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Mechanism of Banxia Xiexintang on Rats with Chronic Gastritis Based on
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[ Abstract] Objective: To study the biological basis of Banxia Xiexintang against chronic gastritis by
using quantitative proteomics. Method: The experimental rats were divided into normal group, chronic gastritis
model group, and Banxia Xiexintang group. The chronic gastritis model was established four weeks later by
gavage with 56% ethanol. After treatment, the stomach tissues were stained with hematoxylin and eosin (HE) to
observe the histopathological damage and improvement of gastric tissue in each group. The protein in gastric
tissue was extracted. The differential proteins among different groups were studied by quantitative proteomics

using tandem mass spectrometry tag(TMT) , and the key differentially expressed proteins ( DEPs) were verified
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by Western blot. Result: A total of 4 452 proteins were identified from rat stomach tissues, of which 318
proteins were different between the model and the normal group. After the intervention of Banxia Xiexintang,
compared with the model group, there were a total of 258 differential proteins, which were mainly enriched in
cell killing, nucleoid and hijacked molecular function. Kyoto encyclopedia of genes and genomes (KEGG)
pathway enrichment included tricarboxylic acid (TCA) cycle, steroid hormone biosyntheis, and Retrograde
endocannabinoid signaling, as well as phosphatidylinositol 3-kinase (PI3K)/protein kinase B ( Akt) , nuclear
transcription factor-«B (NF-«B) signal pathways. Western blot verification found that 14-3-3 theta, Tenascin-C,
ntercellular adhesion molecule-1 (ICAM-1) , stem cell factor (SCF) , Caspase-3, GTPase of the Immunity-
associated protein 4( GIMAP4) and mitochondrial pyruvate carrier 1(Mpcl) might be the crucial proteins for the
treatment of chronic gastritis. Conclusion: The mechanism of Banxia Xiexintang in the treatment of chronic
gastritis involves energy metabolism, hormone regulation, inflammation and immune processes. The target

proteins found by differential proteomics and the signaling pathways may be the biological basis of Banxia

Xiexintang in the treatment of chronic gastritis.
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( L5 T VRS A BR A R ) ; ECLIPSE Ni !
1E I U (NIKON A F] ) ; ACQUITY %! UPLC( 3£
Waters) ; EASY-nLC1200 % &8 =5 %50 i A (5, 1% 1Y
(2 [# Thermo) , Q-Exactive A Jiii ji 1% ( 3¢ [ Thermo
Scientific) ; 20 2% ££ 4 {f Thermo Xcalibur 4.0,

1.2 il#y R E (S 171128), T £ (=
171219) , # % (4t 5 170514-1) , #& & (it 5
170429) , A2 (#t5 171120) , KL (H#5 171017),
K H B (S 170522) , LA B4R R #0 B L SR
IR A A BRA AL . 24 B AT AR AR R A R D
W 3 42 25 DI S8 5 L S 45 4 2020 4F B (R AL R 3R AN
HAMmYME. A FE(LBEZE,®KS
69018961,10010018) ; 75 K FE JHLL (FkifE BASO, 1%
5 714094, BA4099) ; fll 2, 1 B ( 35 [ Sigma, 18 %5
Q0048) ; Bond-Breaker ™ TCEP Solution ( 3 [
Thermo Scientific, 5 5 T2556) ; i & 1 B ( 35 &
PROMEGA, 4% % V5111) ; TMT 10PLEX ( % [
Thermo Fisher, 5% 5 90113) ; 3K 4R i & 1k ¥ Fi
(HRP) B3 ic 1l 340 K B e 92 3K 8 F1 (1g) G =90 (R
7L Abclonal, #8 5 AS028) ; B4k %% & S (ECL) &k 4
e (3% Servicebio, 85 G2014) ; % 1 i 1 BCA ¥
R & (I Servicebio, 585 G2026) ; + — b F: it
2 4 (SDS) , = & W - B2 2% vh W (TEAB) ( 3£ [
Sigma, 5% 5 43 Il L3771, T7408) 5 £ 1 il 41 7] 54
( % [® Bimaker, % 5 410069) ; N & B- W 4 & H
(B-tubulin) L 4K (It 5 s-20694R) , 14-3-3 theta $T 14
(#it % bsm-52006R) , A i & (1 $1 4K (TN-c, it 5
bs-1327R) , T 4 g I ¥ (SCF) i & ( #it 5
bs-0545R) , % B A1 56 2 11 GTP ilf 4(GIMAP4) $i {4k
(Ht5 bs-8270R ) , £& i 14 TN il iR 2% 1k (Mpel , fit %
bs-8428R) LA, 2 Jbt 24 IR 25 11 i -3 ( Caspase-3) FT 14
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I (L5 bs-4615R) , B0 [ At 5t B A=W AR H
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WA CERE-TZ-WME-HiE-ANS-KH - KR

12:9:9:3:9:9:6) , i1 10 fi5 & /K B &, A& 2 1k, &
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pH 10) , B B Bk B, K W % K 214 nm, Ui &
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100% ~ 0%B; 100 ~ 120 min, 0%B ) ; i 4 300 nL-min",
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. 4 .

1: 1 000) : 14-3-3 theta, Tenascin-C, SCF, Mpcl,
Caspase-3, ICAM-1 Al GIMAP4, §¢ it PVDF [ , F
TBST % #h il "M 748 K T P45 , 5 — U143 35 PVDF
JEE, 4 °CHE R, SR J5 i =470 : FH 1%BSA [ TBST £¢ o
TR R 118 5 A AR o A A B AR R ) 0. BRI,
AL R RE AN A A E K
2.5.7 SGiils#AAb B FH SPSS 22.0 G it K 1F X B
PEATGE 2 00T, R Xts Fon o S )R FH 2 A
R EMP, DL P<0.05 hESHA G L.
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Fig. 1 HE pathological sections of stomach tissues in each group

(HE, x200)
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33 ZREASN MNEHAZUPYER 445240 %
F LA FIE# 4L, QRS 80018 M B R 41404 318
MEREA LD EEEASA 21640, FAEOA
1024, AHXT THIRIA 2 B I5.0 % 4 I 258 4> 22
SERKIEA,HP 41N RE BE 7TAHTE, E
WHSHEMAE 8T LEREA, KRB LAY
BRI A 258 22 a1, Hoh S8 4R A 58 4 2 v
HM.
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B E A FE B E £ cell killing, immune system
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process, detoxification, rthythmic process % , 7& 4f Jifi
Hayp(CO)mEh X ERHEHAFELEELET
nucleoid, membrane-enclosed lumen, supramolecular
complex, cell junction 5% , £ 73 F DI g (MF ) 43 5,
X b 22 7 & 4 T hijacked molecular function,
transporter activity 55 . W3 1.

®1 FEBLFEENEREAGOEEENN

Table 1 GO enrichment analysis of DEPs regulated by Banxia
Xiexintang
GO /13 EX7E ki HHER%
BP cell killing 23.08
immune system process 10.92
detoxification 7.55
rhythmic process 7.02
reproductive process 4.88
cC nucleoid 20.00
membrane-enclosed lumen 9.13
supramolecular complex 4.25
cell junction 4.02
extracellular region 3.72
MF hijacked molecular function 33.33
transporter activity 8.00
antioxidant activity 6.25
transcription regulator activity 4.55
structural molecule activity 4.00

3.5 25 HEHKEGG &£ KEGG & %70 #r
KB E LW K AE Tl A R IR (TCA)
cycle, steroid hormone biosynthesis, retrograde
endocannabinoid, carbon metabolism, cell cycle,
nuclear factor-kappa B(NF-«B) , # J5 ik AL 3-364 i/
I B(PI3K/AK) %, WL 2,

3.6 ZSEHPPIMAS /AT >R PPLIM 4% Al A 5%
PP H R B S0 %R R R 22 5 8 Z A
HRFR,WE 2, WEEEIEMS 3 K8, EE
OV 5 ) Y 22 S A 1 CEL AR 0 2% K 3 7 A ML o) 4

#*3 Western blotIEZENEREBHHIRIEKTFE (F+s5,n=8)

x2 FEELHAENEREBKEGGCEENH
Table 2 KEGG enrichment analysis of DEPs regulated by Banxia

Xiexintang
No. i 44 B HRER%
rno:00020 citrate cycle (TCA cycle) 41.67
mo:00140  steroid hormone biosynthesis 35.71
rno:04723  retrograde endocannabinoid signaling 20.59
mo:01200  carbon metabolism 20.00
rmo:04110  cell cycle 17.65
rmo:05204  chemical carcinogenesis 14.71
rmo:04064  NF-«B signaling pathway 9.09
rno:04151  PI3K/Akt signaling pathway 5.32
mo:03013  RNA transport 2.11
rno:04530  tight junction 1.37

M A5 S e 5 L A S AR Y F R . PPI
3 B & B Caspase-3 (P55213) 5 ICAM-1(Q00238)
5 H H X FR . Caspase-3 5 8 [T — i 58 5% 14 il
AS5(QSI0HY) B % 1 45 o It A A i Jirt il R A 7t J i
EENS R R (NADH) A L E 52 Shea ™
ARG, Hrh  BREA RS SR AR
B 0T T3 mRNA 45 G X g Ui = 5
REEOUIRITEEE R R,

37 ZEREHEIUESHT R Western blot X — 4b
TWETE D) RE Y 22 5 25 AT 900 , DA BE [ BT 21 22 45
RIWATAEAE R RBGEEW D, 4 14-3-
3theta, SCF, TN-C, Caspase-3,ICAM-1 #1 GIMAP4,
s R PR A B KRB O Y
P ERIE . R EI AR R E A0
14-3-3 theta, SCF, TN-C, Caspase-3, ICAM-1
GIMAP4 3 3k 7K VA A T 0E 0 20 12 3 T i 2 &
5 0> 17 W] W] 1 B A 3k 26 2 1 ) R IR K . BEAL 2
KB Mpel 387K B B AR T 1E & 41, i 295
237 ] B B T 5 Mipel 1 323K 7K SF | iX 3% B Western
blot B IE A 45 R S E A A =4 £ —F . W
#3,K3,

Table 3 Expression level of DEPs was detected by Western blot (x+s,1n=8)

205 14-3-3 theta TN-C SCF Caspase-3 GIMAP4 Mpcl ICAM-1
IEH 0.25+0.04 0.29+0.05 0.56+0.05 0.28+0.03 0.49+0.04 0.51£0.05 0.57+0.07
R 0.65+0.06% 0.51+0.05% 1.02+0.08" 1.02+0.05% 0.86+0.06 0.11+0.03% 0.85+0.05"
PHEIE LG 0.47+0.07% 0.27+0.06% 0.63+0.03% 0.34+0.04% 0.50+0.03% 0.33+0.04% 0.43+0.06>

W 5 IE R 4L H A Y P<0.05,2P<0.01; 5 BRI 40 48 Y P<0.05,4 P<0.01 .
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Fig.2 PPI of DEPs regulated by Banxia Xiexintang
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Fig.3 Level of DEPs was detected by Western blot
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SR AR Al W T T 2R T R I AR
2N

4.1 LR ERTTE KRG AR RO E R
PN T 5| A (18 Mk 18 2 9 JUIR S AS B 58 R
FH 56% £ 2h T R BRE H ik, 4 R s o) g v 18 vk
RA B, R MR RS R (AEZERE) W
BRDE IR R EZH 0T R S SR [ 5 Y ok B
0V (5,10,20 g-kg ") X2 MEE R KB AEIFIEN,
55 g-kg'Flmd KEAMLL, 10 g- kg™ (1950 72 4 1) %
PR 20 M i R R R B R, M 10 grkg' A S
20 g-kg 'O FE 2 SR R R 10 g- kg B A
9K B 20 SUHE AT 8 A B A Y

42 CEHEBLHHENZSEHSI Western
blot I 7E 7 4> 22 S 81 11 ) R ak a4 5 1 1 i 4 2
BE— 3. 14-3-3 theta J8 37 B9 15 5 18 % 5 40 f 4
TG P VIR G, T R 4 0 M R T E i LR TR
s S I £/ e 1 R 1 AT INES < YA /N
TN-CJ& H Rid B iy A i, 5 Bk E K
& RS B R A OGN 7 B R B ERT, TN-C
EEHEE M bRk, Z 5B E T RMER
IO 55 o b A B AR ORAF Y R B O T
I 14-3-3 theta Al TN-C A9 3 15 7K -, #fF I H: 7] A
I R A R T R B RAER . A
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ngl R 35 oE % 5 H R W ICAM-1 £ 3k K T
. B R, LR A S ICAM-1 1Y ik
KT P A DG SRk T A ) R T BA M
1 SCF FH 14 B £F 24 40 Jf %o B 0 385 2 7 0 K 400 it
S ZF 4 40 rf SCF &3k B8 ™', A Bk 5% o U 5
V0 ] 18 5 A ICAM-1 #l SCF (1 7R H #3k
IR, e Pl 98 5E VA AE FH o Caspase-3 7E 0 £¢
K BY YL, 76 40 M 98 1o AR v R E B AE A AR
T 45 5 s 18 M B R A b Caspase-3 3% ik 12 1Y
o, BB Caspase-32 5 H 4l 8 T Ay #2 , w2 &
150 1 ] BE I Caspase-3 (19 3 35 M & 4% Bt 40 i 4
T-HIVEH o GIMAPA 8 40 Jif 7 iz 3o A% v SR 11 S5 1
R N (G TPase) 16 PE M I i, Hoad i i kK
V-2 50 T 38 (IFN) -y B9 7K, Mpel 3 54
A P S R S TR T R % A i R 1T Bk Ah , Mpel
RO R R O U W G o = N
PERT 2 FVE 0 7 T AR I B IR GIMAP4S 1) Gk
IR T4 R Mipel (9 263K 7K 7, 1k 52 40 23 40 i 1)
A B A, R MG 52 32 450 0% T 2 A0 i )/ o
43 EREHAKEGG/rHT KEGG & %70 #r B
HEB LM 2R EAS S TCAGIR 2 [H g
W A B, B AR, 40 i R, PI3K-Akt, NF-«B
55, PIBK-Aktf5 5 i 2 5 20t g
GE 2L FE V6 K AN AR, A i R Y A R ot
Akt T 2T R L 205 5 I R A G
R EI I O ORI s o | i Y = R
NF-«B 5 5 18 &V by 28 ML 48 0F 38 B% , CgiE s 5
RAIEAEH BB R 452 5 TNF-a, IL-6 S IL-8 55
SAE KT S Wy B Ak 2 B2 I, NF-«B p65
WO, A A P, S SR DR 5 G I S R
R (- B i VA S A A Y i -3 & R
Y16 BUAF 530 B 7T LAE 5 8 K A6 A B i A0 O 45
il XL 8 7K P, AT AR 1 R 43 1 S A O 4 4R E R Y
IR KSR WF o R 4B S B0 B R R
A, 505 B A A AR A e AT TR K
FERAE Sl g, a5 2 U ks 2 a8 W A
SEBY L A M TR WA S s T RE A B T I B R
RIRERE

ZE LT b, DOER 5 4124 3 R 45 & Western blot
IO IE , 5 & X 14-3-3 theta, TN-C, CASP3,ICAM-1,
SCF, GIMAP4 Fl Mpc1 J& 2 B 15 .0 7 51 CG /Y 41 1
A, A E e AR R R S S B g
IR AR ST CG AR .
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