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Research progress of mesenchymal stem cell therapy for

pancreatitis
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Abstract

Key words

At present, the clinical treatment of pancreatitis is mainly supportive, with long period of hospitalization, high
medical expenses and high mortality. Therefore, it is urgent to find a new treatment strategy. Mesenchymal
stem cells (MSCs) are considered to be ideal seed cells for tissue or organ repair in regenerative medicine,
due to well-established self-renewal, multi-lineage differentiation potential, low immunogenicity, as well as
immunomodulatory properties. In the last few years, several studies have found that MSCs can not only home
to the damage area, but also promote the repair of pancreas injury through anti-inflammation, anti-apoptosis,
angiogenesis and immune regulation. These studies suggest that MSCs therapy is a promising strategy for the
treatment of pancreatitis. Here, the authors address the latest progress in MSCs therapy for acute and chronic
pancreatitis.
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aMERE R (acute pancreatitis, AP ) &
5 2 Pl D 5 | JE O e I S o T, A0k DL R ) AR
RE N R E AR, O A A g B 2
RECCE BB, M 2 . R K KR .
AP KRB HIEBA KRNI R (chronic
pancreatitis, CP) MmN, EHRITAS%AP
BETESHE NS R IEACPY, CPJ&:— PRS2 1 e i
RE VR, I B AL 3R A Ay R 4T 4 A RN R
TRZE45, BUB AR 53 06PN 5 W T REAS 4
AT I PR b 1 XF AP 5 CP B IR 97 752 DL A Ak 2
HE, BEARCPEE AR R U BREE G A KR
BB (total pancreatectomy with islet auto-
transplantation, TP-TAT) J7 EZ#imHIr"Y, (HEE
FELIG A IR 82 240 B A7 3% 2R

B FEE T 400 ( mesenchymal stem cells,
MSCs ) 2 THMAEHEME LR, HAEHARAA
T M L m A ae', B RIE T E . AR
P D DA K G 8 T T RET Y, DR A A2 FE A R AR
WEFE# W7 Pk . MSCs A I A9 Wl PR L i35
HATMSCs A1 C 75 — 285 s S T Ji O B 1
BAFI R, By ERU st &
PO WUEEZE! ! S X OC T R B RE AR5
AR, MSCsTER YT MR A J5 1t A 1 4R 2 ik
&, WHoE R BIMSCs AR R Sh AL s, ANH
CIN/E B K S A (1 = R [T R 1172 7178 [
X2 L A8 T A B B 5 R Y A D A5 AR 0 TR i A 2 A8
5. EHEEMSCsTR YT APHICP Y I8 IF 58 HE Ji& £
Lk

1 MSCs WA FHE

MSCs B A Z 10 73 AL i e . MSCsAE N T 4i il
HOAE W H A AR N SR SN RS, AT Ak S R Al
M. HCE e . RN . ULAENE . Rh 2 dn
RIE Y R A ) VR

MSCs B AT R B2 5P . MSCs 3 1 H B 3R 38
FEALMAEEE A IRL (major histocompatibility
complex I, MHC-1) 24F, AFRIAMHC-TIZE
O35, [A) AN 2 38 BB AR 3R 2k 23 7 7 CD40 |
CD80 (B7-1) FMICD86 (B7-2) "2 [H Y
MSCsTENG AT, h Tk = 3o 1 1% 3
MIEE AR5, DR REAT ROMTE T4 M, MELL™ 2k
A BB HE S SO

MSCs HA AR . LA UK A 4t

© WA )T i [ & F I F 2 EFH

W, SBRZFRENT 5 EMARE T, R
MM A T 1 (stromal cell derived factor 1,
SDF-1) P, Mg afbE A1 (monocyte
chemoattractant protein 1, MCP-1 ) P2 BT 4
A KR (hepatocyte—growth factor, HGF ) (231
R IRFE N F o ( TNF-a ) PH4E D X s {7
5 MS Cs 3R T A RLAZ R, 25 ot 4 i A3 A2 DY 1 3%
K4 (stromal cell derived factor receptor-4,
CXCR4) . CCR-2. HGFZ{k . TNF- o 5Z k%45
G, BEBIMSCsla) 45 43 502 1% 5 E A

MSCs B A B P R P fig . MSCsfigilid £
PR A ARG PR MU S SO P R R K 7, an 4
M1 (IL-1) . H4E 36 (1L-6) | TNF-« |
TR v (IFN-y ) SERYRIKAKF-FI8G e & W 1
WMIL-10, 1L-4. %ﬂ:i{%%ﬁ (transforming
growth factorp , TGF-B ) EEWRIR KN
BORRE R (F1) 4 B 5 R

MSCs B AT fiE il 8 A Fe ko MSCs il i
B AL i Y R A B B (R )y W AR
M B A W, i & N KA 5 (vascular
endothelial growth factor, VEGF ) | KRN
(‘angiopoietin 1, Ang-1) SEAT R AR, T
A TR A LU A S

MSCs i HAT 80 1 G 2 8 19 B8 g o R AT
FEARWIMS Cs I 1 53 18 22 B 40 ML 97, ir 81 i
2 (PGE2) . MIWERE2, 3-X AR (1DO) |
TGF-B 1. HGF., —%& btk (NO) %5, mIhbik
JE T 22 b o 2 40 B 00 3 BE o Ak, ATk e an e
Bibk L A A BSORANA Y AR A A B
W 240 414

2 MSCs 5 AP

2.1 MSCs miRfr#B T % 5 EEM
MSCs7EAP AT [ 51 45 B AL 3T 78 5 7 Y 45
Mo Tung N TG YR CM-DiTAR I i U
HRER 7R T 401 ( bone marrow-derived clonal
MSCs, BMSCs ) i izt B2 i bk i i 510 % 78 S vk Jl it
4 (mild acute pancreatitis, MAP ) 55 6E 28
M4 (severe acute pancreatitis, SAP ) H K IE &
xR R BRI, HIE® XA, MAPAHY
S AP K B [ iR 2 2L 0 21 3 2 CM-DilARIC 1Y
BMSCs, HSAPALKEICM-Dilbric fIBMSCsZ
TMAPA, MeAhid % Ik i )5 RIBMSCs 32 % & il
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FEJBERR T Al 55 E B MS Cs 19 7 A AH X 458 b
JE R, REERFFE D AR S AR SN TE B MS Cs A
] 451 15 1 R IR ZH 2L RS S E M R e . (HE T AP
S P B A A TR R MS Cs 2 [ 40 45 BRI RS S
SE AE T A58/ T2 il 55 1 25 2% B 8 M X — WL A TE
Wo WnHe S0 58 & BUBMSCs i i 2 ¥ ik i 7 )
SAP/NEANT2 W, i A9 BMSC s 32 B 5 AR 75 fili
5 FFE T e A A 57 ASCAG: 0 3 B /b AU BMSCs o
I T 3K Tl A [] S 56 95 2R 00 I DRI N AR T, R
S PR SRy AN [] 55 56 2 i ] B9 MS Cs 2R 40 T M AS ] i 512
Brsh AW CHEE AR Z R B, s & A=/
B ) B A AL

I < T MS Cs [i] 45 4 38 37 1 7% -5 2 AE AL i A9
WHoR iR o E—TAPSI R o b, R
SDF-1/CXCR4%l7E I8 55 BMS Cs [ 451 13 11 152 Bt 356 437
RS e R R EREEER HSDF-1/
CXCRA%GHETR 12 598 15 AL IS RIMS Cs 7] [R5
D AL AT B I AT Fi i — 2B 05T
2.2 MSCs K fER

KW R W MSCsREA B AP /5 4
B RAE I o A1 Jung % YGIE L BMSCs fig A 4L
IR MAPS SAPR BAAE RN 5 4L 85 )i . MSCs
i 5 RE 3 R AR A P Bl ) A AL IV R R 4 2R
FAE R (TNF-o . IL-1B . IL-6, IFN-v )
2R IKOKF 3G v S e R 2 SU B R A T
(IL-4. IL-10. TGF-B ) BYFRILKEH ik
Ab L 2B AT AR ok SN A ] g T A e
(umbilical cord-derived MSCs, UCMSCs ) fE
A RO S AP K BUBE IR B 0 5 A R Y 6T
MSCs 2 APIAE A ML W HEAT T AHSCHE L . WiHe
A0V Y 3 W BMS C s AE 38 3 43 16 iR SR 48 B 7 o
W16 (tumor necrosis factor- o -stimulated
gene/induced protein 6, TSG-6) i} 2 i il £
R 45 5 SR A Z K H 3 (nucleotide
binding oligo merization domain like receptor protein 3,
NLRP3) RMEEEE S5ZKEF « B (nuclear
factor-kappa B, NF-k B) {5 53 I R I R SAP
KEFE B S AH L. Qian 5T & BABMSCsHE
P EmicroRNA-9E I FNF- k B1/p5S03E K I il
NF-k B 5@ # (p-P65 1 . NF-x B1/p50 | .
Ik Ba T, IxkBB T ) Wik APEMRAH 2B
B, R RS B RAE RN . BAR DL B A2
FEHB CLAIE S5 M S C s BE W IR 2R 0009 55 DR AR L il 45
e B AR A TR IR K, MU 48 N T AR kK

© WA )T i [ & F I F 2 EFH

-, fHJE T MSCs Ul 2 AP S AEHLHI 19 1 A4 1H B
A A 7 I — 2D B A AL .
2.3 MSCs XtBRifl 40 B R 7 1E A

Ji3 HR R T6 448 B 4 10 B IR AEAE AP R A Kk JRE R
T AR, B D AR I 40 A A 45 3R BE Bk
VFREIRAPRAE . WF5T & BEMSCs BEA RO > AP iR
WAL A0 53R 58 . WMeng %1% BLUCMSCs
FES AP HHE I/ 1B R R I A0 A A T S IR 5E 4
FrH A S5 e st B . Kawakubo25 Wk 3]
ANFEPMSCs ( human amnion—derived MSCs,
hAMSCs ) BE /D 4 ik 2R 75 5 19 Jif 760 200 it 452 43 sl 3R
BE . JungZEUS % BLBMSC st fE U A A PR BRI 1 40
B PR T 0 TufE R E 52 MS Cs Xof A 76 200 i A5 4
VEFT, B M 6 40 L 5 BMS Cs 7E AR A A7 2 5 35
R IBMSCshe 4 & A4 8 0 R 401 5 5 IR v 4 i
[ AF 16 R, FRAR VE A il 43 W0 R 5 2L 1R Ot & g T %
R LA BT UE SEMS Cs iy S BE 4 AR AP AP i 30 41 i
T S5IFE, (B TMSCs I8 /0 5 3 40 i 1 - 5 3%
HE R AL ] 34 ke = AH OGS
2.4 MSCs {RmE#H4%

MSCs7E AP fEf2 IF 351 15 I AR 1 48 B A= -
QianZE " IFF5¢ & BMSCs il 3:F SDF-1a/CXCR4%H
FESAPTE M B A (VEGF T . ANG-1 T |
HGF 1 . TGF-F1 . CD31 T ) SAe 45 4 i i 40
SUE S . A8 E R0 B R I R AR, BB RS A Ak
JER BRI VG B5, B, DB SR M S Cs A A2 1l
EORERE T, SUFRE A AUE R
2.5 MSCs &4t A B a1+ 40 Al

T R IMSCsHE AP ] 34k Sy g Ji B v
MM, ANQuE K B Y B PKH2 641 1C AU BMSCs
HEFIAPR BRI, 7EBAR TR & BPKH26451C
BM S Cs 3% Tf1 £ 35 9 I R 76 40 A 36 1 43+ prad (2
Pax-4. Ngn3. Nkx-6) .

2.6 MSCs REHETIEH

T 7% 26 W1 K e P A M B 2 5 AR 4R B & AR
&, WEREATAET . AR AN AR An
TN A . MSCs % 5 2 41 i 38 58 o0 Ak A 98 15 4
A, b & M S Cs i i3 I BE 20 A PR iR 241 21
CD3*THHMI%L, H4 I Foxp3* I8 55 PET AN g K i 5,
fH3EFMSCsTEAPH T F MEAN A . AR K40 f . %€
DR 200 R %) 8 5 8 i 2D A B 5T
2.7 MSCs tERIRINEE B HIRIPIER

MSCsTEAP T ARS8 B WA (R EH . A
IR MSCs A REWU R AP K it 107, MSCsHE
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HJE/KEEH AL (aquaporin 1, AQP-1) Fik I
P, U T AN A B R B, AR T
BB, (RN B E T R T
FE L BUCMSCs B J5 19 1 o #f Jo 240 1 2B 4 A
F (keratinocyte growth factor, KGF) BJEiL, &
Ll PrEae (d-7LER . R AR 2 A0
HEHELEE Hoccludin, ZO-1Fk3 ) ™, 1t
A, A BFFE T ORIE SEMS C s A% il s 58 A PR S Y
AR . W Wang 25 % BIBMSCs i FE IR TNF - o
5P B R APAH SE 4547 . Chen5EP7HIESEMSCs
FIE 3 2ok 35 B T 0T R 4 I PN e B ) fE R L
AQP 1B IE Aol A2 A PAH 5 45 47

3 MSCs 5CP

HRPESR RS EAPT BB CP, HCPHJE
U3 8 S e A — 5 BRI R o AN 45 i
iR RAE . BFFEON R BB IR BRI ( pancreatic
stellate cells, PSCs ) TECPZF 44k F1 4 0E 9t J&& v
B HAE R . PSCsTEIE® 0L F &b F “#r k bk
A7, HBERZBB A T RIEIRSE, PSCsA]
WAL N — FP LT dERE AN, 5 AR B PSCs i T AR
3RS X A

KawakuboZ:"* /& BIhAMSCsHEM ] PSCs ™
ﬁiﬁﬁéﬁﬂﬂ@i@’ﬂﬁ%ﬁl (monocyte chemotactic
protein 1, MCP-1) FITL-8, ifij 5 — Wi 75 & WA
MHIPSCs 7= 24 MCP- 1 8 P4 A% 192 it 27 2 4k 72 11
— TG 5 R WK 9 Y B CFSE ARIC A UCMSCs
i B CPR BRI, 78 B MR K A7 4 2 CFSE 43
ICMUCMSCs, UCMSCsiAJT 45 IR 4 4124 0F 43
N AT YA 2 B A T B4, (A Af s J il T PSCs
MG PE . BEAh . SunfE1O% BRG] 78 5 T 40 A
(adipose derived MSCs, ADMSCs ) 7ECP/NER
o, REUREE R . AR AT 4L, IR LN
i 456 40 o

IERVIREE S AR R S 4 (TP-1AT) 2&H
RUIRYT B KM APPE IR R 9 CP L3 2 BB L I B
P B Bl H BT AR IA 9T G RE W — Rl RO 510,
RBS H IS 1) IR 0 40 A7 05 R AN . Song % IFESEAT
ADMSCsERA e & # A S g iy, ZIADMSCshE]
i FVHEES REEAE KK FL (insulin like growth
factor 1, IGF-1) ME X EUEHESAMEAIERS
. Jak, WangF'"ECP B ik 17 & eI bR
ARJGH HIEBMSCsIKA S M, fEBMSCsHivE

© WA )T i [ & F I F 2 EFH

JRBA RS EEMA RN A REM. 54
FHLE, BMSCski it Jm i £ X [ B 28 A% 75 oK i [
&, 1240 A J5 i 28 B2 B A o AR, A 3 A
B bF 0 . X WIABIE Y] H AR MSCs K5 B
AT RE R — Bl 22 4 A RO RS R B B T RE Y
M

4 mBMERE

JRUE K B ) 52 56 BIE S MS Cs 18 YA T IR
RETHARCE S %k, SRMIMSCs B I R I )
WK1 32 313 2 o] J A BELAS o 4R IR 5 355 77 O =R
AR AT RE S HMSCs T i 5P AU AR, X EH T
MSCsAE Ry — B s 4, HAE Y0 P SR 55 B2 R
W VA7 R . 6 TMSCshiy A5 S5 if, H#i i
LG —0ER . HYang L BHUCMSCsIBIT K
FRS A PEL AT B (] 9 o A 5 AR M AT
TESAP KL I MR A AUCMSCsIG 7 R R #ity, H
T YRR A RE B B AT Rk, eAh, kT
MSCs i 7 IR 9 B MS Cs 78 [ IR 46 Bl 4 45 10 1 [N 47
T B B SR B> RGEESE . O MSCs 2 R IR YT
YER, o 250 2 e A6 AR N AE 6 DA 43 I 1 P R 5
A o B ke FEAE

TEIRYT AR R 0 Fh T AN M £ i, H Rk
HEEAEIEBMSCs 5UCMSCs |, 1M % IR 43 18] 78 B
T4 ( placental MSCs, PMSCs ) 55 f 28 /)
FEE TN R R APMSCsth A IR 5
G BE T AEMSCs HA MR, JF BRI —E W)
Pe#i, PMSCsH X BMSCs B 5 KERIL, KK
PMSCsHU A /i )5 i ik, HRBGE B A S 4 H
HWoEAE, HIFEMSCsH Bt L THM. —W
i PR WOR A W] — 48 14 PMSCs fUCMSCs 1) BF
5%, KRIPMSCsH UCMSCs 330 HY T 58 i 28 8 45
FEPARES

B2, MSCsHFE AR BEA R0 R IR 98 1) 98 E
BE S AU, I MSCs A S 8 18 7 T R 48 14
B , (HICAE LS AR 2R, IR EXR
STk F — AR T AR AL, DAHEEMSCsBE
% B HHE AR R B I R YT

S % CHk
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