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Expediting the study on the role of stem cells in wound
HU Da-hai. Burns Center of PLA, Department of
Burns and Cutaneous Surgery, Xijing Hospital, the Fourth Mili-
tary Medical University, Xi'an 710032, China

[ Abstract ]

extensive deep burn injury has been perplexing burn surgeons for

treatment

The restoration of destroyed skin tissue in

a long time due to impossibility of de novo formation of true skin
in the process of burn wound healing with the current treatment
methods. Stem cells possess the capacity to repair the damaged
tissue through regeneration of the original structure and function,
and it is considered as the expected ideal outcome of burn wound
healing and also the final goal of multidisciplinary wound man-
agements. In the skin tissue, the resident stem cells do exist,
and they retain an autonomous self-renewal potential, and they
respond to guiding signals to differentiate in repairing burn
wound. Besides, the remote mesenchymal stem cells and the ad-
jacent adipose-derived stem cells have been shown to be involved
in burn wound healing. The basic studies demonstrated that the
microenvironmental feature or extracellular regulators, the selec-
tive activation of intracellular signaling pathways, and the ex-
pression of specific genes have a significant influence on the pro-
liferation, differentiation or function of stem cells in wound re-
pair. Therefore, further investigation and manipulation of the
molecular mechanisms by which stem cells could participate well
in regenerating skin tissue would be a valuable and promising
way in burn wound treatment. The recent discovery of repro-
gramming a mature body cell into a pluripotent stem cell, which
can then be converted to any type of human body cell sheds a
new light to regenerative medicine. Stem cell-based regeneration
is offering the next coming frontier of medical therapy by yielding
new treatment through delivery of pluripotent stem cells to a-
chieve structural and functional repair in the damaged tissues or
organs due to trauma or chronic diseases. Therefore, it is a
pressing task for us to expedite the study on the role and utility
of stem cells in burn wound treatment, especially aiming to ex-
plore the possibility in regenerating skin appendages or even the
entire structure of the normal skin, and avoiding the formation of
hypertrophic scar or chronic wound after burn.
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THHREMEN, ETHF
RTHEBREBFRRRWIFS
Rk, E¥REEKRF
Mk T FaRGNAFR KM E B4l
HHE CEMANNUATE, RREWmkaE
REFERTHARFLEHNEERL BRETH,

1 EYSEEEPNEETHRAIIEAR
AEMNFHRAERTAR, B2 —EF A
HEemaorBe ARG ALNBESHL, L5
Jy b, R B T 40 A 8y LR AT T W R DL TR B 40 3B
L, MATFROEN, AMNT HEE m T4y
AR EMREBINFE, ARERE L RREG, &
AERER, ERXFER WA LREFHRGIH
FTER RERGEEZAKRESL2ERGRE ALK
BRABRMEABENTRAIAFEEFEMBFLNE
E.TEUBREPRO T RAEE, REUEKERAY
SHEGE AR HLE, ECCERIRRER
B, E B, o K ECM & K % & &
¥ EWAREAE-REW T AN, VN5 54
HBELBEEERAY ., ETTHARBEN S
Mo HERL ANERASENATERERERG
FImHERBEHRBRAST AR, UHKRE HE
RN EBELEBEAUR, RERRPREMGY W
BE,BEAREMFEFRHBET 8K NEKE KR
ML IR EREKEFE, R THEY
LR AT B R R
BWRBALNG T AR, EFRTEHLEH
¥l % & F #4# . ( bone marrow-derived mesenchymal
stem cells, BMSC) &y N EM T a4, 5 5 Kk A
HRGEENEEZTEL G FH X3, BMSC £
HIEWahwg SRERGUETNELEBET
BEAEERNEENER, & EFHFF BMSC 4 #
THR EXEREERGEERRECEGELTR
KEEZTHAGH, XRBELAS N EAXFE T @
MR RERGEARITGEFTE X —RBWN Y
KARH S, Rea %1% AR 3 F o 40 4 AT L,
el FH AR RENXRBEREN, EME
BlERATIRF, ATS0% W EHEFEHEEH Fb
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A BERMAZAKC ZBHGHREFAETR
G, XBHARERER, AXENETRHBP AR
THBERGER, ¥FEMGE 2R BTN T
A EGABBANRYE S & T 48 %A kAT
RLOUH RGN A AT 46 k0 IR MAN T,
ATERFARE £, AR ERA—ZHTH
BRR RS T A ER, LN EFS
S5 EReL R, TRHARERGAEEE, URK
RMEERLERRELETEEEL,

2 EVEHMAMREMNETARBENEESR
F MR
TapEAER M, TR TAMAREREF,
B HE R T 982 (stem cell niche) By & | 2 # 2
B AN FEES AW FETENAE, A
ECM AR AEKBEFRNRAENER  HTHE
Sl REAER THAR(MSC) sy B W, BT
HERFE; A SEN AR, FALEERNE
R ERSRE, E AR, FRITEWNE
HENHEFAR AR EBRA . B KK H#
5 &b 7% A W JR AL T 40 M ALK B AL AE A T R B W R
MTHBRASREL TR THARE, ZATEER
AEEXEAMEL M, EEFFERRRO TR
GEAAWET®RE, FFRENA,Hh Wit \ TGF-B,
BAh MM EKETF Notch £E 5@ &, stk x4
AEARRFE LB A XBER, LF KA XHE
K E T W e N4 F R 5 B F (small-mol-
ecule regulator, SMR) W & E1E F & # % & ﬂ?[s-g]o
DL 40 B BT AL BBR 4R T B SMR Jh B R BT R K B 3
ERF e ToaREELI N ES BB AR N
MENH BEHEENREEN, B, BXHR
ERGTHANGEREANTHFAGEN A RAET
Fh, MEEZFOHANARL,BAE T ART A
Mo FRENH, UATEFNAE S
WA R & AE
AREATHTHRASNHEEE £ YRR X
AWHE, EMENETT O EHIAEA SMR Xt T
EHNEREATER., E0TEATHREFHAR
MEFENGEARR ARELFRENWKE 455
RBRE, ARGEALHFHERE NN RELER
FLOARKEEEA T A TARMAEY LREZ
— Lee %1 k40 I H th R4 % 2% O, # B4
WA SR AR A, IR T A KRR PR T 4 M
( adipose-derived stem cells, ADSC) # BE, F o i

ADSC 3t f1 % W & % K B F (VEGF) fz bFGF # %k &
Rl ARG P B RN T kA E &
tHEFE, FRET, ELSHBERSEN — B H %
EE UM Fapthr s s R aEgs S
MWAEF TOQL SRIPUBEREAKETS
HAAERAE" B EATREES L L EAE R
e R E AR BB, X M 3 T 3 R R 3 3R 0B A B
T - EAXABEREEARS S BW AT
BEENL EESENEELARNNER, A EEHH
AR FaBAERVNEEEEE L,

3 EEUTETHRTSUELENET

MARBIK Fb # NAR G FIETFHE
(Oct4 . Sox2 KIf4 , c-Mye = Oct4,Sox2 ,Nanog, Lin28)
LHREHEKBEFF N ST 4 M (induced pluri-
potent stem cells) # & 37 1" % 00 40 fuds E B By
RpAEHEHB LIRS PR A ERER, W T4
AR EERAERXZEF AR NS LT A RN
FfE, Wb RZ AR SR AENXBEEASEER
R ETFTHEAEHA MM AR ENG TEREN
W% YL M, ¥4, Vierbuchen %' 2 1t §F % | A
Ascll .Brn2 ( Pou3f2) Mytll X H & R & Fb H & #
X5 S M A2 T 4% K (induced neurenal cells) , i
WTHEREREmME S TERARE, LREA
ER#EXNARENEFARYG Y, A aLHE
HHRREABRRGABATHERTNAEL, B
FHRMNSEATEEWBR, AR EEFHAEN T
WS, RNBTAHLL N THR
Ak EEERARAENS AL AEXBEEROREAR
BE,IENXTRASZARERGUTEANFE &
BEEZREE, LA THEARKF LIS, EX
KA,

4 EYYEREERERTHERERNSINHR

A TR A R E N & Fu it R AT R R A
T REGABLELBERNTIERKT 2 HAEREE
KA AENERA G EL BRI RERCLUH
AgEgE A, Xt L RBEARBER BN, A
MENSEMXFTEHATT AEREFR, BHX
FeEMEFERME RS T XA RAR
BENXEF YT 2N A ECEUNECEHRGHA
BAonshte kA EE, HEX METHARS W #
MWAEMFERRE BT, B EEEEBHR
T KW R H, B 245 E MSC FE T #E N
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Bk E 445 WA, 3 LA 4% o ML 3 E & b (trans-
differentiation) % ik % # ¥ kB F @' . X F
FTapAgMENFHERREEWNTLAEBEATH
FEEEA,TURN QTR FERLASTH
BCEBAMAEAL LN TR, Al GEL
SEMB R RO (£ EE Fb) K
¥ R R# K&, A HF ¥ % S 1K (bone marrow
chimera) i M A E L, e K S HHFNBHEH LR
BMSC 6| BHAAEWEN Fb X8 B # N B4
AW BMSC M F EEARER R AR EA, WA
ERAEHABERER RS EESRAEL
REREMECT AN T ol G RAET K E A
AR R, N B R GRS L THRA
WK M R T, B R AR T B
KA KR AR R R o R R R BT e O
BHAFEE, ARAMBRARAR T EHR,
BUEABRN TN EEREXARRABUALANSE
BEM A E IR ERWIRRE Y, R E
BTS2 EBESE TR, ELEEREHB
mEHE BLEAAMERE, XAHAETHELTRK
THRG BRI EER A E L BERARNLS Ta
Mt EHEEEX R,

gk, THABMENTRSFHXEELD
H2AFH:—RESESERHALNER, ZFEH
EFapwHs 38 HE 20%, Z2UETE
kTR gL SH LR NGB EER, =
EHRTHREBEREUNEZ 2R UK E LY E
HF ReLMBEaMN S E, XN ECAH
AKELHHFE M TEHNFARLERFI LS EX
o Wi, I AEEY YR B — AR
FIERA T,ADSC T B F oWy Fams kK ETF
%, 3 HaCaT L = A B R G AT HHEA. MU
— A2 o B EOR WL1E N & b ADSC 8% B & 1,
FALRE (R 3 ADSC B % 78, % ¥ # 7% ADSC & &
Fan b KB EE 4 M 8 ¥ W F.VEGF bFGF %,
ADSC # B 3t £ & 4 7% % B F B F 4 3 il 4] 12
ERXAEK AHGELY R EE L w4 FEL
AU g 3 ADSC kR AL 8 FF K, X T IR 3t
MAADSC R #ATRREERG AN TRALER
HBATHEFEE BARKRKRA AL ALREN
54/ ADSC #h 5 T flg iF 41 R & h 45, B ADSC
AEHWZhE LR F SN, Ty e ks ™
F R Atk 5 A R BB 08 R B AR aE AR B 40 B Bk AR
i, T RAAARERAGE, BHALBEEE

SR P RERREREHRT RE S, ADSC
BEHRBEE GAERLABERR . FTHRAE
yHELWEEE, BLETHRFERLA
Aot R E, RN EOE AL A ADSC
MURERS RERELEANTHT &, %
T 4h U ¥ ADSC, 7 H % %k % % & 6l W o 5 (R
A b

5 hoET4RARE A E A IR ch Y B R

MFmp by EuHEES FBT EEET
WEAT, AT TRESZRE 69 8 KR F
Rty H KRR EEBH R, B LT RARK
BEMm N RUEEREINMSEL
B A B, EBANBRFELAAETREE QT
ERSCER Y S RN SR ) F X
A ERRNT R, EABAAFEIAREEY
KRANE, RINAE ARG 44 R G0 T YR
ARG, A T AR ERF L, WA
o Y S B 5 A T 40 UL R o e b B RS 1R T R
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