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Abstract

Objective: Helicobacter pylori (H. pylori, HP) infection is one of the main causes of annual growth in
the incidence and mortality of gastritis. OQur previous study demonstrated increased expression of
PGRN in gastritis tissues, and HP infection could promote the expression of PGRN in gastric mu-
cosal epithelial cells. Therefore, the present study is to investigate the role and mechanism of
PGRN expression changes in interleukin-8 (IL-8) expression in gastric mucosa epithelial cells in-
duced by HP infection, with the aim to elucidate the role of PGRN in the associated inflammatory
response. Methods and Results: The expression levels of IL-8 in gastric epithelial cells infected
with H. pylori 26695 were detected by qRT-PCR and ELISA, and this effect was mediated through
the NF-xB pathway. Furthermore, quantitative real-time PCR (qRT-PCR) and western blot (WB)
were used to measure the expression changes of IL-8 induced by lentivirus interference vector
PLKO.1-PGRN shRNA-GFP in gastric epithelial cells in the control group. The expression of IL-8
mRNA and protein in gastric mucosal epithelial cells induced by HP was significantly increased
through interference with PGRN expression, which significantly increased P65 phosphorylation
induced by HP in gastric epithelial cells. The further addition of BAY11-7082, a signal inhibitor of
the NF-xB pathway, could significantly inhibit the HP infection and interfere with the effect of
PGRN on P65 phosphorylation in gastric mucosa epithelial cells. Conclusions: PGRN inhibits the
elevated expression of IL-8 induced by HP infection through the NF-xB signaling pathway, and thus
plays an important anti-inflammatory and protective role in the occurrence and development of
gastritis.
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1. T4

FEP L 8RR IS 50%~80%, 80% I N HILAFIREERI B 4. Lot BEEZHN 1Y
2 W AR IR . IR R AATAVE SRR B M B, R R BT %
RN D o T R[] [2] [38]. WRARNIRTY, B RSt vEE. BEREREE R 18
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MEGEE R, B2 bltbd, FRe, R&SEEE. BarssE LS 2697 7 22 HP 1
[FI B P RER YT, RO =HRI7IE. B BRI 7)AN B FORY 71 [4] [5] [6].

HREZMHNFILFEERER, Hr, HP EGR EEEH . HP H AT 5t BAH 218 — K5
Y. REAERANEGT HP, LA BR G B #n] LR R EE S %8 . HP 515 340 BAE
. A SHURRT N E R b, SEAMEAN & 8 (IL-8). FE A -2 (COX-2). T AL A A
(INOS). IR SER T o (TNF-0)s T-HE y (IFN-p) 25 K 7 _E i o IX Legi i [R5 ok 22 Fh S 1 7 A= G s
RN, HiERAL, FHE L. Hh, IL-8 TERIEM R AR R TONEE, IL-8 XFR 4 LT T8
RRMHLE T, R gtk ), FEH IL-1. TNF. 3282 R0 S 4i . P R 4a
FRAFAEA AN T kBl = A2 [7]. BHT IL-8 RS RIBUE AL R 7 ORI, W51 s 4 i 21 98 RE A, X4
RS SN, AT S N, ) s A A AL, TR 1L-8 SRR Hh MR 40 A 1k 57 [8] [9] [10]

kL H BT A (PGRN, t4#% )y GEP [Granulin-Epithelial Protein Precursor]), i it %42 [X (P1-7)i&E R 7
MRFAEE(AS By C. Dy F. G)HITTZ I DI RERT#4[11]. PGRN J&—Fh/rib pE s, HAIER
TR AREINRE . NN SANE IS ARG S 2 TR A KR T, fEAIRA K. Bk, (i
JARE 5 O A AN AR N 2 1 S D T R A B AT E R . BRATRTET ROR I, B R, BE L
Fe4ufart PGRN [ IAHG . Ak, PGRN W] 1% T 22 ¢ PE4H M X (1) 73 3%, 4 IL-8+ 1L-6 IL-10. TNF-a
21111 [12] [13]. [FIiNF, PGRN AI{EHEB 075 MZBAT AL L RACHBORIRIE, SMHERAE. N3
Bk FEREALBE R . SR B . BRI REEAE . F/R RIGEA . &R EMH . B2, PGRN
FERE AN G i R OR G EEAEH, AIRIKIZEAGIT I E4E TR, RARKR AR Bir. 28
1M, PGRN 7E HP Y5 B % I MAE . A SCHILTE B 2 0E FBLE] SR a7 A E
AT TR

AHFFELL HP26695 #R AN E B - 2 GES-1. SGC7901 4Hfii AR, #5ist PGRN X HP %% IL-8 %
kg, DL AR E A mRNA KSE ERIAEDCHE . BRI HP BRGMTE B 28 K AR R sl ge ImL], N
FOG R Wi Fna T B AL A R

2. R %
2.1. ARRIEFF AN

N B3R GES-1 40 Al B 4H i SGC7901 £ RPMI 1640 £537 3k fhi% 9% (Invitrogen, Carlsbad, CA),
SN 10%fi5F 7% (Hyclone, Logan, UT), 75 % % /%% % (1:100 #ik::  Sigma-Aldrich, St. Louis, MO, USA),
£ 37°C, 5% CO, {51 7%

e S P PIBK/AKT 4 77 UO126. MEK1/2 il 71 LY294002 Filt% K T--kappa B (NF-kB)Hi
71 bay11-7082 M Invitrogen A FIN . 7E - HI LA (DMSO) VA H il 4k 4 VAW . 7E HP il ik
TR B AR . V5 A 0 P ke R 2 P 55 2 R A R 9K 2 1) DMISO B b

2.2. BHRFE

¥ SPF 2 C57BL/6 Mt 6 F#E /N 40 R, AEAIEE 40%~60%. =iE 23.2°C. 3% < 60 dB.
e - BEEER 12 /NI AR AE DS = 4 NN FE 7 d. BhW b b5 2 B S e s R o BRI K AT
T 56 B 1) R (e R 28 V5K B ) 1 9%
2.3. B EATEIE S

AHIEFUAS FH () A 1WA BT B R S 36 3 R AT A B AE BRI R (NCTC26695. NCTC11637. Sydney Bk 1
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RN &

oY, SS1). AT A B R EE IR I NS 5% IR 2F L5 AT IR RS 7738, 7E 37°C, REIABE(5%E . 10%
EALTK . 85% &) FHEFR. URAERT LA 6000 rpm B0 3 408l . BEYLAH R 42847 B &= MOI A 100:1.

24. RFHAWT

BB /NG B A b y, ZEMRIRAE IR 2 TPV R 5 pm B . AEEEEYI A . KA BT AL
RIGE TR EAREN, ZHZ 115 min, Z—FZX 11 15 min, 100%ZEE 10 min, 95%ZEE 6 min,
80% £ I min, 75%ZKE 2 min, FZ/K 1 mine SRS EATHURAZ R o DI & P IR I A A A7 e L BB X
A, G AE S E A, FREe. Wil—PUGE TEARR AN 4CHE RS 37 CIFE 60 74, J5H
PBS Pk WMAED FAr L L EDR 196 B TRHLIRE SN ZIRFE 10~15 2080 55 H DAB LR £
.

2.5. RNA IRV 5 LR E & PCR (QRT-PCR)

H TRIzol (Invitrogen)+Z I il i p 1) 77 SR A LS. RNA. {8/ Revert Aid™ First Strand cDNA
Synthesis Kit (Fermentas) B ML 5] #3718 55 5 . M 1 pg S 411 RNA FF 45 B — % cDNAL SR 5, 3748 PGRN
F p-actin 1) cDNA. 5 45 51451900 :

PGRN 1E (] 5|4 5’-GGACAGTACTGAAGACTCTG-3’, KIAI5I4
5"-GGATGGCAGCTTGTAATGTG-3";

p-actin 1E 1] 54 5’-AGTTGCGTTACACCCTTTCTTG-3", XIA54)
5°-CACCTTCACCGTTCCAGTTTT-3’;

IL-8 IF ] 5[4 5’-ACACTGCGCCAACACAGAAATTA-3’, KIA5I4Y)
5-TTTGCTTGAAGTTTCACTGGCATC-3’,

S PCR &ML HG ABI7000 HLiseif PCR £#4i5 SYBR®TIR ExTaq ™ HR4E L& HIFEF -

HP 5 GES-1 f1 SGC7901 4ifu /e k5 7 3 rh ¥ & ik 6. 12 A1 24 h, BH/4NM LA 100:1. 4RJ5H] PBS
VeBR MM I, FETCIIE 1) RPMI-1640 573k hs53%. 73T 0. 6. 12, 24 h GG 77 LG T &
FIRTIN o 1L-8 118 255 SR FH BEEEK e 928 18 Btk (o [ o S R DUEE AR DR AT BRA R, 4 B AR KM 7 23k
TR . % ZHAE 450 nm AL EMOERE, FH 2GR RENE IL-8 KT . FASEIe B0 EE =R

2.6. Western Blot

FHA 2 e b R 2 4 e, FH BCA RN E R A& & . BFLINA 40 pg &1, J5i1T SDS-PAGE H
vk, HEFEE] PVDF X b =3 T H 5%/ i 2R 0 PR 1.5 h, B TBST #efii 3x 10 min. — il 5 L%,
WE S HEIEmE 2 /M. p-actin /E NS

27. BRBHFERNTI

PRI (1) PLKO.1-PGRN shRNA-GFP - 185 £5 e 2] B &5 5 41 i PGRN mRNA 25
FIf75 . GES-1 Al SGC-7901 4HATE 6 FLIR FAL4R, 2 x 10°40fu/FL, R53#i# . PGRN shRNA A1}
MEZHIY LA Lipofectamine 2000 fF A#E45. PGRN shRNA T 5% 4: PGRN shRNA IE [ 541 :
5’-CCGGGGCCACTCCTGCATCTTTACTCGAGTAAAGATGCAGGAGTGGCCTTTTTG-3", %[5 51 /9:
5'-AATTCAAAAAGAGGCCACTCCTGCATCTTTACTCGAGTAAAGATGCAGGAGTGGCC-3". &1y
B TR ARG IR AT A . Lipofectamine™2000 7(Invitrogen) FH T fig R A& 40 i jk e . X —25
K 60% B LIk & 1108 B A Ak
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2.8. REAMELE

PP IERARE, FERRBE E 5, LRI VIR AL E . ] 75% CEETH R AR BT 8, DNBEET ST B
1B PR 0 — DX PEE S 2 W A B, S5 20 O S B R B DU B DA o (e e, 72 BOBRATLIAZ
I 1) 28 AT — B BR 28 J5 7E H AR st s o BN L0VES 0.2 mL. SRR AR BRB0E B R SR 8 . & H
ML IR R DL

2.9. Grit BRI

P SIS R ) SPSS B EAT Geit o i, KA T KSR e Geit# 2 L, LA P <0.05 JhriE.
3. &5
3.1 EIMBEATERRAR B/ R BEFET PGRN WRIAAEAS

TR HP &YX PGRN Fakfsgma, AL T /N HP R GBI . ] HP SS1 RGN
48 JHJ5, W-SHRPLE R TR, A/ NRI I e E 1(A). G d g g g L EoR, N RBA
W HP At B & (B 1(B)). REENAE R0, bk gn i A R R A IR, EEA TR T IX . B
SRR [R] PR AE K, AN AR RS RN R FE K, W R MR AN AIR I, AT iE I EE B i R . HP AR
RSN B R ] LSRR MR A IR, IR ARSI JC B R R A R . S A S
g IR, IEH /N R E 205 PGRN FRIA R, 17 HP S B8 20 J5 PGRN ik I & 7+ (4 1(C)).

S
o

0.8

o
o

e
IS

o
N

Peéoentage of PGRNpositive cells
o

I &
€ 3 ‘S

A: /N BB R 4 HP W-S 4R e (51(200%), B: BAMKAALURE AR, HP BYEHEEG 2 W S EM R RIRE, it
BN PAAZAH I ARG BR M RI4H I0.(200%) . C: /N FUHTEE B B0 L AR A (R 2 234k 2 4L 6,1 (200%) PGRN [k . HEUI=RER
S () S AR 22 (SEM) Rk . con: WHEB4L: H. pylori: Ml T84T & M4, P <0.05; “P<0.01; P <0.001.

Figure 1. Stain and immunohistochemical staining of gastric mucosa of HP infected mice and control mice
1. R E R R N R AN R/ R B HIRV B AR B MG R AR FRE
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3.2. HINBEAERRIESE ERAMET IL-8 BRiE 2R EKEE

KR NE PSR Bk . 92 52 2 B PCR. ELISA K6l HP J& 4y 5 A6 K L 5 40 i) GES-1 A1 5 J 2 ity
SGC7901 H IL-8 [MFRIEAM. . 737l F HP26695 HRIEX G4 M 0. 6. 12, 24 /pEf, MOI 2y 100:1. GnfE 2(A)
Friw, BEREBER kS RS, HP 5 B FE - 40 TAE A ZE 4, 1L-8 mRNA RIS &G,
WELE S, HP26695 FRAE YA LLE S B L 400 GES-1 1 SGC7901 H IL-8 ik i, HXMiFS
5 HP BRI ] 2 IEAH G, SERS 26 E & PCR IS5 IR 5 ELISA #&l4h S — (K 2(B). Kl 2(C)).
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HIIE o HdE DL = Yk B 5 S 1 S B bR v 12 22 (SEM) R k. con: XFIBZH; H. pylori: WAl THEAT £ 4. P <0.05; "P<0.01; ™P
<0.001.

Figure 2. Relationship between HP infection duration and IL-8 expression in human gastric mucosa epithelial cells

2. NBEE KM HP BEfRTE S IL-8 RIARIXER

3.3. B VSRAT IR NF-xb EEEREE IL-8 T BFHE LR AT ARE

RNERFE HP LT B R i/ GES-1 F1 SGC7901 5 T IL-8 RIAMIAIEER, Ml & k3] 70%
B, 43S PIBKIAKT . MEK FI NF-xb 155415 LY2940021. U0126 f1 BAY11-7082 1EH 2 /M i
LR IR, % HP 42 MOI 24 100:1 /BG40 12 /N J5, 1L-8 mRNA FKIA &N 380, gRT-PCR 44
7R, #F NF-xb #3157 BAY11-7082 427 2 /N AR T AR P N B 4F A, mr @ &40 1B R 1 R 41 i GES-1
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18 40 SGC7901 1 HP X IL-8 I35 5 1A (15 3(A)) - ELISA K 25 5 54501 mRNA /K F-—3(1& 3(A))
Ak, 23 HP26695 #/E 4% GES-1 F1 SGC7901 41 0 738k, 15 438k, 30 434, 60 7r%ffl 120 4%
SRR, HP ERYLRTRE RIS INZH i P65 BERRIL K-, FEH, £ HP BLE R R 4 2 /N ik,
P65 (MR N T, dE—PUEst HP YT IL-8 [/~ AE AT BB A2 NF-rcb JE B 145 .
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Figure 3. Regulation of IL-8 signaling pathway in gastric mucosal epithelial cells infected by HP strain 26695
3. HP HEitk 26695 RA B HilE £ K 4HAf/E IL-8 5 SRERAYTIL

3.4. PGRN & & a T AN HP BB RIE LA 1L-8 FOFRIA

NEUE PGRN fE HP EQFE S H MR LAt 1IL-8 b /e, RATIER DM & T
PLKO.1-PGRN shRNA-GFP T8 i &5, FFaIi gL, %187 & a8 Zmif PGRN mRNA ME&EH
EMME L. B EE LS, PGRN RIAFECE, BB EZ4EM+ 1L-8 mRNA ¥ 52 B S 14
(K 4(A)). qRT-PCR 1 ELISA 25 R oR, 12 a8 4L 5 255 E 2405 HP (MOI = 100:1)4H HAEH
12 /NS, BATLAEES IL-8 mRNA Fl& HRIE(E 4(B)). Mok, A HP 4«2 PLKO.1-PGRN
shRNA-GFP () B Zh i I fz 41 g GES-1 F1 B 41l SGC7901, SxIFEZ4IMHEL, PGRN FiAM(K/5, 1L-8

MRNA FRIEHE T 5, 7EE KT LWAEME R
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Figure 4. The effect of lentivirus infection on IL-8 changes in gastric mucosal epithelial cells induced by HP infection

& 4. B ERRTH PGRN 7£ HP BB S BHIE LA IL-8 L HEMER

3.5. PGRN j#id NF-«B i@ Xt HP BB Fi% L 5 40RE P65 BEER1L RSN

N T HP 21518 1d PGRN X} NF-xB 15 5l % = AE 520, F§ PLKO.1-PGRN shRNA-GFP #% 4t
M 72 /N, 5 HP26695 LI E 2 /N . 4nf& 5(A) R, 5 HP EGeAIEL, PGRN shRNA LR DL
% P65. SIREERIEZHAREL, PGRN shRNA ZH (1) P65 i /K FTtm, 5 HP & 3FYL S P65 iRk 1k /KT
RSN R . AR, [FIRHEGE HP ) PGRN shRNA ZH R AL /KT BH B T B A, ok b B/ i ot
B E R A R & — 2. 75 PGRN Al AgdE i P65 FIBERR L KR HP BYL 5 IL-8 FRIA.
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Figure 5. The effect of PGRN on phosphorylation of GES-1 and SGC7901 P65 in HP-infected gastric mucosa epithelial cells
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