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2 9oF 9lxK(Panax ginseng C. A. Meyer)2| & A2]&A &2l WA Aol =(ginsenoside) Rb1 ¥ Rgle] &5H5 2 24
S 7 etA HaCaT 9 5-2H2 A oA 44 £2(gene expression profiles)S AAI8IATE H A=At = Rbl¥} Rgl
247¥e] Az Fie B AR w2 HaCaT Alazel ofgh A=A JehA] 2%kem, 10 ng/mLe] Z A w=Ate] = Rbl ¥} Rgl
P7he 6 2 24 A7F Agste] A 24 A, A eAbel = Rbl Rglo] 24 AI7F Aglatell A dwst 9 v ieke] A3
AA1<]1 fibroblast growth factor (FGF2)¢] 84Jo] Z7kel Ao yepgth 3k ZA Ao = Rbl2] 24 A7t A2l A&
Pabsl 2h-gdol] gl dele] fAAE FANCD2, FGF2, LEPR, FAS 59 @48 gelaiint. &5 geld shest 2 vjie
g g8 FoE A8 U ARAAE TAHoR Felata, £ FAwAlo|= RblY Az dwS 9Adetaat sl

Abstract  This study examined the efficacy and the mechanism of action of biological response modifiers,
ginsenosides Rbl and Rgl isolated from Panax ginseng C.A. Meyer on human keratinocytes HaCaT cell lines. A
non-significant cytotoxic response was obtained in the HaCaT cell lines on treatment with various concentrations of
ginsenosides Rbl and Rgl for different time durations. Furthermore, the global changes in the mRNA profile of
HaCaT cells were investigated using DNA microarrays after stimulation with the ginsenosides Rbl and Rgl.
Ginsenosides Rbl and Rgl strongly increased FGF2 in HaCaT cells, and were found to be a candidate gene for
antioxidant activity and elasticity. Other key candidate genes for antioxidant activity, such as FANCD2, LEPR, and
FAS, also show enhanced regulation in HaCaT cells treated with ginsenoside Rbl. This study will be useful for
understanding the regulatory genes involved in skin elasticity and signal transduction pathway stimulated by the
ginsenoside Rbl. This paper currently focuses on the key factors regulating the interaction of anti-aging principles

and skin elasticity.
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2.2 M|=ZHHQF

HaCaT MX wldS 3l 10% fetal bovine serum
(FBS)<} 100 units/ml penicillin, 100 pg/ml streptomycin
o] 33+ Dulbecco’s Modified Eagle Medium (DMEM)
iR & AREate] 37CE FAEE 5% COx #ig7]elA
v FetTh vl Al F 2~33] Y iR E ZolE T,
e 6~749 A3 F PBSE AlA B 006%
trypsin-0.02%6 EDTAZ 5§28 AXE 22 32 &
gate] Al ARt

2.3 MESA Y MEZSY "It

HaCaT AIXZ 96 well plated] well & 1x10" cells/ml
7F H =100 ul¥ 2FskaL 24 Al AR F AR
E FEHERE FHrhste] 37T, 5% CO, Md7|olA 24, 48
AZE ) okakgiT). vl kE Aol 3-(4,5-dimethylthiazol-
2-y1)-2-5-diphenyltetrazolium  bromide (MTT)
(TREVIGEN, USA) &4 10 & #7}ate] A3 uljok
ZA0AM 4 A7 Fe | wjgsieh olw A
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AEEL Uz S35 gk g2 Yepl

2.4 Total RNA &

A=Akl = Rb1¥ Rgl % wkS(control) #&]&
HaCaT 8]45}31, TRIzol® REAGENT
(Invitrogen, USA)E ©]-8-3}4 total RNAE FZ3}3 T
Total RNA A% 2 A4 242 RNA nano kit (2100
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813121, migration 3 peak pattern, 28s/18s ribosomal
RNA?9] H]-& 5& 1843 RIN (RNA Integrity Number)
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2.5 Microarray analysis
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hybridization)2 Agilent's Low RNA Input Linear & MTT assay® <13t A3} NE5A 2 A L3520
Amplification Kit PLUS (Agilent Technology, USA)E e PR FoUrh
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[Fig. 1] Results of ginsenoside Rbl and Rgl on cell
proliferation assay in HaCaT cells. Cells were treated
with different concentration of ginsenoside Rb1 and Rbl
as indicated in material and methods. Cell viability was
analyzed using the MTT assay. The date indicated the
mean+SD for triplicate experiments.
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[Table 1] Effects of ginsenoside Rbl on gene ontology analysis in HaCaT cells.

>2-fold in Rbl_24h

GO Term Count p-value Gene ID
23256, 1434, 139818, 22031, 1315, 84100, 3842, 3841, 255928,
: ) ) 9218, 221079, 58533, 53371, 6643, 6745, 8898, 55737, 56992,
BPOO125 Intracellular protein traffic b 00005 6053 55016, 10254, 23161, 23471, 373, 57122, 5903, 51128,
1657, 1121, 9765, 8723, 51762, 729540, 8411, 51412
_BPOOI38Protein targeting 9 _ 00011 6643 729540, 23471, 3842, 6745, 9655, 3841, 65065 5903
_BPOOI33Nuclear transport 9 _ 00017 1434, 26953, 55916, 53371, 729540, 3842, 57122, 3841, 5903
BP00137:Protein targeting and localization 11 0.0104 3699?’ ?643’ 729640, 23471, 3842, 390635, 6745, 9655, 3841,
- o GOee®s
BPO276:General vesicle transport 10 ooset  OLIZ8 2291, 9218, 221079, 1121, 84100, 51762, 373, 6745,
i : 8808
3627, 64151, 54556, 2252, 54510, 80310, 147923, 51276, 29915,
BP00224:Cell proliferation and differentiation 27 0.0695 2247, 1069, 284406, 56992, 57547, 5321, 125893, 83744, 4291,
23683 3344 TA3, 79692, 9134, 284870, 121441, 6670, 6671
BPO0O47 Pre-mENA. processing 10 o732 DL340, 25879, 10914, 6635, 7072, 10286, 5500, 51068, 85437,

: : 8559
11235, 8883, 9984, 3574, 23683, 54556, 330, 9263, 8087, 355,
POAeeesss O Y oo gm0 is s

55781, 8836, 55133, 10403, 27067, 254251, 51276, 29915,
10923, 81627, 9652, 55854, 6258, 56852, 7978, 3344, 56165,
25783, 57122, 79692, 1653, 25879, 10914, 6938, 166968, 7072,
) . . L 5500, 10622, 85437, 20883, 79723, 6635, 9984, 51068, 65986,
BiO?OSiiiI:TEICIeOSlde, nucleotide and nucleic acid 00873 8654, 8204, 83594, 51616, 51340, 147923, 9774, 284406,
CLabols 11179, 26108, 4801, 55667, 5137, 23586, 2551, 26953, 57547,
125803, 83744, 147837, 51118, 51382, 8087, 5393, 5000,
284370, 466, 6670, 80110, 10286, 6671, 6917, 29922, 528,
23595, 8559
<2-fold in Rbl_24h
GO Term Count p-value Gene ID
_BPO0I66:Neuronal activiies 8 _ _ 00121 9201, 221178, 8148, 2905, 1443, 728306, 6853, 6586
p - ———
gzg(;f;;Extracellular matrix protein-mediated 3 0.0316 3339, 3011, 7148
" BPOO281:Oncogenesis 6 00411 8148, 84303, 29098, 301104, 339488, 51513

c
(=}
w
o
o
&
w

2-fold changed genes

[Fig. 2] Effect of ginsenoside Rbl and Rgl on gene
expression profiles in HaCaT cells. Total RNA was

6777

extracted from untreated and Rb1 (10 pg/mL) or Rgl (10
png/mL)-treated HaCaT cells after 6 and 24 h of
treatment. The untreated samples were labeled with Cy3
and treated samples with Cy5. Data normalization
(LOWESS) was performed using GeneSpring GX 7.3
(see Agilent's GeneSpring GX software; http:/www.
genomics.agilent.com/). A gene set representing > 2-fold
changes in at least one sample is presented by
hierarchical clustering analysis (red, > 2-fold change;
green, < 2-fold change).

AAMxzAto]= Rbl1¥} Rglel zHe Z 3ksl &3t
(antioxidant activity) 55 &390} ksl a3

4 F42-5 NCBL Hlo]gjwo] 2ol A F=&3}at, Rbl2}
RglolA &S & F-712H2-fold changed genes)=
BE 5% sk3cHFig. 3AL 11 7 frAdAE 2 b o4
T xfo]7h QoA kst &l fofshE Ak
Z-o]tHTable 2]. 53] Rb1(24 A7+ Ag]7)2] 745

Qs
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[Table 2] The lists of altered genes involved in antioxidant activity by ginsenoside Rbl and Rgl in HaCaT cells.

Rb1_06 Rb1_24 Rgl_06 Rgl_24 Gene
— - - - Gene Name
Ratio” p-value Ratio p-value Ratio p-value Ratio p-value Symbol
2.63 0.2253 343 0.2387 0.83 0.5559 1.32 0.3201 LEPR leptin receptor
_ _ . Fas (TNF receptor
147 0.2275 2.18 0.1266 119 0.4310 112 0.5597 FAS superfamily, me 6
145 02469 216 01351 123 03%% 221 01257  FGF2 fibroblast growth factor
2 (basic)
Fas (TNF receptor
.
1.38 0.0000 2.12 0.0000 1.02 0.6640 1.07 0.3854 FAS superfamily, merber 6)
Fanconi anemia,
1.83 0.2438 2.05 0.2182 2.92 0.2203 377 0.1869 FANCD2 complementation group
D2
0.55 0.489% 1.23 0.8357 0.68 0.3642 0.40 0.1807 KL Kklotho
109 06000 087 06071 131 02695 211 01563 Gupi, ~ ghrelin/obestatin
prepropeptide
0.42 0.1186 086 0469 061 0185 082 03902 APP amyloid beta (Ad)
precursor protein
ribosomal protein S6
0.48 0.2089 0.68 0.4172 0.61 0.2923 0.65 0.3040 RPS6KBI1  kinase, 70kDa,
polypeptide 1
ND 0.45 0.4866 1.26 0.4635 1.11 0.7138 LIPC lipase, hepatic
ND 0.19 0.2313 ND ND ALB albumin

# The normalized ratio was calculated by dividing the test channel intensity by the control channel intensity. ND, no detected.

[Table 3] The lists of altered genes involved in elasticity by ginsenoside Rbl and Rgl in HaCaT cells.

Rb1_06 Rb1_24 Rel_06 Rel_24 Gene
- ) Gene Name
Ratio” p-value Ratio p-value Ratio p-value Ratio p-value Symbol
145 0.2469 216 0.1351 123 03826 221 01257 FGF2 ff;:ga‘*t growth factor 2
SR 049 206 03408 06 o842 114 07687  KLK3 kallikrein-related peptidase 3
406 0.1669 181 03011 2,02 0.2055 558 01110 CTSG  cathepsin G
ATP-binding cassette,
2,04 0.1559 1.17 06568 1.06 0.7895 0.79 0.3985 ABCC6  sub-family C
(CFTR/MRP), member 6
ND 0.90 06653 0.29 01930 ND FGA fibrinogen alpha chain
043 0.1205 087 05043 103 0.8700 101 0.9440 Myosa  Tvosin VA (heavy chain
12, myoxin)
048 0.1332 0.69 0.2354 0.89 05466 098 0.9005 FBN1 fibrillin 1
049 01371 068 0.2268 094 0.7236 1.05 0.7955 VCAN  versican
066 0.2139 031 00071 081 0.3838 061 01854 TNXB  tenascin XB

3} AgAHd 9 FANCD2 (Fanconi anemia, =7}49%
complementation group D2), FGF2(fibroblast growth 2=
factor-2), LEPR (leptin receptor), FAS (TNF receptor R
superfamily, member 6) F-2H2] WS 2l o S7F

A71E Ao vehgth o5 #F3d2 5, FGF2E 24
wAFO] = Rbl# Rgl®] 24 AIRF A E]at FolA] W o]

o = i
-
RO
=

ju—

OO

N

=)
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>2-fold

e W N
+ N oY

elasticity

antioxidant
activity

0 0

[Fig. 3] A venn diagram for antioxidant activity and
elasticity on altered expression by ginsenoside Rbl and
Rgl in HaCaT cells. These gene lists (antioxidant
activity-(A) or elasticity-related genes (B); more than
2-fold changes in at least one sample) were then
individually intersected with venn diagrams. The results
of these intersections are presented in Tables 2 and 3 for
detailed lists.
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