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Summary Relevance. Erectile dysfunction brings basic problem of urology, andrology and sexology.
Erectile dysfunction have significant impact on quality of life, sexual and reproductive health
and psychological condition in men. Novel experimental and clinical studies a several meth-
ods of regenerative medicine shoved simultaneous impact on main pathogenetic aims show-
ing significant levels of clinical efficacy.

Aim - to develop and analyze clinical effects of mesenchymal stem cell-derived exosomes in-
tracavernous injections and low-intensity extracorporeal shock-wave therapy combination in
patients with severe erectile dysfunction on background of metabolic syndrome and athero-
sclerosis.

Materials and methods. A prospective clinical study was conducted on a contingent of 38
patients of “Men’s Health +” Clinic” (Kyiv, Ukraine) suffering from severe organic erectile dys-
function (ICD-10:N52.9; International index of erectile function score lower than 7) on the back-
ground of metabolic syndrome (ICD-10: E88.81) and generalized atherosclerosis (ICD-10:170.9).
Study results. Therapeutics model of combined application of mesenchymal stem cell-de-
rived exosomes intracavernous injections and low-intensity extracorporeal shock-wave ther-
apy showed significant positive impact of applied therapeutic model according to IIEF-5, EHS
scores as well as due to pharmacodoppler-sonography data. Therapeutics model of application
low-intensity extracorporeal shock-wave therapy also showed significant positive impact on
same diagnostic categories.

Conclusion. Comparison of post-therapeutic data between MG and CG showed absence of sig-
nificant differences in all categories besides mean PSV, but values of statistical mistake proba-
bility are very close to significance threshold for IIEF-5 severe and moderate categories as well as
EHS grades 4 and 2, what highlights perspective of further comparison studies on larger popu-
lation scales, longer observation periods or less severe forms of ED.

Key words: regenerative medicine, erectile dysfunction, metabolic syndrome, exosomes, low-intensity extra-
corporeal shock-wave therapy.

Relevance. Erectile dysfunction (ED) and psychological condition in men. Having
brings basic problem of urology, andrology complex pathogenesis that involves various
and sexology. ED has significant impact on factors besides of psychological, such as gen-
quality of life, sexual and reproductive health eralized and local biochemical imbalance,
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vascular and neural pathology, local connec-
tive tissue degeneration, ED could not be ef-
fectively treated with therapeutic approaches
focused on solitary pathogenetic aims [1, 2].

Phosphodiesterase fifth type inhibitors
(PDE-5), as an erectogenic agent, have be-
come the most prescribed group of drugs for
ED treatment. In spite of the unambiguous
symptomatic orientation of the action mech-
anism of PDE-5 not only doesn’t demonstrate
absolute effectiveness, but also, due to the
marketing image of the “universal remedy”,
reduce patient’s interest in pathogenetic and
etiotropic therapy. Also patients with severe
organic ED are typically having poor response
to PDE-5 inhibitors. This leads to the acute
demand to consider new, primarily bio- and
physiotherapeutic options for ED treatment
[2].

Novel experimental and clinical studies
a several methods of regenerative medicine
shoved simultaneous impact on main patho-
genetic aims of ED, showing significant levels
of clinical efficacy. Among them as highly
perspective particularly in ED treatment had
been presented low-intensity shock wave
therapy (LISWT), low-intensity pulsed ul-
trasound (LIPUS), platelet rich plasma (PRP)
therapy, mesenchymal stem cell derived exo-
somes (MSC-DE) and human placenta hydro-
lysate (HPH) local application [2-16, 19, 20].

Studies focused on analysis of LISWT bi-
ological effects had demonstrated promising
results in penile tissue regeneration due to
multipotent mesenchymal stem cells (MSCs)
biomechanical activation; angiogenesis stim-
ulation due to increase of vascular endothelial
growth factor (VEGF) production; positive im-
pact on local hemodynamic by expression of
endothelial and neuronal NO synthases (eNOS
and nNOS) upregulation [3, 41.

Experimental and clinical data behind
LIPUS method revealed its potential in penile
connective, endothelial and smooth muscle
tissue regeneration due to MSCs biomechan-
ical activation; local tissue proliferation stim-
ulation due to Rho/ROCK/Src/ERK1 signaling
pathway regulation; increase of fibroblast
growth factors (FGF), neural growth-related

factors such as brain derived neurotrophic
factor (BDNF) and VEGF production; biome-
chanical stimulation of endothelial stem cells
migration through the vascular wall into local
tissues; positively modulating local perfusion
by increasing eNOS and nNOS expression.
Showing also decrease of collagen and fiber
changes with down-regulation of TGF-B1/
Smad/CTGF signaling pathway [5, 6].

Large group of studies of PRP therapy
prove this method to be highly effective in
penile tissue regeneration due to MSCs biosig-
naling activation; restoration of vascular wall
endothelial membrane by stimulating the en-
dothelial progenitor cells and correction of en-
dothelial dysfunction by optimization of eNOS
and nNOS production [3, 7, 8].

Analysis of MSC-DE therapy showed its
effects on penile tissue regeneration; stim-
ulation of myogenesis and angiogenesis by
donating specific MCS growth-factors, spe-
cific biosignaling factors (extracellular ma-
trix metalloproteinase inducer (EMMPRIN)),
non-coding RNAs (RNA H19) and regulatory
miRNAs (miR210, miR126, miR132, miR21;
miR-191, miR-222, miR-21, let-7a; miR-222,
miR-21, let-7f; miR-6087); MSC-DE promotes
neural tissue regeneration through a NOX2-
PI3K-p-Akt signaling pathway; positively
modulate endothelial functioning by eNOS,
nNOS and VEGFR1 and VEGFR2 expression
upregulation and modulation of signaling;
performs anti-fibrotic and anti-apoptotic ac-
tion protecting penile tissues by inhibiting
caspase-3 dependent apoptosis pathway
what is highly beneficial due penile smooth
muscular cells protection [9 -14].

Clinical studies on HPH therapy ap-
proved its effects in local tissue regeneration
and anti-fibrotic activity by donating various
growth factors such as VGEF, FGF, epidermal
growth factor (EGF), neural growth factor
(NGF), colony-stimulating factors (CSFs) and
hormones dehydroepiandrosterone (DHEA)
which is beneficial in some aspects of ED [15,
16].

Main biological aims and physiological
mechanisms of LESWT, MCS-DE, RPR and HPH
are summerized in table 1.
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Table 1

Biological aims and physiological mechanisms of LESWT, MCS-DE, RPR and HPH

Biological aim LESWT MCS-DE PRP HPH
TmiRNAs (miR-191, miR-222,
Activation of MSCs TPCNA miR-21, let-7a); Tnon—coding TTGF—BI TCSFs;
RNAs (RNA H19)
Conpectiye tissue TbFGF; indirect indirect TbFGF;
proliferation
TmiRNAs (miR210, ’
Endothelial miR126, miR132, miR21); VEGF;
proliferation TVEGF TEMMPRIN; Tnon—coding TPDGF; TVEGF
RNAs (RNA H19)
Endothelial MEGE; TRNA H19; TeNOS; TnNOS; %\Ejgg AVEGE
functioning TeNOS; TnNOS; TVEGFRI and VEGFR2 :
ThNOS
Protection of TPCNA indirect TPDGF | indirect
vascular wall
Neurometabolic ) [NOX2-PI3K-p-Akt] TIGE-1;
effect TnNoOs; activation; ThNOS; ThNOS; TNGF

Abovementioned methods presented by
promising experimental and clinical data in
solving dominant groups of ED pathogenetic
factors, however the models of its combined
application is not developed yet. Our previous
studies were focused on development and
evaluation of clinical efficacy of therapeutic
models where PRP-therapy and LISWT or LI-
PUS are combined. Its results showed promis-
ing clinical data in contingents of patients with
moderate ED cases.

Among the pharmacological agents that
showed promising effect in moderate ED treat-
ment due to our previous studies, we should
mention lkariin (ICA), the flavonoid of Epime-
dium brevicornum Maxim, that have similar
biological activity to PDE-5, accompanied by
stimulation of nitric oxide (NO) production and
affinity to androgen receptors, what fits the el-
der patients pathogenetic profile.

Current project will consist of line of clini-
cal studies focused on development of specific
therapeutic model of combined regenerative
therapy methods for patients with severe or-
ganic ED, starting with study on MSC-DE and
LISWT combined application effects.

Aim - to develop and analyze clinical ef-
fects of MSC-DE intracavernous injections and
LISWT combination in patients with severe ED
on background of metabolic syndrome and
atherosclerosis.

Materials and methods. A prospective
clinical study was conducted on a contingent
of 38 patients of “Men’s Health Clinic” (Kyiv,
Ukraine) suffering from severe organic erectile
dysfunction (ICD-10:N52.9; International index
of erectile function score lower than 7) on the
background of metabolic syndrome (ICD-10:
E88.81) and generalized atherosclerosis (ICD-
10: 170.9). Study introduces line of inclusion
and exclusion criteria.

Inclusion criteria:

- biological male sex;
— age 45-60;
- diagnosed and proved organic ED

(presence of diagnostic criteria due to ICD-

10 classification);

- “International index of erectile function’

score lover than 7;

- sonographic proofs of vascular arterial

4

and corporal veno-oclusive erectile
dysfunction;
- diagnosed and proved metabolic

syndrome (presence of diagnostic criteria
due to ICD-10 classification and presence
of corresponded documented medical
history);

- diagnosed and proved generalized
atherosclerosis (presence of diagnostic
criteria due to ICD-10 classification and
presence of corresponded documented
medical history).
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— patient not satisfied with response on
PDE-5 inhibitors (due to objectively poor
response).

Exclusion criteria:

- non-organic ED;

- oncologic pathology;

- hypogonadism;

- hypo- and hyperthyroidism;

- acute inflammatory pathology of prostatic
gland;

- condition after prostatectomy;

— autoimmune and system pathology;

- significant psychopathology.

Study relied on following methods:

- standard set of clinical examinations;

— laboratory testing for hormone levels
(LH, testosterone total, testosterone free,
prolactine, estradiol, TTH, T4 free);

- questioner “International Index of Erectile
Function-5" (IIEF-5) [17];

— clinical scale “Erectile Hardness Score”
(EHS) [18];

- ultrasonic cavernous bodies scanning;

- pharmacodoppler-sonography.

Study results. Due to the purpose of a
study initial contingent was divided in to two
symmetrical groups: main group (MG) included
19 patients who underwent 6 weeks of combined
treatment with 6 sessions of intracavernous MSC-
DE injections (5,0 ml; one session per week) and
12 sessions of LISWT (3000 strikes, frequency 3
Hz, total power up to 0,35 mJ/mm?2 on standard
penile areas; twice a week, each first session 30
minutes before MSC-DE injections and second
session as a separate treatment technique)
accompanied by 50mg of ICA as erectogenic
agent and 1,0g of L-arginine aspartate (L-AA) as
background metabolic therapy; control group
(CQ) included 19 patients who underwent 6
weeks of ED treatment with 12 sessions of LISWT
(3000 strikes, frequency 3 Hz, total power up to
0,35 mJ/mm?2 on standard penile areas; twice a
week), 50 mg of ICA and 1,0g L-AA. Both groups
were undergoing metabolic syndrome and
dyslipidemia treatment with provided by general
practitioner (GP) what includes standard dietary
restrictions, physical rehabilitation, metabolic
and hypolipidemic therapy.

Therapy secludes presented in table 1.

Table 2
Treatment models in MG and CG
Technique Weeks
1-st 2-nd 3-rd 4-th 5-th 6-th
MG
MSC-DE 5,0 ml 5,0 ml 5,0 ml 5,0 ml 5,0 ml 5,0 ml
LISWT twice twice twice twice twice twice
ICA 50 mg daily
L-AA 1,0 g daily
CG
MSC-DE none none none none none none
LISWT twice twice twice twice twice twice
ICA 50 mg daily
L-AA 1,0 g daily

MSC-DE injections sessions were provid-
ed once a week 30 minutes after LISWT session
by injecting 2,5 ml of solution intracavernous-
ly in each peduncles of penis. In 30 minutes
LISWT session 3000 strikes, frequency 3 Hz,

total power up to 0,35 mJ/mm2 on 6 standard
penile areas to provide mechanical-induced
trauma-simulating areas to focus MCS-DE re-
generative potential. Combined session appli-
cation presented on picture 1.
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MSC-DE
bilateral

LISWT [6] bilateral
bilateral

LISWT[5] LiswT[4] LiswT[3] LISWT[2]

LISWT [1]

Pic. 1. Combined MSC-DE and LISWT sessions application.

In 12 weeks after the initial examination set
IIEF-5, EHS and pharmacodoppler-sonography

data was compared to pre-therapeutic in MG
(table 3) and CG (table 4).

Table 3

Pre-therapeutic and post-therapeutic data comparison for MG

Criterion

Pre-therapeutic P

Post-therapeutic

International Index of Erectile Function-5

Mild (21-17 points) 0 - 0
Mild-moderate (16-12 points) 0 <0,01 6
Moderate (11-8 points) 0 <0,01 12
Severe (< 7 points) 19 <0,01 1
Erectile Hardness Score
Grade 1 0 0,31 1
Grade 2 0 0,05 7
Grade 3 2 <0,01 9
Grade 4 17 <0,01 2
Pharmacodoppler-sonography
Mean PSV in stimulation (cm/s) 23,4+0,3 <0,01 29,6+0,3
Mean EDV in stimulation (cm/s) 5,4+0,2 <0,01 4,5+0,3

Data comparison in MG shows significant
positive impact of applied therapeutic model
according to IIEF-5, EHS scores as well as
due to pharmacodoppler-sonography data.
However therapeutic effects are limited due to
revealed post-therapeutic distribution of IIEF-
5 (where 63,2% patients stayed on moderate

level of severity, 31,6% of patients achieved
mild-moderate level and no one achieved mild
level) and EHS (where 47,4% patients stayed
on 3-rd grade, 36,8% of patients achieved 2-nd
grade and only 1 (5,3%) patient achieved 1-st
grade) scores.
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Table 4

Pre-therapeutic and post-therapeutic data comparison for CG

Criterion Pre-therapeutic p Post-therapeutic
International Index of Erectile Function-5
Mild (21-17 points) 0 - 0
Mild-moderate (16-12 points) 0 <0,01 7
Moderate (11-8 points) 0 <0,01 7
Severe (< 7 points) 19 <0,01 5
Erectile Hardness Score
Grade 1 0 - 0
Grade 2 0 0,07 3
Grade 3 2 0,03 9
Grade 4 17 <0,01 7
Pharmacodoppler-sonography
Mean PSV in stimulation (cm/s) 23,4+0,3 <0,01 25,4+0,3
Mean EDV in stimulation (cm/s) 5,4+0,2 0,24 4,840,3

Data comparison in MG shows significant
positive impact of applied therapeutic model
according to IIEF-5, EHS scores. Pharmacodop-
pler-sonography data reveals significant posi-
tive effect only on mean PSV, but not for mean
EDV. Post-therapeutic distribution of IIEF-5
scores (36,8% patients stayed on moderate
level of severity, 36,8% of patients achieved

mild-moderate level and no one achieved mild
level) and EHS (where 47,4% patients stayed
on 3-rd grade, 15,8% of patients achieved 2-nd
grade and no one achieved 1-st grade) reveals
limitations of therapeutic model.

Differences between post-therapeutic
status of MG and CG patients presented in
table 5.

Table 5
Post-therapeutic data comparison between MG and CG
Criterion MG P CG
International Index of Erectile Function-5
Mild (21-17 points) - 0
Mild-moderate (16-12 points) 6 0,73 7
Moderate (11-8 points) 12 0,10 7
Severe (< 7 points) 1 0,08 5
Erectile Hardness Score
Grade 1 1 0,31 0
Grade 2 7 0,14 3
Grade 3 9 1,00 9
Grade 4 2 0,06 7
Pharmacodoppler-sonography
Mean PSV in stimulation (cm/s) 29,6+0,3 <0,01 25,4+0,3
Mean EDV in stimulation (cm/s) 4,5+0,3 0,48 4,8+0,3
75
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Comparison of post-therapeutic data
between MG and CG showed absence of
significant differences in all categories besides
mean PSV, but values of statistical mistake
probability are very close to significance
threshold for IIEF-5 severe and moderate
categories as well as EHS grades 4 and 2, what
highlights perspective of further comparison
studies on larger population scales, longer
observation periods or less severe forms of ED.

Also  remarkable the non-equal
appearance in both groups of a study
patients who have positive response on PDE-5
inhibitors: in MG - 15 (78,9%) patients, in CG
- 10 (52,6%) patients, what is not significant
(p=0,08), but also seems to be promising for
further studies.

Conclusions. Developed ED therapeutic
model which combine application of MSC-
DE and LISWT on background of ICA and
L-AA prescription showed significant positive
impact on ED severity level due to IIEF-5
data, significant positive impact on erectile

hardness due to EHS data and significant
positive impact on erectile haemodynamics
due to pharmacodoppler-sonography data. It
was found that therapeutic effects are limited
due to revealed post-therapeutic distribution
where 63,2% patients stayed on moderate
level of severity, 31,6% of patients achieved
mild-moderate level and no one achieved
mild level according to IIEF-5 score, according
to EHS score 47,4% patients stayed on 3-rd
grade, 36,8% of patients achieved 2-nd grade
and only 1 (5,3%) patient achieved 1-st grade.
Nevertheless due to intentional complexity
of ED genesis in study contingent results
obtained should be considered as positive
and perspective. Comparison of therapeutic
models efficacy revealed lack significant
differences in all categories besides mean PSV,
but values of statistical mistake probability are
very close to significance threshold for IIEF-5
severe and moderate categories as well as EHS
grades 4 and 2.
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PE3IOME

NEYEHUE SPEKTU/IbHOM AUCOYHKLINU
KOMBUHALIVIE/ 3K30COM,
NONYYEHHbIX U3 MESEHXUMAJIbHbIX
CTBOJ10BbIX KNIETOK 1
HU3KOUWHTEHCUBHOM YOAPHO-
BOJIHOBOW TEPATUEI

3acepa l0. .12
“KnuHuka “Myxckoe 300posee+’, Kues, YkpauHa;

23anopoxckuti 20cy0apcmaeHHbIl MeOUYUHCKUU
yHuUgepcumem, 3anopoxbe, YKpauHa

AKmyanbHoCmb. 3SpekmusibHAs OucyHKYUA
co30aém 6a3osble npobsieMbl ypoaozuu, aHopo-
J102UU U CeKconoauu. SpekmusibHas OuceyHKYUA
oKdaswlieaem 3HAYyumesibHoe B/IUAHUE HA Kade-
CMB0 XU3HU, CeKCyasibHoe U penpodyKmugHoe
300p0o8be U NCUX002UYeCKOe COCMOAHUE MYX-
YuH. Hosble 3KcnepumeHMaAnbHele U KaUuHUYe-
CKue uccne0osaHus Memooos pezeHepamusHoU
MeOUYUHbI O0OHApyxunu nomeHyuan eo30el-
cmeus 0aHHbIX Memo008 Ha OCHOBHble namoze-
Hemuyeckue yesnu, 0eMOHCMpPUpPYa 3Ha4umeso-
HbIl ypoBeHb KIuHU4eckoU 3¢hpekmusHocmu.
Lene - paspabomame U npoaHanusuposams
KUuHu4eckue 3¢hgekmsl KOMOUHAYUU UHMPA-
KABEPHO3HbIX UHBEKYUL 3K30COM ME3EHXUMAsTb-
HbIX CMB0J108bIX KIEMOK U HU3KOUHMeHCUBHOU
IKCMPAKopNopaabLHoU yodpHO-80/1HO80U Mme-
panuu y nayueHmos ¢ msaxesol 3pekmusibHou
oucgyHkyuel Ha poHe MemabosIUYecKoz20 CUH-
dpoma u amepockieposa.

Mamepuaner u memoosl. [IpocnekmusHoe
K/IUHUYecKoe uccredosaHue 661710 npogedeHo
HAa KOHMuUH2eHme u3 38 nayueHmos «KiauHuku
«Myxckoe 300posve+» (Kues, YkpauHa), cmpa-
darowux maxesiol opeaHudeckol 3peKmusibHoU
oucpyHkyuel (MKB-10: N52.9; MexoyHapoOoHbiti
UHOeKC 3peKmusibHOU hyHKUUU MeHee 7 6a/1108)
Ha gpoHe Memabonuuyeckozo cuHopoma (MKB-10:
E88.81) u eeHepanusoeaHHO20 amepockiepo3a
(MKb-10:170.9).

Pesynemamel uccnedoeaHusa. Tepanesmude-
CKas mMooesile KOMOUHUPOBAHHO20 NpUMeHeHUs
UHMPAKasepHoO3HbIX UHveKyul 3K30CoM Me-
3EHXUMAJ/IbHbIX CMB0J108bIX K/1EMOK U HU3KOUH-
meHCcuUBHOU 3KCMPAkopnopanbHoU yodapHo-801-
HosoU mepanuu nokasasad 3HA4umeslbHoe
nosoxumernsHoe 8/UAHUe 8 COOMBeMcMauUU ¢
oyeHkamu MU3®-5 u wkansl xecmKkocmu 3pekx-
yuu, a makxxe OGHHbIMU hapmakodonnsiepozpa-
¢uu. Tepanesmuydeckas Mooesib npumeHeHus
HU3KOUHMeHCUgHoU 3KCcmpakopnopaneHoU
yO0apHo-g8onHosol mepanuu (6e3 8K/IYeHUs
9K30COM) MaAkXe NOKA3asaa 3Ha4yumesibHoe no-
JIoXUMesbHOe 8/IUAHUE HA YKA3aHHble OUazHO-
cmuyeckue kKamezopuu.

Bbieod. C(pasHeHue nocmmepanesmuyeckux
O0aHHbIX 8 2pynnax uccie008aHUA NoOKA3asao
omcymcmaue 3HaYUMbIX pasuduli 80 ecex ou-
dzHOCMUYeCcKUX Kamezopusx, Kpome cpedHe20
MCC. lpu 3mom 3Ha4eHUa 8epoAmMHoOcMu cma-
mucmuyeckoll OWUGKU o4eHb 6IU3KU K nopoay
3HaYyumMocmu 0514 kamezopuli maxesnol u cpeo-
Hel cmeneHu maxecmu MUS®-5, a makxe 0717 4
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U 2 cmeneHu WKaAsbl XecmKocmu 3pekyuu, 4mo
noduepkusaem nepcnekmuebl Ucc1e0o8aHull Ha
6osbWUX nonynayusx, 6onee daumesibHeIX he-
puodax Hab00eHUs Ulu MeHee msxesbix gop-
Max apekmusibHoU OuchyHKYUU.

Knrouyeevle cnoea: pezeHepamueHas meduyuHa,
apekmunibHAs oucgyHKyus, Memabonudeckuli
CUHOPOM, 3K30COMbl, HU3KOUHMEHCUBHAS 3KC-
MpakopnopasbHas yoapHO-80/IHOBAS Mepanus.

PE3IOME

NIKYBAHHA EPEKTU1IbHOT ANCOYHKLUIT
KOMBIHALIEIO EK30COM, OTPUMAHUX
3 ME3EHXIMAJIbHUX CTOBBYPOBUX
KNITUH 1 HU3bKOIHTEHCUBHOIO
YAAPHO-XBWJIbOBOIO TEPATIEIO

3acepa tO.1.12
"KnuHuka “Myxckoe 30oposbe+’, Kuis, YkpaiHa;

23anopisbkuli OepxasHuli MeouyHul
YHigepcumem, 3anopixxs, YkpaiHa

AkmyaneHicme.  EpekmusibHa — OUCyHKUIA
cmeopioe 6a3zosi npobnemu yponoeii, aHoponoeii
ma cekconozii. EpekmusnbHa OucyHKUis 3Ha4HO
8NJIUBAE HA AKICMb XUMMA, CeKcyasibHe i penpo-
OdyKmusHe 300p08’s ma NCuxoso2iyHuUli cmaH
yonosikie. Hogi ekcnepumeHmarneHi i KniHiyHi 0o-
C/1i0XeHHS Memo0is pezeHepamueHoi MedUYUHU
8uABUWIU nomeHyian enugy 0aHUX Memo0ie Ha
OCHOBHI namoezeHemMu4Hi Uini, 0eMoHcmpytoyu
3Ha4HUl pieHb KiHiYHOT eghekmusHOCMI.
Mema - po3pobumu i npoaHanisyeamu KniHiuHi
ehekmu KOMOIHAYii iHMpakagepHO3HUX iH'ekyiti
€K30COM Me3eHXiManbHUX cmoebyposux KimuH
i HU3bKOIHMEHCUBHOI  eKCmpakopnopaabHOi
yOapHO-X8U/IbOBOI mepanii y nauieHmie 3 8ax-
KO0 epekmusibHOK OUCPYHKUi€EO Ha hoHi mema-
60/1iYH020 CUHOPOMY | AMepoCKIeposy.

Mamepianu ma wmemoodu. [IpocnekmugHe
KJliHiYHEe 00CNiOXeHHsA 6y/10 NposedeHO HA KOH-
muHzeHmi 3 38 nayieHmie «KnuHuku «Myxckoe
300posbe+» (Kuis, YkpaiHa), i3 msaxkoto ¢op-
MOI0 Op2aHiYHOI epekmusibHOT ducyHKUIT (MKX-
10: N52.9; MixHapoOHuli iHOeKC epeKmusibHOI
yHKUii MeHwe 7 6anig) Ha mai MemabosiyHo20
cuHopomy ( MKX-10: E88.81) i eeHepanizosaHozo
amepockneposy (MKX-10:170.9).

Pesynemamu o0ocnioxeHHA. TepanesmuyHa
MoOesib KOMBIHOBAHO20 3ACMOCY8AHHA IHMPaA-
KasepHO3HUX iH'€KUili eK30COM Me3eHXiMAabHUX
CMogbyposuUX KAIMUH i HU3bKO [HMeHCUBHOT
eKkcmpakopnopaseHoi yoapHo-xeu1e080i mepa-
nii nokasana 3Ha4yHul nosumusHul 8nsue 8io-
nogioHo 0o oyiHok MIE®-5 i wkanu xopcmkocmi
epekuii, a makox 3a 0aHuUMu gapmakooonJie-
poepadii. TepaneemuyHa modesb 3acmocy8aH-
HA HU3bKOIHMEHCUBHOI eKcmpakopnopaneHoi
y0apHO-x8u1b08oi mepanii (6e3 8K/IIOYEeHHA eK-
30COM) MAKOX NOKAG3a1a 3HAYHUU NO3umMueHuu
8NJ1U8 HA 3ad3HA4eHi 0iaeHOCMUYHI Kamezopii.
BucHoeok. [lopigHAHHA hocmmepanesmuyHuUX
0aHux 8 2pynax 00C/iOXeHHA NoKasasno eiocym-
Hicmb 3Ha4ywux siomiHHocmeu y ecix diazHoc-
MUYHUX Kamezopisix, Kpim cepedHbozo [NCLL. lpu
UbOMYy 3HAYeHHA UMOBIpHOCMI cmMamucmu4Hoi
nomusnku 0yxe 671u3bki 00 hopozy 3Hadywocmi
0719 Kamezopili mAXXKo20 ma cepedHb020 cmyne-
HAa maxkocmi MIE®-5, a makox 0na 4 i 2 cmyne-
HA WKaIU Xopcmkocmi epekuyii, wo niokpecsioe
nepcnekmusu 00cnioxeHb HA GinbWux nonyna-
yiax, 6inew mpuganux nepiodax cnocmepexeH-
HA ab0o MeHW 8aXKux hopMax epekmuJsibHoi ouc-
yHKuUiT.

Kmioyosi cnoea: pezeHepamueHa mMeduyuHa,
epekmusibHa OUCPYHKYiA, MemabosiyHUl CUH-
OpOM, €eK30COMA, HU3bKOIHMEHCUBHA eKcmpa-
KOpnopasbHa yoapHo-xauap08a mepanis.
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