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Z4i 1 H 4 (chronic atrophic gastritis, CAG) BIMEH B HAFHLE, ik 120 HKRBEHLA 0 1IE 7 41, R4, 5
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Wi hHIRAARER TRESHEP < 0.05) ; QBB JIESYHE TIEHLL(P < 0.01), T ARA SR IR
B AR REARBCR R TR (P < 0.05) . B AR 0 e b KGR, 3R 1 AT AL SR SR IR A
Hos MRIRIREE | E A0 R A M AR BRI A R (P < 0.05) . SR EEFAL AR, B At 2 i b
A E AR (P < 0.05) s Bk A it 2 Wi nl 4L A BET IR B E K (P < 0.05) s @IEW 4, Bk A it
B b AR 3R E AT LAY LTS GAS & B TR (P < 0.05), IFH 4L, Bk iz A fifh 2005 w5 70 & 419 1M v
IL-6 5 BRTARLL (P < 0.05) s @IE# 41, 8k e A it 05 S B 4109 PCNA  TNF-a mRNA & FHERI41 (P <
0.05) ; ®IEH 4, ki A it s P4 JAK2  p-STAT3/STAT3 H2E [k MR THRIBIZH (P < 0.05), 45t
BB A CAG KA BAFEIERD BOv R, BB RO R IR TR, 21 B RS 25 4, LR AL ol BB i 2o
i JAK2/p-STAT3 {5538 6 9 75 1k ok 24028 15 ARG RO BRI A
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[ Abstract ] Objective To investigate the effect and molecular mechanism of Dendrobium candidum

polysaccharides on chronic atrophic gastritis ( CAG) induced by N-methyl-N'-nitro-N-nitrosoguanidine ( MNNG ) in rats.
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Methods To establish the CAG model, Wistar rats were first provided free access to MNNG drinking solution containing
167 g/mL distilled water for 8 weeks. Then, the high-dose Dendrobium candidum polysaccharide group was given 1. 34 g/
kg of raw drug per day by gavage, the medium-dose group was given 0. 67 g/kg, and the low-dose group was given 0. 335
g/kg. Weiyangshu granules at 4. 0 g/kg were administered to the groups every day. Normal saline was administered to a
model group, in which no intervention was performed. Twelve weeks after the treatment, the stomach tissue was removed,
and subjected to analyses of the histology and levels of stomach gastrin release, interleukin-6, PCNA, tumor necrosis factor
alpha, Janus kinase 2, and activating factor-3/tyrosine phosphorylation-3. Results 1) After 12 weeks of treatment, the
body weight of the model group was significantly lower than that of the normal group (P < 0.01).. The weights of the
three groups with different dosages of Dendrobium polysaccharide and the Yangweishu group were significantly higher than
that of the model group (P < 0.05). The body weight of the high-dose Dendrobium candidum polysaccharide group was
significantly higher than that of the Yangweishu group (P < 0.05). (2) The grade of inflammation in the model group
was significantly higher than that in the normal group (P < 0.01). The numbers and thicknesses of chief cells and parietal
cells in the model group were significantly lower than those in the normal group (P < 0.05), while the number of glands
in the normal group and the thickness of the rats were thick and thick chief cells and parietal cells were significantly higher
than those in the model group (P < 0.05). In the three dose groups of Dendrobium candidum polysaccharide, the grade
of inflammation of gastric tissue, number of glands, gland thickness, chief cell, and parietal cells in the Yangweishu group
recovered significantly (P < 0.05). (3) The level of GAS in the model group was significantly lower than that in the
normal group. The amount of IL-6 in the model group was significantly higher than that in the model group (P < 0.05).
The level of IL-6 in the normal group was significantly lower than that in the model group (P < 0.05). The levels of GAS
in the three dosage groups of Dendrobium candidum polysaccharide and the Yangweishu group were significantly higher than
that in the model group (P < 0.05). The IL-6 content in the high-dose group of Dendrobium candidum polysaccharide
was significantly lower than that in the model group (P < 0.05). (4) The PCNA mRNA and TNF-o mRNA levels in
normal model rats were significantly lower than those in the normal model group (P < 0.05). PCNA mRNA and TNF-a
mRNA levels in the high-dose group of Dendrobium candidum polysaccharide were significantly lower than those in the
model group (P < 0.05). (5) The expression of JAK2/B-actin and p-STAT3/STAT3 in the high-dose group of
Dendrobium candidum polysaccharide was significantly lower than that in the model group (P < 0.05). Conclusions
Dendrobium officinale polysaccharide has good protective and reversal effects on CAG rats, effectively restoring weight and
alleviating gastric mucosal atrophy. One of its mechanisms may be to improve gastric mucosal pathology by inhibiting the
activation of the JAK2/P-STAT3 signaling pathway.
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1.1 SEIsh¥

SPF 2% Wistar KB 120 H |5 ~ 6 JA 4, M5
2 KT 160 ~ 180 g, W4T iR e SL 50 sh WA B
AT [SCXK - (97)2017 - 0008 ], S5 5 ¥y 11 37
TomE S — NREER 55 % N [ SYXK ()
2014 —0017 ], & 12 h HHIE 388, 48 A4S B 57 A5 g
5.20160512,
1.2 FERFSUHE

Bk A P 2 R A2 S i 0.5 g/mL;
BRR AR DR i AR 2 B N 0. 25 o/ mLs R
AR i A2 5 o 0,125 o/mL, DU 124
YEIH Z A S — NRER T2y ik, FREE. &
4510 g( A AEM RS 25V A FRAT]) .
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E(EAY TR (RE)ARAA); BCA H A E R
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% £ % ( HA OLYMPUS /A #]) ; PCR X ( 3% E ABI
Veriti) ; 26 5t PCR X ( 3¢ [E ABI StepOnePlus) ;
KA A i & X (32 [ ThermoNanoDrop 2000 ) ;
Bio-rad FEL G4 ( S5[E BIO-RAD 23] 5 HL Wk Al (_Fifg
KAERHHLA R A A ) ; 37°C 18 il 55 IR 48 (36
Thermoscientific A H)) o
1.3 ZWHE
13,1 43d] BBy <y
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AR , IEH 241 H AR FHZEIR K A 8 J8], FE
LVFRG AT 2 ORI T, iR 2% SOk e 25,
BRIz Rt M e R A HOVE A TR A R b
PEEWA 2500 1. 34 o/kg; PRI AL 0. 67 g/kg; (K
H410.335 g/kg, FHEAFAHEHEBATHRE TN
F4.0 o/keg, BIRIZHZS TAMEKEES , EWAAR
TFH, 42512 a4 6 AR Bk £ I i bR i,
W B 2 [ R AR IR bR P R A
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)

RNA 250 PEHUE RNA $E BRI BUR RNA
K IPP 6.0 % 73 B 4K 444l 2 PCNA | TNF-a
mRNA, SI¥FFI R 1,
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SHESSIN
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Fie 23 B B s OECH 46 i ; © L FE s D Ik ; @7 it ; ©)
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1.4 $itEFE

K HI SPSS 17. 0 Bk A7 G it 43 B, 55 40 £l 4
DISESAEL £ AR 22 (x =) om, 4Ll Hu A, SR A
PO T 2538 (ANOVA #6556 ) , LSD-t 1 Dunnett
T3 K, LA P< 0.05 HESA BENE.

2 R

2.1 FET

NEGE I/ R EN S 2 =N AN (A B
EPLHINIRTE Y TACRIZH (P < 0.05) . 2Kz £ it
ZWEE PR E S TRESFH(P< 0.05),
(W#%2)
2.2 RIEFIE

PRI RAEZE = T IEHUL(P < 0.01) , i JIjt
PRERE BRARJRRE | 32 4 M o | R 20 B 45 e IR T
BRI (P < 0.05), &AM tm . b AR 5,
F¢ B AP RAE SF G RS IR R 40
B BEANMECE RIRI A AR E (P < 0.05)
5B EA R, B A 2 pE e R R g 3
A (P < 0.05) 3 8k B A Mt 2 W f i 21
AIBEAN AR IS K (P < 0.05) . (3£3)

%1 PCNA TNF-a JEH 1519741
Table 1 Primer sequences for PCNA and TNF-a genes

FEH s TUESIY FEIR/N (bp)
Gene Upstream primers Downstream primers Product size
PCNA 57 -GCATGGATTCGTCTCACGTC-3’ 5’ -TTGGACATGCTGGTGAGGTT-3”’ 115
TNF-a 57 -GTCGTAGCAAACCACCAAGC-3’ 5’ -GAAGAGAACCTGGGAGTAGATAAGG-3’ 135
B-actin 57 -GGAGATTACTGCCCTGGCTCCTA-3” 57 -GACTCATCGTACTCCTGCCTGCTG-3”’ 274
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ST 2 1) UK EEL 4 6 R 20 B R DAL O B A0 R A R
FEVE oy T A bR R, 55 E &4
AHAT 5 7% B A7 4 KRR T 32 0 RG] D — 5 = 114 Tk
£ 24 6 R0 A 240 L, O TS L2 T ) DL 9k L 4 i okt
(£3 K1)
2.3 IMiF GAS.IL-6 &=

ERA AR 2 o R R, RS
ﬁﬁ%&wﬁé%?ﬁﬂ@Ukonwomﬁﬁ,

HiDNIERCE 359 L R *%%E‘J?fﬂiﬁéﬂiﬂﬂﬂﬁ B A e R AR IL-6 & EAR TR (P
2 i J(Eht g3 W 1R Tk B A SR 22 0 e ) < 0.05), (W#4)
BR B A7 ik 22 Bl AR AL OR RS i%ﬁ*ﬁﬂ%ﬂﬂl*
R2 AEX CAG KREUAYT 12 JAIRBUATES AL (v 5,0 =20,g)
Table 2 Efficacy in each group regarding the weight of rats treated with CAG for 12 weeks
pail RITH RITER 12 JH
Groups Before treatment Week 12 of treatment
Y
I 262. 64 +42. 61 312.56 +58.37
Normal group
IR ]
Pl 159. 85 +40. 52 192.53 +41.24*
Model group
B S .
Dendrobium candidum pulysacchdnde hlgh dose group 160. 34 £35.63 274.97 £35. 62
B A7 e R .
Dendrobium candidum medium dose group 161.21 +32.76 252.85£32.71
BB A fih 2 W () 4 bh
Dendrobium candidum polysaccharide low dose group 158.95 236. 84 244.56 £36. 12
Fr H AT

Yangweishu group

163.42 +36. 84 232.56 +32. 56"

T SIERA LS, "P < 0.01,P < 0.01; SHIMA LI,
Note. Compared with the normal group,*P < 0.01," P < 0.01.
Yangweishu group,“P < 0.05. The same in the following tables.

=3

PP < 0.05,"P < 0.01;55% 8P4 LK,
Compared with the model group,”P < 0.05," P < 0.01.

‘P < 0.05, FZH,

Compared with the

Z X CAG KERIAYT 12 AR EH AN FEARPEMEL (x £5,n=20)

Table 3  Pathological observation of stomach tissue atrophy in rats treated with CAG for 12 weeks

o HIE (N PR (A 2K) MRAJEERE (pm)  EARAEEGE (A ) BEARECE (> IUET)
G - II].ﬂdII]IIldtl()n Number of glands Gland Chief cell Parietal cells
“Toups (grades) (pieces/mm) thickness (per field of view) (per field of view)
EHAH
0.19 +0.06 52.75 £6.58 261.38 £39.57 323.51 +113.54 296. 34 +56.28
Normal group
ERIZH
0.95 +0. 12 32.51 £5.24° 210. 35 +40. 54° 201.28 £111. 62° 183. 67 +61. 04°
Model group
BRE ARl R T
Dendrobium candidum 0.52+0. 17" 45.38 £5.39" 251.27 +36. 8" 269. 58 +123. 57" 245.61 +54. 52
polysaccharide high dose group
AN a) BEZ b e
Dendrobium candidum 0.57 0. 12" 42.37 £4.95" 234.28 +35.7" 253.67 +114. 23" 235.54 +49. 26"
medium dose group
LY B Z i b
Dendrobium candidum 0.61 +0.11" 41.25 +4. 46" 231.13 +34.9" 239. 81 +116. 51" 225.35 +58. 14"
polysaccharide low dose group
==} \'é
FrRE4L 0.63 +0.15" 40.21 £6.37" 224.31 +32.52" 232,25 +109. 35" 226.23 +62.31"

Yangweishu group
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R4 FKAX CAG KEGAYT 12 JAKRUMLTE GAS.IL-6 & & (% +5,n=20,ng/L)
Table 4 GAS and IL-6 levels in serum of rats treated with CAG for 12 weeks

Gail ERES HA %6
Groups GAS 1L-6
Y
ER4 39.58 +4.69 20.49 +5. 15
Normal group
4]
i 23.52 +4.24* 35.76 +6.18*
Model group
B B L B . i
Dendrobium candidum polysaccharide high dose 31.24 £5.21 24.68 £5.74
REZE) 2 Ak k] |
.13 +£6.34° 31.75 +5.36
Dendrobium candidum medium dose group 28.13 £6.34 *
B 5 B R 1
.95 +£5.37° 32.54 +4.28
Dendrobium candidum polysaccharide low dose group 27.95£5.37 *
P kil

. 28.62 +5.45" 32.47 £5.53
Yangweishu group

FS5 AV 12 KRS 4141 PCNA [TNF-a mRNA £ 9353k (x +5,n =20)
Table 5 Expression of PCNA and TNF-a mRNA in stomach tissue of rats treated with CAG for 12 weeks

el HEFEAN IR ISR IRFEIA -
Groups PCNA TNF-a
P
ERA 0.0624 +0. 0152 0. 0072 +0. 0028
Normal group
o
A 0. 1531 +0.014* 0.0114 +0.001*
Model group
B e 7 L B l ,
Dendrobium candidum polysaccharide high dose 00641 +0.0095 0-0075 =0. 0131
3 B} 22 F Y
.ﬁﬁaﬁ% g*ﬁﬂj”.& . 0. 0968 +0.0017" 0. 0082 +0. 0242"
Dendrobium candidum medium dose group
A 42 i 424
. !ﬁﬁfﬁﬁﬁ Péﬁﬁﬂfﬁfﬂg il 0. 1122 +0. 0065 0. 0099 +0. 0281
Dendrobium candidum polysaccharide low dose group
A4
TR AT 0. 1204 +0. 0162 0.0092 +0. 0102

Yangweishu group

R6 AT 12 FIRKEE 4L JAK2/B-actin ,p-STAT3/STAT3 HJFik(x +5, n=20)
Table 6 Expression of JAK2/B-actin and p-STAT3/STAT3 in stomach tissue of rats treated with CAG for 12 weeks

il Janus F7 2 G -3/ 1 =R R k-3
Groups JAK2/B-actin p-STAT3/STAT3
s
AL 0.28 +0.02 0.92 +0.08
Normal group
T
PRl 0.52 0. 03 1.63 0. 07°
Model group
B i i R A L l ,
Dendrobium candidum polysaccharide high dose 0.3220.02 0.96 £0.05
B AL b h
Dendrobium candidum medium dose group 0.39 £0.01 1.12:£0.06
. S 2 415 ] 4
_ BEamEmEREd 0.43 +0.04 1.43 £0.07
Dendrobium candidum polysaccharide low dose group
B 474
IR AR 0.44 +0.03 1.46 +0. 03

Yangweishu group
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T A IEW AL B AR C 8k A M 2R S R AL D B
R PR AL E B A R SRR B 45 F 57 15 74

1 SR BB A (x200)
Note. A: Normal group. B: Model group. C: Dendrobium
candidum polysaccharide high dose group. D: Dendrobium
candidum polysaccharide dose medium group. E: Dendrobium
candidum polysaccharide low dose group. F: Yangweishu group.

Figure 1 Pathological images of rats in each group

e > o mw a |

T A IER A BRI C B A 2 B R i 4 D R
AP E R A B AR R R SR AT
2 JAK-2,p-STAT3/STAT3 & [k
Note. A: Normal group. B: Model group. C: High dose group

of Dendrobium candidum. D:; Dendrobium candidum
polysaccharide dose group. E: Dendrobium candidum low dose
group. F;: Yangweishu group.

Figure 2 JAK-2 and p-STAT3/STAT3

protein expression in each group

2.4 BHLAH PCNA,TNF-a mRNA HJFRiE

TEF BB A 20 R ZH Y PCNA
TNF-a mRNA I8 FHEAIZH (P < 0.05), (W#ES)
2.5 BAELAH JAK2, p-STAT3/STAT3 E A/
Ri&

TEFA BB A R 2 R R 4 JAK2 | p-
STAT3/STAT3 Y F KR THIAIZH (P < 0.05),
(W6 K2)

3 Wig

CAG MBI A& i 2 N R LR G 1 R 25
FOMTHR T KB SR EERmAE R,
NIEH B RIS & AR AR TR B Dyt v Rt
ROEGEE R M bR A AR T S A A S50 Ry
Be™S L CAG BYAYT , T8 I WPRE AL B, K 017 R R
£ iR B DLAh 5 I O 3 9T AR A, FREI 2
FHRFE IRIT CAG Iy 250225 A %k, 1 A /it
BRI AR, AR R B A, B R
AIThEE™  CARROREY) 0 A ik AN, H iR
T BT HRE A, BRI T AT R A
AEMCE CAG K B 15 2 BRI 3t o, $2 /5 L ot o 1)
R i g

PCNA JEAUFEXSGTH A & sl R i N 2
JU, %5 07) oz Wk 240 e 1 A 19 AR Ak, G R R 5 2R W A i
b TR BR AR ZS . TNF-o0 J&—Fh 8 32 (4 28 SE 200
LR, A2 9 5 LA S R AR R i 2 )
BETEANMIE T, JAK2/STAT3 15 530 B& 5 40 i 3
TR, A0 B 5 Az R s 0% JAK2,
JAK2 Hi#% STAT3 JE i, p-STAT3 , HEA B A%, 75
1f% STAT3 A5 PCNA TNF-o (193635, #E5h B i

ARG R B A 2B XT CAG AR K B
A RAF AR B i 4 T, AR FA AL T e 2 8 i
] STAT3 b iiff 25 (¥ JAK2 3% A A i 40 4l
STAT3 i%1k, [FIRS, T 9% PCNA TNF-o LA Y 3%
5, AT 20 e 34 9, DA e ks CAG B R R
FRELIRE

g5 LR AR IS AT T R A b
NFHBME, WA CAG JaYT 348 T ) R i 23 [l Ay
Bio T AR K T B AR A AR
T, LUIAE R 4 TR A R AR AL, 4 A8
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