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[Abstract] The in-depth study of the intervention of endometriosis (EMS) with Chinese medicines has
revealed many pathways that can be regulated by Chinese medicines in the treatment of EMS. Chinese medicinal
compound prescriptions, single Chinese herbal medicines, or their active ingredients treat EMS via the signaling
pathways discussed in this paper. They can directly or indirectly regulate the expression of key molecules in the
corresponding signaling pathways to inhibit the proliferation of endometriotic cells and the inflammatory changes

of endometrial tissue, promote the apoptosis of endometriotic cells, change the pain threshold, and reduce
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endometriotic cell invasion, so as to achieve the therapeutic effects of inhibiting EMS progression, improving
endometrial receptivity, and reducing ovarian injury. The following details are based on relevant studies
conducted both at home and abroad. Curcumol can inhibit angiogenesis and promote cell apoptosis by blocking
the Janus kinase 2/signal transducer and activator of transcription 3 signaling pathway. Icariin can reduce
inflammation and promote cell apoptosis by blocking the nuclear factor-kappa B signaling pathway. Puerarin can
suppress cell proliferation and promote cell apoptosis by inhibiting the mitogen-activated protein kinase
(MAPK) signaling pathway and blocking the estrogen signaling pathway. Naringenin has the ability to activate
the MAPK signaling pathway to promote cell apoptosis. Imperatorin can inhibit cell proliferation and promote
cell apoptosis by inhibiting the phosphatidylinositol 3-kinase/protein kinase B signaling pathway. Resveratrol can
inhibit cell proliferation and alleviate fibrosis and adhesion by blocking the transforming growth factor-beta
signaling pathway. Paeonol can inhibit angiogenesis by blocking the hypoxia-inducible factor 1 signaling

pathway. The above summary can serve as a reference for the future clinical treatment or experimental research of

EMS with Chinese medicines.
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F W, TGF-B 1 78 I8 I 1 EMS 9k 28 /Y & & ol &=
BAE T, AT LLSg e T 240 M 0 4 Ak, DT 7 AR B 2
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15 53 B, SMAD7 % SMAD2/3 BA M/,
BEFE S T, 2 DA% 38 [ 00 80T 5 4% 3% W T R AT
BELVATT , AUl 5 S 067 P9 B 2R 2 ) A K

IRAT IR 2 N S 2 2 35 0T FEAR EMS KR
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fat e A2 fE o AR A B O A SF 2 R G
B AR . 208 B3Oy A S B A 1T T ik
o s MER R S M R 2K o (ESRY) BE
W F Z 1k B(ESR2) 45 4, 76 25 [ B 52 14 005 71
(NCOA1/2/3) (VBT , i AH N 36 R 6361, ik
W5 52 3 MAPK {5 5 38 B% h B 2 16 1) ERK1/2 i 2
AT PR Bel-2, AR AR ME B R T S MR R 2 K
T (mER) 5K G 2K 8K B2 Z K (GPER) &5 &, #%
K £ 2T Ui I, G mT e A T 0B T RS 8 O o AR
B A &S AE A A B & 8 & g -2/9 (MMP-2/
9)"). EMS A B J& T M i AR B, S48
TR AR R A I SR MV 2 K (ER) B, 4
B Z R (PRI GBS . I, BH T 38 R A5
Sl %, U0 Bel-2 5 MMP-2/9 (1 £ 35 , Al g ik 54
AR T 5 1R 78 .

7.2 WEZTHEMS SHEMRFSHEE HRR
FE 102 410 1) S 57 P FE 40 34 40, O B UL 553 MHE VA 3R 5 il
ESRI1 55 % NCOA1 Hl NCOA3, M 1fij BH U fE % 2% 15

x1 BHFERSPTFHRFENRERAEBERRE ST

e il e A T RN % | N S S VA N 4 A
J5 A Wi A COX-2 Wy & 3k, iff 1M v /> Mk 3% R 19 4
WA R ) R A S R 2 ESRL S
ESR2 ) &3k, 1A PR ik, B (IR HE B 2 K8, Tt
B K

2 52 07 O iR =B LT BEAIR EMS R B i
Ak 5 1 B b ESR1 Y Rk, BEARMER ZKF, THE
T K T BE T R S0 P9 2 20 A [ 28
4y F T(ICAM ) B k™ BN 75 0] F 8 5407
N B2 21 ESR1.ESR2 .GPER 5 % 2 4 K H F 5%
R (EGFR) I 35, LA 21 i 3% 2 5 VEGF 9 £
KK, G R R & B TG S i AT
DL/ S o7 K ot AR 68 6K i 4006 B, DA T 10 ) S
P A K, T DL R A 5 A2 AR T UME
W2 A5 3 R, AT DA BEL DB M 9 3 A S AL 0k
Ul /D WV 3R AR B R A2 IR 4 A AT IR YT EMS.
23 MR A R R 24 5 5 T T0E B R A
GELFE 1-% 3,

Table 1 Active ingredients of Chinese medicine interfere with endometriosis pathway and molecules

T M PSS Gr TR EEB N
FEARE JAK2/STAT3 {5 5 i # | . IL-18] .IL-6 | \TNF-a | .Bax T .Caspase-3 T .Bcl-2 | .p-JAK2 | .p-STAT3 | ., [12,61,94]

PI3K/Akt {555 38 #% | M #% % {5 PI3K | .p-Akt] .p-GSK-38| .E,| .PT .PRT .ER|

S

JAK2/STAT3 {5 5 i@ # | .
PI3K/AKL{F 538 # |
TEFETT  NF-«Bf5 Sk |

NS

2 NF-«B {5 53 % | . PI3K/Akt
1 R, {5 g |

B R . NF-«B 15 5 % |
JI 250 Ak
WMRLE
HRE MAPK {5 538 # | \PI3K/Akt

Cyclin D, | .VEGF | .JAK2 | .p-JAK2 | .STAT3 | .p-STAT3 | .TNF-a | . [16,62]
IL-6 | \IL-10 | .IFN-y | .VEGF |

TNF-a | IL-6 | \IL-8 | .NF-«xB | .p-NF-«B | [26]

NF-«kB mRNA | ,p65 mRNA | .IL-8 mRNA | cIAP-2 mRNA | \VEGF | | [28,60]
p-Akt| .p-mTOR | .VEGF mRNA | Akt mRNA | .mTORmRNA | \E, | \P|

IL-18 ] \IkBa| .,TNF-a | .GnRH | .FSH | .LH| .ER | HSP90 | .COX-2 | [32]

Akt | .CHK2 | .Cypl19 | \ERK1/2 | .Cyclin D, | .COX-2 | .Cypl9 mRNA | | [47,92-93]

fH5 i | MEBEE @M | Cyclin D, mRNA | .COX-2 mRNA | .CDC25A mRNA | .CDC25A | \E, | .PGE2
| .P450arom mRNA | \178-HSD-2 mRNA 1 ,178-HSD-1 mRNA | \ERB |

A& MAPKFSE M |

Bax T .Bcl-2 | .Caspase-9 T .Caspase-3 T \E, | .P| .EMAb | .Src T \INK | . [49]

1FRh, GSK-3a/B | B-catenin | .ERK1/2 | .MSK1/2 | .p38 mRNA T .Src mRNA |

T iz R MAPK {5 % i i T .PI3K/Akt

fe S % |

PI3K/Akt {53 #% |

FIZEP B TGF-BIE S |
PEBE TG-S 5l |

GRP78 1

PI3K | \Akt| .p65 .

HIF-1 {553l % |

p-JNK T . p-p38 1 Akt | .Bax T .Bak T .elF2a 1 .IREla 1 .GADDI53 T | [51]

[59]

VEGF | .TGF-8| .MMP-9 | .VEGF mRNA | .TGF-8 mRNA | \MMP-9 mRNA | [73]

TGF-B, | .p-SMAD2 | .p-SMAD3 | .SMAD7 1 .VEGF mRNA | .MMP-9 [75]
N mRNA | \Bcl-2 mRNA | .Bax mRNA T Caspase-9 mRNA 1

HIF-la | \HIF-la mRNA | \LC3-1 | .LC3-1 1 .Beclin-1 | .p62 T .HIF-la. [85]
IL-18 | \IL-6 | .TNF-a |

He L FFE; T TR (K2 MK 3 )
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R2 BRPHGTRFENESAEBRRSF

Table 2 Intervention of single Chinese medicine on endometriosis pathway and molecule

Bk b2l EReRiilis I3 FHE AL EEDUN
FHA JAK2/STAT3 {55l #% | JAK2 | .STAT3 | .p-JAK2 | .p-STAT 3 | .TNF-a | .IL-18| .IL-6 | .Caspase-3 mRNA T .  [13]
Bax mRNA T Bcl-2 mRNA |
= JAK2/STAT3 {5 5 #% | TNF-a |l .JL-18 | .IL-6 | .Caspase-3 mRNA T .Bax mRNA T .Bcl-2 mRNA | [14]
PERR  NF-«Bf5 S | VEGF | \NF-kB | .VEGF mRNA | NF-«kB mRNA | [34]
A TGF-A {5 5% | TGF-8, | .TGF-8 mRNA | [34]
R3 HHEFTHRFENERMNEBEBRRSF
Table 3 Intervention of Chinese medicine in endometriosis pathway and molecules
A E T 15538 % 5y FHE A EEPEN
R JAK2/STAT3 {5553l % IL-10 T \IL-17 | \JAK2 | .STAT3 | .p-STAT3 | .TNF-a | .VEGF | .TSP-1 1 . [17,77]
| \TGF-B{& % | \HIF- IL-18| .TGF-8, | \HIF-la | .HIF-la mRNA |
1 {545 % |
R ETWOR. JAK2/STAT3 {5 53 ik | PDGFR | .p-JAK2 | .p-STAT3 | \VEGF | .HOXA10 | .PDGFR mRNA | . [19]
p-JAK2 mRNA | ,p-STAT3 mRNA | \HOXA10 mRNA |
NS I JAK2/STAT3 {5 5@ # | p-JAK2 | .p-STAT3 | .SOCS3 T .p-JAK2 mRNA | ,p-STAT3 mRNA | ,SOCS3 [18]
mRNA T .Bcl-2 | \Bax |
W55 NF-«B 15 5 % | VEGF | HIF-la | .NF-«B | \PTEN T |IKK | .NF-«xB mRNA | .IkB 1 .IkB [35-37]

mRNA T \IKK mRNA | \IL-6 | . TNF-a | .IL-18 | .NGF | .VEGF | .p65 | .p65
mRNA | .p-p65 |

IRE WY NF-«BfE Zi% | .TGF-  c¢-IAP1 ] .c-IAP2 | .XIAP | .Survivin | Mcl-1 ] .COX-2 ] .MMP-9 |  Caspase-3 [38,80]

pIE ik | 1 .Caspase-8 T .TGF-8 | .CD206 | .CD68 |

W NF-«B {5 538 #% | TLR4 | \NF-kB | .TNF-a | . TLR4 mRNA | NF-kB mRNA | ., TNF-a mRNA | [40]

5898 T NF-«kB{Z 5@ #% | ,PI3K/ TLR4 | NF-«xB | .IL-1] .IFNa | .IL-6 | .VEGF | .PI3K | .Akt| .mTOR | . [41,63-64]
INGR Rz VEGF mRNA | .P70S6K mRNA | .P70S6K |

FEARZ L NF-kBf5 9@ | \HIF-1  TLR4 | .MyD88 | NF-«kB | .cFLIP | .Nanog | .eIF4E | Twistl | Twist2 | . [42,87]
5530 % | MMP-1 | . TLR4 mRNA | ,MyD88 mRNA | \NF-«kB mRNA | ,cFLIP mRNA | |
Nanog mRNA | .eIF4E mRNA | . Twistl mRNA | . Twist2 mRNA | .MMP-1 mRNA
| \PCNA | ,CD31 ] .VEGF | HIF-la |

SIEEISH MAPKES e | . MSK1/2 mRNA 1 IL-6 | .PGE2 | .TNF-a | ,IL-10 T .DUSPI mRNA T .MSK1/2 [52-53,86]
NF-kBf5 i | \HIF-1 T .DUSP1 1 .IL-8 | .ERK mRNA | .VEGF mRNA | .MMP-9 mRNA | NF-«xB | .
Fomeg | MEK | \MAPK | .PCNA | .CD34 | \HIF-la |
WA MAPK/ 5 S | NGF | .p38 ] .TRPV1 | .NGF mRNA | .p38 mRNA | .TRPV1 mRNA | [54]
2L MAPK S Sl % | ERK1 | .JNK | .ERK1 mRNA | .JNK mRNA | [55]
il
G MAPK 553 #% | IL-18] \IL-6 | \TNF-a | \TGF-8, | \ERK1/2 | (USP10| .Bcl-2 | .p-ERK1/2 | . [56]
Bax | .Caspase-7 |
HETF X PI3K/AKt {5 S8 B | COX-2 | .VEGF | .PI3K | Akt | .PI3K mRNA | Akt mRNA | [65]
R I 557
NRRA R TGFRIE S | TGF-, | .TBRT | .SMAD2/3 | .SMAD7 1 [78]
WY 57 TGF-B{5 S | TGF-5,/3 | .SMAD3 | .SMAD7 1 [79]
WAEN S HIF-1{5 5@ % | VEGF mRNA | \HIF-la mRNA | .VEGF | .PCNA | .CD31 [88]
i3
Tk =R MR SR | ERa | .ICAM1 | .CD44 | [95]
BN MEMERE S | EGFR mRNA | .GPR30 mRNA | .ERa mRNA | .ERBmRNA 1 VEGF | \E, | . [96]

EGFR | .GPR30 | .ERa | .ERBmRNA | .VEGF |
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gi b ik BE 7R T A EMS i A
NF- kB. JAK2/STAT3, MAPK , PI3K/Akt, TGF- 8.
HIF-1 FlME R A5 5 g . Ty XA h 2 7s
PERL G LR Hh 25 S SR B 2 0 Uy A b DLTE
YERL A S 2 B O s % . BRI 5 3 dEAT T iR,
JIT 36 52 7 R AR S WSS TH MR 25 W, i =
AL DB FERCIR S LA e Sl S
EMS (1) Hf B 5 AL I 9455, H K 0, R0 8 I Ak
KRBT A AE X R . B EMS BA [R] i Jed AH 2
L1 A P 0T 3 v 240 R B4 R 2 B B g T
R o BE AR SR AT T FA b R A a0
B S A7 200 i 348 A L E 0 R O T ok /D 4 Y A R AR
78 DB AR RE RNE A I A AR kA E 2% 2 2 AT A
k35 B 455 70N R S 67 k2% A AR LR/ I YR
THM .

Wi ZEA A EH KT LT LA RE O
iz JH B 25 BEAT WF5E EMS I8 B0 i) 3% 1k i o0 AR
o F AT, N BRI P B HEE ISR RS . HoA
AT VE AT TR B PE ] AR e R ik 24
B TAENE TR B NEH . @M B2y F B
T 1 EMS il B I, 80 B 5 il g TR 2
FEAE MR T WA OCHR o FROBURS: DU — 38 % 1 6
K, IS REAR R B 04 50 IF 2 0% 00 B T B I R ALY
Ak, T BE 2 TR R T R I A B 2 A
200 5 2R AR R A HE DL 2 3R PR A 2
) 6 A 7 95 93 B A5 S A B2 e FF R 0 5 iR 1R
AF AN 8 W1 B 2 D3 R 3 S 5 40, DAL I 30K 2 4 I i 5
F M . Qe Bk b 25 52 05 T i EMS |,
USRS A o A= I B 2 1 S s AT o N ]
25 ) AR AL L, LA i B B b 24 #E EMS b i AR
BLHI
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