DOT:10. 16262/ j. cnki. 1000-8217. 2003. 04. 006

Eay oE R ¥ B & 211

FRHRERE-
23
R, &+ 21 B m] 28 1 5 3T
D LHx B F %A EEE
(BRI EAY RELTFHEITRAERFR PO, T HE 712100)
(i E] FRATEDFAIRKTHEEAGEAFTBERE LA, BEX,FEHEEX
HRETHARTEGILERBE RO, IRETHREATER XER Y UL TARFRAEZ
— EHBAT UM AR TR TESATR RS AR ETaRTAEEDH#T T HT,

[R@iA] METHHNE,TEYE, HARER, TNHIRE

1998 4F AR EL £ R Ferrari BF1E Science £
BT AATA AR B B TR A0 T 40 B 5B m) 52 R
WA AR, H S SR GBEE M8 ILNE
U, BAPIRGEREE T AT RETHRTSEHE
PERMHGE . B, A8 A T 40 T 3B B AT,
T EL¥E Science F Nature 15N B tH B ABUBE 24 75 49
REHRA . FEBFEZS I RRL S K EAE
B, BE TN T8 B MR, AU
BT Y TR T 40 A AT BB AT B R A, X A
T MBS E#— 2T,

1 RETERTEERAXHENEE

THMEREEAR BREHMNE ML e 240
21, BEHRIRF AL B, T 40 M T 43 R
BT 40 ( Embyronic stem cells, ES 41 fg ) F) g 44k T
ZH A (adult stem cells, AS ZHHE). ES iR FE R IE
TRPLATRMEAAHKE, €845k ik
HRAE MW EE, FRZ D ES 40 4 £ RE
(Pluripotency) 3!, AS IR RASTETE T AFIHEL 34
FEHATRRA AREH N —E LR R AL
B, FEAERE S 5 RIEHR M EH e
B, BEMAINN, AS 45 R L R TR A
LA PR ZE R, FRZ 0 AS 40 Jd i) 25 RE
(multipotency) » {HIEFEHFT K, AS GHMIAEFEE A&
BRSNS, 4 T a1
o MLZAM, & T A AT AL A 2. A

P SCHR oo BT 40 X Rt 7 38 (BB HE 2 ) 4
PLHIBERE, FRZ 0 AS 408 B 7 387 (plasticity )5+,
FE 15 434k (transdifferentiation )\ 78] 5% “ % P £ (trans-
determination)! , B AT, X FRUAT MM T BETE
A LU LR R . i 5, rT S T 40 A 48 LR A
MR EEA R, AR AN LRI A NRBIX — B
el s (2000) 1t EEHARR
RAMK A B AR, MBNTIACK Dolly HIMEAE K AS 40
M u] MR , R BB T — & R AF T AT [l
BTHHIRSE, KB H R F 2T, FEBEREY
Blu $#%2(2001) 1212 i T 40 ML 2 — F AR RE RS
ARLRFE—FEE AR, ik h, BMER & E
SHCEI A (M 2 2R )  FERRE SR T, B R
AR AT T8, A/ %030 (2001) B
TR, NREMREEBAARKAEREFERT,
W RFRE T A, BN HIFERN, Mk
TR ) 38 5 K 2 Y (transient amplying cells, TA #f/2)
WML R ARG T am i, HK, A #H AN, AS
AT A RS W R B RIS
], BRI RIS 2 KA IR B, AS e
HH IR AR T B N BB 9 A2 (reprogramming) , Bl
BT EYE, B T 40 B BB AR XY IECR SRR AICAT,
PRI b3 o 2 b i B (B AR S R A 110, g 2
HAR, BB HAAT N THRERELET IR FHE
HTROMEHTHN, RAEXREMAH LA
(pluripotency) !5, R BEHERE— R AR T 40HE R 7= 4

ER BARIF 4B H N ERE A EMA R R EANE SRR A

AT 20035 4 A 14 HYg3l .




212 S

¥ % £ 2003 42

— R TR EF I, TR T A
MR BRI —FhH SRR AS MR K 4B
6 o34k, A BYRRIR B PR 4R A o AN A T 2 E
PERVPKAE 7 18 B P B 0 M IO ML 3R B . AR A
AL AN ST EERE R, T4 S
P, R SHEMREAR AR RE R

2 EE TS EmRER

AT AR 40 B °T 28 4 A IR B R ok B X B
HETARMIRIBT ST, AR, KRS 4R A B B ] IR
T4 B2 ( mesenchymal stem cells, MSCs) B ZIHER] 2
IR % B MSCs FT 43467 4 BB LA A ( Skeele-
tal Myoblasts)!"'") | 5. WLZH 8 ( Cardiac myoblast)['®)
P R 48 ( endothelium cell)'® | FFAHAE S AR | Bz 40
Jd (hepatic and biliary duct epithelium )", fiti - £z 48
H S b R 4R B e Bz Rk b R A RS L R w4 4
Al B4 AMREAF YR Jiang % (2002) 238, fifi]
e BB BE P 3 B AL ¥ 1 2 BE B4 40 B (Multi-
poptent Adult progenitor cells, MAPCs) ZE{RSMAE S 4341
PHERHE=AHRERBRENIGEAR, FE
MAPCs i& 15 ES MBI B Z 45 &5, W oct-4. Rex-1
LB SSEA-1, HAkSh 353 &Rt 5L ES 42,
X—ZRYISRY, BEOREN FAM, TREAF S
JR R T 40 BfOAR BL A9 22 RE 4 (pluripotency ) o HL1F BLAF
HA PR PAFIEH — & FOE W IR HGAE 45 T 4
Ml o

HABEH R IR B T 4 0 AT At B 4R
38 < BB JUL T 40 B AT 44k s 4 A A
LR AT A B A R LA R L e
PR AR T 4 T A i AT AR T 3 2 T AU T 4k
4K . Clarke(2000) 45 B M 2 F JIHITEA
FRBRARTHARSE T =AREMELS, &
fH— A Liang % (2000) 4 M 3 B & GFP + 47
TR E% R R B R R v 4 B A4 A 3R BT 4H AR TA
AARATE A BB AR CSTBL/6 /N LR IE (3-5d) v, &
BRA T A A RE™ WA GFP + 4RiCHI/h .
1 BIfE 13.5 R .13 HigH & MR KL ZAH
HREREN = NRER &AL P E W GFP +
PRCHI R T, XETHRHRET AL
HPEREL .. X—4REN, "R L T4
HA WS T 40 AR Bl B9 40 P8 E17) . 41, Toma
HQOONHGE, A BE LK FENLRETHAREER
WIS 3 2R A0 T o4k ™= A= o 20 20 G -3 JOL 40 M % g
Widife  JF Rk X - LR BAMBRAR S HEERPL,

MR SCRRRIE TT LG, L i L 3h 4 & Fh 41 40
FP I T 2R A AT SR B R R AR B A AT HE R

3 BT HmaTEMER RS

AR OC T U T 40 B o] 8 iR T HRGE AR £
HAITERER I ik R AS MBS RS Iy, A 1 2
LI AL
3.1 FEMAKAZREREREAIMENLE

T 44t Bt R 48P A 5T o oy SRR ) sh A R R
ER I A T ) /N B TR R0 4% Bk T 1) G R e g RRUBE AU
TEXEYER P R T UL T ST 45
AT LAREAE 3 i IS, B — i kR R
BTHHEARE RS IERG, & PR &4
S5 =" REHNET, BHEETHMETESE Y
FRRG T 20 M AE DL ) 43 FE I BB 45 38 . Clarke %5 (2000)
HUK AW, IEB M & T M aT Lk & 3 =1
WRIEO) ) S, Liang %(2002) Fl Jiang % (2002) FI 2%
R ES B2 TR Iy ¥ X R4 By
TR MR ER I NI RR Z Ve A, DL
B P B R R B R AR R AL, XRE PR R
5, A AR AR T 40 e mT S PR ALAR A A 7
RS TREG IEH K&

3.2 AFrEEHRAOTHRTIRECHNTHME

HAr S FRE AT B R e T —#
REFMMBEHEIR S, XHES MKGHE T Bk
A S ETER B 0 T 40 M % L BB, N BE R B Ut
RA AR 40 M & A AL X 5 MR R T
JA MR R B 6, KB AL T4 iRiE
BAESLREAMMIBEEAGR, FIEEUET
P S HA AR &, I, RE TARRSH FRA
HU(TA 400) ge L [E ik — 253 FARiD, R BERE
B FRER, XA 2SR S L BoR
o HET, %A TR KR, FELEMNFERGL
BN LA A FARC AT X 4, X 2 T % AR
T RABR
3.3 ATWEMHRNTARKELH K&
HhEESE

AR E N T MR B P 84 7T AE R
FHESIEFIRSD, B THERGWRE5 &
H AR SR AL . XX LITE R T4 e sh (O Bl
EERAX—FME. Krasue % (2001)%— /B 58A)
ETAEBHERE -2 ERNY 5, FBAS
TR, R T BT AR s R, TR
TR AT B il grpale . AR



Fal

Wt % A T SR AT SR B AT 213

MR A AN S SR 2, (AR BY T 58 — R Ak R
BRI SEY WA , X — i B b il an s RAE T
LA AERE . R, A TR S RAIZ B8R
3.4 BUATHREEEDFUHLERRE

IBRERAE 0B, AR 4 M R AR B 1) 534k, AT
BREEAROLIRE 1%9—2%%, mFT4H
M AR AL R T BEPEAR 2D, SO 1B #Y 45 SRR XE
THEMYHER., 1 Weissman % 7EH & Krause
% (2001 ) Y52 B it 2% R BT 7% L 1 0L Y T 48 7S (blood
stem cell) =4 6 N AT 40 Mg Fl— N H 2 4R T, X A
KEehsh RS S TR, S A 2B TIERH
Fifg DNA. flAITAN, T RE R A R IR A B i 5 B 4
M SRR A TRA ™ . Bk, Wessiman 1A
REEACRI AR D BB A PR E X o Morshead
%FEHE Bjornson % (1999) I SL I 45 Rk, i1
—A- & T 40 B B T RE T BRI MR & T A BB 4%
Bjomnson [ 75 253#H47 B & B, Ml 1A BB45 B4 a] i 48
M, H,#67IA4 , Bjomson 25 & B & T 40 5
e mARAR I B A , AT RER th T AT BT 6 A it 22
TR EF IR P ZETAERP, Jackson
F(1999) KM E RBP4 B KT MM A 2
BRI 2 S R LB R AN IR R — &
HE XL RERB, JFOR Bk i 2 498 m4nf , 18
ATRESE R A B AR 7E T LA Hh B9 it 40 B, T A =2 | B
BT 40 s o ph =13
3.5 T4 ERNAREIIERFITM

HAT, FRE R N2 & 40 R T 4> F4n
TR F B — b T 40 M 2 745 1] 55 — B A B R A e Ao
XA E A A LR Z R, T HAES NG
R B T AB R B IE &4 THE . R
A TR W& T R —F RFIEH A
FEIDNREAS A0 , A 2 LA 138 B BRI T 40 i B W] 2B P Y
B, kBB -4 )5, kS 5iA
ZMEHABE , ERSMNEE L 5EEHHE—3
B, XN AL A I R AN EL

4 TR T 2 R AT M R AR A

BRI SRR, ERRE EY
WMARE THHK. BFZEENN,BAELE
TR B ST AT B WA T4, A48 B T AE R B 9F
WA, ITE S5 R MIRA R . BRRRENH
& Anderson % (2001) 7F Nature Medicine - [EiA =1
RV () A TR T 40, UK A 807
BB R — TN, BorREa— T 4AEE

TLREFE A AR, EARERIMCIE R, ()
MRENTHREEFZILHEE, Q) THRES
RAFAL, EXT A4 LR 4 MRS RE T3 . 0
1 I 40 LR A o T Bk o 2 A, AR 4 B AL B
SAMREERSERHAA RN EHEINEE, X &
ERI= A RN I RE T, BB R 5 KM i & 5T Bl
REM: R bS5

B8 LR RUE, LA TR A RIEA BT 2
FRAAT 40 BT R B AT B R A A IR,
HIPTR , 48 K840 B 5T 3 B o8 A /O 40 M R 1B 6 4 L
#¥(Crude mixed of cells), BREMEAREZ X TEMT
A, B 1) JB T 48 Y P A T SRR BT 36 R ) 44 P o
B RXFEE SRR S AT A S ™~
AR T, T EAF T ULBH ZIRR T AR 4 1 #1k.
Verfaillie % JEBA T 81 40 MU7E (A S D B AR 2544 T 3R 3L
Z 1) AL EE B B T B8 A # MAPCs =72 &
AMEFR T BRI ) 5 A R X R AT B, AN RE
Ve B e DA B T 0 T L R Y 4 R R S b, T
B AT R RE AT RE EIER S 4 S LA S 40
AR R,

AR, HARITE BB LR =A™ 4%
HIbRUE ., EEITIHEKFEE ¥ Blu HERAA
LRbRMER TR R A T AR LT 20 £
FERIRRG , A RETER SN T AL A SR, T A AR
KT AR A R ILE, B TR - H R
REMER, B 2h , B T4k S8 BUET 4B A &
EA A B AL TR, Blu % (2001 ) AR H T
FARE AARHED2) ¥ 5, SRS A b Z RTUT B O 3
W, A NARIESE , K £ RRE. i
AR R REVEAREHITHREE NG
MR F-Br, B2 B B8 a i 8 S e i b i , N gs
W 57 BN, R Ao A R A, HOE
HIETTIE lum BEXE 4 SN 40 B AR B9 AR Ak LK,
BOIA N4, B TE SR RE B 52N
SRR ARG, B 5 AR 40 M B (R AT XA

5 BETHEMTEEHIRASIZILAE
2]

B 1k PRI, R B R LR E iR E
MR R LHER , B E AR T AR RA 8.
HESEZRRE, #£15 T AL ESEEMmit—
AR,

5.1 “FTEN"RARHGTHRMNBRREME

G W AUA N BUE A T AR T BT 40




214 H o B £ 2003 4
B, HEA e A TR A R LR IR AR, (2002) BUBFRTSE R STHRF T BRI, M ATT B 43 88

BNIA HREF , BT 4 MR BERE 7] 4340 BT
RA L RGN, T HRERS RIEHBERE ML, ™
FRFHL AR, B TRRE S T RS
ShEAT TARE BB 3%, 4 Al GBS Ff AT B0 BB o
PIRPREN, AR T AMA A RE, XRE
PR LI 1 T B B S0 3 1 SR A BT
5.2 RETaRSERTHARARTREAUNS
iBee

MIA A SR T4 M LA 2 0] 54 T RE 1K)
FORLRE , BUR T 40 M 1 53 AL VS REAS LU ARG T 40 Bl
2, XM K TRETHRESREAELIREYEE
TR TaMEYe? EEMEEMBER Terada
1 Smith F* 2002 4 3 AR TE Nature b5t} —~[8]
MR R T ARIMCE, AT LAEIC T BA T4
HgERR A BIRFMEZAME, Al fEE B T AUk T4
M SBRRA T MR A B A T S8, B, ]
DI % W H 6 HY | Terada F1 Smith BT & B f & B
5, AR R AR R AL LERAR, RRESE 2 LA R B 7ok
WRLIRTITA X T T 4T s i O RaE00, shig
Terada A< A L&A, i I MBI MR R, F
Se AT RBRASE b R A T AR B AR S BT B . AT
WL EG 25 R R REE AT, A0 4T A S 1 B ST
EHE, BAURTHIRMBEAEESA R
B R, WA BT SCIRHERR A R A R R A1
53 EFRFAELDREEE—ME—THMB(U-
niversal Stem Cell)

T HRC TR T 40 nT BrERRSk B A
[ S B6 XS L5 SRR, R R LORRE K T 4iM
™ S P AR RE, Rk, RERER
MAERE TERBARPERTH MG — T4,
WHE¥E ELEEEL, B T HRBETEEL—
FapE, 350 2% TR Z ), Palmer % (2000) 76
HIg e, 75 A 4 4L B 77 76— B Universal
Stem Cell, B 4 , & N ZOR I 5 48, 8 o M B8 25
ENTFARALA S, HS5HANEHRMEL, 2
AR EN, ARAS PN THHREERTLEF
B RO, I S RN E TR KB FEE,
WA BME T AT e KR, BB RN L
EH TR TH . Blu % (2001)HER FR
WA R — AN R A B ST A
Sy B B R TR I T 400 B 38 A i R 0 P I 4 R T
TENAARRIA AP ER, Y E—-HAREFRES
W, T4 Mgk B T AR R, Verfaillie

44k i) MAPCs 7R P] BEBEE AT ¥ F A Universal
Stem Cell, % X 24 A7 B (4 T 40 M w] 8 1 Fe ik v 25
FE B Anderson WA ER R,

6 & if

B T2 B T BB PR TR — BT R BT R
B, WARFETEAR S B B TT , AT A BE B A8 SE
FEETHAE . HEENEEE CMLERNERE
KE. MR, WARTRX—HR, EERD A
TR RAERG T4 MR R AT . FRITTA 52
FRBIFEREM RS L T BTk, i
— SRR, RIRR A T M A B R N TE L
PR M fris ERE A AL . XA U T 4R AR
FEFEREHT B, o 9 AR R A iy AL Y [ 7
BTRWHRE. BET, 5T B4k T 40 M 7T 28 1ot
REENFFRA S, FTEE DA M T4 5 HEE
BT 40 R A5 oA O T, T R At R 46 B Y T
BB T NIRIE A o

2 £ X W

[1] Ferrari G et al. Muscle regeneration by bone marrow — derived myogenic
progenitors. Science, 1998, 279:1 528.
[2) Tl JE et al. A direct measurement of the radiation sensitivily of nor-
mal mouse bone marrow cells. Radiat Res., 1961, 14, 1 419.
[3] Kooy V D et al. Why stem cells? science. 2000, 287: | 439.
(4] Potten C S et al. Stem Cells: attributes cycles, spirals, pitfalls and un-
certainties Lessons for and form the crypt. Development 1990, 11:
1 001—1 020.
[5] Brazelton T R et al. From marrow to brain: expression of neuronal phe-
notypes in adult mice. Science, 2000, 290: 1 775.
[6] Krause D S et al. Multi-organ, multi-lineage engraftement by a single
bone marrow-derived stem cell. Cell, 2001, 105: 369.
[7] Anderson D J et al. Can stem cells cross lineage boundaries? Nat.
Med., 2001, 7: 393.
[8] Lagasse E et al. Purified hematopoietic stem cells and differentiate into
hepatocytes in vivo. Nat, Med., 2000, 6:1 229.
[9] Clarke D L et al. Generalized potential of adult neural stem cells. Sci-
ence, 2000, 288: 1 661.
[10] Wilmut lan. Pluripotent stem cells: biology and applications. Trends in
molecular medicine, 2001, 7 (6): 240—241.
(1] ¥{EP% BFARREIYRBEEMN R FEE. B8
#%,2000,45(15): 1 569.
[12] Blu HM et al. The Evolving concept of a stem cell: Entity of Func-
tion? Cell., 105: 829.
[13] Fu X B et al. Dedifferentiation of epidermal cells to stem cells in vivo.
Lancet, 2001, 358: 1 067.
[14] Ferraris C et al. Adult comneal epithelium basal cells possess the capac-



Eam

B2 % AR T SR W B A 50 215

ity to activate epidermal, pilosebaceous and sweat gland genetic pro-
grams in response to embryonic dermal stimuli. Development, 2000,
127: 5 487.

[15] Weissman I L. stem cells; units of clevelopment units of regeneration,
and units of evolution. cell, 2000, 100:157.

[16] Loeffler M et al. Tissue stem cells: Definition, plasticity, Heterogene-
ity, self-organization and models- A conceptual Approach. Cells Tissues
organs, 2002, 177: 8—26.

[17] Gussoni E et al. Dystrophin expression in the mdx mouse restared by
stem cell transplanation. Nature, 1999, 401: 390.

[18] Orlic D et al. Bone marrow cells regenerate infracted myocardium. Na-
ture, 2001, 410: 701.

[19] Lin Y et al. Origins of circulating endothelial cells and endothelial out
grwth from blood. J. Clin. Invest, 2000, 105: 71.

[20] Petersen B Eet al. Bone marrow as a potintial source of hepatic oval
cells. Science, 1999, 284: 1 168.

[21] Mezey E et al. Turning blood into brain: cells bearing neuronal antigens
generated in vive from bone marrow. Science, 2000, 290: 1 779.

[22] Jiang Y H et al. Pluripotency of mesenchymal stem cells derived from
adult marrow. Nature, 2002, 418: 41.

[23] Jackson K A et al. Hematopoietic potential of stem cells isolated from
murine skeletal muscle Proc Natl Acad Sci USA, 1999,96: 14 482.

[24] Zuk P A et al. Multilineag cells from human adipose tissue: Implication
for cell-based therapies. Tissue Eng., 2001, 7: 211.

[25] Wang X et al. Liver repopulation and correction of metabolic liver dis-
ease by transplanted adult mouse pancreatic cells. Am J pathol.,
2001, 158:571.

[26] Bjornson C et al. Turning brain into blood: a hematopoietic fate adopt-
ed by adult neural stem cell in vivo. Science, 1999, 283: 354.

[27] Liang L et al. Somatic epidermal stem cells can produce multiple cell
lineages during development. Stem Cells, 2000, 20: 21.

[28] Toma J G et al. Isolation of mutipotent adult stem cells from the dermis
of mammalian skin, Nat Cell Biol., 2001, 3: 778.

[29] Wells W A. Is transdifferentiation in trouble?. J Cell Biol., 2002,
157: 15.

[30] Holden C et al. Plasticity: Time for a reappraisal? Science 2002, 296
(5576): 2 126.

[31] Morshead C M et al. Hematopietic competence is a rare property of
neural stem cells that maydepend on genetic and epigenetic alterations.
Nat Med., 2002, 8: 268.

[32] Mckinney-Freeman S L, et al. Musde-derived hematopoietic stem cells
are hematopoietic in origin. Proc Natl Acad Sci USA 2002; 99: 1 341.

[33] Ying Q L et al. Changing potency by spontaneous fusion. Nature,
2002; 416, 545.

[34] Terade N, et al. Bone mawow cells adopt the phenotype of other cells
by spontaneous fusion. Nature, 2002, 416: 542.

[35) ER4%E. REXTEDS, B 1R, L8 BEFERZHK
#t,2000,6:180—183.

[36] Palmer, T D et al. Vascular niche for adult hippocampal neurogenesis.
J. Comp. Neurol., 2000, 425: 479.

[37] Cotsarelis G et al. Label-retaining cells in the bulge area of poloseba-
ceous unii: Implications for follicular stem cells, hair cycle, and skin
carcinogenesis. Cell, 1990, 61(3): 1 329—1 337.

ADULT STEM CELL PLASTICITY

Yang Xueyi Ma Yongjiang Qu Lei Xiao Mei Dou Zhongying
( Northwest Sci-Tech University of Agriculture and forestry, Shaanxi cenier of stem cell Engineering and Technology, Shaanxi, Yangling 712100)

Abstract Contradicting some of the foundations of traditional embryology, adult stem cells may have much wider differ-
entiation capabilities, and the phenomenon is not restricted to the origin of a cell in the embryonic trilayer. The ability of
multipotential adult stem cells to cross lineage boundaries or transdifferentiate, that is, adult stem cell plasticity, is cur-
rently causing heated debate in the scientific press. This review sets out to provide a critical evaluation of the current lit-
erature in the adult stem cell field.
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