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Study on Anti—Skin Aging Effect of Sanguisorba officinalis L.

Kim Kyoung-Shin' - Tak Dong-Yul! - Kim Byoung-Soo' - Kang Jung Soo' *

'Department of Physiology, Colleage of Oriental Medicine, Daejeon University

To develop a new anti-skin aging cosmetics or functional foods by using antioxidative activity and
collagenase inhibitor, a potent collagenase or elastase inhibitor was screened from various extracts of
medicinal plants and its optimal extraction condition was investigated. And antioxidative activity, antimicrobial
activity and inhibitory of effect against collagenase activity were investigated.

In the these results, we selected the Sanguisorba (Sanguisorba officinalis L.) that presents a potential
biological activities. Sanguisorba which is very rich in triterpenoid saponin and tannins was recently reported
its anti-oxidant activities and phytoestogenic activities in vivo test and many clinical studies. The experiments
were carried out in vitro to determine anti-oxidant activities of Sanguisorba extracts on DPPH radical
scavenging activity assay, Superoxidase scavenging activity assay, Elastase and collagenase activity assay.

It show that the Sanguisorba extracts have the most significant anti-oxidant on free radical scavenging
activity assay, and also inhibited significantly activities of elastase, collagenase. Further, Sanguisorba extracts
are activated Type I collagen protein expression in CCD-986sk cells.

These result suggest that the Sanguisorba extracts on DPPH radical scavenging activity assay,
Superoxidase scavenging activity assay, elastase and collagenase activity assay, Type I collagen protein
expression in  CCD-986sk cells effected could be developed cosmetic ingredients for anti-aging.

Key word : Sanguisorba (Sanguisorba officinalis L.), Anti oxidative, Anti aging
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1. A=

D A=

2 Aol Aget A f(Sanguisorba)E T
3 A oA AAE AxE Aow Fx <t
T A A T-9) 8Tt

2) Ak

3-(4,5-dimethylthiazol-2yl)-2,5-diphenyl-2H-
tetrazolium bromide(MTT), NaOH, Dimethyl
Sulfoxide (DMSO), DMEM(Dulbeco's Modified
Medium, GIBCO, USA)
D-PBS

buffered saline,

Eagle's medium,

(dulbecco's  phosphate
GIBCO, USA), DPPH
(1,1-diphenyl-2-picrylhydrazyl),
Arbutin, N-Succinyl-Ala-Ala-Ala—-P-Nitroanilide
(SANA), Potassium Phosphate Dibasic, Potassium
Phosphate Monobasic, Trypsin-EDTA (GIBCO
BRL, USA), FBS (fetal bovine serum, GIBCO,
USA), Hyclone(Sigma chemical Co, USA), SOD
assay Kkit(Dojindo, Japan), EAE(ethyl ascorbyl
ether, Cosmol) % 718} duk A|oke S AJoRS A}
okt

3) 7171

E"FZ71(HE, Korea),
evaporator(Biichi B-480, Switzerland), freeze
dryer(EYELA  FDU-540, Japan), CO2

incubator(Forma scientific Co., U.S.A), clean

isopropanol,

Elastase,

rotary vacuum

bench(Vision scientific Co., Korea),
autoclave(Sanyo, Japan), micro-pipet(Gilson,
France), water bath(Vision scientific Co.,
Korea), vortex mixer(Vision scientific Co.,
Korea), spectrophotometer(Shimazue, Japan),
deep-freezer(Sanyo, Japan), thermocycler
system(MWG Biotech., Germany), plate
shaker(Lab-Line, U.S.A) 2 ELISA
reader(Molecular Devices, U.S.A) 55 AF&3}

ATt



59 A% (Sanguisorba Extract ; SE)
00gS =74 1,000meol] 2L 2417+ &
st & o ste] d2 MNAAFEE rotary

=
vacuum evaporatorol| A 7+¢t FF3le] kel A

o
s FEIAY. w5 &9E freeze dryer®
A Azt 7.8 g8 LS A & #
TS Yeare] HastaA AREA 28% see

phosphate bufferdl] 3]4]&}it}.
2) A wiek
Human fibroblast® & ¥ CCD-986sk
AEE 10% FBS7F ¥l DMEM medium© &
platecl] welld 5x10471¢] A|EXE vfdF3t 3 12
Algrol At §- A|E7F plateo] $Hds] F-2HE
g1 Fofl ARg-akiTh v 5, WA E A
Af FE2=CE)E 22 A2 A3
Fo] H7ret & 5% CO2, 37T sl A
L7F well] upghol] F 80%°¢]/d d wj7h=]
Fatk 96 well Z=Hu|%  plate(NUNC,
Denmark)ell 2x104 cell/well =2 2 ml¥ 3
7Vstar, 5% CO2, 37T ZAs ol 2417k vk
skl
3) MTTel 93 =4 AL
HEE 96-well plateo] welld 2x105 7§92
AEE AA wF F9E 200 pl= kAT 5%
CO2 w%7] 37TColA 48 Az &<t Adst &
MTT solutione A7} g% 100440 culture
medium®e] 971 96-well plated] 20xL2] MTT
solutions Wil 4A)3F ] wijeket
10 wt DMSOE ¥ol w3 24l
A FFEE S35
4) DPPH radical £27% &4
DPPH(1,1-diphenyl-2-picrylhydrazy)® At
s/ Ao wet S ue B E A9
#?od AATHE 54T & ATh A=Y free
radical &7 &4 stable radical?] DPPHI
g FdES SAHe sl o2 A8 & phosphate
bufferel] ¢ 100 ol 200 mM DPPH 900 10
o

=

[N

A

L o o o
ol

o2
of

T ZF welldl
=

540 nmol

shakingd & AolA 10 £3F WA &

0.D 517 nmelA =43} ).
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(Blank : phosphate buffer, Control : phosphate
buffer + DPPH )

Free radical scavenging activity(%) = [
1-(Absorbance of test compound / Absorbance
of control)] X 100.

5) SOD &4 =74 49

96-well plate®] 2z} wellel|l sample solution
20 W= 713k ¥ reagent solution 200 ME
go T x| o & enzyme working solution
< 9ol ¥, 37TCAA 20 #3F WREAI L
0.D 450 nmelA A 3 F SOD activity
(inhibition rate %)& A4ttt

6) Elastase 5% 24

96-well plate® Z+ wellel 10 nM Elastase
(0.25 mg/ml) 20 wE H7}3k & 0.2M Tris-Cl
(pH 8.0002 FAd Az 280 wE ¥& ¥
25ColA 10 &3t REZAIZ T REZo] Euvd
125 mM SANA 10 @& 7k 3 0.D 410
nmell X SAEAT. F7PEHS ARl 93
Elastase®] &4 747} 85 Elastase AIE
o] gHA o Ag3 Aow W}

7) Collagenase &4 =4

Buffer A (20 mM Tris-Hcl, pH 7.5 + 5 mM
CaCl2)°ll collagenes o] ¥k 71dds wHE
Atk (3 mg/ml). o] ¥Hg 7] A M| collagenase
(Type NMIA)S} A& FXo] 93 & 37CoA 1
Al 7F v ekal A tt. Ninhydrin reagent (Buffer B
: Solution A = 1 : DI[(Buffer B: 0.5 M acetic
acid + 0.1 M cictrc acid, pH 5.0), (Solution
A: 200mg ninhydrin + 20mg SnCl2 in 10ml
of methylcellosolve)] 1 mlE Z4& 2083+
e & F40] WAAA ZAATIL FA4E
f N (n-propanol : water =1 : 1, v/v) 2.2 3
Akl 570 nmellA 3 =5 S350

collagenase type IlA°l ¢l&) #@d U+
collagen-like polymer(CLP)% ZFpein
14715).

8) Type I ZFoHl AFAHF 54

A FE% 3 Type 1 collagen B

& 2. Az MrolAEA WA

J
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HEse Fehdl EFSE SAs] flste]
procollagen Type 1 C-peptide ELA kit
(procollagen type I C-peptide ELA Kit,
TaKaRa, MK101)& AF&3l9id. Kits AF8-3)
7] A A7 Aol EE 1X104 N¥E/me] %
& ato] 24-well W FH Al FEaATh WA=
FBS 10%E &3 DMEM HiA| & Al&-3}SiH
HE 5 24213 5 AE AN RS 50 pg/mbe] F5=
2 10 w H7pskar 39 sk 37T, 5% CO2 Hi
F71el A wfFatdch. kgt WAl E E-tube®
$713 15,000rpmolA] 30% b dAlRe &
Atk o] wWjx] A=A AFH Az
procollagen Type I C-$1E}o]= ELA kitE =
BEF ofal] AAsHAT

3. A £4

tofst Aoz Ry de A= HAAH £ ¥
FHAR 71539 ol AFS Student's
T-test A WHE o] &3te] AA3Grt. SHE
AFol = A5, Adgke] 95% ool 14
He 455 93 Aoz #ustsd

. 2 3

1. MTT assay®l] ¢3& cell viability &4

MTT assayt B4 G428 9ste] =3
Aol 84 7149l MTT tetrazolium= % &}
= "= HFEA4Y MIT
(3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl-
tetrazolium bromide)2.2 FHJA|7]&= HEZE
g o} Y= o] &3t AAPH o]t}
CCD-986sk M2 A& 1, 10, 100, 1000
ng/mlo sE= A ste] ME F2 e nA= g
F& ZAEAT Ao sE & Avk o
S HolA] gkokon 959 o]Ae] viabilityE
YRR Az Ao d%s FH &t
(Fig. 1).

formazan

N B21% B2k

12y

.. at 540 nm
=
=

11l

Contral 1

SE (ug/d)

Fig. 1. Effect of Sanguisorba Extract (SE)
on CCD-986sk cell viability. CCD-986sk
cells were treated with O to 1000 pg/ml of
SE for 15 hours and viability was assayed
with MTT reagent. Sanguisorba Extract (SE)
showed no cytoxicity on the CCD-986sk
cell. Values presented are the mean =+

standard error, n=3.

2. ¢x3 a5
1)DPPH 2tz &~A%F
DPPHE ©¢]&3 &2 2oz iﬂ

= HEHICE <A 7 Ed= 9 oF DH

of osf 7]=e] nlEtyl C Hep g WAHA &
= AR FE9L 625, 125, 250, 500,
750 pg/meo] FEOlA gl ofE2 Fibst 2}
&5 Bt



Table 1. Effect of Sanguisorba Extract (SE)
on DPPH Radical-Scavenging Activity

Sample Concentraion Scavenging effect (%)
750 g/ml 60.20 + 7.27
Sanguisorba 500 pg/ml 54.89 + 0.06"
Extract 250 g/ml 4126 + 1.4
(SE) 125 pg/ml 2622 + 2.71:
62.5 pg/ml 16.43 + 0.29
1000 mM 83.58 + 0.20
500 mM 82.53 + 0.14
EAE 250 mM 76.13 + 0.29"
(ethyl ascorbyl 125 mM 7454 + 0.58
ether) 62.5 mM 71.76 + o.zoi
31.5 mM 68.68 = 0.71
15.5 mM 68.30 + 0917

Each value is mean £ S.E. (n>3). (,

p<0.05)

2) Superoxide anion radical(SOD) A7

SOD &4 A= AfF FEE9 st %
&5 ST 23, ARY FENL 62,5, 125,
250, 500, 1000 pg/me2] FZoA s&ol o&E
A gakst 28-S Btk 1000 pg/meol A=
99.35 + 0.90%, 500 wg/mAlA+= 96.07 =+
0.56%, 250 pg/mbM+= 87.83 + 0.90%, 125
pg/mbol A= 77.66 + 4.86%, 62.5 ug/miolAM =
60.14 + 8.37%% 53 a5 YedoH &

T &Y a5 #e Aow A HFig

2).

110

e
an - oo = =
= = =3 = =3

Inhibition of SOD Activity (%4)
wn
=

e
=

62.5 125 250 500 1000

SE (ugn?)
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Fig. 2. Effect of Sanguisorba Extract(SE)
on the Superoxide dismutase (SOD) activity.
The effect on SOD was tested with
Sanguisorba Extract(SE), Date are expressed
as % of control and each column represents
the mean = S.D.

Asterisks indicate a significant difference

of three determination.
compared with control group, * p < 0.05.

3. Elastase Al A

=
A8S A A4, AR FEHLS 1, 10,
100, 1000 ug/mbe] -sZolAl &
elastase 28-S HTH 1 ug/molA 16.58 £
4.00%, 10 pg/méollA 17.70 £ 0.51%, 100 ug/
mloll A 18.46 £ 0.32%, 1000 pg/méolA] 31.13
T 4.76%=% A= Fod a5 At
(Fig. 3).

60 *
50
3
30
20

10

Inhibition of Collagenase Activity {34}
-u

1 10 100 1000

SE (wg/nl)

Fig. 3. Effect of Sanguisorba Extract(SE)
on the Elastase. The effect on Elastase
tested  with

Sanguisorba Extract(SE). Date are expressed

inhibitiory  activity = was

as % of control and each column represents
the mean =+ S.D.

Asterisks indicate a significant difference

of three determination.

compared with control group, * p < 0.05.
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4. Collagenase @4 9#l%s &4

I3 A 9 g Fagh 43S 3= A
’FEY] collagens #33l= collagenase®] =t
§& °o]83lo] collagenase TS F71eqlT).
5408 AfF FEEY
collagenase 288 4% A3, A|f9 F&9
< 1, 10, 100, 1000 pg/mee] FXoA FX

Collagenase &4

2]
ol = 44.55 £ 8.66%, 100 ug/méollA 33.79
+ 8.98%, 10 pg/mbol A 27.46 + 7.75%, 1 ug/
mlell = 19.65 £ 5.63% % UElH o Fx 9
Ao avs e Zow IAHAUKFig
4).

e fae) =

= o =

T T ]
*

e
i
T

[ —_
= o
T T

Inhibition of Elastase Activity [?£]
P
i (=]

=]

1 0 100 1000
SE (ug/nt)

Fig. 4. Effect of Sanguisorba Extract(SE)
The effect on Elastase
tested  with

on the Elastase.
inhibitiory  activity  was
Sanguisorba Extract(SE). Date are expressed
as % of control and each column represents
the mean £ S.D. of three determination.
Asterisks indicate a significant difference

compared with control group, * p < 0.05.

5. Type I Collagen AEAHE =4
Type 1 ZF AFAAHF 45 S8
AfrotAl oA wWiA R wE= = FEh 34

v
S =A317] 93}e] PIP(procollagen type I

o dfh

o £

C-peptide ELA kit(TaKaRa, MK101))& A&
3kl ZHoa AFFEE9
collagens ZAg Ay}, Afeo FE9L 10,
25, 50, 100 pg/mee] FZoA F=

collagen §44H-85 HAT. A 5% 100 g/
mloll A= 316.27 £ 0.35 pg/mle] collagens A
Agon, Af F% 50 pg/m= 277.23 £ 6.55
ug/ml, 25 pg/meol A= 250.18 + 1.56 pg/ml, 10
ug/meoll A= 203.99 + 8.28 pg/mle] collagens
AR freshe 302 YEyon 55 &4

B aEeS e Jo® EIHUTh

Collagen

500
450
400

FE s

L

2 300 *

2 150

o
200
150

100
control 10 5 50 100

SE (vg/nd)

Fig. 5. Effect of Sanguisorba Extract(SE)
on the Type I collagen protein expression in
CCD-986sk cells (Human fibroblast). The
Type I collagen was measured by described
in Material and Methods. Date are expressed
as % of control and each column represents
the mean £ S.D. of three determination.
Asterisks indicate a significant difference

compared with control group, * p < 0.05.
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HEAERS R F 2 HE sl BERERRE X
AEMc " o] kAL g miel o, Sehinbk-g-)l i Ak

=
vhiEst I weest ks olete] dAlEkE 7%
o] Qt}, FolstH el BA 3} 3ety HAL Ea

A 6] oFAeg AMRY MM, HidklE
P, BUBTE S, B0 1 6 SUE(F o] ol
Ao wusn o) e A g 2w
T, A, AT 5 e Wad ny

g B%E oA A7) wol AF!H
93 9 Qo wel 434 Ae/Ae oA
e Jlo® Helt

Afs 92 w0 s Ut RelE od) @
of A e mmeke 27bA @3t v, s A
ol &eo] Houth, 53] gow A% g%
& glela age whed HY oxE, 244
Q2 AAbsk HE o] el FolEa s
A7k AR AN Aol Eof vhesl dek
AARE T 2ol I o) S 3 gl
% Aol ok st FEZF A WA WA
t},

2 AYdA= Ao ditslt &3 =, free
radical AHA 8] 2AFE Lotrr] 93t DPPH
radical 2~A %47 superoxide?] A& 57‘3
stla, g R rs) S AEAAN 2 ey
BEE golry] H3te] elastin® 7HE3)
¢l elastase®} collagend 7%
collagenase®] &4 oAl 28 54 = 2
At

MTT assay® &3 A-F¢ AES52H 0l vA=
g5 ZAFSFSI Y. CCD-986sk Al X A
FEHE A A7, w50 w2 Avket o
S Holx agterm 90% °]’d9] viabilityE
et AxY o] d%s FH &
(Fig. 1).

AEhEEgS AW A Foll AAVE o
2] 7HA AsEE 93lA o7 E = Al o)
ok R g o Aksl ok EAfo] wshe)
e dAgdol Ak, gk vElY CE dixAd
34;7 13_1’ fe=] pH 3 720 =ZAF]

oA ascorbic acide v$ E<HATIEE w9

oo i of

of
m
r
P
¢

N B21% B2k

AFHor Algdyg. B Ao ME  ethyl
ascorbyl ether(EAE)E Al&3tgied, ol
ascorbic acid®] 3¥ 9X]d OH-7]& ethyl”]
2 %k Peje] FEARA FRHEHoE A}
go] 7}53l7] wEoltt. DPPHE o] &3 g
2o A7 g3 o R Af FEE ks &
£ 54 Ay, wo &4 dits g8
B3 tH(Table 1).

Superoxide dismutase:= 7} 231 k3t
Ax F9 ol E =FoA = tetrazolium
saltg ©]&, SODe| gt 3Hhoz Fg49
WST-1 (2-(4-Iodophenyl)-3-(4-nitrophenyl)
-5-(2,4-disulfophenyl)-2H-tetrazolium,
monosodium salt)E F43te] SOD assayg &
g3ttt SOD A SHoRE Af FEEY I
qbsl 28-S S A, AF FEALS 5=

o o]&A ditst 2e&

¢l xAgA Wsl= solar
elastosis (¥% &= +5) 2t ¢217 elastin
Aol FAEQ elastin 59 FZ ot} #elA
Z5 HFAHEANA elastin FAA] TEH
sy AA EAdo] FxlEo] 9o elastin
Aol BH LS free radicalsoll 93] fatE )
t}. Elastase™ ¥ o EAst= tEA QI
8 GazA ozt F7kgel we o
b Z718ke] vEF2 aAel elasting
st T 5% 2AAE 7 gt} Elastase]
Pt @43E5E 72 g9 EQl elastin®]
gy eo]  FFol  EouA  HrE  wEhA
elastase 97Fe AT A= BAS FE
A 5o Fiest ARoRE ALEEHA ¢ . 2

o

e

e

e A s T
o N
i

N

28] o)) A elastase g4 SHOE AF FE2EY
9 FEANS

elastase 285 43 A3, A
=0 -4123. elastase &S H
Zeple] Hallv= Fxste

£-3], elastic material?]

2]
ko] FA] T o3| fty=
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