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AR S 40 RAEAR I 09 K REAAL S A AR 2 B4 (B 28), MR 2520 (C 20,400 mg / kg B A A &), HAALRE L F A&, F 3 )
=41(D,41.D,48.D,41,100,200,400 mg/ kg) , & 8 R .C4L.D, 4. D, 20 D AAKXASANETHEEH AL BAKXKHET 10mL
0. 1% RACA R, ¥ E 402525 12 B ORI BAMy — s 4 6 5 AT R B AL R 4145, JF R A% L2 S 4145 45 2 (HDD) ; R 4 8 3 A 4L
AT B T BEAE K 35 AR R 5 R R BEIR 9% SR X 3 (ELISA ) ik 4 i) F M B F /K -F ;5B ) %2 9% 9P 3% (Western blot) i 443 5 38 5548
XEORARFER 5BAREK,CADADARKFARESEN S FERABREMRGH A E, A FTREHRI(PC]) &
G# R (PG ) A § it (GAS) K-F 3 2 H I 5 (P <0.05) ;HDI #F 5 & B 2B F G i fes-% 6(IL - 6) MBRER T -«
(TNF - o) & @A~ 1B(IL - 1B) . 51 % E,(PGE,) K-FFeBR 4L p65(p — p65) / p65 BB Kappa B #74]%& & (p — IkB) / IxB Ak
AR BENUAS — 3 — B4 (p — PI3K) / PI3K BHER L 22 B BR — 75 R BR R & i (p — Akb) / Akt & G R K-FH R FBAK(P <0. 05) 458 ik
IR IB 4 T7 AL AR CAG FEAT % T AL A K a9 B 4EILA045 An KR S, B & B T fk, 7T Ak R aBad #74) PI3K / Akt / # B F «B(NF - kB)1Z
BB EACT L
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Protective Effect and Mechanism of Qingre Huashi Tongluo Formula on Chronic Atrophic

Gastritis Precancerous Lesion Model Rats
TANG Lihua' ,ZHANG Yaqiv’,BI Haijiao',ZHANG Chao’ ,HOU Yajuan’

(1. Tangshan Nanhw Hospital , Tangshan ,Hebei,China 063000; 2. Hebei Provincial Traditional Chinese Medicine Hospital ,Shijiazhuang , Hebei, China
050013; 3. Fengnan District Traditional Chinese Medicine Hospital , Tangshan ,Hebei,China  063000; 4. Qian'an Elderly Cadres Bureau Hospital ,
Tangshan , Hebei , China  063000)

Abstract: Objective To investigate the protective effect and mechanism of Qingre Huashi Tongluo Formula on chronic atrophic
gastritis (CAG) precancerous lesion model rats. Methods Eight rats were randomly selected for normal feeding and set as the
blank control group (group A). The other 46 rats were used to replicate the CAG precancerous lesion rat model by N — methyl — N’ —
nitro — N - nitrosoguanidine (MNNG) complex method, and the 40 successfully modeled rats were randomly divided into the
model control group (group B),the positive drug group (group C,400 mg / kg Weifuchun Capsules),and low - ,medium — ,and
high — dose groups of Qingre Huashi Tongluo Formula (groups D,,D,,D,, 100,200,400 mg / kg),with eight rats in each group.
Rats in groups C, D,, D,,and D, were orally administered with corresponding drugs, while rats in groups A and B were orally
administered with 10 mL of 0. 1% sodium chloride solution for 12 weeks. Hematoxylin — eosin staining method was used to analyze
pathological tissue damage and evaluate the histological damage index (HDI). The fully automated biochemical analyzer was used to
detect the levels of gastric function — related indicators. Enzyme — linked immunosorbent assay (ELISA) was used to detect the
levels of inflammatory factors. Western blot was used to detect the expression levels of signaling pathway - related proteins.
Results Compared with those in group B,the atrophy morphology of gastric tissue and pathological damage of gastric mucosa in
groups C,D,,and D, improved;the levels of serum pepsinogen I (PG 1 ),pepsinogen I (PG 1II ),and gastrin (GAS) in groups
C,D,,and D, significantly increased (P < 0.05);the HDI score and levels of interleukin — 6 (IL — 6),tumor necrosis factor — «
(TNF - a),interleukin — 18 (IL — 1B),prostaglandin E, (PGE,),and the expression levels of phosphorylated p — 65 (p — p65) /
p65, phosphorylated Kappa B inhibitory protein (p - IkB) / IkB, phosphorylated phosphatidylinositol 3 - kinase (p - PI3K) /
PI3K,and phosphorylated serine — threonine protein kinase (p — Akt) / Akt proteins in gastric mucosal tissue in groups C,D,,and
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D, significantly decreased (P < 0.05). Conclusion

Qingre Huashi Tongluo Formula can alleviate gastric mucosal damage and

inflammatory response in CAG precancerous lesion model rats, improve gastric function, and may be achieved by inhibiting the

activation of the PI3K / Akt / nuclear factor (NF — kB) signaling pathway.

Key words: Qingre Huashi Tongluo Formula;chronic atrophic gastritis;precancerous lesions;inflammatory reaction; PI3K / Akt / NF — kB

signaling pathway
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BRIT T 1AL E 25 7 %t CAG IR AR B (4
YER, 3 BT R 7 R AR ML BRRGE an T
1 Mel5H%

1.1 B RHB5HY

{L#% : O — Neofuge 23R A &5 20 533 2 R B0 4L (L
T 7 5 [ B 52 2 A7 BR A\ ) s WD 8660 UG i - A7 A (I
T e A A BR N ) 5 12608 75 v 4508 AH 235X (25
Agilent 28 H] ) 5 BX53 AU i i3 58 ( H A Olympus 24 7] )
AU5800%14: A a4 T (3EE Beckman Coulter 23 H])

Ry EMIRE LTy, ARSI 30 g RE 15 ¢
WE6 g MR 12 ¢ FRIDHISE 12 ¢ FIPEAR 9 ¢ P AT
15 H 9 KX 12 AEW20 g FRIFE 12 g H
H6g M 6g il4a12g. =Lk 3 g AL TR H 15 g,
RGE 15 ¢ 2208 3 o415 Hrh 2y E 8 AR 1,V - B -
N' - 43 - N - WHSHEEAK(MNNG, 48 7 &7 AL W R A
B F) L HE5o WKQ - 0013078) 3 52 I3 (BT i
PR A 25 A R 2 |, [ 24 1 5 7220090697, it 5 A
2011153, M8 N AL 0. 35 g) s IR B R B T IRE(CHE
NARZ A R TTAEA A B 2577 H42021983, 4154
D21B314, HLH R FHRL 150 mg) 5 L b 2240 (Jb 5t 3 K%
[ A R A FRA AL LS8 VTKZ - 18CE) 5 AR AKS -
L (HE) B2 il & (1R 3 = RAEH AR A A B2
AL, HE5 4 CO105M) 5 IR AL F — o(TNF - o) L 14
M2 6(IL - 6) A2 1B(IL - 1B) HiFIIRE E,
(PGE, ) 6 G 28 W Bt 36 (ELISA )3 71 £ (b g Jfg 16 A=
YR BR A L IS 43 51 4 ml002095, ml064292,
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ml106733, ml003036) ; 7K 3 B & i /Bt 7 (4L 5 A
93482) , 24 2% ik (41t R0278) , 1 [ 56 [ Sigma
INFE] AR (BCA )ik 57) &5 (36 [E Thermo Fisher A ],
54 23227) 5 Gl p65 W R 1L p65 (p — p65) L £ 4
PR — 73S R B I (Akt) BER L Akt(p — Akt) H M
T - 3 — BRI S B (GAPDH) — 3T K BHs 1ot 8 Ak Wy i
(HRP)ARICAT IRt s sk 8 1 G(IgG) PR (e Ab-
cam 2 A, #t 5 43 B K ab32536, ab76302, ab302958,
ab181602,ah205718) ; % I Kappa B 11l 25 11 (1B) B
21k 1B (p — IkB) BEARMENLEE — 3 - A (PI3K) Bk
%4k PI3K (p — PI3K) —#T (3£ Cell Signaling Technology
O] SR 92428, 2859T, 9655T, 17366T) 5 14 i
R~ &G (ECL) Rl i) & (b 5t A S RN A R
25l S HR0340) .
®1 hBHER

Tab.1 Information of Chinese medicinal materials

P H# i WELE | APHTIES EPT R
BOERE 240301 120160077 wBLE S HRA AR
RE (2802403001 E20170001 AR RS DRG]
#if 2403077 1120160235 m)| B &P 4R A A
Bk 240402 1120160423 ml A2 FHGARAE
RURE 240102 1120190308 AR L (RA) AR
ROBR 240302 1120160423 ml AR FH G ARG
wa% 240403 120190499 ) AR A A TR )
EEL 240201 120160423 WA R FHG AR
TS 240302 120160423 w42 FH AH A
EEH 240102 1120160420 mRK T A AR
B3 230901 1120160181 ml £ ERBERA LA
#¥ 240101 120160423 wl A2 FHGARAE
= 240401 1120160423 ml AR FHGARAE
7 240401 1120160423 m AR FH ARG
Zkh 23120101 120190503 BATR A LA R
HREEEE 240302 )1 20160423 w42 FHAA RN
FHE 231101 )1 20190308 B LB A AR
'~ 240401 120160423 w42 FH A AR

SN 1 T e fad e e Wistar KR 54 H, 8 JB#S , 1k
JET R 160 ~ 180 g, W [ b 5% 248 1 46 S 06 sh 4 5 R AT KR
A A FEYEATIE S SCXK (51)2021 - 0006, 1 37 T-14E
JCH TR, S P AT IE S SYXK(3£)2020 - 007,55
BT ZEANE RN PER SR 1A RIRIREE AR (25 £ 2)°C, A
YR JE (60 +£2)%, 12 h/ 12 h BIRE S #, A HF & ik
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10 min J5 A 8 H BT, FRIA 200 mL 7K, Kk 2
J& o RS K R 30 min, {5 BUVR, S5 1 U8 BRI
RA, H 8 ZLb A gt , T /K VA8 Hh e 4 o 1 vk T A
1.6 g/ mL BT B W B 4 COKF P RAE , & TH & msL
TR TS o3 AT 2 B, T AL R 2 R B /N BE
Bl ATZGH MR CH R RR N BELAT AR L A R
8 — A/ INEERR 7 FP A A3 o

R U SR 2G GE SR | BERLEE 8 H
KB N 2 AT AL (A 21, 1E % g & koK, Higy
46 AR B 1 MNNG & 5122 il CAG Ji i 48 K Rt
RUST R BRZE R EIAEE T A O MNNG ¥ i O ik
FER 0. 04 ¢/ mL) , ARSHULAE R 6 76 1R PR 5 Ak Sk I i PR
A T R RN HE S 0.03 g/ kg 3R TR BT,
BRI, L il E WAKIR AR, 15 S F bR r &
A TR F R E(RE2d+ 2581 d), F3d 14D
JEI .20 J JE BEALEE I 6 HR BRATHe B 2127 M 52, 3
L CAG 1E M b e Al A a5 78 30 2 D) 45 7 o A58
TiloT K 40 H CAG 95 Hir o A8 A5 5 R RUBE ML 2 Ry 455 780 %o
MEZH (B4, BHPEZG X BB (C ) , i b i i 2% I
W AR (D, 4 D4 D) L, 45 8 HoC AR R
400 mg / kg B FIHE, D 2 D, 4 D5 2H K B )
100,200,400 mg / kg Il FALIRIR 2% 7, A 41 B4 K Ry
T H 10 mL 0. 9% SFALEAE, BER 1IR ESA 25 12 ]

FRACRAE < 12 J8 J5 152 2, R RRU7F S5 06 445 TR i 4%
24 h o 38 3 AR e I L LG 4 (50 mg / k) BREE K
R, MR =B Bl KR 4B IR, T A BEILAS , 30 (L Ry
3000 r/ min) 15 min, WAL , 67T - 80 °C. Bl 7E
IR PR S T B AR AE A B, T 1 2 8 30 T I S i
T2 BRI mBCR B 4180, WL @ MIE S
ZJEWEE R BB B, — 5B [ TR R bk H T4
BUEHT , HATRAMBIET — 80 °C, Tl 418153

22U B 2E L 109% #8 2R T AR E 2 B 3R
AT A B ORI TRBEE  4 wm S B,
O BERREE K A BE S 43 90 IR AKS BT W e
FH95% BB 1 min, FH I ARVES 3 W, e
B, U A, WAUE N WS SV B I R T 4 212 30
Bifs B (HDD) ¥EA5 7 HDI RSy = RYERIETE > + BELL
VEG o RAERZIEPESr 1, 0 43 AT RAE , 143 M BB 4 1
R 2 MBI B T 2200, 3 0 M2 2R JBE
JEPEAT L 000 TG BERS 1 43 A B B B, 2 20 M b AN
BRI R 2 BERE 300 WA R BERS

B DI REAH CHE AR I < R 4 B s A A A AR

DR L S D Re e Ar B R A EEIRE 1 (PG 1) H &N
i 1L (PG L) H W (GAS)KF-,

oMk R oK 2 o B 2513 0 IR
4 °CL 5% R 3 000 r/ min) 10 min, B VEW, & - 80 °C
TRAF R H ELISA VAR 35 W TNF - o, IL - 6,IL - 1B,
PGE, 7K. A7 45/ 35 A i) G e B 5 A 7

A ZE 3R (Western blot) 7047 : AN 1 mmol / LK
S PP LA O 96100 ST e 2 TV N A % v D\ S B
JEE AN B AR UL R 30 min, 764 “CTF LA 12 000 g 550
15 min, B VS, BCA W 3070 0 1 8 0, B S
FH 10% + e SR IR £ — 2% DN s T i 468 Jse e 9k (SDS —
PAGE) B i 43 B 8 A T FE 5 (30 pg) , #5755 2 B0 — 0
AR SRJE 5% NG ARt 4 CTF 5 —hiig E it
B, Z IS —ht—E R, 1 ECL AR & T Ak
AT, H Image Lab 3. O T2 & o
1.3 SitFELE

K SPSS 23. 0 e i1 24 30T T R L X 5
Fn, 2 A1) LR B R 3R T 22 43 B, 20 TR G 7 b A
KHLSDE P <0.05 M S A G #E X,
2 #R
2.1 WBEALARSHZMN

A, BAKREHLE A A, H 8%
AR S BA LR, CH D, D4 KRR H 21 EE4n
AU ; 5D, A, D4 D4R R H 4 4125 45
TEAA s FEWLIE 1,
2.2 WEHERREBRGHZIG

HE J (8 R, A 21K B R Sh t o8 8, 1 2
HEF LS5, BRI it i s 5 A 4L b B ALK R B BB 254
AL, Rt s HHESIAR B, A R 1 20 B IR 1 2
R A S BA S, C4 D, 4 Dy g K B Zh
e BEAR i s 5 D AL R, D, 4 D, 41K RRUAY B 2
o AR 0 A T el L T LI 2

W E AL G R R, 5 A4, B4 KR
HDIVE/> BT (P <0.05) ; 5 BALH#,C4 .D, 4 .
D, 41K B HDL P43 3 i B (P < 0.05) ; 5 D, 4 Lk
5, D, A Dy 20K BUHDTIE A2 i 3 F#AIR (P < 0. 05)
5D, H#, Dy 2H K B HDIE 044 i E K (P < 0. 05) .
LR 2,
2.3 B IhEEMEKIERAIR N

HAH R, BARRIME PG T ,PGI,GAS KF-
PR (P <0.05); 5 BAL LA, C41.D, 4H D, 4K
FUME PG T ,PG I, GAS /K -3 8 % T (P < 0.05)
5D, 418, D, A KBRIME PG T ,PGIL,GAS /K4 2
ETHEI(P<0.05); 5D, %, Dy K RIMEPG T,
PG Il ,GAS /K3 T (P < 0. 05) FE LK 2.
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Fig.1 Morphology of rats’ gastric tissue in each group
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Fig.2 HE staining images of rats’ gastric mucosal tissues in

each group ( x 200)
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*2 BAEKXRBFIEALALHDIITN S BB XIEFRILE
(X+s,n=8)
Tab.2 Comparison of HDI scores and gastric function — related

indexes in gastric mucosal tissue of rats in each group (X # s,

n=8)

an A2(mglkg)  HDIFFA (D) PG T (pg/L) PG (/L) GAS(ng/L)
A4 0.88+0.33 78.36+5.36 2.23+0.66 85.3546.58

B4 5.3840.707 34.3543.21° 1.40+0.13" 40.6743.98"

c4a 400 2.880.78% 57.74+4.33% 1.83£0.28" 65.23£5.25%
D4 100 4.38+0.48* 45.664.17% 1.61£0.16 51.17+3.68%
D4 200 3.88+0.33%4  60.32+5.30%5  178+0.21% 633444717
DA 400 2.00+0.50%440 71,78+ 5, 57544 000 £0, 237444 78,8544, 8240

M5 ALLLEP < 0. 0135 BALLE, P < 0. 05,"P < 0.01;
5D, ki, P < 0.01; 5 D, 2804 ,44P < 0.01. &3 &
A5R,

Note: Compared with those in group A, P < 0.01; Compared
with those in group B,*P < 0.05,*P < 0.01;Compared with those in
group D,, 2P < 0.01;Compared with those in group D,,44P < 0.01
(for Tab.2 - 5).

2.4 WEHMRARKMEREFKERZM

5AH WK, BAKRREFIALPIL -6, TNF - a,
IL - 1B, PGE, /K- e T (P < 0.05) 5 5 B4 ILAL,
C#H .D,#H D, H KR E R MBEHLA P IL - 6, TNF - «,
IL - 1B, PGE, /K34 i Z FEL (P < 0.05) ; 5 D, 4 It
B, D, D KRS R L IL - 6, TNF - o, IL - 1B,
PGE, /K-35 B AL (P < 0.05) 3 5 D, 2H LA, D 4H K
SUE BRI P IL - 6, TNF - o, IL - 18, PGE, /K1
BEBEM(P<0.05) FEIFE3,
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®3 SAARBFREALKREEFKFELLE(X £5,pg/mL,
n=8)
Tab.3 Comparison of inflammatory factor levels in rats’ gastric

mucosal tissue in each group (X + s,pg / mL,n = 8)

4% ME(mglky  1L-6(pg/mg)  TNF-alpg/mg)  IL-1B(pg/mg)  PGE,(pg/mg)
A4 21.36£2.21 N4 25.63£3.55 58.36£6.76
B4 235,38+ 15,65 96.76+8.73" 13387411247 169.32£13.45"
(4 400 48.95+4.57% 51.03£6.63% 4,21 £5.67% 4.11£8.67%
D4 100 ULTA£20.36%  84.27£6.78%  112.54£10.98%  143.62+12.26*
D4 200 12738+ 112774 65.69+4.34%4  63.37+7.78%  100.06+ 11.23%*
D4 400 30.57 £ 4, 897400 34, 3D 4, 677244 29, 7745, 4970040 6), 28+ 7, 84

2.5 NBEHEALAPZEF «B(NF - xB)EHFRKIE
sEA |

5 AH R, BH R EFEBHL T p - p65/ p65
Hp - IxB / IkB & [ 15K F 2 B E TR (P <0.05);
5 BA AL, CH D4 DR B FEHL U p - p65 /
p65 Flp — IkB / IkB 2 HF kK -4 MR (P < 0. 05)
5D, 4 E,D, A Dy KB E FALHZIH p - p65/
p65 Fllp — IkB / IxB £ FH Fik /K 5 F#AR (P < 0. 05) 5
5D, 2 H#E, Dy 41 KBS B4 4L p - p65 / p65 Fil
p — IkB / IkB 2 [ A 7KV 15 18 3 AR (P < 0. 05) . 3F:
LK 3 Fn 4.

AL B4 cdl DAl DA DA

P65 65 000
p - p6S 65000

kB 39 000
p - IkB 39 000
GAPDH 36 000

B3 BHEKXRBFEALALATNF - «BEARIZHRZEESHT
Fig.3 Western Blot analysis of NF — kB protein expression in
rats’ gastric mucosal tissue in each group
x4 EAARBREALANF - BEAREKFLE(X 5,
n=38)

Tab.4 Comparison of NF — kB protein expression levels in rats’

gastric mucosal tissue in each group (X = s,n = 8)

85 & (mg/kg) p — p65 / p65 p - IkB/IxB
A4 0.15+0.02 0.13+0.01

B 0.91 +0.05" 0.94 + 0. 04"

C 400 0.27 +£0.03" 0.23 +0. 02"

D, 21 100 0.78 +0.07* 0.81 +0.07*
D28 200 0.56 + 0. 06"~ 0.42 + 0. 03"44
D28 400 0.21 +0.02%~244 (.21 + (. 03#~0A4

2.6 Xf PI3K/ Akt i@ BEHH X E B RiZ/KFRI#M
HAHAWK,BHRKRERBEAL  p - PI3K/

AZl BH c#l D4l DM DA

PI3K 85 000
p-PI3K 85 000
Akt 56 000

p — Akt 56 000
GAPDH 36 000

B4 SHAXRREFEALHPBK/AKEBRHEXEARIEN
T BN 53
Fig.4 Western Blot analysis of PI3K / AKT pathway — related
proteins expression in rats’ gastric mucosal tissue in each group
®5 BAXRBHRALDPIBK/AkEBHBEXZEEKTE
b8 (X £5,n=8)
Tab.5 Comparison of PI3K / AKT pathway — related proteins

expression levels in rats’ gastric mucosal tissue in each group

(X £ s,n =8)
85 AMF(mg/kg) p-PI3K/PI3K p — Akt / Akt
AR 0.24 +£0.03 0.16 £0.01
B 0.93+0.05" 0.96+0.03"
ca 400 0.34 +0. 04" 0.34 +0. 04"
D, 100 0.86 +0.07" 0.92+0.08
D,%a 200 0.42 £ 0. 04%#42 0. 64 + 0. 0744

0.28 + (. 03"~L44

PI3K Flp — Akt / Akt 8 FAFGE AT B ETHR (P < 0. 05);
H5BA K, C4 . D4l Dy 4 KR E BB 4
p — PI3K / PI3K #l p — Akt / akt & [ 235K V-2 i Z %
fli(P<0.05); 5D, 4l b4, D, 41 . Dy 24 K R E B4
Zrfp = PI3K / PI3K Fll p — Akt / Akt 25 [ 42K K15 i
FREAL(P < 0.05) 55 D4l Heds, D4R LS B 14
H p — PI3K / PI3K il p — Akt / Akt 75 [ 61k K1) 3%
FEAR(P < 0.05) HEILE 4 FIE 5.
3 iFig

CAG R & WA YETH AL R GE 5 , 9 & B
AT A, JLIG PRAE R B 56 I AN IE AR
A R U e IR M A M 0T CAG B9 FRARAE Ry ' B
JEE TS M R AE , B IR AN D s B R AR R AR AR
KREANR, A 20 5 e ol 8 0 R e A
A 3kt B 9 L BON 8 o0 T AR R AR Y CAGL . CAG 1)
KR HLE AN TE R (H R DO S BRAE R R A R
Y8 R B AY RE 351403 T 3 MNNG S —F i 4
N — WA SEAL &9, TR ROUAY 2 £6 (Cln i i sl S 24
AR S, SEUERTHR A, N CAGEZ ), Hird
B2 T ST CAG 1 sh s A B 5 v 2R
MNNG & &5 5 CAG ¥ ik 28 KRB AL & 9, K R
M E A W R AR AR R SO I CAG I i AR
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KRR IR I A 18 2 5 R A AL

40 I K 0 IR, CAG FE P IS R & a5 i
“H e e AR (R N FE IR )RR A
o)A FE R IA K, CAG By IEAIR AL M IR 2R I S
25K LLIE BRI TSI 4% A T VL
25T 19 Fh P 25 AF 4 T, HA AN TP AR, TT
HFIHRITE R T IR RIS 2 FiE &
Gre i o BRI 98 4 B, 35 AAIR T8 265 92 v] AR T3 Pk
25 i A& R8IV 2 A8 40 ML IR T — 6 Kl TNF — o 7K
L IR AR SUE S AR SE R R BT PR
45 7 BRI R MNNG 175 51 5 B 45 Fils b et A
TR MR IR, AR RS Tk, LT g I CAG
P9 A8 R BUE B 40U IL - 6, TNF — o, IL - 1B,
PGE, i 7K - . & W35 AL T8 38 4% 7 nT A iR T CAG 1)
HRATRA O E R, A B TR i AR

NF - kB AE W A 5 1 A0 Y501 ) 8 38 7%, i i 8
SiE BRI T N PSR A Bl R Y 2 5 4G CAG B A
N ) Z2 Bl N8 19 & A R & ) e BUIRES TR,
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