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ABSTRACT

Traumatic injuries of the spine and spinal cord compose 1-4% of the total traumas, and 69%

of bone and joint system traumas. The high percentage of critical conditions and profound



disabilities that are caused by spinal cord injuries allows us to attribute these traumas to the severe

injuries and socially important damages.

The study has been conducted on 40 patients with complete motor deficits and paraplegia
caused by cervical, thoracic and lumbar spine trauma. The study has been performed in accordance

with Helsinki Declaration after acquiring the written informed consent.

The patients have been divided into two equivalent groups. In the 20 patients of the first
group that have sustained traumatic injuries of the spine and spinal cord, the currently available
surgical and conservative treatments have been used. Despite using these treatment methods
(surgical decompression and fixation, neurotrophic factor injection, anti-inflammatory treatment

and physical rehabilitation), the satisfying results in most cases still could not be reached.

In another 20 patients of the second group that have also sustained traumatic injuries of the
spine and spinal cord, the bone marrow stem cell transplantation has been performed. Under local

anesthesia, the bone marrow has been collected from anterior iliac crest through puncture

iv
biopsy; the mononuclear fraction was isolated by a density gradient method. At least 750 million

mononuclear cells filled with 2 ml of the diluted solution were introduced intrathecally.

The study results from the second group have demonstrated an improvement of motor and
sensory functions of various degrees after bone marrow stem cell transplantation in 9 out of 20
patients. According to the American Spinal Injury Association (ASIA) scale, in 7 out of 9 patients an
improvement by one grade has been observed, while in two cases an improvement by two grades

was evident. However, there were no cases in which the condition was improved by three grades.

The analysis of treatment results indicated that the transplantation of mononuclearenriched

autologous bone marrow stem cells (BMSCs) is a feasible and safe technique. However, successful



application of the BMSCs in the clinical practice is associated with the necessity of executing more

detailed examinations to evaluate the effect of BMSCs on the patients with spinal cord injury.

Key Words: bone marrow stem cells; spinal cord; traumatic injuries; transplantation.
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90060mbosb  Fobogobo MxMgMo Tosbol dodmymags Jgmmogligdgeros dob d9dmd

3963000569035 sb [42-44].

4.2. 89BN MOO 9MHM3560 MNMHIIO0
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BIGHOICMO ©gIOHM3506 MROIIOL 49dmygmnab sdMmME0oL 89009y Jowgdo bobsymag
doboEr09b ( gbBoE0oL 39HOMO, B39MEgdM0g, 9950a9bL 9-12 33065l). dm64dMH0Z309, SgmO

d0mIsLaerols 33¢0935 s 39IMYghgds §003MMH0 MZoLsMOlbom F0vgdgwos [45].

4.3. 3mbEbsdsemMo ghmgsbo MxMgwogdo

90995953500 030, O BOHILOYIEO MOR6O0BIOL VIMIMZID MYXMJJOL dosBbosm
65300900 3m3H9bGHMMdS BdMOMBME O BIGHOIWIE VIMHMZD MR IOMb TgsMgdom,
36 Bo3angdo Fo6r3mgdbosb wxgrol Lbgolibgs ¢o3gdl, olobo BsMmm s9moynbads

A®bL36E5300L5M30L, ML o000 330935 O J9FMYg6gds, g3 SB39]BH06
3980m3©0bs6Y, 56 0§393L LIOOMBME 3mMEgd03ol. oM 5F0LY, sMEMRg6GmO Foloerols
399myg9gbgdol  dqLodergdermds 39653060 ™Md9dL 93996bsemdob

995399 BHIOMILS @5 MLOBOOLMYOSL [46, 47]..  DBOHILO™MEO MmEYBOBIoL

©9OM3560 X900 0gMmBs b5 JOMHOMSP K AIBI:

390m3m9@6  (LobbEEdds),  IMNEEH3MGHIBGHMO  dgbgbdodneH  (LEHOMIMW) S

JLm30L39305830396 3OMYIBOEHMMHYI MR MIOJOS.

3939 XAMNBOI© 259mymxgb Fo3wsmol Lolbwmolb »xMgogdl, Gmam®E bsgwrgdso
©0x9IMBE0Mg0MMLs s F58slosdy, WRO@  Boswo  3mBGHIBEGHMOMdOL  dJmbgl,

BOILOWO MOYBOBIoL yzges bbgs Mx9gmsb 99sMgdoo.

F03wwsMolL LobbEro oMM FJoEs3L 390M3MYGHMO VIOHMIZ96 YIXMGEIOL, 1939
dw@03mGBGHMO  99HgbJodme  MxEMgEgdls s  930M)  Momgbmdom  ©gMHM3s60
MR OO0l 0Lgo BH0390L, MHMAYOLOE 39966050 MBIO, 56339790 30MHMBJOOL sSGBYDdMOOL
3900b3935d0 ©0xgMH9630MHbIE Lb3SLBIS MMYBMdOLS S JuM30WgdOL Y MHgYds© [48,

49].
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4.4. 3g3c3mg9BHnOo 0ghmgsbo MxMgwgdo

3990m3m9@NMM0 0gMm3s60 MxMIIoo - IMEH030GHIBGMO0 vgMMm3sbo MxMHIEIdO

0o60moygbgb  Lofgobl  Lobberol  MHmymeE  dogEmoEMmo Mool  MXOIIOOLMZ0L
(0mbmEo@gdo,  8530mxsx900,  bgoGHMmRowgdo,  05BMBowdo,  gmbobmuowgdo,
9M0OM(303H900, 39353500M3E0EJO0, OOMIdME0GHJI0 ©S ©IBOOMEO MXEMIIdO0), 0Ly
w0dRMOEMMO Mool  YxMJJIOLIMNZ0L  (T-odRME0GHYd0, B-0dxzmEo@gdo  ©o
0bgdcMH030 309gM9d0).

399m3m9@ M0 09MM3560 MXMIIOOL B0gds J0MOMSs© 300l 3H30b0sb begds.
A Fyomm @by BIOOME  398m0yghgds  3gdm3mg@co  0gMmzsbo  MxM9YdoL
G®9bL3WSBBHMEMY0530. 58 MYXMIOIOL 0393V BOHILOWWO 5sF0sbol dgeols @3z0bo

d9bx ol dzeol, 6936930L, 33960l dgeol s bbgs dgergdol Bsogwoom [50].

WX 090900 990degds 00gden 0dbsls »dmorm@ dgw0sb (sscoma dgbx ol
dgowo) 69dLols s d3GOE0L  godmygbgdom b Lolbwrowsh, Eodm3zobgdom (G-CSF -
3656MmE30GHMO0  3m™mbomdslGodMwomgdgwo Boddmmol Bsmzwom) dobo {obsbfso

538539000 d990099, M3 byl »figmdls dgarol 330606 wgdmgsbo MxMgqdol Lolberdo
258mygmasl [51, 52].

4.5. 3996400900 0gMmm3z560 MNMggo0

dwE03m@6GHMO0  dgbgbdodmmo  LEGHOMIMWo MXOIEIO0 I EGH03MGHIBGHWOO
©9MM3560 MXMIO05, MMAWIOLSE RO ORIMIB306MgdOL MbsMo, Bsdmyswodwbgb
MbEGIMOLEHId© (d3em3560 Jumzowol WrMggdo), JmbommiEo@gds (bOEGowmgsbo
WX MJOI00) S 5003M (303905 (3H0TM3560 MY M9Yd0) s 5.0.

396300056900l 9IdGOMAbMwo  3ghomEdo  FMwE03mEIbGMo  Igbgbjodmemo

LEHOMIMWO YYROJJIOL HobsdmMdGEL Ho®dmowybl d9bgbJodmMo wgmmgzsbo »xMmgwgdo,
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OHMIgms bobgs 990degds 39H9dJodol gogMEgegdol s6Mgoedo, s6v) Bsbaliobol dgdsgmmgdgen

Juemgoendo [53-55].

3w GHo3m@gbdmemo  d9bgbJodm@mo XG9I Idol  Joegdol  doMoms  [gomml
0o60mo9bl d3eol 3H30b0. 4o6s 53ols, obobo sdmbBgboos 3b0dm3zsb Jumgowdo, sliggg
oLy Jum3z0¢qddo, OHMIWGOoE bollosmMYd0sD 35MA0 LOLbEIMTMRJO0M. 25O ST0LY,
3w GH03m@gbdeo  89%9bdodmeo  LGHOMMIMwo MxMgEIdo Bobgl LoMdgzg 3dowgdols
3993590, 5860mbmE Lombgdo, Fo3wsmol Lolbwls s 35MGH™bOL sgwgdo (Fodws®ob

JBm300ob 519wqLgdMo BogmogMgds).

0530 5. MxR(IOE0 09M3305 BByol 3060l GHEMmsz3d3wo
51056900l 33MOBSEMdsd0

Dol 33060l 930990 IB0sHYdS 0f393L FmEHMOHM s LYbLbmEwmn

©M39350, B3 15306 IBMOZ LOEMEbEOL boMolbBg s0olobgds. 08 LYseymzom BgAs3EgboL
3960, obo3 90 Q553500900L  dJmbg 3530963 gd0  @obo3osb, gu
LoBMYSMGOOLMZ0LSE OO J3MbMT03MMO BHZ30MM0s. 5390030l G990 gd FESEJdd0

Dol 33060l GH®s3dol ddmbg 9Mrmo 353096@0L 339MbsErMdOLs s Bmgeol batxgdo

Dowrofocdo 4 JoEromb meos®l 995gbL[56].

Dol 33060l GO39 B0 dsll Mb sHEsgl dogero GO AIOHMEGdGdO,

Omdwgdog 039396 Bgodm™mbgdol  Lozzowl, byMzMeo  BdMF3MdoL  IAIBIMSEOSL,
3900653058 s LodmermmE 99mdegdgero  bgds sH0sbgdmwo  Jumgowol Lo

0929b965300.
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Dol GH3060L  GHM30M0  sH0sbgdOL  Lsd3M@Mbsgrm©  Imfirgdero  IM5350
0565990060m39  99nMmEgd0 (JoOrOHyomEo ©93MmI3MHgLos 96 BoJLbszos, bgodmEHM™M3o
39dBHMO9d0oL  0bgdi30s,  9bmMgdoLLIHobssWIgm  33MObocrmds s FoBogMMo
99000 35309). Ladffmbosdm, gb Igmmgdo bdod Jgdmbgzggzsdo 396 BOHMB3gyme39b
LolvM39e 9F9305Y4MBogdger 999agdL. olobo 0830smo@ 0393056 Jumzowrols dogH

5395030 399630900l 50YIbOL Lodwoegdsl.

1589ME06M WOoEYMHSEGHIOOL 5BseoBds g30B3965 HMB ®gOLsM30L HBYGMYOL GH30b0l
A®930M0  IH0sbYdOL 93990bseMdsdo  BoOOM@  20dm0ygbgds  dzwol  GH30bol
39996403960 mgMm3560 MxM99d0. 093d 53 BodMMAZOOL MIMIZ3Eglmds FglMIEGOLIE0s

99b396096EHT0 3bm3zgwgdby [57-65].

9653500 533MO0 50b0TbI3L, MM IMMZD MK MIIOL 5300 bbgoolibgs
MIXOIIOI© ©OBIMHIBE0Md0L b0, F9mdEos© sbmgdomo s 0dMbmEmo Hgod30gd0l
Y639, 533GHMDol 06300060905 S bgOOMEHMMBMWO FBodGMOGOOL godmdvds3905
(66, 67].
50550500, BMMRoL 3060l FHM930M0  sH0sDJIOL OML  A5TM0Yghgds olgmo
©9OM3560  MXOIOIO0  OHMYMOOBSS:  5Q5F0BOL  MoYMOIbOME0EOL  §0obsdmMdgro

WX 090900, 935608 »xM9Jd0, dzeol GH30b0L LEGHMMIMWOo MXMIIdO0, y4bmligol bgmzol

099mdgoMbggero (ensheathing) «myx®ggd0 s Lbggdo.

3093w0b03mM®Ts  33c093903s  9B3z9bs,  OMI 5053060l MEroyMIbmM30EHL
$0b53mMHd90 X M9JdOL BHEMBLIEBESE00L 890930 3M(39ePIOS IS ME EsB0BYOOL
560930 990y IO s BogMOLGgH B03mgMgdgdDY, 03o3L IMGHMMME BgoMmMbdL, Mo
05308 dbM0g 3MMgEs30505 dMEHMOWO B6J300L QodxMdILYdSLMD [68]. gPm-gMmo
36009369 m3z560 sL39JEH0 BYMYOL 33060l FHM30ME0 IB0BIOOL OML GO IBOIBYdOL
396300050900L5 S MXMIOE MYH5305d0 8379MbsECPMBOL IFYgdol M [69]. s3EHMMJdO

50b03dbs396, M™MI  MmwoaMm©IbOME0EOL [obsdmMmdgo XML  BHMIBL3IBE 300
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dmbs 3wobozmme ™M dglodsdol 3gMomdo, 95806, GMmEs 30005M©Ids IJHBMdIO

Jum3z0egd0l 439eoHg OO sH0sDYdS, BM53000sb 3 o 24 Lasomdo [70].

90090910 ME0MEI6OM30EHOL §0bsdMmEMmdYO XXM IOOL A5TMboE3s dmbs
030 96OM303HIO0L 356396900l 99939md00m, MA9doEss: -
2,3’ 303)MH0b3emgmEo3’ - 1mbRMEOOogLmgMHsD., 23959 BHM396090MMbDoO,
ME0ymEIBOME0GHOL  GHEMbL3M03300L Boddmmo (Olig 1) s mwoymgb®m3o@ol
956396900 (04 s O1).

39OS5 530Ld,  ME0YMOIBOOME0EOL  HobsdmMmdYIs XIS  godmogwobgls
LoMEbWOLYBIMOBMds  Tgyz960L  SAOWSL - EIB0BYBdOL FIBGH®T0 s BoyMMGdS
39603509l 89y3560L  5YHOWOEI6 1 3306001 35sdo.  Lbgs 533HMOMm9d0L IMLsbBMHGdom,
5005305601  98dMO0MbMEo  gMM3560 MXMIIO0EIDE TorgdMWo MEOYMPIBOOMEOEOL
{0bs8mMmdg00 MXMg9d0 Fg0dEgds 0dbgl BHEMbL3WsbEH0MGIMWwO MBO™M sG], 300069 U
306MB0MOE 5MH0L  Jogdo. d3560L VXMJEIOOL BHMBL3EBESE0s d1939 HoBmoygbl
089©0LdMI(399 09M330v BEAMOEIR0L BMOPOL 3H30b60L G300 IB0BYOOL OMU.
obobo Do60mo9b9b 439wy d9@o© d9qbfogaroo MXO90b Aodb.
030 0OM30GHIO0LS s Jobo 36939OLMMGOOLYE AsBLLI3900m, F3560L YR Mgl
MMM GBI 99300 odmbod o ol M30L909d0, HMIgdoE LalivyM39w0s BMMAOL GHz30b0l
©H05690900L Bsd3MMbsErm© BHMBLIEDEIE00L 3Bm3gldo. 500 FoPYds S QSTMYMAS

OBO 53005 3JH0BIOOY0 bgH30b, 91939 43O 97399IOIOIDS N EOTo

OO M5MI6Md00 BOHEL.

33560L x990, B0 256L53MGOMo M30L930L 4™, o6 Fo0 FgAE0scD
5QQ30MWHE  EIPOBIMIBE0MOEIL,  goboEsml  FogaMmeEos s 3MHMWOBIMS305,  BOOL
R9dBHMOO0L  godmbodmeo  gdudMglos,  M9a9bgM0Mgdso  5JlMbgdol  BogEobobszos,
1533960 Bl 0635dMdL  39M0xgMHomwo 6303900l 9bmygbmd swyqbsdo [71, 72].
©H05bgdM  BMGol  GH306d0 Fz960L  Mx Mgl  0bgdgos  9BJeMgdL  oglmbgdols

09396965300L, 809w0b0BsGosL S SJLMbOL VAL BMGIscrMo gbom, 3009l
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5H0569d Jumzodo 30LEHIOOL Rodmys0dgdsl, s AgBMdYE Jumgzowgddo IgmegwEo
@©5H0sbgdol MOLIL [73]. 353096FOL  3w0bo3MMo FYMIsMGMIOL  FomdxMmdgLYdOLMZOL
0BMWoMmgdMEo 396301 bgMH306 2odmymazowo d3560L MXMIOIOOL  SEMEOMAO0UIOO
G®9bL3WbEO305 0465 bsfomdmgdo [74].

5336900  50b0dbsz9gh, MmI yzgws 353096¢ 30  500b0dbgdMmEs  5YEHMbmdormeo,
dmGHMOMwo @5 bIbLEMOMEEO GMb30900L gogdxmdILOS. 953GHMMYO0 93330339096, O™J
Bmol 3060l JOmbozMwo sB0sbgdol dJmbyg 35309639080 MLsBOHDbM s dgloggHobo
93990bseMds 5®oL d3eol 3060l 0gMHM3z560 R M9gdoL 99)Hgbjodmemo gMmsgdzos s 83560l
WRMIOIO0L  9ONOOMYWo  BHOBL3WIBEGs30s  [75].  owdgs, 93560l MxGggdol
G®9bL3WbE5300LSL 996965305 @S B0gE0boBOE0S 30056IEYOS FBMEIM® 0T SPHOWL,
Bo@o3  BHEMBL3EBEHBEGH0 5M0L  2ooGBOw. 5Jlimbol AsMTgdm  sOLYOMEO  JWOVIMHO
BsfodmEmol 0630d0@HMOMo 869ds 5O 0dEg3zs BTSN GISL BHEMBLIEIDEHBEHOL Bords

dmbgl M9ga9bgtsgos [76].

90195953500 0oL, M 3560l XML M9A9696Ms300L OO 3MmE bSO 455Bb0Y,
030Lsm3z0l, MM §oMTs@ oo 0dbsl dolo gl BwbJgos @odmyabgdmero, d9i3bogMgdo
396020dMd6 3MFomdsL Lo3omMbBY, MM oBsMMb MXM9gOL LoEgMEbEOLwWbsMHOIBMdS s
BOHEOL  bstoLbo  bgoMmMmEGHOMRBIOOL  Bodwsegdom, ®MmIgdoE  dglodwrms,  ogbAsMMU
939690060905 5JlMmbLS @S BsJoBbY bgoOMOL TGOl Fglivdsdobo 353806MOL TY>MYOIL, s

99009290 M HBMH6390ymb 316300l 50y9bs [77], sgumbol MgagbgMsiool bywrolidgddwgwro

063030 MO0 Imwg3gagdol byodmowobszool oo [78].

399900 009000LIMI(399 3560WIEI BMMPOL 3H3060L BHE3dw9o IH0sbYdOL
339065 mdsdo IMoLsbBMgds gbmligol bgMzol dgdmdys®dlggewro (ensheathing) vyxMggdo,
3980m30bs6g 3500 60350 1301909306 - LogmEbeErol 2s63s3emdsdo 3mdogs©
bgds 3530 39MH0MEo Bobs33wgds. 59 YxM9IIOL 2osBbosm Byo®mmaqbgBol Lobdody,
GHMdgwoi Mooy s BgblmOwwo Byodmboll  Logmaberol  bobyMderogzmdols

39930609000 56 45bsbMAC03900L Lodwoegdsl 0derggs [79].
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30639 35DobL Bo@o®mgdmeds 300060399635 33009350 963965, OMI SMEHMEOMYMEGO

46mbgol bgezol Fqdmdasmliggero (ensheathing) x®9gdolL EHMIBLEWIBEIE30s BmBAOL
A3060L BH6933990 sB0bJdOL I3MMbIMBOLSL MLSTROPBM s oMo Fgmmos [80].
0939, 0®MLgdMAL  Loffobosmdgym  dmbsHMgdgdo 53  IgomEom  339OHbscrmdol
95399GOMd0L Tgbobgd. bmgo 93GHMMOL dmbszgdgdom, 835608 MxMgEId0 ©s 4bmligoL
B9030L 90maoMliggero (ensheathing) »xMggd0o sHYbID LsdsbbMIogdosbo do@moglols
RMOI0OHYOL, OMIGEoE 05308 IbMOZ 5Jumbol FoMds@Hgdmwo M9gagbgemszoolbmgzol LsFoMm
903600 56Mm9dml Jobols BOILOWwo dmdmdfmzmolb 396GMoe BgMzme LobEgdsdo. bbgs

933MMm900L sHMoo [81].

dbmermo 93560L MxMgool, b gbmligol bgdgol Tgdmdas®liggero (ensheathing)
MR OIIO0L, 96 3500 3M—-GHMBL3EBGIE0s B0TIMHOL BOEILEOIWO 0MHMbOL BYMYOL
A3060L 4d396M0L bsfowdo (T9) Lodwmswrm 3mbEHool Jowgdosb 1 330600l d909©ay,
MROM  9x39JGHMO0s  5JuLmbols MgygbgMszool 3MMm3gldo, 300G 83560l XMgEOL  Jm—

AMBL3EB G305 gbmbizol 6yMzol 99dmdgs®ligger (ensheathing) aerosliorsb [82].

M §ergddo 2obLo3mm©mGOMWo gMmeEgds godmds d3eols (30bol 39m3mgdE

@5 3999640dMM MxM9gOL.

5.1. 3996408960 gMHm3560 »yxM9EdOL 953mygbgds Bl BH3060L BHMegdmero
©5B0sbgdols etmls
Dol BH30bL 56 208605 M19969M300Ls s 5MYIBOL MbsM0, FoEGHMI BGYOL
A3060L 539980l gmH0-9MHm 1593909 s 9BJJGHWIM BB gdS Fg0dEYds BSOMZoEMl

d3eob 3060l gmm3zs60 MxM9gad00 33Mbswmdols Igmmo.

39996400960  ©gMHm3zsbo  MRMIIOoL  AsTMmYyghgds bBmGaol  FH30bol  FHM33mEo

©5H0569gd0L Bsd3MMbogrm@  bs3d5m 06FGHIMILL 0hgbgh, B0 5T »YXMgIdL FgrderosE
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30633000 253¢0bs dMmobobmb 00 I Eogsd@memye dmgzwgbgd by, GMmIwgdos BrMAoL

A3060L 06900l OHML 30005MEJOS.

9999640076  0gM™m396 MR OHg9oL 309Bb0sm 9B gdol  Lofobsswdgym,
00996mIMMsGHMOMo s bgoMm3OHmEGHgJGMwo ™30190900. 81939 (36MdOos, G™I
d9%9bdodmmo  mgMm3zsbo MXOIEIo0  2o0MmYmBgb  olge  35M53M0bME  BoJEGHMMIOL
OMAMM0359: 06LweEobols AbsgLo BEOOL Gog@m®o - insulin-like growth factor (IGF), ¢gobols
©9M035¢0 bgodOmGHOHm3Mwo goddmMo - brain-derived neurotrophic factor (BDNF) ,
LobbErds®30L YbEMMYEP0dol BOHEOL GodEm®o - vascular endothelial growth factor (VEGF)
, 36069900m303-0530x8530L  3membools dslEH0dMoMgdgo BoddmeMo - granulocyte-
macrophage colony stimulating factor (GMCSF), g0d6H®d@sbGol BOmob gsj@™memo-2 -
fibroblast growth factor-2 (FGF2)s B-@®obgm®mdomgdol bOHol goddmmo (TGF- B)

6MIgdoa bl MHgmdgb ©9ga9696M 5300l 39dw0gMgdsl [83-85].

399964009960 09MHMm3560 MR gd0L dMm3Mm3z90s BOHILOME MmMYboBTdo Lo3zdom
500300005, 030 890dgds AsdMmymzow 0dbgl MHmym®mE dzerol 330b0sb, slggg gbodmgzsbo
JBm300sb, 396006 s 3gMoxgMomwo Lolbosbss 30. 33e93900LmM30L LsFoMm
39996400960  ©gmH™m3z60  MxXM9EIO0L IM3M3gds  JOMOMIEI© 3ol 3H30b60sb o
3b0dmzs60 Jum30w0EI6 bEgds, ™mMIEs SMLYdIMOL Fscmo FM3M3gdol  3gMmobsdowmGmo

09o0mgd0(3 - F03 ol Lolbwo, Fodws®mol Jo@Mmogdlo, 5360mbmemo Lombg s 3eoEgb@o

[86-89].

396531 MGOM0 YIMHOMIdS 9BMdS 330l 33060l 398m3mg@e s 39bgbjodwme
WX M990L. Yoon S. H (2007) Bss@o®mgls 3¢0060396M0 3300939, Losg I/II gsBsdo dmbgs dgemols
A3060L 09M™M3560 MX IOl BHEMbL3WbEHE0s 313939 (BHM930006 14 ©gdo), §399%3539
(2-8 3306580) s JOMbo3M (>8 33065) 353096(;90T0. LozmbEHMMEM X QMBOL 3530963 JOOL
93990bsermds dmbs GHMo©oE0wo ©Y3M339BLsgomMs s JoMmGyomwo aBoom dzwol
A3060L 09OHM3560 x5 gdoL BHMIBL3BESE00L 4969T]. MMM 50b0dbs396 53¢ MGM9dO,

©533063980L 4 ™30l 9999, 95360EM-M9HBMbIBLMEds 33009358 5B39bs DGOl G300l
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Dmdol @ gds 390mEs00U, 30LEHIO0LS s 0bx3g]300L A50Mgdg. ASIA-l 93500l dmbsizgdgdo

299dx md9gLs 30-33%-0m (3939 s 939903939 35309639000, 85d0b BMEILLE, JOMbo M

35309639030 501530560 25IXMIGLGds 96 5006wy [90].

Sykova and Jendelova (2007) 358059439969l 8bs390900, Boog 336093500 BoMrmvewo oym
Bmeol 33060l ©sBosbgdol  dJmby 20 353096¢ 0.  3530963HIOL  Bo@oMrom
06550 9M0 s 3ol 33060l MxM9ggdoL GMIbLEWIBEHE0S BHM30005b Lbgsalbgs
30009080 (3-12 m39). 3530963900l dgxslgds bgdmos ASIA-U, 1M63gwol d3sewom,
353603M-M9HMmbsblyeo  33eg30ms s JEgdGHOMBoboMwMYomGmo dgomogdoo (MEP;
SEP). ®mpym®3 5060865396 933™mM 980, 353096@39d0L Mdcmegarglmdsdo s0obodbs dm@Em®mvyeo
@5 BYBLMOMEO FMB300L FoBXMOGLGdS 3 MZ0L 56353 MBS0, bereM oI GIGOO 5O

©5530JLoMYdNEs [91].

Geffner et al. (2008) 50{gegl BGYL FH30b60L FH9309o IBOSBIdOL dJmbg
35309639d0L 3ol 3060l WgOM3560 MxMgGd0m J39MOBsMdOL M35 Tgdmnbgggzsl (mmbo
domgobo 33939, mmbo- JOHMbo3Mo) [92]. MxE9gdoL Fggz06s MmMRsb0BIdo bgdms
bbgoolibgs gHom: 3003060 BmMAoL 33060l IB0sBIdOL 5M9do, 0bEMMYIo MM S
06¢$539699M50. B9g3OMma0mMo Jgxslgdomazol gsdmygbgdmo oym ASIA, Frankel oo
Ashworth-ob U35¢gd0, GMmIgol dobgwzomog ©3539 353096330 (100%) s©00bodbgdms
Barthel-b 0bgdlols s ToMEOlL  3MIBHOL  BMbJzool  BENBOEYMHO  gordxMmdILYdS

939065 Md0sb 2 fHerob 9963530 mdsdo.

093039 9909290L 50b0db5300bgb Dai G. et al (2013), GMIgddsi 3393 Bos@ecmal
Dol GH3060L 6930990 sB0sBIdOL IJmb 40 3530963 Y. 99B9bJ0d MO dzewol BHz0bols
©9MM3560 MXMIIO0L GHOMBLIWIBEHE0S FoBbMM309e©s BHM30E0 IB0SBIdOL sEgdo.
©533063900L5L 3530963 9O 509B0TbgdM©Im I60T369ePM3z560 FoIxmdILYDds, LgBoMbBMEo

290093900l gotqdq [93].
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0,4 9 gobsermEo 3MMEMIBH0 9993900 IdMS G036 oL guodobszool
ABAHLS ©5 30GMIYGHO0ME bsobBL. LoEmEberolvbsmosbmdol GHguEo dMMmEHMImeEol
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30598 gdeols 0bLEGHMMJ300L Mobsbds Mx MOl 036MeGbME030609ds Boffo®dmgdo odbos
0,5%-056 BSA/PBS-80 6@30-310s6 CD34, s630-3x3s6 CD45, 56@¢0-310s6 CD271 (Miltenyi
Biotec, Germany), 56¢0-349356 -STR)-1 56@&0bbgmwqdmsb g@ms (Santa-Cruz Biotechnology,
USA). garmyy 303MIg¢mos 2sbbm®mzogars BD FACSCalibur gs8@0bstg 3o@mag@moom

(Becton Dickenson, USA).
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Data0.11

10 10! 10 10° 10*
FSC-height CD45 FITC

File: data,011 Patient ID
80 Tube: CD45/CD34 Acquisition data: 01-Jan-70

Gate: G1 Gated events: 5097
Total events: 50000 X parameter: CD34 PE (log}
7 Marker _Left, right _Events % gated % total Mean
All 1,910 €097 100.00 1819 848
° M1 17,9910 412 453 082 11657
1 T
o ' .

|

8 M1 Fils data.012 Paticnt ID

200 Tube: CD45/STRO-1 Acquisition data: 01-an-70
Gate: no gate Gated events: 50000
Total events: 50000 X parameter: STRO- 1 {log)

Marker  Left,right  Events %gated %total Mean
All 1,9910 50000 100.00 10000 221
0 ML 17,9910 101 0.20 0.20 33665

10° 10! 10° 10° 10
STRO-1

mbmbw3egsdmo MxMggdo CD45-/CD34-/CD271+/STRO+ obbsbmgwyen odbos
OmOE 93¢0l 33obol dgbgbJodmmo 0geH™mzsbo MM9gEIdo @S Fomo  BLMEIEHWEO
5096Mds IM3zwo 0dbs 335300 LoBMLEH0M. dzEol 3H30b60L 390Mm3MgE MO VIOM3560
MXOIJO0 bl bEgOMw  0dbs  CD45+/CD34+  9mbmbmzwgs®ycmo  mxM9gogdol
3399530530, om0 3OMEIBGHMWMBS O SOLMWYEHMMHO  MoMmEIbmds  S1g3g 3OO0
LoBMBEHO® 0465 sMZOowo (LMoo 8.). sBHMEWMYOMMO 3ol 3060l YXMgLIOOL
L59MM H5MOIbMds S I3l 3H3060L MWIMHM3560 MXMIEIOOL BObIXMMO 3BrMEJEJdOL

650 9bMds dm39999e0s d9-7 3bGodo.

3b®0o 7. 3009d9e0 gM3z560 YYXRGJIOOL Hm©IbmdMOZz0 B3Eobo
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35309630 | dgemol “IROIgool | CD 0cbm 39bgbdodmmo CD34
45
brgwgstawo | gHaggos
&3obols LsgGmM (x10¢)
(x109) | BP0 (x109)
STRO-
2023560 500960
Q008 7RI 1+/CD271+
IXGIQIRO (<107
(x108)

(mL)
1 120 536 530 150 214 7,0
2 100 516 310 176 103 7,2
3 100 531 524 165 159 7.4
4 120 542 457 206 217 8,1
5 100 405 491 181 713 3,6
6 100 964 456 386 384 14,5
7 120 620 267 229 186 5,0
8 100 903 283 375 181 8,1
9 100 749 451 262 75 12,0
10 120 902 330 261 181 22,6
11 100 749 280 260 74 11,2
12 100 902 310 151 214 7,9
13 120 748 294 175 103 7,2
14 110 526 280 175 210 41,9
45 100 559 340 187 284 16,6

51




16 120 690 780 245 260 4,9
17 120 542 145 210 17,0
18 100 628 214 148 18,1
19 100 629 308 250 7,4
20 120 542 214 110 11,0

3980006569 (30H™IgEHO0E0 5b5¢0BOL AM953032)0 459MbEbYYgds. dmbmby3egstrmeo
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LobMLEGo® 0dbs IMZWowo dzeol  F3060l  3gdm3mgBHMo  MWgMM™m3zsbo  YYRMHgIdO
396LsBEgOM 0465 CD45+/CD34+ 9mbmbv3ego®ero My M9gqdol 3m3wsE0sdo, ds0mo
36M™396@GHMMdS s SBLMEMEWOHO MomMmEYbmds sBY39 335300 LoDMBEHOM 0gbs sMzEPOErO.
SMGHMEMYoMOHO 330l 3060l MxMHggooL LogMomm MomEobmds s dzwob #3060l

0903560 Mx9gd0L Bobser @O 3OMEMJGJOOL Mom@gbmds.
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