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Effects of Petroleum Ether Extract of Ginseng Root
on Some Enzyme Activity in Human Colon Cancer Cells
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Abstract

This study was devised to observed the growth inhibition and change of disaccharidase
activities of human colon cancer cells cultured in medium containing the ginseng extract.

Three species of human colon cancer cell lines, HRT-18, HCT-48 and HT-29, were
used for the experiment.

The activities of sucrease, lactase, maltase and trehalase in the cancer cells were
determined.

The results obtained are summarized as follows;

1. The doubling times of the HRT-18, HT-29 and HCT-48 were about 20, 22 and 24
hours, respectively.

2. The growth rates of the HRT-18 and HCT-48 in culture medium containing the
ginseng extract were inhibited gradually according to increase of the concentration
of ginseng extract and extension of the incubation time.

3. The activities of disaccharidase in HRT-18 and HCT-48 cultured in the medium
containing the ginseng extract were increased compared with control group as

follows;
Cell line Sucrase Lactase Maltase Trehalase
HRT-18 362% 317% 134% 311%

HCT-48 577% 334% 153% 203%
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Table 1. Doubling time of human colon cancer cell lines

Cell line Doubling time
HRT-18 20 hours
HT-29 22 hours
HCT-48 24 hours
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Fig. 1. Growth curves of HRT-18 cells in the culture medium containing various amount of ginseng extract.
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Fig. 2. Growth curves of HCT-48 cells in the
culture medium containing various
amount of ginseng extract.

Fig. 3. Growth curves of HT-29 cells in the culture
medium containing various amount of gin
seng extract,
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Table 2. Effect of ginseng extract on sacarase activity in human colon cancer cells

Enzyme activity

Cell line Group Protein (n mole/min/mg of Change
(mg/100ut) protein) (%)
Control 0.162 + 0.01 1.886 + 0.79***
HRT-18 Extract* 0.152 + 0.01 8.714 + 0.19 + 362 P<0.01
Control 0.165 + 0.02 1.095 + 0.44
HCT-48 Extract** 0.217 £ 0.02 7.417 + 1.63 + 577 P<0.02

* . Cell cultured in DMEM containing 200 ug of ginseng extract per ml. of medium.
** . Cell cultured in DMEM containing 100 ug of ginseng extract per ml. of medium.
*** . Mean + standard deviation.

™ x| sucrase &A1& W Table 204 R upe} 7to] HRT 180l A & dl 2T 1.
886£0. 791 el ATl A& 8.714+0. 198 362% 7} F7F= o HCT—4801 4 & of
Zol vlste] Ao sucrase FAo| 577% 7 FrhElY] FAIAH 2R 99 9l= (P<0.01)
Aol & Rovh

Zweibaum? 5-9] ¥ 7o 2)3l= wieke] F glucose & galactose 2 %) 3H§F w2k of 4]
alx] Aot Al E 2 wfeFA] alkaline phosphatase, aminopeptidase ¥ disaccharidase % 2}
gio] Frseu} miz Frbsla o] AXE oA ¥ 9 glucose FF wiFHo FA
viokatwl WA AEl 2 Folztcim dgdvh Wk ohel FAEF FA Hald wHEFS
zH e Az 223 = WYz s

gt#H, Mosita®?¥ ¢} Herz??5& HRT-18 @@ HT—-29% o4 £E& sodium butyrater}
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Table 3. Effect of ginseng extract on lactase activity in human colon cancer cells

Enzyme activity

Cell line Group Protein (n mole/min/mg of Change
(mg/100 ul) protein) (%)
Control 0.162 + 0.01 1.89 + 0.54%** +317 P<0.01
HRT-18 Extract* 0.152 + 0.01 7.89 + 0.89
Control 0.165 + 0.02 1.92 + 0.65
HCT-48 Extract** 0.217 ¢ 0.02 8.34 £+ 0.99 + 334 P<0.01

*, ¥* & ***: See Table 2

c}g lactase &4 2 ®w Table 3¢ 4] Ri= wpe} zto] HRT 186 4] &= of & %o 1. 89
£0.541d] v]sle] AF ol A 7.89i0.89i‘1 317% v+ F7kH 92 HR]-—48°1]/(‘]—E-
‘ﬂ.’i:ﬁfi] 1.92£0. 659 v]3lo] A T2 8.3410.998 4 334% 7} &7}slo] BHE Bz

2 99 g)=(P<(.01)x}o] & ‘i"]-u st

Sucrase &4l vla] Frhgo] Ak @7l AR AV E WH 317~334% 2 &)
W F7be 2ol S sucraseol| A wEE vle} zbo] 1At FEE Hulvh ol ot T
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-2 & maltase 9} trehalase @] #4 & Table 42} 504} ¥.i= wvle} zhu},

Table 4. Effect of ginseng extract on maltase activity in human colon cancer cells

Enzyme activity

Cell line Group Protein {n mole/min/mg of Change
(mg/100 wl) protein) (70)
Control 0.162 + 0.01 4.97 4 1.23***
HRT-18 Extract* 0.152 + 0.01 11.64 + 0.35 +134 P<0.01
Control 0.165 1 0.02 4.38 + 0.27
HCT-48 Extract™* 0.217 + 0.02 11.09 + 2.49 + 153 P<0.05

*, ¥ & *** See Table 2

HRT--18¢{ 4] maltase ¢} trehalase 342 cf =727 2b2} 4.97+1.23 % 1.98=+0. 89
Al mlgted AT A= 11.6410.35 F 8. 13£0.578 1342 9 311% 7} 27} (P<0.01)
5 % o}
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Table 5. Effect of ginseng extract on trehalase activity in human colon cancer cells

Enzyme activity

Cell line Group Protein (n mole/min/mg of Change
(mg/100 pl) protein) (%)
Control 0.162 + 0.01 1.98 + 0.89***
HRT-18 Extract* 0.152 + 0.01 8.13 + 0.57 +311 P<0.01
Control 0.165 + 0.02 3.02 + 0.34
Extract** 0.217 + 0.02 9.15 + 0.88 +203 P<0.01

*, % & ***. See Table 2.

28] HCT —48¢) 4 % maltase ¢} trehalase &4 o] )T x| nlsted AP F= 7} 2}
7k 153% (P <0.05) % 203% (P<0.01)7} F 7= A )
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o+ WHEo] 91934 Ko} CX7F HRT—183 HCT—48 stAl £  disaccharidase

o EolAQl zge] gli Aol ehds} 4Awek,
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3. olAlt extract & Ffrsl whokedo A wieksl HRT—18 = HCT—48 <Al %29 su-
crase A2 77 362% ¥ 577% S7F3lRA 2 lactase(317% 334%), maltase(134% %
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