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HE . B R REA(PED ) 2t & MR X (AP) K RMIRIR 09 Hra R A AIE, ik H32 R
SPFZR SD Atk K A AL Hy o AL, APALR PEDIK, Sl Z4, H418 R, APARPEDIK, SAlZ4¥ R A
HAPAEAL, PFDAK. & ZA5 AT PED 5042150 mg/(kg+d) # F 47724 h, AP, AR RN #E§ 5%
05% B FRL YA, TIRRRE, MEZLXRMAKE, wFAHIE(AMY) . o g B FRF, WRia
KRR L% 3 AT AT IR IR 5, AR K K RMRAR L LR Toll B 4K 4/84F 4a i 51L& 88 (TLR 4/
MYDS88)B% &G ey kin, R LHxrBatik, APAKSMAKEN (P <0.05), oFAMY, G@A%-6
(IL—6), MBHILEF—a (TNF-a) KF, HmEiEH, TollFztk4 (TLR4) F#MYDS8SZ& @t fik &Rz F
ZH(P<0.05); 5AP4bE, PEDAK. S BHMA BV (P <0.05), fik AMY, IL-6. TNF—aK-F, HHE
4. TLR4F2MYDS8 & G A3 KL FHAK( P <0.05) ; 5 PEDARA ZL4LER, SR BAMAZAR Y (P <0.05),
B AMY, IL-6, TNF—a/K-F| 5HE#EH . TLR4AMYDSS & & st &k EHAK(P <0.05) . it PFDAF
AP K RMWIRAE BARIPAER , HAF AU T AL 474 TLR4/MYDSS 13 5l 3 LA %

KEIE . AMEMIREK ; wAERER ; BB ; Toll A4k 4/ 8 an oL & & 8818 % 5 KK

RESES . R576 XHFRIRED . A

Effects of pirfenidone on pancreatic injury and TLR4/MYDS88
signaling pathway in rats with acute pancreatitis*

Huang Li', Liu Jing’
(1. Department of Gastroenterology, Affiliated Hospital of Chengdu University, Chengdu,
Sichuan 610081, China; 2. Department of Gastrointestinal Surgery, Suining Central Hospital,
Suining, Sichuan 629099, China)

Abstract: Objective To investigate the effect of pirfenidone (PFD) on pancreatic injury in rats with acute
pancreatitis (AP) and its mechanism of action. Methods Thirty-two SPF male SD rats were randomly divided into
control group, AP group and low- and high-dose PFD groups, with 8 rats in each group. AP models were successfully
established in the AP group, and low- and high-dose PFD groups. Rats in the low- and high-dose groups were
intragastrically administrated with PFD at doses of 50 mg/(kg-d) and 150 mg/(kg-d) for 24 hours, respectively, while
those in the AP group and the control group were given the same amount of 0.5% sodium carboxymethyl cellulose.
After the intervention, the volume of ascites and serum levels of amylase (AMY) and inflammatory factors were

measured, and the histopathological changes of the pancreatic tissues were observed and scored in each group.
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Besides, the expressions of proteins associated with the Toll-like receptor 4/myeloid differentiation 88 (TLR4/

MYD88) pathway in the pancreatic tissues of rats in each group were also compared. Results The volume of

ascites, serum levels of AMY, IL-6 and TNF-a, the histopathological scores of the pancreatic tissues, and the protein
expressions of TLR4 and MYD88 in the AP group were higher than those in the control group (P < 0.05), while they

were lower in the low- and high-dose PFD groups than those in the AP group (P < 0.05) and were even lower in the

high-dose PFD group than those in the low-dose PFD group (P < 0.05). Conclusions PFD has a protective effect on

pancreatic injury in rats with AP, and its mechanism may be related to the inhibition of TLR4/MYDSS8 signaling

pathway activation.

Keywords: acute pancreatitis; pirfenidone; pancreatic injury; Toll-like receptor 4/myeloid differentiation 88
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PLAPEIER CBO R IR A A B O R E R
I PRARFAE , 2 % 9 2R i AL B A A, Hi,
I IR A7 B = 5 5 MR T 7 k. e dE 2 R
(Pirfenidone, PFD ) J& — & ML BE L 1Y /N 5 F ) it , B
AYR PUAAE Y, s e bt YRS B oR |, PFD
B AP EAR | o3 IR R 5 40, (ELAE F LTS AN i
. Toll £ 52 1K 4 (toll-like receptor 4, TLR4) /&5 #i
T ARAE 240 L 2 T, U S A3 1Y) 32 R G B A
Z—. A5 SR, TLRA 76 5 220 55 il 3 T #0G T
e B FF 20 it 43 1k 25 1 88 (myeloid differentiation factor
88, MYDS88) il f# , if5 Tt A AE L W A& AR, i | 48
SEORESE R, 42 #E TLR4/MY DS 18 [ 1% 1k ] LU it
ZUPESR B 1k R 26 K R4 B S0 I N, i L JR R 4
fi. EHT, PFD X AP [R5 43 10 O 4/ F 2 15 5 9
2 TLR4/MY D88 il A ¢ i oA LA E o PRI AR A 5T
% T TLR4/MYDSS i % #£ 1) PFD XT 5 i i & 3
ERL.
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1.1 XY

32 HSPF 4% M SD K B, 16 JA, /A & 189 ~
238 o, V-4 (209 + 18) g, Fh b 5t ME 1 57 78 A= Wy B} 4
AR AR, SE8 S A 77 18 AHIE S : SCXK (52)
20160009, 5 5 2 ¥ ffi H 7 AT HIE 45 : SYXK (52)
2021-0056 .
1.2 FERKFRMNEE
121 E&RA AFHIHERA (CAS 5 . 145-42-6,
1245 . PC1981, Jb st A AE W BH A BR A w] ), PFD
i 3 ([ 25 Ui 5 . H20133376, $iA% : 100 mg, It 50 B &

JR AT BN A ), 52 F R4 2 40 (CAS 5 : 9004
324,485 9004324, i B W R A R A
F ), 178 7€ K B (Amylase, AMY) | [ 40 g £ %% -6
(Interleukin-6, IL-6) | Jif' & IR %t Bl ¥ - o (tumor
necrosis factor— o, TNF- o) i B¢ 0 25 Wk B i 46
(enzyme linked immunosorbent assay, ELISA) iz 7 £
(AMY % 5 . HB-PD6846S, IL-6 %% 5 : IB-E19707,
TNF-a 585 : IB-E14305, ¥ L IR YR A R A
A] ), TLR4 . MYD88 i 5w [ Hi /K Sz — 4t (TLR4 5545
ZY-753Ra21,MYD88 725 : ZY91897, b ¥ -4
PHECA PR 2 7)), 75 KK - B 21 (hematoxylin—eosin
staining, HE ) 4 {01205 & ( B B Sl A BRA ) .
122 EEME BELHL(AES . CR22N, H A
Eppendorf A 7)) , B F K- (A5 : Quintix, 75 [F 3§ £
A F]) L A H SR BT A (B : Selectra E, |
g BB AR A PR A R ), Bk (LS5 SE250),
it HL Cytiva 23 7)) o
1.3 oA RAPEEISH

AREIEEE ALK 12 h, A7 K R BEPL 0 % 1
AP N PFD I i ) i 20, 4 8 Ho BRXT RS,
BT AT K B H 60 me/kg 7 6 T 55 2% I3 U LU 2 BRI
W BY B A5 BUR S P K22 em D1, [ F
LK B+ A8 W b s — /L (5 F B2 ER) L T S
— Bz i A I TR A Py X A T AR B R
PRI, TR 29 1 em 4B A B B AL, 310 5
B E o R FH I A I BH T IR g A K T 1T BB RS, DA
0.05 mL/min A4 3 B 1 A 5% 2F B BH RSN 1 mL/kg, 15
SFoehe , MEE S ~ 10 min UL AR 4 20 78 M0 7K Bk L A5
ARFTAL, B R AP K FRAR AL AT AT o AR5 25 148
Je WA TP L i s LI BE SR AL B2 KR .
X HRALTF IR B R L o i A A FEER K

PFD I | e 71 it 41 K BRUSE 289 5 ) i 2 5 49 il 57
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TN, 5 AR SR Sk IR AR 28 K UBRRRAT 5 B TLRA/MY D88 {5 3l U5

B[ 25T PFD JiE 4 50 1150 mg/(kg-d)™(0.5% 2 F 4t
SRR UL ) BE B IRYT 24 h, AP 41 X
R K SUUE B 25 0.5% R WP R 2F 4E K40
1.4 FRARE

TS HG 12 h, 440K BUN & ORI G ot
L, ESUA 2R 6 PN TR K G B T34, SR B R B 3 mL
J 3= Sk i, IR A EE R 3 000 r/min B0 10 min, 25
AR 8 em, BUMLTE B T -80 C &M T4 M. AbJE
A R, BB AR AL 20, 385y T 4% 2 5 B vh [
SE , FH T HE Y €8, U852 41 2055 B AR 1k 5 7] 4% Jik i 41
U8 T WA T TR A 3Rk .
1.5 REKENE

FH L K7 FR 5 R R K TS AR BR , 43 54 Ry
TEMBE, THREKE (ng) =i HE-TH.
1.6 ELISA & Ml ZE # Ml X B I i7& AMY. IL-6 &
TNF-a 7k

=80 C VKAE H B I35 FEAS , f# R S 4 A
BN A= A A3 BT AR I 19 AMY L IL—6 . TNF-a 7K °F- , EL
TR PRAE AL BB 2 I8 ELISA 37 & 3 45 .
1.7 HEFRENZARERRALRETH

T 2 1) PR ALY, T B B K L — R R A T
B AR IFE T ES Y R (& Spm) , A 2kK
e, TR ARG Y8, S min, H A K WhE, 1% 5 72 15 K
5346, 1% NaHCO, 335 , 0 Qe W 4% 44 2 min, 5 M
oK GE WY, PR R 3, R TR AR HE AT
HE 48, & H . 2 B Rongione P43 5 : DK il |
Jry BRAE /N [R] R 5C7E /N T] | B 96 5k g 8 JE B
BRI AN SRR AT 5 0.1.2.3 .4 58
QRAETC | Bl G B 457 J) 1B 12 1) 52 Jo 1 A < 50% =T
ST AR R 50% ~ 75% IR S T > 75% 43 5N
0.1.2.3.445 ;@ IM T 55 H i 1 FL<25% | 55 T
tB I T AR 25% ~ 50% 5% 5 Y i AR >509% ~ 70% S
J5 LT AR>S T70% 435 01,23 443 s @IRAE TG . &
A5 ) PR SR IR | ey B S 5 PR B T B < 20% L R
PE/N 2K 20% ~ 50% ™ /N2 2K > 50% 53 510
0.1.2.3.4%; @25 I | M 5t 25 /1 6 40 il <
20% \ L J5T 75 3/ 1 6 20 B 20% ~ 50% | i 5t 25 3/
AN > 50% ~ 70% | Jii I 25 96/ i 36 240 i >70% 43931
F0.1.2.3.445 BURBEPES A STZ A, 800 ~
20 4% o P2 A7 s U A [ 08252 f i 4 40 B A4 AR 1k
J& , AT

1.8 Western blotting # illl X FR f& AR 46 21 TLR4/
MYD88 i % & A K &1k

IO U ARAT W R BR AL 20, B9 R S5 o A 3 o 2% e
W, WF P R 45 20 3%, L RIPA W oK b 287 s e 20 i
10 000 r/min 0> 10 min, &0 Y42 8 em, B IE R,
5 2R R I AKREZE i 20 we IR A UEATHLTK,
M W SE R A 5% R BE W5 %3 , 35 P41 2 h Ji5 TBST i
Ve, A3 A B8 T —HT (1:100) , I EHT e —
Pr(1:5000), &85 8% R IE T H & A
Xf ik a
1.9 SHirFFHE

BT R H SPSS 21.0 Ge it . 3 %R
BIR0 = bR 2 (x £ 9) 3R, LB 220007, G LA
FHSNK—q K556 P <0.05 W2 FAG 245 X,

2 HFR

21 AAKRIEKE.AMY KFELLE

X HEZH AP 2 K PFD AR | g 551 £ 4 K IR /K &
AMY K-8, 05 22500, 2R A it (P <
0.05), 5XFHRZH b, AP 41 K PED A . i 71 & 21 i
KIS, 3 AMY 7K FH 5 (P <0.05) 5 5 AP 4 I
B, PED K 5 751 it 2 IR /K /b | I 3 AMY 7K [
ik (P <0.05) ; 5 PFD Ik 71 2 41 o4, PFD & 77 H 41
FKEWD, MTE AMY ZKFRER(P<0.05) . W1,

T 1 AHEKBREKE AMY KELLE

(n=8, x+s)

2051 J 7K i /mg AMY/(u/L)

X REZH 0.65 +0.09 1391.22 +208.12
AP4 9.77 + 1.47" 5658.78 + 845.06"
PFD I 2 6.63 £ 1.0572 431278 +632.15%%
PFD = 7 4 3.50 +0.52029 2050.12 + 307.182%
F{H 140.058 100.442

P 0.000 0.000

F o O5XHRA HHL, P<0.05; @5 AP4LELEL, P<0.05; 5
PFD {4 e, P<0.05,

2.2 4AAKRMFREREFKFELLR

X HRZH (AP 241 PFD I | o 771 o 20 K BRI 1L-6.
TNF-a K W8, G 200, ZRA 518 X
(P<0.05). 5XFHEZ L3, AP 2 J PFDAIX | & 7 it
ZH 1ML 1L-6 . TNF-a 7K P F+ 155 (P <0.05) 5 5 AP 41 [t
5, PEDAIG | i35 77 4 1 7 TL-6 \ TNF—au 7K SRR (P <
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0.05) ; 5 PFD I 5 & 41 FL %%, PFD =5 57 1 40 11 7 1L~
6 . TNF—a 7KK (P <0.05) . W2,

F2 AHEKRRMFRERFKFLLE

(n=8, x+s)

205 IL—6/(pg/mL) TNF-o/(ng/L)
pagiistail 98.96 + 14.83 173.01 = 15.95
AP 178.67 +26.817 458.79 = 38.77"
PFD{IH 4 135.72 + 20.36"% 287.66 + 25.69"2
PFD 41 111.02 + 16.5372% 213.05 +31.9672%
F{H 24.399 148.618

P1H 0.000 0.000

T OS5 XA LA, P<0.05; @5 APALLLEL, P<0.05; @5
PFD I A, P<0.05,

2.3 AAKRRBRALFETNH

Xof B8 41 A BRI R 2 4TI Y, R 8K B 4 41
I 7K i K 5 A A0 3R 5 AP 21 K RS iR A 40 5%
2 B 5 A K i LR B 4 E A BRI L T AL AR 76 40
HELIRE 5 PFD AR 751 15 2 K B350 43 sk 4, A7 mT D358 43
I 760 200 Gt B SRBE | LA B B 43 9 E 40 M 121 5 v )
it 2 i B 2 PR B AR e A R . LA

X HRZ AP ZH (PFDAIR | 0 it 4D B PE 3 2 lhy
(1.43 +0.30),(12.77 + 1.90).(8.59 + 1.23).(5.33 + 0.79)47,
GITESHT, R A G R L (F =127.246, P =
0.000) . 5XF B4 L4, AP 2H M2 PFD G | i35 7 & 4H R
U BT 43 15 (P <0.05) 3 5 AP 41 L%, PED A . &5
7 £ 2K RO HE T 3 B AIK (P <0.05) 5 5 PFD IG5 2
20 LA, PFD ) i 4 K U P40 FE I (P <0.05) .

/

AER

ool @
X HEZH APAH

| " p
| g
PFD IG5 520 PFD 74l

B1 4AKRBERAARET (HEZ x200)

24 44KFBETLR4.MYD88 & HHEXMFKIZEELE
Xt R4 AP 41 PFD i | & 5 = 40 K B TLR4 .
MYDSS & FIAH X Kk e th e, & 2200, 27

Giit2 B L (P<0.05) . 5% R4, AP 41} PFD
i | 5 77 & 4 TLR4 . MYDS88 & [ 4 % 26 ik & T+ &5
(P<0.05); 5 AP 4 Hb %, PED AIK | i 71 & 4 TLR4 .
MYD88 1 [ X R ik it IR (P <0.05) ; 5 PFD IR 40
Fe 42, PFD 5 7 2 2 TLR4 . MYD88 25 [ A Xif 3 3k &
FAI (P <0.05) . W3 I 2,

£ 3 4BAKRTLR4.MYDSS ZEAMNFRIEELE

(n=5,x%s)

Ganil TLR4/B-actin MYD88/B-actin
papiiE) 0.25 +0.04 0.33 £0.04
AP# 0.99 +0.16" 1.08 +0.177
PFD I it 4 0.71 +0.11%% 0.81+0.13"2
PFD i 71 B4l 0.55 = 0.0872% 0.59 = 0.087%%
FE 66.918 60.565
Pl 0.000 0.000

T Q5 XA A, P <0.05; @45 AP A 4L, P <0.05; 35
PFD IR Fe 85, P <0.05,

TLR4 39 kD
MYDS88 39 kD
B-actin 42 kD

AXTHEAL; B:APAL; C:PFDEGFIEAL; D:PFD S5flm4l .
El2 4BKRTLR4/MYDSSE5@REAMTRIL

3 itit

AP J2& B K H At I 25 00 UL 2 I M 90T B
Hy 22 Pl J5C DR 5| S S A R G A0 B AT 005, TS B
S BUR AE AN M TG AL SR A 2L, 7R AR R R RE
Tl AL RS, SR 2 M E R
iy, o R A A R R P U, E I R
W JCIATT AP (A SR

T 7K 2 H T IR P B R PR A T RO AR, S
LM . DR, SRS kA
JEEM S AMY 2 — i A R R GE R K R, B
1 00T I AMY KPR e 7 —E J il . A3 5T
IR, AP AMY KPS E T E T AR SR W
N, AP KR RUE K . LW AMY | TL-6 7K K%
PP TR, PR AP BRI Sl kT . 4 PFDAIK .
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IR YT I, R BB AR B S 05 5 AP 2 U
B, HWHEIES . MEKE . MW AMY . TL-6 /K F
i AP — e FEBERRAG, LI ) 2 1 n A% £k 5 B
i, ULEH PFD BEAZHI I AP K B IE RN, 8/ IE
KA, AR AR . A3 AT LI DR AT BE R PFD &
— ML mE R BN TR, RENS B I R A R,
Xof 240 L A 35 5T 1 2R A A R VE T, DT R BT AR
oo PURAER, X RR A5 ke B R4 AR L
e Bt SER I, PFD REASRIE AP K RUBRARIR 45, H
Al RE P AAL . PR VR

TLRA/MYDSS & 28 B (1) % JiE 5 5 18 % o 5% Hk
SEUSIRIEGY R, ] TLR4/NF- kB {5 53 % 1% 1k ]
PUR P4 R 5 1L-6 7KK, 8052 AP /N BT & 43
Y, AEIZWFFEIE A 20 B TLRA/MYDSS 3 i Xif [ fig 45
Bitg 5 o R BE, AR 58 X6 KRR AR 41 21 TLR4/
MYDS88 i i AH & H AT, 45 5R o, HXTH
HIEE, APZH KBS 2141 TLR4 . MYDS8S & [ 4
X F A TE e, U TA BENS T TLR4/MYDSS (1)
Feik, DT 51 5 RE B Kt o0 b, il A R R 4
B, WA PFDAL . mRERIT R, KBRS
TLR4 . MYD88 i [ AHXf 15 i AP 2H — o 2 JE 1%
ik, BELREFR R RASE T B R, LB PFD BERS L%
AP K BRI 5 , AL AT B 59 i TLR4/MYD88
{7 5 30 [ 096 Lk 1 T 0 441 R RE WA 56 . TLR4 J& 1%
g PR R, SEORZE G S FS MYD88 P 1
HEW, 26K A S8Rk, 755 NF-«BBIG,
TR, BB, IF 5 NREE
() DNA J7 51 25 4, R TL-6 25 R N 7 & A4E L A
sk, SlRFAERN, SFEUBEMRBGS 7, A
55 A% TLR4/MYDSS 3 fif T i & (AT il 5E, Aok
AR 208 B R R AR R R s, i — DR SY TLR4/
MYD88 i % 7% PFD 25 [ A i 0 rh i A

gi bRk, PFD o] g i i # i TLR4/MYDSS {5
Sl B TE AL, T AP KBRS SN, R
EERIER .
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