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The multiple- effect; mesenchymal stem cell-mediated lung repair

JU Hailong, ZHOU Yinglian, ZHANG Xinxin, LIU Peng, PENG Guangjun

( Emergency Department, Affiliated Hospital of Hebei University, Baoding 071000, China)

Abstract; Mesenchymal stem cells (MSCs) , a heterogeneous subset of adult stem cells, have surfaced as po-
tential therapeutic units with significant clinical benefit for a wide spectrum of disease conditions, including
those affecting the lung. Although MSCs carry both self-renewal and multilineage differentiation abilities, cur-
rent dogma holds that MSCs mainly contribute to tissue regeneration and repair by modulating the host tissue via
secreted cues. Thus, the therapeutic benefit of MSCs is thought to derive from so called paracrine effect. The
regenerative mechanisms are employed by MSCs in the lung including modulation of the immune system as well
as promotion of epithelial and endothelial repair. Apart from secreted factors, a number of recent findings sug-
gest that MSCs engage in mitochondrial transfer and shedding of membrane vesicles as a means to enhance tissue
repair following injury. Furthermore, it is becoming increasingly clear that MSCs are an integral component of
epithelial lung stem cell niches. As such, MSCs play an important role in coupling information from the environ-
ment to stem and progenitor populations. The aim of this review is to outline the major mechanisms by which
MSCs contribute to lung regeneration, and potential for future therapy.
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A ATENUR NIRRT, ATHEAT S 500 AT BT, SRE LG MALUANRE, il
HYUEHA ZH0 A A TERERV AN . A K BS503R BA 1 3 P I 28 48 30T i ol 0 A 3 AN () 6 28 1 Bz 4 i
TN, AR AL B RME R R I SR AR AR T, (ELVEIR R G AT
SEFHEOLT- RS =L AR F 2288 HOURAE TRIEHE T4 (mesenchymal stem cells,
MSCs) . HHABREANMIALL, MSCs BATMBFIISCHARH], RESIEUEZ A MAF G, WP RGA R
A, AMEREZ, I MSCs MRHERERS SE I ZH 2B 5 A SO MSCs BB S HLRIVE—£53A .

1 MSCs & ErI1T1E S £ W= HHE

BRI SR IR TP IR)Z . NIRJZ AR IR Il i 25 Fh L Rz AR R T IR, A< A
AN, PR e, USREE dE A0 M AR AR R o IR 2 RSV R R R, N R)E
AP R 2 AR AR R T WA, 15 S kA i, PIR)Z RENS 0 I AR e AT i A K IR F 10
(fibroblast growth factor 10, FGF10) “¥{F5¥it, WIRZMMIEZFS R KE, XA E %
KL KRB RBN L NIRJZ R IR A X Rl AR, 20T MSCs 5 b Rz 240 At AH B 32 fik ot
i, il MSCs J677 B4 45 5 R T g

HATE 1968 4, Friedenstein 2544 MSCs & X — I8 T8 6 HEA BB R v T 20 R, 5wl
5T Bos MSCs HoA vope etk . nIGREA K | B mIhe™ . A T TR M, EERgiEsrihe
) 38 AL 2T A0 o 22 e I 2 I A0k MSCs 197 L, # HH A SR V5 T8 s o i et gy A b, H Al
MSCs #XI 43 R BA B3R5 2B BE 0 T4, RSN REE, ARV A MSCs B = &40
feigsae, AT Ab o RE T A0 M, BB A, AR A, BEE BF IR A, T Z AL R B T
MSCs, BLFEARMTLHEY . BRI, BRERIEK, ORI 2 MR R 7R 248 B A N 7E MSCs, {HiX 2
A RTVFFIE R I BE 22 RAR K . H Tk Z REE AR, 8 MSCs AYIAE O RIXE, 21 H FT M R &
M—KFEJE T MSCs bri&i¥l) . XF MSCs %€ 22 R UK & I IR AR ic ¥ 09 Jr vk, HFHPER L CD105
CD73 F1 CD9O, ik = & i A0 fAr s

A ZH 2 MSCs EEA T RMAT X3, & & CD90, CDI105 braki#y, = i il 40 it 2 i dr i 4 Fn
CD45, HHETH TMiEE M MSCs FERIE T58E, A M MZZURIER MSCs 54MEME MSCs 7EIRITRUCR
FVEFIBLE Dy AP AR 22 57 . AL SUR IR MSCs 7EMRAN LA = R4 RE, 1078 44 P9 AS BE 1] B -1 40 Jfd 4
B, TEBE, Reinisch 5T MR A AR ZLSUR TR B MSCs R RUAFHEARML, (HAEM P /L e A T 22
TiAs) ik s SRR W R 21 2R IR A MSCs HIE PR 2877 20R DNA HIEILRTH], 5 B 86K IR Y MSCs
MG, liZHZURTR Y MSCs 78 K BRI P 452 B3 IR ) T4 1

2 MSCs BT iR GBI &l

2.1 MSCs # % 9% 3 &

MSCs RIS T WML E A fsie RG RIS R Ye, R Rl Tine, MAM LRGSR R Y]
MSCs A] 95 ZFR RGN, A48 TR, B ke anie . hrRign . ARRGiaE ., Moed
J, JEHOE AT T AN E AL S A | B0 A A M A 4 Ak BEBT B A A s S e R



554 BB 5 HF 534 %

MSCs AHL, FlidiirE MSCs 384 AT iR R -4l T 4 M6 1G58, 08 55 < T8 3k SO 2R A B g R P i 46 47
(acute lung injury, ALI), MSCs 730 nl PR TR R 7 Wi 2, 3-Bi4ARE ., —% LA (nitric
oxide, NO) ., AR E2 (prostaglandin-E2, PGE2) . MIEIRIEINT o T 6 55, A UFF /R
HEA IR MSCs REBS IR IR BEAE 19 A S0, HAHLHZE 425 A% 10 (interleukin-10, 1L-10) 43
W, PR E g R UM A AR R MSCs BEAS I il M40 (9 COX-2/PGE2 {5 5%
e, WRAGE RAE RN, Z IS B8 PGE2 E MSCs 8 47 7 i & 45 T EEAE A, RN,
MSCs 55 RGMAHEAEHRIEF Z240, v-THE (interferon-y, IFN-y) FEAETHE R F T A 7E 1S

M, WMEIRFERE T a (tumor necrosis factor-a, TNF-a) . IL-la 8% IL-18, Al ERE T —%& 1k
ReMmEik, e T IREAiEm MSCs M4, Mo, B HEIRTE MSCs 7r AL AE KA T B
(transforming growth factor-B, TGF-B) RIJsFREERG/IN G A i B8 . i MSCs 436 1 B 7 AT 52 ) 224> 3xf
P, FE ALLES, IL-1 SZ PR35 H0 AT A B0 R E RO T EF 4E b Ve R, 48 MSCs AR Az i35 MLk 2

JEH B , X TR 22U AT MSCs S 75 EAT A= B e o 1 VR FH i N T 48 . Z2I00F5 /R MSCs i
53U TGF-B Al PGE2 AT WAL MY S 35T, AT VE AR BN, OG- MSCs [ S g 85 D e 5 41 41
FRA M S AR ST A E A . A T I R B MSCs A3 48—, 1SCT %A T —I0 TAE &I
TFPFAl MSCs B BE i, SEPR b, M T HAT3RE MSCs [ 7 kA2, B AS [R) i 58 T 7 St A 38 )
i,

2.2 MSCs #7154 b #

MSCs 5 J&] 321 40 1) 55 53 WA 5 LR 1y L SUE 52 1) T ZEHLHI, MSCs AT £5 2500 th 5 2ROk IR+
HBE G . RIMIFSE s MSCs bl i 4, BRads— R FV a5 1% 0 1, X ALHG i sh
B Gy, B R A AR, A HETH MSCs /b 2550 F T A%, {A7E ALL A
MSCs MR LN ST C B BB, ALL 2 ph T il 6 40 000580 PN Bz B B D e a0, 38032 P 18 3 B8O 7K i,
TR AR SPSEB6IE B 1L 45 A2 i % 1 (angiopoietinl, ANGPT1) AJJs4% ALI BYREIR . AR 9 B 40 i 4 77
T A AN A e M B R B R A R R MSCs AT IR RB A S, Rl ad ik ANGPTI,
FE MSCs BIIBIF RN . FAAIMA KN T (keratinocyte growth factor, KGF) FIAF4HMIAE K AT (hep-
atocyte growth factor, mﬁ)%M&@%%%%%ﬁﬁmﬁ¥ KGF RERS IR BRI I Je WAk, HGF REf
VEFIF AN P9 R A0, RS P9 B A e B R e am s vk 1 RSN SIS0 A, HGF BN U it A= i A
it £ At ALY () i 453473

B 7R B A P LASR ) N MSCs 38 FT Jr M AR R A4 FIBTTR IR LL-37, 75 2548 102
TG0 B A N B LS R WAL AR e B R T FLAMIRE Y MSCs B 5 T BE il & T N T
MSCs &5 I,

2.3 MSCs w4 %

SIS R S I e 7 B B B o, P SE A A 2 I1ME B A, M AR AR AEHE Y Z A T, Gn
I, 82, mRNA FULALA: Pis A T ﬁ@ﬂﬁ%ﬂ@%ﬁkmﬁﬁﬁww\M@O%wwﬁ?m
WA AR 40~100 nm; HOOIE T B, EARATI51 000 nm, A BT B8 MSCs A 38 1ot B0 it A1 4 760 552
IZ MBS . 4 MSCs A IE Y f0RLE 5 SOE VERT ) ALL KB, AT U804t 7K i R i 38 98 58 2 g, 0 7
FIANR R R AR BT B, FESXSEyE ARIMIE T, 47 KGF 19 mRNA ik, $nHABE e
AREVR T 20 K TR 2000, AN, ZINBRIEE MSCs AMMA ELAT P Bz 4 AR 1 T, 75 B 48075 S 1)
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By ke AR R S A AT 3 R AN B N, AT SR S R, AL AT A S ] STAT3 (55
B X,

HBERTE MSCs F]RE SR A5 58 B AW TN, A& i T 2ok R BRFE Ir S B30 P T g i,
WRBERE S 00 ALL, S S RANEENG . 7E—/INERL ALL BRI | OB MSCs 3l S T ARPY, il it 4%
B % HE AR 1 43 VE PRSI RS B b R 400 . ORI RERS SN IRl 558, E2 5 Mirol &
M, ARFEER, MSCs A Mirol RikikZ, HALUEE B M, MSCs R 2Rk7 142 fid 21 7330
Mo HIXESO e A S SZ B 2L, P H0 G SA% A0 M A SR A /D R M A BRI £F 4k b IR R R,
i TNF-o, 1L-6, TGF-B F1 IL-10,

2.4 MSCs § E 3T 4 Ha

40 ity AR AR I B A, R R AR A A A IR L AN S B % R 4 A Y
BRI Sk, BERENIRBE RS BT MSCs A& bR AN i A 4y, RRAS ZEHF I iy 28
PEL FAAZA LA, HAT TR MSCs ZEAR N 1B M) 2E et R ST X BE U MSCs 1 F
5%, EBEIRTE MSCs SRS 2 S5 T RE RS AE M2 bt BOAB B A P4 T 0 B il SRt sk i T
MM A5y, R HATAVF 20 B T4 T AR, (H6T b B 240 i b (4 41 56 iR
fif L A OB R TS AEA S0 A 5 — BB AL MSCs,  TX 8 MSCs £77E THI 5B (14 1 Bz 40 e 1
MSCs TEMA PR A i 14 IV FH 16 A BB, 3 4 D R 2 ol T S8 30 TE vk A i i 7 fifi ZH 21 MSCs . 30
(1) — TRy FH 3 RIS BRUSS R IEA T 1) SE B0 2 B, B2 1 A0 3 7o) s o LU AR R I R 4%, 7 b R 40 i 5 1
AMAREAE AR, FOR10 BRI EZAMEM, rTIET L FA s T4 2 m s Bscm' ", 1
PRAN, il T 4 I B2 S s R, 2 i Tl o 240 B 5 5 K T T J5 240 B 7V FH AT 38 43 FGF10 il
HGF B R, [FIRE, FEMRSN, bR T AN s s issdss 504k, 005 Rl B gn i L5 3% . AR5 iR MSCs
AL FGF10 MR KF-RY L A a4 K, i TGF-B Al s 55 o] S 4 i st b Fania i /e, H
PLI AT RES08/0 FOR10 56 ) M2z, MR AMRSNSZ B W], MSCs J2 it 41 i it 9 2 22 41 1358 43,
HIRe R SRR O B A EES
2.5 MSCs Hy sk i % 1 7

W MSCs 5 W MMIERSP AT e 35, TOEF N S A0 B A 3 08 . FhZEFNAERS , TR A FESE 1
FESEFRHE I AKE BT 42 8 45 g T (L kA BE BT e, AR HE A B L, 7E =4GR IK R P, MSCs 2
B A IS SR B 20 45, IR TR IR, mTelis b o R 2B M Rl 2, 2B MISCs 258 1 4
R ABGEE TN AE /N B U FERL RS s A B4 AR IR JR (4 MSCs 3 5 1.0 L 21
AR R A O WL I 25 R, I 9% R MSCs I/ 7 P A2 38 ok 2% 43 i WL S B A 200 4R i il 41 487
(1) MSCs 2 G el 52 80108 P26 0 B AT AT 28, @B i oe ],

3 MSCs i&yT iR B B e K M A

) HET KL 40 RITUGEABETEH FIEAE MSCs 1477 Il B9 10 22 ek | 1 ey oy A 154 42 i ) Je
Yk, ALL, M PERHIEMEREOR . B, e R SCRE R EA RS, X ER MSCs AR
S A, FFICEE RSO AT A AE T L BRI MSCs 16T i BB K U0 1 AT AE . MSCs 1
ALL Zh R AL Ry PRI SE AU, T AT 5 495 14 08 52 R 4 B e, 2 HL R R AT R S5 48 A
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PR MSCs B S FEA R I SCIR B oT v, SRS AB 40 e i 5, LI A7 80A nl RE ks . [l
FFREIE MSCs BSRIR . S—R Mg i, RGO EZ AL, FlnfERrISE T, A MR
AT, A WRBGERIKES . (TR RIS 5B, BOR TR SR E B J R, 76 MSCs IIfh
PR I FRAAAE — SRR A SR (1) (R /8 . MSCs ZEAR N7 B INFR) 4, ey $2 %5 MSCs 7EAR N BE I T] 4%
KB ML ; MSCs BT, 48— MSCs $&HUbRifE, MIEARSMEE IR IRRR, (AN W) 52 56 8] 1 FH
1Y) MSCs EA AT etk

M, HSHAWSERTANMAR I, MSCs BRI PR sl . 2wk e, Bk T Ay 4 1
52, HIIRB AR | et Gt — Do,
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