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Abstract

The obesity prevalence has been increasing significantly over the past few decades, which is due
to change lifestyle and dietary pattern. Bitter melon contains many active ingredients, including
triterpenoids, phenolics compounds, and conjugated linolenic acids. It was widely used as herbal
medicine for anti-diabetes and anti-inflammatory activities. However, the effects of new variety
selection of bitter melon on modulation of cell cycle in 3T3-L1 preadipocytes remain unclear.
Therefore, the aim of this study was investigate the effects of different solvents (water, methanol,
ethanol, acetone, and ethyl acetate) extracts from the fruit and seed of bitter melon (Momordica
charantia, Momordica charantia MDS72, and Momordica charantia ONS33) on cell cycle arrest in
3T3-L1 preadipocytes. Of the 30 bitter melon extracts tested, water extract from the seed of Mo-
mordica charantia (WESMC) exhibited the strongest inhibited cell growth in 3T3-L1 preadipocytes.
In cell cycle analysis, WESMC caused cell cycle arrest at the G1 phase in 3T3-L1 preadipocytes. In
the molecular mechanisms, WESMC significantly increased the protein expressions of p-p53, p27,
and p18, and decreased the protein expressions of CDK2, CDK®6, cyclin D1, and p-Rb. These results
demonstrate that WESMC could inhibit cell growth and cell cycle arrest at G1 phase in 3T3-L1
preadipocytes.
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EERHTFREESEAFRSNE, FEERBITERAEALTZHFERUGH T BHE M. FK
(Momordica charantia) A& H=E. HEYRSHEEREHER, SEOHEKBEERAENBTEZ
R E R AR E, SRT0HR 5 & Fhs RER I 3T3-L 1R S by 40 B 40 o B B 2 e, B e sk
ZHFSCRBTR . FHL, AHARAZMEFEMNER CERER, &/RNRER7255 NHAE33) 2R
WE5RF, HHILK. FEE. Z8E. W5 ZR ZEPH &2 Y, T =F3E M I 3T3-L15]
FeRignie AR B REZ W, SRER, E30MEMERYH, USERE M KERYELA RE
WHI3T3-L1BT eI A E K Z B, EHARARASM TS RER, HIFnRKI3T3-L15]TAE 412 404
BB TG, EATFIHIERER, FRE M F KB #E B3 Np-p53. p275p182EAR
i, #MIPHICDK2. CDK6. cyclin D15p-Rbz FEHRIM. 445 ERERER, SERE MFFRIER Y
T FE HIPHI3TI-L1RT AR AT iR 2 4, 40 pa A B3 T G134,

Xiin
3T3-L1RTARNI4EM, FreEms/N, Z0HRM
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1. 518

B B R AN R B R 2 = B A R 2 —, TN IE RV 2 A8 M K A 2 fE FEE T,
W S ABERR S O MU SR R IR . B o R S EE . 5 T A4 2 (world
health organization, WHO)7E 2008 /4t it #dl won, HuTH R EZ)6 15 (GRS N A R E i =
¥, BHBE 22— D EAERRE, Wit 2023 (4 H i 23 {0 N\ 247 7 ik 5 {1 [1].
7E 2005~2008 4F (&5 [ EREFRERRART A | R BoR, EiE-HER, BEBES kS
HEMMERLLE, a5 17.4% 5.2% [2]. #esh, R P ARERE S, 2012 FEE A RBEE st
A)\IUS AR H DA OC, RN GV RA A TG R A M AR, A5 A0 i BOE G N . 8 IR mAT I
wroctath, HAMAFRET IGITIERE, FIRE 4 SRR B RIVERI[3] [4] [5] [6]. PRk, #EHHEfR
SRR T SRELREE 7, MR NNGEIEREZ B, SRR — Rt Sk i)y, HL RS B i sk R %
W72, TR H RTER A G s ) B A Az —.

# JN2#44 5 Momordica charantia, 74 78 BUREGRN, KNI #HHRHEAMEY) . Wi
o, NS 2R ARSI gy, Biltn: B (alkaloids). & F% 25 45 B (steroidal glucosides).
k%) (phenolics compounds) . ¥ IfiL f g ik AH 5% (lysophosphatidylcholines, LPC). FL#i 3V bk i 2 S #4) 44
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(conjugated linolenic acid isomers)-5 # 7 ki 8 =i 254k & 4 (cucurbitane-type triterpenoids) [7] [8] [9] [10].
VFZSCRRTE Y, 75 NAEA 28 i i 3 U M [11] . BRIRR 4 OBi[12] [13] BEIMLAE[14], LA R AMmsE
YA [15] [16]. WFFUIRIBH, 75 NALHE thF{K PPARy. SREBP 5 perilipin Z SRR T, JFH4hn 6@
YER, TE B0 R DT AR I A6 [17] AEARRT TR e mii e o, FIR 8. a5 58w 507
s MHTE P T 2 B H DU R DA =ws 8 &4, Bt B 2 =is Kb SR W& ) LPS s =
RAW 264.7 BRI 2 —E A B S K R A KRB 2 53 WA [18].

FIESJHE 2 BH T 00 0 07 4 184 A 5 o4k, ETT S BUR DR 2 AR BRIk, 3 i S A e D7 4 A 0
225y 2L 55 R ITT AR S AL, KA BT AT 5 AH SR 2 R AE[19] o EH T REJRE 4 i) i A 7 =, AE R
BT R PR g R B it T 37 02 BB RSB 7, B H RTTE SIS AL 9 5 n kB AN 25 T A g i 4k £ i
FEUAERA . BB EEWMEMIE AT, WEFEZ A AR, Bk =855k 2 MR E b
JREZ ZA o DRI, ASHI TR LUB & M IR bR R F 3T3-L1 mi s i 4e il e s =, R0 =M g b
i N RRFIF TR A RERIOR Bl L8 NEA R C08) Ir 2 B0 5 2 200, %F 3T3-L1 /i
JUE P77 4 L 2 KR 240 B S S i e, 9 ELE A AR B

2.
2.1, R

AMI AT FH 2 =3 B by UM RERIR B 63 B SR SRl RxfE s 2 maeft, HowR| 4k
A Fh 5 H R0 B B =M e M INm &R, 2050 83 5% I (Momordica charantia). % /RBEE 72
(Momordica charantia MDS72) 57 /R 481% 33 (Momordica charantia ONS33). 3% TN R A M, Bl
F, RIMBZERR, KA, HEZL 500 Aw, AEEERRAEFR, AGE T &F; w5 HE
i 72 EANEE NS RN, NTRZJES 5 kG i, Remat, Rk, $R
KT, SREL) 450 A v MR 33 YR B H ARG Bk 4 i X 2 v I P, 28 5 AE IR YL G ik
W o7 ab, REgk, RNBERR, RLRAKAE, HREZ 600 Aw, it =Fw Rz M558
WIS LV R T 0, P R TR 1 5 SR AR K

22. FRIMAR. BMISHENZENERIGIE

Sy IFEEL 4 OSE RN, 75 NHHEE 72 59 )R ppggiE 33 2 WM RS PR R TEOE R, #
TN 40 mL Z ANFERRAEEFIOK. HEE. OFF. BSO8R 2BE), LA parafilm K4 BEE G, A TR 5 4%
(rotator shaker) T = i R = (100 rpm. 24 /NG, 28500 38 Ja DAY 3R 48 504 VR T 16 Cet st /K 22 4) 77 =k
TR S R, B-MERE T = E 2R, JRrEEEERE, AR R. A5 R KR4S 4
FrJy: 3R N(Momordica charantia, MC). 7 /RIJ]i& % 72 (Momordica charantia MDS72, MCMDS72).
P4 % 33 (Momordica charantia ONS33, MCONS33). fh1-(seed, S). & A(fruit, F). 7KAEH(water
extract, WE). HIEEAHUY)(methanol extract, ME). ZEEZ£HIY)(ethanol extract, EE). A ZEHL ) (acetone
extract, AE)5 2.8 Z.lE 2 B Y (ethyl acetate extract, EAE).

2.3.3T3-L1 RifERi4mpRZ 3% 55

3T3-L1 Hi 5/ 4tk (BCRC No.60159)1 H W 172 N & i Tl R R FL T, A= B IR R AT SR 58 v
(B, ¥T). LAREFEH[90% Dulbecco’s Modified Eagle’s Medium (DMEM &4 4 mM L-glutamine 5
4.5 g/L glucose), 1.5 g/L sodium bicarbonate, 10% bovine calf serum 55 1% Penicillin-Streptomycin], T-37°C.
5% SRR FRARRG IR, PR EEPYOR B — I TR
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2.4.3T3-L1 BiBER 4ARRZ 4ARRAE KN E

¥ 3T3-L1 FiAE M 4H MK 1 x 10* cells/well F X\ 96 well plate 71, L 200 L high-glucose DMEM 5 5%,
T BUMARF R SO 57672 35 REEI(0, 50, 100 55 250 pg/mL), AT 48 /N HEFE, e MAEA
well FECH 110 pL 2 55 3%, 90 AN 10 ul 2 MTT [3-(4,5-dimethylthiazolyl-2)-2,5-diphenyltetrazolium
bromide] solution (5 mg/mL) T334 1597 3 /NG, K AT BE IR B, FEAN 80 uL 2 DMSO J&,
BT E 2 /N, DL formazan, R 43 KB &R 4092 4 B4 (UVM340, Biochrome, USA), LA 570 nm
WERSCAE, THEHUERA.

2.5.3T3-L1 RiBE R 4AREZ 4RRR B HA 4

¥355% T 10 em dish 2 3T3-L1 i iR Wi 4iAE(L1 x 10° cell/mL) LAAN[H] & 2R FB A7 -5 7 ) 2 365 IRAE B b
FJ5(0, 25, 50 5 100 pg/mL. 24 /N, Ll trypsin-EDTA ) R J&, L 1000 rpm. 4°C 250> 5 Z-&hUscSE4m i,
JAN 1 mL 2 70% 22 B e 4nie, =T 20 40805, BL4°C. 900 rpm 850 5 Bl & 48, Pl 1
mL 2 PBS {&¥EHIKJE, M 0.5 mL 2 Pl solution (40 ug/mL propidium iodide), 7 37°C NI %M 15
S5, iR LA FACScan 3t =41 g {X (Becton-Dickinson Immunocytometery Systems, San Jose, CA, USA)#EAT
3 HT

2.6. EBRRUSHH

3T3-L1 i 17 240 LAAS [R] B [] (1, 3, 6, 9 5 12 /NN AN 25 pg/mL 2 3 S ST /K ZEEU AL 2
2 PBS #F¥E k)5, NN 300 L 2 lysis buffer solution, Kigmi L& JIEI R G, B Tukigd, FH#S
BRI T A0 PR B R, B/ R REM S, LA bio-rad protein assay (Bio-rad Laboratories, Hercules, CA,
USA)BEAT 8 [ 5 3 B IR, 318 FH bovine serum albumin /EAREY) 2 58 &3 4 - 40 I B HE I N. 60 uL (5%)
protein loading dye, T 100°C#lzKkHin#k 10 0% f5, SZRIE T-UK EARIEA A, AR -20°CUKAE 5 -
V511 48 U 2 20 VBRI AT s bR v 23 7B ) multimarker (1~2 plL/lane) T~ 10% 58 75 475 T i i A H ik e Je Ak L vt
o, BEATEEEIUHIK A B, @ RAHLE 70 fR4FZ) 15 2 Bh, fRAE s E I stacking gel J&5, K HUER I N 140
REE, 21Uk 60 4350, HIKZE WS, FIH bio-rad mini protein i X B %, LA 400 mA #EATEET, 170
I 5 B PVDF membrane, B - 5% 2 it i A= 4 7 [ Jig %3 % - PBST buffer (PBS A 0.1% Tween-20)],
YE a3 B Ak (blocking), Tt T 88 5¢ 1 /My, #5235 BL PBST buffer, i3 5 7208t 2 I A —Z& il
(primary antibody), T 4°C FERBGR, FFLA PBST idk 8 0% 3 k)G, M —Zdifhk(secondary antibody)
TR TEM 1 /hE, 24 PBST 6t 8 708 3 UJa, L ECL kit #H4T 260, IFA AR R4
(Luminescent image analyze, LAS-1000, FUJIFLM, Japan)#£4T 23 #T

2.7. Gt

S5 K ] SPSS THE ML T Bt AT b A2 A E A U LA Student’s t-test #E4T 7047, p < 0.05
NEARENESR.

3. &ER5vHe
3.1 FRIGAR. BMAKRANZEMZER* 3T3-L1 sibs 4z a4 &0

JE s M MO T e i AR, B HEE AT i 0 40 A 38 2E 55 16 i 4l B 44k, TR i 0 4 A 1 AR B S
A T 0 40 L AL O S U 26 2R [20] [21]. IRIE, ARG R AR R« SAL RV 77 2 75 AU, 40 Hoxt
3T3-L1 Al i 5 4 2 0 A K AN i i B 4% 2 52 . 36 1~3 SNAR[RLS R AL 5 A7) 2 38 TREE U

()
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Table 1. Effects of different solvent extracts from the seed and fruit of Momordica charantia on cell growth in 3T3-L1 prea-
dipocytes
= 1. ERFNFFFRATEIATZERYIXS 3T3-L1 A A4 < 204 K S0

Bitter melon extracts (ug/mL)
Cell growth (%)

0 50 100 250
WESMC 100.0 0.1 80.3+7.4" 79.6£11.6 52731
MESMC 100.0 £ 3.6 86.5+6.3" 86.4+2.1" 91.9+4.0
EESMC 100.0 +2.4 98.1+4.6 99.1+4.8 96.5+3.0
AESMC 100.0 £4.2 93.8+2.9" 96.9+1.7 1009 £4.1
EAESMC 100.0 £8.3 97.9+5.3 94772 1025+1.2
WEFMC 100.0 £6.1 81.1+7.7 73.8+£7.0" 548 £5.6"
MEFMC 100.0 +5.2 98.1+3.2 89.1+6.6" 100.4 + 8.9
EEFMC 100.0 +4.3 98.7 +6.2 100.7 + 6.6 1012 +5.3
AEFMC 100.0 +5.1 101.0 +4.6 105.8 +3.2 1121+ 2.0
EAEFMC 100.0 £ 4.0 105.6 £10.1 105.2 £5.5 101.2+9.3

Cell growth (%) is expressed as control at 100%. Data are expressed as the mean +SD (n = 3)."p < 0.05 indicates significant difference from the con-
trol. 3T3-L1 preadipocytes were incubated with 0 - 250 pg/mL of bitter melon extracts for 48 h at 37°C in 5% CO, incubator. WE, water extract; ME,
methanol extract; EE, ethanol extract; AE, acetone extract; EAE, ethyl acetate extract; S, seed; F, fruit; MC, Momordica charantia

Table 2. Effects of different solvent extracts from the seed and fruit of Momordica charantia MDS72 on cell growth in
3T3-L1 preadipocytes
2. HINBREIE 72 #hFRRAFEIATIZEEAS 3T3-L1 miAs 48 2 A% KM

Bitter melon extracts (ug/mL)
Cell growth (%)

0 50 100 250
WESMCMDS72 100.0 +11.8 47.1+104" 452 +9.7 34.3+59"
MESMCMDS72 100.0 £5.0 1009 £7.5 1022 £3.5 111.9+55"
EESMCMDS72 100.0 + 4.0 102.7 +5.7 99.4 +4.0 98.9+3.3
AESMCMDST72 100.0 5.2 953+7.1 949+5.6 965+7.1
EAESMCMDS72 100.0 + 6.5 95.3+10.0 95.0+11.0 709+2.8
WEFMCMDS72 100.0 £ 6.7 942 +3.9 93.6+5.5 624+7.6
MEFMCMDS72 100.0 £11.3 99.5+6.0 99.8+2.0 95.4 £10.1
EEFMCMDS72 100.0 + 2.4 1025 +3.4 97.1+35 99.5+5.0
AEFMCMDST72 100.0 + 4.6 1015 +3.7 1045 +5.0 99.9+2.1
EAEFMCMDS72 100.0+1.9 93.8+5.2" 88.6+1.9" 1042 +9.6

Cell growth (%) is expressed as control at 100%. Data are expressed as the mean + SD (n = 3). "p < 0.05 indicates significant difference from the con-
trol. 3T3-L1 preadipocytes were incubated with 0 - 250 pg/mL of bitter melon extracts for 48 h at 37°C in 5% CO, incubator. MCMDS72, Momordi-
ca charantia MDS72

3T3-L1 Hif N W4 Mz 2B B A= Kesmm . ¢ 1 DR B8 TINRR 1~ 5 R A [V R 23R B 3T3-L1 1if i 1y 4t
A AACFE, SRS, SEIR S TR TR B (WESMC) 5 3 3 7 IR -1~ Y B2 2 BV (MESMC) 7R K
J& 50 % 250 pg/mL B, B AT 3T3-L1 A g7 40 404 K (p < 0.05), H I s LA 1 H 4l
5 52.7% (250 png/mL WESMC) 5 86.4% (100 pg/mL MESMC). 3f 535 IR 1 5 i A5 U (AESMC) T

()
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Table 3. Effects of different solvent extracts from the seed and fruit of Momordicacharantia ONS33 on cell growth in
3T3-L1 preadipocytes
= 3. HIURLEIE 33 FFRIRANRELAFIZERAIXT 3T3-L1 BB 4HAR < ZHRRAE K F200

Bitter melon extracts (ng/mL)

Cell growth (%)

0 50 100 250

WESMCONS33 100.0+8.2 112.1+53" 96.6+7.4 71.1+39°
MESMCONS33 100.0+2.9 985+1.3 88.9+2.9" 113.8+2.3"
EESMCONS33 100.0+2.7 102.2+4.3 101.2+2.6 98.3+10.7
AESMCONS33 100.0+2.7 102.1+35 103.5+4.2 114.7 £ 36"
EAESMCONS33 100.0+6.7 102.7+4.1 95.9+0.7 97.8+9.5
WEFMCONS33 100.0 £11.6 119.6 2.9 929+11.9 144.2 +14.3
MEFMCONS33 100.0+2.7 99.8 +£3.6 99.8+4.4 102.3+2.0
EEFMCONS33 100.0+3.1 100.3+4.1 98.5+4.5 117.1+6.2"
AEFMCONS33 100.0+2.3 93.4+23" 87.5+4.3" 92.8+32"
EAEFMCONS33 100.0+6.0 103.6 £5.0 112.3+5.7" 112776

Cell growth (%) is expressed as control at 100%. Data are expressed as the mean + SD (n = 3). "p < 0.05 indicates significant difference from the con-
trol. 3T3-L1 preadipocytes were incubated with 0 - 250 pg/mL of bitter melon extracts for 48 h at 37 °C in 5% CO- incubator. MCONS33, Momordi-
ca charantia ONS33.

50 pg/mL B AT B E R A K A 93.8% (p < 0.05), SEHE UM T 2.1 2. B8 % B (EAESMC)TE 100
pg/mL A] FEARAAE K 2 94.7% (p < 0.05), TR AP+ ZEEAEHU)(EESMC) G 2. 2 # i 3T3-L1
BT A AE K 2 AR . SRR TR /K AR BN (WEFMC) T 50 & 250 ug/mL i, B HAH 835 %
fik 3T3-L1 A dm i Ak K 2 B8 J1(p < 0.05), H-T¥KJE 250 ug/mL B AT BEAR AN IR A K 52 54.8% . SEHR AR
R EAIY)(MEFMC) TR 100 pg/mL i, HEE 3 FFEARAIMAE K 2 89.1%, 3¢ JE IUR A LA EL
PI(EEFMC). 3 SJL % JIUS A 1 i 46 B (AEFMIC) 5 3 L35 TR A 2% 2. T8 A B (EAEFMC) WU 6 125 4101 il
3T3-L1 BTARMG A0 M 2 AR B Fedi H , DARE TR EUY) (1 mo/mL)Ab 2 3T3-L1 Hi fig 74t A 48 F 72 /INe 5
FLRT 52 250 3T3-L1 Al i 17 4 it 2 4 14 A [22]

T NBHIE R 72 M7 5 BRI FEF 2B AT 3T3-L1 A e i an A Kz 5em, e 2 4950, 35 K8
B 72 P K AEEUYI(WESMCMDS72) T3 & 50, 100 5 250 pg/mL B, 5 H & 2 0] 3T3-L1 7l fig /i 48
M K2 AEfH(p < 0.05), HATHIFFIKZE 47.1%. 45.2%5 34.3%. 5 /NHJIEL 72 Fh 1 2.0 2B 3B
(EAESMCMDS72) T-# & 250 pg/mL i, 7] F#A% 3T3-L1 B iR 4 i A4 K & 70.9% (p < 0.05). {H 255 LR
TEE 72 Fh-7 H BEA I (MESMCMDS72) . v TNBHIE & 72 Fl-7 ZBEA U (EESMCMDS72) 5 75 JIN B 1 1%
72 FpF TR A A B (AESMCMDST72) %} 3T3-L1 if i 7 4t i 2 AE AN BA il - o TICBHE i 72 LA
KAL) (WEFMCMDST72) T3 5 250 pg/mL B, G 5 35 B4 3T3-L1 #if fig B 40 i A= K 52 62.4% (p < 0.05),
o NHITELE 72 RIA LR LEEAI(EAEFMCMDST72) 19K % 50 5 100 pg/mL i B H B2 ikl (p <
0.05), 35K 4 93.8% 5 88.6%. 75 KNHIIEIE 72 A H EE X BUI(MEFMCMDS72), % NIiE % 72
R IR (EEFMCMDS72) 55 85 JIRBH T 1% 72 SR AT TR B 25 BUI (AEFMCMDS72) AN B 3T3-L1 Hif
R4 K2 B8 ST WFFCE R, BL 2%, 591 10% I Ab B A B IE T 4n i e, 2o ml S5 3 )
G A 2 AERL7].

()



IKYESE 5

7 3 ONE RN 4EiE 33 Fh T 5 A VAR B 3T3-L1 Bl gn e K2 fm, g5 R EoR, %
JRIR 4 33 Fil 1 /K ZEEUY)(WESMCONS33) T3 i 250 pg/mL I, 7] 822 P4 3T3-L1 mif g i i 4 K &
71.1% (p < 0.05), 7 )Kyh4Eik 33 Fh 7 I EE 2 B (MESMCONS33) T & 100 pg/mL i, AT FFR 40 i A= K
% 88.9% (p < 0.05), ¥/RM4Eit 33 Fl 1 LEEAZHUYI(EESMCONS33). 7 N4k 33 -1 P i 26 B4
(AESMCONS33) 5 K4 ik 33 FiT 4R L. B A BV (EAESMCONS33) ok il 2 41| 3T3-L1 i fig s 4t
WA Kz BE . 4%k 33 S P P i A5 U (AEFMCONS33) T3k % 50, 100 5 250 pg/mlL i 5 B 2 3%
PHIER (p < 0.05), FEAERRRA K ZMEFH A 87.5% (100 pg/mL). {HjE, R85k 33 FAKEERY)
(WEFMCONS33). # /Ryh4gik 33 WA H BRI (MEFMCONS33). M h4gik 33 R LRI
(EEFMCONS33) 577 JR b4 ik 33 SR 4R LBE A EY)(EAEFMCONS33) M TG 2 2 34 B#{I% 3T3-L1 i A
iz AR, HMERY P E & =R 8 =ik S =i 2 2) . MR e TR, JLREM
TR R) GV R ER SR, LRSI, FHrT R FRK 3T3-L1 1 ig iy 4 i 2 19 4 [23] [24]
[25] [26] [27]. FIAE & =whdsz v N o IOM 1 22 U Ab B 3T3-L1 mi g 4if, Hon] B (K 3T3-L1
AT FE 7 4 0 2 4 M A7 9 %6 [28] [29]. WFFCHe . M2 o vl 2 3 BRI 3T3-L1 A A A e A=, b i P4
3T3-L1 g/ 40 2 BB 1E FI[30] [31]. Bt4h, Chou Z5(2012)F 5t 7RdEH, 74 2 9c, 11t, 13t JLAEIY
JRVHIR PT ik 25 RIS 3T3-L1 AR A 2 A7 35 3, JFi@E &1k ERK, {218 PPARyBEIRAL, #E M| 3T3-L1
A AR AR 34 [32] « 5 R 5 A5 501, 76 30 Ry IRZEHU A, DA L35 JIURI -1 /K ZEHUP) (WESMC)
SRR /K I I(WEFMC) 5 BB 72 /KA RY(WEFMCMDS72) A B4 3T3-L1
AR AN AE K2 RE 70, WU SRR TR B0 i =Py AR, R0 IOt 3T3-L1 i i iy 440 il 400 i J& 34
VAR 51 R AN T2 5.

3.2. ERENMFKERY, EREMRAKERYSENRIEE 72 RAKERR
3T3-L1 RiAsAh4RPa Z 4 Ra A HAEE R

I e ) 1 5 00 B T R R A AT 8 A 2 B 2 32 N, A A T BR A5 SZ 5 DNA 2 B4l
T 4 6L ) ) 2 3 ol 7™ 2. DN B2 453 1T (i A 240 7 1) B T2 [33] o F FH VAR N B A0 A BEAR VAl R ) 2
JRAEEY), ARG, 30 R RIS K 3T3-L1 A A 40 i 1 2 75 =& 298K A i
T4 AR 2 AR, DRLARTIE UK X 3T3-L1 Hi A 40 i 44t e ol R 2 AT R ) o ] 1 DR B IR
FIKZEBUY)(WESMC). 3 5355 TSR AL /K 25 B (WEFMC) 538 B I 8 72 S /K 2 B (WEFMCMDST72)
XF 3T3-LL il fi s 40 M - 40 M 8 T o 2 emm e el 1 195, SERE IR /K A HU (WESMC) T 0
ug/mL B}, 3 GO/GL #iZ 434K 62.7%, i AbEESF 5L IR T /K 254 25 & 100 pg/mL B, GO/GL H#i4)
A H 4 EL 43 7 A 81.3%. 80.6%-5 80.0% (p < 0.05). 3 F77 IR R /K X EUI(WEFMC) T3 5 0 ug/mL I,
H: GO/G1 HA4HHuJH #7341 68.8%, 177 b FH 3= S AR IR ZEEX)(50 ng/mL WEFMC)JE, H GO/G1
AT 72.3% (p < 0.05). HIIE] 1 1550, % REHIEE 72 FR/KZERY)(WEFMCMDS72) F# 5 0 ug/mL
I, L2 R 3 4341 T GO/G L 2 L5 oy 64.0%, 1y A 3 5 TN BH i 3% 72 R /K ALY (WEFMCMDST72) 25,
50 5 100 ug/mL J&, GO/GL #4345 4375l i&. 2 $2 T+ 42 80.8%.76.6%5 67.5% (p < 0.05). Z5&r ik &5 13501,
SESRE FR T /K ZEHU) (WESMC) X 3T3-L1 i JI 7 4 M LA A A R 4 4t ) B934 ¥ T GO/G L Bz 25 5 .
Popovich %5(2010) W Ft &5 AR, & & =R AW o RAEHY), a8 3T3-L.1 R JIg 7 4H i 2 20 A J& 3
5T G2/M M, Bl 3T3-L1 AR A0 2 364 5 AR HERN[28]. A DA b ah AR A, SE S IR
FKZEHAY)(WESMC)X 3T3-L1 if fig U7 4t i i 453 T~ GO/GL IR AR B N R, WU SRAIF TR 0 3
S SRR 7 7K BE A (WESMC) ik 47 41 it F& 1 42 i AH 56 2 43 - HILRIER 1 o
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Figure 1. Effects of WESMC, WEFMC, and WESMCMDS72 on modulation of cell cycle in 3T3-L1 preadipocytes. Cell cycle
distribution (%) is expressed as control at 100%. Data are expressed as the mean + SD (n = 3). "p < 0.05 indicates significant
difference from the control. WESMC, water extract from the seed of Momordica charantia; WEFMC, water extract from the
fruit of Momordica charantia; WESMCMDS72, water extract from the seed of Momordica charantia MDS72
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HARNE . ZBBEREIEA ST (%) RN 2 LUEHILRIRE 9 100%. FIRM 2B UFIE + fEREESH =3). *p<0.05
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3.3. FEREINMFRZERMX 3T3-L1 WIS A 2 A ABIE X ERRAZ N

ST FE SO R 4% 2 S R AN B SO IR A L 4 R R RS R I (CDIKs) 5 4T i R M 2
(cyclins). WFFLFRH, cyclins 5 CDKs 45 & Ja A A7 18 72 40 it 8 301 2 3, A 468 200 i 368 e 4 8 393 10 R [
FrBt. CDK2 25 D #ak E %Y cyclin 454, CDK4 1 CDK6 N5 D A cyclin 454, #bimiiis G1 #ARt
#.CKI (CDK inhibitor) >4 cyclin/CDK & & &z il -, .7 p21 K (p21.p27 55 p57) 5 INK4 FK % (p15+
pl6. pl8 5 p19), FEAENIATT CDKs, Mz anfih G1 ik S JH[34]. M+ p53 5
K] JEL B 4411 i 983 25 1 (retinoblastoma protein, Rb)Z THREARAL, NAHAE 5 R A K 2 #d) -+, AR 40
G1 #EN S HA[35]. WFFifa i, Rb & AMBIRIL(LIES), £1f cyclin D1 5 CDK4 il CDK6 JE & &
i, SEAMRAMEEN S #l. A, Rb & A KGN 5 S RA A SR A, 3 S BURRE K
4:[36] [37]. & 2 NS SR TR T /K A EI(WESMC) % 3T3-L.1 1if Ji i 41 i 2 40 B & M S B (A R L 2 5
M, %1 pl8. CDK6. cyclin D1 5 pRB JNifi#% GL I FEZ #HCE A, M 2 g5 R E/R, P25 pg/mL
Z R MK HUI(WESMC) A 21 3T3-L1 R 4HMu S, pl8 MR T 1 & 12 /PRI EA R

WESMC (25 pg/mL)

(h)

pl8
fold

CDK6
fold

cyclin D1
fold

p-Rb
fold

p-p53
fold

p27
fold

CDK2
1.11 fold

1.00
f

1.01 1.02 0.95 0.87
e X B 1 X XK ]

Figure 2. Effect of WESMC on protein expressions of p18, CDK®, cyclin D1, p-RB, p-p53, p27, and CDK2 in 3T3-L1
preadipocytes. 3T3-L1 preadipocytes were incubated with 25 pg/mL of WESMC for 0 - 12 h at 37°C in 5% CO, incubator.
The relative protein expression was quantified using densitometry and Image J software, and calculated in reference to the
B-actin reference bands (n = 3). WESMC, water extract from the seed of Momordica charantia

2. EREMMF KRS 3T3-L1 ATAsAA4HREZ p18. CDK6. cyclin D1, p-RB. p-p53. p27 5 CDK2 EHFKEER
WMz 80, 3T3-L1 RIASATAMREIE ST 37°C. S _ S s, P25 ng/mL ERE M FREETIIE 0 - 12
h. HMEBRETICEEL L Image J RE#HITHH, FLL P-actin EARKRIMNEANSEHITHEEEH = 3).

WESMC AR &M FIKZER4)
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ERFHER (p < 0.05), HEAKMER 6 /Nif(3.16); CDK6 7 12 /N HA S AEHIHIERH, HAapHIaes1h
0.86: TEAMMUE I A cyclin D1 Z R I b DASE R TUM-T /K ZEHU)(WESMC) AL 3 9 15 12 /N B HAii
YERT, HeAMh) 8 B 2 35379 9 0.85 55 0.58. 7E p-Rb Z2 R I _E, 19 5 12 /i & B & 240145 H (p < 0.05),
HERMHI R A RIN 0.86 (12 /). p-p53. p27 Al CDK2 Ny G1 HIHkAN S Wl EEEEA. i,
p-p53 5 p27 AR T 1 % 6 /M B H 2 FRIHEH(p <0.05), HEARLIAEH 514 1.11 (6 /M)
5 1.11 (L /hRF): CDK2 WITE 12 /N BAT S A fE A, AR Ih 0.87. BHFLHEH, &&=k
Gz N CEERER), ReRE e Tt p21 5 p27, FF40] CDK2. CDKA4. cyclin D1 5 cyclin E 2 &L,
HETT 5 5 11 41 e 40 - 44 L J) 435 E. G I [38].

4, 4Eig

it FIRERA A, AW TR AR R AL SR ZERUITAS 2w RAEHY), 45 I 30 iy
JREEE Hh DA B TIOR - /K AU (WESMC) e HAM il 3T 3-LL il 5 /7 48 A 2 A A A0 8 42 4 P Jo 5 454
HArigE i 271 p-p53 5 CDK il 1 p18 55 p27 X B A KIM, JFF#(K CDK2. CDK6. cyclin D1 5 pRb
ZEAFERI, WA BRAC 3T3-L1 TR ARG AR H o BURRT T RCAIE S F O /K ZE L),
B ST 3 1o 0 R A, T 3T 3-LL i AR 4 A A A K

B oW
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