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Study on inhibition of Dendrobium officinale extract on gastric carcinogenesis
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Abstract: Objective To explore the inhibitory effects of Dendrobium officinale extract (DOE) on gastric carcinogenesis and its
related molecular mechanism. Methods The rats were randomly divided into normal group, model group, positive drug group,
low-dose and high-dose DOE groups. The gastric carcinogenesis model was induced by ig giving 200 mg/kg
N-methyl-N"-nitro-N-nitrosoguanidine (MNNG) at doses of 200 mg/kg every 10 days for 3 months. Meanwhile, the rats in the
treatment groups were given the corresponding doses of drug while the rats in the control group were given normal saline. At the end of
the experiment, the degree of gastric tissue carcinogenesis was calculated by HE staining analysis. The expression levels of EGF,
EGFR, Bax, and Bcl-2 mRNA were detected by RT-PCR test in gastric tissue. The levels of EGF and EGFR in plasma were detected by
ELISA. Apoptosis was detected by TUNEL assay. Results Compared with the model group, the high-dose DOE could inhibit the
degree of carcinogenesis significantly (P < 0.01). Both high-dose and low-dose DOE could significantly reduce the levels of EGF,
EGFR mRNA, and Bcl-2 mRNA, and increase the levels of Bax mRNA in gastric tissue, with statistical significance compared with the
model group (P < 0.05, 0.01). In addition, they also reduced the levels of EGF and EGFR in plasma significantly and induced
apoptosis. Conclusion DOE could inhibit the gastric carcinogenesis, which might be related to effects of decreasing the expression of
EGF and EGFR mRNA in gastric tissue and EGF and EGFR in plasma and inducing the apoptosis through reducing the expression of
Bcl-2 mRNA and increasing Bax mRNA.
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J7 LA KB A A A OGER S, e Bl
EGFR 0% 2 (i ok B 9 40 M i) S8 08 55 0 A, 07K
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bt A8 Rk, P, JoE, BT, BREL R
ANTIEREST, wREL, sUREE, BH, wEE, K
WU, B BRARHY, A, SRR EAR A fift
Dendrobium officinale Kimura et Migo 4 7= 24 (185 K¢
Wi BRI CIRZED & I PR FH I B
WRITH, e RO T R RN R R Ak
FATARHEAT W G AR Y, Rl e
ThRE - SEVEAN M 588 A B AR S Th ™ ST 4
SO R, 4 A CE R Bl 4
BUARE SHHEAD ANFEVER OK. AlimE . BHR
LFR AL T B SR IPIRARSN N B 250 HeLaS3 Al
FEAI Uk HepG2 HATHIHINEIT . i dn g,
s AL c-mye HORIL,  HAEPTIRA AL A
ST AR T (R o A S0 5 5k B A it
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B e e AR A AR A L, BL XS EGF/EGER .
Bax/Bcl-2 RIEIHTEH], LUYIIIW] DOE il H
FeE AR AR I AHIL], DAt 23 R 2 U
1
1.1 Zm5ikF

DOE (& 2 45%, HAFAIZNIAT IR ],
b5 SXG 131208): 4k A @ )v (Il R RAG 247 B
AW, S 14010105 HEIEARELAHIEAT (MNNG,
HA TCI, fit"5 MV340RC); TUNEL System. Eastep
R B RNA $2HGR %5 GoScript'™ Reverse
Transcription System (3% [E Promega /A 7 ); FastStart
Essential DNA Green Master (Roche); EGF. EGFR
ELISA &l & GBI /R AERHRAR A BR A D .
S LA A TR IRA W & .

1.2 ¥

Wistar K, HEVE, A5TE 130~150 g, 57

2, W TAest el MRS SRR A A, &

FAES SGXK (5) 2012-0001.
1.3 %5

Veriti'™ 96 £/% PCR 1X (ABD); LightCycler96
¢ 652 1 PCR {X (Roche); Nano Drop2000 43566
F#4t (Thermo Scietific) .

2 T
21 HMSESRY
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13 Ho A 545254143 10 K ig MNNG 200 mg/kg
(WO, FE3AMH, FSE sl g
[N ig 257 DOE 4.8.2.4 g/kg, 4E AR F 0.012 g/kg,
RERG VIR, ES5E213 4 H, S IRA R
BT AR A B R K

22 MARERAE

i, KR ip 467 2% L2 (45
mg/kg) FRINE, & EZMKEBUML, HFE8PTEE 3 000
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VeTFIE, 2 5y, BN 4%2 5K T
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F 1 EERAEE PCR3IHFF
Table 1 Real time gPCR primers

BIE B 515 (5-3")

EGFR iEfil CTCGTGGAACCTCTCACACC
I8 AAATGCTCCTGAACCCAGAA

EGF £ AGGGATGTGGGGGACTTACT
K CATTCTTGGGCTGTTGGTGT

Bax 1IEF  CCGATTCATCTACCCTGCTG
I TGAGCAATTCCAGAGGCAGTT

Bcl-2 1Ell  GGTGGACAACATCGCTCTG
I CAGCCAGGAGAAATCAAACA

B-actin  IER ~ CCCATCTATGAGGGTTACGC

&I TTTAATGTCACGCACGATTTC

3 #ER
31 —MRERMEBSKRRET L

TERL G 2 H KRR IR I R, B R
DOE HAMHZEAN, MM 4UAE TIPS, 76
RS, BRI KRAET: 1 K, DOE mijfll &4
FETT 1, BETOREUEEM, RO, KEE
IKEHE, SRR ZL . WFRERHE MNNG 2 330K
AT, B nshsET- %M, ppE gk
BAET: 5 H, FRIRIURRUIFIE A& 1, AR STk
M4 i A A R P 10 mglkg 4524 4 JE T £
BRI E, UM — e R
32 MBEETREEURFRETVHNEER

INSHIDNTREE 1w Nk R St DN

X e

4 AR R

WA AR, E IR 2L, R an A
SR, MURRHER, RO ETER, R AEK,
SRR, R IEAT (R T E REA G A s B
U, REERIR A0 PRI P R R e R A
etk R RRLICRHES, AN B R M, IR
Wz, FLk A LYENIKE N DOE mifl &4, 41
HOFLSotRIRE, SRR b LR HES Y, g e R
PE, (HJZ%; DOE IR 4L, SRRk
W, AR R A4 AT L7 DOE
RENE I A i, B L SRR AR R A
. iR 1
33 MWEEETEREM

MNNG i3 (¥ 5 Ja i A BRI R 2 e A A —
i PR A0 B IR — FL IR - I . R A R AR R AR
# N 41%. 4 Fisher Kk %, DOE iyl 41 515
WAL, At B EMEEAL (P<0.01). 4530
% 2,
34 XMBHALH EGF. EGFR mRNA X3z
EGF. EGFR ERKTHIZMN

MNNG %55, BAZ KR E 4+ EGF.
EGFR mRNA KA i+ EGF. EGFR £ /K
I ETtE, Sxd iz R % (P<0.05),
257 DOE J&, i fIGF A fiE ok 2% F{IK EGFLEGFR
Fik, HERANMRZEREE (P<0.05. 0.01),
iR 3.

Lo

DOE 4.8 gkg* DOE 2.4 g-kg*
1 FHEARBEALRTHREZLSER
Fig. 1 Pathological improvement of gastric carcinogenesis in rats
%2 DOE M BEARETEHMFI
Table 2 Effects of DOE on regulating rate of carcinogenesis in rats
L %U%ﬁ 0 %}%ﬁ&ﬁ@ﬁ%ﬁﬁ/ﬂ(%) 2 P
(9kg ™) A FLRRE R N SR
LAY — 12 5 (41%) 6 (50%) 1 (9%) 0 — —
4 AR F 0.012 8 0 3 (38%) 0 5 (62.5%) 5702  0.097
DOE 48 12 0 3 (30%) 0 7(428%) 13534  0.001%
2.4 13 1 (0.8%) 9 (69%) 3 (23%) 0 3969 0.172

LR L #P<0.01, T
#P < 0.01 vs model group, same as below
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AN E )]

Table 3 Effects of DOE on expression of EGF and EGFR mRNA in gastric tissue and protein expression of EGF and EGFR in

plasma of rats (X £s)

&/ 2021 mRNA /KF 12 85 4 KF
(gkg™) EGF EGFR EGF EGFR
X} B — 13 1.256+0.886 0.966+0.386 6.545+2.787 1.846+0.987
T — 12 4.34241.004" 3.836+1.091°  16.693+4.263" 5.504+2.011"
Yt A TR 0.012 8 3.491+1.006 1.4204+0.630" 2.940+1.736" 3.058+0.955
DOE 2.4 12 0.8134+0.277" 0.55040.219" 1.61440.591% 2.27940.948"
4.8 13 0.76240.268" 0.4814+0.301"  0.623+0.311% 1.650+1.206"

SRR LR TP<0.05; SREIMA L TP<0.05, TR

P <0.05 vs control group; “P < 0.05 vs model group, same as below

3.5 MBLLF Bax. Bel-2 EERIEURMAAEAE
THI =Y
*ﬁﬂéﬂjﬁﬁ&% //\‘:F‘f/%{ﬂtﬁ. Bax ?%151:

B, PURATIER Bel-2 i (P<0.05), 41
Y A )7 F1 DOE J&, #REHS433| %35, DOE w7
HEHARREWE, SEMAEEEREE (P<
0.01). TUNEL JERIAN I, X4, Bl

A DB R AT, WTRyHN (3.56+
0.60) %- (4.73+1.25) %, S42541ARREN 52 211
T4 %, PHIEZ540 % DOE . [R5
TR (10.12+1.34) %. (32.89+2.24) %.
(12.23+1.58)%, SR L 2= 5 18 3% (P<<0.05.
0.01). UiB] DOE E A7 B 7 40 i T-EH .
ZER WK 4. K 2.

%<4 DOE KR 544 Bax. Bel-2 mRNA RIZVURMAAT RN (X L)

Table 4 Effects of DOE on expression of Bax, Bel-2 mRNA and apoptotic rate in gastric tissue of rats ( X L)

215 FIE/(gkg D n Bax Bcl-2 FT- /%
pagict — 13 1.126£0.350 0.43240.124 3.56+£0.60
Y — 12 0.51140.150" 0.70940.158" 4734125
4k AR 0.012 8 1.0504-0.168" 0.298 +-0.087" 10.1241.34*
DOE 2.4 12 1.048 £0.223% 0.34140.136" 12.23+1.58"

4.8 13 1.653+0.286™ 0.52440.191% 32.8942.24%

DOE 2.4 gkg '

DOE 4.8 gkg '

B2 TUTEL £#0 DOE % S4kE T e
Fig.2 Induction of DOE on apoptosis in each group by TUTEL
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BT MNNG  HAT R 33 0 850
71, BENIN DNA, 51515 Bl 1R S KR,
HE LA R e s, IR S A
F . 225 100 mg/mL MNNG [ 5%
RS KA A Wistar JEPE K SR AR ZK 24 ),
ZJEInAErRl A 28 JH,  Ih RS RO R R
o WCIEERAETIE, HERR T 0 IR e Ry e k4
P, BRSO I B SRR AN UHIARAEL, AR 7
A LURS O A 88, i HLRIR, BT DAARSESR: 255 3
Bk TR R R R VAT, ig 5P 200 mglkg
MNNG, fB% 10d %, #5834 H, hiEkH
TR

i R AR R R (I RRAR A T e AN R L i
Az, A B2 DR e T R R AR, AR
W2 BT TR MEAR, R H I S R AR i
HFERTAS, HB KRR . EGFR FKIG ALK
TR S R SO A A B A B S 5 s, 7EAR
2 Nk R L . AR M b, 3R
EGFR FEA L ERIE, IXLUs2 PRI S 5 [ R
0 it S 00 A AR S IR S L BH R T, L EGFR
TG R R R 2 A A IR R B IR
5k EY EGFR R EVINKR, RIHA EGFR
AR F LA EGFR 5848 sk &0 s 41 4
M5E EGFR & EBHTERIE R A 42.7% (44/103),
1B A AU e #695  Kim 24 R I EGFR 7¢
g AU B R IA %l 5%~25%, Hirao 25!
KL EGFR Jx SCHE Y fE MKN28 B4kl . 4
HMERKZ BN BEITIA A EGFR R 68 RA H K H
R KB UG ARSI, EATEm ) R
MNNG ] LL5|#2 EGFR Al i 83 3K 28 A 1 32 44
(TNFR) S5 JBE32ARZ1%, LA RS 5 40 1 NF-«xB
(RGO AR S R 41 R] I EGFR K&k,
DOE f¢W44 %0k/> EGF. EGFR mRNA %, i
i R, RREFESARMT RS, ke
L0 EGF/EGFR R Uil % (1) ik Ko

EGF 5 EGFR i35, RN SME S T2
MY, TELE 2 Kk s S A %
#& Ras-Raf-MEK-ERK i&1%, IXANZRIE S VI % 3
L7 — e A K PR AR 380 « ERK S AL 1EN
W, TER N BEIR AL S R 1, A0S P
FHEDR, TR T S R RS, R AT 22 3 RN
#a5EB ERK B3 ALAE L EGFR ik, Mg

— 4 /& PI3BK/AKt, PI3K/AKt i I e 5 115 VF 2 40

hfie, Glanania b, s, 2046 LA AN RORG B fe

JIRITReE. 2 Akt BEJ5,  BERSBEIR (b f i

p21 VA RARPET - HEK Bad. Caspase-9 I NF-xB

M BELE R T A0 kb 40 M A7 ) AR st R O

B R A T R Bax mRNA KIA T i

ToHER] Bel-2 mRNA Kk T, B S 41201

AT, 457 DOE Jafiehg et i, HENnIfE

15 PI3K/AKt 3 B (5 AT 5K, R AE i 82 1 S8 v 2

—DERRK.

N ZEN R SE O WAPSE 2 a1 N N R =y

Y EIERR UL S e R kR A A B

R 1 = BT RO, NG A P 2NE Sk B A fi

Z T LB e BURRJIG T4 I R ve BT e, itk

FCIBE,  [RIIN AR 238 RETE (R 4R A RL

1115 LR K A7 figh 22 BT LA HepG2. A549. NCCIT

S F9 AR, BAT— @ IPuaim . smiest

UESEEEER 7 A7 0 22 Bl Lewis filid /s A W12 1) 4

FEWATE . AR Seep ik j 0 it 2 BHE I

Xt Lewis [T far 64 /1 bl 88 A7 WS (A, G

VEFIMLHI AT L 5 vet A £ 115 0035 o TNF-os

IL-2 KA 5% AWFFET, DOE W S A S e A2,

BEA% B 4141 b EGF.EGFR mRNA L& Ifii ¢t EGF,

EGFR % [/KF, WG THH Bax mRNA KA, L

Bcl-2 mRNA (1L, F34EHT-. DOE 2 i

R BOLE) 45%,  FANH S e AR AR, AT RE

MEWA R, HEEZHE EEEN], b D
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