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Abstract: Objective To investigate the effect and its protective mechanism of urolithin A (UroA) on pancreatic injury
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in rats with severe acute pancreatitis (SAP). Methods Thirty—six healthy male SD rats were randomly divided into the sham
group, the SAP group and the UroA group, with 12 rats in each group. The SAP model was established by retrograde
perfusion of 5% sodium taurocholate into biliopancreatic duct. The UroA group was given intervention 10 mg/kg by UroA
once 6 h for 4 times immediately after operation. Twenty—four hours after modeling, the ascites volume was counted.
Meanwhile, the serum lipase (LPS) level was detected. The serum levels of interleukin—6 (IL.-6) and tumor necrosis factor-o
(TNF- a) were detected by enzyme-linked immunosorbent assay, and the pathological injury of pancreatic tissue was
detected by HE staining. The expression levels of 1L-6, TNF-a, TLR4, MyD88 and NF-kB mRNA in pancreatic tissue were
analyzed by RT-qPCR. The protein expressions of TLR4, MyD88 and NF-«kB p65 in pancreatic tissue were detected by
Western blot assay. Results
SAP group (P <0.05), ascites volume and pancreatic pathological score increased (P <0.05) and the mRNA levels of 11.-6,
TNF-a, TLR4, MyD88, NF-kB and the protein expression of TLR4, MyD88, NF~kB p65 in pancreatic tissue were also up—
regulated (P <0.05). Compared with the SAP group, the pancreatic pathological injury significantly improved in the UroA
group. The serum levels of LPS, 11.-6 and TNF-a were significant decreased. In addition, TLR4, MyD88, NF-kB protein
and mRNA levels were decreased (P <0.05). Conclusion UroA can alleviate the pathological injury of pancreas in rats

Compared with the sham group, the serum levels of LPS, IL-6 and TNF-a increased in the

with SAP, and its mechanism may be related to inhibiting the activation of TLR4/NF-«kB signaling pathway, and thereby

inhibiting inflammatory response.
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A ) 5 LA (DMSO) | AR 3 44 4k ) i (horse radish
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1E 450 nm PAAL Y OD {H, 2 b i 26, 153 M i v 1L-6.
TNF-a /KRR BEHLAER 5 A FEAS SEA T A

1.2.5  RARAISURELARI I SD K RUA s SR 4l 240,
TBAT T 4% 225 WP [ 17, WK, A s T, B0 B, I
BRI IRAANE P20 (HE) Yo 0, 7E 96 IE B 0 flse T ILER ik
LR 25 FRAR A B I, IE B % Schmide 2 (AR EAL T2 2
85, 6 K BB IR 2] B A AR B AE PR oy . AR AL IR S
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Jin B-actin \ TLR4 \MyD88 \NF—«kB p65 —4t (Fi B L i35 4 1:
1000), T4 CHIRME PVDF L%, WS FH 1L 240/ B
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1.2.7  RT-qPCR 7% 5 M JB& Bt 41 21 IL-6. TNF- o, TLR4.,
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Tab.1 Primer sequences
x1 51¥F5
LR 44 R 5151 (5'—3") PR (bp)
TLR4 7 : TATCGGTGGTCAGTGTGCTT 104
T#: CTCGTTTCTCACCCAGTCCT
MyD88  E¥i#: TTCGACGCCTTCATCTGCTA e
U7 : CATGCGACGACACCTTTTCT
NF-kB  [Ji#: ACGCAAAAGGACCTACGAGA o7
U7 : ATGGTGCTGAGGGATGTTGA
11.-6 i :GGAGTTCCGTTTCTACCTGG 103
i : GCCGAGTAGACCTCATAGTG
TNF-a  [Ji#: GCGTGTTCATCCGTTCTCTACC 167
I : TACTTCAGCGTCTCGTGTGTTTCT
GAPDH L'} : CCATTCTTCCACCTTTGATGCT
T : TGTTGCTGTAGCCATATTCATTGT 181
2 #R

2.1 UroA X SAP K ERUBE IR EEEA (5 1052 HE 4
6, 5% 7 Sham ZH i iR 2 S5 44 52 4, 35543 (RS K il
A UL/ RPEA IR B S A IE #  SAP 4L AR
AN R IR A 2L, R R MR IR, IR 1 21
KA PRFE | H L 5 UroA 21 Ji i s BiLE51 47 55 SAP 41K
SUBA 20 5%, LI 1. 55 Sham 40 A H , SAP 4 K¢
UroA 41 A9 Ji B B2 0F 43 I Y LPS ZKSE T, 5
SAPZIAHLL , UroA 4 R AR B VT3 ML LPS 7KF-
A, 2 3B Gt # 8 L(P < 0.05), W42,

i

Sham 2

SAP?EN UroA 2
Fig. 1 Pancreatic tissue stained with HE in each group (X200)

B 40k BUBIRALS HE 3 (3,(x200)
2.2 UroAXf SAP R EME/KEAEZM  Sham 2 \SAP
20 % UroA 41 K4 2ET-0.5.2 H . Sham 4 .SAP
20 % UroA 4 ) 18 /K & (mL) 43 51 i 0.42+0.30,
17.1043.40, 1.64+0.69, 22 F A G it 245 X (n=5, F=
107.086,P <0.01) . 5 Sham ZH4H [V, SAP £H 5 7K £
W, 5 SAP 4 AH Lt , UroA 41 I 7K & 3 /b (1
P<0.05),
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Tab.2 Comparison of pancreatic histopathological scores
and serum lipase levels between the three groups

x2 HAXRBRANREFITSRMFLPS KTELLE

(n=5,x+s)
215 [HRBRR 2D (4) 10137 LPS(U/L)
Sham 2 3.10£0.96 55.19+9.94
SAPZH 13.20%1.15 139.70+5.36*
UroA 21 9.90+0.65® 90.82+7.19
F 148.729* * 181.114% *

Tianjin Med J, June 2023, Vol. 51 No. 6

Tab.5 Comparison of relative protein expression levels of
TLR4, MyD88 and NF-kB p65 in pancreatic tissue of rats
between the three groups
x5 RAXREFAL DT TLR4, MyDSS F NF—«B p65

“*P<0.01;* 5 Sham 41 H 5, 5 SAP 4l L, P<0.05; &
3—5 [l
2.3 UroA X} SAP K FUIMLTE M R AR 41 21 R PEH 74
IBKERYSEN 5 Sham ZHAH HE , SAP 20 K LI i &
JHRARAH LU IL-6 \ TNF-o FU 2635 THE (P < 0.05) 55
SAP 4L EE , UroA 21 K FRUIML 75 A2 I IR TL-6 .\ TNF-a
2R IKEREAR (P < 0.05) , W3 3.

Tab.3 Comparison of IL-6 and TNF-« in serum and
pancreatic tissue of rats between the three groups
3 3AXRMFBEMHEIRELIL-6. TNF-a K

FTixKFLLE (x+s)
i3 (n=5,ng/L.) JRARZ (n=3)
2153

IL-6 TNF-a IL-6 TNF-a

Sham#H  28.49+5.50 83.98+4.14 1.24+0.46 1.00+0.06
SAPAH  66.15+4.09°  172.80+24.53* 48.72+4.99*  5.34+0.38*
UroAZH  39.55+3.61%» 102.00+10.11"> 24.48+8.14* 1.78+0.06"
F 93.652* * 45.869* * 55.545%* 319.328**

2.4  UroA X} SAP K i TLR4/NF-«B mRNA F1# H
FIkKFHI R SAP 41 TLR4 . MyD88 NF-«B [
mRNA 7KV K 8 R IA 5 T Sham 41, 5 SAP 4 [t
3, UroA 2] TLR4 \MyD88 .NF—«B [¥) mRNA 7K FllZE
FZE N TR, ZR A5 FE X (P<0.05), L3
4.5, 2,
Tab.4 Comparision of relative levels of TLR4, MyDS88
and NF-kB mRNA in pancreatic tissue of rats

between the three groups

F<4 HHEKXRIERELR SR B TLR4 MyD88  NF-«B

mRNA FKiAKFELLEL (n=3,x+s)
2135 TLR4 MyD88 NF-kB
Sham 4 1.01+0.02 1.01+0.20 0.99+0.02
SAPZH 2.43%0.17 5.24+0.36 1.94+0.09
UroA £ 1.1220.17" 3.78+0.12 1.5620.12
F 94.740* * 225.088* * 86.994% *
3 itig

SAP J&—Fift 1 Z2 [ IR 5 2 ) R AE 1R 900 , G
WU, SR & 45 R S EUR T B 2 4 By R 1
SO o SAP I 4 240 o PA 14 i B A i, L BSOR i

EARFRIEKFELLR (n=3,x+s)
215 TLR4 MyD88 NF-kB p65
Sham 41 0.25+0.10 0.36=0.10 0.27+0.04
SAP4] 0.95+0.16* 0.91+0.06 0.98+0.07
UroA 21 0.59+0.15% 0.49+0.12" 0.42+0.09
F 18.592% * 27.074** 85.135%*
Sham4] SAPZH UroA 4
NF-kBp65 | = = - | 65 ku
MyD8S | e— - | 33 Lu
TLR4 S s | 05 ku

Fig. 2 Western blot detection of protein expression levels of TLR4,

MyD88 and NF-kB p65 in pancreatic tissue
2 G BN A IR BUBR AR 4141 TLR4 \MyD88 .NF-kB p65 fY
HHEE SN

4 I PR I8 IR 2% 1 RAE DR R, A T TR AR =)
HRANER AR SMERS DI RE M 7, T3 B R MR N 25
HAE(SIRS) 245 B DIREREAY, H 2501, KT anfa
P SAP B 18 RAE N, AR T K R RS,
{EAT R 2 FE S A R X2 . BE X RERAE IR
U5 25 W) B R R 25 B 2E i 9 B B 2 —
UroA SRV T A1 1 5% PS5 & & AL TR 2 W i
B , AR = A S 40 A 7 1M % RN 2
4Urh, UroA HAT R AT (T 32 M g A ko) A iy
T A8 SRS HAEIAY Y SAP Jy T HA FE AT A TR AN
I IR AL T RE o PR LA ST 81T T UroA Xf SAP Ji
PR B VR o 98 & BN UroA J5 , SAP K
BRI AR E 8D, I3 R T R AR, MR A 3453 4 )
et | 7R UroA 1006 SAP KBRS T4 .

UroA B HLRAE , C7E 2 Fh RAE LG h 15
FESZ™ . Wang %" 58 A& B UroA 38 13l 55 fiE
RYNMIP F TNF-o TL-1B 25 B 23K , W4 B e 1 7
R . RECA ZTAFIEHGEE T UroA TR
T {H B R DLAFFE R IE UroA X SAP H 4 AE 2
B SEIR , ASBIFSE & B UroA 41 K BLIML T 2% JB A 2H
ZUIL-6 \ TNF-o [ 7K 4558 SAP 2H BH S [ AIG , 6B T
UroA 7E SAP ' AT ST RAER , 043 AT figad 1k i il R
SiE 200 PR T (R R, DT EAC 35 S AP IR %) g 52 73

VAR SR KR AFSE SR , TLR4/NF—kB 3 & 75 SAP
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KAERRERRS TEZEM., LSRR LM EIE
R 1 BUAE R — Bl e - , 38 2k s FE T Ui
1 TLR4/NF—-«B {558 BN 1 525t SAP A iR
$i00i. TLR4 BRI PUNSZ AR G i) — 5 /B —
TS AR 11, 352250 A 7 SAA% /B W 4 U e 1, 7E R
oM SR T TG AL, 3 B RO MyD88 i 4%
P NF-kB, #E3) SAP By Bk JE ', NF-kB Jj&—
BNZHE SR R T RE S Z R SE R R o)) 7 X3k i e o7
SRR RS TR HE DNA 5 5t o % i1k
RN M RO AR R R B AR )
FEHLEH] > A WG R I T v 2 A 1
TLR4/NF-«B/NLRP3 48 P /IMAE B 15 (b i 36 T AP
PR B R 2 RE B A0 R PR TS L Fu SEURIE Y R B
UroA I 38 51 41| PI3K/AKT/NF—k B {5538 B4 15 145
/D IL~1B JIL-6 il TNF—o 25 R AEA TR K P2 A AR i
KA R B RAE R o H UroA IIPL R RN &85
TLR4 J2 MyD88 AH G i fif UL 1B . A58 &8, 5
Sham ZH Al It , TLR4 \MyD88 . NF—«B 7E SAP 21 K [l ik
PR SR T, X — S5 R IR T TLR4/NF-
kB 5538 I AE SAP TR IR RAEAT, SRR —
. UroA THl)5E , KR4 Z! TLR4/NF-kB {55
T A DG 1 S R MR 23R8 TR, $7R UroA 1T BE
38 2 41 ] TLR4/NF-wB {5 538 B 16 4k, s %
PR R R, A AEDTRAER

Z5 I, UroA W] figid it BH BT TLR4/NF-«B {5 538
BTG AL, AT/ SAP R B A DR R Rl , a8 31 %)
JHAR AP VE T, 2B T UroA X SAP H B ARt 405 B
HIAEIRIF . B SAPYGIE B 2%, K HLH M
LM E, UroA 1E SAP H [ A AR FAHLHIT 75—
H5T .
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