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[Abstract]  Objective: To explore the mechanism of Dendrobium huoshanense in the treatment of
gastric ulcer (GU) based on network pharmacology and in vivo experiment. Method: The active components of

D. huoshanense were searched from Traditional Chinese Medicine Systems Pharmacology Database and Analysis
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Platform (TCMSP) and literature, and the targets of the components were screened from TCMSP and
SwissTargetPrediction. GU-related genes were retrieved from GeneCards, Online Mendelian Inheritance in Man
(OMIM), and DisGeNET. Thereby, the common targets of the disease and the medicinal were yielded and the
protein-protein interaction (PPI) network was constructed, followed by Gene Ontology (GO) term enrichment
and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment. According to the predicted
results, hematoxylin-eosin (HE) staining, immunohistochemistry, enzyme-linked immunosorbent assay
(ELISA), Western blot, and real-time fluorescent quantitative polymerase chain reaction (Real-time PCR) were
used to validate the effects of D. huoshanense on acetic acid-induced GU in rats. Result: A total of 63 active
components of D. huoshanense and 37 target genes of D. huoshanense for the treatment of GU were screened out.
PPI network analysis yielded several possible core anti-GU targets of D. huoshanense. They influenced the
development of GU by acting on signaling pathways such as phosphatidylinositol 3-kinase (PI3K )/protein kinase
B (Akt), hypoxia inducible factor-1 (HIF-1), tumor necrosis factor (TNF), and nuclear factor-«B (NF-«B) ,
and various biological processes. The in vivo experiment showed that D. huoshanense significantly reduced the
levels of inflammatory factors such as interleukin-18 (IL-18) , interleukin-6 (IL-6), and TNF-« in the serum of
model rats (P<0.05, P<0.01), increased gastric blood flow (GBF) at the ulcer margin, raised the expression of
epidermal growth factor (EGF) and epidermal growth factor receptor (EGFR) at the ulcer margin (P<0.01) ,
significantly down-regulated protein and mRNA expression of PI3K and Akt, and up-regulated protein and
mRNA expression of phosphatase and tensin homolog deleted on chromosome ten (PTEN) in the gastric tissues
of GU rats (P<0.01). Conclusion: Through regulating EGFR/PI3K/Akt signaling pathway, D. huoshanense
can inhibit tissue inflammation, increase gastric microcirculatory blood flow at the ulcer margin, and promote
cell proliferation and repair of damaged gastric mucosa.
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fiff 5 & B AE TR RS A R RS ARy, B O™ AR
%, BRI B0 TR R B ZE AL L .

3.2.2 E AT GU K BBz AL i85 I i R
K % GBF (3 m L WRET R mIE UG, %
MR R B LU Bt B 5% 1 % GBF 1Y 48
fbo S5 R WoR, IEH AR BRI H R R w6 o8
e BLTIE , E R A SO T UL 5 AR 2 R
BRL P 52 Ah W U YR AT A 150 0 SRR T8 0 19 15t 9 1M1 s R
1, 15 9 10 2k rhn J) 6] 286 68 A S ) 2 38 1) et AT K
Ji 5 5 T 2 LY A, A% 4 24 A K RO B AL 2L 0 I
TR 45 /N (P<0.01) 15t 47 30 2 B L i /0, 1 24
I 7K b 98 6, B S i me g LA SRy L R 2 Y
71 % GBF W &34 1 (P<0.01) . Horp 2 1 A7 fh v
K BB 208 A B I 5 PR
Fe WWETRIZ 2,

3.2.3 E LA GU K BB 41405 B 2E A8 0 1) 52
M) EE 2 KRR A A e R, B I A it HE 51
BT EENUZEMW, ERAEA IR ERL . 5
NS R EE N R ) U iy
WUZ SR FERR AR | R E 40 11 B (. SRR A Hh g,
A S s 4 RV L A A Y OR TR AR R b AR TR
Y AV AE S FVALA L B &G K i, e T B A i
MR W 2,

3.24 EILABIX GU KRB 414! EGF,EGFR # 1
TR Bt @AW &M EKE T, i EGF
M EGFR™ . 5IE# 41t %%, #7441 EGF 1 EGFR
Fk W E T E(P<0.01) ; SR AL L #2211 iRk 4%
7 41 A1 B8 SE fir sk 4] EGF Al EGFR 2 1k 44 W 3% 14
(P<0.01)., WEI3HE3,

x2 EUAMNGUARRRBERERHMHENFZM (f+s,n=6)

D
TE:AIEW B BRI C BRI 2 D, 1l fifh s 571
2 E. A LA ik R e 2 B LA M) e 2 (P 2T 4 )
Bl1 EAXRBHBERSENR

Fig. 1 Morphological observation of gastric mucosa of rats in all

B C
E F
groups

32,5 ZE A X GU K R i i o IL-18. 1L-6,
TNF-a IL-10 & 5 A 5200 5 0E 5 41 g, B A 40
I 3% T 42 & Bl F TNF-a IL-6 Al IL-18 /K °F & 2% F+
e, TL-10 [ 7K SF- 0] &2 25 R B (P<0.01) 5 5 AR 2
B, B LA b o A 2 R B 36 R 4H 1Y) TNF-a
IL-6 #il IL-18 7K °F- B i F Fi (P<0.05, P<0.01) , Tfi #%
TRIT LAY TL-10 /K i 3 1 FF(P<0.01) . X b2t R
KW, ZMES GU I, B 418009 20 I i &, i
B A AT DA Bk AU R E R HE B Al 2
. kA4,

Table 2 Effect of Dendrobium huoshanense on ulcer area and ulcer inhibition rate in GU rats (x+s,n=6)

41 51 Fl /g kg %37 1 L /mm”® 97 I R /% 1ML 3 5 /pU
IEH 4L 100.00 122.60+7.04
R 4 32.96+7.32 - 45.98+2.94"
B SR 4 0.04 16.03+6.98" 44.99 93.68+4.42%
28 LA e R 4L 2.8 12.17+5.08% 41.41 113.52+3.87"
T 1A ik b R 1.4 12.36%5.77% 59.31 78.35+7.82%
T 1A ARk R = 4 0.7 18.35+9.61% 61.44 56.63+3.15%

TS IE A LV P<0.01; 5EEEI 4 4 Y P<0.05,% P<0.01(3& 3-F 6 [A])
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A B
C D
E F
B2 BEUAMMGUARBHAREZZHHFNE(HE,<200)

Fig. 2 Effect of D. huoshanense on histopathological changes in

gastric tissues of GU rats (HE, x200)

3.2.6 FEil A B GU KR E 414! PI3K ., Aktl Al
PTEN # I Rk 0y m 5 E % 4 5, AL AH
PI3K il Aktl i 25 (4 263K 1 6 N, PTEN i 2 (1 &
K B AR (P<0.01) 5 5 RS04 bh A, 2 Ll A it e

EGF

£33 ELAMXNGUAREBEALEGF,EGFREBREK M1
(xX+s5,n=6)
Table 3  Effect of D. huoshanense on expression of EGF and

EGFR proteins in gastric tissues of GU rats (x+s,n=6)

20 5 Fl /g kg EGF EGFR
EH A 6.31+0.54 13.65+0.58
IR 4] 431+0.85"  11.23+0.49"
B e 21 0.04 9.15+0.98"  19.91+0.89"
A LA fipk e R 2.8 11.52+0.88"  23.03+0.80"
FE LA ik b e 1.4 7.43+0.48"  15.86+0.46
7B LA IR 0.7 6.51£0.46%  13.51+0.73

w7 e 4RI B 9 7 e 4 Y PI3K R Akt 2R [ % Gk i
I & B I (P<0.05, P<0.01) ; 7E 1l A figk & R vl s 4
B € R 21 A9 PTEN 25 11 35 1 I 3 T & (P<
0.01), WIE4FfFES,

327 E 1AM XF GU K RUE 4121 PI3K ., Akt Al
PTEN mRNA £k 5IE& 4 R, R4
K B 2H 41 PI3K Fl Akt mRNA 235 i % 7F &,
PTEN mRNA Rk i F K (P<0.01), SHEARIL L
A8 A fiph 2L B SE T vk 40 1Y PI3K AT Akt mRNA
F 3K N FEAR (P<0.01) 5 78 Ll A fish 28 1 B8 5 i i 2
7 PTEN mRNA Rk, 250 B &5t
BN (P<0.01). WFEe6.,

B3 ELAMYGUXRBEALEGF.EGFREXMFM (%41, x200)
Fig. 3 Effect of D. huoshanense on EGF and EGFR expression in gastric tissue of GU rats (IHC, x200)

4 iTig

GU & —Fh 25 i B 2R 25 IR LA 4 20T 2 30
R R 2 B A e Bt B S R P R AR
F 2 2SR BT F O A RN AR I A 8 405 5 R T T BRI
e BB R A 3R L, GUMERL A
F oy 52 1 F= B2 B 2R 7 18 A& &2 D) RE Y
P, K — i e T T 2 P A L R R AR K R e A
T2 55, AR ZERELAFEA)ZW

25 FUE AR TR T 2 A B R A B9 A R
il AT R . R, IR ARG e AR S
KSR R0 2% 24 B 2 Ty i F 9 o 2 1 T AE AR T AL
HAEZ ML AT, R W 45 245 12 7
LT T DHS X GU B A5 AL, 38 i R 4 52 5
TrE AT T RAE .

ASAIF 5 308 A S P 2 - -4 R 2 -9 R
O3 =P - R R RS0 - B AT -3 % L GO 23 BT Al PPI
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£4 ELAMM GUARIMMEHR IL-18.IL-6 . TNF-a IL-10 & B IE (x+s5,n=6)

Table 4 Effect of D. huoshanense on serum 1L-18, IL-6, TNF-a, IL-10 content in serum of GU rats (x+s,n=6) ng-L"
20 51 4t /g kg IL-18 IL-6 TNF-a IL-10

EH 4l 4.86+0.91 16.06+0.35 52.1142.39 69.02+1.81

IR 2] 5.29+0.24" 18.90+0.50" 74.00+1.30" 39.34+1.52"
A S e 2 0.04 4.91+0.15Y 17.05+0.88% 55.62+0.43% 59.25+1.76%
FE LD A fisk s ) 2 2.8 4.79+0.16> 16.76+0.66" 53.49+1.70% 64.48+0.90°
FE A bR 1.4 4.96+0.17” 17.10+0.50 60.03+1.19% 53.46+1.98%
Eglipay R il =¢] 0.7 5.11+0.16 18.17+0.39% 67.58+1.68% 50.11+1.84°

PI3K -~ W G . o gu— 85 kDa

Aktl _’-—-- 60 kDa

PTEN ‘—- --.- 54 kDa
GAPDH (i D 4D GHD GNB @I 3 kD

A B C D E F
B4 &HAKXRPIBK.Aktl fl PTEN & 5 Rk Bk
Fig. 4  Electrophoresis of PI3K, Aktl and PTEN protein

expression level of each rats

W25 8k T 2y 22808 | 2 # R 22 a  Y B I)
AR o DA IR AR W ) R R 24 ) AR 45 2K
bR i 63 Rl HAT R LF R A2 25 P Y AL
R, AR RS E VB (B IR AR
TE X 2636 P o b A TV 240G W) W E A P
AR o v Al Bz R — R R R B i il

HX 45 B sh Wy LR GU A T b7 AL 97 VR FHEY 4
Jir 2 AT LA A ) e R R 20 B G AT RS B TNF-o 55
ikt R 8 R0, I 6T 2% ol TR 51 A 1) 9 8% S AR
s Mo 2 LA st 220 BT LB il NF-«B {5
S R AT I 9 M 45 i A% R AL R BRIV Hh IL-18.
TNF-a F1 TL-17 %5 40 jd (K 1 19 6 35 7K F0, B 45
2 R 2 BE TR S E SR B GU A 28U 0, 35
EGF 3R ik , I 1 22 2505 1k 25 18 (MAPKs) {5
A BT TR — Fh B £ R 2 B M (B
b 40 AR L B0 S ) B B, HL T U Y
PI3K/Akt/HE J5 A B B 34 1 38 (GSK3B)/NF-«B i
% A& 52 I T8 RV T A0 T B R iR 9T 8 T 4
RO BEA T R AT A B T A A Ak AN SR B
AT R R R 51 K& 1 GU L, ) b kL
2] 352 ¥ 4R 7 TR Bk 20 Mgl P S o 5 1 R Y 1 G
5 A9 407 o 3 S SR R SIE B 4 AR 5 I 4 2 B 2

x5 EURMMGUARBEALPIBK.AKktI F1 PTEN & AR EMHM (ts,n=3)
Table 5 Effect of D. huoshanense on expression of PI3K, Aktl and PTEN in gastric tissues of GU rats (x+s,n=3)

21 51 il /g kg PI3K/GAPDH Aktl/GAPDH PTEN/GAPDH
4 0.15+0.05 0.38+0.12 1.16+0.08
H IR 2] 1.010.16" 1.10+0.18" 0.16+0.02"
A 36 g 4] 0.04 0.70+0.11% 0.79+0.15” 0.37+0.08%
LA iRk R AL 2.8 0.24+0.09" 0.51+0.07” 0.96+0.19%
petiipay i R 1.4 0.71+0.12% 0.69+0.16 0.68+0.08%
8 Ll A I o 41 0.7 0.90+0.13 0.79+0.21? 0.280.04

F6 ELAMINGUKRRBEALRPIBK Akt PTEN mRNA RIZEHFM (r+s,n=3)
Table 6 Effect of D. huoshanense on expression level of PI3K, Akt and PTEN mRNA in gastric tissues of GU rats (x+s,n=3)

215 4t /g kg PI3K Akt PTEN
HEE T 2 3.74+0.05" 1.66+0.04" 0.46+0.03"
U SE AL | 0.04 1.35+0.03% 1.11+0.02% 0.8240.03%
B LA R 4 2.8 1.33+0.03” 0.89+0.02 0.89+0.05%
1A ik b ) R 1.4 1.43+0.06> 1.43+0.03% 0.66%0.09%
T 1A AR ) = 4 0.7 1.55+0.04> 1.55+0.03> 0.61+0.02%

L IE W AT bR mRNA AR AN 1
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T 25 SR AW Ao

LR W 4 2 32 43 B 45 3L DHS 7] fg 3l o 2 ik
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