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ABSTRACT Objective: Interleukin (IL)-17A palys an vital role in various in ammatory diseases such as chronic inflammation and
autoimmune diseases including autoimmune pancreatitis, but the role of IL-17A in chronic pancreatitis has not been clarified. This study
aimed to study the role of IL-17A in experimental chronic pancreatitis (CP) induced by caerulein in mice. Methods: We firstly examined
the expression levels of IL-17A during caerulein-induced CP in vivo in mice by qRT-PCR, Western blotting, ELISA, and immunoreactiv-
ity by immunohistochemistry. The effects of IL-17A on pancreatic stellate cells (PSCs) were further investigated in vitro using recombi-
nant IL-17A  (rIL-17A). Results: Expression of IL-17RA and IL-17RC mRNAs were remarkably upregulated during CP, IL-17A protein
level in pancreatic tissues was increased aftrer stimulation with caerulein, the serum concentration of IL-17A was also significantly ele-
vated in CP mice (56.40+ 10.50 pg/L) compared with NC group (27.88+ 5.74pg/L). Immunoreactivity of IL-17A was rarely examined in
normal pancreatic tissue (8.9 2.72%), but the positive cells were remarkebly increased in CP mice (55.84+ 5.71%), which were mainly
localized in interstitial inflammatory cells and tubular complexes. Futhermore, rIL-17A promoted activation of pancreatic stellate cell in
vitro, and directly stimulated expression of several profibrotic genes, including IL-6, IL-18 and TGF-B in PSCs. Conclusion: IL-17A
plays a role in activating PSCs by inducing the expression of Chronic pancreatitis mediators, and probably promote pancreatic fibrosis
during experimental chronic pancreatitis.
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et C57/B6 /NI B L SLAC sEgashy b, (A
22-25 g BIETHPU IR, 4-6 w IR T 22-25 g, K BRIAFE i
%@ RIREE, 26 C R EIRIAES . BT T s i EAS 2 i
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Ko 56 4w, JRRER/NR , BUBARA S

122 ERIFERFOEMEZREBMASE S RARE AT
S5 R S 0 0 8 TR/ N BB B B AR A ), e 43
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d JE& Ik B REBE TS dHIL-17A 4 F 4235 24 hiflz
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1.1 #4
% 1 ERESEESE PCR 54155
Table 1 Primer sequences used for qPCR analysis
Genes Primers Size (bp) Annealing Temperature, C
F: 5-TTTAACTCCCTTGGCGCAAAA-3'
IL-17A 165 60
R: 5'-CTTTCCCTCCGCATTGACAC-3'
F: 5-CGGAGAATTAGTCCCTGTGTTG-3'
IL-17RA 224 60
R: 5-GAACAGTCACTTCATACTCCTGG-3'
F: 5- TTCTGCGGTATTTGACTGTTTCG-3'
IL-17RC 136 60
R: 5'- GTCCCGGACTTCAAGACCC-3'
F: 5-GAAATGCCACCTTTTGACAGTG -3'
IL-18 116 60
R: 5-"TGGATGCTCTCATCAGGACAG -3'
F: 5'- CCAAGAGGTGAGTGCTTCCC-3'
IL-6 154 60
R: 5'- CTGTTGTTCAGACTCTCTCCCT-3'
F: 5'- TCTGCATTGCACTTATGCTGA -3'
TGF-B 100 60
R: 5'- AAAGGGCGATCTAGTGATGGA -3
F: 5' -AGGTCGGTGTGAACGGATTTG -3'
GAPDH 123 60

R: 5-TGTAGACCATGTAGTTGAGGTCA -3'
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¥ 5 minx 3, il DAB A GRS & . SR A RIS, B
PEXE L PBS Bt —4t. W BBEILER IL-17A % A B
(CTR 60005 Leica). fi ] Image J #cf kit 6otz o BH A e 17
BRI
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Jik 4 JRTESE , SR A VAYAH L, T e R 2H JEE A 2 20 i1
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S, RIS AT DK AR AE AN R (] 1B) . Masson J 6 iR« <
I ) T R RK T DA S B0 N BRUBRAREF Ak o A8 Az 3R Ko IR 4
Hh B DR AR 1 RS R SRR A BRI M A RE L (1] 1C) 1
TERE AR JE IR T LA S S5 13 4 A T BB /N i i) A
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Fig.1 Establishment of chronic pancreatitis model in mice (magnification X 200)
AHE . EERMR B HE & (SMHMREARK
C Masson t£& : IE # FERR D Masson 3t 12 4 FRAR &
Representative H&E sections of pancreas of control group (A) AND CP group (B)

Masson trichrome staining of pancreas of control group (C) AND CP group (D)

2.12 IL-17A REZMRZE CP BIRIE 15, FROATRI re-
al-time PCR ({7 IRHAE T IL-17A K HZIRTEMR P S RS-
. W 2A PR st ELISA J7 kil % 81 IL-17A 7E1E 3% /)
BRI HH ViR B 27.88% 5.74 pg/L, TN 7E i ek B3 2 3 d
JaJE /RS IL-17A B9 EE T+ 56.40 £ 10.50 pg/ L,
SEA G L (P<0.05), Western Blot 46l #F— A 46:11F
T IL-17A FE 7 CP BRARZH L A0S B ZH IR ZH 2100 i 14
(| 2C.D)., Hh,IL-17RA % IL-17RC mRNA /K- 7E CP /)
Bl BT, 22 5 B S¢S (P<0.05) ([ 2B)., [H]HT,
FATIESE IL-6 IL-18 K TGF-B1 S5 £F 4k (b 40 g PH 7 1 25 1%
JKFAE CP ik A 17 T (16 2C D).
UnEl 4F, 75 1E 5 BRARZE LU J LT AAGIN 2] IL-17A (1) 50k
W FL R 8.9 2.72%), THTE FE K F O/ U A
JBE B 6 B AR R TL-17A BH PR 40 M b SR S i (55.84+

5.71%) . AN IL-17A FZAER BRI SRS Ak
R R PP IA (B 4E),
2.2 rIL-17A {R i3 BRAR B AR P i Sh B 1K

h T #E— 20 SE IL-17A fEA8 P AR 58 i i i £ €6, 3%
TR IL-17A(rIL-17A) AR 7 1 52 1IN BUE AR
EURANNE ., ARSI R IR oY —UE S, AR AN IR AR o3 B s 7%
Ja20 5 d R # ik DLRCTE fh G IR 40 M XY T 3Rk
Desmin, i {{7& LAY B ARAUME T R ik o-SMA, & 3 iR, (41
WiFR05 5 d, BRI ETE a-SMA mRNA 7K K A8 7K -0t
AW EAMHE L, 25 A5 #E L (P<0.01);1i0
Desmin kK F-TCHH B AR K (P>0.05) X FE7R AR 75 1 LR
YRR A T TG4 T fIL-17A FRE8fili)s , S rIL-17A 444
te,a-SMA ) mRNA K EdE—#Fm, 2R HASH%E L
(P<0.05) (& 3A)., Westen Blot #MIFSE a-SMA K481k
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Fig. 2 Expression of IL-17A and its receptors during CP
A IiE IL-17A iR ETE CP FHIRIAZT L BIL-17RA K IL-17RC 7£ CP
) RIET C REEREF IL-17AIL-6,IL-1p #1 TGF-p1 EHE CP
FRRIET D IL-17AIL-6,IL-17A F1 TGF-Al EBFRIEMENEE
ST EIL-17A 7£ CP FRER AR P B ENX R BRKREE x 400
f&;— FEBRE R A * - SEE S FIL-17A RikfAEAaLL
B
A Concentrations of serum IL-17A after induction of pancreatitis
compared with control group B mRNA levels of IL-17RA and IL-17RC
during CP C Protein levels of IL-17A, IL-6, IL-1@8 and TGF-g1during CP
D Rleative expression levles of IL-17A, IL-6, IL-18 and TGF-B1 proteins
in 2 groups of pancreatic tissues ElImmunostaining of IL-17A on mice
pancreas during cearulein-induced CP (magnification X 400; —:
interstitial cells of pancreas;* :tubular complex) F Quantification of the
positive cells of IL-17A by Image Pro Plus
Note: Data were expressed as min + SEM, n=10. *P< 0.05, compared with

NC group.
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FH A 4 JT 0, SR B R 2 M A AR 35 5% 5 d e TL-6 T IL-18
MR- KAET LR (P<0.05), rIL-17A RRE2il o] B
F IL-17RA % IL-17RC FikH1(P<0.01), 3877 IL-17A {553&
RRE o BEAh, FRATHE— A T IL-17A X 2 AR AN A
JEE R AL AN M R T A 52 . 7E fIL-17A B9, /N BRUBE R
ELIR AN G B A AE A I IR T 40 TGF-B . IL-18 . IL-6 /) mRNA
AF3AE (IL-17A TR A B FE(P<0.01). Fikg5 4R
/N IL-17A Al SR R AN A (R £ e fb 2 fE B 7, etk
ERIRABENG AL, #E 1T 2 5 AR A AT A R A2

3 3tig
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CEUESE, IL-17A TE QPR AR R i R b i i T B4R 1, 0F
52V A AR AR OGS, A, THIT 41005 B S
PEVE BRI R ADAT 3 VIR R,

ASTPLRRZH BT A ZE R W, IL-17A 76K BRUEERE 2 M e 48 31
YRR Ay T E A0, S5 T A HER S 5 0 R R
153 B Pk S T N e AR00 {HL TL-17A 72 B8P s A 26 P A VE
MANTEAE . IS IROTES T 2t TR BRAR 2 10 J5 1 , IR
HAVTFIE B LT HEAAB 5 TL-1TA B335 K T BRI R A 5
9%, H AR AR 4120 K sh 4y 1 385 o ) 2k AT R 1o T R
2400, PR, FRATIE IL-17A ATRES 5 T IR ST 4 fhid A

AR AN, ZRRMAMASE CD4 o T 41 .y3 T
2N L 2 AR SR AT NK 20 L B AN | AT 20 4
K VR AL ] 72 A TIL-17A AR T, IL-17RA 2Rk
RN TL-17A 320K TL-17A ] F 3808 ET 24 200 M 55 45 i 22 Fh 240
MIHF, 40 IL-6 . IL-18 LA & TGF-B %5 ,MCP-1 il G-CSF % i
FEHRARE R, IL-17A {38535 IL-17RC &5 & s R R K,
WS TL-17A (5 54200, ABIFSE b, FRA T3l 5 2 7/ BUR e
TRPEBE AR AR, & IR IL-17A FEP 70N MR 48 /)N BB A 20
LUp IR IR I W&, H IL-17RA & IL-17RC 7E mR-
NA Fih Kt Fif. Beok, rIL-17A fEFF PSCs, W] 4l
IL-17RA J% IL-17RC i B TR o LiRgs RATRIL-17A {55
WV RES S T SCI0 MRS PR ITE R AR e A R

fiFE A ELIR 4 it ( pancreatic stellate cells, PSC) 75 18 M JFE AR 4
AR SRR T OIAY 2 — . BRRIIE R AT S T A
BRI SR, e SR BRAR T 4EALD, S kA K KT -
(transforming growth factor-B, TGF-B) {55427 PSC i fkit
TR v 73 Y o A 0, I EEL 0 A 0 A e i 24
KGR AN AR B 3507 43- WA A0 M PR, = v i g e S R 4
SRR AN AT, 0] TGF-B {553 i ] Ji A AR 2F
Hedl, 222, [ BRI LA K S RE A0 M 24 0T B 43 IL-18
A TP, IL-1B A5 S PSC ik o-SMA, fi FE B IR 2T 4k 1k
R & 5 T Sl S BGr IR BH 38 0 % /N BB IR 20 2 ) 56 TL-18,
AR/ A R AR R ™), IL-6 1] F:PSC Zril 2R
RAEHFo [, IL-6 S IL-17A (WOCHEFIIE N 2 —, IRt
ROR~yt K #i {5 5 38 6 1F S 45t 42 #F Th17 48 fd 1 43 4k 2,
IL-6/STAT3 {5 5 i 42 4 A g 76 1% P 192 Mt 4 LA B Je it 98 )
crosstalk FP ¥ FEE AR A2, ARBESR P, FATH KRS
PEBRAR /N BRI S, TGF-B IL-18 DL K IL-6 S55R f2 4¢
FRE L, ROLED A, IL-17A G iE i R e
AT R I T A A A0 LK AR B G eh SR IL-17A 618
PEIRAR 5 r i == BRI R 2 PR AUAR , I T RERE— 25 VR I T e
EURAML DL A S A, = 5 R AF ik . RAE T
tIL-17A $552/EFH F PSCs, kBB @ i T PSC ik TGF-8.
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Fig. 3 rIL-17A promoted activation of mouse pancreatic stellate cells

rIL-17A YE A FRERR 2R AR 5 d BI/So-SMA K Desmin 7 mRNA 7K (A ) FEAKFE(B.C)HTH
Changes of mRNA levels (A) and protein levels (B) in pancreatic stellate cells after stimulation of rIL-17A for 5 days (C) Relative Expression of a-sma

and Desmin proteins in 3 groups of pancreatic tissues

Note: Data were expressed as mint SEM, n=3. *P< 0.01, compared with 1d group; # P<0.05, compared with 5d group.
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Fig. 4 rIL-17A induced expression of proinflammatory cytokines by
pancreatic stellate cells
Note: Data were expressed as min + SEM, n=3. *P< 0.05, compared with

1d group; # P<0.01, compared with 5d group.
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