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The Effect of Prunus Mume Extracts on the Growth of HepG2 and HeLa Cell Lines

Jung, Seung-Eun - Bae, Ji-Hyun'

Department of Food Science and Nutrition, Keimyung University, Daegu 704-701, Korea

ABSTRACT

This study was undertaken to investigate the inhibitory effect of Prunus mume extracts on the growth of Hep G2 and Hela cells.
Prunus mume was extracted using the following solvents: hexane, chloroform, ethylacetate, methanol, and hot water. The effect on
the growth of each cancer cell line was examined by MTT (3-[4,5-dimethylthiazol-2-y1]-2,5-diphenyl tetrazolium bromide) assay,
cytotoxicity testing, and microscopic observation. The ethylacetate extracts of Prunus mume at the concentration of 250 pg/ml
exhibited the greatest inhibitory effect on the growth of Hep G2 in the MTT assay. In cytotoxicity testing, the treatment of the
Hep G2 cells with ethylacetate extracts (1000 pg/mi for 72 hrs) destroyed 75% of the cells, and morphological changes were also
observed. Furthermore, the hexane extracts of Prunus mume at the concentration of 250 pg/ml exhibited the greatest inhibitory
effect on the growth of HeLa cells in the MTT assay. The treatment of the Hela cells with the hexane extracts (1000 pg/ml for 72
hrs) resulted in the destruction of 68% of the cells. Fibroblasts were not affected by either ethylacetate or hexane extracts of Prunus

mume. (Korean J Nutrition 35(4) : 439~445, 2002)
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o)A T3t hexane, chloroform, ethylacetate, me-
thanol®] 4717 f7]8uli9t G5 o83l EAH o2 &
g FZ3l9ct. 359 He rotary vaccum evaporator
(EYELA, Japan)°llA Z<¢ 554121 & DMSO (Dime-
thyl sulfoxide)ol ¥ =82 ol 0.22 pm sterile sy-
ringe filter (Corning Co., N.Y. USA)dl| o1}, A7A|A
WE B@stdA AT

2. M EF Y

7 A ZF (Hep G2), A AEF (HeLa) % A%
A|E (fibroblast)= A-&wista st Az g= AE
F 280l Eopito}l -196TC WA A2 =0] BASIH
A ARSI 2AHEYS AIEF HeLast 424 AlE<Q
fibroblast® 1% penicillin-streptomycin® 10% FBS
(Fetal Bovine Serum)7} &8 DMEM (Dulbecco’s
Modified Eagle’s Medium) 10 #j#]oll si<faldar, 7+t
A EF2] Hep G2+ RPMI 1640 vi=]4l 1%9] penicillin-
streptomycin®} 10% FBS (Fetal Bovine Serum)& #
7¥sked 37¢C. 5% CO, ¥i%7] (Sanyo MCO-175, Japan)
AlA wigstdet. wMigE 7o Alxe dFYel 2~33
=g ugetdA flask vhgel] AE7F 90%0]/d Apehd
PBS (Phosphate Buffered Saline)® A% ¥ 0.05%
trypsin-EDTAZE A28l flask vletollA] |l & Ao
wj st

3. MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-dipheny! tetra-
zolium bromide) assay

Trypsin-EDTA A& 2 A3 cellE 210° cells/mls
T2 96 well platecl] 100 pl¥ BF38t1 o] AL 4A3F &
QF 37T. 5% CO, ¥ig7]olA g 2 F v FE2HE
0 pg/ml, 50 pg/ml. 250 pg/ml, 500 pg/ml 2 1 mg/ml<]
TEHE HUISHAY. o] AEjlA] 48A12F F<t BigAI
T MTT ANeke 2 welld 10 g8 A7ksta 4137Hs<t
37C. 5% CO. ®ld7lo HAAAE P4 Hepde
formazan A%E& &3)A1717] Y8 SDS (Sodium do-
decyl sulfate) 9% welld 100 p¥ A7t 3%
vjFA|Zl & ELISA-reader (DENLEY, Japan)® 492
nmlN FF=E S0

4. Cytotoxicity test & S0/ #&

Trypsin-EDTA X&§ cellg 2 x 10* cells/mis =2
60 mm Petri dish (Corning Co., N.Y. USA)ol| 5%t
F 4AZr TS 37T, 5% CO, wiF7]ol wjgA71a Lo)
FZES 0, 250, 500 2 1000 pg/ml B== Z+zt #7138k

o] 24, 48 R 7277} v FBEA HolUe MEFE ATt
Aot vigE AXE 50 UE Hstd FLI ¥ 0.4%
trypan blue dye®} & 4o Ao 127 WA F
hematometer (0.0025 mm® Neubauer Co., W. Ger-
many) & ©|838ld FAHA g2 ME, Z Holde AX
o] £2 AL E£3 o) 220 93 A EF
o] 719} o) ¥3lE inverted microscope (Olympus
CK2 PM-10AK3, Japan) 22 #&sln #gsiich"”

5. BHAN X BN

33] HHE A A3 dojR AFEL SAS programS o€
3lo] ANOVAR-AS AAJ8}3L, Duncan’s multiple range
testE ©|831] 2zt T1F 2 ol A AolE AL

1. MY MEF ZA9 A= 20 F5E9 9%

B AgolA] 21438 Quhe] hexane, chloroform, ethy~
lacetate ¥ methanol &3 ¢ FE85 47 0 pg/
ml, 50 pg/ml, 250 pg/ml 2 500 pg/mle] =& T
H MTT assayE A% 47 Table 17} 22 29E& 4&
4 ATt 7k Al EF2 Hep G20l thgh ovf) 582 A
A A e v 25575 IA JEEES ¢ 5 ATh
53] 2919 ethyl acetate FEE2 %-¢ 500 pg/ml &%
oA Hep G29 Z4& 45%7H4 AT = Ade™ 250

Table 1. Inhibitory effect of Prunus mume extract on the growth of
Hep G2 cell” in MTT assay

. Absorbance Inhibition rate
Sample concentration (ug/ml) ©O.0) %
Control 0.59 + 0.06*
50 0.55 + 0.04° 7
Hexane extract 250 0.51 + 0.02° 14
500  0.50 + 0.02° 15
50  0.58 + 0.03* 2
Chioroform extract 250  0.52 + 0.02* 13
500 0.46 + 0.01° 23
50 0.56 + 0.70° 5
Ethylacetate extract 250 0.34 + 0.02° 42
500 032 +0.02° 45
50 0.57 + 0.02° 4
Methanol extract 250 0.52 + 0.02® 16
500 050 + 0.02° 21
50 0.58 + 0.03° 2
Hot water extract 250  0.49 + 0.01* 16
500 0.47 + 0.01° 20

1) The cell concentration was 2 x 10* cells/ml
2) Means with the different letters (a,b,c) within a column are sig-
nificantly different from one another at p < 0.05



g/ml SEANE 34 94 248 B 299 hex-
ane F£E5¢ 500 pg/ml 352 AL AL 15% 8%
Ad&S BA3, chloroform F&ES 23%, methanol 3
28 9 95 F2E2 47 21%9) 20%9] 47 Ases
ehfQth vl ethylacetate 5589 7t NEF F4)
A Z3= 50 pg/mlolME 5%, 250 pg/mlolAE 42%,
500 pg/mldlXE 45%9 Ases 42 Jehia 250
pg/ml FE o FHE F9H (p <0.05) A AsRE B
Fct webs B Aol ARG ov) FEE F 09t AEF
FAE 7P oA o R AAs EEL ethyl acetate F
298 ¢ F I 250 pg/ml B VFAARE B
A g7t vepdS & 4 A

2. N3 MEZF FA ONE o) £589 9%

Aok MEF HeLaol i o) 3589 A% A3
A3 Table 29 Zo] vERdth 2vl¢] hexane &
< 500 pg/ml BEZ H7I AS- 23%9 A3 A4 27
€ 293 chloroform, ethyl acetate, methanol 2 €
FEEY S 7Y w244 A7 21%. 11%. 10% 2
12%9 34 A#-S Yeh)] 2¢] hexane & 20] &}
T AEF FHdd M 2 e nES 4 F U
L uj¢] hexane FEE0] A AX T4 njxE 93¢
< 50 pg/ml. 250 pg/ml 2 500 pg/mle] FLER AuR
A3 27 4%, 19% R 23%9 473 A#A&S JeEhisie
5 250 pg/ml FEAAFE K49 (p <0.05) AF A
e BYr}. 2v)9) ethylacetate % & hexane 5%

Table 2. Inhibitory effect of Prunus mume extract on the growth of
Hela cell” in MTT assay
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Zo] 4 MEF2Q fibroblastdl] PIAE F3e ZALE E
B}, Fig. 1 ® Fig. 28} 2o] ¥ 23& 2% F4 Ax9
ARdde WEE 2 ¥eS ¢ 4 U8t 4
Hwang 5°& 29 4§ oz 2520 71t A¥E
Hep G298 $41& dxl@tte 8t92m, Lim & SRB
assays $otd @39 FGaAE AHE v}, 7S A
o] Z2lo] FAel ethylacetate FEENA 713 =A o
A 2 AEFH o= B39 hexane F& 80| 714
2 4% Ad AAE YeEhdTD Basigin.

3. 00 FEI 1Y H AFY MEZT Ot MEEY
on

o} FEEo] It ¥ A3 AEF Aol viXE 9
s A3 At 571 /] v FEEL vEY
(0 pg/ml, 250 pg/ml, 500 pg/ml 2 1000 pg/ml) & 2zt
H7rsha 24, 48 2 T2A17F vigetHA] HolglE AEFE
Alsetsitt. Table 391419t o] Hep G29] 3% 4% &
v 2EE-S 1000 pg/mlIEER Hrkste] 7247 i 7]
A hexane 289 4% 51%9 AX¥ 5L Vel
o1, chloroform $&2-2 61%, ethylacetate 582

-

Absorbance (0.D.)

Sample concentration (ug/mi) Absorbance Inhibition rate
(0.D) % 0 50 250 500
Control 0.61 + 0.03* Concentration (pg/ml)
50 0.59 * 0.03° 4 Fig. 1. Effect of ethylacetate extract from Prunus mume on the growth
Hexane extract 250 0.49 + 0.03° 19 of fibroblast cell in MTT assay.
500 047 + 0.03° 23
50 0.60 + 0.02° 2
Chloroform extract 250 0.49 + 0.02° 20
500 0.48 + 0.02° 21
50 0.60 + 0.03° 1 g
Ethylacetate extract 250 0.55 + 0.05® 11 o
500 0.54 + 0.03* 11 y
50 0.60 + 0.02° 3 3
Methanol extract 250 058 + 0.03% 5 2
500 0.55 + 0.03 10 <
50 0.60 + 0.30° 2
Hot water extract 250 0.54 + 0.02° 12 0 50 250 500
500 0.54 + 0.03" 12

1) The cell concentration was 2 x 10* cells/ml
2) Means with the different letters (a,b,c) within a column are sig-
nificantly different from one another at p < 0.05

Concentration (ug/ml)

Fig. 2. Effect of hexane extract from Prunus mume on the growth of
fibroblast cell in MTT assay.
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Table 3. Cytotoxic effect of each Prunus mume extract on the Hep
G2 cell”

Table 4. Cytotoxic effect of each Prunus mume extract on the Hela
cell”

. Cell number Cytotoxici . Cell number Cytotoxici
Sample concentration (ug/ml) (x 10" cellsiml) v % ty Sample concentration (ug/ml) (x 10" cellgiml) y % ty
Control 11.92 + 1.66™ Contro} 12,67 + 0.387
250 8.75 + 1.95° 27 250 6.50 + 0.35° 49
Hexane extract 500 7.87 + 1.12% 34 Hexane extract 500 5.50 + 0.57° 57
1000 5.83 + 0.52¢ 51 1000 4.00 + 0.87° 68
250 7.50 + 1.09° 37 250 8.00 + 1.15° 37
Chloroform extract 500 5.00 + 0.66° 58 Chloroform extract 500 7.20 + 0.83* 43
1000 4.60 + 0.73° 61 1000 5.50 + 1.09° 57
250 5.50 + 1.39° 54 250 10.50 + 1.15° 17
Ethylacetate extract 500 4.00 + 0.25* 66 Ethylacetate extract 500 10.00 + 0.87° 21
3.00 + 0.25° 75 1000 8.00 + 0.25° 37
250 900 + 1.15° 25 250 1075 £+ 1.32° 15
Methanol extract 500 892 + 1.13° 25 Methanol extract 500 9.00 + 0.25% 29
1000 5.00 + 0.25° 58 1000 7.80 + 1.43° 38
250 7.00 = 0.75° 41 250 10.00 £ 0.25° 21
Hot water extract 500 6.75 + 0.75° 43 Hot water extract 500 8.75 + 0.25¢ 31
1000 4.50 + 0.50° 62 1000 7.20 + 0.43° 43

1) The Hep G2 was incubated with each Prunus mume extract for
72 hrs

2) Means with the different letters (a,b,c) within a column are sig-
nificantly different from one another at p < 0.05
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Fig. 3. Inhibitory effect of ethylacetate extract from Prunus mume on
the growth of Hep G2 cell for 24, 48 and 72 hrs incubation time in
cytotoxicity test.

75%, methanol 3282 58%, 712l1 dF FEFE2
62%9 AX 185 ehlo] @n9] ethylacetate &

Bo] 1M EF sl 71 & AEEA a98 e S
oF = Qi 27] v MEFE 2 X 10° cells/miFEE
she] AjZHE (24, 48 L 72A7H 2 AEF L Y A ESF
Z 38 E vl onf) 588 FA G2 Ux2TY FS A
7re} Z7he wet 242} 4 x 10° cells/ml, 8 X 10 cells/ml,

12 X 10°* cells/mlE AEF7E Z7kshe wba Quj9] ethy-
lacetate FEES T2 F A3} AlXe] o] JAE

1) The Hela cell was incubated with each Prunus mume extract for
72 hrs

2) Means with the different letters (a,b,c) within a column are sig-
nificantly different from one another at p < 0.05

£ & 4 A4 (Fig. 3).
HeLa celldl gt o F&5&E9 ME=s4 s3e
Table 4¢} o] Yel ov] F5E5 F/HE=Z 1000 pg/

ml 552 % 3%, 72A7 ¥ hexane FEES
68%. chloroform F&%-2 57%. ethylacetate FEE2
37%. methanol F25& 38% a2l 4F FE2EL
43%< AX #7&S Jehdo] 2ul®] hexane FEE0]

gt AEF il 71 AEEA St EE < 5 3
At 29} hexane 58S HeLa®ldddl F=¥ (0
pg/ml, 250 pg/ml, 500 pg/ml 2 1000 pg/mh= A7kt
o AX AFEEANE A4 2 b, o) 528 7R B2
279 79 A NEE (24, 48 2 T2A7H) 742 4 x
10* cell/ml, 8 x 10° cells/ml 2 13 X 10* cells/mlZ Al
F47} F7heHe v Q9] hexane F&50] A7k 7
S AE g7t dojdg #EE 5 YUt (Fig. 4). &4
219 ethylacetate #%& 2 hexane F&Eo] HA|

9] fibroblastdl "X+ &3=2 AHE ul Fig. 5 &
67 o] oAl AEuta)zt dojubA] ghgket.

Yang 57& quizsAle g4 FEEE 1.5 mg/100
ml FE2 HeLa celldl §4& A% 70%% F4aHE
£ e, Hep G20l disirE 40% F=9] s
2 #3331 methanol FEE9 39 4 mg/ml =
A HeLa celldll di3l 60%<] 43 A 7471 vk &
289t 39 Kim# Park2™ %3l9] dEddo] Az
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Fig. 4. Inhibitory effect of hexane extract from Prunus mume on the
growth of Hela cell for 24, 48 and 72 hrs incubation time in cy-
totoxicity test.
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Fig. 5. Effect of ethylacetate extract from Prunus mume on the growth
of fibroblast cell for 24, 48 and 72 hrs incubation time in cytotoxi-
city test.
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Fig. 6. Effect of hexane extract from Prunus mume on the growth of
fibroblast cell for 24, 48 and 72 hrs incubation time in cytotoxicity
test.
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Z20) njxe 238 dolrdrt 2ulE hexane, chloro-
form, ethylacetate, methanol 2 G52 2} F&81] 2
FE5E g 2ABYom, MTT assay, cytotoxicity
test ¥ #0173 #HF 55 Tk GHIE 4 A ERE
Dol gttt Hep G29] 7% 2019 ethylacetate F&E9]
b 2 A% A E3E Jehiden] MTT assay Zaiﬂr
250 pg/ml F% o) gl AFE FolHQl T2 oA FE B

ﬁ‘i} 3} cytotoxicity testZ3 2.7]9) ethylacetate F%
B 1000 pg/ml H=oAA 72217 vlr] 75%9) Al shals
& Yepliglo dn 3 Zat N3] xefo] wiskE s

47'0‘ }d] 7} B}]Og:oﬂ_r]oﬂ Eq}v\l:: = "’]'ZEL?} 9,1913} HeLa
cello| M= Q1] hexane &&o| 7}4 & A &FE Y

B MTT assay A3 250 ug/mlEs5 o] Aol A FE]

ol 49l 524 A a8 Bt £3 cytotoxicity test

Fig. 7. Photomlcrographs of Hep G2, Hela and fibroblast with and W|thout treatment of either ethylacetate extract or hexane extract from
Prunus mume at the concentration of 1 mg/ml for 72 hrs. A: Hep G2 (control) X 100, B: Hep G2 (treated) X 100, C: Hela (control) X
100, D: Hela (treated) X 100, E: fibroblast {(control) X 100, F: fibroblast (treated) X 100.



A3 Qujel hexane $ZE 1000 pg/misEolA 72412k
wjA] HeLa cellel 68%7} stai=glon dnj7 #3 2
B AE 2ol FEsta Wyl dojwtt. AR
fibroblastell= 2.ml¢] ethylacetate ¥ hexane F&%°|
obFd oA FFE vAA Bgton AN BF A=
#sl7F dojubA] Rsiet.
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