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[ Abstract] Cancer is a major global public health problem. Statistics from the national cancer center of
China also show that cancer has become a major disease threatening human health with increasing morbidity and
mortality. The occurrence and development mechanism of cancer is complex, involving multiple stages, multiple
genes and multiple signaling pathways. Conventional chemoradiotherapy and emerging targeted therapy methods
are the main methods in treatment of tumor. However, the quality of life of patients as well as the sustained and
effective therapeutic effect are seriously affected due to the toxic side effects and drug resistance. Therefore, it is
the global focus to find safe and effective anti-cancer drugs. The research and development and application of
anti-cancer herbal medicines such as paclitaxel, vinblastine, podophyllin, ginsenoside and ginseng

polysaccharide have brought new hope for the treatment of cancer. Cucurbitacine from Chinese medicine
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cucurbitaceae plantsare is a kind of highly oxidized tetracyclic triterpene compound with extensive
pharmacological effects and complex mechanism. In the family of cucurbitacines, cucurbitin B, D, E and I have
been studied most frequently on anticancer effect, and in a large number of studies, they have been found to play
an important role in tumor diseases of the digestive system, respiratory system, reproductive system, blood
system, urinary system and so on. With significant effect in inhibiting tumor cells proliferation, blocking the cell
cycle, inducing apoptosis and autophagy death, inhibiting cell migration and invasion, inhibiting tumor
angiogenesis, regulating the levels of reactive oxygen species and regulating immune system, such cucurbitacins
are expected to be developed as a new kind of anti-cancer drugs. The authors of this study aim to provide
reference for the further research and development of new anti-cancer drugs about cucurbitines by summarizing

the anti-tumor effect and mechanism of the cucurbitacins.
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Table 2 Tumor cell cycle arrest by cucurbitines

U X - AN, B R ST A
JO7 8 R0t R AR TR] o A 55T R SE T CuE B
4 W 4 (DDP) 5 %8 42 B (PTX) XF JE /N 41 Jfd i 9
A549 F1 H460 21 it 1% 58 1 41 i /£ F , CuE 5 DDP &
FHA U [ Bt g 7E 1T, CuE 5 PTX & T 1E 8 % 57 &
i 2 B0 A B )V T e g R0 0 2 3R 4 B AR
Fi o b4k, CuE X 7L AR 9 A7 o A v b 30 2 o it
2y R T AN R R N L B 98 & B CuB
J& P-HE AR 1 (P-gp ) F1FL R 98 TS 245 26 (1 (BCRP) [ IR
Yy , 2 5L 9 T 25 56 11 ABCBS #5135 & 11 09 47 &% 4
il ¥, 38 3 b &2 45 Y CuA, CuB, CuE, CuD, Cul Al
CuK &2 5 T 845 7 40 Ja J& 457 200 1t 265 B 0 200 e oy
3 TR 6 1 e [R5 7

2 HAEMMEERBXE

2.1 400 A, BH i 4 AR ST 20 6 BE TR 4 AR R
Bl 0 02 2B A A SR A I, 2 A R PN 4 R B A
S A 1) A e o e R 200 ) O s A O T
P ek g A A s P A K P O R O — 28
41 ffg S5 31 5, CuBlR 20282t est oy (192530
CuE P* 1 CuA ™™ 45 BB 1% B . BH ¥ b 92 41 i S
S, 400 20 oy SRR BE . WL 2.

HirER 41l g & 005 4 5, L3 40 i S 44
CuB A BGC-823 41 BHL# 7E Go/G,
%95 Ecal09 2 il BHAEE G /S #1755 p21 YRk
i A549 40 Jifd BELE 7E G,/M 31 5 7 i STAT3 BB R 1k , T 1 cyclinB, i) ik

W 855 200 L K% R RS ARG

P 25 B 41 L 98 SH-SY5Y B 7E G,/M 1)

N LR K562 41 i

I8 (ERKO) {5 51 B
B o A BH i 7E G1/S 1)
i §198 SKOV3 41 iy

CuD & B i i
T H K

A /N4 i i 955 NSCLC-N6 41 i
FLI 7% MCF7/ADR 41 jitd BHL¥ 75 G,/M 3]

CuE = BA ML MDA-MB-468 Fil
SW 527 4 Jifl

N 89 SAS 41l
N L HL-60 41 Al , K562 41 it
JiT48 Bel7402, HepG2 41l iy

B 7E Go/G, 1]

CuA B SKOV3 4

BE 7E G,/M 5 0 il STAT3 {55 538 B% 19 1% 46 , M il cyclinB, 19 £ i5

FEL# 75 G,/M I 5 300 ) STAT3 1) i Al Raf/22 23 Ak 28 P I8l 3 ( MEEKO) /400 JiE o0 31 15 28

BH ¥ 7E G,/M 915 3 STAT3 (1% 3 3K
BEL# 76 G,/S 1 ; M) E6, 40 3 J5 51 8 4 D, (cyclinD, ), CDK4, pRb, Rb iy ik , i T p21,p27

AL AE G /S W 5175 5 JA 11 28 P 40t P 3 1 (CDKL) i 63k

BEL# 7E G,/M 3] ; F 9% CDK 1, Survivin, X 7 81 741 4 & 1 (XIAP) & A

BELHE 7E G/M 355 5 B A0 A 4R T T 2« (elF20) O M R 1L, N 9 CDK1, |3 p21

B 7E G,/ M # ; F 8 CDK 1, 14 p21
BELHE 78 G/M S0 5 410 o B TR LSS 3 9 ( PY3 ) /A4 1 4 11 S B ( Ak ) /0 7L 30 40 7 i %

HH (mTOR) {5 = 1 B S HE 2 1 9 R 15

+ 235 -



5527 B4 9 W) FEXEAFIFERE Vol. 27,No. 9
202145 H Chinese Journal of Experimental Traditional Medical Formulae May,2021

22 ERAME TR A WEESE TS R A A Y R
WS ER RSB AERKEEN N EEEE, N
JRLE T A R A R R, S H AR T
PP PR ML FE T o R T 5 R n] Ll 58 A A0 i B G
AR BOMRE & A 5 E W T b R A0 A AR LT
SENE , TE H B A T LI B R A B B T A
I i i ) 2 38 o 4 A 7 384 R 5008 1 2 A 1 R RS
1E I8 & R 1 R R B B, 1 Wk 3 AN TRD O FLZE i
T e A% 0 TE) [ mE S PR WS R ST . CuBUYY
CuE">%!, CuD*-33 381 Cul ' & 4% 23 Al £ Bl igd
Y ML R P PR T S AN R R R AR S S A
Ml kT EEEM. MEMXERD RS
(LC3)FIH MEM CHE M 7 EALE 1 (Atg7) E 41 A
WL R R O R RN BN L R AE SE AN R
TS A0 W Atg7 BB IR AL, R BLC3- 1T 1Y
ZFEA, AL LC3- T, LC3- 1 % #HAE [ by
WY WA RARER N LC3- 1 ik, 5 T
PR (ROS) A T 19 F W, 45 A 3 2o e 152 4 A M A% 41
fiz (AMP) & #6t (1) 2 14 34 i (AMPK )/mTOR/p70 #%
BEAR 5 1 S6 W (p70S6K ) 15 5 18 B 4 5 A Wk Ay |
T LA o7 R T LC3 A Atg7 LA AL, STAT3 {5
53 B 5 A AR Y 2 A 5 T R A G EE, STAT3
149 AR Ti) I 200 6 S o7 A X A AS ] O X B ) e
FJR 2 0 BT STAT3 A5 5 2k & 5 Bt i 4 1, i
WK S RE A A IR AR LR 3,

2.3 A4 AR GE RS R 2R bR At A RS IR 2B
SR AN RS B O R 3 AE R 4180 b, 4
IR R g NS R ERE (s o1 B R o4
IR N IO R 0K = P (s 2 O S P  Et
I AR LR L 22 R R ) 22 1 F 2
2 M CWESE A B W P R BB AE 52 i LB AR 1 4
B SRR T A MR AR R, B AR O 2 IR 3R
I, bR A A B RN R 2B, R L R AR
AT R AR T B R BRI KA
FE 2 B A 2547 . CuB7™, CuB™"
EEXF Il 40 AT R MR B i 2, Hikh
Cul "> CuD"** . L 4.

2.4 U R AR A R R R N R A 43 b R
B S 5 R — RO R B, 0 S R R M s A
PE R, BT AR I Y AR LR S A KR B T
ARG i 42 VR L R L, b R ot 4 A R IR T b
T I LR B VN B A A G A R 0 A A L R
AR B AR AR SRR S R R AR
AL, CuD BE A% AT R0 ) 9 B 4l i 1 S R A

- 236 -

R 25 A8 %) 2 B, DA T BEL A L A A g ) O AL R o
CuB A LR U855 i ot A5 A= B2, ik 968 4 e 3 % 142
78 %5 M ¢ i VEGF, MMP-2, % i 4 & & (1 B -9
(MMP-9) Fll 35 & AL il -2 (COX-2) 1 26 15 /K F 3 3
filk & PN Bz AT B 2R R A (B ) g i A AR
AT CuB i I 4 VEGF A S 10 36 % B i
(FAK)/MMP-9 {5 5 %1 ifif #10 il 7L B2 %% MDA-MB-231
FI AT 40 B % B F M 45 2E B . DONG 45 i,
CuE i o #1017 T A (JAK)/STAT3 5 1L 4 N
B A K2 1K 2( VEGFR2) A1 3 1A 22 53 2L )50
Ak B I {5 5 3 B T R BT i 9e 4 ot A8 AR B
MIFE o Cul W38 33 411 ] VEGFR-2, 54T 4 40 i 2E
KA F 22 & 1(FGFR1) M STAT3 () & £k /K - >k 41l
i ffr 2 LA A RO Cul 2 7 AT RAAE R E VA T
o LA A A R R AR 2 — Y

2.5 PTG PEE (ROS)IZKE  ROS £ Z 241
LR R TG i A PR AR T ME S R . ROS I
FEANT] AR T A A7 7 22 5, ROS BE 25 5 2040 i 76 43
2 EH Y AR R R A S AR A T A A i
DNA, [, g i py 8 45 , S Bean st v, i
9o FH DG DR AT LA 5 0 T U B 7 AR Ak T
Z 5 M kA AE SR SR X R
UE M A A SE , 2R CuB. YASUDA U ff
5% & B CuB A LL 51BN 45 1 i SW480 4 il 1§ ROS
FEE, IF LA ROS A i 77 X075 S 4l i 98 1 o %
ROS /5 B A [7) 48 g i 72 , CuB AT LA 21K [] 4 4
H, 38 1 FAK 1 90 il ROS A~ 5 5 3L iR & MDA-MB-
231 4l i % %%, 05 vl i 5 L IR 98 MCF-7 40 Jifd ROS 41
Y A WA DNA 450, CuB X/ BB B
B16F 10 4 ffd (4 3 58 L iE#% A= 28 F 5w B T2 WL g 71 34
AR AL AT g 5 R 6 ROS Hi M L 3h 2
P 7E PR 0 2308 Al i b SR AR 5 G-actin Y PR 3T
KA £, B CuB#h, CuE 7] LI S ROS A &
(9 25 2 Dk 220 R 1Y K 4 2 W2 45 11 /K fif T ( Caspase ) #K
TR 0 I T AR B T R e T L, ROS X
T Wi JgE ok 1 BE 2 7 A I, RO'S Y 7K ST AN [R] X6 41 it
A2 M AN o % T g i &, T A 9 T ROS A 7K
SRR BNAYT I H 1

2.6 PHITRE CEMEMBENEAE KRS RIERS
W UIAH G, R 40 A nT LA 3 i 22 Rl oL o S B G % ik
MR T D . R S 5 P e RS
1) 40 if R R SR TR 1 7 2 S SR AL TT R AT B
T 9B e RE B R A o A AR SEHRGE R 3R 2 AT i
oA e NN O I N N R B = R = R N ]



5527 B4 9 W) FEXEAFIFERE Vol. 27,No. 9
202145 H Chinese Journal of Experimental Traditional Medical Formulae May,2021

R3 HEARMNWBARATHESER

Table 3 Induction effect on tumor cell apoptosis by cucurbitines
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Table 4 Inhibitory effect of cucurbitines on tumor cell migration and invasion
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