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[ Abstract] Endometriosis (EMs) is a common disease with estrogen dependence in clinical practice, which has the pathological fea-
tures of malignant tumors and has a great impact on the physical and mental health of women. In recent years, experimental studies
have shown that ectopic lesions are in a hypoxic environment outside the uterine cavity , and hypoxia—inducible factor—1a (HIF-1a) ,
as a core regulatory factor for cells to cope with hypoxic environment, can lead to the development and progression of EMs by inducing
angiogenesis in ectopic lesions, regulating the levels of hormones, modulating inflammation and immune function, mediating epithelial—

mesenchymal transition to promote the invasion of ectopic endometrial cells, participating in the regulation of metabolic reprogramming

in ectopic tissue, and affecting the biological processes such as pro-
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A A @A LH AR A (%5 :2025QB-070); sion of ectopic lesions. Therefore, this article reviews the mecha-
“up I FIPE AL TR R (5 ZYXKBD-
202405) ; Hilt F B 25 K F A F AL 5413 A 28R A
(#5% :2023KCZD-10),

grammed cell death. Traditional Chinese medicine (TCM) not only

plays an important role in antagonizing the progression of EMs, but

nism of action of HIF-1a in EMs and summarizes the experimental
research advances in TCM active ingredients and compound pre-
scriptions for intervention against disease progression through HIF-

la, in order to explain the efficacy of TCM through multiple path-
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ways and targets, provide a theoretical basis for its clinical application, and lay the foundation for further exploration of related mecha-

nisms. Subsequent studies can further explore the specific mechanism of HIF-1a in the development and progression of ectopic lesions

in EMs, as well as the pathogenesis of EMs and the pharmacological action of TCM.
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WP, HIF-1o 25 P 88 B VHL 2 F (von Hippel-Lindau) 4>
S92 R ALREAE  JEI S HIF-18 8 iU S 2 A1 e 2
15 AL I P 2 A2 K T (vascular endothelial growth factor,
VEGF) % %) B % iz 25 1 1 (glucose transporter 1, GLUT1) %
TE AT T 30 R0 TR A0 o 9 e % 00078 A W T A A
Y AR B AR MR ARG TR I ol A - HTF 33005 — 95 1 Jre 1 T
PEPRER
2.2 HIF-la 5745 P BEZE 22 P 69 ik K F

EMs S G v 8 Bl S B A e 2 PN T B ) AL
1RZB VL et — 20 A K AR T DG 254, 1T HIF— Lo 19 556
T W i SR B AR B, T APk , MR 22 B9 2 5 5T
KBUHIF-1a £ EMs B BN B R IK . BEIRAE 0
EMs B35 55 U 88 5 09 100 A TR &2 21, EMs S8 35 1l
i P HIF-To (9238 235 Th i, HLBE A P 19 1 J HIF-1a
1T e R A W S [ B R ZH 43 25 1 EMs SR A AR T
B A R] AR, 2D WL HE RS RSB RE ) A B, HIF-
Low 3 35 WA ARG I 230 110 200 50 2 =5 AR AT, i W 8 7K P 1



EXRERKXFFR

Journal of Chongging Medical University
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SRR, UEH HIF-1o 5 VEGF Z [RIFEAEAH BAEH , 2L (R i
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F il S B BR BE v, HIF-1o AT 38 3 b 38 5 P RS 40 i rp
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S5 ) B RIA A AN A AR SR AR RE R A TR B,
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i it BRI EMs 19 & A3 #20 Li DR R B, 5 IER
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A LE , PR R 4 M2 B (pyruvate kinase M2, PKM2) 7E ESCs
RIS 0 T e, ELRTE S R AR I A AL 9 HIF -1, 3K
S HIEEH TR AR ZRRE T 5 M A AL AR A 5~ B 1 (trans-
forming growth factor-B1, TGF-B1) il 7] 2 J5 , PKM2 X} 41
L 354 5 5 A% 1 2 0F B T B AITR— 1o (4 98035 2008 ) 8 25
WEo 11 b HIF-To B B3RS BRI S T AR AR o G e
Y s
3.6 HIF-1a %% EMs 515 20 28 40 AR A 5T T
3.6.1 HIF-la 5 AL RN, B AN
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HIF-la K A W AR S A W2 AR5 W08 OCE H B 3
(microtubule—associated protein light chain 3, LC3) #Y % ik i
F e TIEH KA 5 NI SR BEURT A W 2 5 EMs
KA Al R RS SR A R, AL BE AT F 9 HIF- 1o
WLER 2 1 FE BCL2 45 & 2 1 (coiled—coil , myosin—like BCL.2—
interacting protein, Beclinl) F1 LC3 ) 25 (1 3235, TH A S H I
WA W AR AR B HL A i Transwell 3256 32 1H |, Bl 4208 1
HIF- Lo 343 1 25 39 5 57 P B[] )52 48 2 (human endome-
trial stromal cell, HESC) /) iF #% F {2 28 68 J1 , IE B A b5 2
HIF-1o T3 40 MUT RS AR 281 CBEL s 6 T BRI %,
AR A2 i — 5 8 T W A% EMs 3 5 E EMs B 1 540
TERLN IR, STEAL N EAR FE , 5 2 N IR 2P i LC3 2
ik, H5 EMT (9 1 B 52 IE ARG, T4 Y i 475 5 00 Tt
FHE A L KO GEB] HIF-1a AT 5 H EKF 2 5
PA T EMs S8 e R0 kR Y bR - [R] B A6, PR RNA Sk
HEZE 11 03(Circular RNA forkhead box protein 03, circFOX03)
R A 200 B AR S AN N X R A AT I BB Y T A T AR,
W R, FE AR T, HIF-1o08 i B3RS 1E T

RNA B9 i B2 il 0 1 (adenosine deaminase acting on RNA
enzyme 1, ADARL) & [F J3 3 7 JF LA L3R5k, 34 i
ADARI B J5 5 circFOXO3 Fif {& mRNA &5 &, 1 il L35 )2
JX cireFOXO03, BEHF pS3 9 B A 68 7 gl ol , 4 T 15 5 1 it
R B A E HESC BT R AR 284, [ p HIF- 1o Y
S AR HE— IS T AR R AR R B AR
3.62 HIF-la 5T A0MIJA T2 ALK A —Fhis ERALA
NS5 T EMs R A KR . A WFFEIESS , I I 1) B SR
S5 fih 2 S5 A PN RS A S AL AR 14 365 10 1R SO, — T T, KL
PRIt S TUHE , g S0 kb A BT R A 7 A i Bk S
R 53— J5 I, GORLAR I T AR AR I T IR A R BRI
PP 2RI A S 5 P BB A 1 1 I T AL R
Wi, e 28 5 50 A ZUAE F 5 0 A5 LAAE IS IF MU A A9
Hu Y SIS A 30, TL6 52 14 1T 5 3k 0TS Janus S0 2/1% 5 4%
T 5 1 5 3005 7 3 (Janus kinase/signal transducer and acti-
vator of transcription, JAK2/STAT3 ) {5 53 [ , #1 hl 157 A Ji
2R M ) U T R sl A S (S e A ) S T AT AR 2R
AR Wu YQAFHIILEE 3 B 58 EMs B35 B IR S b i 30 T
P B R, #E— W50 A B, Bad B i ROS-ZR AL
PR =8 T A A A0 O 1) UK 200 ML, BB IR B Y 45 44 5 I
e o ] HIF— 1 oo/ B Y6 R 52 /05 7 A Tl B s 2 i 5
R ER 5 B, ) A B R AR B . A 1 TR SRR
FHE B HIF- 1o SCRF T HAEJH T B A2 T B9 9895 D g, JUHAE
A TR0 S 20 LA T T

25 L JITiR , HIF -1 /5 EMs A A8 Sy il S RO 55 1) S B 4
PR G R A A RO D RE g L B -1
Jte Al AR R g R N A0 M S T4 22 4538 B (HIF- 1o 7E 15
PRI S (S AE VR AL DL IRT 1) AR 7 — A i B 3 [ 1
ML o HAZO PR AL R B  HIF- 1o ANOGE 1 B 4% T
I VEGF SR 3l L8 /4 18, 3 38 3 G PKM2/LDHA i 5 Y4
A L, D EMIT o i 12 (3t B 0 1 A 0 JICRT A 5 Tl
FAEJRAE 55 2RI AE T 22 18] R A% B A A F—— A 2
B A7 O 18 WO A A L TAE SRS MO T TT
RERE ) (R P T A5 AR, X — 2O A SRR T PR T AR R AR
XS Te) 8] 5 (1 BRG% , 3 3k b e e 9 A BIL AR AR T EMs S ir
9o b 1) S D b AR R B 5 AT, HIF- 1o 5 MESCR {5 53
BEIE B AE B 0 B, O 15 M2 B g 4 A A Ak It ) 98 3 A
JEIMA IR o X SEHL R AH B2 R, S R 8K 5 EMs 19 % 2E
K.

4 hEHEFTHIF- 1o BXERTFHRFERNESR
{LFEBYHL ]

TE RS AR S B R 2 R L (I AR A
KI5V EL RN AL -« LA T AR I -7
GIEVR MRS = R Z SR - RS AT LT
S 7 R AN, SRS A I B AT IR EE T A
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15 075 MLE A M A AN By Sl 7 B 4R, e S 3
NG D RE 2 I8, SR A, AIRZE , “ B &7 Z MR A5 s 2
AR (MBI ) 25 - “ B A -- - RSB o i —
B LR, 12 R A 1 K A A TR) IR L (E R LG
e DA AR L BELY o AR SRS R, Th R 2 T A AL
22 S EMs ARG RAEIR , 728000 U1, & H T EMs Il ARG 7 94
T 5 ) RASRST A i £ AL R S EMs 1936 57
PRI S 8% LA R o 5 2 1 1o AR HE R AR

41 FHEMRRS

411 HATEHE  EATECH R EATHY EE R, AATHERL
JE H M2 8 2T 22 2 b, AT 2585 AT 24 IR S5 20
I, B TR G FE PR SN (4 25 BRI A ] A
T E R B A kAL 2 EMs K BRBTRL G SR SE 5T K B,
BRI ZE KB ALk A S SR IR 7 9 v 23k, T
AT B T BUS AL 5 KPR, HL
EMs KBS 037 4L v 8] 57 40 1) 250 28 8 20D 4R AT
AL 3 0 ) HIF— 1o A5 1 MESCE KT T RS RE S
It BEL W7 34 S8 AL 1 2 (eyclooxygenase—2, COX-2) 41 5 ) HIF-
Lo/ VEGF {553 % AH 5 (4 1055 26 B, DA TIT 3 22 EMs 5737555
JEE B

412 RIERHHN  FRATIHIIZ I A 2B 1 5] A= ) i
TEMERL , SRASBPER A2, nl 2o 400 o] ek e 40 B ) 1
AR 25 B . O RIS R, A BT R
AARE S FHIRERET EMs A9 507 ESCs 3451, 4 HIF-
Lo ZE B SECRRE T A T e, [l s Sl sk AR 2 O 1 8 1 PR BRI
A M T R AR R R AR T, R ESCs
Xof SR 2 B 74 B S O L S BN R A AR G 5

B S S SR 0 S o HIF—1 o0 28 55 0 D S A2 g 1/
LI T2 1 E ] (Bel-2/Bax) (9 F JAVE FH B 8 35 5 74
FHE EMs R BB (14 A P9 S2 56 rh JRIE S 5% 4 B v i G
AR KL A HIF- 1o 35, A R /N R 0 41 8L G 1
FORAES M4 2UR 1k, Wi & 3 AP

413 FEEE ZWHELSRWAZEN LAY, ZE
PEIR DAIFIRZS BB P e ZG B, Bl i
SO0 PR 200 B 3 SR RS 1 LR AR R T LR HEDU 1K
W Ding JAE95E 1o 90 26 25 L4 4 B I, 22 1 25 ok 410 )
HIF {5 5 38 B (G $E &5 0 IL-6 . HIF-1a 1 VEGFA) JA ¥
EMs; [, il i — 253 2o sl S 30 32, 5 BH Mk i
LRSI AR L, 22 3 3 58t 38 K EMs /N BRSO kL 1)
Bt ORFR DR R, O Wl 35 8 A1 B0 b (9 42 4 TR
{2 1 A Az B 1 AKF, A, AL kR HIF-1o FT VEGFA
92 LA mRNA 3k 08 R RS . UERH 2238 ] @ A W
¥ HIF- 1o {5 538 B35 EMs B9 RPEROR S TSPt R0 4148
4 I 3 A2 B, e Al EMs 98 A2 R e o

414 FREEY PR —ZE TR G A AT T AT
PR R EOTE RO B & A R BT ek, P R
S B Lk i /INER 36 A 0 A A I A B S A A A T
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