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Effect of Panax ginseng C.A. Meyer Extract (Ginseol K-b1l) on UVB-induced
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Abstract

To investigate the effect of Panax ginseng C.A. Meyer extract (Ginseol K-b1l), on skin functionality, we evaluated skin
appearance and properties, such as wrinkle formation, skin moisture content, and skin elasticity in the skin of hairless mice
damaged by UV imradiation. In addition, the effect of Ginseol K-bl on collagen synthesis in human dermal fibroblasts was
investigated. Female hairless mice were orally administered Ginseol K-bl for 10 weeks with UV imadiation. Wrinkle formation
in the Ginseol K-bl-treated group was significantly suppressed compared to the UV-iiradiated group. Skin properties, including
skin moisture content and elasticity, of the Ginseol K-bl-treated group were better than those of the control group. In the
human fibroblast cells, Ginseol K-bl treatment enhanced cell proliferation and significantly stimulated collagen synthesis.
These results suggest that Ginseol K-bl is a potent ingredient with anti-aging effects.

Key words : UV-induced skin damage, Panax ginseng extract, anti-wrinkle, anti-photoaging.
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¥} O 2 4% de FeE 4EA ded, ole
Zke) o] F5 M xule] &4k (Reactive Oxygen Spe-
cies : ROS)S LAYAIA AbstA 45 frdab, DNAC &
A& & 4 A+ pyrimidine dimmers 52| 344 E(photopro-
duct) WS F=35}7] W Fo|th(Cadet et al 2005, Ichihashi
et al 2009). TEE Aol o g PAH DANAZTE T A
Z 9] o8] ATHAGAAE SA3AZ S 2 matrix me-
talloproteinases(MMPs) 9} 22 3 ©hild B gAE 2y
sAlA e A 9 e R S AT, 9
o] Fx " d S EANF e EMN FF FEAAL FH 9
Qo] = Aoz delA vt dFA o2 249)/d-2 activa-
tor protein-1(AP-1)= &4 3}3slal, TGF- 8+ H&/d3} A1A T
F& F%te 7= Tl Y& = (Rittie & Fisher
2002), ol2lgt FxstE sl feixe el =

Z7FA17] 2L matrix metalloproteinase®} 22 % Wiz &
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aie] 28-S AT Aol FL3KFuji et al 2008).

o] tjF2 o g o] gy kg
21&20] 3 FFEA FE3E W whet daksiEe] e
9 3(Kim & Kim 2007), 5% °Fe] g3}
%3 % Qlth HZoe shiabgEa

3T
gk #Alo] ol HA] QA I SAFEES o] 83 4
|

5 Aot el A o] Zebdl A2 MMP-1 242 o
Agcte Bt UTHKim er al 2007). 341528 (Kang et
al 2009)°]} ginsenoside Rb1(Kim et al 2009)= 513} hair-
less miceol| 4] UVell &3t 52| B4 Frert folaom o
Alw 3, 215 #23]9] A S7PF A A2t ERlE ek
ol= UVl ok MMP-19] & F7F 9l Zedl A A
£ Alg=do] dAlste UYeive dde® Hixa
), o]d] JgS P& FLAEL ginsenoside Rb12]
2 Bu¥ 3 AUTHLee ef al 2009). L £lol %= EAko] dHE
ginsenoside 43321 Compound K, Rg3, F1°o] UVe] 2]3F ¥
FAIEL] &3 dieta, ole-5-Eqtelut Zebil A &
= S7MI7IE Aoz Buro] SIvkKim er al 2004, He et
al 2011, Kim et al 2004, Lee et al 2003). &1} Hud <
79 thite] SAFEEolY &4k i AbEde #ek A
o2 ol A FEE B BFEC U A4 B
aEo] A Pt} T3 ginsenoside T AE o 2o A7}
A4 o] FolA] & ¥, 5% ginsenosided] TrEFo] =2 <l
AR Ui A7 A9 o] FolA UA Ktk mEbA 2
Aol A= protopanaxidiol ginsenosideS $Hrgl Q14t
E-9] Ginseol K-bl1E& #| %3], UVBE #4315 F
E 2o A Ginseol K-blo] 3&<=2to] n|x= <3k
k2L, AR T84 f-olA| E(human skin fibroblasts)E ©|
tod ZEbl Aol A dEs glTo = QMF
2o B 3 ng 2A2AMY 7S HrkekATh
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Table 1. Experimental group and design

Hairless Miceoll ] UVBZ F=¥ I F<E/do Q43ZE(Ginseol K-bl)o] F|X|= gk 225

W) rkE F71RER A Faliste] S Bl 158 (viw)
70% T o2 33] RhE 3539 v 334 2557 E ol
g3to] FHAAT F5 Y-S Diaion HP-20 4] F2A121
T, 80%%} 100% ollet&2 8-=3}9 protopanaxidiol ginseno-
side 3ol B2 8592 T4 Hxdto] HEE Al xsivh
Ginsenoside % W34 2] protopanaxidiol ginsenoside -+ Rbl
o] & A 9lo] EFEZH (Wako, Japan) E B 85 W&t
£ 83l|8le] HPLC(Agilent, Model HP1100 series)Z #2335}
Gt UV 203 nmol|l A AE3sFF o, ZH L Venusil XBP
C18 A3 (250x4.6 mm ID, 5pm, Agela Technologies)= A}
8319001, o] B RE E(A) 80%%} o EYEZ(B) 20%
£ AH&8te] 2027 PSR -, 20~24% B, 10~20 min;
24~27% B, 20~23 min; 27~40% B, 23~45 min®] 7]-&7] X
A 2 % 1.6 mL/minS 2 A E Ao AL
A FE ginsenoside Rbl< 230 mg/g 3l e A=

Stk

& 4F hairless mouse(HOS : HR-1)&
JAPAN SLC INC.(Shizuoka, Japan)ol|A] T3l ARg-8F3it).
dFAzre] 3|k AA 22 10mke]d 371
£ oto] Aol At AdaS B
3} UV ZAE, Ginseol K-bl AFHTH(UV ZAF & Q455
A9 3o R U] 105 B A8 S AAlsiit A
E8o] AMSSAL £5(23437C), 5(55+15%) 18]35 A7t
light/dark cycle= F-ASH=S SINTE AlRE AIN-7T6AS 7]
2lo] 2 3} 21, Ginseol K-bl AFH T2 1 H=7} 0.0625%
ww)7t FlEE vjge U EE AfFdsEE ok

(Table 1).
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3. UV ZA}

Fieslol] ot FES FIsly] Ykl HdwE Al
UV ZAREY Ginseol K-bl A3 ol vl F 33] L3 A
Ztell UVBE ARSIt 314 5= 54 ml/em’E 1 MED(mi-
nimal erythema dose)2 4373l UVBE ZABIH L, FH=E
1.5 MED, 2 MEDZ ZA}E-S 5871 105 B3t % 49 MEDS

Group UVB irradiation Test material Diet
Normal control None None AIN-76A diet
UV control UVB irradiation None AIN-76A diet

Ginseol K-bl UVB irradiation

Ginseol K-b1"

AIN-76A diet 0.0625% (w/w) of Ginseol K-bl

D Ginseol K-bl was Panax ginseng C.A. Meyer extract containing ginsenoside Rbl of 230 mg/g.
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ZAFalI T AF9)A A= hairless mice®] SOl A FE] 26 cm
= Ao et om, Gt Ao dw 2AE gRls)
7] 98] UV meter(Waldmann, Germany)E ©|-&-3lo] Fa-&
S48kt

4. UV Z=AL0]| 2I5t In Vivo I|F £4&bo]| o|x|= Fe Eot

UVBel gt 844 dA 235 B st7] ¢a 52
s sl FE0] fridd gio] FoldA A
Z2|HE o] &3to] F]FE-F(Replica)= A3 0]' . A=k
R332 e dAE 2052 1 &, 5 184
et <3748 CCD71 2} Charge coupled camera SDC-45, Sam-
sung, Korea) 2 o] o]u]x] 1}d3}sle] Skin Visiometer SV600
software(Courage & Khazaka, Germany)E ©]-8-3l>] R1~R52]
, | IEC Korea(F¢, 3ol 2]=2]s}o]
AAeI ) o] By 582 Corneometer(Courage & Kha-
zaka, Germany)E ©]83] 2 23 739} 1052}l 3] F13]
FEIHS =35Itk 95FEE == Cutometer(Courage & Kha-
zaka, Germany)E °©]-&3t] 7579 10572t S7d33it). 9
e g E Hrke nhe2d] guo] F-91E S5
on, AT FLE FXOE S, probed] S W
gk b Al FAlskTh Al EE A wWE I
1 F3 519 WstE gRlelr] flaia TEe A + 5
% 9325 wojo] 10% E2Teld] nPAR] v 243
P AA sepA Evfste] AAE A|2EE F, hema-
toxylin & eosin(H&E) G4= 3191 Image Pro-Plus 4.5(Media-
Cybernetics, USA)E °©]-&-3lo] 95 R3] 545 4tk

e =5k
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5. In Vitro T| £ MFOIMZOM 2] MZESA] U Z2}2
MMs &4

Al Ad-froFA| E(human skin fibroblasts, NBIRGB)ZE RIKEN
(Saitama, Japan) ol|&] FFliste] ARESFITE UG AEE 10%
fetal bovine serum(FBS)¥} penicillin-streptomycin®] $H-2
DMEM HjA| & ©]-§-ste] 37T, 5% CO, incubatorel| A Hj %
i A gl A3 TE M EF2]2 Hansen & others(1989)
o] Wi ol w2} 3-(4,5-dimethylthiazolyl)-2, S-diphenyl-tetrazo-
lium bromide (MTT : Sigma Chemical Co., USA) Ak A
Blo] 2481 th AEES 7.0x10° cellwell?] FE= 96 well
plateol| A 24Xt wj et 5, wliA]ol 83E AlRE 2t wellol
1.56~100 pgmLe] FE= H7lste] 397 v katint. viek
d AlEe] mAE AASL MTT £94S H7lsto] 4542
Hkg-A)1Z1 & SDS7F - E 0.01 mol/L FAHgoS Hrls)
o] FAH formazans =< 570 nm¥} 650 nmoA SFE=E
S3te] 1 Aol & b4 formazan A/ O 2 sl S
stct. AlZdl Fell A TS Hrtskr] S8l = Al

a
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1.6x10° cells/mL2] F=2 96 well platel| A 24A]3F HH oF
., 0.25% FBS7} 3-+2 DMEM HiA|ol] &3|E A&
welle] 1.56~100 xg/mLe] FEz drlete] 327t HHOk
et e T, 7 welle] wijA] F2] ZeHl F2 antibodyS
o]-&-g ELISAY o 2 Saiqinh Zehil AA F =] A
A Bl wE 9|34 L-ascorbic acid phosphate magnesium(MAP,
WAKO, JAPAN)S Pt 2o AL8319]

Lro o

ol
—

6. SAIxz2]

A A= MS Excel Programe ©]-83k0] #8214 p<0.05
T4 Student-¢ testol] oJ&l tHET# AJFAEF X2 7+
o $2)491 Aol S BF I

(¢}
o] WA oL}, "1‘%‘%%101] «lﬁi }‘%}—8— ohd 749& gl
o] Ttk AldAL] TEL FHT 20.32+0.32~20.49+0.43
g9 12 ASHAE YeERN L, AF 713 Bt Al Wl
S

<
;1

9% %8 A4 2 7)) Sl 4UEE
A S\ WE 2 ATRA) GE Tyl G
& 8 7R A ATRelel me sEdAE Hase]

et AIFEA S AlRd E3tste] A+ AAFSHESE 813
th A[R7IRE Bt F 33] Al aH|ES SH5H L, A1E7]
st 2 AT it AH TS A 4.08+0.30 g, UV
ZARTE 4.08+0.23 g, Ginseol K-b1Z] T 4.03+0.32 g 2
Zre] o= IStk Atme] HagdHA R FH8IE W,
Ginseol K-bl A% T2 H 25 mg/day2] AlHEZS A3
gk 208 F<lo] ATk

2. QAAEEF(Ginseol K-b1)2] MF7} UVl 2|5t |
FFE 440 ojxle &

w=Zo| HH AFsHA ~Ed 2o o) o
£ A =M DNA =4 B 2
FAS SN A FIA o u|Ho| B o] m
e = T8l AYEE
ol L]—E}‘/}U](lee & Fisher 2002). Hair-
less mice™= UVE ZAFSHH 33 FA7F T/ 921 F50|
e o &4 AskE vERH, A1) 3Rt AL
gt &2 Ho|7]d] Fistel BAE A Wol AMeE =
24 3 shuto]tiKambayashi et al 2001, Kiss et al 1991).
£ ket < UV 2AREOlAE A7da3t ¥l ast

f“l“‘ olw
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o] IX F5 Pt S&<to g #EAEJQ S W, Ginseol K-bl
’SHE—:UV ZAb vl Aoz FE gAdo] A=
Atk & %E% A o2 vlwsthy| fla AH 77 %
10—2,—01] A 95 FHE AT A5 50 B =
= #7F vws S&ﬂ-(Flg. D). 730l |<to g FE Ao
JH_"—JE]‘/}, - FYof| ogk HFRA A= oAl w3t
zto]7} R1EA] T 107= & o S Faol AAE
A3, 5 HAWAERI) Fke] Ginseol K-bl AAFHTS 1.15¢
0.19 £mA oM, UV ZARE 1.50£0.28 pm=E AlHEZ 0]
FE2 IS G (p<0.05)CE AT AL el
o] & Kang et al(2009)°] UVBE ZA}2t hairless miceol 34t
FHAFEES TS W, AREH] 5 WS 794
o7 AAstaL, ol FF ZH A MMP-1 mRNA Zde] <
A= 31, procollagen T A W&o 7= Q17| wfFolgta K
18 A FARE Akl AlsE Tl BEgF Kim ef al(2009)
I} Kim et al(2007)2 &4+ F2fl FAF3E A3} ginsenoside Rbl
o] I3 ZeMll Aol {alE AAlst] UVE 13| o]
e 9% 23k dAete 89l e g Buslith ol&
53 2 Ao A-8-3F Ginseol K-bl HE3F A8 7|2 &
sto] UVBOl| 9gt 97 =5 A2 A Aoz T4

mNormal group
mUVtreated group
BGinseol k-b1 group

Wrinkle parameters (pm)

R1 R2 R3 R4 R3 R1 R2 R3 R4 RS
T weeks 10 weeks

Fig. 1. Effects of oral administration of the Ginseol K-bl
extract on UVB-induced wrinkle formation on hairless mice
dorsal skin at week 7 and week 10. A : Photographs of re-
plica taken from the hairless mice dorsal skin (a) normal control,
(b) UV control, UVB-irradiated mouse skin, (¢) Ginseol K-bl,
UVB-irradiated mouse skin orally administered ginseol K-bl ex-
tract. B : Assessment of the skin roughness in hairless mice dor-
sal skin. The results are expressed as Meant+ S.D. for parameters
R1~R5[ zm]. * Significantly different from UV control group (p<
0.05). R1 (Skin roughness), R2 (maximum roughness), R3 (ave-
rage roughness), R4 (smoothness roughness), RS (arithmetic ave-
rage roughness).
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48 7148 S

, S8 protopanaxidiol ginsenosides2| A% gt
ke A7t F7HH o' o] Folxof & Ao g AtgdT)

3. Ginseol K-b12| 41%|7} Hairless Mice2| I|F Et=,
me S8 B W TP ED SA) olXs ¥

A3e] gl 230 YR 4 77 Fol 2l e
“J(viscoelastic) e YERH = A EQ! R6(Uv/Ue) A7} UV =
Az}t Bl wske] A AT Ginseol K-bl A3 oA 6214
O F 7 gro] A2 A ERIE F Ugler, ol I)He] et
ge] A= &4% oju|git). wal UV ZAlkwdl Hlg)] ghEe]
ZJHIA] E(Relative parameter)$l R2, R7°14& Ginseol K-bl
A2e) ews} =] UERdTTable 2). 9% S5 gha
574 doMs A3 75 o UV AR vl 3w
Ginseol K-bl A 79] F5- & o] 25 =SkTHTable
3). Dobrev(2002)E R4 AHE- & Uvgke] WalH, o= 3
A ve} 29] 744 Z0] WSS Bl Uehde Wste] 2%
gl Huslict £ AFoA Uvgke] vkdE R6 k] Gin-
seol K-b19] AF el e} UV Akl w8 feldez 7t
2% AL AlAEAY] J37F 9F 3He R S 5o
_Z[_o] quf__oq 7(-1\':1]—/\4 Oﬂ/\] l;:o]-;(]l—_ 7—10] H /‘ 0]
. ole ZAFEES T rh2oA «4-‘?* & As7t
freld o g AAETta Kim et al(2008)°] Hi13k Zylele
FAYel Agkolgt AlsHTH

uvell 9jaf Yehte 95 f 9sks shuaEs] dso] 2
Ayeo] Esle] Ak oS, E3 TS FAAAEA
FFARoBE T2 w3t AYAo] Hl= Aoz I itk Mat-
sumoto et al(2010)= UVl 2J3] %37} Foje =3 Xuj7}

ol whet £39]50] 19 Fo 2w Eol7k= A
o7 FEo] AdEY Husk L, Lee et al(2005)2]
04—7’-01]7\115 243 QFE3ES hairless miceol|] AAFH A1
< u, uvel 93] S7iske 95 33 FAE A= 2
= Hussith webA Ginseol K-bl A TollA UV A
ol HI3l 34% F = fro|F o m 5 F3)9] T St
AA A= AL AdEH0] Uvel 93 317 Hgts o
AAZIE ol d&s F= Aolzt Al ErhFig. 2).

Ginseol K-bl AZ]T0] in vivo A& A o] &=
Bl A2 QIFEE0] I AfoAll 2 tig S22 &
o] TR IR i el S F3stka, o] wf

FE2 X gﬂ o oq]tw—s = 74_(1; Agﬂ-ﬂq. o] o]] Lq.ﬂ. Ginseol
Keblel 3% A frobE B Fo Aggel TIAE 95
ks

:L
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TE=

4. TR MROME SA| L B2 Mo ofxlE 23
F| 2240 A] type I collagenS ZEHll HHE st
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Table 2. Skin elasticity of hairless mice orally treated with Ginseol K-bl
Group Ua/Uf (R2) Ur/Ue (RS) Uv/Ue (R6) Ur/Uf (R7)
Normal control 0.6541+0.1153 0.5698+0.1220 0.2377+0.0530™ 0.4603+0.0942
7 weeks UV control 0.6365+0.0861 0.6138+0.1341 0.3169+0.0988 0.4640+0.0801
Ginseol K-bl 0.8053+0.0694" 0.7432+0.13317 0.2399+0.0950" 0.5981+0.0910™
Normal control 0.7305+0.0536" 0.6527+0.0772" 0.19550.0533" 0.5458+0.0606"
10 weeks UV control 0.7838+0.0583 0.7959+0.0724 0.2958+0.0843 0.6143+0.0388
Ginseol K-bl 0.8289+0.0542 0.9006+0.0924" 0.318240.0699 0.6823+0.0564"
* Significantly different from UV control group p<0.05, " p<0.01.

Skin elasticity is expressed as the physical variables R2 (Ua/Uf, portion between the max. amplitude and the ability of redeformation
of the skin), R5 (Ur/Ue, net elasticity), R6 (Uv/Ue, portion of the visco-elasticity on the elastic part of the curve) and R7 (Ur/Uf, portion
of the elasticity compared to the complete curve) which are measured with Cutometer. These measurements were carried out 7 week
and 10 week after treatment with ginseol K-bl. Values are represented the meantS.D. of the results [n=10].

Table 3. Skin moisture and Epidermal thickness of hair-
less mouse orally treated with Ginseol K-bl

Skin moisture (AU) Skin thickness

Group

7 weeks 10 weeks (1)
Normal control — 61.64+1.2°  70.38+1.5" 47.92+7.01
UVB control 3534+0.7 4294415  141.83+23.75
Ginseol K-bl 50.00+2.2°  49.4£1.5 93.57+13.38"™"

" Significantly different from UV control group p<0.05, ™ p<
0.01, ™ p<0.001.
Values represent the mean+S.D. of the results from 10 mice.

Fig. 2. Histological section (Hematoxylin & Eosin (H &
E) staining) of hairless mice dorsal skin exposed to UV
irradiation.

Original magnification x 100. (a) UV non-irradiated normal control
group. (b) UV-irradiated group. (¢) UV-irradiated group treated
with Ginseol K-bl.

5o Ade @S 2 o] Wil Feshd il
2 w3l 2 F5] SHAERA Wo| &go] Hu St

f71 sk g5 A n g =
oA HA FFo] HAYSH == Aot Ginseol K-blE
1.56~100 pgmLe] FE== Aol A e]slo] vjtata < ull,
AxzF2 B Zell g nAe 93-S Brhe A3

STk et 22 AR Te A, 156,
T ATk 72 110%, 123%2 fFol8e ~7}s}
BAAOR 58 $R0 25 gl S A @ TS 2ok
2 AYgero]l xwt o R AL, 100 1gmlE A
gg TelA = el S S8R fdrt. FHddET
9l L-ascorbic acid phosphate magnesium(MAP)< *]2]3}
ANXe e vlaste] ekl Ad @l 28 71 E=
VERSET). L-ascorbic acid phosphate magnesium< o}~ =2
Bkl oPgdE Aol FE R A frolEe] AEA| of~zE
B} fARH = 2 AIRE &R o m Fepll A
7zt G A AT Geesin et al 1993). =3 UVBe]
gk I REFS Bodke &35 7 o] gholA=
v 7154 2Ee BRoRAE AFgol H3 UTKo-
bayashi er al 1996). 3|5 F5 7Rl B3} Qlo] Wol AHE-
= retinoic acid®] A-F, LFEEE =X Al FHZZF A
type I procollagen AAge] 938]8 asheE dl, ol el
A AT AEE SAsAA FE 40l YIS = 3ol
= iil(Yoon et al 20118 S n]Fo] & v, Ginseol

K-b19] 3175%(100 ug/mL) Al FEHll AEE AafS
=43 A ]74]01] gk Aol s e S AX
71 Wi Aoz AR HE}

7Aooz Qg 5 44, v
B L Ay AFE Bl AAE] itk 2 Ao A& Gin-
seol K-b17} UVl 2@ 9% Fwst SFESZFEH IF5

H5shs 33 S gRlska, Aot zeda SeHil
ATA S 2713t E 23S 53l Ginseol K-blo] ZEHl
A 228 B3 UV 402 HE 922 Hasls 2}
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Fig. 3. Effect of Ginseol K-bl treatment on cell proliferation (A) and procollagen production (B) in human dermal
fibroblast cell. MAP(magnesium ascobyl-2 phosphate) was used as the positive reference compound. Results of cell viability
and procollagen synthesis are expressed as the percent of O.D. value versus vehicle control. The results represent the mean+S.D. of three

replicate. ~ Significantly different from control group p<0.05,
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