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Beeoenue

Henepxanne moun nipu Hanpsokeaun (HMnH) y
KEHIIMH — HE TOJIBKO Cepbe3Has mpobieMa A mna-
LUEHTKHU, HO 1 OO0JIbIIas COLIMAIbHAS, MEIULIMHCKAS
Y 5KOHOMMYECKas Harpy3ka Ha oOmiectso [1]. Pa3-
Butre HMnH cBsizano ¢ pasHeiMu (aktopamu [2,
3]: CTpyKTYpHBIMU U3MEHEHUSAMHU B COCTaBE MBIIIIL,
MOTEpei MBIICYHBIX KIJIETOK, IUCIIA3UeH COSIMUHN-
TEJIbHOM TKaHU, N3MEHEHUSAMH B COCYJUCTON CETH U
HEepBax, MEXaHUIECKOM Harpys3ke.

B macTtosiee BpeMsi KOHCEpBaTHBHOE JICHEHNE
HMnH, nanpaBnenHoe Ha yny4yumieHHE (QyHKIMN
cUHKTEpa ypeTphl, BKIIOYAET TPEHHUPOBKY MBILIILL
TazoBoro AHa (ymnpaxHeHus: Kerems), 3IeKkTpocTu-
MYJBIIHIO U (papMaKOTEepaIHIo.

PanpukansubiM MeTo1oM siedeHuss HMnH y xeH-
IIVH, JAIOUINM XOpPOIlKe. OTAAJCHHBIE Pe3yIbTaThl,
MPOJOJKAeT OCTaBATHCSA XUPYPruueckoe BMella-
TEJIbCTBO, BKIIIOYAIOLIEE MEXaHUUYECKYIO MOAIEPK-
Ky MOUYCHCITYCKATENLHOTO KaHaa B BUC CIIMHTOB.

OCHOBHBIM \HEZIOCTATKOM XUPYPIHYECKOTO Je-
yenuss HMnH y skeHIIMH METOJIOM MMILIaHTAIluu
MOTypeTPajIbHOIO CIIMHTA SIBISIETCS BO3MOKHOCTD
Pa3BUTHS MHTPA- U MTOCIICONEPAIMOHHBIX OCII0KHE-
Huii u peunausa HMnH [4].

Hcnonp3oBaHne MHBEKIUH 00beMOOpa3yIomnX
BEMIECTB B 0071aCTh CUHKTEPA YPETPHI HE OTpaBIa-
JIO KIMHUYECKUX OXHUIAHUH, XOTS y psifa HalueH-
TOK OBUI OTMEYEH IMOJIOKHUTENBHBINA dPPEKT B BUIC
BOCCTAHOBJIEHUS yJepKaHUs MouH [5, 6].

Takum 00pazoM, MOKHO C/IEIaTh BBIBOJ O TOM,
YTO XOTS y psija MAalMEHTOK NPH HCIOJIb30BaHUU
YIOMSIHYTBIX METOJIOB JICUEHHUSI U OTMEYAIOTCs T10-
JIOXKUTEJIbHBIE PE3YJIbTaThl, HO OHU HE YCTPaHSIOT
NpUYMHY 3a00JIeBaHUs: HApPYyIICHHE CTPYKTYPhI
COUHKTEPHOTO KOMILJIEKCA.

JloxMHUYecKe MCCIIeIOBaHUS UCTIOIb30BAHUS
CTBOJIOBBIX KJI€TOK aiis geuenust HMnH nanu muo-
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roobemamue pe3yasTaTs [7, 8, 9, 10]. Dkcepu-
MEHTBL [TOKA3aJId, YTO MPUMEHEHHUE MpenapaToB Ha
OCHOBE CTBOJIOBBIX KJIETOK MOYKET IMOBBICUTH (PYHK-
U0 CHUHKTEPA YPETPHI.

Hecmotpst Ha TO, 4TO B HACTOsIIEE BpeMs Kie-
TO4YHasa Tepamnus B Jeuenun HMnH Bce xe Haxo-
MUTCA Ha JdKCIepuMeHTanpbHOW crammm [11, 12],
HECKOJIBKO IICHTPOB COOOMIVIIN O pe3yIbTaTaxX Kiu-
HAYECKOTO HCIOJIB30BAHUS 3TOT0 METOAA JICUCHUS
HMnH y xenmun [13, 14, 15, 16, 17]. Ilpuyem
WCTIOJB30BAIMCH PA3HBIE THITHI KJIETOK, BKITFOYAs
MBIIIIEYHBIE CTBOJIOBBIE KJIeTkH [13, 17], Me3eHnxu-
ManpHBIe cTBOJIOBEIC KieTkn (MCK) [16, 18] nmmn
Muo0acThl 1 hpudpodacTel [15].

B menom, ¢ yueToM mOTyYE€HHBIX MOJIOKUTETh-
HBIX PE3yIbTaTOB NOKJIMHUUYECKUX HCCIICIOBAHUN C
ucnons3zoBanreM xkupoBeix MCK (OKMCK) [10] u
pe3ynbTaTOB KIMHUYECKUX HWCCIIEIOBAHWN HAYaTo
KImHI4YecKoe uccienoanue 11 dhazsr [18].

J171s1 OLIeHKH BO3MOKHOCTEH KJIETOYHOM Tepanuu
nist nedennss HMiH BakHO onpeniesinTs onTuMalib-
HBIN TUI KJIETOK, HEOOXOUMBIN JIJIsl pereHepaiuu
c(uHKTEpa ypeTphl, pa3padoTaTh XUPYPTrUYECKYIO
TEXHHUKY BBEJIECHHUS KIIETOK, OICHHTH OT/aJCHHBIC
pe3yIbTaTHI.

Me3zenxumanvHble cmeonoevle Kniemku

Me3eHxuMasbHbIE CTBOJIOBBIE KIIETKH, TaKXKe
Ha3bIBaeMbI€ MYIJIBTUTIOTEHTHBIMH CTPOMAlIbHBIMU
KJIETKaMHM, BIEPBbIE ONMUCaHbl DpUIAEHIITEHHOM U
ero koJyuieramMu okosio 40 jeT Hazan Kak puopodIa-
CTBI-IIPE/IIECTBEHHUKH, BbIIEJICHHbIE U3 KOCTHOTO
mosra MeIt [19]. ITozaaee MCK 13 kocTHOTO M0O3-
ra (KMCK) Obutn onrcaHbl Kak OCTEOTEHHBIC TIPE/I-
mecTBeHHUKH [20, 21, 22, 23] 1 B 1999 1. coobma-
J0Ch 0 criocobHocTH K muddepentmposke MCK mo
HecKonbkuM JiHuAM [24]. MCK 65utH Taxoke oOHa-
pY’KEHBI B )KMPOBOM TKaHH [25] ¥ IpyTUX UCTOYHU-
Kax [26,27]. MCK MoaynupytoT UMMYHHbIE OTBETHI
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[28, 29] 1 MOTYT CITy’)KHTh UCTOYHHKAMH (HaKTOPOB
pocta mipu 3akuBieHnu pat [30, 31] u perenepanun
TkaHeit [31, 32]. PerenepatuBusiii norennuan MCK
HCCJIEJIOBATIM B PA3HBIX TKaHSIX, B TOM YHCIE B KO-
ctu [33], xpsme [34], cepaeunoii Tkanu [35], MCK
JIaXke CrocoOCTBOBAM POCTY HEHPOHOB [36].

Coo0mranmock 00 HMCCIIEOBAHUSAX HCTOIH30BaA-
Hus JKMCK [10] wmu KMCK [37, 38, 39] ms me-
YCHUS HeJIep)KaHUsI MOYH B JIOKIIMHHUYECKUX HCCIIe-
noBaHusx in vivo [10, 37, 38]. Ouenka pe3yabTaToB
JIeYeHHUs B OTHX MCCIECJOBaHUIX NPOBOAMIIACH B
cpoku oT oiHoM Henenu [38] no 13 nenens [39]. Uc-
MOJIE30BAJIMCH Pa3HbIE THITHI KIETOK U MPH Pa3HBIX
BHUIax HeaepkaHus Moun [8]. IToaTtomy cpaBHEHHE
pe3yNbTaTOB ITHX HCCIIEOBAHUMN JOIKHO IPOBO-
JIUTHCS C OCTOPOKHOCTBIO.

Tem He MeHee, B 1ienioM npuMeHeHrne MCK Ha xu-
BOTHBIX MOJIENISIX C AKCIIEPUMEHTAIILHO BEI3BAHHBIM
HeJep)KaHueM MOYH 0Ka3ajoCh MOJIOKUTEIHHBIM.

Uro KacaeTcs HWCHOIB3YEMBIX THIIOB KJIETOK,
npumenenue JKMCK mmu KMCK moxer nath He-
CKOJIBKO MPEUMYIIECTB IO CPAaBHEHHUIO C Teparnueil ¢
WCIIOJIb30BaHUEM MBIILICYHBIX KJIETOK-TIPEIIICCTBEH-
HUKOB, BKIIOYas CATEJUINTHBIC KJIETKU WM MHOO-
nactel. JKMCK nm KMCK moryT OBITh MOSTy4YeHbI
0e3 cephe3HBIX OCIOKHEHHUN U B IOCTATOYHOM KOJIH-
YeCcTBE y MAIMeHToK, ctpafgarommx HMnH. XKMCK
i KMCK MoryT npumeHsTbesl B KadecTBe Heaud-
(epeHIMPOBAHHBIX KIJIETOK-IPEIIICCTBEHHUKOB HITH
rocjie MUOTEHHON TudQepeHInpoBKy in vitro. Tem
He MeHee, Y(PPEKTHBHOCT, MHOTCHHOW muddepeH-
IIUPOBKH B KJIETKH TIAJKUX WM TONIEPEIHOIOI0CA-
TBIX MBIIII €II¢ HE SBJISIETCS JIOKa3aHHOM.

Jpyroe npenmyIiecTBo 3aKiI04aeTcs B TOM, 9TO
n3 6 T MOJKOXKHOW KMPOBOHM KJIETUYATKH YCIOBEKA
MOJKET OBITh TIOTYYECHO 32 OJIHY HEJENI0 KYJIbTHBH-
poBaHus in vitro mpubausnTeasHo 105-106 )KMCK.
A w3 acmpaTta KOCTHOTO Mo3ra (B epemneM 18+3
M) mpubauszutensHo 107 ToToBRIX K mposudepa-
uuu u auddepeniuporke MCK MeHee ueM 3a JiBe
HeJeny KyJIbTHBUPOBaHHUs in Vitro [42].

Cmeonosnie Kj1emKu, ROJIYHeHHble U3 MOUU

B mocnennee BpeMst onucaH HEOOBIYHBIN UCTOY-
HUK KJIETOK-TIpeamecTBeHHKOB [40, 41, 43, 44].
COop 00pa3ioB MOYM B TEUCHHUE TpPEX JHEH OT
B3pPOCIIBIX TIO3BOJIMIT UCCIICOBATENSIM HU3YYHTh
cTBonoBhle KieTkn Moun (MMCK), ux xpaHeHwue,
KyJIFTUBHUPOBAHHE in Vitro, XapakTepUCTUKY U AU (D-
(hepeHITHAITHIO, CTIOCOOHOCTL TEHEPHUPOBATH 3PEITBIC
KJIETKH '€ YPOTENUN-TIOMOOHBIM U TJIaJKO-MBITIICU-
HO-110J1I00HBIM (heHoTunamu [40]. Ex vivo, MMCK
YeIIOBeKA DKCIPECCUPYIOT HaHeIh MapKepOB Kile-
TOYHOU NOBEpXHOCTH, Takux kak CD44, CD73,
CD90 n CDI105, Ho orcyrctBytor CD31, CD34 u
CDA45, 9T0 cBHIETEIBCTBYET O TOM, UTO ITH KICTKH
UMEIOT ME3ECHXHUMAJIbHOE MPOUCXOKICHUE M TECHO
ces3anbl ¢ MCK, Brirouas JKMCK.

MMCK, unkyOupoBaHHble B cpeaax st qudge-
PEHIMPOBKH, O0OTAIlleHHBIX (haKTOpoM pocTa-f, u,
TIOJTYYeHHBIM M3 TPOMOOIIMTOB, (akTopoM pocta-BB
M hepeHINPOBATICH B KICTKU TIATIKAX MHOIUTOB
IKCTIPECCHE JIeCMHMHA, KaJblIOHWHA, CMYTEJIMHA,
MHO3WHA U 0-aKTHHA Miaakux Melin [40]. B gomon-
HEHUE K OOpa30BAHUIO KJIETOK, IOJOOHBIX TJIaJIKHM
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mbimam MMCK [40] 661t Takke TPOTECTHPOBAHBI
Ha MX CIIOCOOHOCTH K PETeHEPAITHH in Vivo M 00pa3o-
BaHUIO SHAOTEIHAIBHBIX KIeToK (3kcmpeccuein CD31
u (haxropa Bunebpanna) n muddepeHIMpoBKY B 1M0-
MIEPEYHONONIOCAThIE MBILIEUHbIE KIETKH (0OHapyKe-
HUeM JecMuHa, MyoD n Myf-5) [41].

Kpowme Toro, naky6armst MMCK c snmaepmais-
HBIM (DAaKTOPOM POCTa MHIYLUPOBaJa KIETKH ypo-
TEeJHsI, KOTOPbIE IKCIPECCUPOBAIN YPOTEIHAIbHbIC
MapKepbl YpOIUIalliH, TUTOKepaTuHbl-7, -13 u -20
Y SIHTENHANbHBIE aHTUIeHbI IUHTYIMH U E-Kanre-
pun [40]. ITockonbky MMCK OblIM KJIOHHUPOBAHBI
no uHayKuuu guddepenunposku, MMEK moryT
muddepeHIUpoBaThCS MO JBYM pa3HBIM KIICTOU-
HBIM JIMHHASAM: a) ME3CHXUMAaJIbHAs JINHUS ~ KIJICTKH,
MIPOUCXOAAIINE U3 ME30/I€PMBI; 0) JIMHUS IMUTETH-
AJbHBIX KJIETOK, IPOUCXOAAIIas U3 SHAOAEPMBI.

OpHako Takasi IJIACTHYHOCTH B3POCHBIX Kile-
TOK-IIPEJIIECTBEHHUKOB #IN TpaHc-Auddepeniu-
alys B3pOCIJIBIX COMATHUECKMX KIETOK uepe3 rpa-
HUIIB! 3aPOBIIICBON JTUHUKU — MPEIMET TUCKYCCHU
[45], uTO HE MOKHO.OTBICKATH OT KIMHHUYECKOTO
noteniuana MMCK. Ecnu ‘npumenenue MMCK
MO3BOJIUT YJIYHUIINTH PE3YAbTAThl JICUCHHUS Helep-
JKaHWS MOYHM B JOKIMHHYECKHX HCCIEI0BAHUSAX,
MMCK MO0XeT OBITh MHTEPECHOU aTbTEPHATHBOU
KMCK n2KMCK B Oynymem yporIorndeckon uim
TUHEKOJIOTMYECKON PEreHEPaTUBHON MEIULIMHBI.

Muvtuiethivie cameniumnble Kiemku

OMera-ob6pasHasi MbIIIa CHUHKTEPA YPETPBI CO-
CTOUT W3’ IMNIQAKUX MBI W TIOMEePEIHOITONOCATHIX
MBIIIEYHBIX BOJOKOH [46]. CrmemoBaTelbHO, pere-
Hepalyss W/Wil BOCCTaHOBJICHHE (DYHKIMU 00enx
YacTeil 3TOW MBIl MOXET MOTPeOOBATHCS IS
(G PEKTUBHON W IMTETIbHOW PabOTHl CHHUHKTEpA.
Huddepernmanms (QyHKIMOHUPYIOMIAX TIOTIEpEd-
HOITOJIOCATHIX MBIMIeYHbIX KiIeTok u3 JKMCK nmm
MCK mnoarsepxnena [47, 48]. Tem ne menee, d¢-
(DEKTHBHOCTh  TIONIEPEUHOIIOIOCATBIX  MBIIICYHBIX
kierok u3 MCK in vitro noBonbHO HU3Kas. Kpome
TOrO, MPOTOKOJNEI AuddepeHiuanuu B HACTOSIIEE
BpeMs HCIIOJIB3YIOT PEKOMOWHAHTHBIE METOJIBI, KCe-
HOOMOTHYECKYIO CHIBOPOTKY WM (DaKTOpHI pocTa
B cpenax [47], pakoBble KOMITOHEHTHI [37] wim mx
KOMOUWHAIIMU 11 MHUOTeHHOU I depeHIIUpOBKH.
BepositHO, OoJiee Ge30macHkIi Crioco0 CO3aHus To-
MIEPEYHOIIOIOCATON MBIIIIEYHON TKAHH U3 CTBOJIOBBIX
KJIIETOK — 3TO BBIZICTICHHE M PA3MHOKEHUE CATEIUTUT-
HeIX KieTok (CK), Tak Kak 3TH KIETKH SIBIISIOTCS
MIPUPOAHBIMU MPEAIICCTBEHHUKAMH JJIsl TeHEepaIiu
W pereHepanuu MOINEePEeUYHOI0IOCaTON MBIIIEUYHON
tkanu [49]. CK HaxomsaTcs Mexy Oa3aibHOM IuIa-
CTHHKOM ¥ CapKOJEMMOW B MBIIIEYHBIX BOJOKHAX
TIOTIEPEYHOIIOIOCATON MBIIIIEYHON TKAH!, aKTHBUPY-
foTcs (haKTOpaMu pOCTa WU APYTHMU CTUMYJIaMH,
BKJIKOYasl TUTIOKCHUIO WJIH TPaBMY, JJIsl POCTa MHOT'OSI-
nepubix Muopuopuiut. [oreniman CK mist nedeHust
HMnH Obur uccnenoBan B JOKIMHHYECKUX [50] u
JlaKe KIMHUYECKHX DKCIIEPUMEHTAJIBHBIX HCCIIe-
noBanusx [13, 15, 51]. OnHako B 3TOM HccienoBa-
HUH TAIMEHTH! TOTyYald CMEIMAHHYIO TOMYJISIINI0
kierok [17]. INocnenyromiee HaOMIOICHUE B KIIMHH-
YecKuX HccienoBaHusax mnocie npumeHeHuss CK B
CPOKE OT OJIHOTO JIO0 YETBhIPEX JIET TAKKe MOKa3alio
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MEPCIEKTUBHBIE pe3ynbTaThl [51]. B HeKoTOpBIX U3
ITHX CITy4aeB OTCYTCTBHE 3(hPeKTa MOKET OBITH CBSI-
32HO C HESCHBIMU KJICTOUHBIMHA (PCHOTHIIAMH MHBE-
IUPYEeMBIX KieToK. OJHaKO 3KCIIepThl CXOAATCS BO
MHeHuH, yTo CK mpUHOCAT KIMHUYECKYIO IMOJIB3Y
narueHTaM, crpaaatornmM HMnH. Omaako Oombioe
kommmaecTBo CK, TpeOyembIX Ui BBeIEHHS IS Jie-
yenuss HMnH, MoxeT npuBecTy K cepbe3HOMY BO3-
JICHCTBUIO Ha 3710POBBIE MBIIIIIHI.

COOTBETCTBEHHO, B HACTOsIEE BpeMs MPOI0I-
JKaeTcsl KimHu4deckoe uccnenosanue I ¢assl ¢ uc-
none3oBanneM MCK w3 ayTomorn4Hoil xKupoBoH
TKaHu [ 18].

Onpeodenenue nonoxicenus u
YAyuuieHue mexXHUKU 66e0eHUsl K1emoK

Otanbl KIETOYHOM Tepamuu: 1) momydeHue
KIIETOK, 2) MMILUIAHTAlUsl KJIETOK, 3) OIICHKa pe-
3yJlbTATOB JICUECHUS. YUHTHIBas TEHACHIIMIO K Ma-
JIOWHBA3WBHON XHPYPI'WH, YaCTO BBEICHHE KIIETOK
BBITIOHSIETCS C MOMOMIBIO 3HIOCKOIIOB M BBICOKO-
KayeCTBEHHbIX MHCTPYMEHTOB BHU3yanu3anuu [13,
17]. Ilpu 3TOM UMILTAHTALUS KJIETOK MOXET OBbITh
BBITIOJTHEHA HETOCPEJCTBEHHO B COUHKTED YPETPHI
C TIOMOIIIBIO HTJIBI, KOTOPasi BPYYHYIO MPOBOIUTCS
Yyepes PHIOCKOI K MECTY WHBEKITHH KIIETOK.

C TeXHUYECKOH TOUKH 3PEHHSI, TaKasi MPoIeaypa
C UCTIOTH30BAHNEM MPSIMOI UTJTBI TOBOJIBHO MPOCTA.
Tem He MeHee, TOYHBII KOHTPOJIb MECTa BBEJICHMUS
KIETOK W WX pacHpeleliecHuss BHYTpH C(hUHKTEpa
OKa3bIBaeTCs CIOXKHOU 3amaueid. Kpome toro, mpu
WCTIOJIb30BaHHUH WTJI JUTS BBEJIEHUS KIETOK UMEETCS
PUCK TOBPEKICHHUSI TKaHEH, YTO COIMPOBOKIACTCS
KPOBOTCUCHHUEM.

Ha ocHoBe cymiecTBYIONIIUX CHUCTEM OIpejese-
HUS TIOJIOXKEHUSI COUHKTEPA YPETPbl 11 CHUHKTEP-
HOW KJIETOYHOW Tepamuy TEKYIIUe WCCICHOBAHUS
MTOCBSIIIIEHBI pa3paboTKe HOBBIX METOJOB OTIpeese-
HUS TIOJIOKEHUS CHUHKTEpa B 00JaCTH IS MHBEK-
AU KJIETOK.

B Oynymiem npoueaypa MOKET BBINISICTh Clie-
JIYFOIIIUM 00pa30M: BO-TIEPBbIX, TOUHBIC HHIUBUIY-
aJbHBIC aHATOMHUYECKHE MapaMeTphl MAIUeHTKH, a
007acThb 11 BBEJCHHUSL KIIETOK B COUHKTEp Omperie-
Jgercss U HamevaeTcsd ¢ nomoiibio MPT unu ynbt-
Pa3ByKOBOTO MCCIIE/IOBAHNUS, YTO MTO3BOJIUT CO31aTh
BHUPTyalbHYIO TpexMephylo "kapty". C momolisio

Jlumepamypa

1..=High costs of urinary incontinence among women electing
surgery to.treat stress incontinence / L. L. Subak [et al.] //
Obstetrics & Gynecology. —2008. — Vol. 111 (4). — P. 899-
907. — doi: 10.1097/A0G.0b013e31816alel2.

2. Prevalence of urinary incontinence in men: Results from
the national health and nutrition examination survey / A.
D. Markland [et al.] // Journal of Urology. — 2010. — Vol.
184 (3). — P. 1022-1027. doi: 10.1016/j.juro.2010.05.025.

3. Delancey, J. O. L. Why do women have stress urinary
incontinence? / J. O. L. Delancey // Neurourology &
Urodynamics. —2010. — Vol. 29, suppl. 1. — P. S13-S17. —
doi: 10.1002/nau.20888.

4.  Chermansky, C. J. Complications of vaginal mesh surgery
/ C. J. Chermansky, J. C. Winters // Current Opinion in
Urology. —2012. — Vol. 22 (4). —287-291. — doi: 10.1097/
MOU.0b013e32835480b2.

360

CHUCTEMBI OTCJIEKMWBAHUS, PUKPETUIEHHONW K 3HJIO-
CKOTY W MHBEKITMOHHOH HTJie, MOKHO OOHAPYKHUTh
JIEITUKATHYIO MBIy C(PUHKTEpa U ¢ BEICOKOW TOY-
HOCTBIO BBECTH KJIETKH.

XOTsl TOYHOE pACHOJOXKEHHE HHBEKIIMOHHOM
UTIIBI B 30HE COUHKTEPA OYCHb Ba)KHO, BTOPOH MO-
MEHT, OTPEICISIONINI yCreX KISTOYHON Teparui,
— 3TO ONTHMAaJBHOE MPOCTPAHCTBEHHOE pacrpese-
JICHHUE KIJIETOK B 30HE HHBEKITUH.

Jlo HacTosIIero BpeMEeHH 3TO ellle He ObUIO TIa-
TENBHO HMCCIIEIOBAHO JUIS PereHepauun chUHKTepa.
BeposiTHO, 3TO CBSI3aHO C TEM, YTO BO MHOTHX JIOKJIU-
HUYECKUX HCCIIEIOBAaHUIX HCITONB30BAJIHACH. TPHI3Y-
uel [10, 37, 38, 39, 53]. B Takux MOAENAX KOHTPO-
JIMpyeMbIe UCCIIe/IOBAHUS, CPaBHUBAIOIINE, HAIPH-
Mep, UHBEKIMIO KIETOK B OJHOM.MecTe C(PUHKTEpa
C HECKOJIbKUMH UHBEKIMSIMUA HOJ PA3HBIMU YTIaMU
WIN TIOJIOKEHUSIMU, MCCIICIOBAHHS TOBBIIEHHS KO-
JUYeCTBA KJICTOK [52] mil KOMOWMHAMHMN KJICTOK U
OMoMaTepraoB HE MOTYT OBITh PAaCCMOTPEHBI W3-
3a MaJIbIX aHATOMHYECKHUX:-Pa3MEPOB yPETPHI y 3THX
JKUBOTHBIX. ClleZIoBaTeAbHO, OTMEUEHHBIE BHIIIE XHU-
pyprudeckue acfeKThl AOJKHBI ObITh PACCMOTPEHBI
Ha OoJiee KpyMHBIX MOAEMSIX *KUBOTHBIX [53].

UToOBI MpeojoseTh MEXaHWYEeCKOe TOBPEX/Ie-
HUE TKaHEeW TP UHBEKIHWH KIETOK HWIJaMH, HO-
Bble TEXHOJOTUH MMIUIAHTAIIUN KJIETOK MOTYT 00-
JIETYUTh MPOLENYPY U B TO KE BpPEMS YIYUIIUThH
KIMHAYECKUW  pe3yabTaT. Hampumep, omHum wu3
BO3MOJXKHBIX CIIOCOOOB OBLIO OBbI «BITPHICKUBAHUE)
KIIETOK ‘4epe3 COII0 BO3JYyXOM B TKaHb. M3meHe-
HUSL JaBIEeHUS W 0O0beMa BO3AYIIHOTO WMITYJIbCa,
KOHCTPYKIIMU KaHaja, pa3Mepa Kareib W IUIOTHO-
CTH KIJIETOK BO BIPBICKMBA€MOM KHUIKOCTH MOTYT
MO3BOJIUTH ONTHMH3UPOBATH TITyOUHY, IJIOTHOCTh U
pacrpezeneHre BIPhICKUBAEMBIX KIIETOK.

Buieoowt

MexaHuueckue YCTpOMCTBA €llle HE SABJISIOT-
Cs YAOBJIETBOPSIOIIMM pEIIeHHuEeM Ui JIeUeHHUs
HMnH. WU3-3a nemorpaduyeckux H3MEHEHUH B
3anaJHbIX o0mecTBaXx 3a00J1€BaeMOCTh U PACIPO-
crpanenHocte HMnH pactet. CnenoBarenbHo, He-
00xoanMbI O6e301acHbIe 1 A((HEKTHBHBIC HOBBIE Me-
TOMBI TeueHus. Tepanus Ha OCHOBE CTBOJIOBBIX KJle-
TOK MOYET ITOMOYb B PEIIEHUH TaHHOW MTPOOIEMBI.

5. Kerr, L. A. Bulking agents in the treatment of stress urinary
incontinence: History, outcomes, patient populations, and
reimbursement profile / L. A. Kerr // Reviews Urology. —
2005.—Vol. 7, suppl. 1. —P. S3-S11.

6. Stem cell therapy for incontinence: Where are we now?
What is the realistic potential? / C. Dissaranan [et al.] //
Current Urology Reports. —2011. — Vol. 12 (5). — P. 336-
344. — doi: 10.1007/s11934-011-0210-4.

7. Staack, A. Stem cells for the treatment of urinary
incontinence / A. Staack, L. V. Rodriguez // Current
Urology Reports. —2011. — Vol. 12 (1). — P. 41-46. — doi:
10.1007/s11934-010-0155-z.

8. Wang, H. J. Development of cellular therapy for the
treatment of stress urinary incontinence / H. J. Wang, Y. C.
Chuang, M. B. Chancellor // International Urogynecology
Journal. — 2011. — Vol. 22 (9). — P. 1075-1083. — doi:
10.1007/s00192-011-1432-1.

Journal of the Grodno State Medical University, Vol. 18, Ne 4, 2020



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Treatment of stress urinary incontinence  with
adipose tissue-derived stem cells / G. Lin [et al.] //
Cytotherapy. — 2010. — Vol. 12 (1). — P. 88-95. — doi:
10.3109/14653240903350265.

Goldman, H. B. Will we ever use stem cells for the
treatment of SUI? ICI-RS 2011 / H. B. Goldman,
K.-D. Sievert, M. S. Damaser // Neurourology &
Urodynamics. — 2012. — Vol. 31 (3). — P. 386-389. — doi:
10.1002/nau.22217.

Stem cell therapy in bladder dysfunction: Where are we?
And where do we have to go? /J. H. Kim [et al.] // BioMed
Research International. — 2013. — Vol. 2013. — Art. ID
930713. — doi: 10.1155/2013/930713.

Autologous myoblasts and fibroblasts versus collagen
for treatment of stress urinary incontinence in women: A
randomized controlled trial / H. Strasser [et al.] // Lancet.
—2007.—Vol. 369 (9580). — P. 2179-2186. — doi: 10.1016/
S0140-6736(07)61014-9.

Urinary incontinence in the elderly and age-dependent
apoptosis of rhabdosphincter cells / H. Strasser [et al.] //
Lancet. — 1999. — Vol. 354 (9182). — P. 918-919. — doi:
10.1016/S0140-6736(99)02588-X.

Myoblast and fibroblast therapy for post-prostatectomy
urinary incontinence: 1-Year follow up of 63 patients /
M. Mitterberger [et al.] // Journal of Urology. — 2008. —
Vol. 179 (1). — P. 226-231. — doi: 10.1016/.
juro.2007.08.154.

Periurethral injection of autologous adipose-derived stem
cells for the treatment of stress urinary incontinence in
patients undergoing radical prostatectomy: Report of two
initial cases / T. Yamamoto [et al.] // International Journal
of Urology. — 2010. — Vol. 17 (1). — P. 75-82. — doi:
10.1111/5.1442-2042.2009.02429.x.

Muscle-derived cells for treatment of iatrogenic sphincter
damage and urinary incontinence in men / H. Gerullis [et
al.] // Scientific World Journal. — 2012. — Vol 2012. —
Art. ID 898535. — doi: 10.1100/2012/898535.

Stem Cells Treatment for the Local Eeminine, Stress
Urinary Incontinence Treatment (HULPURO) [Electronic
resource] // ClinicalTrials.gov / U.S¢National Library of
Medicine. — Mode of access: https://clinicaltrials.gov/ct2/
show/NCT01300598. — Date of access: 01.05.2020.
Friedenstein, A. J. Fibroblast precursors in normal and
irradiated mouse hematopoietic'organs / A. J. Friedenstein,
J.F. Gorskaja, N. N. Kulagina // Experimental Hematology.
—1976.—Vol. 4 (5). — P. 267-274.

Formation of bone and cartilage by marrow stromal cells in
diffusion chambersin vivo/B. A. Ashton [et al.] // Clinical
Orthopaedics & Related Research. — 1980. — Vol. 151. —P.
294-307.

Kinetics and_differentiation of marrow stromal cells in
diffusion chambers in vivo / 1. Bab [et al.] // Journal of
Cell Science. — 1986. — Vol. 84. — P. 139-151.
Friedenstein, A. J. Bone marrow osteogenic stem cells: In
vitro cultivation and transplantation in diffusion chambers
/A. J. Friedenstein, C. A. Chailakhyan, U. V. Gerasimov
// Cell Tissue Kinet. — 1987. — Vol. 20 (3). — P. 263-272. —
doi: 10.1111/5.1365-2184.1987.tb01309.x.

Caplan, A. I. Mesenchymal stem cells / A. I. Caplan //
Journal of Orthopaedic Research. — 1991. — Vol. 9 (5). — P.
641-650. — https://doi.org/10.1002/sctm.17-0051.
Multilineage potential of adult human mesenchymal stem
cells / M. F. Pittenger [et al.] // Science. — 1999. — Vol. 284
(5411).—P. 143-147.—doi: 10.1126/science.284.5411.143.
Multipotential human adipose-derived stromal stem cells
exhibit a perivascular phenotype in vitro and in vivo / A.

JKypnuan ['poiHEHCKOTO TOCYAapCTBEHHOTO MEAMIIMHCKOTO YHUBEpcuTeTa, Tom 18, Ne 4, 2020

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

00630pbI

C. W. Zannettino [et al.] // Journal of Cellular Physiology.
— 2008. — Vol. 214 (2). — P. 413-421. — doi: 10.1002/
jep.21210.

Multipotent mesenchymal stromal cells obtained from
diverse human tissues share functional properties and
gene-expression profile with CD146+ perivascular cells
and fibroblasts / D. T. Covas [et al.] // Experimental
Hematology. — 2008. — Vol. 36 (5). — P. 642-654. — doi:
10.1016/j.exphem.2007.12.015.

A perivascular origin for mesenchymal stem cells in
multiple human organs / M. Crisan [et al.] / Cell Stem
Cell. — 2008. — Vol. 3 (3). — P. 301-313. — doi: 10.1016/j.
stem.2008.07.003.

Bone marrow mesenchymal stem _cells —suppress
lymphocyte proliferation in vitro but fail to prevent graft-
versus-host disease in mice / M. Sudres [et al.] // Journal
of Immunology. — 2006. — Vol. 176 (12). — P. 7761-7767.
— doi: 10.4049/jimmunol.176.12.7761.

Placenta-derived mesenchymal stem cells have an
immunomodulatory effect that can control acute graft-
versus-host disease in mice /M. J. Jang [et al.] // Acta
Haematologica. — 2013¢— Vol. 129 (4). — P. 197-206. —
doi: 10.1159/000345267.

Paracrine factors of mesenchymal stem cells recruit
macrophages and endothelial lineage cells and enhance
wound healing / L. Chen [et al.] / PLoS One. — 2008. —
Voli3(4).—P.el886:—doi: 10.1371/journal.pone.0001886.
Adipose ‘tissue derived stem cells secretome: Soluble
factors | and. their roles in regenerative medicine /
A. J..Salgado [et al.] / Current Stem Cell Research
& Therapy. — 2010. — Vol. 5 (2). — P. 103-110. — doi:
10.2174/157488810791268564.

Minguell, J. J. Mesenchymal stem cells and the treatment
of cardiac disease /J. J. Minguell, A. Erices // Experimental
Biology & Medicine. —2006. — Vol. 231 (1). — P. 39-49.
Stem cell- and growth factor-based regenerative therapies
for avascular necrosis of the femoral head / L. Rackwitz [et
al.] // Stem Cell Research & Therapy. —2012. — Vol. 22, Ne
3.—P.7.—doi: 10.1186/scrt98.

A stem cell-based approach to cartilage repair / K. Johnson
[etal.] // Science. —2012. - Vol. 336 (6082). — P. 717-721.
—doi: 10.1126/science.1215157.

Mesenchymal stem cell transplantation for the infarcted
heart: A role in minimizing abnormalities in cardiac-
specific energy metabolism / C. C. Hughey [et al.] //
American Journal of Physiology-Endocrinology &
Metabolism. — 2012. — Vol. 302 (2). — P. E163-172. — doi:
10.1152/ajpendo.00443.2011.

Transplantation of bone marrow mesenchymal stem cells
reduces lesion volume and induces axonal regrowth of
injured spinal cord / W. Gu [et al.] / Neuropathology. —
2010. — Vol. 30 (3). — P. 205-217. — doi: 10.1111/j.1440-
1789.2009.01063.x.

Induction of smooth muscle cell-like phenotype in marrow-
derived cells among regenerating urinary bladder smooth
muscle cells / A. Kanematsu [et al.] // American Journal
of Pathology. — 2005. — Vol. 166 (2). — P. 565-573. — doi:
10.1016/S0002-9440(10)62278-X.

In vitro myogenic differentiation of human bone marrow-
derived mesenchymal stem cells as a potential treatment
for urethral sphincter muscle repair / A. C. Drost [et
al.] // Annals of the New York Academy of Sciences. —
2009. — Vol. 1176. — P. 135-143. — doi: 10.1111/j.1749-
6632.2009.04610.x.

Autologous bone-marrow-derived mesenchymal stem
cell transplantation into injured rat urethral sphincter /

361



00630pbI

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

362

Y. Kinebuchi [et al.] // International Journal of Urology.
—2010.—-Vol. 17 (4). — P. 359-368. — doi: 10.1111/j.1442-
2042.2010.02471.x.

Self-renewal and differentiation capacity of urine-derived
stem cells after urine preservation for 24 hours / R. Lang
[et al.] // PLoS One. — 2013. — Vol. 8 (1). — P. €53980. —
https://doi.org/10.1371/journal.pone.0053980.

Skeletal myogenic differentiation of urine-derived
stem cells and angiogenesis using microbeads loaded
with growth factors / G. Liu [et al.] / Biomaterials. —
2013. — Vol. 34 (4). — P. 1311-1326. — doi: 10.1016/j.
biomaterials.2012.10.038.

Animal serum-free expansion and differentiation of
human mesenchymal stromal cells / T. Felka [et al.] //
Cytotherapy. — 2010. — Vol. 12 (2). — P. 143-153. — doi:
10.3109/14653240903470647.

Implantation of autologous urine derived stem cells
expressing vascular endothelial growth factor for potential
use in genitourinary reconstruction / S. Wu [et al.] //
Journal of Urology. — 2011. — Vol. 186 (2). — P. 640-647.
—doi: 10.1016/j.juro.2011.03.152.

Human urine-derived stem cells seeded in a modified 3D
porous small intestinal submucosa scaffold for urethral
Tissue Engineering / S. Wu [et al.] // Biomaterials. —
2011. — Vol. 32 (5). — P. 1317-1326. — doi: 10.1016/j.
biomaterials.2010.10.006.

Phinney, D. G. Concise review: Mesenchymal stem/
multipotent stromal cells: The state of trans differentiation
and modes of tissue repair — Current views / D. G. Phinney,
D. J. Prockop // Stem Cells. — 2007. — Vol. 25 (11). — P.
2896-2902. — doi: 10.1634/stemcells.2007-0637.

The anatomical components of urinary continence / C.
Wallner [et al.] // European Urology. —2009. — Vol. 55 (4):
—P. 932-943. — doi: 10.1016/j.eururo.2008.08.032.
Skeletal myogenic differentiation of mesenchymal stem
cells isolated from human umbilical cord blood / Eu J.
Gang [et al.] // Stem Cells. —2004. — Vol. 22 (4). - P. 617-
624. — doi: 10.1634/stemcells.22-4-617.

Highly efficient reprogramming to pluripotency and
directed differentiation of human ¢ells with. synthetic
modified mRNA / L. Warren [et al] //.Cell Stem Cell.
— 2010. — Vol. 7 (5). — P. 618-630. — doi: 10.1016/].
stem.2010.08.012.

Wagers, A. J. Cellular and molecular signatures of muscle
regeneration: Current“concepts <and controversies in
adult myogenesis /[A. J. Wagers, I. M. Conboy // Cell.
— 2005. — Vol 422°(5). — P. 659-667. — doi: 10.1016/].
cell.2005.08.021.

Neurologic tecovery and improved detrusor contractility
using .muscle-derived cells in rat model of unilateral
pelvic nerve transection / D. Kwon [et al.] // Urology.
—2005¢ — Vol. 65 (6). — P. 1249-1253. — doi: 10.1016/].
urology.2005.01.037.

Safety, efficacy and health related quality of life of
autologous myoblast transplantation for treatment of
urinary incontinence in children with bladder exstrophy-
epispadias complex / A. Elmi [et al.] // Journal of Urology.
—2011. - Vol. 186 (5). — P. 2021-2026. — doi: 10.1016/j.
juro.2011.07.029.

Dose-response relationship of mesenchymal stem cell
transplantation and functional regeneration after severe
skeletal muscle injury in rats / T. Winkler [et al.] // Tissue
Engineering. — 2009. — Vol. 15 (3). — P. 487-492. — doi:
10.1089/ten.tea.2007.0426.

Muscle precursor cells for the restoration of irreversibly
damaged sphincter function / D. Eberli [et al.] // Cell

53.

14.

Transplantation. — 2012. — Vol. 21 (9). — P. 2089-2098. —
doi: 10.3727/096368911X623835.

Jiang, H.-H. Animal models of stress urinary incontinence
/ H.-H. Jiang, M. S. Damaser // Handbook of Experimental
Pharmacology. — 2011. — Vol. 202. — P. 45-67. — doi:
10.1007/978-3-642-16499-6_3.

References

Subak LL, Brubaker L, Chai TC, Creasman JM, Diokno
AC, Goode PS, Kraus SR, Kusek JW, Leng WW,
Lukacz ES, Norton P, Tennstedt S. High costs of urinary
incontinence among women electing surgery to treat stress
incontinence. Obstetrics & Gynecology. 2008;111(4):899-
907. doi: 10.1097/A0G.0b013e31816alel2:

Markland AD, Goode PS, Redden DT, Borrud LG, Burgio
KL. Prevalence of urinary incontinence in. men: Results
from the national health and nutrition examination sur-
vey. Journal of Urology. 2010;184(3):1022-1027. doi:
10.1016/j.juro.2010.05.025.

Delancey JOL. Why do women have istress urinary
incontinence? Neurourology & Urodynamics.
2010;29(Suppl 1):S13-S17xdoi: 10.1002/nau.20888.
Chermansky Clg Winters JC. Complications of vaginal
mesh surgery«Current Opinionjin Urology 2012;22(4):287-
291. doi: 10.1097/MOU.0b013e32835480b2.

Kerr LA. Bulking agents in the treatment of stress urinary
incontinence: History, outcomes, patient populations, and
reimbursement profile. Reviews Urology. 2005;7(Suppl
1):S3-S11.

Dissaranan C, Cruz MA, Couri BM, Goldman HB,
Damaser MS. Stem cell therapy for incontinence: Where
are. we now? What is the realistic potential? Current
Urology Reports. 2011;12(5):336-344. doi: 10.1007/
s11934-011-0210-4.

Staack A, Rodriguez LV. Stem cells for the treatment
of wurinary incontinence. Current Urology Reports.
2011;12(1):41-46. doi: 10.1007/s11934-010-0155-z.
Wang HJ, Chuang YC, Chancellor MB. Development
of cellular therapy for the treatment of stress urinary
incontinence. International Urogynecology Journal.
2011;22(9):1075-1083. doi: 10.1007/s00192-011-1432-1.
Lin G, Wang G, Banie L, Ning H, Shindel AW, Fandel
TM, Lue TF, Lin CS. Treatment of stress urinary inconti-
nence with adipose tissue-derived stem cells. Cytotherapy.
2010;12(1):88-95. doi: 10.3109/14653240903350265.
Goldman HB, Sievert K-D, Damaser MS. Will we ever
use stem cells for the treatment of SUI? ICI-RS 2011.
Neurourology & Urodynamics. 2012;31(3):386-389. doi:
10.1002/nau.22217.

. Kim JH, Lee S-R, Song YS, Lee HJ. Stem cell therapy in

bladder dysfunction: Where are we? And where do we have
to go? BioMed Research International.2013;2013:930713.
doi:10.1155/2013/930713.

Strasser H, Marksteiner R, Margreiter E, Pinggera GM,
Mitterberger M, Frauscher F, Ulmer H, Fussenegger M,
Kofler K, Bartsch G. Autologous myoblasts and fibro-
blasts versus collagen for treatment of stress urinary in-
continence in women: A randomized controlled trial.
Lancet. 2007;369(9580):2179-2186. doi: 10.1016/S0140-
6736(07)61014-9.

Strasser H, Tiefenthaler M, Steinlechner M, Bartsch
G, Konwalinka G. Urinary incontinence in the elderly
and age-dependent apoptosis of rhabdosphincter cells.
Lancet. 1999;354(9182):918-919. doi: 10.1016/S0140-
6736(99)02588-X.

Mitterberger M, Marksteiner R, Margreiter E, Pinggera
GM, Frauscher F, Ulmer H, Fussenegger M, Bartsch G,

Journal of the Grodno State Medical University, Vol. 18, Ne 4, 2020



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Strasser H. Myoblast and fibroblast therapy for post-pros-
tatectomy urinary incontinence: 1-Year follow up of 63
patients. Journal of Urology. 2008;179(1):226-231. doi:
10.1016/j.juro.2007.08.154.

Yamamoto T, Gotoh M, Hattori R, Toriyama K, Kamei
Y, Iwaguro H, Matsukawa Y, Funahashi Y. Periurethral
injection of autologous adipose-derived stem cells for the
treatment of stress urinary incontinence in patients under-
going radical prostatectomy: Report of two initial cases.
International Journal of Urology. 2010;17(1):75-82. doi:
10.1111/5.1442-2042.2009.02429.x.

Gerullis H, Eimer C, Georgas E, Homburger M, El-Baz
AG, Wishahi M, Borés M, Ecke TH, Otto T. Muscle-
derived cells for treatment of iatrogenic sphincter damage
and urinary incontinence in men. Scientific World Journal.
2012;2012:898535. doi: 10.1100/2012/898535.

Stem Cells Tratment for the Local Feminine Stress Urinary
Incontinence Treatment (HULPURO) [Internet]. Available
from: https://clinicaltrials.gov/ct2/show/NCT01300598.
Friedenstein AJ, Gorskaja JF, Kulagina NN. Fibroblast
precursors in normal and irradiated mouse hematopoietic
organs. Experimental Hematology. 1976;4(5):267-274.
Ashton BA, Allen TD, Howlett CR, Eaglesom CC, Hattori
A, Owen M. Formation of bone and cartilage by mar-
row stromal cells in diffusion chambers in vivo. Clinical
Orthopaedics & Related Research. 1980;151:294-307.
Bab I, Ashton BA, Gazit D, Marx G, Williamson MC,
Owen ME. Kinetics and differentiation of marrow stro-
mal cells in diffusion chambers in vivo. Journal of Cell
Science. 1986;84:139-151.

Friedenstein AJ, Chailakhyan RK, Gerasimov UV. Bone
marrow osteogenic stem cells: In vitro cultivation and
transplantation in diffusion chambers. Cell Tissue Kinet:

1987;20(3):263-272.  doi:  10.1111/5.1365-2184.1987.
tb01309.x.
Caplan AI. Mesenchymal stem cells. Joarnal > of

Orthopaedic Research. 1991;9(5):641-650. https://doi.
org/10.1002/sctm.17-0051.

Pittenger MF, Mackay AM, Beck SC, Jaiswal RK, Douglas
R, Mosca JD, Moorman MA, Simonetti DW;, Craig S,
Marshak DR. Multilineage potential »of adulthuman
mesenchymal stem cells. Science: 1999;284(5411):143-
147. doi: 10.1126/science.284.5411.143.

Zannettino ACW, Paton S, Arthur A, Khor F, Itescu
S, Gimble JM, Gronthos.S. Multipotential human adi-
pose-derived stromal stem cells exhibit a perivascular phe-
notype in vitro and in vivo. Journal of Cellular Physiology.
2008;214(2):413-421. doi: 10.1002/jcp.21210.

Covas DT, Panepucei RA, Fontes AM, Silva WAIr,
OrellanaMD, Freitas MC, Neder L, Santos AR, Peres LC,
Jamur MC, Zago MA. Multipotent mesenchymal stromal
cells obtained from diverse human tissues share functional
properties and gene-expression profile with CD146+ peri-
vascular cells and fibroblasts. Experimental Hematology.
2008;36(5):642-654. doi: 10.1016/j.exphem.2007.12.015.
Crisan M, Yap S, Casteilla L, Chen C-W, Corselli M,
Park TS, Andriolo G, Sun B, Zheng B, Zhang L, Norotte
C, Teng P-N, Traas J, Schugar R, Deasy BM, Badylak S,
Buhring H-J, Giacobino J-P, Lazzari L, Huard J, Péault B.
A perivascular origin for mesenchymal stem cells in multi-
ple human organs. Cell Stem Cell. 2008;3(3):301-313. doi:
10.1016/j.stem.2008.07.003.

Sudres M, Norol F, Trenado A, Grégoire S, Charlotte F,
Levacher B, Lataillade J-J, Bourin P, Holy X, Vernant
J-P, Klatzmann D, Cohen JL. Bone marrow mesenchymal

JKypnuan ['poiHEHCKOTO TOCYAapCTBEHHOTO MEAMIIMHCKOTO YHUBEpcuTeTa, Tom 18, Ne 4, 2020

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

O0630psI

stem cells suppress lymphocyte proliferation in vitro but
fail to prevent graft-versus-host disease in mice. Journal
of Immunology. 2006;176(12):7761-7767. doi: 10.4049/
jimmunol.176.12.7761.

Jang MJ, Kim H-S, Lee H-G, Kim GJ, Jeon HG, Shin
H-S, Chang S-K, Hur G-H, Chong SY, Oh D, Chung
H-M. Placenta-derived mesenchymal stem cells have an
immunomodulatory effect that can control acute graft-
versus-host disease in mice. Acta Haematologicaogica.
2013;129(4):197-206. doi: 10.1159/000345267.

Chen L, Tredget EE, Wu PY, Wu Y. Paracrine factors of
mesenchymal stem cells recruit macrophages and endothe-
lial lineage cells and enhance wound healing. PLoS One.
2008;3(4):e1886. doi: 10.1371/journal.pone.0001886:
Salgado AJ, Reis RL, Sousa NJ, Gimble JM. Adipose
tissue derived stem cells secretome: Soluble factors
and their roles in regenerative medicine. Current Stem
Cell Research & Therapys 2010;5(2):103-110. doi:
10.2174/157488810791268564.

Minguell JJ, Erices A. Mesenchymal stem cells and the
treatment of cardiac disease. Experimental Biology &
Medicine. 2006;231(1):39-49:

Rackwitz L, Eden L, Reppenhagen S, Reichert JC, Jakob
F, Walles HyPullig O, Tuan RS, Rudert M, N&th U. Stem
cell- and growth factor-based regenerative therapies for
avascular necrosis of the femoral head. Stem Cell Research
& Therapy. 2012;3(1):7. doi: 10.1186/scrt98.

Johnson K, Zhu S, Tremblay MS, Payette JN, Wang J,
Bouchez CL, Meecusen S, Althage A, Cho CY, Wu X,
Schultz PG. A stem cell-based approach to cartilage re-
pait. Science. 2012;336(6082):717-721. doi: 10.1126/sci-
ence.1215157.

Hughey CC, Johnsen VL, Ma L, James FD, Young PP,
Wasserman DH, Rottman JN, Hittel DS, Shearer J.
Mesenchymal stem cell transplantation for the infarcted
heart: A role in minimizing abnormalities in cardiac-spe-
cific energy metabolism. American Journal of Physiology-
Endocrinology & Metabolism. 2012;302(2):E163-172.
doi: 10.1152/ajpendo.00443.2011.

Gu W, Zhang F, Xue Q, Ma Z, Lu P, Yu B. Transplantation
of bone marrow mesenchymal stem cells reduces le-
sion volume and induces axonal regrowth of injured
spinal cord. Neuropathology. 2010;30(3):205-217. doi:
10.1111/5.1440-1789.2009.01063 .x.

Kanematsu A, Yamamoto S, Iwai-Kanai E, Kanatani I,
Imamura M, Adam RM, Tabata Y, Ogawa O. Induction
of smooth muscle cell-like phenotype in marrow-derived
cells among regenerating urinary bladder smooth muscle
cells. American Journal of Pathology. 2005;166(2):565-
573. doi: 10.1016/S0002-9440(10)62278-X.

Drost AC, Weng S, Feil G, Schifer J, Baumann S, Kanz
L, Sievert K-D, Stenzl A, Mdhle R. In vitro myogenic
differentiation of human bone marrow-derived mesen-
chymal stem cells as a potential treatment for urethral
sphincter muscle repair. Annals of the New York Academy
of Sciences. 2009;1176:135-143. doi: 10.1111/.1749-
6632.2009.04610.x.

Kinebuchi Y, Aizawa N, Imamura T, Ishizuka O,
Igawa Y, Nishizawa O. Autologous bone-marrow-de-
rived mesenchymal stem cell transplantation into in-
jured rat urethral sphincter. International Journal of
Urology. 2010;17(4):359-368. doi: 10.1111/j.1442-
2042.2010.02471.x.

Lang R, Liu G, Shi Y, Bharadwaj S, Leng X, Zhou X, Liu
H, Atala A, Zhang Y. Self-renewal and differentiation ca-

363



00630pbI

pacity of urine-derived stem cells after urine preservation ~ 47. Warren L, Manos PD, Ahfeldt T, Loh Y-H, Li H, Lau F,

for 24 hours. PLoS One. 2013;8(1):¢53980. doi: 10.1371/ Ebina W, Mandal P, Smith ZD, Meissner A, Daley GQ,
journal.pone.0053980. Brack AS, Collins JJ, Cowan C, Schlaeger TM, Rossi

40. Liu G, Pareta RA, Wu R, Shi Y, Zhou X, Liu H, Deng DIJ. Highly efficient reprogramming to pluripotency and
C, Sun X, Atala A, Opara EC, Zhang Y. Skeletal myo- directed differentiation of human cells with synthetic
genic differentiation of urine-derived stem cells and an- modified mRNA. Cell Stem Cell. 2010;7(5):618-630. doi:
giogenesis using microbeads loaded with growth factors. 10.1016/j.stem.2010.08.012.

Biomaterials. 2013;34(4):1311-1326. doi: 10.1016/j.  48. Wagers AJ, Conboy IM. Cellular and molecular signatures
biomaterials.2012.10.038. of muscle regeneration: Current concepts and controversies

41. Felka T, Schifer R, De Zwart P, Aicher WK. Animal se- in adult myogenesis. Cell. 2005;122(5):659-667. doi:
rum-free expansion and differentiation of human mesen- 10.1016/j.cell.2005.08.021.
chymal stromal cells. Cytotherapy. 2010;12(2):143-153.  49. Kwon D, Minnery B, Kim Y, Kim JH, de Miguel F,
doi: 10.3109/14653240903470647. Yoshimura N, Chancellor MB. Neurologic recovery and

42. Wu S, Wang Z, Bharadwaj S, Hodges SJ, Atala A, Zhang improved detrusor contractility using «muscle-derived
Y. Implantation of autologous urine derived stem cells ex- cells in rat model of unilateral pelvic nervetransection.
pressing vascular endothelial growth factor for potential Urology.  2005;65(6):1249-1253.  doi:.  10.1016/j.
use in genitourinary reconstruction. Journal of Urology. urology.2005.01.037.
2011;186(2):640-647. doi: 10.1016/j.juro.2011.03.152. 50. Elmi A, Kajbafzadeh A-M, Tourchi A; Talab.SS, Esfahani

43. Wu S, Liu Y, Bharadwaj S, Atala A, Zhang Y. Human SA. Safety, efficacy and _health related. quality of life
urine-derived stem cells seeded in a modified 3D porous of autologous myoblast transplantation for treatment
small intestinal submucosa scaffold for urethral Tissue of wurinary incontinence in children with bladder
Engineering. Biomaterials. 2011;32(5):1317-1326. doi: exstrophy-epispadias complex. “Journal of Urology.
10.1016/j.biomaterials.2010.10.006. 2011;186(5):2021-2026. doi: 10.1016/j.juro.2011.07.029.

44. Phinney DG, Prockop DJ. Concise review: Mesenchymal  51. Winkler T, von Roth P, Matziolis G, Mehta M, Perka C,
stem/multipotent stromal cells: The state of trans Duda GN. Dose-response relationship of mesenchymal stem
differentiation and modes of tissue repair — Current cell transplantation and functional regeneration after severe
views. Stem Cells. 2007;25(11):2896-2902. doi: 10.1634/ skeletal muscle injury in rats. Tissue Engineering. Part A.
stemcells.2007-0637. 2009;15(3):487-492. doi: 10.1089/ten.tea.2007.0426.

45. Wallner C, Dabhoiwala NF, DeRuiter MC, Lamers 52. Eberli D, Aboushwareb T, Soker S, Yoo JJ, Atala A.
WH. The anatomical components of urinary continence. Muscle precursor cells for the restoration of irreversibly
European Urology. 2009;55(4):932-943. doi: 10.1016/]. damaged = sphincter function. Cell Transplantation.
eururo.2008.08.032. 2012;21(9):2089-2098. doi: 10.3727/096368911X623835.

46. Gang EJ, Jeong JA, Hong SH, Hwang SH, Kim SW, Yang=.53." Jiang H-H, Damaser MS. Animal models of stress urinary
IIH, Ahn C, Han H, Kim H. Skeletal myogenic differenti- incontinence. Handbook of Experimental Pharmacology.
ation of mesenchymal stem cells isolated from human um- 2011;202:45-67. doi: 10.1007/978-3-642-16499-6 3.

bilical cord blood. Stem Cells. 2004;22(4):617-624. doi:
10.1634/stemcells.22-4-617.

TREATMENT OF STRESS URINARY INCONTINENCE IN WOMEN

WITH STEM CELLS
Nechiporenko A. N.

Grodno State Medical University, Grodno, Belarus

In Western countries, approximately 15% of all women suffer from stress urinary incontinence. The incidence is
significantly higher among the elderly — more than 25% of older women suffer from this disease. If treatments such as
exercise, medication, or-electrical stimulation of the sphincter do not restore urine continence, then cell therapy can
be used to improve thefunction of the urethral sphincter.

The development of stress urinary incontinence in women is associated with a violation of the structure of the
urethral sphineter, which ensures the integrity of the bladder. Violation of the sphincter structure is manifested by the
loss.of muscle cells and their replacement by connective tissue.

This review provides readers with a brief summary of current knowledge about stem cells used to treat urinary
incontinence — mesenchymal stromal cells, stem cells derived from urine and muscle satellite cells, as well as the
knowledge on improving surgical navigation techniques, injections of cells into the sphincter muscle and prospects
obtained from recent preclinical studies.
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