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Abstract: Objective To detect protein expression differences in gastric mucosal cells with gastric ulcer with liver—
depression and spleen— deficiency syndrome after treatment with Anwei decoction and to preliminarily explore the
molecular biological mechanism. Methods The rat model of gastric ulcer with liver stagnation and spleen deficiency
syndrome was prepared by acetic acid combined with multi-factor simulation method of TCM etiology. The gastric
mucosal cells of the rat model were isolated and intervened by serum containing Anwei decoction. The altered
proteins in gastric mucosal cells were identified by iTRAQ, the biochemical pathways and regulatory networks were
analyzed with DAVID, GO, KEGG, VISANT and STRING databases. Key proteins were verified by Western Blot.
Results Fifty—nine differentially expressed proteins were found between the Anwei decoction group and the control
group. Bioinformatics analysis showed that 59 differentially expressed proteins were mainly involved in 53 biological
processes, 10 cell components, 16 molecular pathways and 74 signal transduction pathways. Most results of

Western Blot verification tests are the same as those of iTRAQ proteomics. Conclusion The differentially expressed
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proteins (Aktl, Jakl, Jak2, Plcb3, Adrb2, Stat2, Prkeg, Plch4, Ptpn2, Chrm3 and Ifngrl) in gastric mucosal

cells with gastric ulcer coupled liver—depression and spleen—deficiency syndrome intervened by Anwei decoction was

screened by iTRAQ proteomics. The preliminary analysis suggests that it is related to various cellular biological

activities of gastric ulcers, which is a mechanism worthy of further study for the action of Anwei decoction.

Keywords: Anwei decoction; gastric ulcer; gastric mucosal cell; syndrome of liver— depression and spleen—

deficiency; proteomics; bioinformatics
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1 MREHE

1.1 Zh¥1 Wistar #EPEREL, 3 H#%, 130 2, &K
1 (150+20)g, SPF %%, WT) PHERIKRS:, sy
AJES . SCXK £ 2014-0002,

1.2 PR EEAN LHHH): AR 20g, FE
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P10 g, BiES g, HHE S5 g HHIRF A
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PRFR O Ak 22 R 22 30 min 450, (B 250 2 A
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M, 5. 20160914, WA R RS AEY R A
FRAH]; BCA S sidf &, #t55: P0009, A
PR A REMARAA; Pk Ak (HE5 -
ab81283) . Jakl (#lt 5 . ab133666) . Jak2 (it = .
ab219728) ., Plch3 (#t*5 : ab228794), Adrb2(#lt*7 :
ab182136) . Stat2 (L5 : ab53132), Prkeg (4t 5 :

ab179522) , W [ ¥ Abcam 237 ; PidK Pleb4 (4t
5. sc—136041), W4 H 3 E Santa Cruz 2 H ; Hiik
Ptpn2 (PA5-76059) , 14 [ % [H Thermo Fisher /A H] ;
TEMREF 4 B . fb2# &% ECL. RIPA Z#M . %
I3 W S S DU A A BR A 5 iTRAQ
8—plea FricidF &, MW H3EE AB SCIEX 24 H],

1.3 E¥UE  LC-20AD AR AL, HA S
/N5 Triple TOF 5600 5 AT . 44 T HL 5 25
U, 32E AB SCIEX A H]; Zorbax 3 PHE 58
Bk, &[] Agilent 24 F]; Eps300 BUEEIKAY . 3 EH
VKA. BRRESEE, B RAEFHARAE]; GC-800
RUOGH ERMATIr R2 5, E BIO-RAD A H];
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VK12 0.05 mL, %13k SEESHRALRE 15°/, 94
Bk, CHER, 2568, ARk,
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JHIS G R ME A TR A B B S BB i 265, LA D Hanks
W, MAEURS, BAHILEGPBTRE, 37 CREMNE
FE, REEL, KBV, PBS EEJE AL

1.6 S25hs W e sEHUSEME Wistar KEL 50 H, &
MAYERTEL G, EEATEREY, SR B
FEAR T 5 60 kg BRI & A9 6.17 £531H 5 R 10.3
gk, ELEE 5 d; HESHAKR S0 H, H#EEYS
T RAERIK, HEERE, TTREEAE T ROKR
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BT 37 C. 5% CO, $EFARIESR, Frai o BE 5,
DI E L9519 DMEM 3532 VR 24 ho 525643 2 41,
O% B imd: KR E R LR 40055 520 oA
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1) DTT, M7 15 min; SRS 25 000%g &0 20 min,
B, BEMA S AR NER, 7E-20 CULIE
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15 min, #RJ5 25 000xg &5.0> 20 min, H L35, L
WRAE 56 CEZM T IMALHFEE 10 mmol - L' B9 DTT 4k
B h, EJRFTHF AR AL 55 mmol - L
B IAM, W25 % 8 45 min, HEA7 26 D& B 09 4%

F AL B A S HERBUSTNER, 7F-20 CHiE
2 h, 25 000xg .0 20 min, EF B, UIIETE
200 wL 0.5 mol - L' TEAB 1 # /5 % f# 15 min,
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0.1 Da, A : 0.05 Dao KIEHE AFFEK
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19.6 AW {5 B0 Gl Go 4y B £ i &
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MF) iX 3 J5 Il i 47 73 #r o il 3 KEGG % 46
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i 3~5 W, AR 10 min, “HEE FEKRBFF 3 h
(#% 1 : 50 000 i &) . TBST M 3~5 kK, &K
10 min, ECL B ABEGE, KA BIO-RAD GC-800 %Y
6% B O i B AT A IR R AE s R BIO-
RAD Zr M A% 2 L R - 7T IR BB 0T, 1R E
B R A AR ek I

111 Sl #ePRJyik  >RH SPSS13.0 Geitf b1y
BAE AT, TR ORI R AR 2 (v 2 5) TR, 4
] LEHER ST FEAS ¢ K s DA P < 0.05 W2ZERASE
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2 #FR

2.1 ZWHESMG TC i FEE M Y& 25 ME vk
TE 12.5%F, 24, 48, 72 h ZF 3 4~Bs ] B ) 40 B i
WREKT 5%, SHMEREIRT 3.13%19 3 )
] B A B PR A4 /N T 5%, 72 h ] BEAS SR BE Y
YL IR A SR =, O BIFFESR F 72 h B[R] Bk
T B AR B PR ) i & I . Y=—6.237 06
+1.733 57X — 0.020 82X*(Y NAMMIBIR AR, X Jy &2y
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Table 1 Effect of different concentrations of the serum containing Anwei decoction on proliferation of gastric mucosal cells
19 all wh 2h

WSt A MBI 1% WA AR R /% WS A AR /%

1 50.00 0.941+0.090° 29.29 0.869 +0.082" 37.61 0.876 +0.039" 28.45
2 25.00 1.002£0.110° 22.17 0.881+0.104" 36.24 0.935+0.101" 22.98
3 12.50 1.102+0.099" 10.55 1.007 +0.090" 21.62 1.007 £0.012" 16.31
4 6.25 1.24420.110 -5.93 1.1940.113 -0.19 1.141£0.107 3.89
5 3.13 1.248 +0.093 -6.42 1.262 +0.087 -8.13 1.289+0.185" -9.82
6 1.56 1.272+0.100 -9.20 1.272 +0.089 -9.22 1.231+0.139 -4.45
7 0.78 1.331+0.095 -16.14 1.283 +0.100 -10.56 1.230+0.121 -436
8 0.39 1.341+0.103 -17.28 1.309 +0.094 -13.56 1.225 +0.098 -3.89
9 0.19 1.342+0.109 -17.38 1.377 £ 0.090 -21.50 1217 +£0.152 -3.15
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(E#x1)
B S 24h wh 72h
W fE NI/ % W' A A2 /% WG (E ANARTEINZR /%
10 0.10 1.364 +0.094 -19.88 1.444 +0.092 -29.21 1.232+0.132 -4.54
11 T IR 20 1.193+0.110 - 1.201 £0.121 - 1.183+0.112 -
12 25 X 0.107+0.013 - 0.114+0.017 - 0.104+0.015 -

TE: SRR s, TP <0.05,
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Figure 1 Effect of different concentrations of the serum containing

Anwei decoction on the cell-damaging of gastric mucosa cells
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XSSOSR ALK 20 R rA R B
7 18V 2H RS B A LG RS E 430 MEH . BR
33 Rl R AL, THIERSATE peptides (IKEE) >

2, fold (2254550 < 0.8 B fold > 1.2 RSG5 A T55 3
AT BERE . B HA X BB 2 AL AE 59
MERRIBEA, Hp B 43 4 Q90XQ7.
AOAOG2KASO. A9LNMS8., AOAOG2K2N3, P11275,
AOAOG2KALS. P30553. P20760, P55159, P13221,
FILSP6, AOAOG2K5Q7. D4A3N4, AO0A0OG2JUVS,
Q99JE6. Q45QJ4. Q62689 P08483, P62161, M3Z-
CP6. Q8CIZ4, MOR933, Q5XIT9. Q5FVK3, P63319,
P26897. ROPXY3, P10687, D4A206, (05820, P262-
55. P47196. BOJYS4. P47197. AOAOG2K9C4. Q9-
R193. G3V8A8. Q9QWO07. Q499R7. Q6AY18, F1-
M305, D3ZII1, Q5XIF3; T 164~: Q7HI115, Q5X-
126, 16V4L9. Q6P6T3. E9PSX4, Q6IMY6. Q3HSES,
G3VOW2, P35233, P26431, MORCRS. P25102, AO-
A0G2JT06. Q8VBU7. P21575. P10608.
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Figure 2 Hierarchical clustering tree structure diagram of differential protein in rat gastric mucosal cells with gastric ulcer of syndrome

of liver—depression and spleen—deficiency intervened by Anwei decoction

2.3 Z5EAM GO A HrE R @il DAVID $dl
Xf 59 2 RN LN AT I RETE RS, A5 B R
FHEE Sy 58 A, Xfix 58 M A AT GO 43hHT .
231 2w & A0 EY ¥ ik # (Biological
Process, BP)7Alr 258 UL3% 2, @it DAVID & 457
BT R GERA I IT 3RS 0 22 S 30k 8 U BE AL 3547 BP 4
Br, @iREos, XL FEAE 53 F Yt i
KA

2.3.2 25 HIER 94094 53 (Cellular Component,
CC)orHr  SRILEE 3. it DAVID B R4
XFABETEARAT ) 59 Fh 22 S ek 8 VB 4T CC 73
Br, SRR IEAT 10 A Mg s p &

2.3.3 22 5 8 H 7 F U1 6E (Molecular Function,
MF) 738 45 R WK 4, it DAVID &£ R 48
XA SEARATF 1Y) 59 Fh 22 5 R IR FL AT MF 2047,
G RZESENS 16 B TRz BHEMEE,
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Table 2 Biological process analysis of differential protein in rat gastric mucosal cells with gastric ulcer of syndrome of liver—depression

and spleen—deficiency intervened by Anwet decoction

Eqs RARENEGE SRR SR et P
cellular response to interleukin-3 (4L FIANIEA 2 3 ) 3 6 1.00E-04
intracellular signal transduction (45 5% 5 ) 7 14 4.50E-04
lipid catabolic process(JgFfCHSHHE) 4 8 8.20E-04
activation of adenylate cyclase activity (JRHFRIMUBEE T IS ) 3 6 1.50E-03
positive regulation of sodium ion transport (Ff1 B T2 A IE TR 3 6 2.30E-03
estrous cycle(ZliE ) 3 6 3.20E-03
cellular response to insulin stimulus (25 2SR ) 4 8 4.10E-03
cytokine-mediated signaling pathway (I T/ 3 A9(5 5 i ) 4 8 5.70E-03
regulation of sensory perception of pain (i St/ I8 75 ) 3 6 5.90E-03
positive regulation of nitric oxide biosynthetic process (—fLE A Y1 A B R A IETEE) 3 6 6.20E-03
response to antibiotic (42 Z N ) 3 6 6.80E-03
interleukin—2-mediated signaling pathway (F4IHEN % 2 7 FHf5 5@ ) 2 4 7.80E-03
interleukin—12-mediated signaling pathway (A4 % 12 > FH9f5 5@ ) 2 4 7.80E-03
vasodilation by norepinephrine-epinephrine involved in regulation of systemic arterial blood pressure (25 H'& I 5 . 7 80E03
RRS SR 2SR E 45K

response to cold (FE¥ AT ) 3 6 8.20E-03
adenylate cyclase-activating G-protein coupled receptor signaling pathway (I BRIMEEHEGS G & B Z 1A 3 6 920503
I

insulin receptor signaling pathway (55 Z 32 (K5 S0 3 6 9.80E-03
negalive regulation of plasma membrane long—chain fatty acid transport (5 K HE S WTRRSEZ RO 545 2 4 1.00E-02
desensitization of G-protein coupled receptor protein signaling pathway by arrestin (G % B2 (K% (115 518 ) A LO0E-02
BRAQHIRIE A )

heat generation (#iit =) 2 4 1.00E-02
phosphatidylinositol catabolic process (BHEEEALERCHiZ7E) 2 4 1.00E-02

T AU PAE/NT 0.01 BZR%0; SR FRITE ST DI RESS MO & 2 HTA DI RETE R BB A 20 15 48 Benjamining AR B e A2 B 40R

AT PAHACIE

*3 REGTFHNEREHSEETITARSHEEARNES 2.4 LSECILPIE S5 S0 % 0 b

ZERILE 5,

ERMARAS HHER 2% SEEVIEN ) KEGG B BE A BT 45 SR s, ASBESE
Table 3 Cellular component analysis of differential protein in rat T T T2 R 1 R AR I 7 80 44 Bk B K
Rl

gastric mucosal cells with gastric ulcer of syndrome of liver—

depression and spleen—deficiency intervened by Anwei decoction

b, Hril 74 5 P<0.05, 750 HHERT 10 7189

4 EORRSE SRRSO P BE

et () ; » 003 2.5 S ECIEFM EAEN B 2R 3, 2R
cyloplasm(ZHARAT ) 23 46 5.10E-03 iH 2 [H] 1Y *Hﬁ'ﬁzﬁﬁﬁﬁ VISANT ﬁfEE‘:Fﬁ*ﬁEI% s
wsle () ! ; WG 5 RIEE G SRR R RS B R R A
s enbrre ; s VOO 2 S 32 AR L 36K B A (Nodes) 355
eytosol (4LJ ) 10 20 1.70E-02 Ao BRI (Pathway Mapped)22 A, 4 Ty g
postsynaptic density (A5 % ) 4 8 2.20E-02 ’ ’ o

sarcolemma( JJI£F4ER5 ) 3 6 3.60E-02 ‘7&—%‘%— 27 /l\ﬁ%'éo

varicosity (/%) 2 4 4.00E-02 22 R E A Z A AVE i STRING $08 22 #ir ¢
o 1) . . S s R 2 WERE NG SRR SO
axon(liZ8) 4 8 6.40E-02

TE: PHRSEDRTE 2T D B A o 2 A D) RE T R BB T
SrH; “£8 Benjamining 35 R R A UAORIEAT P IHAZIE

TR 45 Jr A B R RAE T, H o Akl
(P47196) . Jakl (Q8CIZ4) . Jak2 (Q62689) . Prkeg
(P63319) . Pleh4 (Q9QWO07) . Plch3 (Q99JE6) .
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Table 4 Molecular function analysis of differential protein in rat gastric mucosal cells with gastric ulcer of syndrome of liver—depression

and spleen—deficiency intervened by Anwei decoction

R R AR AL B et/ 9% * PAH"

protein binding (% %5 4) 16 32 1.40E-05
phosphatidylinositol phospholipase C activity (B IGEE LB IR G C 354E) 3 6 9.90E-04
signal transducer activity ({5555 S35k ) 4 8 8.50E-03
calmodulin binding (F5I R 455) 4 8 9.30E-03
norepinephrine binding(ZH ¥ FIREEES) 2 4 1.10E-02
inorganic diphosphatase activity (JoH/LAZ BT TS PE) 2 4 1.40E-02
epinephrine binding(¥ R & 455 2 4 1.60E-02
growth hormone receptor binding (4= K% 2 1AL 4) 2 4 1.60E-02
nitric—oxide synthase regulator activity (—4 b2 & BEE 1 16 1E) 2 4 2.20E-02
identical protein binding CFH[H] ) 2R (1 454) 6 12 3.20E-02
protein kinase binding (% 14455 ) 5 10 3.20E-02
adenylate cyclase binding (SR RIMEEELA) 2 4 3.80E-02
drug binding(Z4#)455) 3 6 3.90E-02
protein kinase activity (ZR FIEEE 1) 4 8 4.10E-02
calcium ion binding(¥5 5 F45 4 ) 6 12 4.20E-02
GTPase activating protein binding(GTP BHEGEHLES) 2 4.90E-02

4
T # SRR M BT R A 5 YA D RETE R L BB E 43 s 9 48 Benjamining YT ISR IR R IFEIEAT PAAERIE

®5 RBZTHERBAMEEIXRBHEAMNERED KEGG BEBRIHER

Table 5 Signal pathway analysis of differential protein in rat gastric mucosal cells with gastric ulcer of syndrome of liver—depression and

spleen—deficiency intervened by Anwei decoction

e

L PAEEA RS PAH"

NN Atplb4; Adeyl;
mo04970: Salivary secretion (MEJE 5% )

Adrb3; Calml;
Plcb4; Prkeg; Prkgl

Atplb4; Adcyl; Camk2a; Calml;

Chrm3; Lyz2; Plecbl; Pleb3;
Adrb2; Slc9al 3.13E-16

Cckbr; Chrm3; Plcbl;

mo04971: Gastric acid secretion( B FR530) Hrh2; Slc9al; 1.13E-14
Pleb3; Pleb4; Prkeg
- Adeyl;  Adrb3; Camk2a; Calml; Cckbr; Chrm3;  Plebl;
mo04020: Calcium signaling pathway (£5{5-18 %) Hrh2; Adrb2; 3.66E-10
Pleb3; Pleb4; Prkeg
rno04261: Adrenergic signaling in (:ardiomyo(',ytes(lll‘ Akt2; Adrb2;
" PPN Aktl; Atplb4; Adeyl; Camk2a; Calml; Plebl; Pleb3; Pleb4 6.66E-10
MEAADCH AR R e MR il ) Sle9al
. Aktl; Jak2; Adeyl; Camk2a; Chrm3; Plebl; Pleb3; Pleb4;
mo04725: Cholinergic synapse(JJHARAEZE fi) Akt2; 1.31E-09
Prkeg
rno04022: ¢GMP-PKG signaling pathway((:CMP PKG Aktl; Atplb4; Adeyl;; Adrb3; Calml; Plebl; Pleb3; Pleb4;
. Akt2; Adrb2; 2.96E-09
{5 i) Prkel
mo04911: Insulin secretion(JJ i Z /1) Atplb4; Adeyl; Camk2a; Chrm3; Plebl; Pleb3; Pleb4; Prkeg 1.01E-07
mo04972: Pancreatic secretion (JFRARMW) Atplb4; Adeyl; Chrm3; Plebl; Pleh3; Pleh4; Prkeg Slc9al 2.18E-07
mo04713: Circadian entrainment US:-7% J&15]) Adeyl; Camk2a; Calml; Plebl; Pleh3; Pleb4; Prkeg; Prkgl 2.34E-07
mo04916: Melanogenesis ({724 i) Adcyl; Camk2a; Calml; Plebl; Pleb3; Plcbh4; Prkeg; Wnt5a 3.66E-10

e 4 Benjamining I3 HilFE R K BRI T PHACIE

Adrb2 (P10608) .

Ptpn2 (P35233) |
REF=Y:OL S

2.6 HEHAEY sovpEFTREIESS R 4R WA 4,

ik Western Blot S5 XA LAY & rhuO B kA T

Chrm3 (P08483) . Stat2 (Q5XI126) .
Ifngr1 (Q6P6T3) & v F AH H.AE H

IuE, 5K, SXTRA b, Aktl (P47196) |
Jak1(Q8CIZ4) . Jak2((Q62689)F Plcb3 (Q99JE6) F ik
i (P<0.01), Adrb2(P10608) il Stat2 (Q5XI126) 3
IKTHR(P<0.01), 5HEARHFEIE 3G 1 Prkeg
(P63319) ., Plch4(Q9QW07) . Ptpn2(P35233) # ik M
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Node Color Node Content

colored nodes: empty nodes:
query proteins and first shell of interactors proteins of unknown 3D structure

white nodes: filled nodes:
second shell of interactors some 3D structure is known or predicted
Known Interactions Predicted Interactions Others
O—O  from curated databases —E  gene neighborhood O—O  textmining
O—  experimentally determined O—®  gene fusions O—S co-expression
O—  gene co-occurrence O—  protein homology

3 REGTHMEREBIHBEEIXREMEARNEREOREERASTER
Figure 3 Schematic diagram of interaction in STRING database of differential protein in rat gastric mucosal cells with gastric ulcer of

syndrome of liver—depression and spleen—deficiency intervened by Anwei decoction

HZBE, ZRTHEITFEL(P>0.05), 5EH  BZ—, KFFELILE S 25006 T 50 E 5z R
20 2 B0 R WY Prkeg (P63319) | Pleb4 (Q9QW07) I K IE AR R BRI B AN AR, I e T R
& Prpn2(P35233) FIHAYFEEA—E, 20T o S BT AT, RS 22 7 4

MR Z A BAZESEN 434, THEREA 16
3 itig A, XEEAFESR S 53 feEYEE R, 10 Fhani

PR R BRI IR, PR A5 16 200 Tk, LRI TP A S B
29 1% ~ 796, REEIAKHNFIBIE R EBE . B A SRS Bk R
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AWD Control AWD Control
Akl | W W 63kDa Prkcg | - e §5LDa
Jakl | M. W 130 kDa Plchda | W W0,
Jak2 | e e 125kDa Stz | S 5.
Adb2 - R 46 kDa Plcbs WS M 150 kDa
B-actin = W 42 kDa Ptpn2 -_— 45 kDa
2.0
B3 Akl
B3 Jakl
B Jak2
154 * M Prkeg
. Plch4
b Plch3
) ER Adrh2
£ 1o B3 Stai2
z Ptpn2
el I
= N
E \
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0.0d H B , N NN
N O O N N SR S S S
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TE: AWD-%H A4, Contol-XIFH4L; SxIMRAIILE, P<0.01,

B4 RBHTHEREHIMEEIERRSFRMAEEEER
HAEPOEAREIKF(x 25, n=8)

Figure 4 Protein expression of the interaction center in rat
gastric mucosal cells with gastric ulcer of syndrome of liver—

depression and spleen—deficiency intervened by Anwei decoction

JE I 28 R e B R 45 07 1l o RRAEATF 52 3R
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X5 1 TR P A ) B = R B T A T TR — fige A
B, FTLLH A R Ge e 5y 3 N SRS 45 R
U, JU SR O U A B o R/ MR AE X
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REHE ERRR MR 55 6 SF R r 1 LR EL
PG LSS T RUEE RS B B0z IR A SRR A
YERIALH], K BT 2 K ST S U S i
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BG5BT K B2 57 B 1 A5 38 B R B T e S
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i VISANT A1 STRING i 4 % 22 53 48 (L A
A EAE I T A B, X REANM TL5K
WIS S R R(F S o
AR—F, AT VISANT A% & 22 F i Yi6e
T 94 MNP, X5 “ZH. £
. 2T PIVERRRSHHTT . E—25 R Western
Blot J7iXt 4 8 17110 8 5095 AR LI K R 7Y i
FhIEAN A 25 S R AT T BRI, &5 SR RER T
DR A R B AL S A A B — 5, 45
F W], iTRAQ A 2= H RGBS A R L& B T
TE R AN Y 25 TR T, RO PR R R RS
(K20 F2 TR TR S DI BE A BT R 2 SE R, A IR
FEMAL 2RI BEXT 59 22 SR AT T AR R B2
b, 2 TESEAELE G TS R
frh 2504y f . i 25 E B 200
22 FRAILTI 255 DR 1 () BRSSO, S5 R 0, A IS i
W2 B 7T TS Tt g AR IR I K B 2 A0 i
56 E 46 Aktl, Jakl. Jak2. Pleb3. Adrb2.
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