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Abstract

This study was performed to investigate the cytotoxic effect of the Prunus mume extracts containing
beverages on the growth of SNU-16 gastric cancer cell, SNU-C2A colon cancer cell, SNU-449 liver cancer
cell and HeLa cervical cancer cell. The inhibitory effect on the growth of the cancer cell lines was examined
by MTT(3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide) assay, cytotoxicity test and microscopy.
Also this study aimed to compare the changes of blood electrolytes and osmolarity during submaximal
exercise for the intake of the Prunus mume extracts containing beverages. 20% Prunus mume extracts
containing beverage exhibited the greatest inhibitory effect on the growth of SNU-16 and significantly
inhibited at the concentration of 1000 pg/mL in the MTT assay. Morphological changes in SNU-16 which
treated with the same beverage were observed under inverted microscope. The change of blood electrolytes
and osmolarity during submaximal exercise showed no significant differences between before and after intake

of the beverage in both groups.
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IR, CHAFRS, 212, Xk3t MIE Bk

AL E(SNU-16)2F HAHESNU-CI) 2 734
F(SNU-449)= RPMI 1640 "} =](fetal bovine serum
freeyS AM-8193L, A3 FE(HeLa) ¥ A4 human
fibroblasts- DMEMERA]Z- AM-3}ed wijoFsldct. 242
2] wiR|ell¥= 1% penicillin-streptomycin(100 units/mL.,
Gibco, BRL, US.A)%F 10% fetal bovine seum& ¥
FARAA. 5% COZt FFHE 37°C humidified
incubator(Sanyo, Model MCO-175, Japan)*llA] mono-
layer2. wioFEPHA UFUel| 2-3M4 feedingd} T, w}
929 80%7F 2HA¥ W PBS(phosphate buffered
saline, pH 7.2)2 A3l 005% trypsin-EDTA
(Gibco, BRL, US.A)E 2], At wjekahdci,

IHaIBEe| 2F M0 CHEE SAAXED 5
7HE M EE 1x10* cells/ml FE7 HEE 24
3le] 60mm dish culture plate(Corning Co., N.Y.

BFNEAGR) A 29 A 3T (2000

US.Axl 4ml¥ B33, 5% CO, incubatorellA] 24
Az} wioFsled M E7} plate wishol F-3e ¥ 24F o)
AFRE 1mly sl A4 kst wiokA
24, 44, 6d F 34" MEE PBSE H2> ¥
trypsin-EDTAZ. B2JA|7132 7+ 2] M| X4E haemato-
meter(0.0025 cm?, Neubauer Co., West Germany)Z. &
Al M E 4] A ENE HAeigdn,
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o s Jehls NESAS ke AEe 4
U MESAS BE3 WS A2t A A
A 4 9lE  MTT(3-[4,5-dimethylthiazol-2-yl]-2,5-
diphenyltetrazolium bromide) colorimetric assayS 96
well tissue culture plateol|A] A8t} =54 (SNU-
16; 2x10° cells/mL, SNU-C2A; 5x10*cells/mL, SNU-
449; 1x10°cells/mL, Hela, 5x10*cells/mL)E ZAH ¥
g GAEFE} 10% SHEA ] Blsie 4F iR
100 utE 7} wellell WX 37°C, 5% CO, ui7)dlA 38
St wiekARl §, £ SRS SEER(250 uy/
mL, 500 pg/mL, 1 mg/mL) Z} wellell 20ul¥ #H7}s}
At ¢] plaed 5% CO, incubatoroll A 48A]7} wjoF
AlZl ¥, MTT(Sigma Chemical Co., Louis, MO.
US.A) S0uLE 718k 4 AzF 5 o wiokA)3
o Zb welldl ¥AE formazand £3317] 93
solubilization solution(10% SDS in 0.01M HCHS
100uLd A7ksia 30 23k A EEo] F ¥ ELISA

Table 1. Constituents of various beverages used in the experiment (Unit: %)
Component D1 D2 D3 D4 D5 D6 D7
Sugar NA 31 31 3.0 30 27 NA
Liquid fructose 39 4.1 4.1 39 3.8 35 114
Prunus mume NA NA 0.5 5.0 10.0 15.0 200
Citric acid NA 02 0.2 0.1 0.04 NA NA
Tartaric acid NA 0.02 0.02 0.02 0.02 0.02 NA
Sodium citrate NA 0.1 0.1 0.1 0.1 0.1 NA
NaCl NA 0.05 0.05 0.05 0.05 0.05 NA
CaCl, NA 0.03 0.03 0.03 0.03 0.03 NA
MgCl, NA 0.004 0.004 0.004 0.004 0.004 NA
Calcium lactate NA 0.01 0.01 0.01 0.01 0.01 NA
Vitamin C NA 0.06 0.06 0.06 0.06 0.06 NA
Sodium glutamate NA 0.004 0.004 0.004 0.004 0.004 NA
Cloudy NA 0.05 0.05 0.05 0.05 0.05 NA
Pigment 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Flavoring 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Purified water 96.0 n2 91.7 87.6 82.7 784 68.5
Total 100 100 100 100 100 100 100

D: Drink NA: Not added
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Fig. 1. Inhibitory effect of various beverages containing
Prunus mume extract on the growth of SNU-16 for 2, 4
and 6 days in cytotoxicity test.

D1: Placebo, D2: Ionic drink, D3: 0.5% Prunus mume drink,
D4: 5% Prunus mume drink, D5: 10% Prunus mume drink,
D6: 15% Prunus mume drink, D7: 20% Prunus mume drink
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Fig, 2. Inhibitory effect of the beverage containing 20%

Prunus mume extract on the growth of SNU-16 in MTT

assay.
*significantly different at p<0.05
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Fig. 3. Inhibitory effect of the beverage containing 20%
Prunus mume extract on the growth of SNU-C2A in
MTT assay.
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Fig. 4. Inhibitory effect of the beverage containing 20%

Prunus mume extract on the growth of SNU-449 in MTT
assay.
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Fig. 5. Inhibitory effect of the beverage containing 20%
Prunus mume extract on the growth of HeLa in MTT
assay.

N

A N

Absorbance

a R-R & B -

—

-

:

CGoncentration (Lot}

Fig. 6. Inhibitory effect of the beverage containing 20%
Prunus mume extract on the growth of fibroblast in MTT
assay.
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Fig. 7. Photomicrographs of SNU-16 and fibroblast with and without treatment of the beverage containing 20% Prunus

mume extract for 6 days.

(A) SNU-16 (control), X200 (B) SNU-16 (treated), X200 (C) fibroblast (control), X100 (D) fibroblast (treated), X100

Table 2. Changes of osmolarity during submaximal exercise and recovery phase before and after intake of sports drinks

(mOsm)
T Gro Rest During exercise Recovery phase
ime U] es!
P Smin _ 30min _ 45mn _ 60min __ ISmn  30min  60min
Placebo 28450 29250 286.87 296.25* 302.20% 287.47* 292.12 285.64
Bef 22.81 21.04 23.44 11.29 12.89 2276 31.55 19.83
efore
Prunus 292.25 295.25% 301.62% 302.35* 301.28* 299.65* 297.15 293.44
11.12 6.84 11.67 7.55 6.23 3.56 6.64 12.50
Placebo 303.58 300.33 304.87 307.46* 306.40* 306.40* 299.21 301.29
2.82 347 5.72 9.72 592 10.55 743 4.52
Prunus 292.74 299.71* 299.72% 302.25* 301.23* 297.33* 294.01 29345
6.54 522 5.31 4.90 497 3.96 723 6.75
Values are mean and SD '
*P<(0.05(compared to resting value)
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Table 3. Changes of serum sodium concentration during submaximal exercise and recovery phase before and after intake

of sports drinks (mM)

Time Group Rest . Dm CXCI'CISC- . . . Recovery. phase .

15 min 30 min 45 min 60 min 15 min 30 min 60min

Placebo 147.13 148.33 148.68 149.40% 149.27 146.12 146.52 147.11

Before 445 445 5.56 557 6.25 452 6.78 5.98

Prunus 145.36 147.58 147.63 147.33 147.53 144.57 144.02 145.62

345 333 4.31 402 2.10 3.53 337 4.11

Placebo 143.33 146.92* 148.00* 148.60* 147.00* 145.00 144.22 145.61

Afier 2.86 241 345 3.88 0.71 3.53 342 3.98

Prunus 141.61 147.23% 146.29* 147.00* 147.43* 144.19 14391 141.29

472 4.11 241 3.81 1.51 227 247 5.00

Values are mean and SD
*P<0.05(compared to resting value)

Table 4. Changes of serum potassium concentration during submaximal exercise and recovery phase before and after

intake of sports drinks (mM)
Time Group Rest During exercise Recovery phase
15 min 30 min 45 min 60 min 15 min 30 min 60min

4.18 5.21* 5.31* 5.29% 5.28* 4.51* 4.43* 4.19

- Placebo 435 0.29 034 065 0.45 0.41 032 051
erore

Prunus 413 5.23* 5.42* 5.33* 5.12% 4.39 425 4.14

0.24 0.34 0.35 0.25 0.39 023 0.28 0.28

Placebo 3.99 4.79* 4.98* 5.24* 4.88* 4.37* 4.34* 4.00

Afte € 0.17 0.35 0.29 0.15 0.57 0.26 0.34 0.19
T

Prunus 4.14 4.87% 5.13* 5.31%* 5.00% 423 428 4,14

u 0.23 031 0.27 0.58 051 0.45 0.29 0.34

Values are mean and SD
*P<0.05(compared to resting value)

Table 5. Changes of serum chloride concentration during submaximal exercise and recovery phase before and after intake

of sports drinks (mM)

Time Group Rest . Du'ring exercise . . . Recovery'phase .

15 min 30 min 45 min 60 min 15 min 30 min 60min

Placebo 11216  115.13%  11624* 11729  116.18* 11446 112.67 112.13

Bet 12.22 23.26 19.32 28.44 31.29 13.41 31.26 11.10

€10]

e P 11216  11513*  117.22*  11623*  118.10* 115.38 11426 112.34

runus 1022 21.29 2430 30.32 3341 19.45 18.45 10.43

Placebo 11398  11676*  119.88*  118.16%  117.88*  114.34 11426 113.90

Afte ace 23.18 22.09 20.27 31.15 11.23 17.65 16.72 21.03

T Pru 11415  11697%  118.03*  11629*  11500* 11423 114.18 114.51

nus 2124 2431 3124 29.57 19.84 2276 24.19 21.32

Values are mean and SD
*P<0.05(compared to resting value)
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