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Inhibitory effect of cochinchina momordica seed ethanol extract on proliferation
of melanoma B16 cells and its possible meachanism

ZHAO Lian-mei', HAN Li-na', SHANG Xiao-hui’, SHAN Bao-en'( 1. Research Center, Fourth Hospital of Hebei Medi-
cal University, Shijiazhuang 050011, Hebei, China; 2. Department of Biotechnology, Biology Medical College of Hebei
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[ Abstract ] Objective: To investigate the effect of cochinchina momordica seed ethanol extract ( CMSEE ) on the proli
feration of melanoma B16 cells and the underlying mechanism. Methods: MTT and clone formation assay were used to as-
sess the effect of CMSEE on the growth of B16 cells. Morphological changes of B16 cells were observed under phase-con-
trast microscope and Giemsa staining. Cell cycle and apoptosis rate were examined by flow cytometry ( FCM ). The effect
of CMSEE on melanin production and tyrosinase activity of B16 cells was assessed by colorimetry. The effect of CMSEE on
the expression of C-myc, P38, and Tyr genes was examined by RT-PCR. Results: CMSEE ( 10-100 mg/L ) inhibited the
proliferation of B16 cell in a dose-and time-dependent manner. After treatment with 1040 mg/L CMSEE, B16 cells
showed typical differentiation morphology, and melanin production and tyrosinase activity were increased. B16 cells trea-
ted with 100 mg/L. CMSEE showed apoptotic morphology, decreased melanin production and tyrosinase activity. B16 cell
number in G,/G, phase was significantly increased ( P <0.01 ); C-myc mRNA expression was down-regulated, and P38,
Try mRNA expression was up-regulated in B16 cells after treatment with 1040 mg/L CMSEE. Conclusion: CMSEE can
markedly inhibit the proliferation of melanoma B16 cells, which is related to induction of differentiation and promotion of
apoptosis of B16 cells.

[ Key words ] cochinchina momordica seed ethanol extract ( CMSEE ); melanoma; B16 cell; anti-proliferation; differ-
entiation; apoptosis
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SRR R AR R Y KRR, R R AN
oA A B MR . BT IR YT R R
BRI 2%, H5E 0 BYRE RO 28U 7 25T 24, 56 7%
RMEBCHRR B AW 6 ~10 A, W
L BORBRIE kA ke A28 SR AL, Sk
TR MRS S 2 AR Y, — BRI
OGRS o IEAFEAR , MAE 25 5505 h SR BT
PRS2 8 7Tz GTE, hR R TR T
RCFFFARL ), e —BREUAA BRI Z 224, IR
FETIRITHE NI 2R OCT R K B TR , 734
HiE . HHETImAR [ &AL 7 A 250 2 e BA
AITVERT ) AR SE T2 W i 9 AT S 300 1Y
ROR KA 324 1R AP i AR ILARGE . A PRS2 i
W LI, R EETBEFEPI( cochinchina momordica seed
ethanol extract, CMSEE )X} 2298 4il ifs H A A= K il
YER o ARSI IR A B4R Y 6V R 398 Bl6
ML VE TSR AL, Sy AR HE 7 RS2 i R 2R Y
FEAHF A B (8 10 S AR AR

1 #REFEE

1.1 EZFHMHA

TR BT A AT R a2 s 2 R
A2l 2 Bt 2 2 O 58 8 W IE fhe PLYe kL
MTT i 7 & W [ 3¢ [ Sigma 23 A, Hi-ili ( Wrigh-
Giemsa )Y H Baso 2 ), i 248 ML W4 H BT M Y
FHAY TREMEA R A\, RPMI 1640 F1JEE &
fifgla A 22 [ Gibeo A Al 22 2 ELJH#( Levodopa, -
Dopa )l | Sigma /A . RT-PCR 5% 5% Al #4 ik
FIEWE A Promega A H] o Jo/K PR F = A4l
1.2 KT BLAR M 044 & Fn o0 R3S I

e AR BT R 2568 3 R JS R IR 10 g,
A 10 AR 95% .1, EIRH AR 7 d, 2045 )%
T, A 3% 36 P 5, 80 °C Z8 & B 4 30 min,
2500 x g #3020 min, EBRVLVE, B EIE W IR %
R R AR IR ZR R IR | AT 4 R A A s
PEWalifh . A TR Al 20K LS BT
R A 2 000 mg/L, A7 T 20 CukA, i IS
FATEIMIE RPMI 1640 $55% 380 B, I L B LARF 53
$<0.1% o /NREEZRANNIRE B16 W [ RFBE i
YR, LAF 100 ml/L R4 135 A9 RPMI 1640 1557
W EHHR 100 U/ml, 58 Z 100 pg/ml )F 37 C .
5% CO, FFaftirhsgs, L 0. 25% 1 e (A 1k 4n
JRUALAR, OB A R A0 FH T35 56
1.3 MTT s# - CMSEE * B16 Zm i & % 64 Fp) 5

IO A B16 2, P82 B % 1 x 10°/ml,

YISJHE R T 96 FLEE IR, AL 180 wl, S5 2 45 1L
TN T) o0 £ A B B ) 45 20l , 2K
VR B 43 ] R 100,40 .20 .10 mg/L; B XT A AL
INAGE GG, R B & B HRZHC A 85 72 )
R R R MR P 1 ), AL IR 4 AL,
B TRANREE 37 °C 5% CO, HiFfh i3 24 48,
72 h J5, &fLIIA MTTC5 mg/ml )20 pl, 4k4E5; 35 4
h, FEERFE B3, BALIA DMSO 150 wl, IR 215 LA
MSE P 492 nm SH P 620 nm K 2 FLOLE
JEC D OB, 15020 M 34 78 4 40 1 25, AR 8 13
B 24 48 .72 h 9 1C,, -

A0 A= 4 30 3 R (inhibitory rate, IR;% ) = ( X

W84 D {H - S250 4] D 15 )/ KR4 D {8 - 25 (A%
HEZH D {H ) x 100% -

1.4 ST =A% CMSEE & B16 48 it 5% %
RS A

BOM AR K] Bl6 4HAf, RfLEFT 50 4.
SR AT LAY SE R 5 e L R AL, B0 A 25 Ak
B T AR IR b4k
1.5 flE A ZE 2 HEIE CMSEE * B16 48 g 7%
AF ¥

JE#E B16 B H 2 1 x 10°/ml, A 6 LA
s FLIN TS E S 3 R ), AL 2 ml, RE A ML AE o5
e FOERERS A CMSEE 1 ml( £ 5 5 v 1 43 1)
47 100.40.20 .10 mg/L ), 35 5% 48 h, {3 & AH 2= Wil
B TSN T A 7284k B B, AR FRER K sk
3 W BT T 0 EG - YR YL 1 min, A 3 F5 AR
HIZEIBK AT S8 15 min, #PYE T, B R
MELLE IR
1.6 & ki B16 mp b 24 e AR

B16 41 LA EEAL 2 x 10° 4Hf2/2 ml $£50 T 6 fL
B, R BN B J, in A CMSEE 1 mi( 28 s ik i 43
%1 100,40 .20 .10 mg/L ), LAAS Ji A 2544 g it B
K AMAE 37 °C 5% CO, L FNE B 514 T K5 5% 48
h 25 B 3R, P A BER K V8 2 WK, 0. 25% [ T
A, LA, 1 200 x g #5005 min, il FIE W, 40
ML T 1 wmol/L NaOH( 7 10% DMSO )300 wl, %%
B2 96 FLEEFEM N, 1E 37 CAKIBARIE 1 h, T 405
nm ZLMDEE (A D H ). ARk B 7 3 4>
AL UL A
1.7 & ik4m BI6 2Bk 2B B ad i 7

96 FLARINA B16 4B, £ 8 x 10° /4L,
FEMGEE IS A CMSEE AR I 5, (i HA T ke
}9100.40.20.10 mg/L, 5 9% 48 h J5 3£ 5, 1
pH 7.4 [ PBS Y% 2 K, &L 1% TritonX - 100 #F



AT, 45, AT IR PR B16 48 A 1 1 ol S HE T

REBIL - 15 -

W50 wl, BGH E - 80 CVRAE 30 min, B 5 & R AL AL AT
Y sE e mE 2L, 37 C BRI 1% A2 JiE 2 B
( FH PBS Fiké, ffiH: pH {H <7 )10 1,37 CI 2 h )5
WE 490 nm A0 Y62 FEC DA, DA T e 24 1 240 i £L
VERRTBRZE . G55 LA Do, 185 78705 18 22 1R i 1) A
X, SRR D (/X IRAES: D A HE > 1.0
1 CMSEE Ab32H P 22 198 B I7% 4 = T B2, Lhfl <
1.0 }y CMSEE Ab B2 1% 22 R BRI AP T X0 2
1.8 AR zmiad A M B16 2aftad 2m i B Bl == &
734 100,40 .20 .10 g/ml i) CMSEE /& T
B16 4 ffl 24 h, WA 4H ML, FHFUZ 1) 70% £ BE [ E
12 h; B0 [ %2 W, PBS H & 5 min J5 300 H i k)

F U A PLYYIR 4 CabE YL 2 30 min, Y20 Ml
X( Beckman )7 AT 4H AL JE 1 K A T3
1.9 RT-PCR # @ B16 @it C-myc.P38 #= P53
mRNA # & ik

WCEE X HEZH AT 10 .20 .40 mg/I. CMSEE 4h#f 24
h ) B16 48 5 x 10° 4>, A TRIzol ik 71 4 B &
RNA, 555 ( RT ), B 3 pl ¢DNA #E4T PCR 734,
PCR 51 LI REAY) TREARA G A, 519
FFHILZR 1. P-4 1. 5% BERE LIk, LA Gel-
pro BEW ST HAEXT LUK mRNA 47 £ K 3Rk
25008, LA H By PRR BE B/ B-actin 2571 K B {H
B L fE 2R mRNA /K, SCHEE 3 K.

%1 RT-PCR&MFEEMSIWEFES

Tab.1 Primer sequences of genes in RT-PCR assay

Tempature of Length

Gene Primer sequence ( sense ) Primer sequence ( anti-sense ) renaturation( £/°C ) (bp)
P38 5"-ATCGTGAAGTGCCAGAAG-3’ 5"-TAGCCTGTCATCTCATCATC-3’ 53.8 200
Tyr 5'-GCCTCCAGTTACCAACAC-3’ 5'-CTCATAGTCCTCAGCATAGC-3' 53.7 250

C-myc 5'-AATTCAGGGATCTGGTCACG-3"  5'-CTGTGGAGAAGAGGCAAACC-3' 59.8 355

B-actin 5'-TGAGACCTTCAACACCCCAG-3"  5'-GCCATCTCTTGCTCGAAGTC-3' 55.0 312

1.10 %itzae

SCREE v 5 7, R SPSS 13.5 Siit#k
1, AT R IR R T 22081 F1 LSD, LA P <0.01 255
eI -0

2 & R

2.1 CMSEE *F B16 4m i3 38 ¢4 % v6

BB D ) S50 45 R R, 10 ~ 100 mg/L ()
CMSEE YJfE W& M & B16 240 M () 4= K, H.3 )
2 JOT i v B RN B (A AR #1100 mg/L 9 CM-
SEE X} B16 2 At % 34 78 41 i 22 5 25 & T HoAth 24
PP <0.01,5%2); CMSEE 1 24 .48 .72 h
fy2F B ) BT A VR B2 ( 1Cs, ) 43 A R 38. 87
31.94.28.23 mg/L.

F2 KREFERYIERE Bl6 MEEMIIHIER( % )
Tab.2 Inhibitory effect of CMSEE on proliferation of melanoma B16 cells( % )

CMSEE ( pp/mg - L") 24 h 48 h 72 h
Cirl 1.24 +£0.32 5.82+0.03 6.24+0.05"
10 20.01 £3.32" 20.24 £3.25" 24.95+1.27"
20 28.97 £4.42" 37.01 £4.01° 40.62 +4.38*"
40 45.97 +5.83*" 49.78 +3.71*" 52.17 £6.17**
100 77.54 +4.91**44 82.97 £3.47* 4% 84.06 +8.38* " 44
*P<0.05, “*P<0.01 vs Ctel; ““P <0.01 vs other drug groups
2.2 CMSEE #F B16 %£I47H s 04 % vk Xof B H 2 L B S P AV, 10,20 .40 mg/L. CMSEE

BAHAMIR SR 3 d 5, RPMII640 1537 3% R
HIE AL T AR AT DL Bk , CMSEE 4% B i i 4 3 ok
PR A TR . J5gR A 6 KIS RPMI 1640 K355k

AL FEH ] WA A e R SRR T A, (D AN I AR VR B R B TR
NI 2 /D TR R 3T FRCE 1), 100 mg/L
CMSEE AbH2H AR UL e AR TR A, A WSR2 A
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B 1 CMSEE #I# B16 ZHISE FER AL % 200 )
Fig. 1 CMSEE inhibited clone formation of B16 cells( x200 )
A: Cul; B: 10 mg/L CMSEE;
C: 20 mg/L CMSEE; D: 40 mg/L CMSEE

2.3 CMSEE 4£JA 3 B16 b 5695 &
SEHLNOR R FE) Bl6 4 R3S s £
T IE AN, B, 4 MR G B 457, A% 35 ]
U510 ~40 mg/L CMSEE 4bHid () B16 4 i (A A3
KA , HEG LT iR A K, 22 5040 i s A
FARGEM), S5 AN IRAL g, dNiAsFG /b, ANE
B, A AL AR s 100 mg/L CMSEE 4b 3
AR AR B BT AR AR A% ORI 5] B
BRI il N o A ES
2.4 CMSEE * BI6 206,24 A A R PR B E M0 %R
M3 HRTLUE Y, SR FH AR HE, 10,20 .40
mg/L ) CMSEE fEfi B16 41 it 54 2% £k i Ak 7 1458
100 mg/L % CMSEE i J8 R A B 1 T %, 254
GiibaF i L, B 10.20.40 mg/L i CMSEE fii
B16 M 2% 4 Ml ) 1 & S8 R 40 A 5 n] 43 4k, 1 100
mg/ L% CMSEE W% S B16 4k A= 0H1-. MR
fitf 2 A ARG R R W OCHERG , 38 o 4 s ]
DLV B 0 A e

2 CMSEE 42 B16 4HA 48 h FRIFASHES( x 400 )
Fig.2 Morphological changes of B16 cells treated with CMSEE for 48 h( x400 )
A: Cul; B: 10 mg/L CMSEE; C: 20 mg/L. CMSEE; D: 40 mg/L. CMSEE; E: 100 mg/L. CMSEE

G ) s 22 TR Tk 1% 4 AR 2 B, 10,20 .40 mg/L
CMSEE ZbFH{Y B16 24 i i 22 1% i 1% 14 W1 Sk v 7%
HRZH , H 5 o v B2 ORI 5 T 100 mg/ L CMSEE 7]
fif B16 22 200 0 ik 2 R 0 e A1
2.5 CMSEE #F B16 %88 2140 8 = 8 % v

210 ~40 mg/L CMSEE 4hFE 48 h,B16 4L 4
TR A KA A5k 1 100 mg/LCMSEE 4b # 5
B16 ZUMIJHT R B THE( P <0.01,% 4 ), Kz
SRR} 78,10 ~40 mg/L CMSEE 1 F{i B16 40 i
JAWIRHHAE G,/ G, 1,100 mg/1. CMSEE 1 F E4n
Ji B BIBE A TE G, /M (&1 3,34 )

2.6 CMSEE # B16 @2 C-myc P38 #= Tyr mRNA
E &0k 0]

RT-PCR ¥ 34721 28 1. 5% B 5 B 58 6 P Uk A
ZER IR, 4 10 ~ 40 mg/L CMSEE 4b#f 48 h )5,
B16 Zffi C-myc mRNA 35 KF-FEAK, P38 FI Tyr

mRNA FikAKF T, H 35 52 o v B ARl 1 [&
4,35),

%3 CMSEE x{ B16 417 4 B 35 f ik S B
EERFN n=4,x 5 )
Tab. 3 Effects of CMSEE on melanin production

and tyrosinase activity of B16 cells ( n =4,x x5 )

CMSEE Melanin Tyrosinase activity
(py/mg-L7") (Dyys ) ( Multiple )
Ctrl 0.037 +0. 002 1.00
10 0.057 £0.007"  1.39+0.32"
20 0.173 £0.005° " 2.00 +0.44"
40 0.249 +0.002"* 2.80+0.52""
100 0.020 +0.004"  0.57 +0.34" "

" P<0.05, """ P<0.01 vs Cul
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Clell couni

DA Ciomrent

B3 FCM #ill CMSEE 432 24 h 3% B16 A8 - XA %00
Fig. 3 Effect of CMSEE on apoptotic rate of B16 cells after 24 h as detected by FCM
A: Ctrl group; B: 10 mg/L CMSEE; C: 20 mg/L CMSEE; D: 40 mg/L CMSEE; E: 100 mg/L CMSEE

%4 CMSEE 3t B16 AfATHBERSHHAZI n=4, x+s, %)
Tab. 4 Effects of CMSEE on apoptosis and cell cycle of B16 cells( n =4, x =5, % )

CMSEE Cell cycle ( % ) Apoptotic rate
(py/mg - L7") G,/G, G,/M (%)
Ctrl 36.4+7.9 56.3 £8.5 7.3+£2.3 6.17 £2.46
10 50.4 £8.0" 51.2+£8.6 2.1+0.4 2.22+0.37
20 58.9+£5.7" 38.3+3.47 8.1+1.8 4.45+£0.94
40 66.2 6.4~ 25.5+£7.97 11.0+1.5 3.96 £0.73
100 23.6+4.3 45.6 £5.7 31.3+5.2°7 37.20£3.29" "
"P<0.05, "*P<0.01, vs Ctrl
3 % it

B4 CMSEE %} B16 4iA8 C-myc.P38
#1 Tyr mRNA RiZHIRMH
Fig. 4 Effects of CMSEE on C-myc, P38,
and Tyr mRNA expressions in B16 cells
1: Ctrl group; 2: 10 mg/L CMSEE;
3: 20 mg/L CMSEE; 4: 40 mg/L. CMSEE

%5 CMSEE %t B16 £Bffl C-myc.P38
#1 Tyr mRNA FRiER 220G
Tab. 5 Effects of CMSEE on mRNA expression of
C-myc, P38, and Tyr in B16 cells

CMSEE
. Tyr mRNA C-myc mRNA P38 mRNA
(py/mg - L")
Ctrl 0.84 +0.03 1.02+£0.04 0.17£0.02
10 0.72 +0.13 0.89+0.12" 0.67 £0.07"
20 0.51+0.03" 0.57+0.03" 0.85+0.04"
40 0.27+0.05" 0.24+0.01" 0.98+0.11""

"P<0.05," P<0.01 vs Ctul

ATIGE R B, v 24 R s - AR P e b 2 A
PRI B16 4134 58 Fn VR OE AR ), Bz A
FH S22 B (] et B A . M A AR 45 R
N, B R FE Y CMSEE( 100 mg/L ) BA B #75%
SEAZIE B16 AUARYA TR T, 1 4 A1 S5 o v 11
CMSEE( 10 ~40 mg/L )WI{R 1 WA 38 32988 48 il )
IEH bR A o1k

/NERFRZ I Bl6 A0 2 AR BT ik CMSEE
VEFRIG , AT A5 & A 0l o 2, 4 AR R K, 4
FRAZ I/ INE — R At /L, L SRR SR A P AR 25
), EARIEHES , 1 g L0 TF BRI
J T 5E CMSEE XF B16 S 2 41 i 431k
SYER  ABFFE R T b i3 2R 2 A & A A i
SRR, HNERER A A RE S RS R . TR
SR AN 5 1E PR R AN MOA L, B R A LRE RG24
YA S L), A RRE SN kR
SRR A BB, R RN AR, A2 A
PR BN S E R AL B R T RE . ARHIFSE & B, B16
A1 Z: CMSEE( 10 ~ 40 me/LVEMJG , BE 5 i fE
73 R S TR it 0 A X B S 3 [R) B K R B Ty
BLP B mRNA 3k 7K P Tk, H A 5 ik 4R
PE; W] CMSEE i i 8 28 G mi 5 48 g 1% 240 R il
N A 6, LIRS 2R Il 6 PR 1 1 58 ] i 5 CMSEE
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AT Tyr FER R IR KT AH G, i — 2 E T
CMSEE %t B16 400975 5 s bAE . B sE ik &
PL, % 100 mg/L ) CMSEE £ H )5, B16 41 .=
BRI PR TR A2 AR, T3 A BURN 8% 2 R il 17 1
AH dob R AT, 100 B 4 5 71 4 /Y CMISEE #14fi] B16 4 fifg
5 R S R TS

RZ IR, N5 0 2 5 = i i i oy
b A0 14 BEE B R A b R — [ A, = H ETRE
R AR B, el LA RS RN AT K B B A R
WBIT I, I HA AR G, Wi eiy, Wi
25 07E A ORI . AR SIS IE 52, IR CMSEE
YERT Bl6 Mg dnfie)s , AT G, 1, #EA S
1 DNA & i/, MREHEA G, 8104 20 i 50 i
/B, IEB] T CMSEE Xf B16 41053 L e .

p38 155 T P & MAPK 38 [ 55 1 32114 43 3¢
Z— JEANNEAE 5 DA 4 2 T ) A0 A 9 ) — AR
BLIEAR  E R A A B A T A R
FIVERT . BFZEIESE, p38 MAPK il B8 1% A1 P38 K H
P I PE R SR A 5 T R Bl6 212 4R 4
2B ARSI B 48 SRl R, 22 CMSEE( 10 ~ 40
mg/L )AL, B16 4l P38 mRNA FiATHE, $R
CMSEE 552254 B16 4/ 1k vl 685 Has 17
P38MAPK 3 A7 ¢, H 1 75 B8 R A9 S5 50 R IE 5
C-myc J& MAPK & I EEEAHZ —, Mg —
Tl mT e 40 L T IR 38 7 R AR Ak A AL T L A2 2k 40 A 43
SR, R Y 7e JE T A AR K ok el
AL R FEVE R, Smith 25 'BFFE T C-myc 1Y
SERTRPIEE X LXK A T 25 Fh i S R0 2R AE A
FESE 2 I 2 AR 1 28 728 fig 1 2 B IR Co-mye 1011
FRZL 1 s ( MEL ) 20 it 43 fE g 7 5 [RIRE b, 06 IX A
ARG BE C-Mye 1L IE M, 1E Xt
C-mycZ5 8 R 43 04 22 34 BH 1 T 41 A 2F A 41 ik J5 1
TR 22 240 i 2R 1) 43 Ak, ARWF5E & 8L, CMSEE
BE NV C-myc FER W FRIE, Ui C-myc FEPR K1Y
A2 5T CMSEE Xf B16 44

ENGIENEE TN N e a8 L7 1 1 7 il e
I B16 UL A T, AT AR A B AT
SR TR G R RE B R E R Y i
R W BTN N P /DS @S RN 72
AT HLE] T IRA RS
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