- 1650 - ‘F' B A & 2026 4F 8 HE 67 445 15 8 Journal of Traditional Chinese Medicine ,2026,Vol. 67,No. 15

DOI:10. 13288/j. 11-2166/r. 2026. 15. 012

LT PI3K/ Akt {5 508 B PRI L 18 PR 4 4
BRI A B 6 B LEL 20 L R T 5

REp!, RHED, EAE, BAHR, BT, F30, Raa’, MBS, MBS, FHRAE
L PR EZ R, YIRS B TTH XA KGE 168845, 3300045 2. 1.7 H1 & 25 K22 M s = e

(=] B ABESBLILEL 3-8 /% 9 % 8 B (PI3K/Akt) @34R T A L e T REESHEMLEF £ (CAG)
TRALE , ik SSRSDRAMMAy ATEGM (14 1) Aokt (4 R), TOAXATHFAFAR, &
ALK R VA E A 140 pg/ml 69 1-F A -3-m5 K -1- A IR (MNNG) B AE A X R B FAK, HAWE
KF 125 CAG R RAEAR , ¥R h ey 40 A R ARy AR 2L (10 2), phl Al (10 2), L&
21 (202), XRAKRRAADEL “PIR” R40min, REAERTEPLREBG TR, Rohhsasan (102)
Sk (9R); MK A A B R 40 minJz T PI3K/Akt4Z 538 476 7 F v F £ 5% 1 me/keg B 7 ;
A HE RFA0min BT Imkg 2R LRKER; SATHRHAEE 1R, 228K, TR TR,
TG, WREARRAARE, HEFEFZNRESAR AT HEREALFAE; TUNELHER F 5512
mfe A TR RaEA RN B R AR A B EGE-7T (MMP-7), &% W EZ4EKEFA (VEGFA), £
K ARBTF 2R (EGFR) &&GKT, qPCREAN B EBMLPI3K, Ak, "H3LshEwEEEE (mTOR)
mRNA £ &, Western Blot 345 X R B #5BLL AR AL & G B8 B (p-Akt) . BRBRILr LB o A3k
& (p-mTOR) HAKF, HR Lrauik, AAZARAKRRETHEK, FRBEmEATEREEE
¥m, REEMMPT. VEGFA Z EGFR & &2 2%t &, PI3K. Akt. mTOR mRNA &35 %%, p-Akt.
p-mTOR &G K-FHIEH (P<0.05%P<0.01), HEIRIFRAFHBEEE, MKTIL. E45, A
Ak, SAEAMA A, RAKA ., FRHRA, WA LR SR BFRE (P<0.05%P<0.01),
Sk mri, ERBEM, R A E AR A TR ESAG; ERKLLMMPT7, VEGFA, EGFR
FGAFAPI3K, Akt, mTOR mRNA &kt %, p-Akt, p-mTOR & & K-FRH&; #H AL ECFRE G 45
ft& (P<0.05% P<0.01), AHMRAXREF BBIRAFEI AN, EHRHFIET, HiL RERBERE
CAG X AR & B 2B FEIEF45 , HAF R AUH] 7T Ak @ i3 3 4] F 4502 PI3K/AKL 15 538 %809 i3 B &, K
WY B AL am R A T

[E4iA] BEESHSKEE £, RUE; @B T; ABEIEBLILEE 3-8 ; &9 %D

P2 45 M B 4 (chronic atrophic gastritis, CAG)
SRl L B R BB A A AR /D Sy 3 AR (4 0 P T
RGP, PR AR A A s B TR A A i
IR FIEANE |« 0l . PO SFERE SRR
LA EIAROARTT AT ek RN B . 2022 4F
DRSS s, F Tl 5 R T A 191 4 e 174

E&TR : [FHK A RPE 34 (82460968) ; TG4 [ /Bl IE 4
I H (20224ACB206042)
P4 fETEH :1045597511@qq. com

7.43% ", BTREEIFMATHOR T HRME, KW
I, X} CAG #E47 Kk H A 840y + B A HE W I
RIME . BF5E ™ 3R, BEAREELEE 3- T /2
i B (PI3K/Akt) {57 HAEEME R-E4i1EH
Re—l b Bz A A - S R A — R 1 TR S R e B
KA, HRw il e cCAC I &t
K. PG, Bz i 1T 68 Ry B R
CAG M EE BLORME o FENGIRIGYT I, B RAEA K
i CAG B8 UL 8 e ki . B . U
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BEHAIR. Z 07 KREFRIEGEAGERER @, ikl
RAENRBIATE X, FEUEEN LRGP R
s BRARZS I 1 S H BB e AL AR AR 7
TSI Mo P, VLR BB A5 2035 CAG R
B W sl 1 K B R 1, AR EARYE R HIL o
PR . DI, ARHEZE N PI3K/Ake 5 53 5 AT,
PR AR IR YT CAG W AE S AL, LU S 34
TR AE 2 I IR BTG v 0 i PR AR . AF5E 2
T VLG H B 2R SR s R TR OB PR R 2
FL, #HHS 20230324007,

1 #R5H*

1.1

fdt 5 SPF 9% SD MPE KR 58 H, A& it & 150~
180 g, 6J8#%, Hhim Mk e Sk Sy sh WA IR A
A, SIS A VR ATIE S SCXK () 2019-
0004 KB TVLVG H B 25 KA S g s W rh o 1)
I, WM PEE SR LR, R 20~24 °C, 1R E 50%~
70%, 12/12 h BREHEER .

1.2 &2 A 5%

W&k (PP EZ R R B ™, 90
Wk, MK 0.8 cmx12em); TKZEE (5.
2312139), VUBRRl =B A R AR s AEHERK (it
5 C19091502), BAIFRERERAH AR AR K
R (5. 54-21-7), LigBTH T A LR I
AR BHINE K (Rapamycin, #t5: HY-
10219), bFHE#HET AR ABRAF; 1-HEE-3-fif
FE-1-WAS NN (MNNG, it . M813171), i
XA RH R A IR A F]; 4% ZRFEE (4t
5 2120490) , AULEAEW R AR A A
TUNELi&#H & (5. AK19882) . Gzl fbikHl
& (IS DSOSF8V07206), IR 4L YRk
M ARA T e EErE-7 (MMP-7, 4t
5 0d34034) . IME N AK B F A (VEGFA,
fit5: 83m8093/4) ., KL HEKMHFZK (EGFR,
it : 3d53280q) ik, VLI EFRHAYBESE H L
A PR w5 S RNA 2 HGA & (45 : MPC2407003)
qPCRIXF| & (fit*5 . MPC2405007) . iR 1k I FL
S EMNEZMEA (p-mTOR) Hiilk (5.
AC241031032), I FELE /R DRI A BR A H
HRPFRICRIL Pt (L5 20001097), HRPFRiId
BB Pt (5. 2001237). GAPDHFiIA (L5 .
10029187), R =&Y ARG R A A ; Omni-
Rapid ™R # 8 @ 5l f & (it . 037B1500) |

ECL &6 (5. 03891160), |7k il 4= 4 Bl
AR, BiRAEAEEEB (p-Akt) drik it
51 AF0016), VLI ERMEYISE hOABR A,

LLAMIGAL (g2 AR 2T A BT 28 A A B
NFE]l, WNITO080SHY) s £rAhe FiRIE T () Pl
FhF- BRI 28 AT BR A 7], 6187 B il B iR
DAL (U5 2 B R R e E R A BR A ], Allegra
X-30R %) ; ZIREMEPRIL (41435 R BRI AR A7 R
ANHE], EnSight ) ; B8 5O0 0 MEE (LR RAL
WA RAT, N2BO00R!); ZUIREME RS (fEE
HREE A %%, UVP Chemstudio touch %Y) ; A%l
AL (FEBR KRB A F], NanoDrop One 7Y ) ;
SRS E i PCRAY (AR AR i B 2 ™ il A PR
A], CFX96 #Y); HLIKAL (A SRA B2 dh A BR
), 1658004 HY) 5 HLAEEAN (R 2R 2B A S 27 7
FRRAHE, 1703935%1),
1.3 BAEHEH =

ZFCHR (9] 145 CAG KEUBHY . DIZEIK
Jic il v BE A 1 /LAY MNNG i &9, B T 4 “CUK%E
PRECERAE o I AT BUZ A4 2 T LA ligo kR B
W 140 pg/ml, 1E R KR H KK KK
DAt R, R A MK, B H BRIk
B . B LAYUVRRE Tk, R RERE 1R,
1K, RIEFEEE H%E 1 ml/100 ¢ T 30% 41
52% KGRANIR G VS RES , HEE AR A AL
K1h, HBETHW12E, 35T 108, 512 )4
K HBEHLEC T e 2 LR, i E A 4
P BRAFAG I Y5 AL KRR B, 1 B R A K A 25
a5, Boawib, FRZARE, HEPISEEEL,
PR R BRR Y SRR S, IR WA A Ak AR R R
PEAHMIR N, FERERIR)
1.4 SWRTHH*x

K BEALEC 7 76 58 R KR e (4l 14
H, A 44 L BRI 5 TR A% 40 H AR R 2l
R BRI BEAILEL 7 27k o0 ] (10 ). X
R4 (20 ) FapEIFIAL (10 H), @EBEE R AR
HIF iR, CRAEMNFH LRI FER “h
Je” 7, SPLEN S IR CERRER ) Y U
JREE, RAEESRKEEKY3 eomlBM%, &
K 40 min; 6] ) 21 4G 40 min, BfJE 1 mg/kg
YT IR RIS VRO BEAYA SR 4T 40 min, Jf T
| mUkg EFREKHE S ; LA TR H 1R, k28
O = L N6 0 e T a7 G SRS 2 N R U
AR Al ok S B
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SR K BUEE A 3 R R 8 = 20 AR A
1AL R AE R BB BT AMGA5 B, IF0 FHEE
LLAMMR R GE V2. 1L/ T 0. 05 “CIlRE Rk, 7R
PR, &5 min RALLAM LR TR 6 0
R BB 1/3 AR SRR, AR R iR T &
1°C, WHE AR S, WE 1, T
28 KN, AR¥EEE H T & R FEE A E, >
1 CIM AR, <1 CHAJEMB R, 7F
1 °CEFBESNIR AL ™ &, PR A
A10 K, JERBRANA I H

50, F

15. 00~

A B BE/C
T A, Wk Wk JCHT B, XR R R
B ERKE " sLAMRIG TS B

Figure 1  Comparison before and after infrared thermal

imaging of moxibustion at Zhongwan (CV 12)

1.5 MEIARL F*

1L.5.1 —fRABARRZH5H  MWEKBIEMR
WimLE AR IR, AR, TG, RE L B
Ko KAE R AR . BRALRHREMLEC R L 2L 6
R RT3 17 -

1.5.2 BaBAsBEFIR THLEE, &
HRREEEARZEK 24 h, KEE UL BRIFHUH H 4
4, K FRVLIECT RIEER T LR RS A 801E
BRI, -4 °C. 0.9% A EEm e,
1 emx1 emx1 em K/NEFEBHLL, 4 4% Z R PR
[ . HE Qoo {58 580 BB T e B 25
HYURIAEAL

1.5.3 TUNEL#&R B #5000 8 = 454K HBE
PUECTF R IL R 6 R U ZEE, H A ) A,
J s KAk s ARFE TUNEL R & A Ul B -5 A0 SR EA T
fif FH B B 2¢O W R 4 U0 e, W% TUNEL FHME:
i (LSRR E50, JFH DAPI Y (
AT AN o >R Tmage) 1. 54f R Gt ¥ 17 KZ 43
M, IFTERBAE 40 A e

1.5.4 #zaadeixien § 28 MMP7. VEGFA,
EGFR Z& & K-+ £ 24k HIFEHLE 7 R IEEH 6 1
KEEFME, WA R 2B KIes, R
O AT B R IE S, 5%BSA B, in—4t
MMP7 (1:100). VEGFA (1 :200). EGFR (I:
100), BT 4 CRETME IR, AN 1
PR TERMEE, DABRMA, HY, Bk, &
WY, R, TEIEZOC R T WS, Jeasi il
2 B B S A R PR, B PR 25 SR A BEAIL
PEH O L ET A K 400 F5, R H Imagel 1. 54f R4t
HATENG ST, LSE MO H RS MMP7 \VEGFA |
EGFR#E & &,

1.5.5 qPCR &M § #5820 4% PI3K, Akt, mTOR
mRNA £i& 4R AL 35 6 4 KB
BRI, MR RNA SRR SR HURNA, S
W5 AP 72, RNA FE 5 () 0D260/0D280 Lt {E
1.8~2. Of}, RUJHLAEEFFEER, 5L R
cDNA, qPCR il & %6 B 241 48 PI3K . Akt. mTOR
mRNA K-, 51¥)P5I %K1, GAPDHNZE, H
AIEE mRNA BYFHXT eIk iR 272 2 R .

F1 KEUEBMEAHL PI3K, Akt, mTOR mRNA |55
Table 1  Primer sequences of PI3K, Akt and mTOR mRNA

in rat gastric mucosa

SEH £ Bk 4% (5'-3") K /bp
GAPDH ¥ : AGAGACAGCCGCATCTTCTT 235
Ti#: TTCTCAGCCTTGACTGTGCC
PI3K [3#7: ACCTGTGCCTTCTGCCTTAC 130
FiF: TCTTTGAATGCCCCCGTGTT
Akt F¥f: CTACGGTGCGGAGATTGTGT 132
TFif: CACAGCCCGAAGTCCGTTAT
mTOR ¥ GCAATGGGCACGAGTTTGTT 9

Ti%: AGTGTGTTCACCAGGCCAAA
W : GAPDH, TimmeE-3-BEm i &0 ; PI3K, BERMEILES 3-1%
W, Ak, SEMEEB; mTOR, WILHIWEINGEZMEN,

1.5.6 Western Blot#2M] H 5822842 p-Akt. p-mTOR
FakF SRR KBS R R LA
FRVANI3AS, e AR R & U B R
HAY M HEAT S TR, SR JH BCA BE X i i
TEAERG EFE, ZSDS/PAGEBERCHIK, KRG
HLFE RS R IREEL TS, 20 S A AR — 3T p-Ake (1:
1000) . p-mTOR (1 :2000) F1—4i (HRP#Hpid —
Pt: 1:50000% %), GAPDH (1:15000) %]
TR NS, ME @ ECLAb &R HE, X
SR HEATIEOG R, [ Image) 1. S4F8RE53Hr
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Akt X mTOR 1557, I HBER SNSEN
IKEEAER LA, 15 H MR AR Rk K.
1.6 %itsrik

K HI SPSS 26. 0 8, AHESE i BB B 1
TFEIERG, DXL EZE (ves) Fon, B E
FEO 220 0] He ek FH B 3R 7 25008, PR LA e
LSD ks # 2EASE, WM Tamhane 7,75, LA P<
0.05 K2R HAS & X . H GraphPad Prism 9
22l
2 H#R
2.1 &K A —AKRAILE

S AR BRI ER, RV R, 23,
oA, FEs oK EHR LR 5%, KR
BRUWE BAGEE, BRI, BBk B PR LL
e, ERJE KRR S R A, RIRLL; HEMIE
W, FSMIBASHN, FiHE b, R WA S T 45
S BRI R RE M ZERE . WEahd . HERT
M, BARTHICGE HEGL, B8 SRR Tk a5
oL, REMRATE (BT . #uR
2 AR I T 2 R ) R RS RiCIR S B B ek
., WHERTE, AR, BAHRIES HOGE
FEekE, HER MR KRR (LR AT T IR 2L, R
fEPER AT E 2 0F B TFRE . 2R, 5
WA, KRS HRRAEREYEEL (P<
0.01); SHIARIZLLEE, & TR R Y

R2 AAREURG

Table 2 Comparison of body weight of rats in each group

(g, x+s)
4151 LA A
4 6 539.70+24. 88
PRI 6 288. 83+11. 05"
PR A 6 379.98+11. 199
Rl 6 385.77+32. 279"
70 20 6 403. 03+15.20* ¥

W oa) SaAg4E, P<0.01; b) SHEMAHE, P<0.01,

LN e g 2
N ’l",,"l

TN A
M
5 Pan

TE: ZLOFSoR MR s s konn bR .

o (P<<0.01); ARk, JERERA . T
2 = 21 B K R B i LA 25 S RS e L
(P>0.01),
2.2 BAKR B AL LRI F IR

K2mxw, SHOUBEERZEEIES, REAEE
HHEF 355, BRI K S R0 AT AR b, HE
SIFAXTZEAL, 0l W A As . SRR Lt
FARIT A DA A BAE O, AR KRS B
FERRAARHE S A AR, 5 REOE R, JE R Al
B R ARHES B 25 AL, I ] WLRLAE S R A iR
i, kR B RRAS T HE O, AR T
BFH
2.3 BAKRF B mEA T

T3, SEAAE, HR&HKEEFE
UM A T BHPE SR AN (P<<0.01). SHRIA HdL,
PR AR TR A A 0 4 1 2l A i i 1
FHMEREEAR (P<0.01). SHEIRA LK, A
B IR A T PR T R (P<<0.05),
220 K B IS0 TUNEL A 5% 6 & LR 3

T3 AL B BN T PR

Table 3 Comparison of positive rate of gastric mucosal cell

apoptosis in rats of each group (%, x+s)
415 =R AR JE T BH PR
A 6 1. 64+0. 33
AL 6 9.52+1. 01"
RN 6 3.26+0. 89" "
iR Al 6 5. 14=1. 249" 9
K BAIEE] 6 4. 64+1. 08" " )

Vi oa) G EAIE, P<0.01; b) SEIBM LE, P<
0.01; ¢) H#BARHAILE, P<0.05,
2.4 AMKREAEMMPT. VEGFA. EGFR & &
Ko el

F4m, SEAHLE, HASHRKEEFBE
MMP7. VEGFA X% EGFREH &8 TR (P<0.01);
SRR g, 45T 4l MMP7 . VEGFA K EGFR

BRI ) gt e
JERBR A s FRIH

B2 HAKRERHEHLHE Y@K (x400)

Figure 2 HE staining in gastric mucosa of rats in each group (x400)
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FEHESEFEK (P<0.01); SHEAAE, Ik ARG 2 LA, IR MMP7. VEGFA X EGFR
A % 41 MMP7. VEGFA X EGFR & (1 & & 3% 7} FEASEMEM (P<0.01). SHAKRREEFEMMPT,
., WHFIH EGFREAH & EAE (P<0.01); 5 VEGFA ., EGFR &l btk LK 4,

DAPI

TUNEL

Merge

EA=E: HERIA AERA JERER A I 2H
. DAPUREYL (O N (058 ); TUNEL YA ML (AT)G; Merge 4 DAPIS TUNEL Y4 FEE
B3 ARSI g mE (x200)

Figure 3  Gastric mucosal cell apoptosis staining of rats in each group (x200)

T4 BUHKHEFIEMMP7, VEGFA, EGFREHSEHEK

Table 4 Protein expression levels of MMP7, VEGFA and EGFR in gastric mucosa of rats in each group (x%s)
205 TR MMP7 VEGFA EGFR
25 14l 6 1. 7120. 22 2. 9420. 67 2.70£0. 66
FRIZ 6 13. 16+1. 25" 17. 88+0. 89" 17. 62+1. 04"
TR A 6 4. 84+0. 647 " 6.52+0. 81" " 6. 64=0. 607
EBR A 6 7.91+0.99” " ) 9.55+0. 43" 10. 02+0. 55" ¢
k4 6 4.23+0.32 "9 6. 44+0.99” " ¥ 8.91+0. 65" @

W MMP7, B4 JEEAN-7; VEGFA, MENEARKETFA; EGFR, REEKFTFZMA,
a) S AAE, P<0.01; b) SEAALE, P<0.01; ¢) S#ERALK, P<0.01; d) SIEMERLILE, P<0.01,

o .
o NS N e
Pl B P M)

wEE T MRS AR AL HbIAILL
W RREEOONPAMERS; MMPT, JEREJRENR-7; VEGFA, MAFMEERKETFA; EGFR, REAKHFZI,
B4 FARHEFBMMP7, VEGFA . EGFR gl b ek (x400)
Figure 4 Immunohistochemical expression of MMP7, VEGFA. EGFR in gastric mucosa of rats in each group (x400)

RO
TN e ar e
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2.5 &K RF AN PI3K, Aki. mTOR mRNA &
ik b ER

5N, SEAHLE, HR&HREEFB
PI3K. Aki, mTOR mRNA ik F+ & (P<0.01);
R g, £ T4 PI3K. Akt, mTOR mRNA
TR TR (P<0.01); HAEMERA LT, M
Je MK 2H PI3K . Akt, mTOR mRNA £ ik T
% (P<<0.05),

RS BUAKMEBPIBK, Akt, mTOR mRNA #3K HE
Table 5 Comparison of PI3K, Akt and mTOR mRNA expres-

sions in gastric mucosa of rats in each group (x+s)
My RE PI3K Akt mTOR
23 A4l 6 1.01x0.14 1.01x0. 17 1. 030. 25
REARIZH 6 4.95+0.44"  3.38+0.44"  4.01x0.34"
PAARA 6 2.13+0.71V " < 1.70£0. 37 < 2. 00+0. 53" >
P RA 6 3.17+0.71V " 2.2240.27Y " 2.74+0.56" "
W4 6 2.31x1.057 " ¢ 1.73+0.32 ¥ 2. 03+0. 63" )

T PI3K, WEHEMCULRE 3B Ak, HEEEB; mTOR, T
ALY RN R EA .
a) SEHALE, P<0.01; b) SHEALILE, P<0.01;
o) HARMB R L, P<0.05,
2.6 ZAXKAFFEp-Akt, p-mTOR & & K-Frbix
Ko, SEHHLE, HR&GHKHE R
H 4 p-Akt, p-mTOR & /K FEHTHE (P<0.05
B P<<0.01); SRIRILLLLES, & T Hidl B A
U p-Akt, p-mTOR 7K AR (P<0. 055
P<0.01); SAEIER A, iR 4l KA il
FIZHE FEAELL 21 p-Akt. p-mTOR & /K- FEAIL
(P<<0.05). KM HEZ M p-Akt, p-mTOR HH
HL UK B LTS
FR6 BAKREFEp-Akt, p-mTOR & K- e
Table 6 Comparison of p-Akt and p-mTOR protein expres-

sions in gastric mucosa of rats in each group (x+s)
2H531) Ak p-Akt p-mTOR
i 6 1. 0020. 25 1. 0020. 79
FEAIZ 6 7.23+0.91" 9. 99+0. 50"
pier it 6 3.18+1. 18”7 4.00+1.98” %
B[Sl 6 4.90+0. 70" ¥ 7.07+1.047 @
70 20 6 3.18+1. 18" 7 4.09+1.96”

. p-Akt, WAL B B; p-mTOR, WEERILIEZLEIY)
AR FE A .

a) @A, P<0.01; b) S FA4IE, P<0.05;
c) SR, P<0.01; d) SHBA LA, P<0.05; ) 5
e R A, P<0.05.

p-mTOR 289kDa

p-Akt S — | 50kDa

GAPDH | "HESNS S SRS S | 36kDa
TAE  RELE AKRE FEABIRA HIFIFIE
i p-Akt, BERRALEE MG B; p-mTOR, BERILMFLEYTE
IR RIE I,
B5 SRSB4 L p-Akt, p-mTOR HEHHLIK A
Figure 5 Electrophoretogram of p-Akt and p-mTOR protein

in gastric mucosa of rats in each group

3 g

CAGJE TrhEE: “HH™ “E” &R
ERIE . P EESAINN, CAG I &R HLEI S & £ &
WHLR R, ZHEIIREESS . Bk A, Sk
OB AT BRI A5 7 ) BEL B 4% . 52
G FRIhEE . TENG PRI, o BE i R ARt
WES AR RS G, s @R . R
A BRI SRR, fREER ST, K
SR BE PR A . P EEZ5IRYY CAG AL AR
e R IR RIE IR, TR REXT I R 25 4 5 A 1Y
BITAER . CAG Iy B i il P OB 0
PR G R - F00 LT i Jre 2 DG B, ARAIFSR
K F MNNG 175 5 B 5 UL ZR 55 169 7 154 6 CAG %
RIFCEL ™, ke A A A 20 SO F 7 1 B A A
RAEF . PRARZESE | b AR v A L kA
5K CAG B W28 = WA, R T
T CAG KRR

BT R BEUS L MR AL N AME S0 1, i
B R, K ENEYY CAG IR ™. F
g8 1 R, B R AR I B AR 0N RN R Rk A
FEOLTAER E SXALA T S R i, JLHAEIRYT —
SOBEMERGAE (AN1S B B SE) B, RORE SRR
o S SBGME LRI IO 5, R BRI IR
7O, ISR SRR SR IR AR 1L &
FebR, PEAR GRS DB R ™ ke
FTAENE G5 NSIRZMES, DLATIKS 2
B LM, FERIAYT CAG T HATEZW
IR A . MR AERE, 527U E NI ES
SE S5 o 1) R Ok RONESAG VAN AU VA s VA 1
BARMEE. AT IS, B S T,
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HARERAE . AR ENTRL, & R RIGYT
CAG 1y IR

CAG B H KA T RIS, HA
B TR R RE KRS 1T BEgE Y R B, CAG “#&-
7 R B9 R HE ST MMP-7, VEGFA . EGFR
&, HEEW SIRIEE S . MMP7 2 —FhEHK
FOE IR, TR T L AN AR,
iR AN L (ECM) B IR 1 3 IR 57 e I B
B ZAEAE KN -1, BRARFTFEHEEK
K, OS2, JF MoE PI3K/AKGHE B,
J A AE R SRR 2R 40 . 7E CAG B E B R,
MMP-7 3Kk i 2% B, HOKF 50 TI8FF % (Hp)
YRR TR CE DIAROC 2. VEGFA 2 Ifil
BN A KR FRIGNZO R, 2l g4
BNEAERKKETZIKR1 (VEGFR-1) FIfL % N 24
KHF2ZK2 (VEGFR-2) ¥ T iF PI3K/Akt {5
W, VR A A R SR T, 7E CAG Y
S HE R T R AR Y. EGFR & —Fp HLAT %
AR VABETE VRS RS2, 200 A T B Jh I
UNAFEICRR, BESELIARSS &5 fil & 22tk — RIS
U PIBK/AKUfE 538 . BFYERE, EGFRIE
P E R R s . e TS 5 CAG
P ERE, HAECAG KRE M T RLERE L
P ARG R KB, CAG KR &b
i, HEEEF MMP7. VEGFA & EGFR & H # ik
AR R R SARPER AT A, VR 4R IR
B3 MMP7 . VEGFA K EGFR 2 133k T H
B &, 2% B BB A% BE P I CAG KB 2
MMP7., VEGFA. EGFR&EFFRIL, W ARAER N
TVREAE (S S, fEUE CAG KRB BB E ,
HACRIE TR AR %

CAG 2 B AR AL, H W 5 PIBK/Akt 55
T [ 1) SR O R DDA G P PIBK BLAT 22 2R/
ARG, BERE B R (W VEGF
) W, BEMHESE FIEHES, DA ke
Pk LS — B R (PIP,) ZE Bl i Ik UL B — B 1R
(PIP3), PIPsZEEE Akt Fl 3-B R LB AR A6 25 11 Bl -1
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Effect of Heat-Sensitive Moxibustion on Apoptosis of Gastric Mucosal Tissue in Chronic Atrophic Gastritis

Model Rats: Based on PI3K/Akt Signaling Pathway

ZHANG Qi', ZHOU Yanping’, WANG Qide', CHEN Shujuan', SUN Yu', LI Fang’, GONG Hongbin’,

XIE Mingjun, LIU Hu?, ZHANG Haifeng'>

1. Jiangxi University of Traditional Chinese Medicine, Nanchang, 330004; 2. Affiliated Hospital of Jiangxi University of Traditional

Chinese Medicine

ABSTRACT Objective To investigate the potential mechanism of heat-sensitive moxibustion on chronic atrophic

gastritis (CAG) through the phosphoinositide 3-kinase/protein kinase B (PI3K/Akt) signaling pathway. Methods
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Fifty-eight SD rats were randomly divided into blank group (n=14) and modeling group (n=44). Rats in the blank
group were fed routinely, while the rats in the modeling group received drinking water containing 1-methyl-3-nitro-1-
nitrosoguanidine (MNNG) at a concentration of 140 pg/ml, combined with irregular fasting and feeding for 12 weeks to
establish CAG model. After successful modeling, the rats were randomly divided into model group (n=10) , inhibitor
group (n=10) and moxibustion group (n=20). After 40 minutes of suspended moxibustion at "Zhongwan" (CV 12)
daily, the rats in the moxibustion group were divided into heat-sensitive moxibustion group (n=10) and non-heat-
sensitive moxibustion group (n=9) according to the change of tail temperature during moxibustion. The inhibitor
group was bound for 40 minutes daily, and then administered with PI3K/Akt signaling pathway inhibitor, rapamycin
solution, by gavage at a dose of 1 mg/kg. The model group received intragastric administration of 1 ml/kg normal sa-
line after 40 minutes of restraint stress each day. All interventions were administered once daily for 28 consecutive
days, while the blank group received no intervention. After the intervention finished, the body weight of rats in each
group was compared. HE staining was used to observe the histopathological changes of gastric mucosa. The apoptosis-
positive rate of gastric mucosal cells was detected by TUNEL assay. Immunohistochemistry was performed to deter-
mine the protein levels of matric metalloproteinase-7 (MMP7) , vascular endothelial growth factor A (VEGFA) and
epidermal growth factor receptor (EGFR) in gastric mucosa. The mRNA expression levels of PI3K, Akt and mammalian
target of rapamycin (mTOR) in gastric mucosal tissues were detected by (PCR. The protein levels of phosphorylated
Akt (p-Akt) and phosphorylated mTOR (p-mTOR) in rat gastric mucosal tissues were measured by Western Blotting.

Results Compared to the blank group, rats in all other groups exhibited decreased body weight, significantly in-
creased gastric mucosal cell apoptosis-positive rates, elevated protein levels of MMP7, VEGFA and EGFR in gastric
mucosa, increased mRNA expression levels of PI3K, Akt and mTOR, and enhanced protein expression levels of p-Akt
and p-mTOR (P<<0. 05 or P<<0. 01). Histopathological examination revealed thinning of the gastric mucosa, glandular
disorganization and atrophy, accompanied by intestinal metaplasia. Compared to the model group, the heat-sensitive
moxibustion group, the non-heat-sensitive moxibustion group and the inhibitor group all showed significant improve-
ments in the above-mentioned indicators (P<<0. 05 or P<<0.01). Compared to the heat-sensitive moxibustion group,
the non-heat-sensitive moxibustion group and the inhibitor group exhibited increased positive rates of gastric mucosal
cell apoptosis; the non-heat-sensitive moxibustion group showed increased protein levels of MMP7, VEGFA and
EGFR, as well as mRNA expression levels of PI3K, Akt and mTOR, and protein expressions of p-Akt and p-mTOR;
the inhibitor group exhibited elevated protein expression level of EGFR (P<<0.05 or P<<0.01). Histopathological
examination showed that the gastric mucosal glands in the heat-sensitive moxibustion group were arranged more regu-
larly, with an approximately normal structural appearance. Conclusion Heat-sensitive moxibustion can improve the
body weight of CAG rats and repair gastric mucosal injury. lts therapeutic effects may be mediated by inhibiting exces-
sive activation of gastric mucosal PI3K/Akt signaling pathway, thereby reducing gastric mucosal cell apoptosis.
Keywords chronic atrophic gastritis ; heat-sensitive moxibustion; apoptosis; phosphoinositide 3-kinase; protein

kinase B
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