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T X e =45 0E B R KRB 25 R
EGFR/MAPK/ERK {518 J& 11 52 1

A, 24, IWR', FAEHE, WA, ZEW?, B, TR
Ly R 2B AR BE, T8 A K TR S DXOB A i 326 %, 0500915 2. b BE24Be; 3. ddb B

[(HBE] BM HKiTHFEAkFERFREESEET X (CAG) @TRAERAMG . FHixk H A GEO K & iF
B A EE R #KHELE, AT CEO2R T A GeneCards 248 B 3k 17 CAG ¥ 7540 % 2 F A . KA Metascape -F
& *F CAG 3 7iAR X £ 57 A B # 47 GO o # A KEGG '8 £ 447, FHRE CAGHRXMADIRRE T 25 5E%,
HFH AT M F B IE, 70 A Wistar K K, MBI 14 R4EA EFA#FTEARR, L4256 AKXA KA
“N-¥ N2 - TR K IR+ K F R A BR AR B A R ) & CAG AR R, #4852 49 50 A K R R
MAER . BF A fe AR, P SR EA, FAI0R, B FARXAL TET FEikl.4 ¢ (ke
D#EF, FiELET &, P RKAZTAXKS NS THELRTER36, 18, 9g/ (kg-d) #EEF, Ewaife
MAMK KA TALLERKO Ol ml/g#EE, SMHHED 1R, H£4860K, HEEIEKX R F R ARBEF T
W, FHEEMEKR T LA MEN, Western-blot 724 § fhprm b & A KK F 24Kk (EGFR).
BEER AL IS 5 AT R G #EE 1 (p-ERKL) . RBEARE (c-myc) & & KA KF, RT-PCREKN F B4
LUEGFR, M sMESHF &G 1 (ERK1), c-myc mRNA Rk, R RAFIASACAGHAEAX £
FREBA, GCORKEGGC'E EXWERIE T, THAEARAKMILE TN~ A, EaRE2 3 RENEG &
(MAPK) ZBIERE R, AT B BFH Fomiese %, FREBEER . MAPKAZ 5 @5 #BhT w17
(Th17) Zmpamis 525 i@% , HEL & TREL B R R TR EE . BA BT RS, Lhmie
EEEAE T BBRERA AR E, EPAEEALET S, PRABAXRRE, EHEELERE T, SER
MR, BHMTE, ERAEMIRE, WRRMKRE, AFEErs. PRAZTEAXRBEARE. 5
EEAE, BAM KR F F B EGFR, p-ERKI, c-myc % @ % EGFR. ERK1. c-myc mRNA & ik 0] 27+ 5
(P<0.05); HAEA kA, HEMRT SHBHE B EGFR X c-myc, B ¥ FF4 c-myc, &4 2541 p-ERK1 &
B kKK, &4 B EGFR. ERK1. c-myc mRNA &3 R 2 48 (P<<0.05); 5EF fFarki, FiE
HRIARA T L c-myc H O R EA R G, FENETH. PHAEZLEGFR, c-myc mRNA A B4k, FiE4Lik
7 @ A& Z 4L ERK1 mRNA F X A% (P<0.05). 4518 FEAL®R T 697 CAG T REALH L IA4E § 454147
EGFR/MAPK/ERK A2 i@ %, BT 200 oA, 3§7h, M2 CAG B ZEBE40 845 .

[REEiIR] BEEHEE X, FEARG; AXARBF AR, LRREFNEOHME,;, WEMFTRATES
BB

P2 PZE40 1 H R (chronic atrophic gastritis, CAG) JRARIRZS M, CAG MG IEH BRI > E= I E £ —
JETRE B R A7 B T S UE A R AR EmEE S A — bR IR E R 4
PESORPER A IRAE AR () i T Ak A ) —Ff ok A B R SRR E S

V5 ey [3] EEl 23 (e i 73] ianEisS
35T <1951 B DR A0 2 BT o B 254 8 SR T, WAMRASUCHI AR LR T 5
(201801315 ) ; [ BT 5 0F & IR (2018YFC1704102) ; 3] SEMRI, rmAERERMEN T, 2SI

J648 TS & TR (21377724D321377740D) 5 1645 v 1 245 % 1 ok 4 Zen 3 BB g il 2
00026 MR, W PECIIEN e, V5 B0 R

54 IEE :libolin0313@163. com KR, CAG RIS TR AE & J i 9 B i 2T,
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PR 1A 1 700 CAG B BB A, Wi 4IRS 2
HEZE | BHIKT S I kR HTR YT O

[ 2 K24 5% S 25 24P IR g, $2ih Dl
BENEL” S CAG W EEAIEHL, Bl “fhykfg s
FIRYT CAG I FERL Y, JFIRYT CAG &
W7 BT . OISR R, BT R ISR
J7 CAG I 20 7 6 DA% B0 8 I ARE AR L i o 1 20 ot
B 5 NIRRT A S A |
T E BRI b R A A RN S R A S T TR
WA R0 AR5 deis A 15 B
ARIFATF CAG 5 18 i 22 540 A1 v (%) 38 5 AH OG5 [
X e 2 L AT O RE B AR AT (GO) M
W E LS (KEGG), ik k13 CAG U TEIRYT
W, PR Sh Y SC 5 R e OGN, R
REF A ITIEIT CAG 1Y Al REAE I MLEI, LI
Hillf Az IR BRI . BRI RIS Jb b BE 24 e 3l
YIeHEZE Lot (It : DWLL2019022),

1 #et
1.1 %

70 g R M Wistar KR, 6~8 JAlIY, AR &=
(150+20) g, WgSETF b at i A4 S 861 AR A RS
A, LR AIUES S . SCXK (5) 2016-
0006, A KB T At i B2 24 Be SPF 4% 58 56 sl v
DARSE, BRI 20 ~ 25 °C, AHRHEEE 50% ~ 70%,
HAOGH, @ me s, 7 H B oK.
1.2 4

FHEMM T AYAR: #EH10g, #Hik6 g,
AARI12g, TiE6g, FIERHER1Sg, FEELS g,
MH12g, NE9e, £ME3g, —EMH2g, HE
10g, K&F6g, FMOg, IKE15g, HAT15g, A
Hl12g, W 6g, EHEI0g, Y HTALE T
B2y b 4R, K5 259012 30 30 min J5 K B 2 1k,
%50 min, HIFRIK, WA T EZ3. 6. 1.8,
0.9 g/ml P25, 4 CUKFERAF . BEX Pk
5L (5. 220090013, SR ] 25 B4 A R 2
Al ), JHZERKBCH R BE R 1. 4 o/ml BYEE R PHE
B
1.3 EEZXFEASE

HARZR-PL (HE) Qe & (kg IR AE
Y ARA R, 5 BA4025); Primers ( iR
TAYTREARNA, $25: 260064816); Micro-
Amp Optical 8-Cap Strip ( 32 [# Life technologies 2
A, $%%: REF4323032); fEkfik — L FEE (DEPC,

2 [# Sigma-Aldrich A 7], %5 : D5758); Eastep
Super Total RNA Extraction ifl{l| & (3% [E Promega /A
A, 55 151040); REZAERKNTZE (EGFR)
PO R AL 40 AMME S R T E O 1 (p-
ERK1) #iik, BULBIE T (B-actin) HTiK (dtaT
B R A B AR AT BROY B, 415 73531 4 : bs-0165R
bs-3292R. bs-0061R) ; JFJ#E H P (c-mye) HT I
(R EEAEY TRARAR, #5: PB092);
IFEP R — 50 (AL S EM ARG R
A, fit%5 . ZB2301); NC A& (Pall Corporation 2
A, 5. T22740); RIPA Z#K (A= RAEYH
RAEMRAA, #%5: POOI3E); LNikw& (EH
Millipore 28 @, £S5 : WBKLS0500) ; 7K 4% & 4l
(41t . 20210302, KA AL TAHRAF); N-
P R N - il 2 - 37 A 56 IIC(MINNG, 4t %5 - M105583,
FHEBTRL T AR B A R A ) 5 3% B TR Bl
(Htt5: 1005, FEEBRIEATF).
SHA-BRUHR IR G & [ () &G
FHIRAR]; 1-15K A& 7R B0 ML (32 Sigma
vwl) s MDF-382E BUB AR (R A7AS (A A =10
Al); DYY Yy K Uk A (bt —E MR
ABRATD); CFX96 RISEMT G E 1 PCRAL ([
Bio-Rad 2 7)) ; BX53 MU B (LS =2 iX
w7 ) H-7650 BRUE ST BT (HAHSLAH);
Quantity one 73 7 8K 14 (Bio-Rad Technical Service
Department 23 7] ) o
2 FiE
2.1 AMERFIE
2.1.1 H‘ECAGEH ey 27K ALH RHGEO
By (https: //www. ncbi. nlm. nih. gov/geo/), VA
“chronic atrophic gastritis” “Homo sapiens” A7 5 g
PEATRIR , THEREARIE g A H RS, Gk
5 CAG AHCHRE N R IERAR R . AAPRHELT
D NBREHLEA; 2) QIR EEgREE % .
RG] RIS . g RS R
5 R ) B 4 o i GEO2R T (hups: //
www. ncbi. nlm. nih. gov/geo/geo2r/) #4772 55FEH 1Y
Iy FEif I, W P<<0.05 H.ILog2FCl=1 Jy i vk 2%
SR BARE, IR1F CAG 5 B 22 R RB S
2.1.2 KIRCAGH#AX £FAE ] Gene-
Cards B3R )& (https: /lwww. genecards. org/) ,
LA “chronic atrophic gastritis” “proliferation” A 5

S PEAT R R, WO A G i se g, R
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CAG [ FE A CFE K . B GEO2R T H A0 fir i3 19
CAG 251N 5 GeneCards B 15 125 Fr 1589 CAG
REGHAHOCHE A, $8 CAG A 22 F Ak A
2.1.3 CAGHamXZFARNMANE LSS
K H Metascape *F &5 (https: //metascape. org/
gp/index. html#/main/step1) XJ CAG H45H AH e 22 7 5t
BKI#EAT GO M KEGG 4387, i3 1 A 4800 0 A OGPk
HEA T 20 94> F I HE M KEGG i@ %, F4k5 CAG
AR B A 4y 3 A e T B 5

2.2 FIRIGE

2.2.1 HhpEAE. HARLH 70 2N
Wistar KEL, RATBEALEFFRIERE 14 RN IEH
A, PEATR AR, HAY 56 RAE R i HF il &
CAG AL, MRS MG CHR ™ & A 1k,
180 pg/ml MNNG % H AR, BRI, 454G
DU H L. 2 RER, 1 REEE, 2% KRN
1 ml/100 ¢ FREVURAHES . WmAREH 204, X
FHBEDLE T 2 140 HOE 7 A A s ] KA 2 1
Je g 4 JR B BEA LR 2 HRFRARSE, AR -
21 (HE) X B ye (o kb 1, X02% 15 6 IR 41 20 B
oL, BRI kR BUE R AR AR ZE 4 L i
A BRE R AN HES AL, B AR A, AT
RUEGHRE Y, SRR . T 24 JE B AR
Ty, MR R RRIET 2 H, s &8
KEE K E . 55 B & il CAG KRR 7Y
50 K, FRRBEHLECFRIE S BRI | BER FHA L
AR, T w10 .

R4 N 55 K BRL %) 4 2 1 AR T B A AROR =
FEXD PHAY TED FHAW 1. 4 ¢/ (kgd) HEH, &
HEALMTT L L AR A 4T A R TV
36, 18, 9/ (kg-d) #EH, il Ml KRG
i, IR AR 45 T A B K 0. 01 ml/gHE R
FABRH IR, #2260 K,

2.2.2 BH#FE RERRGHEEEEATIK 24,
3% N L 240 (45 melkg) W8 W T3 5 IR i A 3K
SR IR Eah kU, =i . 2000 r/min, &0 10 min
(BRI em), HEMESRH. SERAREA
g1, PE KL, YIBUNT 1 mm’ {57 6 5 524 40
B, T R T . DR A R B Y 2
21, WO ET 4% ZRPERER, SEEE; 5
— B TR, T WRARE, ME A
-80 CHKAHTRAE

2.2.3 BABALRBE TN HAHLIHTEE .
ARSEI . U, HEQL 6, P s, St

SR WSRO B BRI ZE 2 B EE A AR Ak
2.2.4 FEBmpRmEM K EFEAHSL1%
BRI e, FHO. 1 mol/LBEFRER S i M 3 Ik, T
W 28 A0 K 5 SE PN IR+ 3R E A RS A AR S
WY1 R (50 ~60 nm) , I 3% Mifs R il R AT 462 IR 5 AL
Yefn, BHTHE T WK,

2.2.5 Western Blot %450 § 2842 EGFR. p-ERKI .
c-myc & @ &k FENLECTRIE BRI 3 HRR,
BOR BB AL, AR, AL
o, A RIPA 2L, 4 CA 2, 4 °C.
12 000 r /min 0> 10 min (0247 em), BUEGE
#H, WERAWE . HAFEA L SDS-PAGE i
HLUK, e NCREREE, =i, #ER LEMH2h, HE
P41 A B — T EGFR (1 : 700) . p-ERK1(1 : 700) .
c-myc (1:800). PWZ B-actin (1:5000), 4 CHFF
B VRS A B —ht (12 5000), =
M E 90 min, VEME/S W4, TR HELE 3K,
K BEAE 43 M1 48 FH Quantity one 4. 6. 2 3K f4F#E17. PU
B-actin N NZ, HAERE/B-actin WK JEH L AE A
ORIUE R AN TR w7 B A

2.2.6 RT-qPCR &4 § 4022 EGFR. % B sz
5 AW % 1 (ERK1) . c-myc mRNA &k H4
PEHL 8 HARL, HU2~5 mg K H R4S, I
RIS, A3 20#% , 4 °C. 12000 r/min 50> 10 min
(BT em), FEBUE RNA, U & i 1Y
RNA, B fa AN ORI OD i . B
RNA 2 pg, ARSI W . WP R
TR, WiZASME 95 °C 10 min, HEAT 44 DGR,
A1 95 °C 155, 60 C 60 s, P35, 15 8]&F
AREMIER KNS FEN (B-actin) ) Cqfl, ACq=
H AL Cq - S5 K B-actin B CqfE, FHHEA
K Q=2-ACq, HENAHER M QE L& Q ¥IMH,
FELLEEAS H AL A QE/Q M, RIS H AL %
KA E B E (RQE), ¥ RQMEH FH T4
Bro 5IMAETAY TR () BROAaRARS
M, BI¥IF%: EGFR L% ACCAGAAGGGCCAAA-
GATCC, F iif TGTACGTTTTCGGACAAGCTG, ¥~
4 F B BE 124 bp; ERKI1 | % CCAAACAAGCG-
CATCACAGT, T i CCACTGGTTCATCTGTCGGA,
P B 82 bp; e-mye FiiF GGAAGGACTATC-
CAGCTGCC, T ¥ TGGAGCATTTGCGGTTGTTG,
P4 - BK 84 bp; B-actin -1 GCAGGAGTAC-
GATGAGTCCG, Fif ACGCAGCTCAGTAACAGTCC,
P31 B B 74 bpo
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2.3 Hit#ik

K SPSS 26. 0 8k Geat et . £ G IER
O3 A B OB B B b o 25 (e HAR T 255F
2] LR B R 2 22500, AL LA
KHLSD ¥, 254 2 418 F 8k H Kruskal-
Wallis H Kz 5, P10 HL 3R FH Dunnett's ¢ K256 . JF

A B B0 35 R RIS 56, K3 7K 7 o R 0. 05
3 BE

3.1 AMmfzaF4ER

3.1.1 CAG¥zi X 27 AW ik 3L
BG4 GSES5696., i i GEO2R T. H. X% GSE55696
O BRI AT oA, B 25 R RS B DA

H Venny 2. 1. 03K AAEIR, —F 385N CAG HEFE B
PRI 726 1~ W08 i 858 e 22 S R R 5 CAG 3 R AR G
FEHPECE, 4558454 CAGHEFaM 22 AL
3.1.2 CAGgzi4a % £ 55 B GO F2 KEGG 4 #7 4
2 KE1/xR, GOEEIRE/NT EZW KIE [ i
g2 P Rt O Ve SO O < ) VAN s S WA VA & VAL £ )
W MRS UiERNAE . K28, KEGG#H
B A A BT BV SRR 5 B . SE N U
Th17 4o fk . 2224500 L A (MAPK) {5
S fﬁ@ﬁﬁ*ﬁa@ﬁﬁ@?‘fpﬁ SRR

3.2 FHIEZR

3.2.1 %éﬂk&ta%ﬂsﬁzéﬂm #ER K3R,
IEHHAKREALZREW, FIREHIER, Bk

“P<0.05 HILogZFCI>l”
5EE 2SI 12601, i H GeneCards Z ¥
RHLCAG ZEH 7334, HGFEAHCHE 18163 1>, 1

ik, &R CAG
AL AL
FHRRAR G, IRAAZESE, KoEnib,

GO: 0001819: 1E [ 4 R 7 7™ A=
GO: 0009617 %41 ) 5

GO: 0070201: ZEERLE LT

GO: 0019900: iEsss &

GO: 0009611: 155 J L

GO: 1903201: VAL RIS (A fagE T
GO: 0043410: 18I MAPKZRI, 52 v
GO: 0043068: IE [l 24 dEAE T
GO: 0050829 i 2% R B 40 i i 40 sz S8
GO: 0007610: JZRIATH9

GO: 0031341: #fi A A%

GO: 0031347: Bl 37 (845

GO: 0031667: xi*%k%‘ﬂ’)&ﬁ

GO: 0060575: J_E Rz 4nfas b

GO: 0008217: muiuh

GO: 0019902: BFRRELE &

GO: 0009895: i/ RACHLHE

GO: 0004497: H4AALREEE

GO: 0032733: IEfI#E A4S - 100974
GO: 0099537: RRfibfE 5T

0 2 4 6 8 10 12 14 16
-lg(P)

TE: MAPK, ZZUSUSLE AR -lg (P), FoRHEFAIoerE, BEBRARMICHE MR, 4 e

Bl 1 MR BRI G AN DG 2E R A ) GO D Re | A A 4
Figure 1 GO functional enrichment analysis of differential genes related to proliferation of chronic atrophic gastritis
hsa05200: 5 {5 538
hsa05142: S&YHHE dp
hsa04659: Th17 4l 53t
hsa04010: MAPK {5 5 #%
hsa05167: 4 78 PRI AH 5 AR5 795 23 ik 4
hsa05166: AT (5 L7775 2 1 5Lk 4
hsa04917: L % A5 5l
| hsa04612: U5 ) 0 T 2 5%
== hsa01521: EGFR 2L A 7 250
[ hsa04640: & LI 5
[ hsa05146: BTK L
[— hsa05020: s #Ei
hsa04080: #hEZREHERC -2 AR A ELAE
hsa05034: P4 7
::] hZ:05203: ﬁ%&%ﬁ
— hsa00140: S [ERFHER A& R
[ ‘hsa04144:2 i Py ik 14
0 é 4 6 é 10 12
-lg(P)
TE: Th17, SHOIVETHEM17; MAPK, ZZUSUECE A g (P), FonfEFARCHE, BB

S, AR
2 MEPEZEAE E RIGIHAN 2T RN KEGG & £ i

Figure 2 KEGG enrichment analysis of differential genes related to proliferation of chronic atrophic gastritis

PRSI TR IR/ SR, o DL R A
Kb B R NEIRE . R KR E
A7 2 IR AR S
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B A 7 v k2

T BRIORBPURAW, #F ke om IR S 5

B3 AKX BERBYRIAES (HEYLE, x200)

Figure 3  Pathological morphology of gastric mucosa of rats in each group

BANZEAL, FTULRYEAINMIIRY, BRI, 5
FRERUZH LA, E D P e 7 1A T 2% 79 e 2H KB
B AURAZE G T O A GE, b DU ey
L RSO R EE, RIS BRI =
AL, R AT 22, RYEANIEIRECR I
3.2.2 BMXRAFHREmELHEH KR, F
WHRBAMPEIESIER , SROEE, M A AT I
RABLRAR, ZREHIER, AN, HE5EST,

>

TE: W FRER RS 5

s, R P95 R JC R G o AR 2R R R AT % [ 4
DI EE w AL S 6ol WA LR N T AN TR
JEE X P K B AR A 52 B0 B s R, Sl e
WA BORRE Z, MLk I BT R, £
KRR o A A5 2850 e 2K B AN A% S v
FE, SEEZFHANE, fhiiEuniis, Kk
LRRLIRSS M IE N, HEBBE ST, R PN o ) A
7, LIRS m . R AR BN B3

i Al 7 B L4 T AR BN AR

B4 KR EBEAMEEELHE (%20 000)

Figure 4 Ultrastructure of gastric mucosal cells in rats in each group
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3.2.3 ZAXRF AL EGFR, p-ERKI1., c-myc
Fafgs Rin, SIEWAHK, BRIEHK
FUE Z I EGFR ., p-ERKI1. c-myc 2 13k B 2 T
f (P<<0.05); SEIAYAtb#e, A&y &
w4 H B EGFR M c-mye . FBEX PHH c-mye . %5
2541 p-ERK1 & R IA A BIEL (P<0.05); 5
FEDPHA A, Ay R 4 c-mye FE TR
K TR (P<<0.05).
F1 KEKRNEBEBHELEGFR, p-ERK], c-myc
EHEE IR
Table I Comparison of EGFR, p-ERKI, c-myc protein
expression in gastric mucosal tissue of rats in each group

(/B-actin , Xts)

415 A EGFR p-ERK1 c-myc
IEH A 3 0.40+0.07 0.34+0.04 0.25+0.05
FERIZH 3 0.7920. 15" 0. 740. 06 * 0. 62+0. 07 *
JEE X P14 3 0.6420.12  0.52+0.10" 0.38+0. 06"
FEARM &R 3 0.5120.20 0.5120. 10 0. 32+0. 04
AL IR R 3 0.6220.12  0.61x0. 05 0.49+0. 12
FB A A4 3 0.7120.07 0. 60+0. 04> 0. 53+0. 08

H: EGFR, RERAKKETFZMA; p-ERK1, BEfb4IMES
E SR e 1 c-myc, JEIEE LA

a) SIFWAE, P<0.05; b) SHEE, P<0.05;
¢) SEX IR, P<0.05,
3.2.4 %K R AMAL ERGR, ERKI, c-myc
mRNA £k sbdr  R2/8, HIEFA L, BRI
EGFR. ERKI. c-myc mRNA ik B & (P<
0.05); SBIARVALLEE, FEEXS PR M AT %
FIH4 EGFR. ERK1. c-myc mRNA 2k B i3 %
I (P<<0.05); SEZ PR, FHEfbibrs .

£2 HAKRREFEAHALEGFR, ERKI, c-myc mRNA
Rk L

Table 2 Comparison of EGFR, ERKI1, c¢-myc mRNA ex-

pressions in gastric mucosal tissues of rats in each group (x+s)

2151 AL EGFR ERK1 c-myc
IEEH 8  0.72+¢0.07  0.79+0.11  0.65+0.08
HIRIZY 8 2.25+0.18% 2.22+0.15% 2.38+0.16"
JEE 5 P 8  1.52+0.11"  1.50+0.11”  1.73x0.07"
ik fbnhor 8  1.08+0.09" 1.08+0.08" 1.03x0.16"
=g e
ATy 8 1.25+0.15" 1.40£0.11"  1.370.13"
rhl R EH
s Al 8  1.59+0.10"  1.710.14" 1.670. 10"
RS2

H: EGFR, REARKKETZIK; ERKL, 4MEHME S8 W&
P 15 c-mye, JRJEIEA

a) HIEWAE, P<0.05; b) SEIAIZLE, P<0.05;
¢) SEERFHAE:, P<0.05.

| 4] EGFR. c-myc mRNA %3k [EA%, gk
M7 JEFIHRZH ERK1 mRNA kMK (P<0. 05) .
4 g

R4 CAG I ARSEAR, Al H A b s 8
&7 BT REmE . BB RIS E ]
BHW, INHEEIEHIER, RENd. FEA
AU, TR AR, W RE IS T AS i 2 1T 2 R A
PR MR NEE, Bk TR 3R, BEE
e, BRIARZESE, SELCAG KA, Wik, CAG
JEAEARSE, BB MAR A, Mg gE .
ZEBH . H ORISR, RO ZE R AR I RN
BLOGHE . Z3fH Bt 22 48 Ak b fif 85 27597 CAG 1Y
FE R, FHBISLIBIT CAG B 55 Fr itk il Jy .
TrER IR, RMIERE; MRS, &
W Eeheg, HoMEZy, AR @M SR, SRE N
s, PRGE . el R e, HOohE
2, JIE . AN HIH . S EEFTAR, Wik
s B, ORE L OBSE. BMCATRRE, KRR
S5 AR, REFDKEWE ., @70, 2
MR AR EE LSS, SESIRTE AT, Db iRE
RS AT RIS E | ISl AT
FEHPLGS, Mk, WHAT, WA,
o LR RN, AT, 4SS, CAG
PI TIH

Wt B A AR A 5 s W) SE e g uE A 25 A
i R, AU SR AR AR W5 22 B R T e N
M CAG FI B 98 25 S L IR, o S B0 PR AR A R 5T
Jrial . S S A A2 ) CAG K BRUBERY , X % |
OCHHRN BB TS IE . AN 6 GSE55696
SR BAREHAT T, W — RV AEYE B
T H., THskikis 454 CAG A £ F AL, 8@
it GO B MM KEGG BT &I, CAGHEIH
FHOC 25 S BE DRV Mo i 9 2 2k e S A 5l %, aniE
BT ] oS Rl T EON S ey VA = VA R E O
Mt 45 4 . 1E 18] PR35 MAPK 9066 K21 . 9 i 15 518
#% . MAPKA{F 5455, Hrp MAPK# #% /& CAG 1%
TEIRIT iR, 5 CAGEHM AR B THBII LR,
HHEgE " £, EGFR/MAPK/ERK {5 5 % T
% 1 2o R O S R R Ak L SR R E Y.
EGFR 7] LUA ROM T B IR py A4 . o34
W56 . EGFR 1Y /& AR AR TE T WL & A i g
1 S W =2 i e OB = A (1= o A= 11
RZBRMFL R ", EGFR A T15 58 % LiE, 4
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EGFR i i £ A s L P 3 i, EGFR/MAPK/ERK
15 538 I WO OF ) MR PR R . ERKL R
MAPK WA 22—, 230 J5 0% 168 p-ERK1, f#if5
Ak F B JiE R EGFR H -3 & EGFR/MAPK/ERK {5
P U AANREAZ, Ak LR kN o R
i B3 A A4, I ERK 205 5 i &
T Z AL T RN A ek . AT ) R,
WAL 5 1 ERK1 SO S8 3Rk e e AIE 1 1 i 40 i
A, PEREGE MR I . REMY L B
K5 2R g JE R 1) 2 0 R D0 Rk R S IS
FEYIM K, c-myc FEFR—FEEILE, S5E
AR 5 - T A RESE Y Z P, CAGRYEERD
AT c-mye B R IIRES, HME Rkl o
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Effect of Xianglian Huazhuo Formula (7 i%{tihJ7) on EGFR/MAPK/ERK Signaling Pathway in Gastric
Mucosa in Chronic Atrophic Gastritis Model Rats

YANG Yuewei', CHENG Nan', LIU Liran', DONG Jiaqi', LIU Yajie', JIANG Jianming’, YANG Qian’, LI Bolin’
1. Graduate School, Hebei University of Chinese Medicine, Shijiazhuang, 050091; 2. Hebei University of Chinese Medicine;
3. Hebei Provincial Hospital of Traditional Chinese Medicine

ABSTRACT Objective To explore the potential mechanism of Xianglian Huazhuo Formula (7% fkih )5, XHF)
in the treatment of chronic atrophic gastritis (CAG). Methods The gene chip dataset was screened out by using the
GEO database, and the CAG proliferation-related differential genes were obtained based on the GEO2R tool and
GeneCards database. The Metascape platform was used to perform GO and KEGG enrichment of CAG proli-feration-
related differential genes so as to find biological processes and important signaling pathways related to CAG, and con-
duct animal experiments to verify. From 70 Wistar rats, 14 rats were randomly selected as the normal group for rou-
tine feeding, and the remaining 56 rats were given “N-methyl-N’-nitro-nitrosoguanidine plus disordered feeding plus
sodium salicylate” to prepare the CAG model. The 50 successfully modeled rats were randomly divided into model
group, morodan group, and XHF high-, medium- and low-dose groups, with 10 rats in each group. The rats in the
morodan group were given 1. 4 g/(kg=d) of morodan solution by gavage, while those in the high-, medium- and low-dose
XHF groups were given 36, 18 and 9 g/(kg-d) of XHF solution by gavage, respectively, and the rats in the normal
group and the model group were given 0. 01 ml/g of normal saline by gavage, once a day, for 60 consecutive days. HE
was used to observe the histopathological changes of the gastric mucosa of rats, and transmitted electron microscopy
was taken to observe the ultrastructure of gastric mucosal cells. The protein expression levels of epidermal growth factor
receptor (EGFR) , phosphorylated extracellular signal-regulated protein kinase 1 (p-ERK1) and proto-oncogene
(c-myc) were detected by Western-blot, and the mRNA expression levels of EGFR, extracellular signal-regulated
protein kinase 1 (EPK1) and c-myc were detected by RT-PCR method. Results Finally, 45 CAG proliferation-
related differential genes were obtained. GO and KEGG enrichment analysis showed that it could affect the positive
regulation of cytokine production, positive regulation of mitogen-activated protein kinase (MAPK) cascade, the regu-
lation of establishment of protein localization, involving multiple signaling pathways such as cancer pathway, MAPK
signaling pathway, and helper T cell 17 (Th17) cell differentiation. HE staining showed that the thickness of gastric
mucosa, the arrangement of lamina propria, and the infiltration of inflammatory cells in each medication group were
improved compared to the model group, especially the high- and medium-dose XHF groups. The transmission elec-
tron microscopy showed that compared to those in the model group, the mitochondrial structure was restored, and the
swelling of the endoplasmic reticulum was reduced in the medication groups, and more improvements were seen in the
high- and medium-dose XHF groups. Compared to the normal group, the model group had increased protein and
mRNA expression levels of EGFR, p-ERK1 and c-myc in the gastric mucosa (P<<0.05). Compared to those in the
model group, the protein expression levels of EGFR and c-myc in the high-dose XHF group, c-myc in the morodan
group, p-ERKI1 in all medication groups, as well as mRNA expression levels of EGFR, ERK1 and c-myc in all medi-
cation groups significantly decreased (P<<0.05). Compared to those in the morodan group, c-myc protein expres-
sion in the XHF low-dose group significantly increased , while the EGFR and c-myc mRNA expression levels in the
XHF high- and medium-dose groups decreased, also the ERK1 mRNA expression level in the high- and low-dose
XHF groups decreased (P<<0.05). Conclusion XHF in the treatment of CAG may be related to the regulation of
EGFR/MAPK/ERK signaling pathway, the blocking of abnormal differentiation and proliferation of gastric mucosal
cells, and the reduction of gastric mucosal tissue damage in CAG.

Keywords chronic atrophic gastritis ; Xianglian Huazhuo Formula (F %4k 77 ) ; epidermal growth factor receptor;

mitogen-activated protein kinase; extracellular signal regulated protein kinase
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