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W OE E=5 88 SMEEIEHRIRRCSAP) Jiln KW W2 G HAE 2 — , JAE KN AEH R A K e v e 45 d AR
T A N B 18] 72 55 T 400 (MSC) BAE A BE SAP BEIRA LU Uitk fik, (HEKRIfE M AR, &
WFFETE SAP K BB 353 B 56 MSC X SAP 4 AE (4 il 4 1 &ML
Tk . R %E SD B MSC, JEHIAL 1.0 x 10/mL AIEIRH; Lh 3.5% 2 B S8 0 R 4k ot A7
B A 4 5 2 <7 SD K L SAP BERY, HGE A ) 36 R EFEHLIG > N 4 41, A9 TR S 12 h 5 iR
A A B R K (RERZE ) | R TS MSC BRI (JEEEST ) | Bk g MsC 2Rl (i
Bk gran ) BEREERS RIS MSC B IRl (BCATESTAL ) |, W& 10 mL/ke; 75 HL9 HREAT
BFER (BFARA) , IERE 12 h @A S AR, BI7E 24 h, BI04 H K RIKBUNLK S
MR LbRAS . FH HE Je 3 WA IR 20 U BB A8 27, BEATIRBEIT 43 5 R A L €20 32 A6 0 A B af 775
TEREE (AMS ) K, H R b SIS A A I I 3 Mg D T ( LPS ) 7K 5 ELISA yA A R IR 41 27 11-6
IL-18 . TNF-o &8; ARkl e Bk (SoD) WP, HRACE L2 ik ki 7y — i (MDA )
WeBE; RT-PCR K Toll #5244 4 (TLR4) | #EFES-LIA - 88 (MyD88) . NF-«k Bp65 iy mRNA FHXT
Fikim; Western blot A& TLR4, MyD88. NF-«k Bp65. p-NF-«k Bp65 & [ #ikiE.

GER. R MSC AR . BEIRAE AR K KPR D45 (1.25% ) , 533k CD90 (99.89% ) 5 HMEIT /1
RAF. SEFARAE, HAKUBEIRA LA AN F AR RIS, M AMS 5 LPS K. BRRA
A6, IL-1B . TNF-o . MDA & & T, 1 SOD #E VAR, LI & TLR4., MyD88 mRNA 5 7& 14
X 23k | p-NF-k Bp65/NF-k Bp65 THi&i ( # P<0.05) . {H UL F3e bR A2 AR I AEmE B 4H | I I v 5 4H
FEEIKE ST . BEA E S AARR W] RRAR, 2EFA G E L (3 P<0.05) .

518 HHE MSC A v SAP R BRUAAE SN, W% EAL I O N, 1B AR AL A 45, VR FEBLEI AT
fiE 59445 TLR4/NF- k Bp65 38 J{AT % .
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Anti-inflammatory effect of bone marrow mesenchymal stem
cells in rats with severe acute pancreatitis and its association with
TLR4/NF- Bp65 pathway
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Supervision Division of Zhoukou Health and Family Planning Supervision Bureau, Zhoukou, Henan 466000, China; 3. Department of
Orthopedics, the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450000, China)

Abstract

Key words

Background and Aims: Severe acute pancreatitis (SAP) is one of the most frequently encountered serious acute
illnesses in clinical practice. Inflammation plays an important role in its occurrence and development. At present,
bone marrow mesenchymal stem cell (MSC) transplantation is considered having the potential to repair the
pancreatic tissue injury caused by SAP, but the specific function is unclear. Therefore, this study was conducted to
explore the anti-inflammatory effect of bone marrow MSC and its mechanism in SAP using SAP rat models.
Methods: The bone marrow MSCs were isolated from the SD rats, and then were cultured and identified, and
finally prepared into cell suspension with a density of 1.0x10°/mL. Rat SAP models were created by retrograde
injection of 3.5% sodium deoxycholate into the biliopancreatic duct. Thirty-six SD rats with successful model
induction were randomly divided in four groups, and underwent intraperitoneal injection of normal saline (model
group), intraperitoneal injection of MSC suspension (intraperitoneal injection group), tail vein injection of MSC
suspension (tail vein injection group), or intraperitoneal injection plus tail vein injection of MSC suspension
(combined injection group) at 12 h after modeling, respectively. In addition, another 9 SD rats underwent sham
operation (sham operation group), and then received intraperitoneal injection of normal saline of the same volume
12 h after operation. The rats in each group were sacrificed 24 h after injection and the blood and pancreatic tissue
samples were harvested. The pathological changes of pancreatic tissue were observed and the degrees of pancreatic
damage were scored. The serum levels of amylase (AMS) and lipase (LPS) were measured by iodine colorimetry
and methyl halide substrate methods respectively. The contents of IL-6, IL-1p and TNF-a in pancreatic tissue
were detected by ELISA assay. The activity of peroxidase (SOD) was detected by hydroxylamine method, and
concentration of malondialdehyde (MDA) was detected by thiobarbituric acid method. The mRNA expressions
of toll-like receptor 4 (TLR4), myeloid differentiation factor 88 (MyD88), NF-kBp6S were determined by RT-
PCR, and the protein expressions of TLR4, MyD88, and NF-kBp6S5 were examined by Western blot.

Results: The MSCs were spindle-shaped and formed whirlpool-like patterns, with low CD45 expression (1.25%)
and high CD90 expression (99.89%) as well as good viability. Compared with sham operation group, in all other
groups, the pancreatic tissues showed varying degrees of damage, the serum levels of AMS and LPS, and the
pancreatic contents of IL-6, IL-1p, TNF-a and MDA were significantly increased, while the SOD activity was
significantly decreased (all P<0.05), and further, the changing amplitudes of all above variables were successively
decreased in the order of model group, intraperitoneal injection group, tail vein injection group and combined
injection group, and all differences had a statistical significance (all P<0.0S).

Conclusion: Bone MSC transplantation can inhibit inflammatory response, reduce oxidative stress and repair
pancreatic tissue injury in SAP rats. The mechanism may be probably related to the regulation of TLR4/NEF-
kBp6S pathway.

Pancreatitis, Acute Necrotizing; Mesenchymal Stem Cell Transplantation; Inflammation; Toll-Like Receptor 4;
Rats
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SPEEIEAR R (severe acute pancreatitis,
SAP) JE—Fii ILASETRE, JFRIEL, WIEEE",
SAPKRIE LA 2%, AL JAE S . AR Ak I A
TINE R R SN (T2 N R G & (B NI @
JBeE R, TR B R TR A, S
K RIEAML, 51 K BRI SUIAE B . 40 4K
TCAF, i n M AR O AR 55 O R AE R HE R
R B, RS R RORYT I, HISAP
SBE RAE RN, LA 1 IR L U A7, R AR O
I RRE KA, Bg s, ARAEEE L. [
FRT M ( mesenchymal stem cells, MSC ) /&
— A T A, B 2 AR RE L RS e
PE, W2 5HUAGREERTY, HETS 7R XY
R FRGUMELLBEIR I S50 [ MR IR T U —
HERES, MR R B, MSCHRAEH A & HE SAP
PR AU 0 T BE L (B R BILAR i E IR AT
TollBESZ 144 (toll-like receptor 4, TLR4) A
F -k Bp65 (nuclear factor- k Bp65, NF-«k Bp65)
T e — b LAY JERE {5 S E L BT IS RE X R 1
A H A FRIB BT, S5 RERN AR M
AR, SAPE ML P TLR4/NF- k Bp65
BT R AR o AR ST BEM S C X
SAP AR B AE M 1 /E FH S H X TLR4/NF- k Bp65i
W PEAT A, LR BB MS CIR I SAPHY Al BE
BLH -

1 AR

1.1

1.1 SE%ad 5% SD fEFE KR A
w5 B sy, A RTES . SYXK ()
2019-0050, 7~8 Ji#%, K& 280~320 g T A
KEBEZRR 22~24 C. MXEE 50%~60% 5
Wi 35 b O R EME 3R 7 A, FRUEGRDRE, JC TR 5
Ko AT AL S Y I 2 st .

1.1.2 4. 22X A E RELZ (B
W8 A YR e AT BRAA R ), A B AU JIE R 4
( FHE Sigma A7) o VEH B (amylase, AMS)
A& (ROUE LAY TRARAER) , IR
(lipase, LPS) il & (At ot Rl 48 = A 1k B 6y A7
FRAT ) , HAr % 6 (interleukin 6, IL-6) . HAY
% 1B (interleukin 1 B, IL-1B ) . MRS H
TNF- o ) AR

% o (tumor necrosis factor a ,

© WA )T i [ & F I F 2P H

PEWL B} 322 (enzyme linked immunosorbent assay,

ELISA ) Al & (A TRAGRAR ) ,
R Eagle's ¥5 % & (DMEM, 3£ [& Hyclone A
Al ), i E A E AL (superoxide dismutase,

SOD) . N .f# (malondialdehyde, MDA ) i 5l
& (LmHfEEEYREARAR) , AR - H#
21 Y% {4 (hematoxylin-eosin staining, HE ) & 5
& (PEAZXREYWREARAR) , mITKR
TLR4 . B&FE 046K T 88 (myeloid differentiation
factor 88, MyD88 ) . NF-k Bp65, p-NF-«k Bp65
— PR PR 1eC bt (b i SR A
FR/AF]) o FACSCanto T Ji 041X ( £E BD 24
") , OLYMPUSAUS5400 4 [ #h/E L3 7 4% ( |
ARBEAAEHARAF ), Multiskan BRI (32
B FEER CHERAR ), 5418R m A E.OHL (1
[E Eppendorf 22 H] ) , Mx3005P 5Z i} 2% ) 2E & /7
Hr (real-time fluorescence quantitative analysis,

RT-PCR) X ( LE LR AR ) , NI500 i
s ( HARJERAR ) o

1.2 Ak

121 FHMSC o &, Bh. L2 AHE& HEH
mrOLJE, BEALEL S HORR, 2% I 240 50 me/ke
(0.25 mL/100 g I i 7 T RR Y, Wik ab 38, A IE
JIg i A 4 D b B RE BT T AR A . B R L DMEM
Ve, BEIRM N BCE A, N 20% BR A4 IS

100 U/mL HE E . 100 U/mL #f 5 R IR 52 5L,

BTN ek, WA 37 ¢, WA 95%. W
SO A A L 80% B, AR AL . BRI,

B S ARAn b AT %, Wi TR IE 4 .

25 g 2 A0 A AR T 4 B 2 T AR AR A 2R, T
Pk CD45. CD9O0, VAR ZXf HE B A4 AE hy X R

FHLAT, B 50 me/L & 4, 6- BEK —2— 2% JE ng| ik
R JIG 1T 355 35 35 L I B B MSC B 3500, 8t I F
FRic 4, 224 ho RE5AM 4, 6- BEK —2- %
FE 0| W DURE R 22 ER VA TR PR R, 0.25% B 11 it 31
b, AT, 1000 r/min B0, BELFRES em, b
5 min, T 2K, BEFLL 1500 r/min B0, B0
42 8 em, S min, FEIHR. IMAEEFRW,
AN 1.0 x 10/ mL B IF K .

1.2.2 B MSC & A#n R0 A Kol 2k .

290 00 00 R A T A4 B v B T IR VT A A T D o A
AR IR g U 5 ARAE KRS R A4, 0.25%
JRE G AL, AP 24 FLER, HE 1 x 10Y L.
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P2 d, HL3AFLIEALTHE, & FLiE 3k, BUE
B, L8 d, LK ahZ ., 40 i s EE R
B s AU AEKRE R0, 0.25% B 1L,
oM R AT IS M E S L, 7E 3.5 em HE R
ML PR, HeE 3.5 x 107/L, 4Ef 2 h, BEHLESE
3RS M A AR, #0018 h, BOFHME, 2]
k. 20 sEREIE BERIE : R 5 AT ECE R A0,
0.25% JERFHAL, 78 6 FLAUNEEFD, 2% 100 4~/ 1L,
Figt 16 do 2k dUE g B 1B R A M B, Tt
TR L v A TR R, B B A 4 RS/ 4 D A B AL
x 100%

1.2.3 #AH &5 54 B 40 2 KBRSk
il 2 SAP KEBLAL: ARATAS T 12 h, 2% I
44 50 mg/kg (0.25 mL/100g ) JE Ji 13 55 R BF
F-EM [ FFEAR G . BRI IE Y0, Rk
R, WaE T RISk E, T eIk
5, S EERW G RE, WA, WA RE
1.5 em, B DIGUM A BEIC A o K 3.5% 2B i 4
RHAREN 0.1 mL/100 g 7 A, TEH#E 0.1 mL/min,
B S AR R 7 10 min, PLEERL S AERE AT LK
BRI AR 1 I B AR BETE B SR I PRFE AR AR AR
R IERB AR . 40 HR RSB Y 36 2, )
K 90.0%. 36 RN/ AR . MSC I8
VRS AL (ME R4 )« MSC R # keSS4 (2
FrIk e ST 2H ) . MSC IE BT R E Ik T (B
A, BAHS 9 Ko HEo HREAERK
FARY, BFERYTFE, BHFORBEIE, XM,
A Ath Ak 2

1.24 ZFHHpFm HHEME 12 h FFIHREH A,
JE T SZH L 1.0 x 10%/mL B B MSC 7% Wi E 47
I T P RS M, & 10 mL/kg. & Bk i 55 41 LA
1.0 x 10°/mL ‘Hf MSC B VE AT ki S B At
& 10 mL/kg, 86 A 7 54 B LL 1.0 x 10%/mL
B MSC B IR AT 0 I e . R ke A,
10 mL/kg. fBF AL, BRI DLAE i A ER K
WS, WA 10 mL/kg.

1.2.5 RMAELE AT 24 h, KRR 2% 1%
B FE 240 50 mg/kg (0.25 mL/100g ) i 1 1 55 JBR B
Wi sk b B, FTIF 0 I, DA DK R I 258 000 s ke
HHC3 mL I, LA RV iE AMS . LPS 7K
FIIFME I, $RBNIF o0 B AR AL ZY, K IR 4L 2155 R
54y Hod 4 038 TR, DA R AR AE S bR |
AL N #4FE AR % TLR4 . NF-« Bp65 & H; 55 4

© WA )T i [ & F I F 2P H

L ET 4% 2R WEERE, HT HE §ua,
1.2.6 MBALRKRELEFHEN KA HE B Ak
Kl B 4% Z R WP EERARRAL, B TERZ
RPMERW, BREEWIRENIK, ZHIAEN], M,
Yk, B3 pm, AU 8 THHIRA, N# 2 he
AT HE G 8, 95% £ BEIZ 0 2 min, 100% & P
B 10 min, ZHRGEN], MR E . U A
BT WA TS, 25U R BEALIE I 5 A AL
( x200) , 4387 AR 4L 800 BB & 24 s . AR
Sehmidt PFA3 AR E AT HLE 4> U0 T A L 4G
AR WL SRBE . RAE 4 Wi, JKAP . JCOKAR, 3
0455 /NTFEIBEY Y5k, 311 4 AN Rk,
T2 40 BRRRRBETRIEY K, I3 2 AR B IR
Bysk, h45r. W TH, 304 1~2 4k
W, 314y 3~4 kb, 3T 2 435 5~6 Ab i,
34 = 7hbihim, If 455 WEE: JEIRE, Tt
04%; 1~4/HP IK3E, it 143; 5~10/HP 3R3E, if
2455 11~16/HP K46, i 3 4r; = 17/HP [ 5L,
P45y, RIE: O~1/HP RAEANMEIRIE, i 04
2~10/HP RAEA MR, 11 455 11~20/HP KIE
IR, T2 48 21~30/HP RIEAM MR, it
34r; = 31/HP RIEMMERNE, 1445, H2 8%
55 2 & 09 BB A ST AT PR, BOE A
1.2.7 ik AMS, LPS K-F#ml BRI K&
Pk, 4 °C, 4 000 r/min B0, BOFEHES5 em,
10 min, B2 M. >R A H (0 32 46 0 1 v
AMS KF, R4 H S AR B AT R . R
FH I3 b R I 4 3 R I LPS AKF, A R
HRORR) G BT B, AR 7 W 20 6 HY 2
i R A R, X LPS 3k R AT AR

1.2.8 IL-6, IL-1B3 . TNF-a &K F #%a R M
ELISA kil o HO A DR A7 R 20 21, oK T il
% 10% 213, 4 °C, 10 000 r/min B 0>, B0 2ER
8 em, 10 min, B FIHW. ML IL-6, IL-18 .
TNF- o 2055 & UL 45 . PRI 450 nm
AW AR o DA AR A, DABR T il ok B A
Nebr, B EERR I 2R, e EAR A O (E AR A5 v B
1.2.9 SOD. MDA A& -F#m R FH ¥ Rk k6
SOD KV B AMRAEEIRA L, Kis T fil4 10%
513K . 4 °C, 3500 r/min B0, BOFERE 8 em, I
10 min, MU LBV, ™A% 4% 18 SOD &7 & H Ul
WP, BA 34, LRER 3K, BFYE.
KA EL L 22 FR A I MDA 7K P TR B 4 200
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530 %

A 10 mL B0, AR R BB R 22 o 38V Wom A
WEE., £85HIMA 0.6% TBA W 2 mL, &
A, WK 15 ming S8 KA IS PR KR A,

B AWK, 4 °C, 10 000 r/min .0, B0
%5 em, 10 min, B EEWR, AR, W
XA BRI 450 nm. 532 nm. 600 nm I K 4bWE
JEEEAE, L 6.45 (Dayyn-Deoo o ) -0.56D 50, 115
MDA 7K,

1.2.10 J& B 28 22 TLR4., MyD88. NF-«k Bp65
mRNA #8355 & 12 4@ K RT-PCR &,

B AR AR 4180, 2 Trizol L HEHUE RNA.

28 20 A0 3 GO0 BE TR T 4R ARG B RNA JiT i . Wk
JE, K S RNA HF— 5 0 s it cDNA, 5271 RT-
PCR %o #JH GeneBank £ 4 K Bl TLR4 .

MyD88. NF-«k Bp65 JEH ¥ 5. 5/#iit: TLR4
IEM: 5'-GAG GAC TGG GTG AGA AAG GA-3';

KA. 5'-GAA ACT AGG GAT GGT GAG GA-3',

MyD88 iE [i]: 5'-ATC GCT GTT CTT GAA CCC
TCG-3'; fIi: 5'-CTC ACG GTC TAA CAG GCC
AG-3'. NF-k Bp65 IF [1]: 5'-ATG TTC CAD GTA
TGA CTA TCA GG-3'; J Inl: 5'-GAA GAG ACC
AGT AAT CAC GAC A-3', B -actin 1IE[i]: 5'-TAC
GAT TCT CCC ATC AACT-3"'; &H]: 5'-GTC TGG
TAA TCT CGC ACT C-3'. R4 95 CAEHE,

3 min; 95 C, 30s; 55 °C, 30s; 72 C, 30 s;

72 °C, 10 min, 40 MEH . RMAEFR: 12.5 pL
Power Taq PCR Master Mix, 1 pL 519, Tif
1%, 1.5 uL ¢cDNA, BEfEWEEER AUk, R BERE
I RS HTHL UK 55447, DL B -actin HINZ:,

1% TLR4. MyD88, NF-«k Bp65 mRNA #iXf#ik
SR (2700

1.2.11  J& B 44 2 TLR4. MyD88. NF-k Bp65
FoARsr ik TN K Western blot A,

BORARAF R L, B TR KAELR, MA
I mL PIPA 24k . SE HBEIHIH], vk B2, &
AR BN %, 4 °C, 12 000 r/min B0, BL2E
%5 cm, 15 min, W EHE®R. UEKRF2x
FEGopi im A, W, 3£ 10 min, HEAAEM, 1L
R . e R R B 2R TN M Tk e T ¢
Bk, FERRCN . A 5% BEAs WKy, EH| T, #%
PRE 2 he JIA TLR4, MyD88. p-NF-« Bp65 .,

NF-« Bp65 —#i (1:500) , 4 C, WHLR; MA

© WA )T i [ & F I F 2P H

2EPT R 40 1gG (1:5000) , =i FWFHE 2 ho B
BE, EW T LLTBST #EKVERE 10 min, 33 ¥k, B
oG, W, B, B TRRMAEBIL, WE TLR4 .
MyD88 . p-NF-«k Bp65. NF-«k Bp65 E KL, LU
Image] BG4, Xt 45 B Ar 4% 19 K 5 {8 F
175311, LA B-actin ANZ, HMEARBAKFEH
P55 A9 &M K AR/ B -actin 25747 K FE AR5 .
1.3 it 4bE

K FISPSS 19.048 i+ #4443 A Bt , it & %R}
LR £ hrifE 2 (x+s) Fon, BT RERHLE
KB D7 2081, PIPIAEAR SR FHLSD -tk
5. P<0.05HZESF AT E XL,

2 # X

2.1 B MSC £%E

BT BR B BEMSCREMRIE | imAEA K
(E1) 5 waAdnpEi R Mt E£ilcpas, £
K R1.25%; FRIKCDIO, F£LXFEN9.89%
(E2) .
2.2 B¥ MSC FAh#m

g0 A K R 25 R W, S SR A A K i
&S ST B, 1 dWNRIEIR, 2~5 dAXTEUEK
W, A6 dANM KIS, 8 diE AR, 4
JibL s R 2 SR R, BSR4 L B 9T %, 2
Fi14 higBE RIS E, R ERERE, MEER
(96.12+£0.85) %, 4l va TP 45 R WoR,
S5 MIERIG dBE R I LA S . X gt LR
ANEESRANNE I R (E3) .

B 1 % 5HK88 MSCHE (x100)
Figure 1 Morphology of bone marrow MSCs at Sth passage
(x100)
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100 100
30+ 80
601 60
| 1.25% | |
| | !
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204 204
r T T () =y T
-10°-10'10° 10 100 10 -10°-10' 10° 10 010
A B
B2 mXMESH  A: KA CD45 (1.25% ) 5 B: F#i5 CDI0 (99.89% )
Figure2 Flow cytometry analysis A: Low CD4S expression (1.25%); B: High CD90 expression (99.89%)
14r 100¢
—~  12F
= 80t
E 10} IS
x sl ;%_ 60
B =
= = 40t
=2 =5
g5 4t
20}
21
0 2 4 6 8 10 0 2 4 6 8 10 12 14 16 18 20
A (d) A A (d) B

3 B85 MSC iF i

B: Adherence rate of the bone marrow MSCs at the Sth passage

2.3 BERAAREESFERRIEITS

5 F A AR A SV S IE R, 45 R T R,
Vi) 5 6 D, 4 M 400 B R Wi o TR A e R 2 B A
AL, FEREIRIEA M, MR b B i
HEA KRR MR, R R B R
BB FaAEDA B . SHEAH kR, BERE
SHeH . RNk E ST A WA T G A AR 4 2
AR AL [ R B R, IRIRSS MR E AL, IR
WK B, R OAE 40 M= 2>, Hop A
S dE e (E4) o SEmEHERM . B
M. K. RIEPFF I, ZRAEHITFE XL
(#P<0.05) . BEARIY] | JE I G4 . R # K
TESTA . BRCAESTALA KA L . IRFE . RAE
TE R ENL, MR AERITFEX (B
P<0.05) (1) .
2.4 MmiEF AMS. LPS k¥

HFARALK, KFERHAAMS, LPSKF

© WA )T i [ & F I F 2P H

A: 5B S AVEBE MSC AR KL B 45 5 AUBHEE MSC Ay RER

Figure 3 Determination of the viability of the bone marrow MSCs

A: Growth curve bone marrow MSCs at the Sth passage;

W BT E (¥P<0.05) , H W I 45 ki 76 4
BRI, MEREESA . B bkiES A, Ba s
FR) T s R B AR R AR, 4R 22 R GiitoE i X
(¥P<0.05) (F£2) .
2.5 IL-6, IL-1B . TNF-a 7kF
H5HFEFARMAILE, FE/LHAIL-6. IL-18 .
TNF- o KBRS (3HP<0.05) , H& TS
PRAERL RV | M T AL . R b S AL BKA
T 5 40 v R R R R A, ZHH) 22 /A St
N (HP<0.05) (#£3)
2.6 SOD. MDA 7k
H5HBFEFARAILE, &EBHASODKT UL K
i, MDAZK B R F+& (¥P<0.05) , HPHiTE
bR AR A R B FEASS AU 2 | MR SRS AL . R R K
ST . BRGSO BEAR, HE 2= 5B A St
N (HP<0.05) (F£4)
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KA
v

4

B! T YR » = MR
U8 20 A o nls

% L

B4 SHXRFEBALREEESFNE (HEx200) A BTFARH; B: BRIH; C. WEESH: D . Rk,
E . BRATES

Figure 4 Comparison of pathological changes of the pancreatic tissue in each group (HEx200) A: Sham operation group; B: Model

group; C: Intraperitoneal injection group; D: Tail vein injection group; E: Combined injection group

F1 BHEHRRRIRREITES R (x5, n=9)

Table 1 Comparison of pathological scores of pancreas among groups (x+s, n=9)

ZH 5 KA HA 1L b4 RAE
BRFRA 0.20+0.12 0.20+0.11 0.20+0.11 0.20 £0.13
R 3.60 +0.15" 3.20+0.13" 1.80 +0.12" 2.40 +0.15"

G T A e 1.80 +0.15"? 2.20+0.14"? 1.60 £ 0.13"? 1.80 £0.13"?
FEFR DK ST 2H 1.60 +0.15"%? 1.80 + 0.12"-%- 1.20 +0.12"2? 1.20 +0.13"-2-
A A4 1.20 £0.18" 239 1.20 £ 0.12"- 239 0.80 +0.11"2-3% 0.80 + 0.14"-2-9
F 586.723 748.207 418.726 528.307
P <0.001 <0.001 <0.001 <0.001

H: 1) SIETFARAIE, P<0.05; 2) SR L, P<0.05; 3) SIEEESAE, P<0.05; 4) SRS,
P<0.05

Note: 1) P<0.0S vs. sham operation group; 2) P<0.0S vs. model group; 3) P<0.0S vs. intraperitoneal injection group; 4) P<0.0S vs. tail vein
injection group

Fx2 HHEKRAMS, LPSKFELLE (x+s, n=9, U/mL)
Table2 Comparison of the levels of AMS and LPS among groups (X+s, n=9, U/mL)

ZH 5] AMS LPS
BFARA 242 +0.15 6.15 £ 0.46
PRI 6.91 + 0.35" 12.65 + 0.52"

G e T B e 5.57 +0.34"? 10.02 = 0.57"?
SE Ik 2 452 +0.29"%7 8.69 + 0.54"-2
AR 3.15+0.28" 239 7.51 £0.43"2-39
F 367.612 226.134
P <0.001 <0.001

e 1) 5EFRA LR, P<0.05; 2) SHEMALE, P<0.05; 3) SIEEESHILE, P<0.05; 4) 5E#HMEFH L,
P<0.05

Note: 1) P<0.0S vs. sham operation group; 2) P<0.0S vs. model group; 3) P<0.0S vs. intraperitoneal injection group; 4) P<0.0S vs. tail vein
injection group
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x3 BAKRIL-6. IL-1B. TNF-o KFELER (x+s)
Table3 Comparison of the levels of IL-6, IL-1B and TNF-a among groups (X+s)

A 11-6 (ng/mL) IL-1B8 (pg/mL) TNF- o (ng/mL)

BFARA 18.62 +2.51 19.58 + 3.02 21.03 £ 4.62
TR ZH 124.15 £ 9.63" 104.16 + 8.52" 118.62 + 8.22"
Y6 R e A e 92.51 +4.88"? 85.24 +5.23"% 95.23 +7.02"?
Bk ST 81.24 + 5.24"29 72.15 +4.55"29 77.12 +6.51"29
i e E N el 50.65 + 4.58" 29 50.05 £ 5.12"- 234 42.62 +3.65" 29

F 458.857 330.974 379.697

P <0.001 <0.001 <0.001

e 1) SEFARALIE, P<0.05; 2) SERLINE, P<0.05; 3) SEEENALE, P<0.05; 4) SRERHIKIESLE,
P<0.05
Note: 1) P<0.0S vs. sham operation group; 2) P<0.0S vs. model group; 3) P<0.0S vs. intraperitoneal injection group; 4) P<0.05 vs. tail vein

injection group

®4 HBAKXR SOD. MDA KF L% (*+s)
Table4 Comparison of the levels of SOD and MDA among groups (¥+s)

2 ) SOD ( NU/mg ) MDA ( nmol/mgl. )
fRFARA 115.24 + 6.25 1.23+0.26
TR ZH 80.02 £ 4.12" 2.95+0.28"
N i B e 88.96 + 5.14"? 2.21+0.25"?
Rk 4 97.45 + 52729 1.46 = 0.22"-29
A 104.65 + 6.18" -9 1.30 £ 0217299
F 58.607 82.566
P <0.001 <0.001

1) SEFARUALE, P<0.05; 2) SERMANE, P<0.05; 3) SEEERALLE, P<0.05; 4) 5RFHIKETH AL,
P<0.05
Note: 1) P<0.05 vs. sham operation group; 2) P<0.0S vs. model group; 3) P<0.05 vs. intraperitoneal injection group; 4) P<0.0S vs. tail vein

injection group

2.7 TLR4, MyD88. NF-k Bp65 mRNA #3t& WFG bR AR AL TR BE AR LA AL . JE s A . R
KE kB2 . G S AR R B AL, ARl 22 F
HRFARALE, F£EBATLR4, MyD83 it L ($4P<0.05) ; £ ZANF-k Bp653 kK

mRNAMI X F ik w S0 BT & ($P<0.05) , HW A B ZE RIS R E L (P>0.05) (%K5) .

#*5 HHATLR4, MyD88. NF-« Bp653 mRNA HHIfFRIXBLLE (Fxs)
Table 5 Comparison of relative expressions of TLR4, MyD88 and NF-xBp65 mRNA among groups (x+s)

4151 TLR4 MyD88 NF- k Bp65
BRFARH 0.21+0.03 1.03+0.12 0.31 +0.05
TR 0.78 + 0.09" 3.06 +0.19" 0.32 + 0.05
G T A e 0.61 +0.08"? 2.54 +0.15"? 0.31 £ 0.06
FE RIS 0.46 + 0.05" 2 2.04+0.16"27 0.31+0.08
AT 0.34 £ 0.04" 29 1.42 £0.13%-2-39 0.32 £0.07

F 122.132 262.255 0.069
P <0.001 <0.001 0.991

e 1) SETFARANE, P<0.05; 2) SHABIALE, P<0.05; 3) SIERENALE, P<0.05; 4) S5RFKENH L,
P<0.05
Note: 1) P<0.0S vs. sham operation group; 2) P<0.05 vs. model group; 3) P<0.0S vs. intraperitoneal injection group; 4) P<0.05 vs. tail vein

injection group
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2.8 TLR4. MyD88. p-NF-«k Bp65. NF-
k Bp65 EAMENRIEZE
H5BRFAAILK, £EBHATLRY, MyD8S

AR E KR M p-NF-k Bp65/NF-k Bp65%)

Wl e (3P<0.05) o H 4 548 b5 19 A8 1k 2

JEAERC I | MRS A . B E KA. BA

TESF AR BEAR, diH 2R A St E L (8

P<0.05) (KEl5) (%6) .

‘! B L U8
N ot e g

TLR4

Myd$s8

p-NF-xBp65

NF-kBp65

B-actin

B 5 Western blot # il f& B 44 41 TLR4. p-NF-« Bp65.
NF- k Bp65 &R X%
Figure 5 Protein expressions of TLR4, p-NF-kBp65 and NF-

kBp6S5 in pancreatic tissue determined by Western blot

#®6 EETLR4, MyD88. p-NF-k Bp65, NF-« Bp65 EEMEIRIZBLLE (*+s)
Table 6 Comparison of relative protein expressions of TLR4, MyD88 , p-NF-kBp65 and NF-kBp65 among groups (x+s)

415 TLR4 MyD88 p-NF- k Bp65/NF- k Bp65

RFARAH 0.21 £ 0.05 0.17 +0.02 0.76 + 0.06
FRFIZ 0.65 + 0.08" 0.42 + 0.04" 1.35 + 0.08"
J I v 5 2 0.41 +0.05"? 0.35+0.02"? 1.15 £ 0.09"?
e ik 4R 0.38 +0.04"2 0.28 +0.04"2? 0.96 + 0.07">?
A4 0.31 +0.04"239 0.25 +0.04" 79 0.88 +0.08" %7

F 85.430 73.366 82.883

P <0.001 <0.001 <0.001

e 1) SERTFARANE, P<0.05; 2) SEBIHLE, P<0.05; 3) SEETSHILE, P<0.05; 4) 5RFKTHIZH L,

P<0.05

Note: 1) P<0.0S vs. sham operation group; 2) P<0.0S vs. model group; 3) P<0.0S vs. intraperitoneal injection group; 4) P<0.0S vs. tail vein

injection group
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