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Abstract This study aims to provide basic data on useful functional ingredients in red ginseng by studying
the anti-inflammatory and anti-cancer effects of convergence of ginsenoside Rh2(Rh2) and compound K(CK)
isolated from amplified red ginseng. Therefore we examined cytotoxicity in Hep3B, activity of IL-6 induced
STAT3 luciferase and survival concentration of cells in B16F10 and HaCa T. According to the experimental
results, when the Rh2 and CK mixture were 10 ug/ml, there was no cytotoxicity in Hep3B cells and the
anti-inflammatory effect of IL-6 reduction ratio was 102%. In addition, Rh2 and CK mixture were observed to
be toxic in melanoma cell line B16F10 and HaCa T (human keratinocyte) at 50 uM. FACS(fluorescence
activated cell sorting) analysis showed that annexin V was not expressed and melanoma cells and keratinocyte
were desorbed and killed. It can be assumed that the mechanism of killing through this phenomenon is due to
the cell death of anoikis-type, and it is necessary to study the changes of cell adhesion proteins in the future
in order to clarify the cell death signal system.
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Anti—cancer and anti—inflammatory effects of convergence of ginsenoside Rh2, compound K isolated from amplified red ginseng
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[Fig. 1] Procedure of treatment
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BI6FIO(ATCC. USA)¢t <13t #ef9] keratinocyteS]
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<Table 1> Ginsenoside content and composition
comparison by time variation
Group Mean t(p)
2 hours .0600
Rg2 -1.673(.138)
More than 2 hours 0943
2 hours 7800
Rg3 -2.922(.022)"
More than 2 hours 9.5200
2 hours 0650
Rhl -2.083(.076)
More than 2 hours 0971
2 hours 8250
Rh2 -2.689(.031)"

More than 2 hours 13.6500

# p<0.05, ##p<0.01, s##*#p<0.001
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<Table 2> Ginsenoside content and composition
comparison of non—fermented ginseng
and fermented ginseng

Group Mean t(p)
B e s oS0
i “°?;if§f§§e§i§§j§“g gg 1.429(.226)

~fermented gi 0200
e m?miiﬁf;f giri;f;ng 0360 ~582(502)
el m?;iﬁﬁ;‘f;i;‘j;“g g 2761(051)
Re2 m?;i:zge:i fsi . 08)7(2;) ~1407(232)
R " et g 4B
oK no?géiz:gezirizj;ng 000502%0 ~1.282(260)

# p<0.05, ##p<0.01, s#+#p<0.001
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[Fig. 3] HPLC Analysis of Non—fermented extracts
of Ginseng and Fermented extracts by
Strain
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[Fig. 4] Measurement of survival rate in Hep3 cells
stably  expressing of pStat3—Luc  of
Ginsenoside Rh2 and CK mixture
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Ginsenoside Rh29} CK7F S-%4 4k #8229 IL-6
=438 A3} Ginsenoside Rh2¢} CK7} 524
P RN BE oEH 0T L6 A ER]
1% 10 py/mie] FEONA ZH2F 102%9] 1.6

Hres w5 AUtHFg. 5l

900000 -

200000

= 700000

=

B 600000 -

= 500000

2

S 400000 o
B 300000 -

=%

o 20000

= 100000 - -

) » & R - A i
& &F
< &
& o
\\’b z,;co Ginsenoside Rh2+ compound k

55
&

[Fig. 5] IL—6 induced STAT3 luciferase activity of
Ginsenoside Rh2 and CK mixture
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Ginsenoside Rh29} CK7F 33 34 £3E9] 3¢t
2RSS AAE A3

EHE e flste] ddE
FEE For g Aol 7} Il Table 3>

B16F10 melanom cell ¢tollA] Z}2F RH2, Compound
K, Mix Compound “15# 2 €A% 24 (p<0.001)¢]

ol]
A

<Table 3> Treatment of Rh2, CK, mixture by
concentration in  melanoma cells,

B16F10
Index Group Mean SD F

RH2 10 29863 02452
RH2 25 30114 03258

RH2 50 20100 73497 n

137.377°
RH2 100 2201 01808
RH2 250 3864 08846
RH2 500 3277 02535
Compound K 10 3.0229 17231
Compound K 25 2.8899 17811

BI6F10

Compound K 50 1.0626 1.00466

melanoma 63567
cell Compound K 100 2336 00770

M

WM Compound K 250 325407960
Compound K 500 4919 13231
Mix Compound 10  2.14%4 21167
Mix Compound 25 9374 A1687

Mix Compound 50 3299 01235 »

107.183™
Mix Compound 100 2396 01820
Mix Compound 250 2261 02761
Mix Compound 500  .3381 05941

* p<0.05, *##p<0.01, **+*+p<0.001
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[Fig. 6] Measure the amount of viable cells by incubating
for 48 hours after treatment of Rh2, CK, mixture
by concentration in melanoma cells, B16F10

3.3.2 Melanomal A% B16F10

[Fig. 717} [Fig. 8]ellA & |oix|= npe} Zo] 747}
ginsenoside Rh2, CK& @ S22 AZ|3S u A &
Sol| A AR Fo] Fradte
1 el AelEtA o
ginsenoside Rh2+&= A XE2] Roko] A w1 VA 7448}
7S Bol= vhd CKe= & F4lo
o] JAHL}. F FFe

Gmsen031de Rh2¢} CK7F 23 3]
A9 A €3 e] Wb} 25 uM-E #Ey
Mo A &= AEE°] &= AHEFg. 9.

B. The melanomal cell line,
BI6F10

A. The melanomal cell line,
BI16F10, and human
keratinocyte, Hacat

16/
B§/F10 cantrol L st
IR v

BI6/F1 vehice contrl
A

o Sl

[Fig. 7] Control photograph of melanomal cell strain
B16F10 and human keratinocyte Hacat, a
vehicle control microscope photograph of
the solute of the extract, microscopic photograph
by incubating for 48 hours after treatment
of the Rh2 extract by concentration in the
melanoma cell strain B16F10

B16/F10 compound K

100uM 250uM 500uM

[Fig. 8] Microscopic photograph by incubating for
48 hours after treatment of Ck (compound
k) extract by concentration in melanoma
cell strain B16F10

B16/F10 mix compound

100uM 250uM 500uM

[Fig. 9] Microscopic photograph by incubating for
48 hours after treatment of the Rh2 and Ck
mixed extracts by concentration in the
melanoma cell strain B16F10

3.3.3 human keratinocyte$! Hacat

Ginsenoside Rh2¢} CK7F £Z4 4 #3859 49
EARA S A3 AF} <Table 4>9F o] 2EFHE &

oJu] gk zfo]7} pERSLTE

Hacat keratinocyte °1A4 Z}2F RH2, Compound K,
Mix Compound ZEE 2 EA%4 24 (p<0.00D)°] A
AT
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<Table 4> Treatment of Rh2, CK, mixture by Hacat compound K
concentration in human keratinocyte, Hacat :

Index Group Mean SD F
RH2 10 22263 07874
RH2 25 22119 06339
RH2 50 22711 08376
142519
RH2 100 22999 12045
RH2 250 23369 26751
RH2 500 A746 .23561

Compound K 10 23334 20296
Compound K 25 23206 17587

25uM 50uM 100uM

Hacat | Compound K 50 22880 17085
keratinocyte 96.724""
(M) Compound K 100 2.2863 16735 [Fig. 11] Microscopic photograph by incubating for
Compound K 250 21687 34367 48 hours after treatment of Ck (compound
Compound K 500 .3059  .18936 k) extract by concentration in human

Mix Compound 10 21649 05142 keratinocyte, Hacat

Mix Compound 25 21523  .06212

Mix Compound 50 2.1846 08161 Ginsenoside Rh2¢t CK7F 53¢ &4t #8= A2&
Mix Compound 100 21140 16091 0T S AEANE F O AEY 9] AFHE @RS B

Mix Compound 250 2681 04920 #3515 tHFig. 12].
Mix Compound 500 2171 00763 o] ARES Bt SAFY =4 NEFE &8
* P00, <00, =000t o] QPAEE oAl & 4 gl AW EIAE AE
ARE 3l Ao i 54 w5 SHS FOoEA
keratinocyte©l| ginsenoside Rh2, CK ©d E2& A Ginsenoside Rh2¢} CK7t %% 258 th& £%59]
2] & AT 98S BAsH 50 pMll A AE7F APE e EEF E9dte] 258 A5cke ARE 42
HE dAe g9 @ 5= 9o ulgela "ojxHA] A '\P’éﬂ Sheo ek Zre|=gle] 7jqd & US A

hya

= T
FEo] APEEE A BRI 4 I tHFg. 10, Fig. 111. olg} At Hrh

Hacat mix compound

10uM

2500 s 100uM B "M ' 50uM 100uM

[Fig. 10] Microscopic photograph by incubating for [Fig. 12] Microscopic photograph by incubating for
48 hours after Rh2 treatment in human 48 hours after treatment of the Rh2 and
keratinocyte, Hacat Ck mixed extracts by concentration in

human keratinocyte, Hacat
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3.3.4 FACS (fluorescence activated cell sorting)
analysis

AZEAPE] 2= A5 7|He) tigk AAE 3]
918 annexin Vol FITC7} @lo]& o] Q= &9t
propidium iodided A& AFE3Fo] Felsidn). 1 A}
A ZAME (apoptosis)o] o] FAF  w  IHEoIA=
annexin V7} 48] @@ || ero} MEAFH O] apoptosis
o] WFh ol FAR M2EARY A% A AAE &
T31ré AZAPE w7 &0 2 AP E 7T Z1E o
2= At} propidium iodide A4S 53l A EAME
& A7} S @A BEskch 1 A9 *1]4‘1.‘1}
3} chromosome condensation, apoptotic body %
5ol Hz HA| k7] Wit AMEAbE ] 1]1¢]
&2 ¢] apoptosis®] W7 Zo] old thE FEjo] AL

I7h5} Aol gls AoR shE]ojxitlFig. 13

g o T o Jm'

ME oft T r.EE ol ru°"

==

BI6F10 mix - All Events
CIT8 G UR

BIBF10 mix - P2

i

W W W
hoechst FITCA

[Fig. 13] Propidium iodide (PI) staining resulted in
apoptosis by mixed extract treatment in
the melanoma cell strain B16F10
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[Fig. 14] Microscopic photograph by incubating for

4 hours after treatment of the melanoma
extract
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[Fig. 15] Microscopic photograph by incubating for

4 hours after treatment with keratinocyte
(Hacat) extract
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