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RABH o ik I T2 R A Wistar KR LS AR F K4 (Sham 1) (SAP BEA 20 (SAP 41) | i#3h 77 4 (SAP + LPS
21) A9 F) 28 (SAP + TAK-242 #0) %@ i -F FRZL(SAP + huMSC 48) A= 40 L, + 3 3h 7 28 (SAP + huMSC + LPS 1) , 440
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B Bl ik B 4 R # i) BT 28 4% Toll 4% 4k 4 (TLR4) \34% B -F-kB p65 (NF-kB p65) %& & & TNF-o,IL-6 mRNA #) &
ik, %R .5 Sham 4L SAP 28 K SRR Ao AT RE T JLBA 269 9% FL AR 45 , o 73 I 0 B | S 5 B L ALT \AST | TNF-o  IL-6
KFHEFAEH(P 3 <0.05), ;2848 TLR4 NF-kBp65 % & & TNF-o IL-6mRNA #) % k¥ 2 H (P 3% <0.05) ;%5
SAP 2 1k4k  SAP + TAK-242 28 4= SAP + huMSC 28 K R Mg Ao AT DB 28 22 0% P2 35 45 L 42, LR 48 AR 69 2 ik 9 B 4K (P
3 <0.05) , % SAP + LPS 20vA L3647 & (P 3 <0.05) ;5 SAP + LPS £t 4%, SAP + huMSC + LPS 8 K £ M A% A= A
MELL LR R B ARG W, L IR0 R A R (P 3 <0.05) o 453k : AR 18] 2 T 48 0 7T i 32 SAP R R A48 X
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Human umbilical cord mesenchymal stem cells can alleviate liver injury associated with severe acute pancreatitis in
rats SUN Liang' , LI Pei-pei’ , GE Ru-cun’ , WANG xin-hua’ | XU Lin’. ' Emergency Medicine Department, * Translational
Medicine Research Center, Shandong Provincial Third Hospital ; * Shandong Yellow River Hospital, Shandong Jinan, 250031
Corresponding author: XU Lin, E-mail: xulinl003@ 163. com

Abstract Objective: To observe the protective effect of human umbilical cord mesenchymal stem cells (huMSCs) on
liver injury in rats with severe acute pancreatitis ( SAP) and explore its possible mechanism. Methods: A total of 72 male
Wistar rats were randomly divided into Sham group, SAP model group, agonist group (SAP + LPS group), inhibitor group
(SAP + TAK-242 group), cell intervention group ( SAP + huMSC group), and cell + agonist group ( SAP + huMSC + LPS
group) , with 12 rats in each group. The pathological changes of pancreas and liver were observed by HE staining. Serum
amylase, lipase, alanine aminotransferase ( ALT) and aspartate aminotransferase ( AST) were detected. The levels of serum
tumor necrosis factor-a (TNF-a) and interleukin-6 (1L-6) were detected by enzyme-linked immunosorbent assay. The ex-
pression of Toll-like receptor 4 (TLR4) , nuclear factor-kBp65 (NF-kBp65) protein, TNF-a and IL-6 mRNA in liver tis-
sues were detected by Western blotting and reverse transcription polymerase chain reaction, respectively. Results: Compared
with the Sham group, significant pathological damage was observed in the pancreas and liver of SAP group rats. The levels of
serum amylase, lipase, ALT, AST, TNF-a and IL-6 were significantly increased (all P < 0.05). The expression levels of
TLR4, NF-kBp65 protein, TNF-a and IL-6 mRNA in liver tissue were significantly increased (all P < 0.05). Compared
with the SAP group, the pathological injury of pancreas and liver in SAP + TAK-242 group and SAP + huMSC group was alle-
viated, and the expression of above indicators was significantly decreased (all P < 0.05), while the above indicators were
increased in SAP + LPS group (all P < 0.05). Compared with the SAP + LLPS group, the pathological injury of pancreas and
liver in SAP + huMSC + LPS group was decreased, and the expression of the above indicators was significantly decreased (all
P < 0.05). Conclusion; HuMSCs can alleviate liver injury in SAP rats, and the mechanism might be related to inhibition of
TLR4/NF-kB pathway.

Key words Human umbilical cord mesenchymal stem cells; Severe acute pancreatitis; Liver injury; NF-kB; TLR4
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HOE 2 1 5 IR 48 (severe acute pancreatitis,
SAP) R 2% Tl he2e . FEL R R R o
PNE PR TR, 2017 | 162 42 B S SV 25 B AE (sys-
temic inflammatory response syndrome, SIRS) , 7] D15
LG B A IR L B R L, LT
JIFA 1 SAP (8 EHR AT LRI AN [ 2 B 1) S 4
PR KRB REE . RFIhAES SAP (Y ik J
UG H RIS 307 BB BT . 18 58 B T 40
( mesenchymal stem cells, MSCs) & —Ff H.AG H e F
BT RE 2 A0 2R 20 A e PR AR S 2 T 1 1) 22 B4
JHl, E RS XS 2 MBS A 2 TR TR R, Jfili
Ui O ILRE B bk JIF 52 08 A0 0 05 E 4 i R
MSCs 72 MEBRMR A Hh A BT 28 F0 5092 I 19 4 Pt
RS ARHIFZE ISR G ] 76 B T 413 (human
umbilical cord mesenchymal stem cells, huMSCs ) X} SAP
FHSRIHI A RZMR , R H TR

M5 E

1. AXES 5] 52 m B0 L Fresco 21 T H
5 [E Thermo /&) ; Infinite M200Pro ARSI H K
HE. Tecan {X &4 PR 7] ; PluorChem R 2 DI RE {15
I3Mr 22 42 W B 3€ & Protein Simple /3 F] ; Axio Sco-
peAl S62E WA B H A B W S BR 2 v 5
Leica RM2235 f71547] /i #L . Leica ASP300S 4> [ 54>
BB K Bl Leica EG1150H 7 % £ 3 M, Leica
HI1210/1220 $Edt L Leica ST5020 4= H shik & #1
B0y B 7 1 ok R AL AR A R 75 Roche LightCycler
48011 SR ¢ S & PCR I H % - Roche 23 H] 5
BD FACSCelesta U4 10 F 5% 1= BD A #],

IR MSC Al 15 77 5L 0 B AR A W BORAT
MR A A PR B B i AR R A BR 2
) 5 L35 A8 7 G U R . N 2R B &I (alanine
aminotransferase , ALT) | K| & & ik 5% & [ifF ( aspartate
aminotransferase , AST ) #5377 &5, W H 7 &0 8 A
Y TR 5T i s TAK-242 W 5 35 [El MCE 7 ] 5 Toll
5% 1K ( Toll-like receptor 4, TLR4) % zh 5 j5 £ ¥
(lipopolysaccharide , LPS) Ity B 22 [F Selleck A= ##}4%
RN 7] 5 58 TR AE R F (tumor necrosis factor-or,
TNF-o) . A& (IL) -6, Jiff Bk % %5 W B ( enzyme-
linked immunosorbent assay , ELISA ) i85 &) B 71X
A TR BRA 7] HiA% B 5~ kBp65 (nuclear
factor of kappaBp65, NF-«Bp65) #ii &l | CST 2
Al ;3L TLR4 PL{R M H Novus Biologicals 23 ] 5 /)N Ff,
HUN A2 bR 35 7 TPk HLA-DR-APC, CD105-

73

APC .CD34-PE . CD73-PE ,CD90-FITC , CD45-FITC [
H BD Parmingen 2\ ] .

2. SIS AW . SPF Gk Wistar KRR, 7 JE
R 200 ~220 g, W [ T pg LS 30 s ) B F A IR
5w [VFATHIES : SCXK () 20190003 ], 4 FL 4w F5 7
IR S5 = BE Be e A BE 2 b e v sh W S 3 2

3. huMSCs 738§ 5 55 5% : TowW 2510 59 HUT 47
AE3E O, BT ALY 0.5 ~ 1.5 mm® K/NIIZL LU
HLYO AR T T75 Ji g2, A 10 mL 553
5B T 37°C 5% CO, fHREE A NI T 3G 5% 14
M5 BEIRF 80%  ~ 90% B ,0. 25% Ji g iH fb %
3% 123 BB T AL AR, B 2 ~ 3 d B
W, EE3 ~4 d AR 1 Ik B P3 AR £ A K0
huMSCs #E47 525

4. k4 A SRS 4 g R AR - B P3R4 i, 1]
0.25% Trypsin-EDTA JEEZE FI i Ak, PBS PE 3 1K,
PRI M % o 1 x 107 A~/mL, 445 100pL, A
CD34-PE . CD73-PE , CD90-FITC , CD45-FITC , HLA-
DR-APC,CD105-APC Hi A&, [7] i % BH P % B, 25 1
R 30 min, A HASGIET T H0 % A A AT

5. 43eH .72 2 SPF G Wistar K EBEHL 5
B F AR 4 (Sham 41) | FE 2P B R 48 B 7 41
(SAP 41) . i 3l 7 £ ( SAP + LPS 4 ) . 411 il 571 41
(SAP + TAK-242 #) . 41 Jifl T #i 2H ( SAP + huMSC
1) FILAMI + B Eh 740 ( SAP + huMSC + LPS 41) , 4§
2412 Ho B Sham 44, H A 25 41K B A i A
o SHCHITE" HIME SAP B, K RARRIEE
TR, S TR I A JRR I i Tl i I A7 2 o 306 AT 3 A
3. 5% 4 fitf JIH IR 4 ) A= B R K VA T (1 mL/kg) o
Sham 41 A S5 AL FiER K, SAP + LPS 41 fISAP +
TAK-242 20 BU7E SAP 15 S 30 min 4 31 I8 15 12
S} LPS (3 mg/kg) il TAK-242 (3 mg/kg) ; SAP +
huMSCs £H K 3 4 7 B R 8 Bk 25 7 1 x 107/kg
4N B, SAP + huMSCs + LPS 41k Bl i 44 iy
30 minfig fE {3 5 LPS, I T 15 85 5 57 B R i bk
YL E . B SAP + huMSCs 411 SAP + huMSCs +
LPS 2 4h , o & 4 R B30l 3 ok B2 ok i 5 4
ABRERIK . 24 b JE R B R SR I, 20 il
5o BUBRANHMELH A, F8 50 [ T W A, 3855
1RAET —80°C VK4t o

6. WEFE bR

(1) 221 P22 AR Ak - A 4K BRUBR AR L JHF I 241
23 o PR [ R BE K L RGBT A
oY) R (JRFE 4 pm) HEZL (8 SEET WAL
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(2) JFFEIRE S A AE PR A6 00 - 4% At a5 & 15
BFATIERY I NS WIBE  ALT (AST 35 14 5 A6 I ; 42 R
ELISA 27 & 361 45 641 TNF-o Fl IL-6 7K -1 46
I, FHEEARATE 450 nm ZAG IR

(3) K il 202 TLR4 [ NF-kBp65 335 :
Fie ) S U A5 S U A 2R 1, R AR
B RAGEEIEEE ( Western Blot) , SDS-PAGE
VKo B L IR R TR, I A BT Bactin HTA (1
3000) . TLR4 $Hiif& (1:1 000) . NF-kBp65 Fif (1
500) ,4CHFE &b, TBST FEE 3 WK, % REE IR
BEE 1 h, TBST YL, ECL b ¢ A0t i, HIY
ST 1Y K BE B/ B-actin 25717 YK BEAEL 43 7 48 1 A 35
KB o

(4) K FF 2120 TNF-o [ IL-6 mRNA 335 : $2 1L
JHE 2R S RNA, SR JH 3 % 5% 3R & il 4 2 i (RT-
PCR) 5% 5% i cDNA, L ¢cDNA SRR #EA T4 3, LA
GAPDH iy N 2[R, SR A 2759 3 43 59 46 4% 41
TNF-o  I1-6 mRNA FJAH %Rk &, TNF-o 19 _E i
5914 5 <ATGGGCTCCCTCTCATCAGT-3", | ijif
591758 5<GCTTGGTGGTTTGC TACGAC-3%11-6
B s 15 R 5-CCCAACTTCCAATGCTCTCCT-
3 FiEsI ¥R %k 5 :GGATGGTCTTGGTCCT-
TAGCC-3% GAPDH 1) EUiE 5| W) ¢ % & 5 <TCTCT-
GCTCCTCCCTGTTCT-3", F % 5| ¥ IF 5 i 5 <ATC-
CGTTCACACC GACCTTC-3",

7. Geit o b R A SPSS 22,0 SRt it
THEGORILL (7 £5) FOR, 240 LECR R T
22030, B — 20 P LR AT LSD K5 56 5 Games-
Howell Jll7E ., LA P <0.05 h2& A Geit2# 58 L.

# R

1. huMSCs JEZS WSS HABRALFNEE 7 K, BH
A DL I AN N A e i ), S 2 AN R
WREA R o 26 14 BT nl DL AR S e AR AR 1, il
FARANL 80% ~90% , ILIA] 1,

B

7\
Y ® 5

A1 huMSCs #A(100x ®¥#% T X;BH 4% 14 X)
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2. A B T AR 7 A 0 5 < 2 A A )
RN, 40 & 8 N MSCs 2 [fi bR ic 4n CD73
CD90 L4 J% CDI05, JLF- A #ik CD34 ,CD45 251k If
41 i 2 T B 90 A 40 AR 56 PR HLA-DR, 427K
huMSC H.#& MSCs (A, WK 2,

%= >
« ]  CD90+DR-34-45- b
ol <
o e o
T i
o] g, 3
] ] CD90+DR-34-45-73+105+
e o
o= LG 23
© $ ._\T it E
& TTTm TTTIm TTTTm TTTIm T ”llll'l T IIIIIIII T IIIIIIII T IIIIIIII T
o";‘ 1'32 |rc!v° 1'111‘ u‘: 102 10° 10* 10°
FITC-A BV421-A
Population #Events %Parent %Total
W All Events 13,881 #aun| 1000
M cell 10,597 763| 763
[ single cell 10,508 992 75.7
Il CD90+DR-34-45- 10,112 96.2| 728
[l CD90+DR-34-45-73+105+ 10.050 994| 724
W msc 10,050 956 724

A2 AU haMSCs R EARS N

3. R TR 20 P 2 AR < Sham 4 K FRU R
JEREE AR TE K, A DL B 558 14) 9% A0 PR3 00 5 B /N 54
FGH B TE A IE 5, R DLIRBE | M il B 48 240 M 23
SAP 21 AT U J AR i 60 20 A B S K b, A L 25 A AN
KA EEEVESRFE , o BE R 4 M 3= 10 5 FFF 4 A A i, 35
34 ML IR B8 B 4 40 U SR 4R, F 52 F il SAP +
TAK-242 20 F1 SAP + huMSCs £H & U6 i i 360 200
K2 B K i K SR HE 5 A58 A0 2 I S T30, 6 B 4% 4
JH 353 s SAP + LPS 21 K § G Ji 1 41 it 453 473 e
RIZHTE W], SRBEYE [, 5 8 40 M 3270 5 SAP +
huMSCs + LPS £ [ I A 41 i #5145 ¢ SAP + LPS 41
VR, T DL HRRE A IR B K g AR LI 3

4. I35 V€KY I i L ALT (AST \TNF-o  IL-6
IKF: 5 Sham 4H Fb 5, SAP 4 K BRI 385 3 H 1 L g
[ ALT ,AST TNF-o IL-6 7K - & Fh &5 (P 35 <
0.05), 5 SAP #H [t#¢, SAP + TAK-242 #H Fil SAP +
huMSCs 2 K _F il FE bR B B AR (P 4 <0.05) , H.
SAP + TAK-242 #1#5 SAP + huMSCs 21 IfiL 35 & 5 Bt I
RH B 5 (P <0.05) | ifii SAP + LPS 4 BRI I TE Ky
ity JG 7T ALT (AST 7K-P-ACHARIZH B i T (P 1 <
0.05), 5 SAP +LPS 41 4% ,SAP + huMSCs + LPS 44
KEDL FHEARI] R (P 4 <0.05) , L3 1,

5. P44 TLR4 NF-kBp65 % [4 5% TNF- .
IL -6 mRNA ) 3% ik : 5 Sham 21 [ %5, SAPZH if 4H 41
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m TLR4 NF-kBp65 # 4 #ll TNF-o . IL-6 mRNA it 5%
KRETHE (P14 <0.05) ;5 SAP 21 L%, SAP +
TAK-242 21 f1 SAP + huMSCs 41 I iR 45 47 B 55 A%
(P37 <0.05),SAP + LPS 4 I iR$§45H B TF 5 (P
¥ <0.05), 5 SAP + LPS 4 H. %%, SAP + huMSCs +
LPS 2H FiRFERI] AR (P 1 <0.05) , WA 4,
Wit

SAP 4 1 /& SAP & JE il i rp iy —Fh ™8 H
AT IR . S5 2 0 TR AR A8 1) SRR B
M FE K M 8 (s P o T Ak, SAP AH & T
05 9 R v R o8 A B, i = A OB YT T
TLR4 J& TLRs 25 i OB AL 51 , 78 1R iR 20 23 Fn -4
Ja o 2kt . TLR4 [ 303 wl fil % 5 5 7
NF-kB (305 F A% ) £, Horp NF-xBp65 W2 5

NF-kB (¥ ERA 4 55 15 P, NF-kBp65 7. 3 WA 41 fitd 5

A
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AN A% 1) By (o7 fish Sz T 45 b A2 98 At B 1y e
51 44 T4 TNFo IL-18 1 TL-6 (9338 fm' ", ix
SO R LA ROK A i S I 1) 7 =X PRI ik & NF-kB
(G o TLRA BB /)N B B8 T 40 il IH PR 3 ) Jik
PRGRRE 35 PR A, PT s  BR T A H IR BE , e 2k
MR e ) P B AL, [H G, TLR4 W 2 T
JR A A5 A A i o

A 8 7 A 70 2 K BRI 3 0 o T L g O
ALT F1 AST 7K - Yy BA &5 T 8, FB i R A 2 Hh 3R
)R B2 (R 52 40 5 P4 40 TLR4 [ 3235 B 58 Bl
TLR4 UK Sl 4 FE A i A4 NF-kBp65 . TNF- Fl IL-
6 K- 2B Tt R o huMSCs T AT 22 fiff K BB A A
JRFEH LU 05 , R AT I 375 T 3 it I U5 Tt L ALT | AST
TNF-o F1 1L-6 7K °F-, B A% BT 20 21 v TLR4 | NF-
kBp65 . TNF-o 1 IL-6 Fik. WFF0K: SAP + TAK-242
ZAAE R BHPEXT B, R huMSCs A7 5 TAK-242 #H

A3 AAARBRAFEAZFELZHE(D.G.0.0.® .04 7 Sham 4 A A 41 SAP + LPS 41 SAP + TAK-242 41 SAP + huM-
SCs 412 SAP + huMSCs + LPS 41 &9 i 41 4,0 @ (D (D . ® . @ 47| 5 bh k4 41 oy B i 41 40,200 x )

&1 6 AARMBFRMEE JEH B ATy AR B AN 225, n=6)

ik B (U/dL)  femzds (U/L) ALT(U/L) AST(U/L)  TNF-a(pg/mL)  IL-6(pg/mL)
Sham 406. 84 +54. 14 18.60 +3.64 11.60 +4.90 38.08 +12.37 46.62 +6.21 42.45 +£8.76
SAP 1338.32 £152.07"  218.24 +43.05"  47.23 £4.93"  87.38 +16.40"  90.68 +12.22*  210.23 +20.87"
SAP +1LPS 1516.03 £95.99"  269.20 £29.90"  58.34+10.98" 105.39+16.11"  105.14 £16.49" 244.52+13.71"
SAP + TAK-242 921.82+75.65" 123.83 £14.69"  25.92+4.88"  63.09+11.85"  75.72£9.97°  93.99x11.22"
SAP + huMSC 743.33 £87.06°% 137.13 £30.08°  30.93 +4.63°  64.35+16.87°  74.58 £12.62° 116.12 £26.14"¢
SAP +huMSC +1PS  876.76 +132.91° * 166.64 +13.53" % 39.97 £6.42°  80.49 +9.74° 80.66 +12.02°  151.10 +20.20" ®

7% .k Sham ZA3b#: *P <0.05;5 SAP Zipt45, " P <0.05;15 SAP + TAK-242 21 pt4k,“P <0.05; 5 SAP + LPS ¢ b4k, * P <0.05
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4 6 444 TLR4 NF-kBp6S % & & TNF-a\IL-6 mRNA #% 3 (5 Sham 41t %%, "P <0.05; 5 SAP 41 lv 4, “ P<0.05; 5 SAP +

LPS #4 t. %, * P <0.05)
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