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Abstract

AIM: To find the optimal route of transplantation
of mesenchym stem cells for the treatment of
acute pancreatitis.

METHODS: Bone marrow mesenchymal stem
cells (BMSCs) were derived from the bone
marrow of the femur and tibia from healthy
3-week-old SD rats by primary adherent
culture. Acute pancreatitis was induced in rats
by intraperitoneal injection of L-arginine. The
model rats were randomly divided into either
a treatment group or a model group. Serum
amylase was measured at 12, 24, 48, and 72
h and lipase measured at 24, 48, 72 h, and
one week. The treatment group was further
divided into a tail vein group, a superior
mesenteric vein group, and a pancreatic local
injection group, with 40 rats in each group.
All experimental groups received Pkh26
labelled BMSCs transplantation. At 12, 24, 48,
72 h, and one week after the transplantation,
serum amylase and lipase were measured
and compared. After three weeks, Pkh26
labelled BMSCs in animals were observed, and
pancreatic tissue pathology was assessed by
HE staining.

RESULTS: Two weeks and three weeks after
the transplantation, compared with the model
group, the levels of serum amylase and lipase
were statistically significant different in the
tail vein injection group, and they were also
significantly decreased in the pancreatic local
injection group and superior mesenteric vein
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group compared with the model group (P <
0.05). The levels of serum amylase and lipase
were significantly lower in the pancreatic local
injection group than in the superior mesenteric
vein group (P < 0.05), but they were still
higher in the treatment groups than in the
control group. Very few Pkh26 labeled cells
were found in the tail vein group at different
time points. A few Pkh26 labeled cells were
found in the superior mesenteric vein group
at week 2, and more were visible at week 3.
A lot of Pkh26 labeled cells were found in the
pancreatic local injection group at both weeks
2 and 3, but they were not found in the control
group or model group at each time point.

CONCLUSION: Transplantation of bone
marrow BMSCs via the tail vein, superior
mesenteric vein and pancreatic local injection
can ameliorate and repair pancreatic function
of rats with pancreatic injury. Pancreatic local
injection is the best route of transplantation.

© 2016 Baishideng Publishing Group Inc. All rights
reserved.
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BH): 3T R R & 24 HPkh26471289 X K
B A48 7L R T 4@ B (bone mesenchymal stem
cell, BMSCs) 74 47 it X 89 RAR A AL 1842

Fik: BIF B ESD R ) R KR B E
BOERM, HATH B ALBMSCs. BAKFF
250-300 g ¢ SDXA1607, SR LA % 4
ST 4R, FFAE R R A Ia) ] KR 6 fn i I R B R
Ao I B B, Kb 9T A h R, R B
FRIESE . A EHARA, BRI AS
AL &% S F A PKh264710 49 BMSCs. 20
BAAJE12. 24, 48, 72 h. 1 wkilfo i
A B, RS BB, 3 wkILEPkh264712 49
BMSCs#) & 42 & HE % &, YL 2R 20 27 % 32
FEAL,

R ma S AS12. 24, 48, 72h. 1wk
B BRE ST 2 fn F IE H B e o S B BA K R
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5B A 2 pe 4R £ 57 A 4uit F & L (P<0.05),
M BB L F PR, PRAR B SRR S AR B
# A 4 AR B F T B (P<0.05), MARA
HEHMEMAR EHRALKRIEFT
M (P<0.05), 12245 & TAf B4, BAFRhR4
A-nf1E EMRAR A T LA Y EPkh264RiT 6
BMSCs, M % & _E# k202 wkit AR A =T I
WAEFLLET M mi, 2% Y, 3 wkitik
T %, MAR B IEH L2 wkA3 wkiRAR A
IR S 4 & 5 R0 tm b, 3 R4 &R 9]
&3 K L PKh264772 4m L.

it BMSCsZ B0k M A L&k, K
BBy 3RS AS AL T MR K K RAERVIK N, 7
RHRET PR 8, SRR K AR 45 B
HIEFARR, MBI FBRIEH AR ZKE TR
oA Mk 12,

© 2016F NS BEBEREDERATHE.
KR JBRIR 2%, B RER R TN BB

D3RR A il i R F i 4245 M Pkh2647 9269
KRB A4 18 7 T 4@ B (bone mesenchymal stem
cell, BMSCs)i% 77 MM £, 2R Fl ik 42 42 7 A i
T8 P9 8GO B o B P B T AL AT A,
BT B4R B ATHE ¢ & R MR 20 22 9% 32 S LR,
LRER, FREASHBMSCHREAET X
TAERE 69 2 A, EERE B SRR AL BT
H A IEIE.

TE, EmdE, KAE, SRR, K. BESEBR
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HE SRR % (severe acute pancreatitis, SAP)
FENG PR R AR T 2838 1y, A2 bR 5 PO 8] 51 e i
JU PN £ R T BB, 5 BBUBR I 2L 2R B SV
o Wy KRR FE ) 98 M S R, SCFRR HH
SR BB AR A 1. S AP 4k ke TR e bk i i
Ko RTE B B RAERPBLLE G E(systemic
inflammatory response syndrome, SIRS)FI1Z 2%
B IRekaig 4 & E(multiple organ dysfunction
syndrome, MODS)% ™ 5 J: & iE, TR, /&
— e N R WA 2 K. SAPR
FAR R MM A ¥ (7= A, a0 F ) F (interleukin,
IL)-1B MR SAFER - -a(tumor necrosis factor
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a, TNF-a). IL-6. IL-8FIHTH SN R 512
1, X B e GH IR 7RI 9% R (AR ELAE
F, T2 T TR AR BE, 7K i &5 7 5
hE. H AT, IGR ESAPRIATT, WENATT EE %
BREOK. BIRCHE ME R W, PR
BITEE, SMRNEBIT FE R TR, & A
FIMFEALUERRINGIRA, ik NEHRST G
JTIE AR ARIGTT, FEImIR b, SO HEAE R
JIR 98 1R T J7 2 2 A0 BT ok JER I 43 s+ B
IEZAE AR E AR, mKAKZ
RVEMREIRA S DI Re VK 2. b5 140 R BiE 72
Bk, B EAEA R ES APIRYT J7 T U &
KRR

B HE 7R T4 Ml (bone mesenchymal
stem cell, BMSCs)& {7 {E T & fifi # 1 7] 78 i T
i, BAE R B2 [0 7 AT RE, H AT R
FEPCAE R, HA 1RTT SRR 2 TR R, 322
T (A AT AT # TG AH, A A R R T4
M, Z 585 8%, BEMEN K, K&,
YA RREAH ISR B R 7, ek AE SO LA
S DRk K FRITAE R, AIEIR B
SAPHIRTT H it 1 i k.

1 #RRTSE

1.1 4+ {EESD ¢ K200 1, jEis %, A E
250-300 g, €3 ERESD 2 /N T BMSCs
M55 7%), ¥k E WE RIE R R K 2 3h P S 56
tts. Pkh2604 [ SantaZs &l ; -4 M HiAR I [
ABcomA]; i k. DMEM/F1204H
MERVE BRI AR R A w5 138 UE ¥ 1
(amylase, AMY) i EE(lipase, LPS)i 7t
H EERHEE R G R A, F8 R W EMG
ZHERNE S KA E BN B E 5T
HIRAT] a4 1iE H 3% EHyclone A F]. &
LA VIR ML, #BAE. BB, BOHL.
37 CWFEFE. -80 MG IKAR . 50-1000 puLjn
FERE . HERFABBOTTH 4 H 5L B AX.

1.2 ik

1.2.1 RRAE KR SRR 64 22 =5 JRJIR S AR Y 20 K
160K, KERZEEAZEKI2 h, TLAIS% L-Ff
ZIR150 mg/100 ghGREES, H1RFH2IK, 2
UGESTTEIRE L hy, DUSEERES 1K, $£4-5 d.
1 wk/E BENLIZEE 10 R KRR, HURR R 2H 23 (0 2
SRR, RS0 R BRI 2 LAY 1 L.

1.2.2 BMSCs# % IR B 3% % BMSCsi 45 B
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T BE % 5%, B3 W SD/NER, 4b%E, 750 mL/L
LBERIE1S min, fETCH T, BSD/NR P
B S e Er, 25 BB T b LA R g g 4%
LR, ARG R BN, S mL S 2K
PBSTH R S i B B, KU A AR &
WRAT AN S, THEUS M 3 B 4229100 mm
B — kR R TR LA, JRCE B 537 C
50 mL/L COMMREHIFE TR, 48 hig#t
T, ARG RERR2 AT, 8-10 dJE 4 40MiC & ik
FI80% /2 A I, IHN0.25% ik 2 (1 Bl 5 T M
1.2 min, 285 H 5 10% 64 L7 I DMEM/F12
R4k, #e1 1 3ABAREE I — v g
FRILH, DL 533-4 df% iR Tk a1k,

1.2.3 Pkh2647iZBMSCS: HUEE =1LZ190%il
EHIBMSCs, BIE TR, PBSEEDE2IK, A
1 mLJERGVE fb, 2000 2 EE, IR mLW
Pi. 1Mi540 mL. DMEM/F12 60 mL), WHT i
R A2, 5 0(1500 r/min. 15 min), 2
B L3, 451 X 10K ER 7R E B 40, INA16u
PRI Gk, PBSHE2E, MU 137 CHF B ki 7%
5 min, I8 mLIILiE 14 mLEE 5, 250210 min,
1500 r/min, ¥ B3, MIEEFRM(Q2 mLXL.
Mi%40 mL. DMEM/F12 60 mL), PBS¥:2ik,
0.9% S ENIHT B B4 H.

1.2.4 RF &2 #HBMSCs: K Pkh26hri0 11 1)
BMSCs/ 53 f g M 2| R g k4l . W
R i K LA R e s S A b, A KRR
HEABMSCS 0.3 mLEE A1 X 10N, fE
IR A T LB, g R Ep bk R A8 %
12, WI10%K & J BRI, % K, g, #l,
FIFNE N, el R L ek, B — R PER &
FUES M RN E kR N Bl g, A
BMSCsa&iK, MR Er, f% Hig k15 min,
T, BJEKREER, REHHER40X
10* U/kg, WLPAITESS3 d, THEH B, JBIR R ERE
SHHIBE, BM10%K A F BRI, %5, 145,
HiTh, FTOT MR, RER R, T AREMET,
TR MR R AL, P — U P R I 2R v S A
ANTFIL 3 S BMSCs £ 340.3 mL, 25 3 1k
115 min, JG H I A PR BR AR AL L, K PRI
Ji, R85 540X 10" U/kg, WA d, T
B g, REIKAR ISR, 5 10% K & &%
PRI, 255 2K, HEE, MWEEHIKE ABMSCs
0.3 mL, JEiE .

1.2.5 S 75 B oo g Fo B o) Ao AR K
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1 RRAKERIERREST15% L-¥EEER(150 mg/100 g)
EIRAERARLA RHERELER( x 200).

SRBEHL > N2, B Fya Ty 4, BN AN,
TALAAREE, JRIT 5 N EFRIKA. R
FRIKZEL . TR i v S 2H, ¥R 9T A DA RORER
0.3 mLIFIELRFIK. 1R L&k, &
JIJ5 E v E ST EBM S Cs, 53 150 1E 5 K BRUn) R
H, FEHWEL, I 5T HABMSCs 12, 24,
48. 72 h, 1 wk, BHHPSH KR, LL10%KE
ST T s ORI, PR BREDCAML, 25 oS S5 I3, FH 4
1 B0 26 A 43 B ASCRS: I 1L 375 b o e K 1 5 T
A=
1.2.6 % % B4 IKBMSCs 12 % 09 57
JL: BMSCs[ul%i a3 wk, 4030 K R, RAEMBIARA
UL RVHAT UKD, B THES 6, 26 B
BE T EIEIEE, 1E20R5 8% N RETR UL BE AL 52
10/MPLET, T 5 PH 20 A B, o BRI, A3
K RAEAT AL A AL B, HURE 2 2 KRR 119 fiok i
L, ATV Y, 56 B T g,
1.2.7 Bk AHES & Al A ik, 81
70 °C FERE % 20 min, — (5 min), —H
Z&11(5 min), 1000 mL/L Z.F%(5 min), 950 mL/L
Z(5 min), 900 mL/LZ.F#(5 min), 850 mL/L
Z (5 min). 800 mL/L ZE(5 min), Z&18/K ¥k
2R (KT min). B T HAREH8 min/5, HKK
PHYE2 min, WA1%ZK LEES s, H B KoK
5 min, 115 & TP H8 min, ZEMAKRVEILT,
FATIK, BRI T4y

St F AT R AT By ZE 5 M
SPSS17.08 4% Fr A Bi AT Ge it 0¥, Bir
B PE Uimean £ SDER RN, ST HIE ST AL,
P<0.05NERA G E L

2 £R
2.1 KRR R AR 0 5T K160 K BFEAR 4 K
I KB T LA15% L-FEZ R 150 mg/100 ghi i

Beishideng®  WCJD | www.wjgnet.com
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2 BIERRIEMEEBMSCSTZAEEL( x 200). A: JRI T4
fEAARE; B: 3 VAL, BMSCs: B HfRITEH
T4,

TES4A-5 d, FEEKRI10 A, 7R5 3R N68.8%, 14
R TR 4200-250 g, KREBRMIE. Bl
TCH6RE, FEAZERE, 1B/, Be R IEH KR A6
R AR TR K B EAT R I KA T 25 W 82 A
P B SE A A, LA 104 AR 28 A5 L K R BE AL
S AR BLAH RN TT A, TR TT BN N R bk
A, o R FR AL ERR R S 4, e
26 1. IEH KRR A, REDHEH LS
W, BT SRR AR AR BRI O 7R ik
i, A3 ASORA, JAE, AR R LK, JRIRARAE
AR A LL A (o B €, A ORIV R ) e
IFEIE. IR KRBT P HEG (5, JHR R A5 1
T, RS IR AR RS AR Y F HE G
6 LR AR () K iy TR S 40 BRI, R
R E IR Y, 2 45 KT 2k, AR 2 K R i
5 U JR R 2% 3 B SRR, E B IR R T (D).
2.2 BMSCsH &40 51 B B HMs F W%
RIMBMSCs2/NETE, A, 5772 dF,
BMSCstEARELFR AN KN 5], TR —
W, ZRRIE, BEER TR, BSR4,
(53] T 160 40 A 326 T 75 o, 40 L e 5 463 40 24
BB, PRRAIE K, AR Bk G5 T AT S RN AR T
R, 2-3M05, AT NS5, 44K
o AR TE AL, 2 e REESI(E2).
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B 3 KEERABLIPkh262 Bt BAE(Pkh26 x
20). A: FEERIKAH S ISR SIS AT I B: B Al FEikiH2 wk
I D, 3 whkiBEER 2, C: BB ERRER 42 wk i3 wk
e %.

2.3 BMSCsAF AR 445 B A K R 8476 77 4 R
2.3.1 #riEBMSCs/g 4R T LA AL L0 LR
BMSCs/EMARLLLR 6y 55 A0 e N a0, #57
2 K R M 2H 2451497 [X 48 Mk A VR B R, R
JRAH A S5 R SR, TR B S5 44 i, Z£BMISCsiA
IT G, W EIR L S S K, TR 5 T
A, TR R v S A R BE I ik i 4 2R B Ak 5
W R A Ik 4 A% e TR TR i P AT LA D &
Pkh26FRiLIBMSCs(EI3A), 17 &R L ik 4i
2wk gl N AT L BRFE SR AT (O R 4 i, 2K
/0, 3 wkitt B £ (EI3B), R S 4
2 %3 wifiF i P ¥ AT LSS 22 1€ 7 5 1) At (s
3C), i 4 J AT 2 % B[R] 5340 Kk WLPkh26
PRiCUnf, EE kAL B R ER bk
Y. AR SR R S 4 Pk h26 4L € B 1 4 it K
439 880.54+6.594 . 102.04~+9.754
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4 HERGBINEZBMSCS 3 wkis BB AR L( x
200). A: EEIKAH SN IBA RS SEITNEE; B: A
Mo bR R AENEERTE . Feiin, 2k, C:
TR R SHA RS A BB A E T IARE. BMSCs:
i=crlEIE pamardiilioh

1751 +12.574, 3R E R G AR iHFE X
(P<0.05).

2.3.2 JRMELA LR R IR F LA JE R 2R )
FHER SR 15 KRR Y A HEGL (1, Ji%
NREE RGN, BEIRIEAS IE R . BLAK BRI
FrHEGL WL IR AT . e il 98 A 40 g
R, AR SINAE, AL i ok, A4
KBRS ML RY ) Jk e 28 i L X3 (D). R
ik 3 555 28 25 ) 8] 5555 06F HE 2 BU e T 4 2
HHTSCE(E4A), TR K2 wki 84
MO AT BT, B AR B RIS wkin g
RGN MIIRFE, FRif, 28 P40 BRI 4k 2k iy i (]
4B), Ff AR S R S U 4 2 2 o A L
FRIEL I ik 4 o B B (K140).

2.3.3 BB K K iF P dn i e 0 B RSy B 64
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@ B S
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1200 — RE
] iR
1000 T LA
2 g0 | BRI A
=
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5 BMSCSASSRIRIAINTRERIE. BRELCEK
(AN RIS STARRIMBEPIRSENT. A: ek
g Er0as(t; B: IeHEE S EA928 L. BMSCs: ‘EHERI7E
Ipamriiliiaon

SF WWITHRB KA. W R E kAL
JHERR R BT S AE 12, 24, 48, 72 hitf, 1697
2H 137 E B B 5 B 38K T BB 4H.(P<0.05) (]
SA). 7£24. 48. 72 hFll wki, JA)7 AR
k4 B L Fp kA L R SR v S 4 )
T8 IR A K TR A 4H (P<0.0) (IS B).
12. 24. 48. 72 hflll wk, & k. R
R R R A e L R S K R
Dl & B T IEE R R, 2RI A gt

3 e

AHEFEH) H 4878 T BMS CsTER I B IR &
R G LN P N 3 i M R ok i)
%, SRR 28 RO R RO U, T LR
TR EBUR, ABERISETSER, SAPFERYT L
WRA PR E, JET- 3 2120%-40%, SAPH 4k
FOBGAMEIEIER  RTE . &5 RAERPBLGEE
fiE(systemic inflammatory response syndrome,
SIRS)FZ %% B L RE S 25 1F (multiple organ

Beishideng®  WCJD | www.wjgnet.com
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dysfunction syndrome, MODS)%% ™ 8 3 & fiEl®.
H AT LI 70 2 WA g i 9% 1) s AL ) 5 52 2%
(R I S LA 9, — T 6 o YA Mk i i v 4
JL R B 3R, JBev 2 ok R R A i ) a4, =
HUR AN A B 1 9ORE I, J0E NP C-
M. TNF. IL-1, IL-6. IL-8. —%MA
(nitric oxide, NOYHI P FZ 2 W\ 15 [t 48 1)
RIFFNR A D%, T HL AN AR R J JIR ¢ 1) B0 i
JRR B XA R EEER. BHAflEK ESAP
HaIT, AR, AMRIER B AT B 2 5 AR
KGR R, WG T 40 MR A Fe ik e, A
FIBMSCsiaITSAPH &) 2 M 7 1 5 &
KA R S
BMSCsH A 2 5540 1% G 13 58 6E 71 1
T4, H AT 7T U a1 7S 40 A R
K A e 5 A 2 1) o AT R, i BIE AR
WIBM S C s 41 fill % i S WA P4 35 41 41412 52
) BRSO AR T 4 B 2 1 T R
IR TR SR IR A 43 WA i S R E ) R
JRZH 2R B, I B A T R 2 2480 B 3R 5 e
73, BT A0 R R A, PTRIE T A
J P — 2 2 bR A, (E R R I R S A
FARE, JPMR T4 M 2 55 R I 1) s B A B it
T2, NSAPIIVRIT IFRE T B4, Seaberg
S UNE S 7T/ R R AR T4 AR AR
T4 B A AR T 4 B R v R E ) 2 [
thae 71, B&SANIEREA A, R
2 i RT3 A T ) A, R T 4 A 2
PR E . 3 A RA % IR R 4 R bR 7
WEARIAS TROREE R, bR+ =48 E
JE A4 - 1(pancreatic duodenal homeobox 1,
PDX-1). NestinZ £t & 3(neurogenin3,
N gn3) & WF 50 5 2 (¥ J6 B T 41 g ks 610
PD X-1 45 T 40 i & i 72 b R A i R
o TR, PR IAPD X -1 P 4 1k
4 H7ES A PRI 4H B 3 5 5 o Ak A2 A R A,
S RESCPDX- 1 RIS H M 8 5 40 AE
SFER SRR EREZE. K
H I W A8 N — AR iC AP 22 1 4 i Bl A
MY, SR R A R T R R I B
ML IE, AR AMIEFEUE B 5 R 40 B A R
JUR JEE 5 vh 4 B 3RAS Y, W] A R R A 3
Y0 LA AN 53 0. Tshiwata ™ i i i s P
TESL-FE 2R 5 R BB IR 28, 16 H S Bp
TEVE IS B AR bR A A A B IR 4 A [
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EORGE M R RIE N, 4R R EE A
RIS TEL K Z R 175 5 10 JR It 4% Jok i 2 23 P
A T 20 P A 0 . N gn3 A2 JBE IR P9 20 ik 4
it 43 A 3k R e 5 B A A P ) 2 SR TR 722,
H e R T B0 o b A i g s k. B
ATEW . BN SCEIIE A BMSCsiRITAP
MR he i A% 3 R R K. WA SCERRGE A
)38 2 F2 H BMSCs A 7 R IR 4% .

FIH TR, K2 HUR BRI 206077 AR
BT, (ASAPIARURIR M, Ao BATIE S
ANAIEZEFEBMS C s K i35 IR 4 /E 8 — I
TRTT WG, I 15%L - K SR G L R AIR R A Y, Jd
i B AR N W SR SR IR A AU B O AR B, TR IR
HH IR D B B, PRI K s HH il 9% i 4
O3, LIRS, IR aita s 2k, AeTE
%, B4 RIRTE, it SEERTE T &1 T
T R R (R A i 0 A0 e 4 i) 3R X [R)
PR T AHM, 27 AR A T B, I e, 45
R T 7 A BF ) R AR 732, 25 Bk A & At i,
HL A0 s b, H5E P, @ R aRAE RS
AR AiAL. ORI IBM S Cs F 41 (1 4kl
Pkh26kric, AR ICEFIIBMS Csiffi i 2 # ik #
&R W R KRR R, BRI
SRS R AR R TR RUBRIR RBLRLA Y, 2 wk
53 wkAHHEARFE R R, 7 BP SR EOK BB R 2 21
BT UK, #IVEA S D) FATHE R, 7F
PRI N ISR EAR A, FEAEAN [F) B[] g
RS 0 1L 75 3R K il % I T g, S 4 R R R A
MR ARF12. 24, 48, 72 h, 1 wk, Bk
VA S AL L 7 S TR L A KT R AR
B ZERAGIMF RN, WRE EFKA., %
JI J 8 S 2 5 A I R AR 2H LA R T R
(P<0.05), JR im0y 5 20 5 i ZR T ik 40
FL A R N R (P<0.05). 2 i ik 4 4% i 1) 557
JiR P AT LA /D Pk 2647 1E FIBMSCs, i R K
K2 wk I I A AT O AT (O
gni, 2o/, 3 wki SeE s £, IRAR
P2 wk %3 wkIBR R 5 RT I 2 4 608
R, X 2 &[] R 3 R Pk h26 bR 4
. KERL-FEEIR S SRR R 1 wk)s B
MR, TR R T CERE A, BRI 15
I 25 KA RSORINE 2R, 105 78 17K i A v P s
Jif K PR A PR, JR BRI DT IR AE. R K
R S 4 25 I [E) 5 S0 B A LU ARG B B R S 2
AR, J ZR B K AH 2 wkINHEORE S R 2 A

WCJD | www.wjgnet.com 2158

BTk, i M5 k3 wk i R AR 40 B R BE,
FRL, 240 B IR 4k BT i, R IR S
T B 2H 2 2 SO 15 L AR IR L ik 4
B DL G IR U IR F v A i AR 0 T O
fnFe M AT, B U N IR L SAPHIRYTY
TRAE 7RI

[ 70 B 72202 B A R IR 4 1 0 R
H FIBMSCsH A 21K R AA A, 78 K BB & Fh AT
or i 38 2 €0, 58 G 1 B VE 4, IF B
Al A H R IR I 6 3 8 8,75 Ol B IR 40
23 R A A A R s R el
fe o IR S 2 S E R -1, UERA B B8 HAA TR e
% 53 A0 N IR B 4 . 3 A R S g iR 4
bR BRI AR AR, FehPDX-1.
Nestin & #1256 2 3(neurogenin3, Ngn3)& M 77
B2 W IRRR T A AR Y. i A A M
FEAE B SR 200 B MR AR B e 4 R
13, T34 BB M P 23 248 R 47k 3 24 i
VEAFESR, BT B, R A5 3 1 v B e
AIERE T, 5 ST BE AL S 5 AN
BE. KSR FRR RS RS, R
B HF1I/EH FTBMSCsH] iR PRE NI,
W AL VB A A N B A JH At 350 7 1) 4 Y AR
7>, DR T At it S AL

&2, BMSCsHAT BRI FE RE /1 F1 £ 1)
SLTERE, A IRNESS, 5T NEBET
alifh S A A3, HANEAEAR HE 2 ) 1,

iw % S El PN iR
4 SEER

1 Bradley EL, Dexter ND. Management of severe
acute pancreatitis: a surgical odyssey. Ann Surg
2010; 251: 6-17 [PMID: 20009748 DOI: 10.1097/
SLA.Ob013e3181c72b79]

2 Talukdar R, Vege SS. Recent developments in
acute pancreatitis. Clin Gastroenterol Hepatol 2009;
7: 53-S9 [PMID: 19896095 DOI: 10.1016/jcgh.2009]

3 Bai Y, Liu Y, Jia L, Jiang H, Ji M, Lv N, Huang K,
Zou X, LiY, Tang C, Guo X, Peng X, Fang D, Wang
B, Yang B, Wang L, Li Z. Severe acute pancreatitis
in China: etiology and mortality in 1976 patients.
Pancreas 2007; 35: 232-237 [PMID: 17895843]

4 Granger J, Remick D. Acute pancreatitis: models,
markers, and mediators. Shock 2005; 24 Suppl 1:
45-51 [PMID: 16374372]

5 A TR THRIE ANTEEE IREN, @FF. &
A8 JoT T AR AR A R ER /S A=A LR R R
HOSENT. W A=l s 2009; 22: 252-255

6 Jung KH, Yi T, Son MK, Song SU, Hong SS.
Therapeutic effect of human clonal bone marrow-
derived mesenchymal stem cells in severe acute
pancreatitis. Arch Pharm Res 2015; 38: 742-751

2016-05-18 | Volume 24 | Issue 14 |



10

11

12

13

14

15

16

17

18

19

J3aishideng®

[PMID: 25142942 DOI: 10.1007 /512272-014-0465-7]
Yin G, Hu G, Wan R, Yu G, Cang X, Ni ], Xiong
J, Hu'Y, Xing M, Fan Y, Xiao W, Qiu L, Wang S,
Wang X. Role of bone marrow mesenchymal stem
cells in L-arg-induced acute pancreatitis: effects
and possible mechanisms. Int | Clin Exp Pathol
2015; 8: 4457-4468 [PMID: 26191136]

Schneider G, Saur D. Mesenchymal stem cells:
therapeutic potential for acute pancreatitis.
Gastroenterology 2011; 140: 779-782 [PMID:
21266210 DOI: 10.1053/j.gastro.2011.01.026]
Schneider L, Jabrailova B, Strobel O, Hackert
T, Werner J. Inflammatory profiling of early
experimental necrotizing pancreatitis. Life Sci
2015; 126: 76-80 [PMID: 25711429 DOI: 10.1016/
j1£s.2015.01.029]

Kambhampati S, Park W, Habtezion A.
Pharmacologic therapy for acute pancreatitis.
World | Gastroenterol 2014; 20: 16868-16880 [PMID:
25493000 DOI: 10.3748 / wjg.v20.145.16868]

Zerem E. Treatment of severe acute pancreatitis
and its complications. World | Gastroenterol 2014;
20: 13879-13892 [PMID: 25320523 DOI: 10.3748/
wjg.v20.i38.13879]

Prockop DJ. Further proof of the plasticity of
adult stem cells and their role in tissue repair. |
Cell Biol 2003; 160: 807-809 [PMID: 12642607]
Jensen GS, Drapeau C. The use of in situ bone
marrow stem cells for the treatment of various
degenerative diseases. Med Hypotheses 2002; 59:
422-428 [PMID: 12208182]

Krause DS, Theise ND, Collector MI, Henegariu O,
Hwang S, Gardner R, Neutzel S, Sharkis SJ. Multi-
organ, multi-lineage engraftment by a single bone
marrow-derived stem cell. Cell 2001; 105: 369-377
[PMID: 11348593]

Hanson SE, Gutowski KA, Hematti P. Clinical
applications of mesenchymal stem cells in soft
tissue augmentation. Aesthet Surg | 2010; 30:
838-842 [PMID: 21131458 DOI: 10.1177/1090820X
10386364]

Chen K, Zhou Z, Zhou B, Li Y. [Potential
therapeutic effect of paracrine factors from bone
marrow-derived mesenchyme stem cells in the
treatment of severe acute pancreatitis]. Shengwu
Yixue Gongchengxue Zazhi 2015; 32: 245-248 [PMID:
25997300]

Rovira M, Delaspre F, Massumi M, Serra SA,
Valverde MA, Lloreta J, Dufresne M, Payré B,
Konieczny SF, Savatier P, Real FX, Skoudy A.
Murine embryonic stem cell-derived pancreatic
acinar cells recapitulate features of early
pancreatic differentiation. Gastroenterology 2008;
135: 1301-1310, 1310. e1-e5 [PMID: 18725222 DOI:
10.1053/j.gastro.2008.06.049]

Seaberg RM, Smukler SR, Kieffer TJ, Enikolopov
G, Asghar Z, Wheeler MB, Korbutt G, van der
Kooy D. Clonal identification of multipotent
precursors from adult mouse pancreas that
generate neural and pancreatic lineages. Nat
Biotechnol 2004; 22: 1115-1124 [PMID: 15322557
Lin HT, Otsu M, Nakauchi H. Stem cell therapy:
an exercise in patience and prudence. Philos Trans
R Soc Lond B Biol Sci 2013; 368: 20110334 [PMID:
23166396 DOI: 10.1098/1stb.2011.0334]

WCJD | www.wjgnet.com

20

21

22

23

24

25

26

27

28

29

30

31

TE 5. BESEETRTHRe ST RIRERE

Mitnala S, Pondugala PK, Guduru VR, Rabella P,
Thiyyari ], Chivukula S, Boddupalli S, Hardikar
AA, Reddy DN. Reduced expression of PDX-1
is associated with decreased beta cell function in
chronic pancreatitis. Pancreas 2010; 39: 856-862
[PMID: 20467340 DOI: 10.1097/MPA.0b013]
Zulewski H, Abraham EJ, Gerlach M]J, Daniel
PB, Moritz W, Miiller B, Vallejo M, Thomas
MK, Habener JF. Multipotential nestin-positive
stem cells isolated from adult pancreatic islets
differentiate ex vivo into pancreatic endocrine,
exocrine, and hepatic phenotypes. Diabetes 2001;
50: 521-533 [PMID: 11246871]

Ishiwata T, Kudo M, Onda M, Fujii T, Teduka K,
Suzuki T, Korc M, Naito Z. Defined localization
of nestin-expressing cells in L-arginine-induced
acute pancreatitis. Pancreas 2006; 32: 360-368
[PMID: 16670618]

Swales N, Martens GA, Bonné S, Heremans Y,
Borup R, Van de Casteele M, Ling Z, Pipeleers
D, Ravassard P, Nielsen F, Ferrer ], Heimberg H.
Plasticity of adult human pancreatic duct cells by
neurogenin3-mediated reprogramming. PLoS One
2012; 7: 37055 [PMID: 22606327 DOI: 10.137/
journal.pone.0037055]

Yoshida T, Shiraki N, Baba H, Goto M, Fujiwara
S, Kume K, Kume S. Expression patterns of
epiplakinl in pancreas, pancreatic cancer
and regenerating pancreas. Genes Cells 2008;
13: 667-678 [PMID: 18498355 DOI: 10.1111/
j.1365-2443.2008.01196.x]

GEE, WS, EEDL. SETOUROEER/INR
BRI 7 BT A T AR A MR SR IRETE 2
i s, HEIHESU TR 2012; 16: 1711-1715
Taguchi M, Yamaguchi T, Otsuki M. Induction
of PDX-1-positive cells in the main duct during
regeneration after acute necrotizing pancreatitis in
rats. | Pathol 2002; 197: 638-646 [PMID: 12210084]
Gong J, Tian F, Ren ], Luo G. Experimental
evidence supporting the lack of primary stem cells
in adult pancreatic tissue. Pancreatology 2010; 10:
620-630 [PMID: 21051917 DOI: 10.1159/000321586]
LiJ, Zhu L, Qu X, Li ], Lin R, Liao L, Wang J,
Wang S, Xu Q, Zhao RC. Stepwise differentiation
of human adipose-derived mesenchymal stem
cells toward definitive endoderm and pancreatic
progenitor cells by mimicking pancreatic
development in vivo. Stem Cells Dev 2013; 22:
1576-1587 [PMID: 23259909]

Wei P, Li L, Qi H, Zhou HX, Deng CY, Li FR.
Reversible immortalization of Nestin-positive
precursor cells from pancreas and differentiation
into insulin-secreting cells. Biochem Biophys Res
Commun 2012; 418: 330-335 [PMID: 22266322 DOI:
10.1016/j.bbrc.2012.01.021]

Tu XH, Song JX, Xue XJ, Guo XW, Ma YX, Chen
ZY, Zou ZD, Wang L. Role of bone marrow-
derived mesenchymal stem cells in a rat model
of severe acute pancreatitis. World | Gastroenterol
2012; 18: 2270-2279 [PMID: 22611322 DOI:
10.3748/wjg.v18.i18.2270]

Gong J, Meng HB, Hua J, Song ZS, He ZG,
Zhou B, Qian MP. The SDF-1/CXCR4 axis
regulates migration of transplanted bone marrow
mesenchymal stem cells towards the pancreas in

2159 2016-05-18 | Volume 24 | Issue 14 |

ig/

=7



=)
=E=,

JRaishideng®

% RIEERETR TS TRIRNRIERRE

rats with acute pancreatitis. Mol Med Rep 2014; homing: the devil is in the details. Cell Stem Cell

9: 1575-1582 [PMID: 24626964 DOI: 10.3892/ 2009; 4: 206-216 [PMID: 19265660]

mmr.2014.2053] 33 WAZE, wEHA, EROLEE, SIER TaiefsEn e
32 Karp JM, Leng Teo GS. Mesenchymal stem cell T B R4 2011; 20: 18-20

Yot SN WG E)E A

ISSN 1009-3079 (print) ISSN 2219-2859 (online) DOI: 10.11569  20164F AL JA F TH 2 HiiR
KRIERAF A

L4 ‘ﬁ!iﬁ o

(REABIZE) EX 24

AHRR ATIESCAREZE RN 0515 1 MR, 1.1 MR 1.2 55 2 85 3 Wik 4 3% 0. 95—
RTINS, J5 25 1S Fr i 20hn B 25 1M IE 3. U IB&MRR: (D315 RS ZIT K B R AHZHT
G HAMAR T A BIK R, QMR % RUREFE, (B R LA 256 (0BT 508 RERe 5 5 1% 5250, X3
77 VR R PR AR, CATT R 23 6757251 FH 2525 SCHRBI AT, A5 5 Sk P a3k 700 3 M o 140 D ¥k 0 e gk A e
R 2 AL RDAT. (3)45 R SEuh 4 BN A R R RIS 30K, R85 b N G e, (4)ihig BRI, B
ST X TR I 45 SR M R AR T S 2 R AR, R R KR SR (R, R B R B k. RNE R
MR, 6 L0 EA ARG R, M AT IE AR IZRINE. EAG BN ERL, £
Pl 38 R 45 5 B TE RV R BB, AR — R SRR R LR), 7EIE SO ULy R .
N EFE . BERAEE, UME RS EA, Bra B R SR B R . R A
BHIRAE., RO, 8B, Z—HA—MNERS BRI B S48 RGBT AR REIEL. A
B: +++; C: ooy Dt =os; B: ooe; Froooe; G oo, fHZEAW 2@, O. W, O. A. AFE RS, it
5P 'P<0.05, "P<0.01(P>0.058F). Wifd—FK 5 H —EPH, NP<0.05, ‘P<0.01; F53% HP<0.05,
P<0.01. P18 J5 vE Bl R 6 e He BB T, 1P<0.01, £ = 4.56 vs WTIRYLE JEAER A T 5. RN FHRT
hia gy, LRIV E AT S REERNA L, |NAE. DR, £, R ETRRSE AT &
INTEHIRE AR, “-7 REHAMEREI, AREARLE. ALS REZS5EXNFEL. REMNRERE
Ht/min, c/(mol/L), p/kPa, V/mL, t/'CRiL. BAEEMEAEE, HEILEN; BaEEREMENE
IR, HA R HENITENRIIR . B aE KNS em X 4.5 cm, 2204l I XU % 45 6 W 75 1IESC,
AR FMEING. (5)EW EME S, HAEWR G &S 30wk, 5%

WCJD | www.wjgnet.com 2160 2016-05-18 | Volume 24 | Issue 14 |



Jnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton,
CA 94588, USA
Fax: +1-925-223-8242
Telephone: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

ISSN 1009-3079

‘ ‘ |H i

9 7771009307056 |““H

© 2016 Baishideng Publishing Group Inc. All rights reserved.




