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EEMMT:TEE #R . PEIBRKREG DA TR EHRE L, E4 5%
BRI ER, 19354 12 5 12 B 4,1956 E W FrhEER k2%, A X
OB GBI 40 RE  EREH AGREXNBEGEGHR I BLAEE
BM. RERX I0RF, TRNBREL I B YRERAEAS %
RNZE)MNAMEEN, $HEB 6 RERQAGREXSUREK
(1988 £E)F%E 16 J E br B /P 3 M M35 E E 22 21 8 (1999 4B) , BL{E
EERZQUHEDLEEBTR (PERHHB) (P . EXB L HE (H
FRXEESREBFR . BFREFEEARSXERITEER,

Resume ; Professor Wang Zhengguo, academician of the Chinese Acad-

emy of Engineering (Division of Medicine and Health Sciences), is a dis-
tinguished expert in military surgery. Born on December 12, 1935, he was graduated with a degree
of M. D. from China Medical University in 1956, He has been engaging in research on war wounds
and other kinds of trauma for over 40 years. Based on his research on blast injury, wound ballistics
and impact injury, he published over 190 papers and 27 books. He was the winner of the First Prize
of National Sci~Tech Progress in 1992 and many other prizes. He was the Secretary General of the
6" International Symposium on Wound Ballistics held in China in 1988, and the president of the
16" International Congress on Accidents and Traffic Medicine held in 1999. Being the chairman of
the Chinese Society of Traumatology, he also serves as editor-in-chief of the Chinese Journal of
Traumatology (both Chinese and English editions), associate editor of the Journal of Traffic
Medicine, and the appraising member of the Jules Voncken Prize, ICMM.

W OEAXEBTAEASSARATAEMBKIE HH 2012 80 ERE, I TFAHFAY
FHSIAARBERRABEAT I HHNER. XPAATERHRERKRTHRASHEHAURES
UEBEHEHTE. RERR  REEMBRARBES TEYERR . LEBEDARELH
TR YA AR A BT R U R T ARARAREE P ERANTR.

Abstract: The long history of wound healing and tissue regeneration indicates that the applica-
tion of molecular biology has sitimulated the research on tissue regeneration since the 1980s. The
author describes the effects of growth factors on wound healing and different methods for the treat-
ment of burn wound. He suggests that the following research should be strengthened: molecular bi-
ology of tissue repair, development of skin grafts and skin substitutes, prevention and treatment of

chronic wounds and scar hyperproliferation, and the effects of stem cells on tissue regeneration,

SEAGREXTRALNEE. B A MAAXBEZBEE RFRERNG.E
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R E RS MAREE., EHSH
AWt A RS 2 B R B R R A BB
MR LR, CEL BB ARNER, £4
EMXRFCL4LT, HRUGHEE AR
XHRHERTANIES ., mitT L, EA
FHALHEEHELPH BN EERA
MRRZ—.

1 [E B

#EICERIC#R , A 7E 22 JURT 3000 4, B K
AB SR WM AT RELGRA,
FHESMKEGYRAGHGD. £RE, Y
F22JGHT 2100~ 1600 4, M Y FEAR, B R
wAMERMG SN RS, ERARA B
B4 O VR H2 B L A HE B, DU o B T A
& LUBME TS, 2 A2 LmAn,
HE LW, WRE T — 2T 8. 19 g+
LV BRI G516 9T M1 £ IR N B & i o
SETR, B G E e A%,
HEMKEEAR ML R G HRITRET R
RN, 19 HEKRLUS, FihAHALURE
FHEBAR 0 1 A A TR O 4R
53 T 4 RLSY L A IR R B AR A T
5 0E MAEYY RE¥E LY N2,
LRWTEFBRENT T B HEMBR, it
ERLEAEHREAT —DUBRB LR
HRHF BB,

HAVR B E B FE N , AR A AR 4,
HEEMBEEOERKER. AUHBEH
B R 48 AF A0 T (RN B/ B I 40 L P M R
20 B B 40 L 4 ) 015 51 40 B (A R 4 4 4
LN AV N R S ) TN R ) R
MM —RIES, AR E BB
.

80 FRLUE . 3 FEYEBIIARER
FRBI. BMAEKE FEMNG RS PHE
RZATZ0ER, Bt m &4 nrx
REDF S FARE.

2 B R

2.1 AKEFS5HLEE

WEER . A KEFEHLBETRE
HEEMH. IREKEFHENET . OB
HERGREHHALBE X A EBENHR
KFET—NFEH, B 28T . 4K
FHRABGFKRKFE. QAKEFHHALBE
ERBI R R EMBEMGERESEYES
Mz — BB EARANEERS S
e 2 » T EL IR R K LB 9T AR BN T
K. OQUEHABRNGITHEE, RFRS,
FEIRTFHBRAMNTHRBENEMHA
RIS |l K B AR BB
A EELEERE UENGRSRER
Y B AR FREREE, T AN A K B F 9 B L A
RERTREVGEAGHARBESR . &
AANZRABEHIRE LB T HTE, M
BIrREEH WR—-MEH SR, 84
BREOGSTFEYEFHARCRBUFT FEH
E:
2.1.1 EHRIGAREHE I BREHEAK
WIS 5L 0. OREH S, b/
AR B L /N AR A 4R 4 K B F (PDGF)
B EHEEKEF IUGF-1) . EHHAMAE K
AT (EGF) ¥ 1b £ K B F B(TGF-B) %,
AR AR TR EEEEHL, EW
40 5 D AL B B3 43 8 TGF-B. TGF-o. B,
PR ET 4 40 M4 K B T (bFGF) | E s 40 i
WEKEFMDGEH) MIEFEH FEEKE
T (HB-EGF) , 3% % B4 7 AT F 3 5 4F 4 40 B
REAHRAMENE ARG OBs. OB
A, R A % B R 4 W IGF-1, bFGF,
TGF-B.PDGF #AfL 44 K B+ (KGF);
M4 A R bFGF #1 PDGF; i {b 4 i &
B TGF-B.TGF-a 148 1k 40 M 3% ¥ 19 & 4
HF (KAF) . X #64 K B 7 50 8 40 6 7
HAREIEFEEARMMEER. OBER
B, TGF.PDGF. TGF-8 S W A A
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ARG5S AL RAFRNARSREE 3

HENRENSBEPAAEREM. PDGF
A = # 5 # & (PDGF-AA, BB, AB) il % fif
Tk B a ZHRATE =FMBWEL S,
i B Z&{LAE# F1 BB 15 AB 45&. PDGF
AL e 20 A B sk T b 4 B L B
i 5 40 B T B A A A M, S L AR X
112 3 J%. £ 20k 40 JG 0 7 M UL 440 MOy B9 BE , 9F
A2 15 A £T 2k 4 A 4 06 LA TR R 3 A R R A1 2
B, LM E M.

TGF-B 545 )5 0 BE I . % 5 [ i F B
i A BEE ML, PHENYAR . REE
et 41 O RN R AT 4 A RN R B AR AT A
TGF-3, JL P A MMM Z R A TGFL %
& W3S A = TGF, B0 8 .8..8:»
TGF-B Xt 48 fft B A {2 i F0 40 &l % & A~ [/ 4
HE YT RE , o Hh MR 4 T L B R O A
PR B 40 P L £F 4 4 e A a4k /R A XURT R
WORL A 4 40 B RN P B 40 B 38 A, X i R0 4
MashE R R A #1EM. TGF-«
ML/ - 5 g 40 G . o 28 4 K 0 4 P 4 M 4 7
4,4 1/3 5 EGF [F¥§, 3885 EGF 2k4
A TGF o REFESHARKHM. TR
MEREKARSRT, B, TGF« F &
5 E R AHHE, R AT 4 40 RN P9 B 4 A 4
X,

bFGF RIBEMBEAKEHEF,. FEHHNK
M4 GEXUEEENERESEQR
XEF TP RS, X4 7R BERA
B 40 M 32 A B, 7 2R R OB 9 U0 B 4 R
AT, %45 bFGF Sh& g B ok, R E
AMENMEHEENTIE. ESEANE
P B AR B R 6 RO R B 40 I B N R
I RIE B 1, bFGF 1 2o ) 38 A 5 28 40 B
PN B 40 B A0 1 L4 B 5 e 3 3 B A T4
M S0 3 B B TE B » h R R A S .

ERASSAEKE TR EHMRK
A 2RAARERN TR MHEA KA FRER
BoOREEKEFHRBR,

A B X B4 1 T 9B R B i £ Bt

7. BAMEER O F LG KAEBRTS EGF #
bFGF i & B % %, i PDGF.IL-6 fl TGF
MERNER. XEERKEFHTPERSSE
BFeEMAS. WK EREIEEGESEH
ABEKBEFHKAERTRESEAS. &
HAMNEMHEKEF OBFGF X I BRGBEE
e, M ERGYIH)E, bFGF T
BN, F R BERI 3 bFGF Xt A H i
T ., FGF Xt € 1 & & 4 #9 38 B2 A 4k 40 i Fo
HEEMmBEELEBERBEE.

EGFREHE TR EALMMBEIKN B
P )5 2~4 XMER EGF-R B B
Rk G 5~16 R, EREWNZERER
AL ERENBIRZE 2.

B2, A MM E R, EGF A RE{E 3 b2

HelEf LR MRASERLAREHE EGF
B 1% e v BE R RE VR UT 45 R B R EGF AT Afar
12 E A KAER . PDGF Wi,
2.1.2 MPHEABERSSBRELERE
B FEM BEAEZAUEURE . B
AR mE R Z R AE RN, BT WA KA
THREMAKRMER. R, Er4K
LB B 40 8 (b B 40 M8 . AR 4 4% 40 ) 4b
FERIE” S RIR”RZS SN HE B PDGF .
FGF.EGF. /MR & 0 & & B F (PD-
WHR)SEAEKEF, AT QK& /) E 5
A4S B BE , 3 B TGF. TNF & EGF
FHEKEF. XEMEEEKEFNENE
HRRWAKETHEAER, TEBERT
HABERR, 3BELR. b B8R
vl BB R B T oK BB ) B SRR MR R O 45 5 .
i i K B, 1% 1o A B &b, TL-8 . 1L-10
WEBBEE, EMNUASWBH T AMARE
HEMHIER. BHRE0E P RIEAR
72 AR B TR B B8 A1 U859 , X TGF-B FMIK €0 R 3%
W) R RE 1A BT T R, X 5 Bz 4 TGF-B,
RZEBBRAA K. M, 184 8% it 8l
HARMTHE, K ERFRM K S H
1t ,DNA A Btk
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AHERERE RN, ERBEEZEEABKR
FeEgpgh, T2 EEE mRNA #H
HRe2: 1, MEFEKKN6: 1, XEHTFI
U e LR AR mRNA ¥ 5 5% 5 3 3 i 8.
Woh, BT AR 5K (FN) MM mRNA %
SRR, AT AHMAE R FN WEBRER
B 415, IGF-1 B i 8 A B B 4F 4 40 Jia #) Je
JEE mRNA KHE /08 B85, BT 6B 4R
Bt e R .

2.2 BGomAEE

2.2.1 Y3 0 AR B2 F R - 20 HE42 50
FERE, PEX R EBREG R TU5A,
HFHFREMEKRCUEREREMBRE
B, BT B U, B 5 B4R R
KIBABME, KK EEHR, W2 8 &
N R M B A AR/NF 0. 10em’,
MNEHABEARE S lem MREES A KK
ZHA 10 1 B RURT Y 4 B 4 Bz, 1 HL 7]
8 B kB T 0 3 B BB B R R R R HE
SRR FCRE % B, LA BUH O B Bk
BEBATESE KT 70% 8 I B Ltel i, 14
BT EEM 8%, E O EMHR. I
SMEFFRT KRR ZBRME LT K AKERE.
60 4ERJE , B P35 A M 0 AR Sk &b 38K i B
T B¢ A I B8 s 455 o 4 96 » LA JS 28 R 1 9 55
Y i 47 . 70 AR, % 5| B Tanner B
REEAR , EEEBER KT K9 MF AR
fRE AT HEMBBEBAE A, 5B, A
JERRIR. 80 ERG, Bl R A B R HOK
EBHE, HREAREZBK . AHTFEZHHMK
HISTER R % 3 F A m B RAT,
HME AR BRI R, 3% K m B At
EERZHAX18: 1,R)E 45 REABIE
BAE. FRM VBN ESLS 4~7 X,90
EREFRTHE 48h (k32 89) Y15 , iF B
WM B AT B B PR B T O e R R R, WD
MODS %3 &5, B W H AR, KEB 5
TR 7 A BT T 8 5 AR B SR, G, /A
F 70 RIS L TRIR K (BRIR B %

—196°C), B T 18 v e M v 1 A W R
HEL, RN BT, HRE
ik 5% L E#E L 87.7%., BLIE RET
50 % #{X & 5. 8%,

PR E Bt F 80 AU & i AL 50% ~

70%, T B 20% ~55% By He s B %, R A 4
YT fi B A R B A B B R A 95 %
~100%, I B B RUZE 70% LA b B9 7T R I B
B MO B B L EREGR AR,
ERUEBHARRER KETEREY
P B2 L L Xt A T AR ZE 80 % K I BE#E 50 %
BT, AT @R AR,
2.2.2 HATER.ELEKERE AL
BEOARTRESIET ENER, AR
T 3 A0 45 R 40 B 5T L 40 ST 2 R B
AT RALA R =T, 5 Bk B 45
M, EFEHRBEFUTILA @

(1) F MM 5B .80 £, A
5 B OB L BE 9% SR D0, RS AR AF T AT 85 % M
b RAFEE MRS BRI A EEE
WM A SRR ARG A, Y
B EEBER 50% L, B 30 K5
RBRY, BT, Ts o E 41 08 38
SR B E A, REERMT RS, E
EREMMAE. REBEAEASHE
B,k KM (WGH) . EREAKET
(EGF) £F 4 40 i 4 & B F (FGF) 2 [ % 5%
Y 2 B 4G, 56 L K B M L MO A R
HHES TINERS. BT, EEERER
MR O E A A A E S RSB B, i
o, 5 3% 09 7 B2 A0 MG PR F I RS L BR A R
BB ERARKQ~2 B 56, B
T 4 LA 7 I DR L T R R

(2)E BB : B % R 7T 38 0Lt
B R R A, KR B
o0 FT AR it B K AL R R T R
AT 32 B 2840 2 S AR B A A B B .
RN AEEHERREESATAREKR
M. RAREEOBET SR AMNL. B8
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WERESHLBEAHANARSEE 5

HKBNEFEERREEEEMA KA
B MEAEKESHMERBEOKAKER
B3, BHuiA P kRS AR R AR
MHEHEHRREE. ATAREENHIEY
R CRARA LY R CHA M B AT
REE KBURAE R EYH R EE S T
PR EEER, SRAREEME, HALR
43 0] LAAR 95 75 22 T AR 5 DA n X e D B Y
S, A KRBAEP, KR

Integra HBRERZUNEATE KA
Bh2mm BRGERFEAESEEEER
(GAGW S, 2 Z LR, 4 EH 0.009 &
TEREOBEEE, XU TFRE. A Integra W
OIS RE 2~3 A A, B B EE A K
EEREKREMEZ I E, ERRAFRRR
;T8

B—f AL A& REKN Dermagraft, &
RAEREZKR(PGA) /BRI (PGL) H A
R, B b A AT 4 40 T 22 4 A 355 3% 0 TE B
HB X LA 440 5y 30 4 Fh 40 i 1 3 TR
BEHRE TS BT 3 RABREA T, 0
bFGF.IGF.PDGF %, H L RE R R M4 Y
A A A T BE 58 45 U1 6 ) TG /5 B0 T o i 34
B AT 4E 40 T . 6 40 B PN R 40 T BB AR R
AR GURREE I BR, BARS BER

JRE JE 7 VA S5 42 L 4 4R R T Ak A1 3% 9%
R RAE EWE SRR, a4k
KAKEE &R, BHAREE 5 5 & ik
45 F0 [ 1%

OEUE A K T B Apligraft &
LT 4 240 JH % i D6 Ak e T e AR % B 4 i
FMEL, REAKATEREEHINERK . H
ABRLR RS, WA EHE G RN
TFRERBGEER EREARTTS RS
B HEFF SR, JBE R 5 4 B TR A 0 AL R R, ok
ATFREREGAIE.

2.3 EREET

EEWITREHHER R#HEENER

K, REF AN, BERXFEEEAKE

MPREHERRMNAFTENED BT EXR
BEWITHBEN. EARTEELIR.GX
REHHER"BE—-ITREN.REFA
KAt v B £ A 3L sh W 40 Y, FE AR Sh 3ok
HIRENER . 2 HALRBEAT
BIRHMARMEOLM,, RARHE S
—MEARKLGY. BRICHFREKERST
BRI BaE—2ER M mEXT 59
WEHFHRELRT.

3 R =2

WMATETR, & R S KB A, Gl 8
RERFNA LWL, T EA B EF 1
B, B, A GBENERLLSER,
RERR MEAGSHABENHRES
BEARBEMREA . BHUEUTILAFE:

3.1 RSB ENATFEMERR

3.1.1 MKAENH SR HBER—
TEANAYELR, A KEFRERER
AEHEREAE. B, EHRW—-HET4
KW F (40 FGF,.EGF.PDGF, TGF.IL %)
BRREZEMMEXERASUEAANER,
FHEEKATFEARERRENARBES
HEMB R A [F B AH B9 5E A RBRIE R 3
SBERMXR, EETHRE T 584K HE K
REEBE TR BRSSP RBEM.

3.1.2 “BEAMRER"MBIR AT AR A
BB A KR T B d K A 5 88 A
REN. ARBEIBRS, BER . SIPRH%
MR ANFERUBNMEERFTARK
MES  XEBR/RARMN, REAHBEE
iCETAREMBHWAABEN BEE
H7SR“BREMXER"? BEMNHRELR, —
FH#RN Smad3 ZEE BRI H A A E Y 5
X, MHH—FRAHH Smad3 2 H R 194
HUMAE3I XM 2 RARAE XREEKRE
Smad3 BERAREREEFHUERENBE
ERRBEHXER"? MEFHYRH, T
EAARER T BRERRFH AR



6 ARBHFBARSWHHE

FRESASBERIHMANRAELER.
3.1.3 R E“RE"(BURE 5T EE
YRS THLRBIR . R EH, B EK
“RETRERSTERN. SRENZINE
KERRBERBE"ERAWHAR AR LD
FHEWENS, FEHEREIBFEEER
MEERFRESBE“RE"HNXR. &
WERM b AAGBE G ARFENG D, H R
HOREE A N A K EF, DU B 2 A
PIEEE MM AR EEAAEHR.
3.1.4 AKEFHARAR . CHMEKE
FELESORM  HPMY B AEENS
I PR IO R 44T 4E . 1EL B AR A T e R Y A K
FTHEZEEIL. N#E—-PFESHEKETF
TEHSBEFHRER HE IR EZRNA
MENERKBFRET S, RS EEEES
Z
3.2 REBEWMKRAROBRR

BEH LA Al H T ik PR H B Bk B AE Yy Fn
BBRAAG B REHERKH&EMTR,
FRRUR R HE BB Bk e, B IR BRI+
Sy Z Et SR R TR M 7R A o] BB B
i 2 R BT B B RR AR A
3.3 {0 e A T R AR O B M AR B IS R
5

BRTMAEKEFI AT FREME
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Resume Professor Fu Xiaobing, M. D. director of the Key Research Laboratory of the Wound

Repair of PLA and deputy director of the Burn Research Institute of PLA in 304* Hospital. Born
on August 14, 1960 and graduated from the Third Military Medical University in 1988 with a mas-
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Abstract; The basic knowledges about tissue engineering, human genome project, biochip,
nano scale technology and stem cell and their possible applications in wound healing and tissue re-

generation are described.

EMEBZI, KEFHBE FHEREGH T HAHARURGKE RS0 %S 78R
BHHIR 2l HEEGRENARRHRAYE & ERERMOGTINEEFR., EEYE
BRTHEFHHOAE. BETEER APE ¥FE.XEHERFERTEMA AUEM



