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PRy /N RE TR R E TR (P<0.01), B K pH B 3F B (P<0.01) , H. pylori B Ys 2 B FREAL, /DR E ALY IL-8 F
MyD88 3 [ 2 ik I 35 FE AL (P<0.01) , IfiL 7 1 IL-6 \ TNF-a , IL-8 £l IL-18 2R 4iE A T 7K - 2 1 & FE A% (P<0.01) , 5 370 H AR Hi k: o
B R L EEALA Y T I8 H. pylori 8 48 40 PIBK R Akt 2 (1 B9 £ K (P<0.01) . 2518 i B E SIS WX H. pylori 8 % B AT
— s AR AL 5 AR H. pylori I 3 ¥ PISK/Akt A & 15 538 1% 410 1) 5 58 IR 7 B e A+ o6 <

[RBiIA] Wl VIRAPG,; WO TIBMF R B R, MR, WAL, RIENTF

[FES%S] R259;R285;R289 [Z##RIREB] A [XEHS] 1005-9903(2025)08-0061-08

[doi]l 10.13422/j.cnki.syfjx.20250203

[z HARMIE]  hitps://link.cnkinet/urlid/11.3495.R.20250114.1405.001

[MEHMAB] 2025-01-14 14:31:42

Protective Effect against Helicobacter pylor Gastritis in Mice by Flavonoid Combinations of
Alpiniae Officinarum Rhizoma via Inhibition of PI3K/Akt Pathway
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[Abstract] Objective: To investigate the protective effect and mechanism of action of flavonoid combination of Alpiniae
Officinarum Rhizoma (A. officinarum) against Helicobacter pylori (H. pylori) gastritis in mice. Methods: After acclimatization
for one week, 56 SPF-grade healthy C57BL/6] mice were gavaged with mixed antibiotics for three consecutive days. They were
randomly divided into a normal group, model group, positive drug group (triple therapy group), and low- and high-dose groups

(100, 200 mg-kg") of flavonoid combination of A. officinarum. The H. pylori gastritis mice model was established by gavage with
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H. pylori bacterial suspension in each group except for the normal group. After successful modeling, mice were administrated with
corresponding drugs once a day for two weeks. Hematoxylin-eosin (HE) staining was used to observe the pathological changes in
gastric tissue. Rapid urease test paper was used to detect the positive rate of H. pylori. Silver staining was used to observe the
H. pylori adherence on the surface of gastric tissue. Immunohistochemistry was used to detect the protein expression of interleukin-8
(IL)-8 and myeloid differentiation factor (MyD88) in gastric tissue. The serum levels of IL-6, tumor necrosis factor-a (TNF-a),
IL-8, and IL-18 were detected by enzyme-linked immunosorbent assay (ELISA). The expressions of phosphatidylinositol 3-kinase/
protein kinase B (PI3K/Akt) protein were detected by Western blot. Results: Compared with those in the normal group, mice in
the model group had lower gastric weight coefficients, higher pH of gastric juice, 100% H. pylori infection rate, and significantly
changed gastric histopathology. The expressions of IL-8 and MyD88 proteins in the gastric tissue of mice in the model group were
significantly elevated, and the serum levels of inflammatory factors IL-6, TNF-«, IL-8, and IL-183 were significantly up-regulated
in mice. Compared with that in the model group, the gastric weight coefficient of mice in each treatment group of the flavonoid
combinations of 4. officinarum was elevated (P<0.01), and the pH of gastric juice was reduced (P<0.01). The infection rate of H.
pylori was reduced. The expressions of IL-8 and MyD88 proteins in the gastric tissue of mice in the treatment groups were
significantly reduced (P<0.01), and the serum levels of inflammatory factors IL-6, TNF-«, IL-8, and IL-18 were significantly
reduced in a dose-dependent manner (P<0.01). The flavonoid combinations of 4. officinarum down-regulated the expression of
PI3K and Akt proteins in H. pylori gastritis-infected cells (P<0.01). Conclusion; The protective effect of flavonoid combinations
of A. officinarum against H. pylori gastritis is associated with the inhibition of H. pylori infection rate and regulation of PI3K/Akt

signaling pathway, resulting in inhibiting the release of inflammatory factors.
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SEE AL, LK, AR A 2 R s R AT
HE 4L (0, 2% W6l T W s B A8 450 4 e .
2.5 Warthin-Starry £ %% (5 00 ¢ B 40 20 % 2 42 {
B 4% 22 5 F IS 1 22 10 1 2040, e i Kk, A s A 3
MY R )G, 9847 Warthin-Starry 3 {5, . 627 W%
BE N X Jeds 6 n B AU S IT 4 IR .
2.6 T RE A AR A I /N B 4140 IL-8 Fl MyD88 (1) %
ik R/NERUE A2 a s e AT U0 R, U R R e
T = 4 °C %4 T 9% IL-8(1:100) \MyD88
(1:100)—Hrad B, 85 R 45 2% i i (PBS) W& Uk )5
W40 B 555k 0 J8 A CY 3 AR I S Bk 1 (1g) G
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B R A, FH N R AE PR P 3K R AR, Image
VAT &3 o
2.7 ELISA ¥ 9 /N B ifi 3% 1L-6, TNF-« . IL-8 Al
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- 64 -

®1 FLAMNRBEERH.BikpHHK
Table 1 Effect of FLA on stomach weight coefficient and gastric

#In (X+s,n=10)

juice pH (Xx+s,n=10)

21 5 F 4 /mg- kg EEEY H ¥ pH
A 1.29+0.22 3.40+1.15
I 24 1.01£0.17" 6.20+0.63"
SEORIT A 2.6+13+6.5 1.27+0.14” 3.90+0.88%
FLA {5 & 41 100 1.09+0.18 3.45+1.04%
FLA &5 2 4l 200 1.26+0.227 2.95+1.36”

TE: 5IEW 4 HLE U P<0.01; 5B 2H e 2 P<0.01

A B C D E

FEAER 4B C. S HRIA YT 4L D.FLA MR A &2 41 5
E.FLA 7 5 41 (4 2- 1 4 ) )
Bl 1 FLAX /R B E#m
Fig. 1 Effect of FLA on stomach of mice

=BIRYTH H. pylori FHYE R E 10%, FLA K5 &=
AP PE B Ch 44%, & R & B R R 20%.
k2.

£ 2 FLAX/NRBARH. pylori BEH N
Table 2 Effect of FLA on H. pylori infection rate in mice gastric

tissue

45 AMitme-kg' 0 BT M FHMESR%
EH 4 10 10 0 0
AL 20 10 0 10 100
BRI 2.6+13+6.5 10 9 1 10
FLA I & 21 100 9 5 4 44
FLA & 77 2 21 200 10 8 2 20
3.4 FLA X} H. pylori 8 % /B H 414U Bl 2% o AR

MRZm IEH AN RS G S R A B R
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JikHE S B SE BT R OR BRI, BRI S B 3
i 2 8] HE 5 B e B B BN BE A
SN0 BRI, B R IR HES 2L, B L R A0 g
v BT 2 K, R RS B R 1] TE] B
B, SRR A, SIBRIA T A/ B H 488
oy oE B R B R IR RS B ST L R T 2 A

B2 FLAX/MNRBALRSERMZN (HE,*x100)

Fig. 2 Effect of FLA on gastric histomorphology in mice (HE,x100)

3.5 FLAX/NR BB H. pylori Mt & 15 50 89 &2

IEH A1/INELE 20 1 R A M o B0 B IR 2
SERE KM R W H. pylori. 1R 4 2 W5 7%, %6 I
J2 ARS8 8 A A AT AR D RGIR B H. pyloris

A B C

[ B i B 5 FLA R 57 4 21 /) B H 2L LA M A7 BT ik
e, BN B R IR HES A B 4 e BT TR ) B AR
R AL B BAT BT e S FLA 8 5 4 21/ LY 1 4141
SERY AR TR R A, BB B R IR RS B ST
BN JE R W BLOK M LT B A R B B
L 2.

SRR T AL /N RS B R O i 2 58 R, R ok W
H. pylori. FLARF 41/ BB B BB AU 41 47 fr
it R HCE D BEAFAR B pyloric FLA & ) i 41
/NS BRI S E R R TR W H. pyloric WL 3,

B 3 FLAX/INREBEEH. pylorilt B 1E R8I Z 0 (Warthin-Starry

,%400)

Fig.3 Effect of FLA on H. pylori adherence on surface of stomach in mice ( Warthin-Starry, x400)

3.6 FLA X} H.pylori 'H % /N [ B 21 41 rp 1IL-8 Al
MyD88 KKKV I 55 1E H 20 F 8, B AL 2 /)
BB 4020 TL-8 A My D88 1) PH Pk 26 1k i 25 18 5 (5%
X 3) (P<0.01) ; 58802 [ #5¢, = BEIR T 41 M
FLA 75 77 4 41 2 0 X 1 TL-8 14 BH 1k 3 1k 1 S i 353
%5 BA it 75 X (P<0.05) , 4 45 25 40 MyDS8S fY
FRPE e 8 W20 55 , 22 S A gt 27 2 L (P<0.01)
W3 K4,

3.7 FLA X} H.pylori B % /N B ¥ 4 fE N F
IL-8 . IL-6 . TNF-a fl IL-18 # A K F Ay 5 1E
WO L B, B A A /N R T N R E I IL-6
TNF-a IL-8 Al IL-18 7K °F & 2 F 7} (P<0.01) ; 544
RUA L, = IRIR T 4/ BRUIML W B IL-6 . TNF-a\
IL-8 Fll IL-18 1% it b 3 T % (P<0.01) , FLA {1 i 41
I 37 TL-8 7 K [ (P<0.01) , %5 71 & 41 1M 37 1L-6 .
TNF-« . IL-8 Fll IL-18 ¥ & 4 B & T [ (P<0.05, P<
0.01), H FLA %5 25 20 % /s BRIl T8 N 48 9E K5 1L-6 .
TNF-a IL-8 FI TL-18 B 31 il /F FH 52 88— 22 14 57 4K

£ 3 FLAX/MRBEL P IL-8F0 MyD88 & ik 7k T BRI S M (x+s,
n=3)
Table 3 Effect of FLA on expression levels of IL-8 and MyD88 in

stomach tissue (x+s,n=3)

2153 il /mg- kg MyD88 IL-8
IEH 4 20.68+1.98 9.96+1.36
FERL 20 88.42+7.39" 110.17+8.57"
—IRIRYT A 2.6+13+6.5 51.45+7.54% 50.67+3.01%
FLA L 4l 100 55.95+5.26% 73.87+2.69
FLA /& 7 &2 41 200 39.25+4.97% 61.47+4.10%

TE 5 0F % 40 H 8V P<0.015 54 T 4 H #52 P<0.05, % P<0.01
(F4)

e, W4,

3.8 FLA X} H. pyloriJ&4t GES-1 4l Jifi PI3K/Akt &

HRIA KR S5 b, H pylori &G )5

) GES-1 4l iy p-PI3K A XF 3 ik /K F & & 7+ &

(P<0.01). 5 H. pylori &Y% J5 () GES-1 41 Jfl 2 It

2 FLA 8.16 mg-L" 43 24 /| &t 41 GES-1 4 Jfl 19
. 65 .
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MyD88

B4 FLAXM/NRBALFIL-8F1 MyD88E B RIEMFM (R4, =<400)
Fig. 4 Effect of FLA on IL-8 and MyD88 proteins expression in stomach tissue of mice (IHC, x400)

R 4 FLAX H. pylori B % /INR I i IL-6 . TNF-a . IL-8 #1 IL-18 7K B 841 (x+5,n=6)

Table 4 Effect of FLA on serum IL-6, TNF-a, IL-8 and IL-18 levels in H. pylori gastritis mice(x+s,n=6) ng L'
21 51 Fl 4 /mg kg IL-6 TNF-a IL-8 IL-18
EHA 15.64+1.97 61.79+11.28 26.93+4.66 6.03£0.81
LR 23.26+2.65" 114.6+23.34" 44.78+2.67" 13.10+2.44"
=HRIRTT A 2.6+13+6.5 16.37+4.58 84.05+11.31% 37.15+4.50% 8.13+2.317
FLA I & 41 100 19.89+2.95 105.84+12.02 37.25+2.44% 11.35+2.43
FLA & /4l 200 17.39+2.75% 94.78+9.66% 32.25+2.54% 9.90+2.89%

p-PI3K A Xt 2 ik 7K - B & B X (P<0.05, P<0.01) .
525 4l b &, H pylori B s 5 ) GES-1 41 il
p-Akt A XF % 5 K F W #F & (P<0.01) o 5
H. pylori & YL J5 (%) GES-1 41 Jfl 2 I %% , FLA 4.8,
16 mg- L' 45 25 7 42 20 GES-1 41 L i) p- Akt K X 3k
K B 5 B AR (P<0.05, P<0.01) , H. 5 30 31 4K i
o WFES S,

R 5 FLAX H. pylori B3t GES-1 B PBK/AKt E S BB EAR
IEKF R R (Xts,n=3)

Table 5 Effect of FLA on protein expression of PI3K/Akt
signaling pathway in H. pylori infected GES-1 cells(x+s,n=3)

Ay FREWE/mg- L' p-PI3K/PI3K p-Akt/Akt
k| 0.44+0.10 0.51+0.06
LA 2] 0.87+0.12" 0.90+0.09"
FLA %] 4 0.71+0.09 0.68+0.06>

8 0.67+0.09% 0.60+0.11%
16 0.50+0.07% 0.47+0.13Y

55 A VP<0.01; 58RI A HoB Y P<0.05,Y P<0.01
. 66 .

60 kDa

55 kDa

37 kDa

A B C D E
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Fig. 5 Electrophoresis of PI3K/AKkt protein expression in cells of

each group
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