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Abstract: Objective to study the efficacy and mechanism of Renzhu Jianwei Granules in treating chronic
atrophic gastritis (CAG) with the precancerous lesions of gastric cancer, CAG rat models were induced using N-
methyl-N'-nitro-N-nitrosoguanidine (MNNG) comprehensive factor modeling method. After successful modeling,
Renzhu Jianwei Granules were administered by gavage. Evaluating the efficacy of Renzhu Jianwei Granules by
observing their effects on gastric acid pH, food intake, body weight, serum levels of pepsinogen (PG), gastrin
(GAS), motilin (MTL), and inflammatory factors TNF-a, IL-1a, and IL-6 in CAG rats; Hematoxylin-Eosin (H&E)
staining and Alcian blue-periodic acid Schiff (AB-PAS) staining were used to observe pathological changes in the
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gastric antral tissue; TUNEL fluorescence staining was used to observe apoptosis of gastric mucosal epithelial
cells; immunofluorescence staining was used to detect the expression of PCNA and p53 proteins in the gastric
mucosa; qRT-PCR was used to detect the mRNA expression of p53, Mdm2, Bcl-2, Bax, and Tnf-a, Il-1a, 1I-6 in
gastric tissue; Western blot was used to detect the protein expression of PTEN, Akt, NF-«xB, p53, MDM2, Bcl-2,
Bax in gastric tissue, and immunofluorescence staining technology was used to detect the protein expression of
Bcl-2/Bax in gastric tissue. Animal experiments approved by the Ethics Committee of China Pharmaceutical
University (approval No. 2022-09-029). The results show Renzhu Jianwei Granules significantly reduced the
gastric acid pH in rats, increased food intake and body weight, and decreased the serum levels of PGI/PGII, GAS,
MTL, TNF-a, IL-1a, IL-6 (P < 0.01); increased the mRNA expression levels of p53, Bax in the gastric antral tissue
(P <0.05, P <0.01), and decreased the mRNA expression levels of Mdm2, Bcl-2, Tnf-a, Il-1a, 1I-6 in the gastric
tissue (P < 0.01); significantly increased the protein expression levels of PTEN, p53, Bax in the gastric tissue (P <
0.05, P <0.01), and downregulated the expression of p-NF-«B, p-Akt, MDM2, Bcl-2 proteins (P < 0.05, P < 0.01).
To sum up, Renzhu Jianwei Granules treat CAG by intervening in the PTEN/Akt/p53 pathway, inducing cell

apoptosis, and preventing precancerous lesions.

Key words: Renzhu Jianwei Granules; chronic atrophic gastritis; gastric precancerous lesion; inflammation-

malignant transformation; p53/Bcl-2
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Figure 1

Schematic diagram of rat modeling and administration. CAG: Chronic atrophic gastritis; PLGC: Precancerous lesions of gastric

cancer; RZJWG: Renzhu Jianwei Granules; MNNG: N-Methyl-N'-nitro-N-nitrosoguanidine
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Table 1
dehydrogenase; Mdm?2: Murine double minute2; 7Tnf-a: Tumor

Primer sequences. Gadph: Glyceraldehyde-3-phosphate

necrosis factor-a; II-1a: Interleukin-1a; II-6: Interleukin-6
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1l-6 F: GCCTTCTTGGGACTGATGTTGTTG
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Tnf-a F: ATGGGCTCCCTCTCATCAGTTCC

R: CTCCTCTGCTTGGTGGTTTGCTAC
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Figure 2 The effect of RZJWG on body weight and organ index of CAG and PLGC. A: Changes in body weight of CAG rats; B: Stomach
index of CAG rats; C: Spleen index of CAG rats; D: Changes in body weight of PLGC rats; E: Stomach index of PLGC rats; F: Spleen
index of PLGC rats. n = 10-12, x £ 5. "P < 0.05 vs blank group; ~P < 0.01 vs model group
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Figure 3 The therapeutic effect of RZJWG on CAG and PLGC rats. A: Representative diagram of CAG rat stomach morphology; B: H&E
staining of CAG rat stomach (x100, scale bar: 250 um); C: Representative diagram of PLGC rat stomach morphology; D: H&E staining of
PLGC rat stomach (x100, scale bar: 250 um); E: AB-PAS stained sections of PLGC rat stomach (x100, scale bar: 250 um). AB-PAS: Alcian
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Figure 4 The effect of RZJWG on serum inflammatory factors and gastric function levels in CAG rats. A: Serum TNF-« contents; B:
Serum IL-14 contents; C: Serum IL-6 contents; D: Serum MTL contents; E: Serum GAS contents; F: Serum PGI contents; G: Serum PGII
contents; H: Serum PGI/PGII contents; I: pH of gastric acid. n = 10-12, x £ 5. P < 0.01 vs blank group; P <0.05, P <0.01 vs model
group. GAS: Gastrin; MTL: Motilin; PG: Pepsinogen

A -

TNF-a concentration /pg-mL"!

600

400
2004

\‘D " & Q@ Q,'@ Q@
QVO

=3
|

~. 500
—
E
20 400
&
E=1
‘g 300
g
§200—
E=1
Qo
< 100+
wn
<<
S o4
N
& ¥ v
Q)\fb o & Q"Q Q@ Q"@
Vo
[ 47
3_
<}
& 2
o
-9
14
0_
<2>\"’ 5 ‘z@ & «z
«z&

g1500— CEIOO—
& £ 0 #
& 2
£ 4 £
1000
g § 60
§ = sk
% #% % 40 T *:
2 500 x¥ . ] *%
3 8 20
2 2
=2 o = o N
NV S K -
S S 2 APV
Qa\z & ¥ ¥ @00& S R
¥ N
I G_ 250+
#i# ’—E]
4 52004 sk
:E:.. —|— sk & P
2 3 § 150 *
8 g
2 24 £ 100 #
Z 3
& g
1 S s0-
o)
0- & oA
¥ oy 4 &
& X D, & ) "
2 S Z Z
P & 4 S g
G €
Q\) Q\/
J 67 H#H K s+ 4
(=1 =1
.% -g 44 *%
§ o . § T sk
o T &
g 23
(] o
< < 3k
Z E 2+
% 27 Hk E
S 2 14
= 2
0- 0
N >
F v F ¥y A
2 O < “ QA O < it
DL T SR AR i o
Q\/ Q\)C)

&)

MTL concentration /pg-mL-!
g
1

600 -

400

200

o
I

&
N )
‘27006‘
QV
H < 200+
=
£
150
f=]
]
S 100 i
= *k
8 sk
g 50
5]
<}
& -
¥ & v
RSPV A
PF T F
Q\)
L 6
f=
.2 fisig
172
s
a4
% s
< k%
Z T
P.
E k%K
<
&

0-
yF Yy o4

S > P

N o &U Q@a ng Qﬁe

&

Figure 5 The effect of RZJWG on serum inflammatory factors and gastric function levels in PLGC rats. A: Serum TNF-a contents; B:
Serum IL-1/ contents; C: Serum IL-6 contents; D: Serum MTL contents; E: Serum GAS contents; F: pH of gastric acid; G: Serum PGI
contents; H: Serum PGII contents; I: Serum PGI/PGII; J: Expression of //-1f genes in gastric; K: Expression of //-6 genes in gastric; L:
Expression of Tnf-a genes in gastric. n = 10-12, x + 5. P < 0.01 vs blank group; P < 0.01 vs model group
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Figure 6 Effect of RZJWG on apoptosis of rat gastric cells. A: TUNEL method (400x) was used to observe apoptosis staining sections of

gastric mucosal cells in each group of rats, scale bar: 10 um; B: Expression of Bax and Bcl-2 proteins in gastric tissue; C: Expression of Bax

and Bcl-2 genes in gastric. n =3, x £ s. "P < 0.05, P < 0.01 vs blank group; "P < 0.05, "P < 0.01 vs model group
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Figure 7 Effects of RZJWG on the mRNA and protein expression of PTEN/Akt/NF-xB/p53 signaling pathway in gastric tissue of PLGC

rats. A: PTEN protein expression; B: MDM?2 protein expression; C: p53 protein expression; D: Akt protein expression and phosphorylation

level; E: NF-«B protein expression and phosphorylation level; F: Expression of PCNA and p53 proteins, scale bar: 250 pm; G: Expression of

p53 and Mdm?2 genes in gastric tissue. n =3, x £ 5. "P < 0.05, P < 0.05 vs blank group; ~P < 0.01 vs model group
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