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Abstract— Ginsenoside-Rg: (G-Rg) has been shown to stimulate DNA synthetic activity in SK-HEP-1
cells. This study was therefore designed to determine in SK-HEP-1 cells whether the stimulatory effect
of G-Rg: may be mediated by protein kinase C (PKC) which is known to play a key role in the signal
transduction pathway leading to the cell proliferation. Using the in situ PKC assay method, the PKC en-
zyme activity was determined in SK-HEP-1 cell cultures in response to G-Rg; at 3X10°M or phorbol 12-
myristate 13-acetate (PMA) at 10°M which increased the enzyme activity by 1.5~ and 7-fold, respec-
tively. Furthermore, G-Rg; was also able to synergistically increase the enzyme activity by 11-fold in
the cell cultures in the presence of PMA. These stimulatory effects of G-Rg: or PMA on the DNA syn-
thetic activity and the PKC activity were abolished by a specific PKC inhibitor, GF109203X. These
results suggest that the stimulatory effect of G-Rg, on the DNA synthetic activity may be partly due to
stimulation of PKC-mediated signal transduction pathway leading to the proliferation of SK-HEP-1 cells.

Keywords [ ] ginsenoside-Rg:, protein kinase C, PMA, GFX.

it AlE W] AA 8 Y AAE A AlEde &
W2la) A RHkbel S X%t n B vt
ek ¥ QlakatEdoe] DNA #4 2-0) nlx|&= o4&
o thgk Aol o3k #H UG LA FNA gin-
senoside-Rg, $& DNA #A1S of 2vfl 7R, &
& AEoA AR RNAS $4e 2AN0ATG?
o|9} Zre ¢lat Al¥E 9] DNASH RNA #H4 &7 A
g3 27112 wE A 1A k. it AFE I L ade-
nylate cyclase®] 84-& Z3Z18}31 cAMP phospho-

R =Fd #F EoE o] HAdA=R
(43} 02-880-7851 (#W2) 02-888-0649

661

diesterase® A3l HE U] cAMPY X2 &7}
Ntk B ek’ Y 8 Ak ALEJ L 71e] A
2} Wl g F713ted A 2o Al Ao F3E vt
T Apde] = m glow, 1 A87|He| cAMPAIR
AGAAY glucocorticoid receptorg® £ 7FsAlo]
2353 Yok Protein kinase C (PKC)&E AXE
o] s #3lE dshs 28 AxlE A aAgA A
Mg dE, 7| € 2E7A ol tEle g& 977t
AYHAE Y PKC A 24 7112 mitogend} Al
X9 &2Ae] Agos #Ad3ld phospholipase C
(PLC)°ll 2J8}l phosphoinositide 7FFE3E 735l
2 A3 YAE diacylglycerol (DAG)e] Ca’*oll g



662 537 - o)HE - F2ok - o3 - AN - o]

213188 S7MAAAM PKCE 843/ 71tha vl A

Takawas'®S Swiss mouse 3T391A diacylgl-
ycerol kinase inhibitor¢! 1-monooleoglycerols
A alsted A Eel 1,2-diacylglycerol®] %-& Z71A]
A& W DNA 4ol F71Egs dF3idn 2
NIH-3T3 Al¥2] mitogen AZAGA AN QoA
PKC7} 98 3to] ¢aiAh " o183 Ru5e PKC
g4 zdo| AX F4d Fad s Fi3n
& AR Q1o olalg FHAE AFE B
T8l DNA §4%5 & 58 PKC A3 =
of chek FAHA FEo HWEF ALI]HL ofA we
A QA vt

3T receptor tyrosine kinase®] A 3= rasE AA
raf, MEK(MAP kinase/ERK kinase), MAP ki-
nase 59, Y39 protein kinase cascadeE 53l
fos/jun, myc 59 U AARIAE 24it3ksld &3t
Aivtn G £3] o128 MAP kinase cas-
cade Z7|GAlIA F83 &S 3= rafE PKC7t
AF atgtale] 1 Aol FriEcn Ba=E Y
olde] AMNEL PKCIT A 2413 #dEE 4343
AGA AN o §- 223 J8& T L

B A= 0|9 & ARHEY TASIY QA4AL
¥ DNA §4 F3 288 737 4% 479
A3ko 2 A AAAEU-Rg ol DNA 34 = &7
U3t PKC 84%5% 9 AsiAle] d3ks EMo=
PKC A HALGAAE B3 28-S H9stn, QMR
Y-Rg°] A3A £ 702 PKC A4 mxl=
AEE B3t

HE Y

Alef S IR - QAR IS sl 2 A
4] §EAL} Shibata o2 <4 oA Ealshd
t}. Waymouth’s MB 752/1 six]¢} Ac-MBP4-14
protein kinase substrate peptides> GIBCO BRL
o, PKC-inhibitor(GFX), (y-*P)-ATP (6,000
mCi/mmol)¥= 2z} Boehringer Mannheim, NEN
o], monoclonal anti-protein kinase C (clone
MC5), (*H-methyl)-thymidine® AmershamolA]
sl AREERTE.  Digitonin, bicinchoninic
acid protein assay kit 2 7]e} A| k& SigmaclA +
3o AME-EF T

DNA 8iMS &3 - AM2digta ddtaox 2%
W& SK-HEP-1 Al £ 24-well flat bottom plate®]
Waymouth's MB¥IAIZ 5x10* cells/welle] FE2
8)A 3t seedingdli 24417 viSE F QAQAALE -
Rgr 2 7IEMNFE(PMA, GFX)¥ [*H-methyl)
thymidine 1 puCi/well® 713t 18213 o uljekst
Atk iR E AAST methanolE 10837 A 2lste
AEE uAsty PBSZE 23] AAEACE 10% tri-
chloroacetic acid (TCA)Z 23] Ao|Fx 02N
NaOHZ A¥g 7}#38sted DNAZ =9% (H-
methyl)-thymidine%2 Liquid scintillation cou-
nter2 &33550. DNA 4% dpm/well2 EA|
3=

In situ PKC activity assay — Heasley9} Johnson'
o ALg-3} in situ ol wht vh3-3) Zo] AYsrt.
SK-HEP-1 AI¥& 96 well plateo] 2x10*cell/well
9] F¥E=Z seedingdt] 24417t vl e & AAAIE -
Reg, 7t 716t FE5-5 A st Az AJ7E S T o)
Fat et wixlE A A G F PKC assay buffer (0.137
M NaCl, 54mM KCl, 0.3mM Na,HCO, 04
mM MgCl, 2.5 mM CaCl;, 5 mM EGTA, pH 7.2)
o 150 M Ac-MBP4-14 protein kinase substrate
peptide(Ac-QKRPSQKSKYL)E %olM Z+ welloll
40 WA 7Hch AcMBP4-14E PKC 5olA<! 713
= myelin basic proteinolA A2 A peptide®] n-
terminal glutamine& ol dslsir] S =2l
Aot} 37°ColA 1587 w4171 ¥ Wzte TCAE
HF FE 10%7t H =8 7tete] A5 Hell X3
1/2 volume& #3}o] P-81 phosphocellulose paper
o &7 F 1% Qite 2 1584 33 AlA3A 943
AZ3F F activity S SA4sQ

¥ %

2 AP A E ofv] QAR o] UabEg A
FolX DNA §43%52 F71078 ¥l 9 ? &2
Aol A= ofol] ZABE THHE FAlof FdshE <
AALEC 9] VA& W7 Y3t AE A 24 &
L83 98-S gitty &l A protein kinase C (PKC)
o] e wX|= FEFE A Y8 g EF<
SK-HEP-1& 292 3l A& 33t Jt
¥4d-Rg,;°] SK-HEP-1 7t E oA DNA §HAdol

J. Pharm. Soc. Korea



PKCE ¥¥ d3A¥d-Rgi DNA $4 &7 &3 663

[8,]
o

E-Y
o
1

FL

w
o
|

N
o
|

-
o

Thymidine incorporation (103 x dpm/well)

o

G-Rg, (30pM) - + + + -
PMA (1pM) - - - + +

+
GFX (5uM) - -y

Fig. 1 —Effect of ginsenocside-Rg; and PMA on DNA
sythetic activity.
SK-HEP-1 cells were incubated for 1 h with or
without PMA (1 pM) and then the medium
was removed. Fresh medium was added with
or without ginsenosid-Rg; (30 uM), and/or
GFX (5 uM) in presence of 1 uCi/mi (*H)-thy-
midine followed by additional 18 hr incubation.
The cells were harvested and analyzed for the
incorporated radioactivity into trichloroacetic a-
cid-insoluble material.
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Fig. 2— Dose dependent effect of ginsenoside-Rg; on
protein kinase C activity in SK-HEP-1, SK-
HEP-1 cells were incubated with the indicated
concentrations of ginsenoside-Rg,. After 18 h of
incubation, PKC activity was measured by in
situ PKC assay method as described in
“Method and Materials’.
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Fig. 3— Synergistic effect of PMA and ginsenoside-Rgl
on protein kinase C activity in SK-HEP-1
cells. SK-HEP-1 cells were grown in 96 well
plates in Waymouth’s MB medium containing
2% FCS. The cells were incubated with or
without ginsenoside-Rg;(30 uM) for 1hr or 18
hr and then treated for 1hr with or without
PMA (1 uM) befor determining the enzyme ac-
tivity of protein kinase C by in situ PKC assay
method.
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