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[ Abstract]
malignant transformation of gastric mucosal cells in rats with gastric intraepithelial neoplasia (GIN) and to explore the related

Objective: To investigate the effects of Qizhujianwei granules (QZJW) on abnormal proliferation and

mechanisms. Methods: A total of 80 SPF male Wistar rats were used. A GIN rat model was established using a four-factor
comprehensive method consisting of methylnitronitrosoguanidine (MNNG) , ranitidine, irregular feeding patterns, and sodium
salicylate. Except for the normal group, after successful modeling, the rats were randomly divided according to body weight into a
model group, a Moluodan group (0.55 g-kg"), and a QZJW group (7.34 g-kg'), with 12 rats in each group. All groups were
treated for 8 weeks. The general characteristics of the rats and morphological changes of the gastric mucosa were observed.
Histopathological changes of the gastric mucosa were examined by hematoxylin-eosin (HE) staining. Enzyme-linked
immunosorbent assay (ELISA) was used to detect serum levels of pepsinogen I (PG I ), pepsinogen I (PG I ), and gastrin
(G-17), as well as the expression level of transforming growth factor-B, (TGF-B,) in gastric mucosal tissue, and the PG 1 /PG II
ratio was calculated. Immunohistochemistry (IHC) was used to detect the localization and expression levels of proliferating cell
nuclear antigen (Ki-67) and Vimentin in gastric mucosal tissue. Western blot analysis was used to determine the protein expression
levels of Wnt family member 3A (Wnt3a) , B-catenin, CyclinD,, proto-oncogene Cmyc, transforming growth factor-8 receptor I
(TGFBR I ), intracellular signaling transducers Smad2/3, phosphorylated (p) -Smad2/3, twist family transcription factor
(Twistl) , and Vimentin in gastric mucosal tissue. Results: Compared with the normal group, the model group showed
characteristic changes including dim eyes, pale ears and claws, dark-red tongue, and reduced luster of the tail. The gastric mucosa
appeared pale, with surface congestion and erosion. The gastric mucosal glands were disordered, the nuclear-to-cytoplasmic ratio
increased, and local tumor cells were observed. Serum PG I and PG Il levels and the PG I /PG Il ratio were significantly
decreased (P<0.01), while the level of G-17 was significantly increased (P<0.01). The protein expression levels of Ki-67, Wnt3a,
B-catenin, CyclinD,, Cmyc, TGF-B,, TGFBR 1 , Smad2/3, Twistl, and Vimentin in gastric mucosal tissue were significantly
increased (P<0.05, P<0.01), whereas the ratio of p-Smad2/3 to Smad2/3 was significantly decreased (P<0.05). Compared with
the model group, the general characteristics and gastric mucosal conditions of rats in the Moluodan group and the QZJW group
were improved. HE staining showed that QZJW could effectively block the malignant progression of GIN. Serum PG | and PG I
levels and the PG I /PG II ratio were significantly increased (P<0.05, P<0.01), while the level of G-17 was significantly decreased
(P<0.01). The protein expression levels of Ki-67, Wnt3a, S-catenin, CyclinD,, Cmyc, TGF-B,, TGFBR I , Smad2/3, Twistl,
and Vimentin in gastric mucosal tissue were significantly decreased (P<0.05, P<0.01). Conclusion: QZJW have a therapeutic
effect on rats with GIN. The mechanism may involve inhibition of the Wnt/B-catenin signaling pathway to regulate the cell cycle and
suppress abnormal cell proliferation. Meanwhile, it may inhibit epithelial-mesenchymal transition by suppressing the TGF-B,/Smad/
Twistl signaling pathway, thereby blocking the malignant progression of GIN.

[Keywords] Qizhujianwei granules; gastric intraepithelial neoplasia; cell proliferation; epithelial-mesenchymal transition;
traditional Chinese medicine compound formula
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Fig. 1 Effect of Qizhu Jianwei granules on gastric mucosal tissue
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Fig. 2 Effect of Qizhu Jianwei granules on histopathological

changes of rat gastric mucosa (HE, x400)

F1 KEARBHRGNARBHEALUREZLTHEN
Table 1 Effect of Qizhu Jianwei granules on histopathological changes of rat gastric mucosa H(%)
415 n Fdit/g kg EH H Fh A 25 4 B A O W A 9
A 12 12(100.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00)
T 20 10 0(0.00) 0(0.00) 0(0.00) 7(70.00) 3(30.00)
B 120 9 0.55 1(11.11) 1(11.11) 1(11.11) 6(66.67) 0(0.00)
FOAR A B R 21 8 7.34 1(12.50) 2(25.00) 1(12.50) 4(50.00) 0(0.00)

3.4 R EOR R BN TE H R KOF 5
S IEH 4R R R K UL PG T PG T 3%
KKK PG 1 /PG I 3 B AR (P<0.01),G-17 &3k
KPR 2 TR (P<0.01) 5 SRR R B85, 2 E X
PR, KRS PG 1 PG 1T %35 K F W T+

®2 KEREBHMXKRMBEEREARTHEME G+

(P<0.05,P<0.01) ,PG [ /PG A L Jl % (H 27
TGt 2 B X, G-17 F ik KF B 2 AL (P<0.01),
2 pEAR g MO T U, R BUIE PG 1 (PG I ik
KR PG 1 /PG I ¥ 8 i (P<0.05,P<0.01),G-17
FIRIKF i FEREAL(P<0.01) . WK 2,

Table 2 Effect of Qizhu Jianwei granules on serum gastric hormone levels in rats (x+s)

28 51 n Fl /g kg PG I /png-L" PG I /pg-L" PG I /PG G-17/ng-L"
EHA 12 30.17+4.16 0.37+0.07 88.75+21.92 37.5244.91
AL 10 6.50+2.40% 0.14+0.09” 42.17+16.15 68.26+13.34%
B PR 9 0.55 16.72+5.09* 0.28+0.10> 60.25+15.12 42.73+15.82%
AR ik 15 WOk 41 8 7.34 20.28+7.87Y 0.27+0.13> 79.71+19.04" 43.45+22.02%

S IEH A A VP<0.05,7P<0.01; 51 A Ho Y P<0.05,Y P<0.01(% 3 %K 4 /)

3.5 R il H WURL X K BRH £ B Ki-67. Wnt3a,
B-catenin ,CyclinD, ,Cmyc £ 5k THC 4 (0 45

REIR 5 IE R 41K B A, SR 20 K BRURT WL A
JIEE 240 B 4% th Ki-67 3R 3k K F i #E  in (P<0.01) 3 5
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B2 L3, 4 25 T Fils , BE A P A Rt R fi
KL 4R B Ki-67 2 3K UK o 2 3 B R (P<0.01) .
Western blot 25 5 i 7, 5 1F # 4 L4, 1581 40 K BR
B % I Wnt3a . B-catenin , CyclinD, . Cmyc & [ 3 i&

KB 5 B8 (P<0.05, P<0.01) 5 5 80 780 2 [h A, i
A gt H kL 20 Wnt3a, B -catenin ., CyclinD,, Cmyc
AR A K B R AR (P<0.05) o W3R 3.3
HIE 4.

F3 EAREBFAX KRS FHEHLKi-67.Wnt3a,B-catenin.CyclinD,.Cmyc KL K FHFM (F+s)

Table 3 Effect of Qizhu Jianwei granules on expression level of Ki-67, wnt3a, B-catenin, CyclinD,, and Cmyc in rat gastric mucosal tissue

(x£s)
215 n Fim/g-kg'  Ki-67FHYEEAUE 4> /%  Wnt3a/B-actin  B-catenin/B-actin  CyclinD,/B-actin Cmyc/B-actin
I 41 12 1.3240.69 0.62+0.13 0.75+0.07 0.35+0.23 0.77+0.11
AR 241 10 5.62+1.89” 1.04+0.07" 0.99+0.02" 1.08+0.08” 1.07+0.10"
JEE B P14 9 0.55 2.26+0.79" - - - -
TEARMEE PR 8 7.34 2.4240.51% 0.70£0.19" 0.71£0.14” 0.59+0.24" 0.84+0.02"

B3 EAREHHNNARBFEALAKI-CTRIZKEHZIN
(IHC, *x400)
Fig. 3 Effect of Qizhu Jianwei granules on expression level of

Ki-67 in gastric mucosa tissue of rats (IHC, x400)

What3a 39 kDa

= . -

A B C
HAIERH B A C. R AR 1 WAL (R 6 F])
4 KR BHELAL Wnt3a p-catenin,CyclinD,.Cmyc & HFK X
Ak
Fig. 4 Electrophoresis of Wnt3a, B-catenin, CyclinD, and Cmyc

CyclinD1 36 kDa

57 kDa

protein expression in gastric mucosa tissue of rats
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3.6 FEOREE BRI X K BLE B 4 24 TGF-B, .
TGFBR I ,Smad2/3.p-Smad2/3 ., Twistl , Vimentin %
KK ELISA Z5 R BoR , 51E % A b,
R 20 K L 6 TGF-B, %35 8 % TH 55 (P<0.01) ;
SRR A R 25 T HiE K B TGF-B, ik i 35 %
flk(P<0.01). THC JL 55K o, 5 1E 5 4 R B
20 K BB 6 IR Vimentin 26 3k 5 35 38 0 (P<0.01) ,
BRPEAS 5 AE [ A R B2 o0 A s SRR L3, 45 24
TS EE S PR KRR fi 1 BURL 4 K B Vimentin
Pk B FE R (P<0.01) , B AR 5 43 A7 v [l B 4 45
/INo Western blot 2% S g 75, 5 1E % 41 Ho 4, B AU 4
K EE 2 IE TGFBR 1 .Smad2/3 , Twistl . Vimentin £
F R IR KW Tt &, 25 7 A Se it 3 X (P<0.05,
P<0.01),p-Smad2/3 5 Smad2/3 i Lt (8 B i B , 2%
A G E T L (P<0.05) s SETRIY] LA, FEAR (i
Wi Rz 2H K B E %6 TGFBR 1 . Smad2/3 . Twistl .
Vimentin £ [ 38 35 7K F- W & B IR (P<0.05, P<0.01) ,
A p-Smad2/3/Smad2/3 2 F LGt #E L. WK 4,
5. &6,
4 itit

T JE GC = & R, AR B & 9 6 58 a4 ek
T2 BHL T GIN S 3 J X B AR GC R R & ¢
L [ ERIN R E B A S T R A
RO, SEAREZ Y WMBEE A EARZK,F
SRR B DU 5 AR AR R TR L JE0E A 41k
B 2R EARS RER M BUR R HR YT GIN Y
I RA &8 T, M PE 777 AR F B A
251 F AR Ok b O LR R B BRI TR
WS KA AR A CERGE e
TR RS EEA R R KR, i LB AR
Al FERE AL, B0 R Al R, R S O R 2,
@ A FEAMAERT . S @M E P AT SR
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F4 EREFTHHN KR BEFHEAL TGF-B,. TGFAR | .Smad2/3.p-Smad2/3. Twistl,Vimentin & 7K FHIF M (x+s)
Table 4 Effect of Qizhu Jianwei granules on expression level of TGF-8,, TGFBR | , Smad2/3, p-Smad2/3, Twistl and Vimentin in rat

gastric mucosal tissue (X£s)

13 bRy TGF-B, Vimentin BHPEE AL TGFBR 1 Smad2/3  p-Smad2/3  Twistl Vimentin
ZH L

! /g kg /ng-g* HA /% /B-actin /B-actin  /Smad2/3  /B-actin /B-actin
IEH 4 12 821.17+92.41 10.1242.01 0.64+0.11 0.38+£0.05 1.88+0.40 0.76+0.13  0.80+0.05
L RES| 10 2 893.45+478.02% 20.25+2.25% 1.11£0.11" 0.98+0.04% 1.03+0.16" 1.05+0.06" 0.99+0.03%
JEE % 7+ 4 9 0.55 2239.67+306.66" 10.39+4.96* - - - - -

AR {15 B0k 41 8 7.34 2224.94+232.01% 9.75+3.20" 0.67+0.19% 0.73+0.17°) 1.09+0.31 0.26+0.17" 0.68+0.05"

BS5 RAEBEHANKRSEFHEHLR Vinentin R 3% 7K F i %0
(IHC, *400)
Fig. 5 [Effect of Qizhu Jianwei granules on expression level of

Vimentin in rat gastric mucosal tissue (IHC, x400)

o -

52 kD,
Smad2/3 4
- 57 kDa

-actin
el A L e

A B C

57 kDa

B6 KREFMEMAL TGFBR | . Smad2/3. p-Smad2/3, Twistl.
Vimentin & B & X Bk

Fig. 6 Electrophoresis of TGFBR 1 , Smad2/3, p-Smad2/3,
Twistl, and Vimentin protein expression levels in gastric mucosa

tissue of rats

FHE Ak as B ARy, T 3R OR AL A A TS Ik R
HHE Ly, A UUELTEII A, B e
FE P EE AR T L I SE A R AT AT I Lk, )T
PN L S R oy T N B W Ay Y s O 3
SR A B N T R 2R . 2
FEWRIT T, AL R I, B A S BT, e 2 ] JH 2L
F2H B IR AL AR 2.

He T HTHIBE T, A SR ) MNNG Y[R 3R 25
A A A T GIN K R AY | Ve I IR H i v 25
=5 FHE Ry BAVEZY  BE 2 PR 38 4% I K Ak L AT
o8 AE R K B BB ER A R E
N B R {1 UKL R EE B P B RE B0 B R IRCRAS
VAR R R BE e PR R R RS M s, B
A At B ORI SO . Ak, R (g B UKL fE 3
#2755 GIN REUMLTE PG 1 KF K PG 1 /PG I {H , AR
G-17 K K52 B R4 W6 5 0 Ak D g, ole st A
Z4%i. PG 1 PG 1 /PG F G-171E Jy 2 e 15 Zh B 2
FE 1Y O BEE 1LV~ 4 b, 2L W] 3275 B R 4 i iR & 5
e .

GIN DL H b 05 20 M 5 0 15 58 o OC B i 2 R
fEPY S SRR, EE R f E WOk AR 6% W 3 R AIK GIN
KB IR Ki-67 BH M G € 20 g 52, 90 6 40 i S o
WaBE . % B E A2 5 Wnt/B-catenin {5 5 i I 1) F
WG B VI G, WntBa i FRiAIF IR Z KRG 65,
A4l B-catenin [ fif , 5 SO AE Ml A% 8 50 BLER
5 5 S I 45 6 9F B R R UE LA CyclinD, Al
Cmyc 1 5 , e Z A2 JF 40 i S5 5 35 58 K S 1 b 97
[ R AR oY A5 R R GIN K B 26
JiX Wnt3a.B-catenin, CyclinD, ., Cmyc 2 [1 3 15 /K F
BOTE R R B E FH L $ 7R GIN A AR B 1Y Wt/
B-catenin {5 5 38 P 2 IE RS . AR H POk R 0%
B R IR R R 2R R OKCF | B R fil R
A] RE 18 1o 1% 45 Wnt/B-catenin il i 30 ] 5 Zh I 40 i
S G, A 27 i BE T ) 2 R

Hub R, 2 # G T GIN [ GC % M J' 11y
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T EMT 5f #2042 Twist] & EMT [ 56 4 44 ZiA R L(2019,db50) [I]. e B N B F 2Rk,

ST T i A T B R A I O A 2019,602):49-36.
Gastroenterology Endoscopy Branch of Beijing Medical
Ko TGF-g il il 45& B b % 40 % 16 ) TGEBR 1

I TGEBR I, 3#3% Jf W 2 1k T Ui Samd2/3 & 11, JE
% Smad & & Wi 0 A%, IR a5 5 i 2 ki
8 Twistl 33k , %5 Vimentin fil N-cadherin % 15,
{2 ¥F EMT i 22 , #E 3 GIN [n] 8 3 AL . AW 5
25 AL R, GIN B K BRE BB TGFBR [\ Twistl .
Vimentin [ R IA B IE® 4 W F 5, R 7 1E
EMT 2 . pER i 18 W0kE ] 42 25 1 5 TGF-B, .
TGFBR [ | Twistl , Vimentin A 3 3% , [ Bf GIN K B
B Zh B Smad2/3 F ik Ft = i p-Smad2/3 FEAK, & AR
{d & ok T 5 , Smad2/3 T % .p-Smad2/3 b7}, {H
p-Smad2/3/Smad2/3 {2 R LG it 3 X, ] ﬁb'ﬁ%
PR 23k sk M G 26, 5 F 20a Pk gy — 3K
RS A SRR AR i %ﬁﬁTﬁELﬁiﬁ%TGF-
B/Smad/Twistl {5 5 i # # fl EMT, FH Br GIN 1) %
PEDERE . (E15 1 AR, TGF-85 Wntill i 17 78 &8

SCES R, AT RE B TR A R R AR R R T IR AR ST
T H AL I HE— 25 RS R ORI 97 AL
B

AR B 5% Sk ?Eﬂt@ UKL B 0 1 R 7 2%, B
0461 5 260 A1 M SR B4 5 R EMT X 2 4~ GIN & 1
HE e B OCHE IR TT AT WD R T B R AR
HAZIEIT GIN I KA R4 50 5 v R filt 5 A00RL 1 1R
FHAIL , 25 5 3% W1 B AR i 15 J00RE AT g 8 5 00 il Wt/
B-catenin {5 5 38 B I 45 240 M S 309, BEL DT 5 B4 , JF
i 32 94 ¥ TGF-B,/Smad/Twist] 15 5 i 8% 40 ] EMT
HEFE, K AR BH W GINEME#E R A VE . AWFSR B I
JBE AN R FE R {5 55007 BE B GIN %M i e i T
SR 4 2l Hol R A L o 25 5 IR YT GIN
) BIL I BIF 5% B A T BT SR B o T Y TR Y BR L SR
ST N A B N g O R BR S BOR L 7R B
Y RERE A0 2 KT BT SR S ORL Y 22 40
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UF 97 R0 B 24 N A a2 [ I RO S 5 I IE 28 50 1Y
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