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* Abstract ; Pancreatitis is a clinically common disease that threatens human health. Among them , mild acute pancreatitis
is mostly self-limiting disease with a better prognosis. However, severe acute pancreatitis is often accompanied by hemor-
thage and necrosis of the pancreas, with multiple-organ failure , which develops rapidly and has a high fatality. Chronic pan-
creatitis is often accompanied by irreversible pancreatic pathological changes, leading to pancreatic exocrine and secretory
dysfunction. With the development of medical technology and treatment concept, the cure rate of pancreatitis has been
improved to a certain extent, however, there is still no effective treatment to cure the disease. Mesenchymal stem cells
(MSCs) have the characteristics of low immunogenicity and immunoregulation, and they also have the ability of multi-direc-

tional differentiation, directional migration and tissue repair. In addition, MSCs has a good repair effect on inflammatory

injury. Thus,MSCs may be equally effective in the treatment of inflammatory lesions induced by pancreatitis.
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F40H ( mesenchyma stem cells, MSCs ) 7E 41 iS4 7
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FEAEREMN RN, 105 M/ K (interleukin,
IL)1B.IL4 IL-5, IL-6 . IL-10 .y T K LI X Mg IR
B F o (tumor necrosis factor o, TNF-a ) 25, X L&
RN ik R 2 B RAE PR FNL, AR 2 5 RIER
MEA, XZIREBEWERS, FHBEHERE
12161, MSCs AEL AT DA 4 S8 58 R B B & 4 , % 1@
JRIR A B (4545 , T L TT DL A B AE R AR AR R R AR
DISh& 2R B B, AT X BIATF S B R R 5
Hi, '
1.1 MSCsEMFIRIERMERRBERE £
AR T R R AR FTEREET
e, ) s 3 08 28 L B P IR L g T D R 1
BRI BRILZ S0, AL B AL B 15 4 B 2 B
%, TN B K- ) B 5 n. S0 A MSCs #4T
FHE R4 E R B ER N, B RN
B, RN BESMEMR N . A, IR
RIS BT 43 511 T Sprague-Dawley (SD) KR
AE SRR R B A SRR AL, RGBT K
BB BB 4T MSCs JRALEE MSCs XA R B A i
FERR A BB TERR ™ . SR &P, MSCs 45 Rt
EREBEZRBRRAR, MU, EREUK
SR Ze R RN, MSCs BRI BB S RAEEBRER
—ERFR. TRERRELREIE D EBEIRRA,
MSCs THi)5 , BRARH R B FE MK i R4 AYIR
AR T BERE, SR 0 IREE L KR EH
fERE TR B ERER, ALl 7 MSCs THUE,
JBE JIR R AH S A AL HE B AN T BS A0 B T S /K P B (B %
. [FREHL, MSCs BRMBRR T B KR, I
b, MSCs X i3 .16 9y B 1) 355 1 S B B B e 4 1 4
R, A RBCT R R R ALY B E AR AL B
R, EHBIIE R I, MSCs Xt B A A M R AR R 1
WBITEA — BRI RS . MERTRR
RTAR BRI BUNS , BAE A1 B AR A s i Sz B
45T MSCs #E47 T B ] LASE A B RR LR, 5
BRI G, R AN R E R R R, s,
AT F 48148 F 5 x 10* cells/kg.5 x 10° cells/kg.,
1 x107 cells/kg 41,5 x 10° cells/kg 4H ) MSCs ] LA
FEiF &I TER

FEXT A E R R BI6YT  , MSCs RIEEH SR
TR, 5T Foxp3 " HIB) T A&, FE E—
HFEF PR AR AR T, Rt CDS PRk

CD,' T ZHMRI4 5, 4t — 2 B E BRI R

e F, 0 TNF-o,y THRE,L-1B, [L6,IL-15,

IL-17 B9 —FAEA8H . HUERKET B R
%, [ B Bt 4 B F (4 IL4 f IL-10) B3R 38,
BB SRR AR T 2 B S8 0 R BB & A R0
AN, BRTtR B R IAN, B ESERERR A
£ RBEIBRTUEEEERAEM. ERERERR
R, 5 AEAEXN BE, aBEinicERS
BEERE", HBE AL, MSCs 7 LA MK B
W AR IC R R 3R 3K 7K, [R] A 390 ol B AR Bk UL B
3-HESAEIL I BB R E RO ERMBUE, A
TSI BEASBEALEE 3-34 RS- IS B3I E
B REEAEBENE ST, 2 &l iR e 40 i
Sl Sur

1.2 MSCs HHEMBIINMEERG EESHER
IR FEBE AN Z RS 2R . SEBRR
REERY, TNF-o I P Y RAFESBERERE
HamRGIERESBPRETEREER. B
EHBNEEES TNF-o M FHAMmRGRE,
Ti#E TNF-a $RRABERIH , FHNERIFER, 28
PR ZR R BERE . Hih, EEE AR
IR KA, TNF-o 7] DL A 4 R cE:

JE 4 B % B (matrix metalloproteinase , MMP)9, f5 3%
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A B B 5, B BB AK B A e B AR o MSCs R
ASURT LA 35 A 6 0 e ] J37K Ff J20 HhIf  F
A VLRI B8 LA R R il S5 48t 3, T L
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BB R P B EE NS L IThRE RS EE 8,
BTG T L, B 0 1R AR A BB I B OTE  RaR 1,
BURA RO BCE MR 2 A B E B S AR
RIFRERE, R R—FEEFR™,
FERBEREE T, SRS BRIR R K 4 J5

ST BRAR AR DA B /N g 1l 4 P FE 40 B K 5 1 B
AFBREE TR, MAEEEAEN FKEE
FREEARAD . B, GBEES | N EEESE
EEwE/NME MRS, KBEEEA 1 BRE
SR AT A K B W Mo aEad T BB RERR Y . MSCs
Al LB G N B E S R 4 BT S B XK 8 E
BE L FREMEERT . XTE B SAP K B
R B #bkIEST MSCs BB &3, MSCs AR{HA] LA
B ZRRRMIE e B R R RNE K, W HESE
M FEHERSE, R MSCs IRl IA R ER T
JE i B P B R, B R A AN . BT
F/NMNBILE N ERAHKEEED 1| FRIEKF,
MSCs BRI AB R E/ NE ILE N R, R RR
PRl B, T B AR A S R R AR R BT i B /N
|, S, MSCs AT LA B/ N BA B
RN E O (R4 LB 2 58 DL R0 45 , k)
KRR, G/ G HE AL K EA 2R
mrEER
2 MSCs @R AIRIT R HER

. EEEERRR L RBESED, RIRHRMZ)
REHBAT SRR L, EX—TBY, K8
HARMEFENERPBRRAEUNRE, EE
LR WTHE R , X — 2P 5 R AR N 4 I X Sb
SUWRKRITHEERER  # BB LR
SRR K E RRNEERENE, MRREE
4l i ( pancreatic stellate cells, PSC) X8 {4 B g 48
JRIR - 4EAL R AE ST LA B &1 4k jE v 0 56 3
BEFRBEMEA™ . YBRRG &4, KB A4
MEHE F, a0 IL-1, IL6, TNF-o DL K 5 4k 4 & B
F B R4 PSC MARBRRSTEMFE LN o T B
MEOREILIRE MR R, LS M
PSC M BRI MM RRE R, FE N EHREL
B EBEHRETS o WO, EFH PSC =4
KEMMIWETF, 10 IL-1,IL-6  TNF-a L R ¥4
KEF B, &, X L 40 fg B+ X — 2R # PSC
HIFEALTT . IR, PSC 7= Ak i 1k B 7 F 66 Bt B
F, 0 IL-8 A b Fab B 1 DL BRI R
431 1 ARSI A i 5 A 0 B 1) 48 1 453 4 0 R AR 4

LR, T BB AR A AE R DA B 4 SR 4 £k i
Rt E , 15 R A SRl R, R B
BPEBEAR & R AP, A RAWH PSC KIS HERIA
ST 8P AR B —Fh E IR YT RS
HEZTEZENB RS TR EHBERR SD
KBHERI S B #R Bk 5T — E 59 MSCs [ R B
MSCs A] IA R BRI HBRR R AR, A
ME R AR, FN R AR EMERYE, T
BRERA SRR R — I EERED™ .
MH,& MSCs THa, BERAELNEL S B LK
MEEERERS, X WA MSCs LLB B BitE B
BRI SP3BT BE o ‘
7351, MSCs FRA] LA 5.2 3 11 A% 40 B Fn B e 4
M ZHRRRA L A BEE , WS R A4
R B2 W 440 U ) B 4R 28007 0 R (R i 18 JBR AR AR 3
BGEEFE ., #—SWH KB RBERLAR
FRAHRIER T SR TEME T, s
KEF B HUAEKETF o BB AL BLE
B L ERZR2F 1, A& PSC s, B
{3t PSC AT-E A K BIRERR A , BB PSC BT ™=
ERIRHUE T, BA S PSC IIiBBRBERETT
AR AT LR ,
BT B &XTRERGHBEERS MSCs B R
FRGEIEEMRE R EE S, Uk E R R G
HOLE TR S, XK, MSCs AT 8E/E
RIBIT RN RUERGHITBR .
BB R RN B, S EBIEEE T «B
(nuclear factor-«B, NF-kB) 8] DA {di kB B2 4 H T
RN B FUREEPHEARBKEEE
e, T J5 2 7T LASE— 25 oE 4 5 SN 3 8 \PSC. Y
TEAL LA B B AR R R B A A DY, AT, 7
BYEBRIR R R R R, 7] NF-«B 975 1L AT BB A 3%
FEBB SR IERE . NF-kB #1471 (inhibitors of NF-kB,
IkB)a AT LLE T 5 NF-«B &8 REHLFR
EHRRES, MAMET TNF-o 1 IL-1 EHEE
NF-xB Z /& [5] NF-«B S BH S5 S, R5THEL
IxBo ¥(8E, H 5T IkBa M2 B8 32 FIZEFR 36
BiMLE ZE BRI, N 93 IkBa 127 B 1. B
f#. BT IkBa HFEME,NF-kB FF 8T, HES 5
SRR RAE R o BT LSRR kBa 1Y
2228 32 ML ERR 36 BN IxBa B9 RASIK
YL 3 MSCs, I H e 4% Ye 4 i 40 (IkBaM-MSCs)
TS RB BRI AR SD kBRI, WEF| [kBaM-
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MSCs & A% T AN FAHRE R, 0 1 B RE
B ORREEAURAEEZEEOARE. AN
Hn, IkBaM-MSCs B 2 #7% T MMPs, i MMP-1,
MMP-2,MMP-3 Fl MMP-9 B3R E/K¥, HIHAT I,
IkBaM-MSCs 7Y DA 2t 7 5% 41 Mg S0 3 5 A& B Fn P A
ZER RS ERA ST ERE, i,
5 2 B IkBaM-MSCs 8] LU AR 5 R RTE
78 R 2 A0 pS3 FH S PR AR R AR PSC BYYE
W, B AR R AT, TS AR R
Y AR ‘
3 N &

BEE BB ARKEARR L WG SR E
B, BERR TR IR R AR REE T —&
BENES. /T, EE —-MHEERRMETT
BoRA A RER . KEMBPIFRERN ,MSCs BH H
B R R4S BB IT SR R RR T R E
BERTY, MSCs S AR BEBETHH BB R
iR AETT . AR & & £ B, MSCs
ALLES G REERE, KEEREZRR
BRAAT HERBRESHREHAAZHBES X,
MSCs Wl«)iﬁﬁ?ﬂ]f'ﬁﬂ B ?HHEI/J& CD3+ \CD4+T éﬂiﬂﬂi%‘
7 AR B T 4OM 7= A, FF T 0 A R TR A8
PGS F R R E TR, B REER
RER N R AR, RAZBERR KR R, R,
MSCs J4 7T A b R R R BB — & B B B FI B 2
HE, BREANBRALRERE S, BAARERG
MEERFLTHEEFR, EX T EER,BRTR
A BRI B (3R, I Y B R A
B TREIER., T MSCs B THLRAEFS, H# T
B EAE A EEEIR R T AKGEEE S, S — 2R
R A5 PO TR R O BRG , SRECE BRANR B OB, A
MB LR EhEERNEE. EBEBEERRE
4 KRBT PSCER T REMEM. BT,
M PSC IR IBT B RIR R EE T HE,
MSCs M & BT AE T, I B AR E 40 i
6 2 B AR O B4 , DT 00 i) K B (R AR JR T AR AL 1Y
HYEHET B E F MRS FOBIERSE. WX
S — B MH T PSC R HE, R {E PSC R E Bk
HORZS . B4h, B MSCs FREE a1, 7T RAVE DN

MSCs A I 3IATIRIR R . SATH, H RIAECHF
REBEHERINRSYLE, T AR MBI, H
MSCs %5 . A8 X THEHLIA FTAR,. 2B

ST, EAZAE A TRRURE SN ESHE
T 5, ANSIIR S B B LRI R LR TE 25 3
XL ST LR EE B RSR, WEER
BT 2R A, R DR R MSCs B FBIR £
WIT M EERANTIE.

230k

[1] Frossard JL,Steer ML, Pastor CM. Acute pancreatitis{ J]. Lancet,
2008,371(9607) :143-152.

{2] Liu X,Cai J,Jiao X,et al. Therapeutic potential of mesenchymal
stem cells in acute kidney injury is affected by administration tim-
ing[J]. Acta Biochim Biophys Sin ( Shanghai) ,2017,49 (4):
338-348. :

[3] Haga H,Yan IK,Borelli D,et al. Exracellular vesicles from bone
marrow derived mesenchymal stem cells protect against murine
hepatic ischemia-reperfusion injury{ J]. Liver Transp,2017.

[4] RajendranNair DS, Karunakaran J, Nair RR, et al. Differential
response of human cardiac stem cells and bone marrow mesenchy-
mal stem cells to hypoxia-reoxygenation injury[ J]. Mol Cell Bio-
chem 2017 ,425(1/2) :139-153.

[5] Hirano T,Manabe T. A possible mechanism for gallstone pancrea-
titis ; Repeated short-term pancreaticobiliary duct obstruction with’
exocrine stimulation in rats[ J]. Proc Soc Exp Biol Med, 1993,
202(2) ;246-252.

[6] Manchar M, Verma AK, Venkateshaiah SU, et al. Pathogenic
mechanisms of pancreatitis[ J]. World J Gastrointest Pharmacol
Ther,2017,8(1) :10-25.

[7] Tu XH,Song JX,Xue XJ et al. Role of bone marrow-derived mes-
enchymal stem cells in a rat model of severe acute pancrea-
titis[ J]. World J Gastroenterol,2012,18(18) :2270-2279.

[8] Jung KH, Song SU, Yi T, et al. Human bone marrow—Derived
clonal mesenchymal stem cells inhibit inflammation and reduce
acute pancreatitis in rats [ J]. Gastroenterology,2011,140(3) :
998-1008.

[9] Yang B,Bai B,Liu CX,et al. Effect of umbilical cord mesenchy-
mal stem cells on treatment of severe acute pancreatitis in rats[ J].
Cytotherapy,2013,15(2) :154-162.

[10] Zhao H,He Z,Huang D, et al. Infusion of bone marrow mesenchy-

mal stem cells attenuates experimental severe acute pancreatitis in
rats[ J]. Stem Cells International ,2016,2016:7174319.

[11] Zhang L,Zhang J,Shea K, et al. Autophagy in pancreatic acinar
cells in caerulein-treated mice : Immunclocalization of related pro-
teins and their potential as markers of pancreatitis [ J]. Toxicol
Pathol ,2014 ,42(2) :435-457.

[12] W&H,BFLE. BHELHTARBEXNKXREESER
BaA R RPERAL]. B2 RE,2015,38(5);
530-533.

[13] Jaffray C, Yang J, Carter G, et al. Pancreatic elastase activates
pulmonary nuclear factor kappa B and inhibitory kappa B, mimic-
king pancreatitis-associated adult respiratory distress syndrome[J].
Surgery,2000,128(2) ;225-231.

[14] Qi B,Chen HL,Shang D, et al. Effects of hypoxia-inducible fac-
tor-1at and matrix metalloproteinase-9 on alveolar-capillary barrier
disruption and lung edema in rat models of severe acute pancrea-
titis-associated lung injury [ J]. Exp Ther Med, 2014,8 (3):
899-906.



<2724 .

[15]

[16]

(17]

[18]

(19]

[20]

[21]

[22]

(23]

{24]

[25]

222558 2017 4E 7 F 45 23 #2585 14 3] Medical Recapitulate, Jul. 2017, Vol 23, No. 14

Akbarshahi H, Rosendahl AH, Westergren-Thorsson G, et al.
Acute lung injury in acute pancreatitis—awaiting the big leap[J].
Respir Med,2012,106(9) :1199-1210.

Zhou MT, Chen CS,Chen BC, et al. Acute lung injury and ARDS
in acute pancreatitis; Mechanisms and potential intervention[ J].
World J Gastroenterol ,2010,16(17) ;2094-2099.

Wang L, Tu XH, Zhao P, et al. Protective effect of transplanted
bone marrow-derived mesenchymal stem cells on pancreatitis-
associated lung injury in rats[ J]. Mol Med Rep,2012,6(2):
287-292.

Foitzik T,Eibl G,Hotz HG, et al. Endothelin receptor blockade in
severe acute pancreatitis leads to systemic enhancement of micro-
circulation , stabilization of capillary permeability, and improved
survival rates[ J]. Surgery,2000,128(3) :399-407.

Feng DX ,Peng W,Chen YF et al. Down-regulation of aquaporin 1
in rats with experimental acute necrotizing pancreatitis[ J]. Pan-
creas,2012,41(7) ;1092-1098.

Verkman AS. Physiological impottance of aquaporin water chan-
nels[ J]. Ann Med,2002,34(3) ;:192-200.

Kes P, Vucicevi ¢ Z,Ratkovi ¢-Gusi ¢ 1,et al. Acute renal failure
complicating severe acute pancreatitis [ J ]. Ren Fail, 1996,
18(4) :621-628.

Chen Z,Lu F,Fang H, et al. Effect of mesenchymal stem cells on
renal injury in rats with severe acute pancreatitis{ J]. Exp Biol
Med ( Maywood) ,2013,238(6) :687-695.

Lu F,Wang F,Chen Z,et al. Effect of mesenchymal stem cells on
small intestinal injury in a rat model of acute necrotizing pancrea-
titis[ J]. Stem Cell Res Ther,2017,8(1) ;12.

Phillips P. Pancreatic stellate cells and fibrosis[ M ]//Grippo PJ,
Munshi HG. pancreatic cancer and tumor microenvironment.
Trivandrum (India) ; Transworld Research Network,2012, Chap-
ter 3:29-53.

Omary MB, Lugea A, Lowe AW, et al. The pancreatic stellate

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

cell: A star on the rise in pancreatic diseases{ J]. ] Clin Invest,
2007,117(1) :50-59.

Apte M, Pirola R, Wilson J. The fibrosis of chronic pancreatitis:
New insights into the role of pancreatic stellate cells[ J]. Antioxid
Redox Signal ,2011,15(10) :2711-2722.

Andoh A,Takaya H,Saotome T, et al. Cytokine regulation of che-
mokine (IL-8,MCP-1,and RANTES) gene expression in human
pancreatic periacinar myt.)fibroblasts{ J]. Gastroenterology , 2000,
119(1) :211-219. :

Masamune A, Kikuta K, Satoh M, e al. Ligands of peroxisome
proliferator-activated receptor-gamma block activation of pancreat-
ic stellate cells[ J].J Biol Chem,2002,277(1) :141-147.
Masamune A, Sakai Y, Kikuta K, et al. Activated rat pancreatic
stellate cells express intercellular adhesion molecule-1 (ICAM-1)
in vitro[ J]. Pancreas,2002,25(1) :78-85.

Zhou CH;Li ML, Qin AL, et al. Reduction of fibrosis in dibutyltin
dichloride-induced chronic pancreatitis using rat umbilical mesen-
chymal stem cells from Wharton’s jelly [ J]. Pancreas, 2013,
42(8):1291-302.

Saurer L, Reber P, Schaffner T, et al. Differential expression of
chemokines in normal pancreas and in chronic pancreatitis{ J].
Gastroenterology ,2000,118(2) :356-367.

Rakonczay Z Jr,Hegyi P, Takacs T,et al. The role of NF-kappa B
activation in the pathogenesis of acute pancreatitis [ J]. Gut,
2008,57(2) :259-267.

Ghosh S, May MJ, Kopp EB. NF-kappa B and Rel proteins; Evo-
lutionarily conserved mediators of immune responses[J]. Annu
Rev Immunol , 1998 ,16;225-260.

Qin T,Liu CJ,Zhang HW , et al. Effect of the IkBamutant gene
delivery to mesenchymal stem cells on rat chronic pancreatitis[J].
Genet Mol Res,2014,13(1) ;:371-385.

WORs H#:2017-03-08 5[ A #7.:2017-05-18 438 . An -

(EBE2719 R)

[46]

[47]

Alfarsi MA ,Hamlet SM, Ivanovski S, et al. The Effect of platelet
proteins released in response to titanium implant surfaces on mac-
rophage pro-inflammatory cytokine gene expression [ J]. Clin
Implant Dent Relat Res,2015,17(6) :1036-1047.

Lee RS, Hamlet SM, Ivanovski S. The influence of titanium sur-
face characteristics on macrophage phenotype polarization during
osseous healing in type I diabetic rats; A pilot study[ J]. Clin Oral
Impl Res, 2016. E1 [ 2017-05-09 ]. http;//onlinelibrary. wiley.
com/woll/doi/10. 1111 /clr. 12979/full [ Epub ahead of print
Sep 17 2016] .-

4

[48]

[49]

[50]

Ma QL,Zhao LZ,Liu RR et al. Improved implant osseointegration
of a nanostructured titanium surface via mediation of macrophage
polarization[ J]. Biomaterials, 2014 ,35(37) :9853-9867.
Hotchkiss KM, Reddy GB,Hyzy SL, et al. Titanium surface char-
acteristics, including topography and wettability , alter macrophage
activation[ J]. Acta Biomater,2016,31:425434.

Luu TU, Gott SC, Woo BW et al. Micro- and nanopatterned topo-
graphical cues for regulating macrophage cell shape and pheno-
type [ J]. ACS Appl Mater Interfaces, 2015, 7 ( 51 ).
28665-28672.

WORS H 3920170120 f£[H F #9.2017-05-11 458 . 4% A



