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Antitumor Effect and Mechanism of Momordica cochinchinensis Fructus

ZHENG Lei® , HE Hao, FANG Yi, SHEN Xu-ji, ZHANG Yan
(School of Pharmaceutical Sciences, Xi’an Medical University, Xi’an 710021, China)

[ Abstract | Objective: To investigate the antitumor activity of different solvent extracts of Momordica
cochinchinensis Fructus in vivo and in vitro, and the action mechanism of ethyl acetate extracts of M. cochinchinensis
with a significant antitumor effect. Method: In order to identify active components, M. cochinchinensis was
extracted with solvents according to the sequence of polarities through the Soxhlet extraction method. This study
assessed the potency and the underlying mechanisms of action of ethyl acetate extracts of M. cochinchinensis on
cancer cells through animal experiments, and used modern biology experiment technologies to investigate its
underlying mechanism. Result; Among various fractions, ethyl acetate extracts of M. cochinchinensis showed
significant anti-proliferative effects in vivo and in vitro (P < 0.05), with no obvious toxic and side effect on
experimental animals. This study found for the first time that ethyl acetate extracts of M. cochinchinensis could
inhibit phosphorylation of epidermal growth factor ( EGFR) tyrosine kinase and protein phosphorylation ( P <
0.05), and expressions of phosphor-ERK1/2, phosphor-JNK and phosphor-p38 of mitogen activated protein kinase
(MAPKs) in a dose-dependent manner ( P <0.05). Conclusion; Ethyl acetate extracts of M. cochinchinensis
could show a significant anti-cancer effect by inhibiting phosphorylation of EGFR tyrosine kinase.

[ Key words ] Momordica cochinchinensis Fructus; anti-cancer; epidermal growth factor ( EGFR) ; mitogen

activated protein kinase ( MAPKs) ; phosphorylation
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A iR ™ R T N 2 A i e B, G A e A
FETTRBAE A E R 2 R R R O
S B e T B 25 W ik 5T A E 25 18], AR ) R
THREGYy, © RO ST 245 W) BF 5T I ORI BT
FWIR 2 K IR 1 32 O BoAr R B9 B0 b 8 A9 3%
P, KRR Wy sl AL & W 25 0 AP 2 1 Al PR B 52
W KM T R A T R E P A Y, Ik
WO A R AN M 2, B T A BT
IR T M S 85 FR T8 T
o I ZAMH, DNk, B HE BOKR B T e
SO AL A = SO 2R AR IR R e R R IR S
A HLIRZE A5 , 24 BRTE M 3 B4 op 7 1 I b P00
PO B BB . AT ROR R G
FEIBUEARE v 285 A i IR 00 Al 1 I A T
Y, 3 3o 40 R sl ) K SF- 2R AT O B TE AN, kB
0 T8 A0 R e DG B oy S FE TR £ TR AR BBOER AL, 4R
T A A i R AR K RE L Kok 52 56 3h W /Y B B AR
MRV AR T TR £ g 4 OR300 ) 3% B AR K
7 (EGFR) s 24 1% 0 i 1Y 8% IR 1L 7 1, B 4 il
EGFR # H MR b3 1Kk g9 /E 1T, 3 i) 22 25035 1k
FH ¥ B % % ( mitogen activated protein kinase,
MAPKs ) i #% |- 5 295 0 8 H 40 A0 5 5 8 1
i ( extracellular regulated protein kinases, ERK1/
2), & K Wi i B ( C-jun N-terminal kinase, JNK)
22 8 0TS R OIS p38 1Y B IR AL UK P 1Y AR
F xR 25 K 8 5 TR £ TR 4 UK AL 1Y BT i AR

FHML® 1T BT
1 #FE

L1 40 AFLARSEE MCF-7, A ZLJR %% MDA-MB-
231, N AL MR ZR-75-30, A JIF 9 SMMC-7721, A dE
JNGH R 9 AS49 , A 45 B LoVo, A B ¥ SGC-7901 ,
NE 5 Hela Y0 F i ERL2 B S8 35 55 1) O 22
RS HMLPE  7E S 10% i A= M3 i 85 3% 2 (& 100 U-
mL ' HFHRMEERE R ) P E T 37 C5% CO, B4
AT SR B 2 ~3 d LR 1 k. /N S180 K
T KR T BT b BE 2GS T S s o

1.2 30 fdhE SPF g WA/ B, MEME £ 1K
018 ~22 g, i VUL AT K7L g sh Yy o 4 gt i
AHIES SYXK (B ) 20120003, /NE H 4 HCE W)
K, B 3% F 22 ~24 C {2 ¥ 50% ~70% ,12 h/
12 WG RR-BEIE A IS S 5. LR 4V %58
R SR S e & 51 2 (45 XJTULAC2016-
278) L HE AT A S I S W) AR HAE S )

1.3 2 AKREFWAVELT AL M Y, &

VU 42 B2 2 B 5K 2 B 04 5 0 O P R VB AL R
& Momordica cochinchinensis B H % S R 5
L4 3L wEMEE (MTT, Sigma 23 A, #it 5 M
5655) ; it 4 Il %, DMEM F1 RPMI 1640 5 3
(Hyclone 2 &), it 5 43 %2 NZE1145, AAK208933 ,
AAK208935 ); EGFR, ERK, JNK, p38 #i {&
( Proteintech 2\ &), #t 543 51 & 18986-1-AP,16443-1-
AP, 51151-1-AP, 14064-1-AP) ; p-EGFR, p-ERK, p-
JNK, p-p38 $ii {4 ( Cell Signaling Technology 2\ & , #t
B43 0k 1512 ,4370,4668 ,4511 ) ; — 47 ( Proteintech
INE] I E SA00001-2) s HTRF® i %) & ( Cisbio 2%
A, 5 64ERKPEG)
1.5 Y% MCO-15AC # CO, fHE K F4 ( H A
Sanyo 23 ] ) 5 Ti-u &5 & & 58 ( H & Nikon 24
A]) ;SW-CJ-1F B % TAE & (R M Z RS AHEAR
A B2 FD ) 5 VICTOR™ X 22 4 30 o FL AR 4G 0 A%
(3£ [ PErkin-Elmer 23 6] ) ;680 # it I 4 38 46 M A,
Mini-PROTEAN Tetra % 8 [ 1k {X , 1703940 7% i
VK% FRAYL , GelDoc 2000 7Y ¢ i W15 & 4t ( 36 [E Bio-
Rad 24 #]) .
2 FiE
2.1 Zipifiles KREF 250 2 4y,50 o/ By, B i,
1 Oy FHZEE KR EL, 1 0y 70% L WEdRE . R 5
R FR S R, AR I 3 WK UE M A IR e T, Ik
BHHR20% , 1£60 CHZE T T ZH AR, 1 g
FEBCA G T A28 5 g0 A2 H] — W 2k
B (DMSO ) 8 75 5 fiff , e B 070 R VA Ay ik 8 R
fifh 4 WU Vi BE R 100 g- L1, F 4 CHRAE& L
2.2 AR I MTT S236" ki oA
I B X Z2 b iR 4 i (MCF-7 , MDA -MB-231,
ZR-75-30, SMMC-7721, A549, LoVo, SGC-7901,
Hela ) 3§ 58 (1) 52 ) o 45 A0 T 48 B K 0] %) i g 4
JEL, WAL B, He A B 96 FLEE TR AR P R 2N NG R
J& AR e B (2,10,50,250 mg- L") () A4 i
TEEWCW, 53 M AE T 48 h J5 &k 55 5%, B AL A
5 ¢g-L°" MTT 20 pL,37 CHSEHEE 4 h, il A DMSO
150 WL, 5% 15 min, {fi 25 & 4 55 53 05 %, 76 18 51X
490 nm T AE A LW O RE AL T A AR K
il
2.3 MR SISO REBLAL A S, & IR S180 4 i,
FEAh T R A N B IE 8,7 d S K iR A=
K HE % H TG i 5t 1 /0y BRI P BB ) ok A IR
KRB M B R 2 x 107 A~/mL, 3 F T /N B
FMeEE R, R 0.2 mL, BEFEH 2 KL
- 153 -



5523 4555 9 FELEATFZERE Vol.23,No. 9
2017 4£5 A Chinese Journal of Experimental Traditional Medical Formulae May,2017

A 12 H MR AR R T LW TR
RO R Bt i (LD, , K% FHEH 4525 LDy, 3 g+
kg ™", KM T G TS LDy, 120 mg-kg ™) &5
BAEE (BEH 25 %) 1 9.41,7.08,5.32,4.00,3.01,
2.26,1.70,1.28 g-kg s I I 1 55 45 25 77 & 375,
282,212,159,120,90,68,51 mg-kg ') 47452y, i
reh25 10 d, AbBE, 0 R, R, TH5E /N BL S180
PR LR K A R
2.4 KRETYMBABLYTE HARE TR
{ZFNRSE I3 8 R, 23 I PR 30 g, %2 0 B AR IR 4
WOk g IE B v 25 A B, AR a1 6 b ik
RPEPOR . RBORAKIKH R TR R 2 BE K
PRI, B URAE 6 h, WS £RAH I 38 43 1) B UM, e e 7%
RACT 1, 15 3 10 A FAL B BE 9, 15 R AR R
1.2% ,1.5% ,2.1% ,2.6% ,1.0% ,1.5% ,3.6% ,
4.3% ,1.5% ,1.7% o FH I I8 20 Bt %o AS [i] 4 B 6 o7
HEAT 245 80 4 o
2.5 Lance™ assay K Il K % 7 X7 EGFR 4 i 7% 7
K JH Tt A Ak B E , Re AN Ta) Jo i v B (1.6,3.2 x
107',6.4%x107%,1.28 x1072,2.56 x 10 *,5.12 x
107%,1.02 x107°,2.05 x 10™° g- L™") 1 0 25 4y
4 WLIZIWUT A 384 fLAR , FHR W Bl A TK
VLR TAEW 2 L, EGFR Wil TAEW 2 ul,
ATP TAEW 2 pL, B4 3 FAT4L, 4 384 fLARK
A SEARAIL AR LR T WOR AT, A 384 FLARTICA
37 CHEFE i E 30 min, 20k N, 384 fLAR M
37 CHEA HHUE , BOEIA Sa-XL665 TAER 5 wL Al

F1 REFREMXMEABMERKMBIZNZNE(y£5,n=5)

Eu’* -TK-Hiik TAEWE S wL, 44 384 LA A FLARHL A
R WIRAIG A ERBEE 1 he P8 320 nm Hyig
KW ,615,665 nm by K G 1E 2 D RE AR 1
ML A BRI ER 3 K,
2.6 A RPEENE Y (Western blot) Kl 2 (1 % ik
o Ak T X B0 K 39 A9 AL R 40 MCF -7 45
F 6 FLAR, A R 5 4 e (40,80,160 mg-L~")
KNEF LR SR, VB 48 h, W4k 4 il Jf 24
fift,12 000 x g,4 C &0 10 min, B3, 05 45 FEAS
EEHWE., IS LS iR, & A
5 min o il 5, AT 10% TN 4 B Jie 456 Jie v 3k, DIV , G Tt
EH L, —H0(1:1 000) F , ZHi RN, B3, &5, U
Hh -3 -B 2 B Z B (GAPDH) S N 2, I BE I g
18 2 Ge A0 BRI o3 #7145 25 K AL
2.7 it R A SPSS 16.0 45 it 5 3k 4 Ak
PR SZEGRE DL x £ s Ko AR B FU R T ¢ A
55, AR P LR HT g K55, P < 0. 05 RoR =5 B
AYitsE L,
3 &8
301 KT R A0 B S B A SR 4 g g
U9 R WY, AL oK 52 W %5 Z2 i VR 4 e 34 G 35 3R AR
S A EIEH (ZBOME % >80% ) . WK 1,
SR PO A LR, KB K R W R B e R
A, PR, HE— 25 X KM TR AR W AT T IR
ABIWETE , 525 14 LA, A 1 SR I T 22 b i
98 A L A= K 2 A B A W I AE H (P <0.05) , 3 F
ML AWK LR, Wk 2,

Table 1 Effect of extracts of Momordica cochinchinensis Fructus on proliferation of cancer cells(x £s,n=5) %
205 SMMC-7721 A549 Hela MCF-7 SGC-7901 LoVo
KLY 78.76 £7. 11 68.21 +5.31 82.70 +6.21 87.96 +4.12 82.24 +7.74 90.58 +3.23
7271 88. 65 £6.90 7.15 £2.10 -22.96 £10.56 85.80 +£5.21 -26.68 £5.28 -67.37 £9.09

T A R BE Ol 250 mg- L7 (£S5,

F2 AREFKERUXMEABERKIMERNZN (x5, =5)

Table 2 Effect of water extracts of Momordica cochinchinensis Fructus on proliferation of cancer cells(x +s,n=5) %
24 5 Rk i /mg - L) SMMC-7721 A549 MCF-7 LoVo SGC-7901 Hela
N 250 78.18 £6.83")  96.61 £3.15"  96.10 £4.09"  90.78 £5.29"  96.24 +4.86"  94.91 £4.52"
50 41.27 £4.98"  59.78 +6.24"  83.27 +5.12"  42.65+5.90" 55.65+6.90"  61.82£5.91"
10 28.67 £4.21"  41.28 £3.88")  29.52 £4.87"  25.49 £4.65" 16.61 £3.27"  55.40 £3.11"
2 12.31 £4.05"  26.98 £4.13" 1.64 20.78"  5.69+2.10" 13.57 +4.78"  35.91 £5.29"
25 - 0.64 +0.18 0.86 £0. 15 0.35+0.11 0.24 +0.18 1.12 £0.45 2.55+0.78

HHEEA " P<0.05(F3 M),

3.2 KRBT/ BORE A AR H B 5
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B2 MRIRE BB AT HE B A2, 382 10 d, R 50 mg - kg R B 4R IR0 410 R % T G5 Sk #
BT SRR Xt/ S180 AR AT —E M BIAE,  50.00% F1 68.97% , AT R MKk o [R] I, i 2k
BS54 A, MR AR AW, W 3. NI, 25 24 B AR /N BUIA R PR BRI B R )k, 5 s L T
AR5 BB 45 231t o B, 2% 25 20 /N BB PR O OR Y BRI A AR, 152

SR A, AR TR T LU A0/ e FR N RO 2R BUIR 25 B B Y R, R 3R B
B S180 PAJE Y A= KA L (P <0.05,P <0.01),25, XSS g S B R . WLk 4

R3I AKEFRIVY SIS0 EE R NRABEERMERNIIE (2 £5)

Table 3 Effect of extracts of Momordica cochinchinensis Fructus on S180 sarcoma tumor-bearing mice(x +s)

20 5 H 4 /mg-kg ™! n TR E/ g I/ g 98 2/ % TR/ g REHK R %
A - 11 22.65 £2.19 2.78 +0.72 - 14.75 £ 4. 41 53.57
NS 750 11 20.97 +2. 41 2.14 +0.38 22.93 15.40 +2. 61 36. 16

1 500 11 23.14 £1.58 2.24 +1.02 19. 46 14.50 3. 84 59. 56
TR 1 Tk e 40 12 20.02 +2.52 0.87 0. 10 68.57" 14.37 +3.80 39.32

x4 AKREFIRERY S180 FEREFH /MR ABERKERMIZI (2 x5)

Table 4 Effect of extracts of Momordica cochinchinensis Fructus on S180 sarcoma tumor-bearing mouse( x + s)

4157 Fl 4t/ mg-kg ™! n TR E/ g TR g 98 2/ % PR/ g WEK R/ %
EgE| - 12 24.76 +3.92 2.00 +0. 85 - 19.81 3. 21 19.99
N 25 12 19.23 +4.02 1.00 +0. 67 50.00" 16.64 +4.12 15.51
50 11 18.92+2.78 0.63 0. 12 68.97% 19.65 £2.92 -3.74
B 40 12 17.52 +3. 11 0.76 £0.26 62. 082 20. 12 +2.07 -14.81

A Hpd " P<0.05,2 P<0.01,

3.3 KRBTSO S FEFIEC K L MR >65% ) W THABE AL, W], AR T
M2 LT N ST KR BUREE TR 10 N4y LR TR B2 BOHT A vl BE A7 £ U0 b R 15 1R e o L
PEAT AR A A I, FER 3,4 AR X MR R 3RS,

x5 AREFEDAXNMBAMERKMBENZN (v +5,n=5)

Table 5 Effect of different solvent extracts of Momordica cochinchinensis Fructus on proliferation of cancer cells(x +s,n =5) %

4o BEL-7402 SGC-7901 Hela MCF7
1 -26.73 +7.84 25.25 £11. 12 18.51 +10.77 23.03 £2.50
2 3.97 £2.76 11.35 £ 14. 15 -46.79 £17.32 2.74 +£1.42
3 66.96 +7.35 84.06 +3.29 76.67 £5.37 74.34 £8. 84
4 84.66 +5. 06 91.75 +8.41 103. 06 +4. 56 109.22 +3.71
5 10. 61 £5.68 35.09 £6. 13 24.36 £8.93 30.70 +6. 11
6 62.83 £5.40 -124.91 +8.54 98.83 £4.93 -35.61 £13.74
7 20.29 £6.29 62.65 +£5.75 36.31 +9.31 55.53 +£9.80
8 11.01 £6.92 -65.97 +1.83 27.60 £8.03 -11.36 £14.73
9 17.98 +6.74 -15.22 +8.30 - 44.59 £10.74
10 37.62 £4.99 64.19 £1.89 - 86.60 +4. 15

1,20 IECHEIRBORTE SRR 3,4, MO RRPEHOCRTE 850 55,6. INFFEHCRTE SRR T8, LW BORTE 2R 59,
10. JKFRBOCRTE SR .

3.4 KRBT X EGFR BEEAIZW A% TIRIY  KETCMROBREDY AR T EGFR B & MR
TEF EGFR B 1C5, K 0.253 9 g-L7' UEW i, A &0 IM ] EGFR & 2R WO i BE R fL A L B
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3.5 K¥FXF MCF-7 41 fff EGFR & 4 J¢ MAPKs
WS R KT LR R B B0 T B g 4
il EGFR & (AR fb 33k , AT B S 4 i MAPKs i@ #%
b S R A ERK1/2, INK Fl p38 (82 1k K F-
(P<0.05), HEAMHEMKB R, WE 1,2,

oneorr [ ...
A B C D
15
o~
g 1.0
& 05
u';q 18) 1)
0.0 . —
A B ¢ D

A ZSEY;B ~ D, K¥ T 40,80,160 mg- L' 41, 545 [ 4l &
DPp<0.05(F2F)

Bl AREFZBRZERRYN EGFR BEARKKTEHZM (2 25,
n=3)

Fig.1 Effect of ethyl acetate extracts of Momordica cochinchinensis

Fructus on EGFR protein expression(x +s,n =3)

ERK1/2 _ 42/44 kDa
p-ERK1/2 _ 42/44 kDa
oc. N s
ey
A B C D

1.5 4

3 ERK1/2

E = JNK
% 101 - p38
< 1)
a0 1) 1)1)
B 0.5
=2 1)
m

0.0

A B C D

B2 KETZEZERNYI MAPKs B B8 B R %K E M0
(xxs,n=3)
Fig.2 Effect of ethyl acetate extracts of Momordica cochinchinensis

Fructus on MAPKs pathway protein expression(x +s,n=3)

4 itig
H i Ak 27 25 W %5 i 9 (938 97 W AS Be Tl 2 I IR
o R 2K, el F 98 5 2 8 08 Bt Jie 96 245 0 1k 2 4
Bl R EEIRE, WY Sy, A
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R BIF 9 2% B KSR A 40 1) £ B EL A A 1 i R
T PE AR 22 KR 7=y Bl 45 ik Ak A 4 B R A
PRAFESEE I, e 1 v 24 ff v 7 6 1 9 Jo ik itk AN
T, BRI AN B S5 I 8, R AR MGG 254,
24 BTG PR T A R i R A I O 2 2 A T R B
Yoxt ¥ Z2 B0 i Je 240 i A K B B AR L X
Fofr B 5 EL A i JEE A0SR R B PR A 11 G R . KO T4
B oL /0N BRI I 25 253 12 IR AR 3, B
FME TR ST 45 25 25 mg-kg T e d T (A F 70 kg A
175 mg) 4145 25 (41 FL R R B X 52 56 3h
MRERIER . (RS TRy ETESE A2
%, IR ORI 2 S5 R AT B8 S A RO A B AR i
AR OC HE B A 25 )5 8 I 18 0 T AL R iz Bl Al
REM IR T A SO 3 0 25 4, A A5 A8 80 43 TE ik A
PEIRZR G5, B3 g 45 FH 8057, DR It 30 40 S5 56 3100 9 3k
R,

A b JRE R A T RS SRR T R I R R i
TR I — 2 TR AR DA B R A i
F1%) 348 B 55 R TR A O A, DA S AN R R R A A
T A5 AL R R 3R S AR BV T 2 A Al M A 5 A S I
(57 o b B 40 M T 5 5T 4% Ak (EMT) 2 48 1 52 4
b0 38 2o e R T B Ak A B A T 5T 7 4 i Y o R
EMT fifi |- 5z 20 i 2% 25 40 i b 1k B 55 566 DG 18 3 4 5%
b RAVARAE, R4S E AR | B 4= 28 A IR J 3R T AR
it o BEad B oh, EGF X i 98 % 7% A 1) OC 4 o 15 A
H LT EGF 75 3076 A AR 14 P 7 32 1 EGFR L) & 5
EMT () AZ808 . EGFR J&— b 5 i s 42 28 4 56 Y
Ji 3 JE R, BB A% 5 R O AR 45 A R I3 HL PN A ) A
b PN R P 5 R R TR L ST T TR A S R
SN, 40 MAPK 5 538 [, 3 S8 (5 4538 [ )8 9 5 &
B A e R AR AN R R A T R BT R
MAE A B R T B4 4R T 3 1 25 308 A8, AR
GO A B 3 3 W M N B R — R B R TS 4y
FTHRI, XA M 7 I & Ly AT 8. KRB L
i $12 B 43 B+ B S %) 00 ) 2 o fiek 38 40 48 i 1Y)
TER, HEHAWRERBCR., KT LM TR
YT /EHF EGFR, A % 30 ] EGFR B B iz 1k 1F
R, BB W B AR, JF nT ] EGFR 25 (185 2 1k
FiK I Hl MAPKs i ji I 5 225 25 8 11 ERK1/2,
INK F1 p38 1R ALK o UMY REET 2R &
i $2 BCH 457 W] 38 R k) EGFR 28 1 KR DG 38 6 2 1
TP, & e 40 4 4

g5 b ARHIF 5T 1 K R B 2 K B PR A sk
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