UAR
in the situation has no limit (n=).

In such settings, the use of ABP-051 is pathogenetically warranted and
associated with the universal biological categories and principles. Systemic BP is
corrected with the introduction of ABP-051 device into external behavioral chain
of the body self-regulation (Fig. 4). This provides PFS elimination, activation of
the sanological system and restoration of the general integrative cerebral control
[54,56,66,67,72] forming ASFC as result of which the brain restores its original
capabilities to control homeostatic balance of systemic BP [57].

Such cerebral phenomenon was first discovered by V.N. Smirnov and Y.S.
Borodkin [73] while using tagged-in electrodes to restore normal CNS balance
(excitement-inhibition). The ASFC phenomenon shows mainly the rehabilitation
of the previously existing but later impaired cerebral connections which provides
opportunity for more comprehensive use of cerebral reserves and their control.

It is explained by the fundamental physiological principles: dual functional
signaling and antagonistic regulation (any such event involves both activating and
inhibiting structures), intermittent activity of the functioning structures and latent
adaptation reserve (any activity is maintained by intermittent functioning of
individual groups within the homogeneous structure) and the principle of long-
term matrix memory (by which the first principles are maintained). The further
studies showed that stimulation frequency and certain treatment exposure time are
important to obtain the consistent reaction as the short-term exposure may end with
the rapid ASFC attenuation [54-56, 66,67].
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Fig.4 Flow chart of the artificial sanogenetical system for correction of systemic
BP using device “ABP-051”

9.3. Selection of exposure area

Skin — one of the main members of processes homeostasis adaptation and
self-regulation. All sensory skin receptors and free nerve terminals wrining
microcirculation vessels as a network, react on electromagnetic irritations of
various modality, modulate and transform various energy types of exposing
factors. The skin has also a trans-receptor effect which the basis of universal
response as formation of local, segmentary-reflective and suprasegmentary
(central) body reaction on the physiotherapeutic procedure.

For effective formation of ASFC and obtaining expected body reactions in
response to ABP-051 exposure in patients with systemic BP disorder, two
exposure areas were selected (Fig.5). The areas were selected in accordance with
the universal biogenetical metamerism principle, peculiarity of segmentary
distribution of somato-visceral innervations and somato-vegetative integrations,
and also availability of emergency care procedures with regards to exposure
individualization and standardization.

The evolution-mediated particularities of the metameric structure of human
upper extremities are known [74-77]. They are presented as the common
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vegetative-segmentary innervation available for internal organs and for certain
metameres: one

and the same spinal segments contribute to innervation (although dissimilar in its
nature) of dermatometers of the arm and cardiovascular organs [21,78,79]. For
instance, forearm skin is somatically innervated from segments C5-C8, Thil,;
sympathetical arm innervation from Th4-Th7; vegetative heart innervation from —
C3-C5, C8, Th1l-Th3; aorta — Th1-Th3 [21,74, 76, 77, 78, 80].

The cardiovascular center and vasomotor center are represented by network-
connected, dynamic community of CNS structures, and they include sympathetic
nervous system centers and pre-ganglion spinal neurons C6, Th1-Th3;
parasympathetic nervous system centers represented by pre-ganglion neurons of
the vagus nerve, by the higher VNS centers and individual nuclei of the
hypothalamus, limbic system and cerebral cortex. The spinal intimal dynamic
contacts make the concept of impulse switch from the somatic segment to the
vegetative segment and vice versa and also on suprasegmentary-integrative levels.
The cervix-thorax ganglion plays an important role in differentiation of exposure
areas and communicative topology (C6-C8; n. vagus; n. vertebralis; n. cardiacus
cervicalis inferior) [21,49, 78, 80-83].
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Fig. 5 Left forearm and hand. Segmentary innervation and skin sensitivity
distribution in relation to peripheral nerves [74]. Positions of ABP-051 electrodes
required for the treatment procedures using: Program Ne 1 (Pr. Nel) and Program
No2 (Pr. Ne 2).
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Ipsilaterality of the device exposure was determined by locaion of the
Zakharyin-Ged zone on the left arm which corresponds to the functional heart
condition [78,79,83,84] and results of the experiental investigation showing that
the impaired skin impedance persisted longer during treatment cardiovascular
disorders in the healing dynamics, in the distal left forearm than in the same region
of the right arm [21]. Moreover, distal parts of dermatomers on the foream for
TENS using programs Nel and Ne2 were selected by the principle of the increase
of density gradient of innervation of receptive fields on the body skin. The forearm
surface for TENS was determined depending on sensory modality of receptive
fields of the central somatosensory neurone (zone Sl of cerebral somatosensory
cortex): ventral surface (program Nel) — excitizing, dorsal — inhibitory receptory
field (program Ne2) [82,84, 85].

9.4. Electrode selection

When two electrodes are dispersed in the body skin area [33-48] (fig. 6),
electric current goes in the generated electric network depending on electrode
distantness from each other (Fig.7). Electric field occurs between electrodes, and
the movement
of electrones, ions, protein molecules and water related to the potential given to the
electrodes begins: electric current goes through the skin, internal tissues and again
— is contained through the skin to the second electrode. The depth of the current
flow is unknown as electric current goes by electic resistance pathway, and these
are deep intecellular environments [21, 86]. Moreover, such current movement can
generate electromagnetic field (J. C. Maxwell, 1864) with unknown parameters
[23].
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Meanwhile, using disperses electrodes as a result of polarisation effect,
there is always a risk of developing pathological changes in the skin closely
attached to th electrodes [21,86]. Current as a result of sweat electrolusis and tissue
fluids, can induce tissue damages — chemical burns, while a positive electrode
develops hydrochloric acid (HCI), and the negative — alkaline sodium hydroxide
(NaOH). A mild burn looks like a skin erythema under the electrode [13,16]. More
severe burns can lead to formation of scar tissue.
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Fig 6. Location of dispersed electrodes when TENS is used for BP correction by
different authors: A [42], B [13], C [43], D [50,51].

Coaxial electrodes [53] have been long used for TENS [22, 25, 26, 49, 87].
Unlike dispersed electrodes, the use of the coaxial electrode promotes the
provision of electric safety, prevents uncontrolled diffusion of the electric current
in essential organs and change of the endogenous electromagnetic field, makes
polarization field negilible, increases specificty of the reflectory response to the
stimulus and increases TENS efficacy simulaneously [23,86]. In device “ABP”,
the bipolar coaxial electrode from hypoallergenic steel with the diameter of the
internal round electrode — 30 mm is used (fig. 7A).
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The total area of electrodes is 5.2 cm? and provides a mean square value of
the current density which significantly lower than 2 mA/cm? [88]. The electrode
sizes allow to locate it on narrow wrists, being attached fully and densely to the
skin surface (fig. 7B), and give a patient to feel TENS as a comfortable
monovalent exposure, the electrode sizes are beyond the two-point threshold of the
forearm skin which is 3 mm[85]. The gap between the electrodes equal to 4 mm
provides a reliable electic isolation and comfortable sanitation. The electrodes do
not have sharp edges and therefore injury-safe.

A B
Fig. 7. Device “ABP”: A — bipolar coaxial electrode, B — location of the device on

the left device on the left forearm of a patient with a narrow wrist when BP is
corrected in CAH.

9.5. Selection of stimulation parameters

Bipolar assymetrical impulses consisting of two phases are used for TENS,
the first of them is rectangular, with manageable duration and serves for regulation
of stimulus energy, and the second — as fading sinusoidal fluctuations which rate
depends on space under the electrode (skin impedance) (biofeedback) [1,24,25,26].
Considering various mechanism of exposure on homeostatis, for stimulation of
various afferents and combined segmentary and suprasegmentary results of the
exposure, the main gradation of rates in device “ABP” was performed by the
principle of low frequency TENS (< 10 Hz) and high frequency TENS (> 50 Hz)
[13,14,17-20,24,36-52]. Meanwhile, TENS polymodality allows to avoid effect of
adaptation of sensory receptors and free skin nerve terminals to electric exposure
[89].

Moreover, depending on the type of BP disorders, for formation of
stimulating impulse sets, specific rates were set which are aimed for correction of
pathological condition of organs and systems involved in the pathogenesis.
Specific rates of stimulating exposure impulses are long known [89,90,91]. For
example, essential hypertension and atherosclerotic vascular disorder — 3.3 Hz,
hypertension and hepatic disorder — 9.2 Hz, endocrine disorders —9.45 Hz and 9.5
Hz, cerebral vascular disorders — 9.5 Hz, etc. The stimulation with rate 77 Hz with
frequency modulation, as well — 200 Hz decreases strain index when heart rhythm
variability is examined,
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and, correspondingly, leads to BP decrease [26, 92]. The number of impulse sets
correspondes to the number of selected frequencies.

In arterial hypotonia, stimulation regimes should be tonifying [26]. Such
regimes include regimes with amplitude moduation of high frequencies — 77 Hz
and 140 Hz, lower — frequency 4+5 Hz which increases centralization of vegetative
tone regulation and causes growth of exertion index HRV hereby inducing both the
increase of systolic and dyastolic BP [24,91, 92, 93].

The duration of impulses in the set was determined depending on intensity of
the disorder, with regards to the fact that lower intensity requires lower exposure
power, and consequently lower duration as duration of the impulse is equivalent to
exposure power. Hereby the power used should not exceed a comfortable level of
sensations as a high level of sensations as a high power level can induce stress
which itself can cause BP increase [25, 92].

The set duration was established in accordance with the abovementioned
approaches. The maximal and minimal set duration was established by dynamics
of exertion index values of regulatory systems using the method of assessment of
heart rhythm variability [84, 92, 93]. The approach of determination of the set
dration is related to the fact that a positive clinical effect should be obtained with
minimum duration, and growth of the exertion index should not be observed in the
maximum one.

The use of the alternation regime of impulse polarity in device “ABP” allows
to exclude electrolysis effect on the skin surface and does not require the use of
hydrophylic (adhesive) interlayers [13,16, 89].

Effective current rate in device “ABP” in all regimes is programmed and
determined by the ratio of impulse duration to its repetition period. The ratio for
the complex signal form of device “ABP” is about 1000 which provides impulse
current rate on the threshold of patient’s comfortable sensations but sufficient for
efficient and safe BP correction. So during the procedure, BP decrease is provided
in AH not more than 20 mm HG, but the allowable threshold of BP increase in
CAH is not more than 10...15 mm Hg. [2,3]. The minimization of the device
exposure intensity provides safety of correction of impaired BP in recurrent
sessions both during the day and in course treatment. With a dry skin surface, the
stimulation areas should be moistened with water, herewith sensations are
smoothenes for any skin type regardless of climatic situation and the conditions are
created for a reliable contact between the device electrodes and a patient’s skin
[91].

10 Results of the additional pilot study (10.1) and clinical study involving
humans carried out by the manufacturer (10.2)

10.1 In the end of 2018, the results of the small-scle pilot study were
published in the peer-reviewed scientific Russian journal. The authors investigated
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efficacy and safety of blood pressure (BP) correction using non-invasive
trancutaneous electrostimulation in elderly patients [2]. Twenty patients aged 60
years and above with grade 111, Il and | arterial hypertension and highly probable
senile asthenia syndrome took part in the study. All patients underwent correction
of BP using trancutaneous electrostimulator “ABP-051" (arterial blood pressure)
produced by “Inferum” LLC (Yekaterinburg) followed by BP assessment with 24-
hour blood pressure monitoring (BPLab, Russia). Single TENS exposure was
performed. Control points of the assessment were performed within 4 hours since
the monitoring.

While using device “ABP-051" patients did not present any complaints, 3
(15%) patients described mild tingling in the exposure site which resolved
spontaneously within several seconds. The described sensations are not the risk or
adverse effect and refer to expected normal body reaction. Other complaints were
not reported. When BP is corrected with transcutaneous electrostimulator “ABP-
0517, the decrease of systolic BP on 19.8 mm Hg is observed in 2 h after the
exposure, and significant decrease of diastolic BP on 16.6 mm Hg (p=0.026). BP
values returned to baseline approximately by the 4th hour. The patients tolerated
the procedure well and did not subjectively present any complaints. No cases of
acute BP decrease were reported.

The authors conclude that non-drug treatment methods are are also relevant
for senile-aged patients, especially in the context of modern recommendations of
more rigid BP control. Further studies are required to assess safety and efficacy of
the more prolonged use of the method in elderly patients with arterial hypertension
and probable senile astenia syndrome.

10.2 Based on the immediate and remote results of the prospective
randomized placebo-controlled study (March-November 2018), the efficacy of
device “ABP-051" used in patients with arterial hypotension (CAH) was assessed;
adverse effects were revealed, and risks of the use of TENS device were assessed
[3].

The study carried out on 153 patients of both sexes (57 men and 96 women)
aged 20 to 80 years (mean age — 62.5+11.6 years), with mean BMI 26.6+4.4
kg/m2, with AH (baseline BP level 140/90 mm Hg and above) and CAH (baseline
BP level less than 100/60 mm Hg). The mean disease duration was 20.3+1.8 years.

The total set of participants was divided to 4 groups. The first group -

38 AH patients, took the treatment using device “ABP-051" per TENS
program Nel during standard anti-hypertensive drug therapy. The second group —
39 AH patients, recieved procedures using sham-device “ABP-051" during
standard anti-hypertensive therapy. Then groups 1 and 2 were divided to subgroups
1.1 (19 pers.) and 2.1 (19 pers.), patients had SDVNS (ICD-10: F45.3:
neurocirculatory dystonia, vegetovascular dystonia) and/or 1 grade AH; as well to
subgroups — 1.2 (20 pers.) and 2.2 (19 pers.) — patients with 2 and 3 grade AH,
correspondingly.
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The third group — 38 CAH patients, received the treatment using device
“ABP-051" per TENS program Ne 2. The fourth group — 38 CAH patients,
received the same course of procedures using sham-device “ABP-051". The
patients had four visits: the first — prior the treatment to determine baseline
condition of patients; the second — on the third treatment day for control of
procedure tolerability; the third — after the treatment (14th day) to assess treatment
efficacy; the fourth — in the end of the 8-th treatment week to assess remote results
of patients’ quality of life.

TENS procedures were performed in accordance with the recommendations
[1, 97]. The following methods were used: clinical (complaints, general condition,
objective symptoms); 10-score visual analogue scale (VAS) for assessment of
clinical symptoms; general clinical for prescription of physiotherapeutic methods
(complete blood count and urine analysis, ECG, fluorogram, for women —
gynecologist examination); determination of office BP (semi-automatic tonometers

OMRON Compact, Japan-Russia); 24-hour ambulatory monitoring of blood
pressure (device for 24-hour BP monitoring BPLab, Russia); ultrasound
examination (US) of the heart, magistral vessels and kidneys to rule out
symptomatic AH, congenital disorder, etc; demographic data (patient’s
questionnaire, adverse reaction reporting form); assessment of treatment results
(modified scale by L.A. Bogachyova, 2012); assessment of patient’s quality of life
(SF-36; Short Form Health Survey).

The signifficance of identified differences was determined using parametric
and non-parametric statistical methods. The material was processed using the
standard pack of applied programs “SPSS 13.0 Mathematica 5.1”.

The second visit showed that all patients (with AH and CAH) tolerated TENS
procedures using device “ABP” well. After the course of proceedures in AH
patients receiving the treatment using TENS program Nel of device “ABP” (third
visit), the number of complaints and clinical disease manifestations was reduced.
The significant decrease (x?=9.1-4.7; p<0.05-0.001) in frequency of detection of all
clinical AH symptoms was shown (general weakness, reduceed working capacity,
headache, dyspena, sleep disorder), except for dizziness and vomitting
(significance is not proven). It has been of interest that procedures using sham-
device “ABP” resulted in significant decrease of intensity as headache scores and
sleep disorders.

In general, course use of device “ABP” in complex AH and CAH therapy was
tolerated by patients well. Any signs of transient destabilitation and dramatic BP
decrease, adverse events, local allergic reactions, tachycardia, loss of
consciousness, ortostathic reactions, headache and other potentially hazardous
physiological body reactions during the program use were not reported. In AH
patients, after single “ABP”exposure, BP level was reduced on average: SBP — on
10.1+£2.5 mm Hg (6 mm Hg to 15 mm Hg); DBP — on 6.4+1.2 mm Hg (3 mm Hg
to 9 mm Hg). In CAH patients, after single exposure of active “ABP”, BP level
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was increased on general: SBP — on 13.9+3.5 mm Hg (7 mm Hg to 19 mm Hg);
DBP —on 6.1+2.8 (3 mm Hg to 11 mm Hg). When the sham-device was used, the
mean BP change both in group 2 and group 4 was 1.2+0.8 mm Hg.

In the end of the course, on the 14-th treatment day using device “ABP-051”
during standard drug therapy of patients with hypertonic SDVNS and 1 grade AH
(subgroup 1.1), SBP was reduced on 19.1 mm Hg (p<0.05). The level of mean
daily DBP in patients of the subgroup was also reduced evidently on 6 mm Hg,
however did not achieve significance levels. In patients with 2 and 3 grade AH
(subgroup 1.2), the use of TENS program USHC Nel during drug therapy led to
significant SBP decrease on 24.1 mm Hg (p<0.05). The level of mean daily SBP in
patients of the subgroup tended clearly to decrease and was 6.4 mm Hg.

It should be noted that normalization of mean daily BP both in men and
women was similarly recorded as early as day 6-7 from the start of the treatment.
In AH subgroups 1.1 and 1.2, the patients having procedures with sham-device
“ABP” during standard drug therapy in 14 days, had also the decreased SBP and
DBP, but totally on 1-2- mm Hg. The target BP was achieved by the overwhelming
number of AH patients in group 1 (84.6%) in comparision with the sham group.

And owing to significant improvement, 15 times more patients receiving the
developed medical technology were discharged (y“=15.7; p<0.0001) in comparison
with the sham group.

The assessment of the results of the fourth visit of AH patients (8 weeks from
the start of the study) revealed a stable effect of BP correction using TENS
program Nel with device “ABP” in 66.7% of patients from group 1 having positive
immediate treatment results. It was not observed in group 2 — sham. The analysis
of the positive dynamics of quality of life criteria in patients of group 1 showed
significant improvement of all (except for viability) values covering both physical
and psychoemotional status. And in the group of patients receving the sham
procedures, evident positive tendency was reported (t=1.8-2.0) in some of them
(Physical functioning, Role-playing, Social functioning, Mental health). Any
remote cases of dramatic change and transient BP destabilization, adverse effects,
local allergic reactions, tachycardia, loss of consiousness, orthostatic reactions,
headache ad other potentially hazardous physiological body reactions were not
reported.

After the course of procedures in CAH patients (third visit) receiving the
treatment using device by TENS program Ne 2 (group 3), the significant decrease
(¥?>=3.9-5.7; p<0.05-0.01) of frequency of detection of such clinical CAH
symptoms as general weakness, headache, dizzness and sleep disorder. It should be
noted that the group of patients receving the sham procedures (group 4) did not
also have a positive dynamics in relation to headache (x?=4.2; p<0.05), with clear
tendency to the decreased number of subjects with sleep disorder (y?=3.2; p>0.1).
However, in patients of group 3, the significant decrease (p<0,05-0.001) of
intensity of general weakness, increase of working capacity, decrease of headache,

Pages 45 of 64



Version N2 06 Inferum, LLC Clinical Evaluation Report
Electrostimulator «<ABP-051», «<ABP-052»
01-SMK DP 25-2017

dyspnea, and sleep impprovement. When sham procedures are administered, the
significant decrease of headache symptoms and sleep disorder. In patients with
CAH on the 14-th treatment day using device “ABP-051, SBP was increased on
17.8 mm Hg (p<0.001). The level of mean daily BP in the patients of the subgroup
was also evidently increased on 7.2 mm Hg, but does not have statistical
significance. In the control group of CAH patients (fourth group), the sham
procedures did not have any therapeutic effect: SBP and DBP after the treatment
course did not increase for more than 1-2 mm Hg. The obtained dynamics of BP
value did not have any significant gender difference. The assessment of the effect
of course use of device “ABP” per progamn Ne 2 revealed that overwhelming
number of AH patients of the third group (81.6%) achived the target BP, in
comparison with the patients of the group receving sham procedures (26.3%);
(x*=7.2; p<0.001). And owing to significant improvement, 6.5 times more patients
receiving the developed medical technology were discharged (¥*=6.8; p<0.01) in
comparison with participants of the sham group.

The analysis of dynamics of office BP, in 8 weeks after the start of the study
(visit 4) in CAH patients receiving “ABP” procedures by 2-nd TENS program
(group 3) established a consistent positive effect of reduced BP correction in
64.5% of cases, among persons with positive immediate therapy results.

It should be stated that resudual effect of therapeutic exposure was not
observed in any patient. Meanwhile, the analysis of dynamics of QL criteria in
patients of group 3 showed the significant improvement of 5 from 8 values
characterizing both as physical and psychoemotional status. Any remote cases of a
dramatic change and transient BP destabilization, adverse effects, local allergic
reactions, tachycardia, loss of consicousness, orthostatic reactions, headache and
other potentially hazardous body reactions were not observed. In CAH patients
receiving the procedures using sham-device “ABP” (group 4), while controling BP
in the observation diary, the investigators did not observe stable BP figures (they
have the multidirectional nature both in groups of patients (third and fourth),
weeks of observation, and achieved treatmtent effect (3 study stage). Any
significant positive shifts of quality of life were not also reported.

Therefore the completed clinical study involving humans shows that in
comparison with control groups (2 and 4) receiving sham procedures (sham-device
“ABP-051"), the use of the active device using TENS programs Nel and Ne2 led to
significat SBP stabilization on the level of target values both in AH and CAH
patients. DBP was striving to the target value but the identified difference was not
significant either in AH or CAH. The correction of BP vaue was accompanied with
significant decrease of the number of patients with complaints and their score
assessment, in this cases, according to patients’ self-assessment of health condition
using VAS.

The achieved positive effect consistent for 6 weeks after the treatment course
was reported, especially marked in AH patients. In 15.4% (6 pers.) of AH patients
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and 18.4% (7 pers.) CAH patients after the course treatment, the ambigous effect
(insignificant improvement) was observed which was considered as the absence of
a positive result. In 2 of 6 AH patients discharged with ambigous results, the
stabilization of target office BP was observed within 2 weeks after that, i.e. in
33.3% of cases, the effect of functional cumulation was established. In few
patients, a positive effect may not be observed during course treatment using
device “ABP-051”, but mostly probably (in 33.3% of cases), it can develop with
some delay.

Final results of the 8-week study have shown that a postivie effect of the use
of device “ABP” for BP decrease in AH patients is 89.7% (35 pers.). l.e. in the
total sample of AH patients in all the tests, the absence of a positive result is only
10.3 % (4 pers.).

The testing of device “ABP” per efficiency and safetyacuoctu (pass/fail)
showed a moderate study result, full applicability and safety of device “ABP” for
practical use.

A long-term therapeutic effect of the use can indicate the device influence on
the main pathological chains of BP disorder which is confirmed by the dynamics
of quality of life criteria in the patients. The phenomenon of cumulation of anti-
hypertensive effect of electrostimuation from device “ABP” was established in AH
treatment. The completed scientific studies and practical obserations revealed high
efficacy of electrostimulation from device “ABP” in AH and CAH treatment.

Therefore the clinical study involving humans has shown that medical device
“ABP” for TENS to correct systemic BP in AH and CAH is considered by patients
as comfortable and simple for the use, does not require special training, can be
used individually in home settings. Getting familarized the attached instruction for
the use, you can use the device correctly. During the device study (8 weeks), any
cases of a dramatic BP change and transient destabilization, adverse effects, local
allergic reactions, tachycardia, loss of consicousness, orthstatic reactions, headache
and other potentially hazardous physiological body reactions were not reported in
any patient.

The investigators consider that medical device “ABP” can be considered safe
for the use in AH and CAH treatment provided that it is used in accordance with
the intended use recommended by the manufacturer or a seller stated in the
operational instruction, with regards to medical indications and contraindications
which allow/do not allow its administration. The medical technology for BP
correction using TENS device “ABP” can be used effectively both in various
healthcare facilities in complex treatment of AH and CAH patients and in home
settings, Further studies of the methods are required (including monotherapy) in
AH and CAH patients in various age and gender group and investigation of
homeostais and longer catamnesis, as well for possibility of long-term BP
correction in resistant AH, for assessment of remote effects, stability and duration
of a positive effect and optimization of course and stage treatment.
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11 Results of the additional search of adverse events

To investigate adverse events related to electrostimulators available on the
market, the search eas made in databases MAUDE
(https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfmaude/search.cfm) and
MHRA (http://www.mhra.gov.uk ) from 20/11/2017 to 20/11/2018. The search
was
made on the inquiry: Transcutaneous electroneurostimulaiton; TENS;
Transcutaneous peripheral nerve electrostimulation; Dynamic
electroneurostimulation; DENS; Electrostimulation. The search of adverse evets
related to such devices did not reveal additional risks.

12 Conclcusions

The results of the literature review of peer-reviewed sources, information in
databases, post-production information, as well clinical studies of the device allow
to approve for the use and circulation of electrostimulator “ABP” on the market —
for non-drug management of systemic blood pressure using TENS method —
dynamic electroneurostuimulation as an adjunct to complex drug therapy.

Medical physiotherapeutic device “ABP” can be considered safe for the use in
AH and CAH treatment provided that it is used in accordance with the intended
use recommended by the manufacturer or a seller stated in the operational
instruction, with regards to medical indications and contraindications which
allow/do not allow its administration

The developed medical BP correction using devce “ABP” can be effectively
used both in various health facilities for complex treatment of AH and CAH
patients, and for invidividual use by patients in home settings.

The advantages related to the use of transcutaneous electroneurostimulator
“ABP-051" by the intended use and cotraindications overweigh significantly
adverse risks. Positive risks are maximaly decreased. Medical device “ABP”
passed the pass/fail criteria.

Prospective multicenter studies are necessary for assessment of safety and
efficacy of the method (including monotherapy) in AH and CAH patients in
various age and gender groups and investigation of homeostasis (biochemical
methods, HRV, etc.) in a longer catamnesis. The aims of further studies can be
the following: specifying protocols of the use and mechanims of therapeutic
TENS effect; detection of latent risks, adverse effects and balneoreactions;
differences in efficacy of various “ABP” types; comparison of econ,ic efficacy
of “ABP” and conventional drug therapy and other electrotherapies.

13 Information on the Device for a User
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The complete set of the device consists of the operations manual
containing comprehensive information necessary for a user for successful
administration and application of the device.

14 Qualification of the person (or group) having carried out a
clinical assessment.

The present clinical assessment was carried out by: Lipchenko A.A.
Investigator’s curriculum vitae is presented in annex No 7.
15 Date of the next clinical evaluation

We declare that the Clinical evaluation for Electrostimulator “ABP-051"
will be updated immediately with regards to the possible major design changes,
innovations, changes in manufacturing procedures, relevant changes in

clinical, material or other scientific evidence related to the Device, data
resulting from the PMS and PMCF activities influencing the Device's safety
and/or effectiveness.

16 Post-Marketing Clinical Surveillance

The analysis of post-production information (consumer surveys, product
delivery to repair, number of identified disorders, satisfaction of medical personnel
with the device work for the period May 2017 to May 2018 showed that the
product remains stable in relation to quality, measures on the device elaboration
are not required, the range of the device use remains unchanged since the release
of the devicce. The high score of consumer evaluation of the medical device was
shown per criteria “comfortable and easy” in instruction for the use.

The post-marketig report PMCEF, edition 01 is written on 10 May 2018.

17 Declaration
As part of the unpublished/published documents, we declare that device

Electrostimulator “ABP” (models “ABP-051", “ABP -052”) is safe and suitable
for the intended use. In accordance with the clinical use laid down in Medical
Directive 93/42 /EEC as amended in Directive 2007/47/EC, the method for
collection of clinical information on safety and efficacy resulting from the intended
use of the device was selected: based on published and/or unpublished written
documents on the clinical experience of the use of competitie devices using
clinical, biological, technical comparisons.

The device meets the requirements determined in Annexes 1 MDD 93/42 /
EEC to articles 1, 3 and 6a.
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ANNEXES
Annex 1

FEDERAL SERVICE ON SURVEILLACE IN HEALTHCARE
(ROSZDRAVNADZOR

MARKETING AUTHORIZATION OF

THE MEDICAL DEVICE
Dated 31 March 2016 Ne RZN 2016/3776

On the medical device
Transcutaneous electrostimulator for blood pressure correction “ABP”

per TU 9444-005-12342964-2015

The present marketing authorization is issued to
Limited Liability Company “Inferum” (“Inferum” LLC), Russia,
6200266, Sverdlovsk Region, Ekaterinburg, Belinsky Str., 86, office 487

Manufacturer
Limited Liability Company “Inferum” (“Inferum” LLC), Russia,
6200266, Sverdlovsk Region, Ekaterinburg, Belinsky Str., 86, office 487

Manufacturing site of the medical device
623417, Sverdlovsk Region, Kamensk-Uralsky, Mechanisatorov Str., 74

Number of the marketing authorization Ne RD-9190/51522 dated 10.11.2015
Type of the medical device 181480

Class of the potential risk of the medical device 2a
Code of the All-Russian Classifier of Products for the medical device 94 4410

The present marketing authorization has annex on 1 sheet.
By order of the Federal Service over Surveillance in Healthcare dated 31
March 2016 Ne 2560 is approved by the use on the territory of the Russian

Federation

Head of the Federal Service over [Signature] M.A. Murashko
Surveillance in Healthcare Stamp here
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Annex 2

EC CERTIFICATE

Certificate No 1942/MDD

Full Quality Assurance System Approval Certificate

On the basis of our examination carried out according to Annex Il, excluding section 4, of
the Directive 93/42/EEC and its revised version, we hereby certify that:

Inferum LLC
620026 EKATERINBURG - Belinskogo Street 86 - 487 (RUS) - Russian Federation

manages in the factories of:

623417 Kamensk-Uralskiy City, Sverdlovsk reg. - Mekhanizatorov Street, 74 (RUS) -
Russian Federation

620100 EKATERINBURG - Sibirsky Tract, 12, b.1, of. 206 (RUS) - Russian Federation

a quality assurance system ensuring the conformity of the following products:

Electrostimulators
Type ref. ABP-051; ABP-052.

with the relevant essential requirements of the aforementioned directive (from design to
final inspection and testing) and it is subject to surveillance as specified in section 5 of
Annex .

Reference to IMQ files Nos:

DM16-0004708-01.

This Approval Certificate is issued by IMQ S.p.A. as Notified Body for the Directive

93/42/EEC and its revised version.
Notified Body notified to European Commission under number: 0051.

Date: 2017-09-01

Expirying Date: 2022-08-31 IMQ

@IMQ=

ISTITUTO ITALIANO DEL MARCHIO DI QUALITA®

IMQ S.p.A. - 1-20138 Milano
Via Quintiliano 43
tel. + 39 0250731

www.imq.it

This Approval Certificate is subjected to the provisions laid down in the "Rules for managing the EC
Certification of Medical Devices on the basis of the Directive 93/42/EEC",
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Annex 3.1.

FEDERAL SERVICE OVER SURVEILANCE IN HEALTHCARE AND
SOCIAL DEVELOPMENT

Ne FS-2005/004 Dated 04 March 2005
Valid from 04 March 2010

Name of the method: Dynamic electroneurostimulation

Abstract:

Dymamic electroneurostimulation (DENS) - the method for
transcutaneous electroneurostimulation consisting in  exposure to
reflexogenic areas and acupuncture points by electric current impulses
which form depends on values of total electric resistance (impedance) of
the skin surface under the electrode.

During DENS, local exposure on the limited region, acupunture point
oocurs, or extensive reflexogenic areas are treated by in-built and outer
electrodes.

Indicstions, contraindications and material —technical balance are
stated in the annex. It is not valid without the annex (1 sheet).

Developers:

“Regional center of adaptive-receptor therapy (Russian Federation,
620075, Ekaterinburg, Blukher Str. 16 B, tel. 349-40-91)

Federal Research Clinical and Experimental Center of Traditional
Diagnostic and Treatment Methods

(Russian Federation, 127206, Moscow, Vichetich Str., 12, bld. 1, tel.
211-47-38

Medical technology is intended for:
Physicians having the training course on dynamic electrostimulation.

Hea [Signature] R.U. Habriev
d Stamp here
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Annex 3.2.

FEDERAL SERVICE OVER SURVEILANCE IN HEALTHCARE AND
SOCIAL DEVELOPMENT

ANNEX TO THE MARKETING AUTHORIZATION

Ne FS-2005/004 Dated 04 March 2005
Valid from 04 March 2010
Name of the method: Dynamic electroneurostimulation

Indications: Prophylaxis and symptomatic therapy of various
diseases and syndromes for achievement of analgesic, spasmolytic, anti-
inflammatory, immunomodulatory and general consolidation effect.

Contraindications:

Intolerability of the electric current;

Presence of an implanted pacemaker;

Epileptic status

Neoplasms (tumors) of any etiology or location;

Fever of unknown origin;

Vein thrombosis

Acute psychotic, alcohol or drug-induced excitation conditions;

Material and technical method balance:

. Portable analgesic transcutaneous electrostimulator (ES)
“DEBBAS” (MA of MoH of RF Ne 29.23020701/2051-01 dated
06.12.2001;

. Impulse ES ESI-032-1 “Proton” (MA of MoH of RF Neo
29.23020501/3939-02 dated 18.06.2002

. Portable analgesic transcutaneous ES with inner and outer
electrodes: “DiaDENS-T” and “DiaDENS-DT (MA of MoH of RF Ne
29.23030902/2015-01 dated 26.06.2003).

. Portable ES with internal and outer electrodes “DiaDENS-PK”
(MA FS 022a2004/1312-05 dated 03.02.2005).

Head [Signature] R.U. Habriev
Stamp here
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Annex 4.

RUSSIAN
SOCIETY OF AUTHORS

CERTIFICATE
Ne 6973

On submission and registration of the invention —
intellectual property

Herewith it is certified that intellectual property is submitted and registered
in the Russian Society of Authors — the manuscript of the educational program
with  methodical development for teachers titled “Dynamical
electroneurostimulation using devices ESI-032 “Proton”, DENAS, DiaDENS T
and DiaDENS DT” authored by, as they declare, are Chernyshev Valery
Vladimiroich, Vlasov Andrey Alexandrovich, Malakhov Vladimir Vasilyevich,
Umnikova Marina Viktorovna and lvanova Nadezha Ivanovna.

As the authors declare, all rights to the intellectual property invented on 1
May 2002 are owned excluded by the abovementioned persons.

Chernyshev V.V., Vlasov A.A., Malakhov V.V., Umnikoba M.V. and lvanoa
N.I. certify that they did not violate intellectual property of other persons while
inventing the property.

The corresponding record is present in the Registry N 6973 dated 23
December 2003.
Copy of the invention is kept in the archive of the Russian Society of Authors.

As authorized by RSA [Signature] G. G. Zareev
Head of the Intellectual Property Management Stamp here
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Annex 5.1.

FEDERAL SERVICE ON BHRVEILLA EIN HEALTHCARE
ROSZDRAVNADZOR)

MARKETING AUTHORIZATION OF
THE MEDICAL DEVICE
Dated 23 March 2016 Ne FSR 2011/11772
On the medical device

Transcutaneous electrostimulator for BAZ exposure DENAS-Cardio per
TU 9444-005-44148620-2006

The present marketing authorization is issued to
Limited Liability Company “TRONITEK” (“TRONITEK” LLC), Russia,
620146, Sverdlovsk Region, Ekaterinburg, Academician Postovsky Str., 15

Manufacturer
Limited Liability Company “TRONITEK” “TRONITEK” LLC), 620146,
Sverdlovsk Region, Ekaterinburg, Academician Postovsky Str., 15

Manufacturing site of the medical device
620146, Sverdlovsk Region, Ekaterinburg, Academician Postovsky Str., 15

Number of the marketing authorization Ne RD-149300/73544 dated 16.12.2016
Type of the medical device 181480

Class of the potential risk of the medical device 2a
Code of the All-Russian Classifier of Products for the medical device 94 4410

The present marketing authorization has annex on 1 sheet.
By order of the Federal Service over Surveillance in Healthcare dated 23
December 2016 Ne 14761 is approved by the use on the territory of the Russian

Federation

Deputy Head of the Federal Service over [Signature]  D.Yu. Pavlyukov
Surveillance in Healthcare Stamp here

0028704
Corporation DENAS MS
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Annex 5.2.

DECLARATION OF CONFORMITY

Limited Liability Company “TRONITEK” (“TROTINEK” LLC)

name of the organization accepting the declaration of conformity

Registered by the Inspection Directorate of the Federal Tax Service in the Lenin District of
Ekaterinburg, registration date16.08.2012, OGRN: 1026605232334

details of the organization or sole proprietor (hame of the registering authority, registration date,
registration number)

Address: 620146, Sverdlovsk Region, Ekaterinburg, Academican Postovsky, 15, telephone:
(343)2166026, fax: (343)2672330, Email: corp@denacorp.ru

address, telephone, fax

Represented by General Director Ryakin S.Yu.

Position, name of the organizaton head of which behalf the declaration is admited

declares that Transcutaneous electrostimulator for BAZ exposure DENAS-Cardio, TY 9444-005-
44148620-2006

name, type, product brand which is covered by the declaration

Serial release, OKPD code 2 32.50.21.112, Customs tariff code 9018907500

Details on the serial release or batch (batch number, device numbers, agreement (contract) details,
wayhbill, code OK 034-2014 and (or) Customs tariff code of the Customs Union or OK 002-93 (OKUN)

Manufacturer: Limited Liability Company “GRONITEK”, Address: 620146, Sverdlovsk Region,
Yekaterinburg, Academician Postosky, 15.

Actual address: 620146, Russia, Sverdlovsk Region, Ekaterinburg, Academician Postovsky, 15,
telephone: (343)2166026, fax: (343)2672330.

Name of the manufacturer, country, etc.

Meets the requirements of GOST R 50444-92, GOST R MEK 60601-1-2010, GOST R MEK 60601-1-
2-2014

Designation of regulatory documents conformity to which is confirmed by the declaration

The declaration is admited on the basis: - marketing authorization Ne FSR 2011/11772 dated 23.12.16,
testing protocol Ne 18/B-038/16MT dated 15.09.16 by the Testing Center of VNIIFTRI of the Testing
Laboratory B TS “VNIFTRI-TEST”, Reg. Ne RA.RU.21ML42, address: 141570, Moscow Region,
Solnechnogorsky district, working settlement Mendeleevo, FSUE “VNIIFTRI” — testing protocol Nel8/E-
050/16 MT dated 15.09.16. Testing Laboratory of electromagnetic compatibility of technical devices at
“VNIIFTRI-TEST”, Reg. Ne ROSS.RU.0001.21Aya50, address: 141570, Moscow Region, Solhechnogorsky
district, working settlement Mendeleevo, FSUE “VNIIFTRI”

Information of the documents being the ground for the declaration admission

Date of the declaration admission: 14.01.2017

The declaration of conformity is valid up to 14.01.2022

Stamp here: TRONITEK [Signature] Ryavkin S.Yu
(initials, surname)
Registration details of the declaration of conformity
Registration number RA.RU.10AI16, the Certification body for products and servies “Ural Center of
Certification and Tests “Uralcertificate” LLC
Address: 62102, Ekaterinburg, Moscovskaya Str., 48B
Registration number of the declaration on conformity ROSS RU.AI16.D11340 dated 14.01.2017
(registration date and registration number of the declaration)
Stamp here: [Signature] Strunkin A.V.
(signature, initials, surname of the head of the certification
body)

CORPORATION
DENAS MS
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Annex 5.3.

FEDERAL SERVICE ON SURVEILLACE IN HEALTHCARE AND
SOCIAL DEV E T

D
MARKETING AUTHORIZATION OF
Ne FS-2007/163 Dated 07 August
007
Valid up to 22 December 2011

Name of the medical technology:

Dynamic electrostimulation using device “DiaDENS-Cardio” in
treatment of hypertonic patients

The method of physiotherapeutic exposure in hypertonic patients lies in
transcutaneous dynamic electrostimulation (DENS) of reflexogenic areas and
acupuncture points associated with the vascular tone regulation system. The course
use of DENS as part of complex therapy schemes allows to increase efficacy of
treatment of hypertonic patients due to correction of vegatitve homeostasis
(decrease of sympathetic activation, decrease of central regulation, enhancement of
parasympathetic tone), to stabilize psychoemotional condition, to decrease drug
load.

Indications, contraindications and material and techical balance are stated in
the annex*.

Developer/applicant:
“Regional Center of Adaptive-Receptor Therapy” LLC
(620146, Ekaterinburg, Academician Postovsky, 15)

Level/scope of the use:
Health facilities of ambulatory-polyclinic and inpatient type, health resort
facilities, centers of restorative medicine and rehabilitation.

Medical technology is intended for:
Physicians —specialists in restorative medicine, physiotherapists, cardiologsts,
therapists.

Head [Signature] N.V. Yurgel
Stamp here

* Marketing authorization is not valid without the annex.
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Annex 6.1.

EC Certificate

mdc medical device certification GmbH
Notified Body 0483
herewith certifies that

ix\%'

W

Tronitek
TRONITEK LLC.

15, Akademika Postovskogo str.
620146 Ekaterinburg

Russian Federation

for the scope

electrostimulators
(see attachment)

has introduced and applies a

Quality System

for the manufacture of the products concerned and carries out a
final inspection as specified in Annex V, Section 3.

The mdc audit has proven that this quality system
meets all requirements according to

Annex V — Section 3
of the Council Directive 93/42/EEC

of 14 June 1993 concerning medical devices.
The surveillance will be held as specified in Annex V, Section 4.

Valid from 2017-06-01
Valid until 2018-10-13
Registration no. D1235500016
Report no. P16-01288-98747
Stuttgart 2017-06-01

bt

Head of Certification Body

‘ medical device cerlification XKk, BmmntarckOngandty
* b3 :;luu-lhm Liner
i

i SEng T
* I *'h MR

* ok ZLG-8S-246.10.06

mdc medical device certification GmbH
Kriegerstrafte 6
D-70191 Stuttgart, Germany
Phone: +49-(0)711-2563597-0
Fax: +49-(0)711-253597-10
Internet: http://www.mdc-ce . de

For electronic publication only
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Annex 6.2.

Annex to the Certificate

Ne D1235500016 | dated 2017-06-01
Product category Product Class | Product code
Electrostimulators Electrostimulator DENAS-PCM, | lla 16-225

Electrostimulator
Cardio,

Electrostimulator
Vertebra

DENAS -

DENAS-

[Signature]

Head of the certification body
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Annex 7

Curriculum Vitae

Lipchenko
Aleksandr Anatolyevich
November 19, 1950

M.D., Ph.D., Associate professor of
medical sciences

89120513145

lipa@newhospital.ru,
alex.lipchenko@gmail.com

7. Knowledge of foreign languages (1 - poor, 3 satisfactory, 4- good, 5 - excellent):

Foreign language Speaking | Reading | Writing
Russian native
English 4 \ 4 \ 4

8. Work experience (in reverse chronological order, including part-time employment at

present time):

Date (Month / Year)

Name of Institution Division (Department) Address

Job title - -
since till

Head of 2005 Present | Federal State Budget Educational Institution of Higher

cardiology time Education «Ural State Medical University” of the

services, Ministry of Health of the Russian Federation.

associate Address: 3 Repina Str., Yekaterinburg. 620028.

professor Department of Therapy at Faculty of Continuing
Medical Education and Advanced Training, located at
the Clinic of the Medical Association "New Hospital".
Address: 29 Zavodskaya Str, Ekaterinburg

Chief of the 1986 2005 Medical Association "New Hospital"

department of Address of the "New Hospital™: 29 Zavodskaya st,

cardiology Ekaterinburg

Cardiologist 1980 1986 Cardiological Center, Address: 78a, 8-Marta Str.
Ekaterinburg

Resident Medical | 1978 1980 Sverdlovsk state Medical Academy (former USMU)

Practitioner Address:3 Repina St., Yekaterinburg 620028.

Cardiologist 1975 1978 State Budgetary Healthcare Institution of the
Sverdlovsk Region “Sverdlovsk Regional Clinical
Hospital Ne 1 (SBHI SR “SRCH Ne 17).,
185 Wolgogradskaya Str., Yekaterinburg 620102,
Russia.

9. Work experience: |General:41 in specialty: 39 years \
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Higher education,
internship, residency;,
postgraduate, doctoral
and upgrade training
courses, certification

examination (in reverse
chronological order):
Qualification

Date (Month / Year)

Name of institution,

diploma number, Faculty (Department) Address

certificate number,
date of issue since till

Associate professor of JIIN2030560 20.10.2010 Federal State Budget Educational
medical sciences Institution of Higher Education
«Ural State Medical University”
of the Ministry of Health of the
Russian Federation. Address: 3
Repina St., Yekaterinburg.

Cardiologist Certificate 30.05.2018 | 30.05.2020 | Federal State Budget Educational
0166180315742 Institution of Higher Education
«Ural State Medical University”
of the Ministry of Health of the
Russian Federation. Address:3
Repina st., Yekaterinburg.

Cardiologist Certificate of 06.04.2015 | 30.05.2015 | Federal State Budget Educational
advanced training Institution of Higher Education
2295 «Ural State Medical University”
of the Ministry of Health of the
Russian Federation. Address:3
Repina st., Yekaterinburg.

Cardiologist Certificate of 05.10.2013 | 24.12.2013 | Federal State Budget Educational
advanced training Institution of Higher Education
No0.8214/13 «Ural State Medical University”
of the Ministry of Health of the
Russian Federation. Address:3
Repina st., Yekaterinburg.

Cardiologist Certificate of 05.10.2009 | 05.11.2009 | Federal State Budget Educational
advanced training Institution of Higher Education
No.7162/09 «Ural State Medical University”
of the Ministry of Health of the
Russian Federation. Address:3
Repina st., Yekaterinburg.

Cardiologist Certificate of 06.04.2009 | 30.05.2009 | State Educational Institution of
advanced training Higher Education «Ural State
No. 6136/09 Medical Academy” of the
Ministry of Health of the Russian
Federation (former USMU).
Address: 3 Repina st.,
Yekaterinburg.

Cardiologist Certificate of 01.04.2008 | 24.05.2008 | State Educational Institution of
advanced training Higher Education «Ural State
No. 2445/08 Medical Academy” of the
Ministry of Health of the Russian
Federation (former USMU).
Address: 3 Repina st.,
Yekaterinburg.

Cardiologist Certificate A 20.03.1998 | 20.03.2003 | State Educational Institution of
No0.107159 Higher Education «Ural State
Medical Academy” of the
Ministry of Health of the Russian
Federation (former USMU).
Address: 3 Repina st.,
Yekaterinburg.

Cardiologist Certificate of 01.12.1997 | 20.03.1998 | Sverdlovsk state Medical
advanced training No. Academy (former USMU)
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Higher education,
internship, residency, Date (Month / Year)
postgraduate, doctoral diploma number Name of institution,
and upgrade training o ’ Faculty (Department) Address
R certificate number,
courses, certification date of issue . .
examination (in reverse since till
chronological order):
Qualification
2709/08-5957 Address:3 Repina St., 620028
Yekaterinburg
Ph.D. in medical science | Diploma M1 06.05.1987 | Sverdlovsk state Medical
N0.027230 Academy (former USMU)
Address:3 Repina St., 620028
Yekaterinburg
Medical residency Certificate No. 881 01.09.1978 | 01.08.1980 | Sverdlovsk state Medical
Academy (former USMU)
Address:3 Repina St., 620028
Yekaterinburg
Internship Certificate N0.1969 01.08.1974 | 01.07.1975 | Sverdlovsk state Medical
Academy (former USMU)
Address:3 Repina St., 620028
Yekaterinburg
Medical Doctor (General | Diploma 51 N0.431452 09.1968 06.1974 | Chita State Medical Institute,
Medicine) General Medicine, 39A Gorkogo
St., Chita-city
10. Participation in seminars, trainings, courses on clinical trials:
Date (Month / Year) Name of educational institute /
Title organization, address (city)
since till
3 Good Clinical Practice 16.08.2007 18.08.200 Szeged, Hungary
Course 7
Training as parf meetling .| 18.03.2004 19.03.200 Moscow, Russia
of researchers “Beautiful 4
Brookwood International Online/5 Studley Court Mews, Studley
Academ 04.2014 04.2014 Court/Guildford Road
y Chobham/ Surrey GU24 8EB

11. Participation in clinical trials (including current trials):

Role (main Date (year)
Code, No. of research Sphere of research Phase. ge searcher (author)
o-researcher., etc. | . :

since till
ENO.RU 1/405 Cardiology 1 Main Researcher 2001 | 2001
XRP 4563 C/5003 Cardiology Il subinvestigator 2001 | 2001
n/a Cardiology 11 subinvestigator 2002 2004
n/a Cardiology 1l |subinvestigator 2004 | 2006
n/a Cardiology 11 subinvestigator 2004 2006
n/a Cardiology 1l |subinvestigator 2005 | 2005
n/a Cardiology 11 Main Researcher 2005 2005
CL3-16257-056 Cardiology 11 subinvestigator 2005 2007
39039039 AF3001 Cardiology Il subinvestigator 2007 | 2010
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CL3-16257-063 Cardiology 11 subinvestigator 2007 | 2010

D5130C05262 Cardiology 1l |subinvestigator 2007 | 2009

AN-CVD2224 Cardiology 11 subinvestigator 2008 | 2010

GSK-LPL100601 Cardiology 11 subinvestigator 2009 2011

RIVAROX ACS3001 | Cardiology 11 Main Researcher 2009 2011

SB 480848/033 Cardiology 11 subinvestigator 2010 | 2014.

AN CVD 2233 Cardiology 1 subinvestigator 2010 | 2014.

CACZ885M2301 Cardiology Il Main Researcher 2012 | 2017

(CANTOS)

RIVAROXACS2002(G | Cardiology Il subinvestigator 2015 | 2017

EMINI)

Medically 111 Patient Cardiology Il Main Researcher 2015 | 2018

Assessment of

Riviroxaban Versus

Placebo in Reducing

post-Discharge Venous

Thromboembolism

Risk (MARINER)

PARALAX Cardiology Il Main Researcher 2018 |Present
time

PARADISE Cardiology Il Main Researcher 2018 |Present
time

12. General number of publications: 122

13. Scientific publications: (list of monographs, scientific articles etc.)

No. Scientific publications: (list of monographs, scientific articles, etc.)

1 “Efficacy and safety of thrombolytic therapy in patients with a therapeutic profile with a
submissive pulmonary embolism”, Ural Medical Journal, 2007, No. 7, p. 41-45

2 “Thrombolytic therapy for thromboembolism of the pulmonary artery of medium risk:
efficacy, safety, expediency”, “Heart” 2009, Ne5, p. 291-294

3 «Age and gender features of intermediate risk pulmonary embolism» 7th International
Meeting Acute Cardiac Care October 30-November 1, 2011 Tel Aviv, Israel, p.80
“Retrospective assessment of the risk of thromboembolism and analysis of

4 antithrombotic therapy in patients with ischemic stroke with atrial fibrillation”
Cardiovascular therapy and prevention, 2013; 12, p. 152
“Evaluation of informativeness of prognostic models GRACE and TIMI in patients with

5 acute coronary syndrome without ST-segment elevation on ECG and concomitant atrial
fibrillation” Ural Medical Journal, 2013, No. 7, p. 80-86

5 "Combined pharmacoinvasive strategy for the treatment of myocardial infarction with
ST segment elevation™ Emergency Medical Aid, 2013, No. 3, p. 38-43

7 "Comparative evaluation of the informativeness of the GRACE and TIMI scales for
determining indications for invasive treatment of patients with acute coronary syndrome
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without ST-segment elevation and concomitant atrial fibrillation™” International Journal
of Interventional Cardiology, No. 35, 2013. P. 56

“Efficacy and safety of Dabigatran for the prevention of thromboembolic complications
8 in electrical cardioversion of atrial fibrillation”, Abstracts collection of the XI
International Congress “Cardiostim”, February 27 - March 1, 2014, St. Petersburg, p. 13

"Practical issues of the use of the drug Pradax for the prevention of thromboembolic

9 complications in patients with atrial fibrillation" Guidelines, Yekaterinburg, 2014, 4.5
Pp

10 "Antithrombotic Therapy for Acute Coronary Syndrome™ manual for cardiologists,
Ekaterinburg, 2014, p. 45

1 “Antithrombotic therapy of acute coronary syndromes at the prehospital stage” Manual
for cardiologists and emergency doctors, Ekaterinburg, 2015, p. 34
“Clinical and functional features of patients undergoing ischemic stroke on the

12 background of atrial fibrillation with a single score on the scale of CHA2DS2-VASC”,

Arrhythmology Bulletin, 2016, abstracts from the XII International Congress
“Cardiostim”, p. 30

Additional criteria for risk stratification of ischemic stroke in patients with atrial
13 fibrillation and one non-sex-related score on a scale of CHA2DS2-Vasc, Heart ol 16,
No 3, 2017, pp.197-203

Additional criteria for risk stratification of ischemic stroke in patients with atrial
14 fibrillation and one non-sex-related score on the scale of CHA2DS -VASC caused by
arterial hypertension. Ural Medical Journal No. 3, 2018, pp.5-11

Associate Professor,

Department of Therapy, Faculty of
Continuing Medical Education and
Advanced Training,

Ural State Medical University,

M.D., Ph.D. in Medical Sciences,

Head of the Cardiology Services, Clinic of the
Medical Association “New Hospital”

A.A. Lipchenko

Date July 02, 2019
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