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Research status of the mechanisms of hypoxia - inducible factor — 1« in

precancerous lesions of gastric cancer and traditional Chinese medicine intervention
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Abstract; Precancerous lesions of gastric cancer (PLGC) are considered
as a high - risk factor for the development of gastric cancer. Existing
studies have confirmed that hypoxia inducible factor — lae (HIF - 1)
plays a key role in the progression of PLGC. HIF — la promotes the
of PLGC by

processes, including angiogenesis, aerobic glycolysis, autophagy, cell

malignant transformation regulating various cellular
proliferation, and apoptosis. Traditional Chinese medicine (TCM) has
been shown to modulate the HIF — 1« signaling pathway and inhibit these
pathological processes, thereby intervening in the development of PLGC.
This review will focus on the mechanisms by which HIF — 1a mediates
PLGC and summarize the potential applications of TCM in the prevention
and treatment of PLGC, aiming to provide a clear molecular framework
for TCM intervention in PLGC and offer theoretical support and research
directions for the development of innovative HIF — 1o — targeted Chinese
medicines.
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Mechanism of HIF — 1« signaling pathy in regulating
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4 3 2 TR TR 2 (1 2. 46 £0.20 F12.23 £0.23 (3
P <0.05) e ifb R PR B AR, xRV
A g H oy AR A LE T RE L R R HIF - 1o,
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A4 P B AR R T T PLGC AR B, 25 1
BB, N - 3L - N - % - N - WAHFEAT(N - methyl
— N’ —nitro — N — nitrosoguanidine , MNNG ) & & K & 175
SRR RETST B @ PR R E41(1.44 g - mL7")
BITIG , R BB ARFR B HIF - 1o\ VEGF % [ 3357k
SEAY R 0.26 +0. 03 10,23 +£0. 06, ¥4 i 2k T4
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IF, SR FH g 2 A A ) HIF - 1o B35 PI3K 25 113
fiff B( protein kinase B, Akt) 2 [ PHH: 2 38185 00 S N 2
B — 4 1k & & B ( endothelial nitric oxide synthase,
eNOS) \NF — kB, Z5 3R SRR AH LE , 1P A
ki 4l PI3K. Akt & [ FH ¥ % 5 F 4 50.00%
(# P <0.05) ;eNOS NF — kB & [ ik /K435 4
0.47 +0.11.0.32 = 0.03, ¥ & 2 {If T 42 59 4 1
0.77 0. 19F10.65 0. 11 (¥ P <0.05) . XFEWHH
P18 AR OR AR 3% PLGC SAE 5 R S8 R 85 1) [a] -4
il B B 28 M A B A IR R R AR R

il 224k B ALEA 5 S I i AL G 2% 1k R
2. GRS BT & B, MNNG & 49515 5 1
SD KB il (0.84 1,67 g - kg™") fil 2k H

FURYT R SRR AR LG, B R4 ZUh HIF - 1o 28
F(0.66 +£0.04.0.43 +0.03 »s 0.80 +0.02) ,VEGF
HHEKEKF (1L.21 £0.06,0.97 £ 0.06 vs
1.54 +0.05) BB EFEAR(Y P <0.01) . K H R
HIF — 1oo mRNA F£ i K FE 40 51K 1.60 + 0.06
1.28 £0.06, VEGF mRNA % ik /K F 4% 5 K
1.69+0.12,1.29 +0.04, ¥ & & Ik T # & 41 1
2.09 £0.16412.08 +0. 15(¥) P <0.01) , I4h, 58
RIZHAR L, v L e 300 B 20 5 P e AR R R 32 1A -2
(vascular endothelial growth factor receptor —2,VEGFR -2)
(1.18 £0.04 1. 03 £0. 06 vs 1.45 +0.02) . Ifil 3 A= i,
F-2(Ang - 2) EHFEKILKF(0.61 £0.02,
0.51+0.03 vs 0.78 + 0.03) ¥ i & B MK (B
P <0.01), mRNA 2 8 4 Al 7] ¥ e oh, BR.O 18
260 S 3o SR RE ORI S s, SRR A LA, )
¢ HIF - 1o, VEGF [H £ %8 FE{H S 0.01 + 0.00,
0.01£0.00,3 i EF AL FAAHAY 0.03 +0.01 1
0.02+0.00(P <0.05,P<0.01), LW vdi 6l 2=
PRE ALXS PLGC Ay 41 1 8007 7T RE 5 Hoxf HIF — 1o/
VEGF {553 i i) 9 4F P A 56 o 207 ilid a1 i
T 5 P OB AR b 7S ) ) R R i S R 1 I, TR
A T R B 2 2R R SR A, 9 R A 1l A L, [
TR T B AR A SN, DT SEE 2% ' 285 o 78 1) e vk
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fa A T 7 DA g SRR, AL ik i
SIS TSR, 221500 g - kg IR IR 7 7
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HIF — 1ot 1 A X 38 38 7K 7 43 S0l 5 A5 0 2 g A1 249
61.11% .64.29% #1 52.38% (P <0.05,P <0.01) ; 4
PG Bl T LDHA 2 (R kK P BB B 4] R [ 24
50.00% , 7& % it % b 22 5 B A 4 it & X
(P<0.01), [AJIF, 47 yse 20 Ak 0 St 240 i 0 P 2 5 Fs
SR E 2 (mucin 2, MUC2 ) F1 40 )i 5 5 4% 470 )5
Ki — 67 ( cell proliferation antigen Ki - 67 ,Ki —67) % [
FR-F- 2 (AN R AR B O 36, WIS 4 SRR W
Tl LA it 2 5 85 77 4 2 MUC2 Al Kii - 67 2 171
FEB EEAH 43 31 120, 32 £8.36 .63.96 £6. 10, i 3
R FRIAIZH A 187. 65 +13.35.92. 00 +8. 23, MUC2
Ki - 67 & H1 2 B om B\ R0 6k
(13.05 £2.61)% . (15.40 +6.45) % , 35 g Z K T
TUZH Y (54.65 £3.94)% . (27.90 +3.85)% (1
P <0.01) . DL EBFFEE R, R AL 8 ik 25 07 vl AE
i3I PI3K/ Akt/HIF — 1o BlIcss: 15 245 158 Jay 0 ik 4
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ARFS T LDHA 2 55 (R A0 5 5 4 A, 20038 40 i A
AR, AR 1

FEEIEA TGN, YRR 2 3, LIU 20
WFFE T, 224 FUINBRE 3 HIF - 1o 3240 ) PLGC
KRR AR . 20 R (1.26 2.51 g - kg - d™')
L&A T 1S , PLGC KB B 26K HIF - 1o 2K [
FIR K 3 B B A AL 4R B 2 82. 14% (78.57% ,
HIF — 1o 9258 2% Y 3R 3 A 458 B0 21 1 [ 24 40. 00%
36. 00% ; TR G HEER (1 6 — BEFR NS -2 — A/ R
¥E-2,6 - Wik fF 3 A (6 — Phosphofructo — 2 —
kinase/Fructose — 2,6 — bisphosphatase 3, PFKFB3 ) #H
Xf ik KO A R 2 R [ 24 64.29% \57. 14% . Ik
(0.63 g - kg - d™") il HK2 2K 4 32k K 5
HIH T 2 22.22% ,20.00% o L) FARFRIESS T 1
ZRHHEAG I E X (P <0.05,P <0.01), [[Hf,
TRANSZBGRIFFE % B, PLGC AR RIZE 1.26 ¢ « kg - d ™
oA AU & 245 M35 T U5 , HIF — Lo BB fife 56
RAFEEIAHFE . X R A S I i
] HIF — 1o 5 538 8%, T 100 PLGC il P A ot A P A 56
B EFRIBAKF, il A 2R

B e R A s S AR s R 2 e XA
VA - BB TS ATP B o TF 3 [N
(Atpda™ ") /NELBE 4L PLGC, 2875 A% & (15.00.,
7.50 g - kg ™) BIE R THUG, HIF - 1o FHEHFKIKKP
A3 0.61 +0.28.0.35 +0.04, mTOR 75 [ 235 7K
SEJg 0. 24 £0.05.0. 08 + 0. 04, 44 5 2 % 45 80 4 1)
0.88 £0. 03 F1 0. 66 £0. 08, & ILH| 4 4] SIRT6 & [
TR KA 0.36 +£0.04 0. 47 +0. 03, 34 i 2 25
FAHEAILL 0. 26 0. 04, 7EG 24 L 22 R A G2
B(P<0.01) . 255 A AR R A S 1) A DG il
HK2 & [ 35 K40 5124 0.52 £0.03.,0. 34 £0.03,
PKM2 & 3k K43 90 0. 57 £0. 05 0. 54 0. 04,
o — [ AL (Enolase 1, ENOI) 2 [ 357K 437
F70.66 £0.04.0.65 + 0. 13, ¥ g 25 42 78 4 {1
0.73 £0.03.0.93 £0.02 fi11.06 +0. 12, #4124 |
ZERA G (P <0.01), XKW, BiFR#E
%3 35 . mTOR/HIF — 10/ SIRT6 {3555 1%, 717 %]
ZEP AR G 56 5 4, DA 90 s A e A 1o A, 08 v
A RLBH W s ME PLGC 1 &4 K.

T B T L A B T I L R XUV S T K, ok AR
450 1 g AR IO T B MNNG 2 R 235 S 1
PLGCHE B K B, F 78 & BRL, 22 v, 71 it (25.00,
50.00 mg - kg ™) FRE BB BCYIA T IS, KR b
40 HIF - 1a mRNA 3R 3K 43 5] B 155 B0 4 B A%

16.00% /32. 00% , X 3.5 55 K 4 (forkhead box04,
Fox04) mRNA 221k 7K 43 BB 700 2 T+ 25 16. 67% /
34.78% , W % ff 5 S lF HK2 . PKM2 | LDHA . GLUT1
mRNA 22 3k 43 1] %5 K 70 2 [ % 20. 45% /28.79% .
38.46% /46. 15% . 26.23% /33.33% . 29. 17%/33. 33%
(¥ P<0.01), fedfbde s REW], SRR AH
L, m e HE P2 B 45 7R & 40 HK2 |, PKM2 | LDHA |
GLUT1 \HIF - Lo 28 F P 34 66 500k B 2 0 20, et
A, FOXO4 FHM: YL e ok, e R, S e 414k
1l mRNA FHH AR BLoh, R H ik
D PLGC A8 K B B FLIR & i, 25 SR B , B e
RS A KRR ERELRE =S
(0.33£0.01) ,(0.28 £0.00) mmol - ¢~', ¥ B ELT
BERIZ (0. 52 £0. 01 )mmol - g™ ' FEGL 2% 2 F
BWHAS I ERE L (P <0.01), X3 m ek
PEHUYI e 22 ff PLGC K 15 26 M8 42 | 38 o o 45
HIF - 1a/FOXO4 iy , BEATMHEE AR AR Y 8 H &
mRNA &35, 8RR B L AR & FLE LA IE R
PEROAES , 3 1T 22 B e e A2, TR 42
3.3 hzZ5iE#E PLGC AlEER 5 AT

S SRS DRI A LR A 1 I S 3 T T i
JEBH IE PLGC #EJ@ Je GC &A= i S5, I 8 1 sh 4 5
ISR IESE , 2R AR /N g T s, KR b
JEZHZL HIF - 1o SRR B 1155 - Bnip3 8 3%
S7ag/ S < 7 N 1 - < GO S N L =01 I+ 5
(0.85g+-mL™" ) HIF - la & H £ ik K FH
0.26 +0.05, & & fIL T B A 41 9 0.47 = 0.02,
(0.425 g - mL™") &5 41 Bnip3 2 [ £k K F5
4 0.45 +£0.04,0.38 0. 038, I 2% i T 41 51 41 1
0.63 £0.05 (P <0.01), BLAh, /NP ZIHIH T
525 H IS R Beclin — 1, LC3IE 2635 7KF, B3
4] Beclin - 1 5 H & mRNA 3 5 K F 4 51 K
0.53+0.03, 1.64 0. 18, & # X T # B 4 ¥
0.80 £0.04 2. 54 £0.24 ,L.C3 Il & 1 & mRNA F2i57K
SEAYRIA 0.34 +£0.06 1. 82 0. 28, i Ik TR A 4
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