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Abstract

Gambogic acid (GA) is a natural compound with a polyprenylated benzophenone structure, derived
from the Garcinia morella tree, which is found in Southeast Asia. It exhibits a broad range of biologi-
cal activities, including regulation of apoptosis, cell cycle, autophagy, pyroptosis, and ferroptosis, as
well as inhibition of angiogenesis. These properties contribute to its anti-tumor, anti-bacterial, and
anti-proliferative effects, making it a subject of extensive research in cancer treatment. Pancreatic
cancer (PC) is a highly malignant gastrointestinal tumor with an increasing incidence rate. Due to the
lack of obvious clinical symptoms in the early stages, early diagnosis is challenging, and the disease is
often misdiagnosed or diagnosed late. Furthermore, pancreatic cancer cells are highly invasive, easily
spreading through the bloodstream and lymphatic system, leading to distant metastasis, such as in
the liver and peritoneum, by the time of diagnosis. This significantly limits treatment options. Current
therapies, including surgery, chemotherapy, and radiotherapy, have limited efficacy because the tu-
mor exhibits poor response to conventional treatments and develops resistance rapidly. Even with
treatment, the prognosis remains poor, with a five-year survival rate of less than 5%. As such, pancre-
atic cancer remains one of the most challenging malignancies, underscoring the urgent need for new
diagnostic methods and more effective treatment strategies. Recent studies suggest that gambogic
acid has shown promising anti-cancer effects against pancreatic cancer, with combination therapies
enhancing its therapeutic potential. This review summarizes the experimental mechanisms of gam-
bogic acid in pancreatic cancer and its current clinical applications, providing valuable insights for
its future use in clinical treatment of pancreatic cancer.
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FEREAR, Hit T 2 BURFE ARSI O PR BRI MIRIE, T ARIGTT 3 BIMCKIRHI[11]-[13]. H
T IR R 4 I B e S B PR AT 4 AT 25RO 2k, AT RCRAEAE A IR . AR o TR AR AL T ALE
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AR T T AR S AR AR, DR R AR AR R AR e . IS, TSR
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Figure 1. Structure of gambogic acid
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FETEMR(GA, C38H4408, 4r1H&: 628.75, & 1)/& MBI (Garcinia hanburyi) i EX ) —Ff 32 6
By, BT —Raa 2RISR E R R . AR, IR O GR E R TR, B
BAZRAEEE, ARR. JUab. PURTEMPUBRIER, JCHRTEIR 4E R 1 Hue Stk [22] .

RIEEE SRR TL, BEEIRT o f-NEFEIIEFR 9, 10 BAUEE A G Pl g EEZ/EM, JIf
B ATLANS 6-$235 70 3-FR B AT S A s IS ML AT IS5 a - ANMBRIFRIEE RENE 5 2R (1 R 1 3R S50 57
MRS . FEZ TR, B RIE I B IKKE (1) 179Cys, i NF-«B #&, MifiidE i BEE COX-2,
TNFa F1 iINOS ik Rt & AF H[23]-[25].

2T B R (GA)E IR IA T Hh IR FERLAR A RIE e 26 1, e 3 R I L 22 b i 4 e 4 LB R 1R 1
B, BEETRAEYSC I IR A MA T, BRI ESS 40 P R T S, 5 S R 4 R e M A T
X A TR st oG B, HLUR, B TR AE 0 (R kR 200 e, I o o 2 M A
2, BEAEIPR A0 B A — AN BOEN R — BB, AT U8 G A P 3G B P, X AT BT R A K
=, BREEE R IR W, X R R N AR AL, RR S 25 BRI BN T R I A L
IR AN B E AR S N AES, R AE IS PR AR P B A R . R T EWESL, BEESERICRE NS
TR A0 B A I — i B R A AR T T X SRR RE 1) T B SRR A, kD PR R
A SR, BEEIRALS I BFTFLEE 1 gasdermin KRR 2 15 5 2 Fh o 40 i (L 0P S50 . 45 EL%
TR AR T, ERBIIDH IR VE I [25] [26]. [RIN, 3SR th Al o 3 3 438 in i a4 P P Ak (10 AR 25
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FOXA2 [1igte, ¥ B maiReste, Ml S maifimtE[27]. Wang S5 Nt AHL, s IR A i
N GTP S L/Kfi# i 1 (GTP cyclolytic enzyme 1, GCHL) /S IR BE T, F1H1) A5 /)N 21 o fio g ) 28 1k 4E Jig [ 28]
BRUbZ Ah, TSR R A P A A B VR S T LA A s D e e e 40 B A R RS R [ B R R 2 —
T I O I A R, TR R R 8 A SR IR R E TR AL R, AT A AR KA e 2 SR AL,
R PRAE RS . B 25 . FLIRE « IR 98 56 22 ol 1t Irogg 106y Fh e B 1 35 AR VE L (1] 2).
X LEAFF 51 3R B R B R AN BRI T 22 4% A5 S Im R AR IR I R AR SR, BRI R O — FE R I 2 8 s
JIRIZGY, REAEVR T AR A 1T IR B ER AT 7] [29]-[40].
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Figure 2. Tumor types targeted by gambogic acid and its mechanisms of action
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JZHIBETT, AR TR R T R ko R SRR (GA)E I RIS Hh i I o 2 S Pk, U2 AE
FEVERZ N A1 07 0 . 58, BEEIRD T A 2 AR BEANE TR ], XS EE 1S 3L
B RKEFMIRBL, Rl AR JCREGRIRIMNE T, B9 SFB D THEME, KREL FN, BT
FRIE T BEAE AR N R AL KR ISE, R T A A S L AR i R B R PR R B v, ISR E It — 2B R 1 H A
AR YERr . JLUG HESRIR/KIEEZE, XA EAE B i T A RISORCR R, AR B R
SRR o AREYIHI I RE R RS R BE AR N BRI EEA L, M LUE A 06T BIKF,  BETT R I
RACR . I, BRI L 24080 J) 2 M G A B o P L, AT AT IR 2 W S0 Tl 4544
TR A5 e 5 R 1 25 A3 0 Ak, AR AL AR v SIS PEAN AR R S8 K22 4,
LR S AR FRAE AP R B AN RS [ 1k o IR e kit , SRR VAT AR A AR B GR,  JF R
YRR, AT 9 B A I R R 254 B 52 SRtk [41]-[43] -
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KRB I, V2 SRR TR R A T R b lin, Wang C S EE U G HR,
VIR S AR B AR R, M T —FhEh R S ER I AR B . 1% R R R A R i3 1K TG T TR 2
g A, e R A AR T, TR IR . XTI, @ e R4
FEFEIR I PUIRIVE RIS 8 T G BUR % [44]. J5i, Saeed LM HIBANHE H 6@ AR T 25t B2, AN
FIRRZ, MATHRER T IR S A S A B RRUKE 2 &, MAITEAR SN SEIR R I, 456 X g K4
BHE, BESE R Re 8 A SOk BRI, JFIE I 5 T SRR I 2 iR A — P 3 iR U R
EIRIXELH TE R 1 R B IR AE 251k R I 77, ARSI ARIR N TR I Tk 3 R N 31 JR i e 4 5
HOHI R B 5 T A B AR 4> AL [45] o DAL T BA BRI S 35000 26 T 7l B BR (M 25 W0 ik B 7, AR R
T R B TR mI e I A 3 U T B AR I 2 A A T R HE LU AR AR A Y BRI R T . A
b2 T, XiaG % NIFRE T ARNBIBEIL, IRAIRDT T e 8 BRAE e Hh e L o AdAT ] BRI 78 A
IR TR e %@ 75 T S BALN A A B G A O, B A R A A R A OB B, XiaG [H
PAE— 7R 1 i BRI A AT 254035 PEARVE I P RV A, R 300 7 B TR R A6 A1 5 P At V= 5 ) A P O 1
RS INRUR . RBER) 7 FALERIZE T, RS IR I I AR R A T R AL iR g WV 5 -M2 (RRMI2) ) 23, 4]
S AME S TR TR (ERK)/E2FL 5 Sl s, AT 1Y 58 35 P ARV T SOR « IX — 0 90 9 Ik B IR AE I e
TBIT AR AR AL TS BRI o LRI SCRE, IR R IR R AR AL T AR [46]. A NI BN 2,
BIREETORIEAEN, AR BTN 51 QT 3k o R 72 J e vh R 4 A T RO AILRIT 78 1, 40 Youns M [4]
FAFN Wang H HIBA, {EA2ABATT SRE0 3520 6, e DARR RS R 28 IR 7 Je e oh R FE B /B FH () AR ML
i, Youns M BB\ [RGB GIE] T ik 5 B R AE DU IR WL BB FT, AR R AR AT A A R 30 3%
PR e A% (2 a3k JoR g A M ) 98 T, (R BARHLRIT R IR AR B o ARATTUL 5 3 Bk s il -1 DDIT3.
DUSP1 £l DUSP5, /% il ALDOA. TOP2A il ATGAB 53K, T AEAE R4 AN £ Fis S 7 1H &
AR, (HIX AR 40 T HLEI I AR HE— B I0AIE[47]. 10 Wang H 1A B8R 2 B 35 1 ] DL Wi
T2, FFE H 0T R X R Mg 20 B 1 AR R = A 5, R B R A e 4% I WAL AR EA TR 7, X
WK H 55 1 FE 5 (R ek 73 [48] .

LEEPTIR,  EORAE oo AR 5 R A 7K VA 2 R0 AR R FEAIG I e 3, sl i S AR A 1A 24 ) 056 8 R i
BN T, TR IRAE SR M S A R R R S A TR R B3 7y, SR, R SRR AE SR IR
TR T PRI B2 M PUE AR, HEER S TSI TE A T ARV I 2 EIRA MR ]
BERRAEAS R R R AL, JC R H ST 29 B AR Jor 3, DA PR IR T $ it
SR RIRTT JT % .

4. IGRETEXE RASIGRMRER

JUE 2 HT SR 5T O 28 3R W AR TR E AR A1 S 56 o 2 B Rl A0 i B B A sIE R, EoRE R
GF iR ig 7y, AR ICIE RS AT T i 22 PR AR . 7 B IR (1 7KV M 22 AN A 7 () AR PR L R ZE ) IR
HF . BT R R A BORIEUK M, XA EEAR N AR, MDA R, SFEOLEYF]
FHEEBUK. UhAh, BESERR T 454 b & A AR TS PR, 25 50 R AR S A AR, ki s e L7 2%
ARG ENE, SN 7 AENGIR LA e . DG, R TR B IR AE AR AP S R T BRI R AR, (|
X2 R8RS )2 N TR IRYA T [49]-[53]. AR, AR —I Na Al ARHIE 72 M
BIRIIG R R HARAE T A Chi Y BIBAK R SZATATA O BUA T SO LA 5 FLE YT J0 RS I B
R VEIRRE B AT T IRIRSESS, BB RENL MNP, B2 A RTT R IR S . fESEged, A4
SRAEAE 2 IS 1 RESE 5 RIEZFIKEI BEER, B A EE MRS — RIE3Z— 5 R 3R
IR AR RE IR, A R HIZE(DCR) A 76.2%, B 41N 61.5%, I H. P {f N 0.0456, % i i i X i
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PR R, AR Ik RGN, B AT 2 T A GE, AT AR L2 B )y xR
B, EEPOREAEIA . SRS A B ST BRI s R KV . AR . 2
SEVERBLEME. BRI, B, GUREBIARARE —MHE IR . s IR, Ramak
FURLAI R LSRR, R B TRAE B4 LR B A, TS i SR AR BE MR E T« i o 4K R Tk 2R
BAEHRE R, D HAIEHE AR EE, REMPURBR AT PLGA (RILIR - ik ZMILEY) N
A BT 2P0 R, SR AR P IR 3 1 o AR SRR s/ 25 DR R RS, i LR A,
O REAT R SR SRR A KT AN AR IR F RE o H VR, SRR IRARBOR ORISR I e S fit T L2342
fi F U0 PEG-PLGA 2534 SR BE 6 HE e s R 1) LB AG R I 18, sl b S B R GE IR, S TH 25 O e ik
AEYIRAAE . PEG 1215 AR RUR BE W BRI I BRI R, e S 2500 i bR, AT B2 e A
ARORIL . WAL, BRI R S BRI . IRTEVE LA @R — M 0Tk B, B
Vi B 5 5 25 DA IR BRI AN VA Ik, I P TR M A DU 8 i L A P O SR 25 K R o i 1 . R B R A
B HOKIEE, S TR 23R Ia X B EORRENS A RO DL s IRAE AR A 25 R3h J1 2 R, $2
FLAEYI R B R e PEAER e, DB RN BEE 1 kA I P I SRR, SRR AT 2
BN — M R BT 254, TEREET AR IR T 842 . #52 H TR R B R 1)
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J# ¥ (Gambogic acid, GA)EN—Fh RIRIIM AR L7, 3R IE T % 15 B 4 (Garcinia hanburyi).
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fyayT . BREIR B N T R IRIE R . s R IR AN B L R R EL R MR A
NRNGIRIETT B NRF- MR 2 — o SRV U7 AT 2 187 s 1) 32 BEFF B, (R R T 2CE BR HLRIE
RECR, BERAELRDIRBAR. B, WEHRPUEAYBAICNEE, BT R EEERIT b
MIERRE, BT DU T 2 1 3 1 J M v RV FH B LR AR 0 R B 2

T B TRONT TR JE s PRI B e A AL O S 2 P AR R . A TSR, R DR BR A% i 2 Fh g A2 40 il
[ Mg A0 B R S T AN e A . o, IRISIRBRYE S SR M T, W 4R M P B Tm R, AT BELLE
AR AR . teAh, BRE SR AR, DU AT S AR AR, D A
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