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Abstract

Endometrial cancer (EC) is a common gynecological malignancy with gradually rising incidence and
mortality rates. The PI3K/Akt/mTOR signaling pathway is critical for regulating cellular metabo-
lism, proliferation, survival and angiogenesis. Studies have demonstrated that this pathway is over-
expressed and hyperactivated in multiple cancers, and itis closely associated with the initiation and
progression of EC. At present, the primary clinical management of EC relies on comprehensive ther-
apy including surgical resection combined with chemotherapy and hormone therapy. Conventional
chemotherapeutic agents mainly induce apoptosis of cancer cells via cytotoxic effects, yet they ex-
hibit poor targeting specificity and tend to cause prominent adverse effects. Traditional Chinese
medicine (TCM) features multi-target and multi-pathway therapeutic advantages with relatively
few adverse reactions. Chinese herbal monomers refer to the bioactive components present in TCM
extracts. This paper systematically reviews relevant research findings published in recent years,
summarizes the mechanism of the PI3K/Akt/mTOR signaling pathway in EC, and outlines advances
in studies on Chinese herbal monomers targeting this pathway for intervention in EC, so as to pro-
vide scientific evidence for the research and development of novel TCM agents against EC.
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1. 3]

& N 55 (endometrial cancer, EC)YE A BRIARHEAESL I FPHER S DU 1], BRI T 75 W, 2 e
FHHI EC (1 ) L AR MEB M7 EC (11 7)), 40 85% KB N 1 4[2], LA ERIEI S B E
KRN AL AR . T B 5 A I 0 68 R Gl 1 5 P AR . VA0 RO B 4T e, Rl =
TR R 22 S 3 S AR T AN BOME B R - PIBK/AKt/mTOR {5 538 /& EC e & 2L 8 s il ik 2 —,
5 EC WiRAZEVIMSR, it 80%M) EC /£7E PI3K @A 448 [3]. PI3K/Akt/mTOR I8 B4 5 I o
25 Bel-2 FE PR 5% B R T4 i) R -7 SR (R0 v R 4t 4 254 ) T 0ot B0 T, g 4 R b A A7 3 5
JI g, MR EE IR 0 R 2B R JE 4], A SCHFE T PI3SK/Akt/mTOR 5 Sl #% 5 EC (REE, DL 258
R ZE B VAT EC MIAHDCHEFL, DAMIN EC HIIGRIGYT 5 SLIG T ST SR 37 LG o AR SCOCHRAR 2% LA 3t
OB RN E SRR OB S T E A (CNKD . B EE . 4E . e E A B SRR
(CBM); J 0 #diE B il PubMed. Web of Science. Embase. 621 5K F 3 8UA & H BiA R 7R, 11
FEE R E AR R, R ST AT . A . SER, BRI E N 5T, SOk
AR Seilid AR 1B bR B A OCSCHR s FRE A S, BTG . HERR bR AHE T I SR -
IINARAE: BEAFEUCEC, SRIR BT B R PRl se e, B nTHR G HEBRARE: RSO, S uUE
T R BEEA A TR SO SR -

2. PI3K/Akt/mTOR &5 &K
PI3K/Akt/mTOR 15 Sl B = /MZ O T . BEAEERULEE 3-BEE(PI3K). & 4l B(Akt, XFK

][l
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PKB) M FL 2 Y 76 10 55 2 FAR(mTOR) [5], ZE ARSI . T BRSBTS ik
FEHRBEH. PBK &2 —RBEAME, RS 5IiezR g —20h 138, 1 26M 12K, 13 PBK
FRAE FLOm 32 A (0 2 5 20 9 TA 260 1B 25, Hirb 1A 2K PIBK S¥iEx R, til Ty 3t p8s Fife
S p110 Ak, J5& B =Fh K@ g A y), 2375H =MAFEFZEE PIK3CA. PIK3CB il PIK3CD
it Horh, PIK3CA 2JiE i RALHA i m A M [6]. Akt J2 PI3K HIOCHE FUFAE s, WS Akt id@id
BRI VF 2 NIRIREE 1, ) 2 MR N — RV EE AR R, ARG AAT . R G G
[7][8]-mTOR /& —Ff 22 5 W2/ 75 S B Wi , 8 1 % P A Th REAS 5] (1) B & Ak R #E HL A=) D) R : mTORC 1
A1 mTORC2, mTORC1 Hf mTOR. Raptor. mLST8 I HABSCHE /> F IR, X E 775 5w U, T2
I EERAL p70S6K Fl 4E-BP1 %8 (5 & A H W mTORC2 ML % mTOR. Rictor. mSinl %4rF,
FESS5AMEREE L Akt KBRS, E4ERRA A S shaefa e b B A mT sl i)/ F (9]
[10].

PI3K R4 L () PIP2 #5460 PIP3, PIP3 fif Akt MM 52 A7 LUy 0l BEJS Akt FI75
R IR AL A7 55 (Thr308) A1 22 2 82 1 2 AL 157 25 (Serd 73) 73 i e 1 1 AL 1 44 it 1 2 9 BB 1 (PDK-1) 5
mTORC2 W1k, MMl e 4 . AL Akt B0 TSC2, MRFRILXT Rheb MIHMHI/ER, 3
7% mTORC1, |40 H k. PI3SK/Akt/mTOR 38 B (105 75 22 Flofieshis (1) & A At e vb e ) 2 i o8,
FUIE . 4l ISR E N1,

3. PI3K/Akt/mTOR #F-F BN IE# &R F A ERHLE

PI3K/Akt/mTOR 38 2 Fl [ W5 7E 7 P4 S Fi g i A S 5 B E o W — AR ST A i 9 1 B
fRIL R, AR B R DU [ AR LR, B S VARG . AU TSR RS EC IR AR SR
VIFHOG. BEFLRM, BWOSRAE R RN E L@, /£ 5 AR KRG S, BWMAANEMEH: B
Wi £ SRS R TR, B S IR IR A fe Bk B Be AR K [12]. SR I, 0 PIBK/Akt/mTOR i
P AT IR I S 22 R TN 52 EC 4RI W2 i A0 MG B s H0 2 m B nT R P B LR M ) B R . 7E
EC B, RSBl R i R AHE15 1) PI3K/Akt/mTOR 15 58 Mg = 7 0S50 18 BC iy, Hs
2 I N R R Bl e 5K 712 A FIJEYI(PTEN)JE K 9848 13]. PTEN J& — Mg il A 1, [F 2 PI3K 5
SO O N, B R A RN, £ 2 FMR ARk . IEE ST, PTEN & A 6B
LEE 4,5- —WERR(PIP2)BERR fb, 4 RAL S HIHI/E Bl 2 R 5 H = iH 2%, 330 PI3K/Akt/mTOR 15 5 #%
WS H S, T SR A A . R, PIK3CA L I FE (305 2848l ik AKT1-PDPK 1 25k
WA KN R, B HES AN Z S G| 14].

KEWHFFIUESL, PI3K/Akt/mTOR 1551 % 2 510 MR A8 1T, B ROm b F 5 AR )2
7R, 16N R s 12k e dh i o st M (. diZ @ IS M DS SR A RIE, ARG 15 25 5 S A
FOPE T, A0 S R AR ) A K s L DR 120388 B A T IS W, R 0 2 ) T R A, [N
55 MR A L TR SR 28R ST . B EC BT T [FIRFUESS, F0112 388 2% B8 % PS5 PR IS e 40 L 170 184
B TR R AR ZRKF, HAR MR T2 15]. 27 b, PI3K/Akt/mTOR 8 8 v /F 1 5 P L i HL i )

HIYET7 #0 A .
4. PZHHAKRIEFE PI3K/Akt/mTOR (521858897 EC
4.1. BREE

FRANE AL FAM ) L EEER Y 2o WETT R, SRR 2 I [R) A7) B A Pt 2 25 4] 7 EC 2
R TE AR 2%, et AR R TR R, R A B AR T ROR, X 5 H AW PI3K/Akt/mTOR i
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s R 16].
4.2. HYIER

24 VA BB 24 A i LA 00 O R e A 3 L e A VR TR . BE SRR, 24 VAR mT R0
TE N B AN RL9S-2 B WEARSE K LC3 £ i 8L, X5 H L3S PI3K/Akt/mTOR 15 5B EE A K[ 17].

43. RHEE
FHEZERETHER —F A /REE SR R, BERIE. PR LPUEENE, fEZMIEERYT

RORIEER . EEMISIEARIL, 7 H 5 2 0] BFEK Ishikawa 401 PI3K/Akt/mTOR & i f i R 1L 7K,
HETT 0] 75 P AT A IS ST RS, Tk B SiE R .

4.4. p-BE

SRR A N 25 3R AR P SR A 5 2 e R A, B TS TR vE e, n ] ek R T A A
RZBIFFEFAMII T, IR, B-HAIh fe LAV B st 75 X4 Ishikawa 21 938 58 (e i P T,
R PR A e R AR 28 68 1, HHLH] T RE S5 #4) PI3K/Akt/mTOR 155 1@ B O BE B <[ 18]
4.5 EEEED

FERE 2T D & AP 2545 B SEE A = B R VAR AR, B R R . R R R NS Sl
FTHAER . c-Myc. CDK6 2 5 4uiu b 5 H4%5[19], EMT 7Esg 2 2 AE # i F v ok 4% B A 1
E-cadherin. Vimentin A1 Snail M|/ 5 EMT MKW IrEW. FFREH, HEEHE D 0] i@ #0H)
PI3K/Akt/mTOR 1& 5i#8#%, i c-Myc. CDK6. Vimentin. Snail {] mRNA Al (4%, H4Ei# E-cadherin
ik, M RIEREAEFH[20].

4.6. BESE

AR PR~ RAZMBNEY, &8 TR ME L, Bag. s, sz
itk o YESESE (215 WE UL, AR I R] L E AR SC BT Beclinl A1 LC3-I1 /) mRNA K3 /K1,
] Ishikawa 204 5H, X5 HAMH] PI3K/Akt HEAT K

47. BEELCE

ERAH MNP E SRR AR PSR, BT R A Y, EFIRE . s
s MR VAT TR IEAER . BRI, SRS EC 4UE T, FRAEI BRI HZ 226 )y, XS
At 5 HAMH| PI3K/Akt/mTOR 15 Sl B A 5<[22].
4.8. £5 %K

REZE PR REIRAUNZERRR IS ik, B EAPIAEMPIRAIERSL, v 40k g i e, i
ST W R - A BEAR ], SRR AIE S ] PI3K/AKYmTOR {5 5@ BE#H] EC 40 ik
RL95-2 f5H, (et HIHT:[23].

4.9. $REAME

AR WA KT rh 2 B AS BN — P KRR &Y, BT IZ APt read 1 A o
il R A MG T . B TR I, AR ER AR UE (Lt BEC NI T L B, FIH] EC 4RI AIE T, X 540
il PI3K/Akt/mTOR 38 i 75 P 9 [24]
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4.10. HHIFK

IR 2 FE IR B, AR TR B AR, 7R R T B i L. TR FE
JEINRE . A SEUGUESE, 4P ZATH0H] EC AR L& A8 iS5 T4 /L BE 71, XF EC R4 R B EARITHE
71, XA RES H X PI3K/AKT i@ % 14 5<[25].

4.11. BEAE

FAEFT 22 I AE SR th S B B T S M R E R 2 —, B SR . STaL. DU Bl 55
ZRGEETE. WPAERN, BAEPHER ARG I A PI3K/Akt 142155 3 Ishikawa 40 T, 01 HH5E 5
238, HHEBOVARKRM TIRIT EC MG TT Rk 259 26] .

5. RESRE

T WA S AR A SER th HE AL B DY, SRR A R AT R IEAE B N, N
7% 26 B8 P 2 V2 A (g S AR B T RE (B R 2 — . PI3K/AKY/mTOR 155 1@ FE 1 A 40 il Py 25 22 (1 1 44X
A, HREFEEBOEE BC IRAE . RIEMHERERE P REEROIER. B, $ER s im e Csoh
EC /7 N ZLHENG . BUAT RN TEIES, SRR 258k, WrseR. mARF R, HAESE, rHE
il PI3K/Akt/mTOR @B BB /KT, 55 A B 40 R A2 AT, RIEMEIEGE . SR, #
FEEME . HIS9RRE A BT DUM R N . AHE T A R A, P2 AR AL B #E S ZRIRT
TRERE i, JRARBRAi R IR — B, TR X @R R TR R 4 s, TR A R A B
BT RBEHIBE T . (2 H AT S A1 2 RIR . 2R AU AR RSN sk, SR AR
SCIRYGIE ;s ZHCPMAAAEEFI AR ke ks i, HA > R R A BRE, FRSR= &
GURERL. HBTTT, IR HERE O . RRIE TG — 2 58 AR N IR iA &, 45 &l B Bl Al
B v 24 B4R PISK/AKY/mTOR % RS ) A AL, B AN (] B AA0) (1 0 0 22 S AR PR PP o (RIS
I HFOCA BSOS AR M RE, TP BB R AW 1. BAh, ATESE T E WBYE T
M, RRPLARARGIEE . T YIS TS, S208 PRI . R B M . RIT 24
SRR BRSSP 2%, RBE— BRI T RN, 1B Bl 24 B A IR Bt S8 1] e PRl Bl 7
Fetk, T E A NI T IR AU AT ST 05 1A .
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