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CTpomarnbHO-BacKkynspHas
dopakums

[ AQAXOMBILLIEYHEE
KAETKH TxoHeswe
7-10% mMmakpodan

15-25%

SHAOTEAMOABHEE
KABTKM e

10-15%

C ASKOUMTE
M
TPOMOALHLIE (cynp::(c'x:asem ILLHaALHBIE] NepuiTe 15-20%
KAE +/CDM. 1« Souinetdg, 2013
CO73+)CD13+ AoDI05+/CDR0+/CO34+ JCD31- JCDLS- CI 13-5% fcos Immerin et of, 2013

15-25% Mitchell et o, 2005



CobcTBEHHbIe
NaHHbIE

Adipose Derived Stromal Cells (including supraadventifial cells)
CO3+amCDAS-CDII-CD 146

with co-exprassion of stromal markers (CD105, CDY0, CD73) 59%
Pericytes

CD34-CD45- CD31-CD 146+

wilh co-expression of stromal markess (CD105, CDY0, CD73) 34%
Endothelial Progenitor Cells

CD34+highCD45- CD31+CD146+CD90+CD105+ 17.6%
Endothelial Cells

CD34+dimCD45- CD31+CD146+highCD 105+CD90+ 4.6%
Vascular Smooth Muscle Cells

CD34+dimCD45- CD31-CD146+CD105+CDR0+ 26%
WBCs 1%
RBCs 21.5%

Unidentified Cells 19%



AP dekTbl MeseHxnmanbHbix CTBONOBbLIX KNEToK
(MCK) >
€MOACAHMPOBAHKE,

3AXHMBACHME PAH
KGF, SDF1, MIP-1a & 16

AnchbchepeHumposka,
MpoAancbepauma
1GF-a, TGF-b, HGF,
IGF-1, FGF-2, EGF

HeoaHruorexes
VEGF, TGF-b1...

AHTHCENTHK
LL-37, IDO

MpeaoTepauleHue
“9;7? ?os‘;;::em MOAYASLLUA BOCNAACHHUA U
IGF-b1. MMMYHHOTO OTBETa
VEGF, HGF IL6, IL8, IL10, IL-1RA, PGE2, IDO, TGF-b1,

HGF, 15G-6, SINF-R, NO, sHLA-G5



MYABTUTMOTEHTHBIE MESEHXMMAADBHbDIE
CTPOMAADBHDbIE KAETKW

CTPOMAAbHbIE (CYNPAAABEHTULLMAABHBIE) KAETKM MeprumThbl
CD73+/CD13+/CD105+/CD90+/CD34+/CD31-/CD45- CD34-CD45- CD31-CD146+

MpoaHrMoreHHble LUTOKUHBbI:

*AHMMONO3TUHDbI: Ang-1, Ang-2, Angiopoietin-ike 2, Angiopoietin-like 4
*UHTEPAEMKMHBL: IL-6, IL-120, IL-8, IL-15, IL-17D, IL-18, IL-10, IL-32

‘TpaHCHOPMUPYIOLLIME COAKTOPbLI POCTA: BMPI, BMP2, BMP4, TGFBI, TGFR3

*PAKTOPbLI POCTA IHAOTEAMNA COCYAOB: VEGF-A, VEGF-B, VEGF-C, Placental growth factor Mor HE3
*MATPUKCHbIE NPOTEQ3bI: MMP2, MMP3, MMPI 1, MMP 14, MMP23, UPA
*PAKTOPLI POCTA OUBPOBAQCTOB: FGFI, FGF2, FGFS, FGF20, FGF21
Vi 15, e &, 3008 Original Article
o

18,
Ann Usbam, Inc.
TOMEN W Wea 2008 COSN

Q
%
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Adipose Stromal Cells Stimulate Angiogenesis via Promoting
Progenitor Cell Differentiation, Secretion of Angiogenic
Factors, and Enhancing Vessel Maturation

Kaseniya Rubina, Ph.C.." Natala Kalinina, Ph.D., ' Anastasia Elmenko,’ Tatyana Lopatina.”
Varncara Molichova,” Zoya Tsokolaava, PhD . ” Veronika Syascava, PnD..'
Voovolod Tkachuk, D.5c..' and Yelona Partyonova, D.Sc.'



MYABTUTNTOTEHTHBIE MESEHXMAADBHDIE
CTPOMAADBHbIE KAETKW

15 N

-~ ™
CTPOMAAbHbIE (CYNPAAABEHTULIMAABHBIE) KAETKM I | MepuumThl

\

N

CD73+/CD13+/CD105+/CD90+/CD34+/CD31-/CD45-

HenpoTtpoduyeckue akTopbl
‘NGF (dbaktop poCcTa HEpPBOB)
*BDNF (MO3rosor HenpoTpodomnieckmi oaktop)
*GDNF (HenpoTtpodhmieckmini AKTOp rAMAAbHbLIX KAETOK)
*NENF (HEMPOHAABHbIFM OAKTOP POCTA)

Cneuuduyeckmne 6eAku maTpukca:
*OCHOBHbIM MMEAMHOBbIM BEAOK
[IpoteoAmnUA-1
‘[lepucheprieckmini MMEAMHOBbLINM BEAOK
*MMEANHOBbLIN BEAOK-3EPO

CD34-CD45- CD31-CD146+

/" MHAVKUME
POCTA HEPBHBbIX
OKOHYAHMM

Adipose-Derived Stem Cells Stimulate Regeneration of
Peripheral Nerves: BDNF Secreted by These Cells
Promotes Nerve Healing and Axon Growth De Novo

Tatlana Lopatina'®, Natalia Kalinina', Maxim Karagyaur', Dmitry Stambolsky ', Kseniya Rubina',
Alexander Revischin®, Galina Paviova®, Yelena Parfyonova', Vsevolod Thachuk'



MYABTUTNOTEHTHBIE MESEHXVMMAADBHDIE
CTPOMAADBHDBIE KAETKI

CTPOMOAAbHbIE (CYNPAQABEHTULIMAABHBIE) KAETKM MNepuumthl
CD73+/CD13+/CD105+/CD90+/CD34+/CD31-/CDA45- CD34-CD45- CD31-CD146+

MaTpukcCHbie GeAku:

‘npOTeOI'AMKGHbIZ BuramkaH, BepcukaH, AlomukaH, CuHaekaH-BP, MwnukaH 1, NepaekaH, CHMHAEKAaH

*KOAAQIreHbI: Koaaarens: I, ll, V, VI, VII, Xil, XVI tvnos, AM3MA OKCHMAQ3Q PEMOAEAMPOBAHUE
* SAQCTHHOBbLIM MATPUKC: SaactuH, PubprarapuH, Pubpuasmt 1, 2; PubyamH 1, 2, 5 M%’.}.E&ngro

*ba3aabHOS MeM6pOHOI AQMUHMH Y, AaMmuHmuHB O 1,2,3,4; AamuHunHel B 1, 2; HuaoreH
'ﬂpOH ne 6eakm MATPUKCQA: BeAOK BHEKAETONHOIO MATPUKCA |, BEAOK BHEKAETONHOrO marpukca 2




MYABTUTNOTEHTHBIE ME3EHXMAADBHbBIE
CTPOMAADBHDBIE KAETKA

CTPOMAABbHbIE (CYNPAAABEHTULIMAABHBIE) KAETKM MepuumTsl
CD73+/CD13+/CD105+/CD90+/CD34+/CD31-/CD45- CD34-CD45- CD31-CD146+

UMMYHOMOAYAATOPHbIE CBOMCTBA:

*MPOAYUMPYIOT MHIMOUTOP KOMNAEMEHTA — oakTop H

*MNOAQBASIOT NPOAMMEPALUID ECTECTBEHHbIX KMAAEPOB M MX LIMTOTOKCUYECKYIO
QKTMBHOCTb

*MOACQBASRIOT NPEBPALLLEHNE MOHOLMTOB B ACHAPMUTHBLIE KAETKMU

*MOAQBASIOT QKTUBALMIO T-AMMCPOUMTOB

*UHIMBUPYIOT CUHTE3 MMMYHOTAOBYAMHOB

MOAYAALNA
MMMYHHOTO
OTBETA

Interactions Between Human Mesenchymal Stem Cells and Human mesenchymal stem CC“S lﬂhlbl[ dlﬁmnum]on and funcu'on Human mesmch}ﬂnl stem cells modulate B-cell functions
Natural Killer Cells Of mnmyte_(kr“ed demrinc CC"S Arsa Comiona, Fasida Bonvenutd, Sisa Foretl Dudda Giont, Valrses Cappisie, Fancescs Canzasti, Manco Fisss

Frarcescs Codlond. Govami Luip Vancad. Vo Pl and Amonio Uccell
FAsaiors A SOTROPOULOL, SOSTA A, Pz, Ascinos D Grerzass, COnstastis N B avs, YarXia Jang, V"ZMDQ BﬂQ L. }Xj Z?arc Wq Wy, Xieo-Dan Yy, ard Nl'o Mao

Micmarr, Paravicnas

STEM CELLS 2006;24:74 -85 BLOOD, 15 MAY 2005 » VOLUME 105, NUMBER 10  BLOOD, 1 JANUARY 2008+ VOLUME 107, NUMBER



OHAOTEAMAABHBIE KAETKIA

OHAOTEAMAABHbBIE KAETKM MPEALLECTBEHHMLLbI OHAOTEAMAABHbBIE KAETKM
CD34+highCD45- CD31+CD146+CD?0+CD105+ CD34+dimCD45- CD31+CD1446+highCD105+CD%0+

LUMTOKMHOBBIN NPOCPUAD:

AHIMOIEHHbLIE: IL-10, IL-18, IL-8, erythropoietin, VEGF

MOAEKYAbI QAFE3nM: ICAM-1, ICAM-2, PECAM, VCAM, E-selectin, P-selectin

MPOTHMBOBOCNAAMUTEABHDIE : IL-Ira, IL-10, IL-13, TGFR

MPOBOCNAAUTEABHBIE: TNFa, IL-1, IL-3, IL-5, IL-6, IL-8, IL-11, IL-15, MCP-1, GM-CSF, CD40/40L, Endothelin-1, RANTES

HOPMQABHOE COCTOSIHME AKTMBUPOBAHHOE MOAYASILIAS
DHAOTEAUOALHBIE — \ / a\ BOCIIAAEHMA
(__‘____.———" e

KAETKM

°HeﬂpOHMLlOeMbl AR BoAbLLIMX MOAEKYA sVEeAMqeHne NPOHMLAEMOCTH

'BblpO6GTbl80l0'l NPOTMBOBOCNAAMTEADBHbBIE LLMTOKMHDbI .BbIDOGOTNBOiOT NPOBOBOCNAAMTEABHLIE LIMTOKMHDI

[IpenaTCTBYIOT QAre31n AEMKOLTOB *IKCNPECCHPYIOT MOAEKYALI GArE31I AEHKOLMTOB

*CNOCOBHBI K BA3OAMASTALIMM *CHUXEHUE BLIDABOTKM MOAEKYA BAIOAMASTALMM

*[Ipensrcreyior TPOMBOOBPA30BAHMIO *CHMXEHME BLIDABOTKM MOAEKYA NPENSTCTBYIOLLIMX TROMBOOBPA30BAHMIO

Study of Cytokine Profile of Cultured “Early” and “Late” Endothelial Progenitor Cells in Peripheral Blood of Chronic Heart Failure Patients after Mobilization
Couwse with Granulocyte Colony-Stimulating Faclor
N. A. Bondarenko et al, Byulleten' Eksperimental’nol Biologi | Medifsiny, Vol. 160, No. 8 pp. 215-217, August, 2015



[AAAKOMBbILLEYHBIE KAETKU

[ CD34+dimCDA45- CD31-CD146+CD105+CD90+ ]

LLMTOKMHOBBIN NPOUAL:
IL-1, IL-6, TNFa, MCP-1, EGF, GM-CSF, PGE2

XEeMOKMHBbI: CCL5, CCL7, CCLI1, CCL13, CXCL8
KOMNOHEHTbI BHEKAETONHOIrO MATPMKCA

HOpMQAABHOE COCTOAHUE

FAQAKOMBILLIEYHBIE
KAETKM w’

*KOHTPAKTMABHAOR OYHKUMS
*CHHTE3 BHEKASTONHOIO MATpMKCa
*Pacnoaarawrcsa s t. media

AKTMBMPOBAHHOE

*BpaBoTtka NnpoBOCNAAMTEALHBIX LIMTOKMHOB
*YCHUAEHNE CHHTE3Q BHEKAETONHOIO MATPUKCA
*Murpaums 8 CyBHMHTMAMAABHBIN CAOI 1 NPpoAMcDEpPaLMS

MOAYASALNA
BOCMNAAEHUA

PEMOAEAUPOBAHUE
MEXKAETOHHOIO
MATPUKCA
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Macrophage cytokines: involvement in immunity and
infectious diseases

{(rondsrs in
IMMUNOLOGY

Gulllermo Arango Duque '™ * and Albert Descoteaux '2*
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Cytokines:

TNF, IL-16, IL-6, |
IL-12,1L-23

Chemokines:

CCL2, CCL3,
CCLA, CCLS,
CCLS, CCL9,
CCL10, CCL11

LPS, TNF,
IFN-7, GM-
CSF

TThl responses
TAntimicrobial properties
“Tumour suppression

@& Stem CrLLs

Immunomodulatory Effects of Adipose Stromal
Vascular Fraction Cells Promote Alternative
Asvoced by & mervber of Activation Macrophages to Repair Tissue

’ Damage

IFATS

RANSLATIONAL AND CLNICAL RESEARCH

Sovar C, Bowers™ ), Recower M, Wiee', Barrrany Y. Genston', Rosers
C. THomas', ROBINTO OsELMAN', IsAstua Freso', Brvcx A,
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) Cytokines:

" IL-10, TGE-B,
IL-1Ra

N Chemokines:

CCL17, CCL22,
CCL24

Monocyte

4 Cytokines:

TNF, IL-1p, 1L-6,
IL-10

Chemokines:
CcCL

LPS, ICs,

ApC. IL-Tis

Cytokines:
IL-10, TGF-p

1Th2 responses
TWound healing and tissue repair
fImmunosuppression
1 Tumour promotion
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Leukocytes AR,
BOCIAAEHNA

white blood cells ~ WBC w

/\ y — \
agranular granular IMMYHHOTO

lymphocytes monocytes basophils neutrophils eosino
20-25 % 3-8% 9-1% 60 - 70% 2-4%

T-cell, B-cell, NK Cell




PemoaeAauposaHue,

3QXUBAGHHE POH
KGF, SDF1, MIP-1a & 16

AncdbchepeHumnposka,
Npoauchbepauus
TGF-q, TGF-b, HGF,
IGF-1, FGF-2, EGF

HeoaHruorexes
VEGF, TGF-b1...

PO3HbIE KAETKU =

. AHTHCENTHUK CoquOHHoe

LL-37, IDO ~
BO3AEMNCTBME

MNpeaoTspauieHue
‘“;1?1‘%:{:2“ e MoAyASLMA BOCNAAGHUA
1GF-b1. MMMYHHOTO OTBETA
VEGF. HGF IL6, IL8, IL10, IL-1RA, PGE2, IDO, TGF-b1,

HGF, TSG-6, STNF-R, NO, sHLA-G5



YAYYLLEHUE NEPPY 31U NOBPEXAEHHbLIX TKAHEM

- N
a) MHAYKUMS QHIMOreHesq,

0) NoAAEP>XKAHME CYLLECTBYIOLLLEN COCYAMNCTOM
’;eTMr
B) Cekpeums NPOAHIMOreHHbIX LLUTOKMHOB.
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e CD31+ 3HAOTEAMAOALHBIX KACTOK 113 CBP, meverHoi GFP.

Lo ¥ et ol Plear Seconitr Sarg (200K) 221(1).50-8; Kovothanashs Vetal fur ) MlastSurg [2023) 3§/5).281-8
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KopurSk et ol. Scochane [2013) 95(12).2222-8.




MOAYASILMS UIMMYHHOTO OTBETA 1 BOCTIAAEHNS
@ k

CBP ctumyanpyet paHO3QXMBAEHNE

4

Of npoancpepaumio T- u B-aumdpountos 4epes NF-KB-0noCpeAOBAHHLIE NyTH. ]

Morigo /et ol. Semonrimmancpathel (2021) 335).593-602; Nouboer F et of AxbadOncol (2013) 811166 Beavenuto F et of. Stexs Cells (X0 1) 25(7)2753-80.
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PEMOAEAMPOBAHUE
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NPUBAEYEHME UNPKYAUPYIOLWNX CTBOAOBbBIX KAETOK

4 ™
CBP ctmyAnpyeTr MUrpaumio 3HAONEHHbIX
CTBOAOBbBIX KAETOK MYTEM XOYMUHIA MO TPAANEHTY

XEMOKMHOB
Recruitment %& 3
XOYyMUHTI 3P EKT NPOAEMOHCTPUPOBAH AAT MYABTUNOTEHTHBLIX ME3EHXMMAAbHBIX CTDOMOAbBHBIX KAETOK — NP CUCTEMHOM
BEEASHIN KASTKI MIDSHMY LU CTBEHHO, HAKANAMBAANCS B OBAQCTEX MLLEMMNECKOTD, BOCNAAMTEABHOIO M HEKPOTHUHECKOIO
npoueccos. @ g o

# ot ol MzmtheconsteSung (X012) 129(5).1081-92; Sugo Sy (A010) 126/6).1911-21; Greenberger 15 ot ol SesmnfiadiotOncel (2009) 19(2). 135-9, Beasidbouni et al. ) Socfiol (2005) 1994).337-41; frongols S et o,
AanMematol (2006) 8811)1-4 Moulseddine M ot &l Sr ) Rodiey (2007) BOSpwciolisiane 1).589-55, Zhong ¥ ot al. Cancerfes (2012) TN 20) 5198008
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[ OCHOBHBIM XEMOQTTPAKTAHTOM AAR SHAOIEHHbIX CTBOAOBbLIX KAETOK sBaseTcs SDF-1. ]

Differentiation

Chong P et sl Nolure (2023) 4(6L 0585, Ponomeryor T et al 7 Cindneest (2000) 108(12).1331-9.
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HapalinBaHmne KOCTHOU TKaHW.
B ctomaTonoruu
OpTtoneaun
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Cell-free or SVF-loaded
constructs

Martin et al. figure 1 R1ITOP




HUXKHUX
KOHEeYHOCTEeW

vessel formation and uicer healing aftes SVF cell therapy. Case 1: digital subtraction angiography (DSA) images before (A €} and

F cedl injections (B D). Collateral vesssl formation was increasead in the knee, upper tibia, and lower tibia a1t 7 months after SVF cell therapy
Acer beloee treatment (B and completely healed ulcer a1 S months after SVF cell inpctons (F)




Fig. 2 Colateral vessel forrmation after SVF cedl thevapry. Case 6: DSA
mages before (A) and 10 manths after SVF cell inpections (B). images
of occluded imb nght after SVF adrmanistration (© and 10 months

cedl injections (D)

after SVF

Moreover, this study, for the first time, showed that injec-

-

Fig. 3 Wound healing after SV cell thevapy. Case 1 1: non-healing
ulcer before treatment (A) and completely heslad ulcer at 2 months
after SVF cell injections (B). Case 7

ment (O and srgroved hesling ulcer &t 5 manths after SYF o

non-healing ucer befaore treat-

njectors (D)
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KOIAA INPUMEHATE CBPe

TPOMBOLMTI FEMOCTA3>

TGFB /\

HentpoduAbl,
Makpodharm

PrubpobaacTsl,
Makpodbaru,
SHAOTEANQAbHLIE
KAETKM

*
o AOCTYMNHOCTb
KMCAOPOAQ

MMPs, IL, TNIF, VEGF, TGFB, PDGF, KGF

KeparmHoumTsl,
SHAOTEAMAAbHbIE

/ SFIMTEAMBALMSI»

KheTHA : EGF, KGF, MNP
. [ 3AXMBAEHUE ]
PUBPOG
CSJMF;ZH:\I(;(::;\A reHfoBbIX cbmﬁptw\ """"" PEMOAEAVPOBAH “ . BOCCTAHOBAEHME
i o N S
3 21 Bpems, AHU

NOBPEXAEHWE
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MCK nnaueHTbl U Nyno4HOoro
KaHaTuKa

Jloast KAeTOK, 9KCHPECCHPYIOMMX VKA3AHHbIe
NOBEPXHOCTHBIE anTHIenbl B Kyvasrypax MCK (2
NACCAK ), NONYHCHHBIX M3 PA3HBIX HCTOUYHHKOB®

Herounux

MCK Hynosussi )I\npnmm Kocruntit
P KaHATHK TKalb MOl
CDY0+ 992+ 05 993+ 04 99 =04
CD 105+ 897 + 69 99 = 0.8 933265
CD 73+ 993 + 0,7 982+ 06 95+ 32
CD 10+ 378+193 | 81135 98 £ 09
CD 13+ 346+ 15.7]| 973% 2.1 96.1 19
CD 44+ 9 =09 998 +£005 |975223
HLA-ABC 995 +0,2 998+ 0.1 |992=01
CD 45- 3+ 24 25+12 19+ 16
CDI14- 38+ 35 24+16 1.5+ 08
CD117- 1,2+38 18+05 1,1+04
CD34- 21+18 34 £ 21 31+£28
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Boratas TpombounTamu nna3ma
(BoTn)

PRPPROCEDURE

] - ~ \ / [ \ / ’ \
/ A TS \ / 7 | 4 \
~= / /1
/ = = \ / /
= PLATELET RED ( /
| POOR U poop | | » /
\ X PLASMA CELLS ¥ 4
BLOOD SEPARATION OF =
«  COLLECTION PLATELETS \ PLATELET / \ f;ﬁ'; LNFJFEECCTI'ESA%TEEA /
IN CENTRIFUGE / \ RICH y \ 7
1 \\_,/ \\_// 3 N _Pusi T T -

|IGF(MHCYNMHoNoao6bHbIN hakTop pocTa), PDGF(TpoMbouuTapHbIn hakTop pocTa),
TGF-b(TpaHchopmupytowmn dpaktop pocta), VEGF(dpakTop pocTa aHOO0TeNMMA COCcyaos),
EGF(anuaepmanbHbln akTop pocTa), FGF(dakTop pocTta onbpobnactos)
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