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Abstract: Objective To investigate the effect of Ciwujia Injection (CWII) on precancerous lesions model rats of chronic atrophic
gastritis (CAG) and explore its possible mechanism. Methods The CAG precancerous lesion model rats were established by N-
methyl-N'-nitro-N-nitrosoguanidine (MNNG) compound method. The model rats were randomly divided into model group,
Weifuchun Capsule (400 g-kg™', ig administration) group, and CWJI low, medium and high dose (15, 30, 60 mg-kg™', respectively,
0.5, 1, 2 times of the clinical equivalent dose, ip administration) group, another 12 rats in each group, 12 rats were selected as control
group, rats in control group and model group were ip given the same volume of 0.9% sodium chloride solution, once a day, a total of
12 weeks of administration. The pathological changes of gastric mucosa was observed by optical microscope after HE staining, the

ultrastructural changes of gastric mucosa epithelial cells was observed by electron microscope after double staining with uranyl
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acetate and lead citrate. The contents of pepsinogen I (PG 1), PG 11, gastric (GAS), interleukin (IL)-1p, IL-6, tumor necrosis factor o
(TNF-a) were detected by ELISA method. The proportion of natural killer (NK) cells and T lymphocyte subsets in peripheral blood
were detected by flow cytometry. The mRNA and protein expressions of hypoxia-inducible factor la (HIF-1a), vascular endothelial
growth factor A (VEGFA), vascular endothelial growth factor receptor 2 (VEGFR2), nuclear factor kB (NF-kB) in gastric mucosa
were detected by real-time quantitative fluorescence PCR (qRT-PCR) and Western blotting method. Results Compared with model
group, the pathological changes of gastric mucosa such as gastric mucosal became thinner, acinar atrophy, neovascularization,
inflammatory cell infiltration, intestinal metaplasia, intraepithelial neoplasia of the rats in Weifuchun Capsule group and CWJI
medium, high dose groups were significantly improved. Compared with model group, the ultrastructural changes such as unequal
size of nuclei, mitotic phase increased, chromatin structure abnormal of epithelial cells of the rats in Weifuchun Capsule group and
CWII medium, high dose groups were significantly alleviated. Compared with model group, the contents of PG I, PG II, GAS in
serum and the ratio of PG I/PG II were significantly increased, the contents of IL-1p, IL-6, TNF-a in serum were significantly
decreased (P < 0.05), the proportion of NK cells, CD3", CD4" T lymphocytes in peripheral blood and the ratio of CD4/CD8" were
significantly increased (P < 0.05), while the proportion of CD8" T lymphocyte was significantly decreased (P < 0.05), the mRNA
and protein expression of HIF-la, VEGFA, VEGFR2, NF- B in gastric mucosa were significantly decreased (P < 0.05) in
Weifuchun Capsule group and CWJI medium, high dose groups. Conclusion CWJI can block or revers CAG precancerous lesions in
rats, which mechanism may be related to the improvement of cellular immune function and regulating HIF-10/VEGFA/NF- kB
signaling pathway, inhibiting angiogenesis and inflammation.
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N :5'-CACTTTCTCTTTTCTCTGCCTCCAT-3'
VEGFR?2 i :5-GAGTTGGTGGAGCATTGGGAA-3'
Fi:S'-ATACAGGAAACAGGTGAGGTAGGCA-3'
NF-xB L1 :5'-GACCTGGAGCAAGCCATTAG-3'
R :5'-CGCACTGTCACCTGGAAGC-3'
p-actin - L1 :5'-CACCCGCGAGTACAACCTTC-3'
N : 5-CCCATACCCACCATCACCCC -3
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Black arrow represents gastric mucosa, red arrow represents epithelial cells, blue arrow represents acini, green arrow represents intestinal metaplasia
Bl 1 CWJIX CAGERIAE KRB FIRmIEE AR08 (x400)
Fig.1 Effect of CWJI on pathological changes of gastric mucosa in rats with CAG precancerous lesions (x400)

CWIJI 30 mgkg™!

R2 CWIIN CAGERIREXRBHRFEEL AT

Table 2 Effect of CWJI on pathological changes of gastric mucosa in rats with CAG precancerous lesions

, /O EE/%)
4.5 A/ (mg kg™ — "

A0S SN i b R A S 2 44
ot R — 12(100) 0€0.00) 0€0.00) 0€0.00)
i) — 000.00)" 12(100)° 11091.67)" 4(33.33)"

SRR 3 400 3(25.00)* 9(75.00)" 4(33.33)" 0€0.00)*
CWIJI 15 1(8.33) 11(91.67) 6(41.67)" 1(8.33)*
30 3(25.00)" 9(75.00)" 3(25.00)" 0€0.00)*

60 6(50.00)" 6(50.00)" 1(8.33)" 0€0.00)"

L4l "P<<0.05; SHEALUL L 4L :"P<<0.05
P <0.05 vs control group; “P < 0.05 vs model group
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I.PG II.GAS /K °*F }2 PG I/PG 11 1§ & # Tt i (P<
0.05), H CWII FiRfEF 2SR WK 3.
34 CWIJIX CAG ERITRE AR ME IL-1B.1L-6.
TNF-a 7K F R £

556 e 2H Bl A, A Y 41 I 37 TL-1B < IL-6 TNF-o
AKP B2 T (P<<0.05) ; SR AL L4, § B H K
FEZHFN CWILAK  H = 75 i 2H TL-1B IL-6 . TNF-a /K
5 2 PR AR (P<<0.05) , H.CWIT Lk 7 2 57 & A
Ktk W4,
3.5 CWIIXf CAG £ HIfw % KR SME M+ NK 28
A0 T 4k B2 28 A 7 B LE 51 A9 52 M

SRR RN i RS (2 ) G A
CD3" T bk 241 A . CD4" T bk B 41 B LL 5] A1 CD4'/
CD8 1l i & P&, CD8" T ik 2 41 i bb 491 & 35 Tt

CWIJI60 mg'kg™!

CWII15 mg'kg™! CWIJI30 mg'kg™!

2 CWIIX CAGEHIRET KRB FIE LK AEBHEHZT LRI (x10 000)

Fig.2 Effect of CWJI on ultrastructure of gastric mucosal epithelial cells in rats with CAG precancerous lesions (x10 000)

%3 CWII CAGERIHE KR IME PG I.PG I1.GAS KF I B0 (xts, n=12)
Table 3 Effect of CWJI on content of PG I, PG II, and GAS in serum of rats with CAG precancerous lesion (x+s, n=12)

2H 531 &/ (mg-kg™ PG I/(ug-L™ PG 1I/Cug-L™ PG I/PG 11 GAS/(ng-L™
xof 1 — 80.43+11.57 2.2140.20 36.40+4.08 84.16+10.29
TR — 39.85+6.02" 1.44+0.13" 27.67+2.99" 41.7345.52"
HEHERE 400 61.26+8.94" 1.85+0.15" 33.12+3.57* 63.29+8.67*
CWII 15 47.59+6.38" 1.60+0.15" 30.54+3.05" 51.24+6.71%
30 60.84+8.72" 1.78+0.16" 34.18+3.26° 62.19+8.84"
60 75.65+10.04" 1.99+0.21* 38.01+3.49° 76.08+9.15"

5B "P<<0.05 5 SRR AL LA - *P<<0.05
P <0.05 vs control group; “P < 0.05 vs model group

£ 4 CWIIH CAGERHE A B M5 IL-1B.IL-6 . TNF-0. 7K F I B0 ( x+s, n=12)

Table 4 Effect of CWJI on content of IL-1§, IL-6, and TNF-a in serum of rats with CAG precancerous lesion (x+s, n=12)

2H 5 il &/(mg-kg™) IL-1B/(ng-L™") IL-6/(ng-L™") TNF-0/(ng-L™")
X HEE — 7.36+1.08 22.14+2.95 16.49+2.16
HLRY — 19.64+2.75" 76.58+11.30° 57.03+10.82°
HEERLE 400 11.39+1.50" 42.74+6.01" 32.81+5.69
CWII 15 16.72+2.13" 61.52+8.74" 43.59+7.05"
30 12.98+1.65" 43.86+5.98" 30.5245.17"
60 10.47+1.46* 30.95+3.82" 21.81+3.04"

5 IR LLEL:"P<<0.05; SRR AL L - "P<<0.05
P <0.05 vs control group; “P < 0.05 vs model group
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= (P<0.05); 5B EE, B SRR AR CWIT
WL ZH NK 400 .CD3" Tk 41 il .CD4" T itk
£ 41 A EL 51 1 CD4/CD8" i & 3 T+ 3 (P<<0.05) ,
CD8" T itk [ 4 it Bl 451 ¥ 25 AR (P<<0.05) , CWITAIK
71 & 2H NK 48 fg be A7) 2 2 FF =5 (P<<0.05) , CWIT |
RAEH 2R LS.
3.6 CWIIXf CAG EZRHITRE KR B # IR HIF-1a.
VEGFA.VEGFR2,NF-xB mRNA &R 8201

5 R R S R HIF-1a. VEGFA -
VEGFR2.NF-kB mRNA 1A & i 3 7 5 (P<0.05);
SRR LA, B E R IRIEHA CWILK. b . & 75 B

HIF-1a VEGFA . VEGFR2 . NF-kB mRNA % i% &
i AL (P<0.05), H CWIT L ik /E &7 &
Mxt. WE6.
3.7 CWIIL X CAG EZHImE X R 8 # % HIF-10.
VEGFA.VEGFR2.NF-kB & AR XS0

50k HEZH Ll e, #5578 2 1 & i HIF- 1o VEGFA,
VEGFR2.NF«B & HFRIA R RET = (P<0.05); 5151
AL, B E B R CWIT T . & 77 & 4 HIF- 1a.
VEGFA.VEGFR2.NF-B & H %1% & i % [F K (P<
0.05),CWIHLH 4] VEGFA HE A#RIA R B P<
0.05, HCWII EiMER 2AEM M. WEI3.E& 7.

#5 CWJIIX CAG ERTHHEE A B SMNE I A NK Z8BEAN T 4k B 40 B0 B L 151 i B0 ( x-ts, n=12)
Table 5 Effect of CWJIon proportion of NK cells and T lymphocyte subsets in peripheral blood of rats with CAG
precancerous lesion (x+s, n=12)

2H 731 7l &/ (mg-kg™ NK/% CD3" T4HfE/%  CD4" T4HiE/% CD8' T 4HH/% CD4'/CD§"
o HE — 20.08+2.31 69.04+8.25 40.87+5.16 16.9442.47 2.4140.33
LAY — 11.76+1.20° 38.51+5.03" 24.95+3.71" 28.83+4.26' 0.87+0.16"
HE R 400 15.27+1.77" 48.54+6.39" 29.36+4.10 21.65+3.18" 1.36+0.20"
CWII 15 13.59+1.47" 42.83+5.75 26.17+3.96 26.92+3.81 0.97+0.18
30 15.64+1.83" 50.91+6.42" 30.24+4.08" 22.75+3.20" 1.33+0.23"
60 17.95£2.01* 58.36+7.14" 35.08+4.42" 19.16+2.87 1.83+0.29"

B A LA "P<0.05 5 B AL A EL A - *P<<0.05
P < 0.05 vs control group; “P < 0.05 vs model group

%6 CWJIN CAGERTHRET AR S5ME HIF-1a .VEGFA . VEGFR2 NF-kB mRNA &% B0 (xts, n=12)

Table 6 Effects of CWJI on mRNA expression of HIF-1a, VEGFA, VEGFR2, and NF-kB in gastric mucosa of rats with

CAG precancerous lesion (:;d:s, n=12)

2H 51 Ffl&E/(mg-kg™) HIF-10/B-actin VEGFA/B-actin VEGFR2/B-actin NF-xB/B-actin
Xt HE — 0.38+0.07 0.41£0.08 0.17+0.02 0.28+0.04
A — 1.310.20" 1.09+0.19" 0.44+0.08" 0.7240.15"
B AR 400 0.78+0.14" 0.75+0.15" 0.29+0.06" 0.49+0.09*
CWII 15 1.09+0.18* 0.91+0.17" 0.35+0.07% 0.58+0.10*
30 0.82+0.15" 0.73+0.14" 0.28+0.05" 0.46+0.08"
60 0.56+0.11" 0.58+0.12" 0.22+0.04" 0.37+0.06"
xR - P<<0.05: H R 4T L - #P<<0.05
P <0.05 vs control group; “P < 0.05 vs model group
HIF-10 s om— co— — — 4 1ig

VEGFA s mmmm— S " — —

VEGFR2

NF-kB We—— G—— —

B-actin A S G GE S S

X B HERRE 15 30 60
CWII/(mg'kg™)
B3 CWJIIX CAG ERTHE KX R B FIE HIF-1a. VEGFA |
VEGFR2 NF-kB & B RiZHI% M
Fig.3 Effects of CWJI on protein expression of HIF-1a,
VEGFA, VEGFR2, NF«B in gastric mucosa of rats with
CAG precancerous lesion
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F7 CWIIR CAG R K R B 55 HIF-10. VEGFA . VEGFR2 NF-kB & [ 53k H 8500 (x5, n=12)
Table 7 Effects of CWJI on protein expression of HIF-1a., VEGFA, VEGFR2, and NF-kB in gastric mucosa of rats with
CAG precancerous lesion (x+s, n=12)

i 7 &/(mg-kg™ HIF-1a/B-actin VEGFA/B-actin VEGFR2/B-actin NF-«B/B-actin
papist — 0.08+0.02 0.05+0.01 0.07+0.02 0.04+0.01
7Y — 0.61+0.11" 0.64+0.12" 0.38+0.07" 0.32+0.06
HEERTE 400 0.23+£0.04" 0.18+0.03" 0.15+0.03" 0.11+0.02*
CWII 15 0.54+0.11 0.4420.09* 0.36+0.07 0.30+0.06
30 0.34+0.07" 0.25+0.04" 0.3040.05" 0.24+0.05"
60 0.10+0.02" 0.14+0.03" 0.07+0.02" 0.09+0.02"

5B AL LA " P<<0.05 5 SRR AL LA - *P<<0.05
P <0.05 vs control group; “P < 0.05 vs model group
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