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Abstract

Objectives : The purpose of this study is to investigate the effect of Shinsuwisaengtang (SSWST) extracts on
antioxidant activity and inhibition of phototoxicity as a medicine for skin damage due to ultra violet stimulation,

Methods : To determine the cytotoxicity of Hs68 cells from SSWST extracts, we investigated cell viability by MTT
assay. To determine the protective effect of phototoxicity, we investigated cell viability after UVB radiation. The
DPPH radical scavenging activity was examined to determine the antioxidant effect of SSWST extracts. Hoechst
33258 staining was performed to observe the protective effect of SSWS7 on UVB.

Results : The cytotoxicity of SSWST extracts in Hs68 cells was not appeared significantly in all concentration,
SSWST extracts significantly increased the viability of UVB-stimulated Hs68 cells at a concentration of 25, 50 and
100ug/ml. SSWST extract showed higher DPPH radical scavenging than the control group. It was observed that
SSWST extracts inhibited the apoptosis of the UVB-stimulated Hs68 cells through a fluorescence microscope.
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Conclusions : It was observed that SSWST did not induce cytotoxicity at a constant concentration and had a

protective effect on phototoxicity and an antioxidant effect. Thus, it is considered that it maybe used as a medicine

to cure skin damage caused by UVB and photoaging changes in the future,
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Running title : Anti-phototoxicity effect of Shinsuwisaengtang

.M 2

22 A9 golt oG] thg Bl =
7 oA WAL oflet A9 5 24
Qo) Sjg s} o) e w3 ANE 9T
Ao SHHE, A 2 SRR WEH tlg o}
o Bt ot B olFolAm gl

SJ% s el Sk FHele] £
2919 oJsfe] WA= IS w3lst Ashiolt
S B9 A5 ol oJ Aah] o) ofs
of WAlsh: sl hs 5 e

sl S5 B Fol Asiiol olg B

Ak} (Ultraviolet, UV)S JHE &7 F
3 33 9qclog F7 UVA(B15~400m),
UVB(280~315mm), UVC({ 280mZ Y= 5 St}
AT EHe| =98l = UVASL UVB FollA
UVBE Ao =E38l= o] 1~10% A2 2R
nao JehjAul, H2 A43de) 0&2 7w
& Aol Eshs %ol F7hEx YP®. UVB
of #Ao &5 Sk, ¥F, s, AEe

Corresponding author : Hee-Taek Kim, 65, Semyung-ro, Jecheon-Gity,
Chungbuk, Korea,
(Tel: 043-649-1817, E-mail: kht8725c@naver,com)

® Recieved 2017/12/28 @ Revised 2018/2/5 @ Accepted 2018/2/12

oI, A% ¢ WY Aot 5 Xt ke
5 F2go] oy, WA =EEH I

& 8 sl ooy, g, £, M
A} ¥3}, MEAPHapoptosis)2] F712 ZHAHAIA
Fo] YEHS ZHAATIER UVBE QA 937 &

slat Jare = 1o A2 3 she & 5 o

-

qC =52
N Hr

R

HEAES IR BS] TAMRHESS, ol B EE
BT 1 PR P S TR SRR B VR —
$iE, "okl 2g FEHo] g,

R JEIKel ol TR ok EREER
BRANE TRA L AmeE o o3l A)drtar s}
ek, RSl FERE A 7t Felol| ZHA o=
B, B R IR RIS A% ek (LR KB
o] ppAo R VERdTH?,

FHolle oFsle] 7)o digt a7t s
ZI8Y o] it f71A3E HERl fE=AVE Bel

AREIL glop], ofafdt FEASS B AL )

e
re
-
=
X,
rr
%:“
%gg .
S
=)
N
o
r
i
o
k.
i
=8

¥ 22840 olat Tt YA 24P 913t
of AESY, B4 oA, B9F 2 G} wel
Al

= [¢]
dHS Tl ol 2 Aol B



1. 2=

LELEY

SEl AT BOPISE  FFAAHMAX,
Korea)olX] T-I5HTY, it 900g2 246l
ek SLoj| 9L AFoA overhead stirrerS 0%
ato] 3UFRE FEH o] AE 33 whEste]
¥e FZES whatman No,1 FHA|(1Lm=E &
Sekn 7PsE71E o85te] 55 ¥ vacuum
ovenolX 27t 8ukE s8] AlAst ik
e F2E 85.5g (B8 8.55%& ATt °f
FZ2EL ANE] A 4ol W nasien
(Table 1),

Table 1. Prescription of Shinsuwisaengtang(SSWST)

Name Pharmacognostic Name W(e;g);ht
Kk Radix et rhizoma rhei 150
F  Rhizoma seu radix notopterygii 60
o5 J Radix saposhnikoviae 50
Hiis Radix angelicae dahuricae 50

ZEILH Squama manitis 50
HLAE Flos carthami 50
puE| Fructus forsythiae 50

A Concha haliotidis 50
A Olibanum 40

SHUE Flos lonicerae 70

B fyf- Spina gleditsize 70
Wl Radix angelicae sinens 70
H Radix glycyrrhizae 70

Kiek Trichosanthis radix 70
MGt 900

2) Mok
AR AME MIE Hs68 (Human Foreskin

Folst 9] 291« i) UVB ZAlel] 2fgh 35 doid el didh asjds

fibroblast line, ATCC, CRL-1635)2 EoFio} ALg-
BHITELHS68 cellsS 37C, 5% €02 ZzlolA 10%
fetal bovine serum (FBS), penicillin (100U/ml) &
streptomycin (100ug/nl) 50| ¥3H DMEM H|A| =
HlFEIN), B FAIEEL 75en flask (Falcon, USA)
o SE3] S F ek 39 THA0 = ik AlE
EWHS PBS 902 HolE H 50m! flask T 1ml 2]
0.25% trypsin-EDTA Qoo Wy Aooja] 187k
A2lgh thg trypsing H2|aL 377CoA] 587 Bt
sto] AEE g2tste] A wigstct. 22 A=
+ 10% FBS7} 7}¥ DMEM 8%} 10mio] F-F-A]
71 TS M=-$ vlF87] (50ml culture flask)ol] %71
1:2 split ratio2 CO, BJ7]0lA] wioFa}gict,

2. Azl

1) MTIT assay

AE=A 7T 59 Yohry] Hete] 3-(4,5-dimr-
thylthiazol-2-yl)-2,5-diphenyltetrazolium  bromide
(MTT) assay "< A3t SA3HTE 96 well
plated]] 1 x 10’ cells/well?] cell 2 100m# YL 3
7T, 5% CO7} TR =R Hi7]olA 24ARME<T o
g T wiAlE Wl wiHE FEE 1x PBS &
o7 RolFolrt. 22 k] ujAle} PBSO|| =<1 Al
2 >l 7} wellol| X2lsla 24417 wldstad
t}, ufefo] B F PBSO| =<1 lug/ml MIT
(Sigma, USA)E 10044 7} wello] H|zJato] okn]
H TUR ARRAT T 2AREERE 22 24 ul
kst vl 25 AAS F DMSOE 1004
Agletar 37Celd 2ARE HAIgE thy microplate
readerS o830} 490mol FB=E SA3Ioith
MFAEEL T3 22 3202 AXtEllet.

12 o

fil

f

Viability(%) = 100 x AT/AC

AT : absorbance of tested extract solution
AC : absorbance of control
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2) B=4 AA 37t

Ultraviolet B(UVB) #=  (312mm : Viber
Lourmat, France)S FYUo = ARSI} 6 well
plateo]] Hs68 HIEFE 1 x 105 cells/well®] F710
2 Hjeksiglon] 24ARF H  16A7HERE serum
starvation AJZh,  1ml9] phosphate buffered
saline(PBS) 2.2 2¥ washing 3t H 1m/ 2] PBSo|A
80mJ/cm29] =R UVBE XAkl 24 | 5
Al HIAIE oAl 24XRFERE Z4ZYe| iRt
2220l 2T 625, 12,5, 25, 50 D 100ug/nlol|A]
Hljoksboict, ol iRl FEE A Yol
2o WHoF PBS washing?} HI|A| w3s 521
o}, 24ARF § MIT 8948 2004 F7FstaLl 4ARE
3t Hjekstgict. wiAlE AASlAL 1mle] DMSOE
Y31 o2 ELISA readerS ©]-§3}e] wave length
570melt] FF=E A6t
3) NO B494& 37t

NO9| F=+= vl 9] nitrite TS Griess
reagent systemrg ©1-8-510] St Al ThY
o TTo RfERS AAE sl 1ARE ¥
100ng/ni®] LPSE Azlsto] 18212 wiokstolct. wl
Fo QI 22 ¥ Griess Reagent EH3}0]
1037 7F2o whE AJIZl ¥ ELISA reader®
540nmolM FFEE S48ttt Sodium nitrite?]
T BEAE o 83te] wikd Yio] NO F55

axsoict.

4) DPPH radical 274% %7}

Fikst @S SAsk7] Hsted 2,2-diphenyl-1-
picrylhydrazyl (DPPH; Sigma Aldrich, USA) free
radical 27155 Z45k3IEt, 96 well plate]] il
ERS 247} 5, 10, 50 2 100ug/nl EEZ 804K F=
HIAJF]2L 0.15mM DPPH/MeOHE 804 7}t
H Ao 10%3F vESAI. 05 ELISA reader
£ o]83}o] wave length 520mollN FF=E =4

=N

st

5) Hoechst &

Apoptosis7} F& == AEE #HEsl7] $lste]
Hoechst 33258 (Invitrogen, USA) 9A-& AA81S
o 7] UVB F2AF A9 2 WHOR Hs68
HEZE 6 well plateol]q] 80mJ/cm22] F== UVB
£ AR F, SA] wiAE Zol FaL uFAIF
4A7VE] RS AASIAL 4%2] paraformaldehyde
(PFA; Sigma Aldrich, USA)/PBS on iceol|*] 1A|7F
ot uAAZ, 14 5 1nl PBSOA] 3 washing
S| 1ml PBSolX] Hoechst 332582 0,2ug/ml 2]

FER 1057 wiokstel  BRAUE EVOS
flurescent microscopy (Advanced Microscopy

Group, USA)ol|A] UVB ZALHA] ¢k AT € 50
ug/ml WY FEES AXE AT vl &
Zs3ict.

6) AW human matrix metalloproteinase—1
(MMP-1) B4%A AE

Human fibroblast -21¢] Hs68 (ATCC, CRL-1635)
AZE 1.5 x 10° cells/well 22 G-well plated] 25
ofaL AlE7} uiet Holl BAETE 2447 wlokslol
=2

AZE7} vpe el 2t Fof] ujgFA S AlAstaL
PBSZ 23] A& & PBSoX] UVB (80 m]/em’
320m)FALE 319t AESAAE AdE EdiZ
AEZ AEE0] 100%2] F=5E 2~16H] SAg Hl
AE AelstaL 48A7F 53 viFsloitt. 48417 H,
Bk} MEES 5551 AT lysates THEAS A
¥ 3l T] ELISA kit (Amersham; Cat, RPN2610) A}
gato] wjgle] e MMP-19%8 SA3190tt.

7) SAAE
A d3}+= SPSS Window program (Ver, 12,0y
olgslglon, RE =L mean = SDE UER]



AL, iz Zh AgTe] Felol student's
t-test® EA8l0] pvalueZ} 0,05 WTHd ] EA8}
Hog freofgt afort Sl= Ao= AAsIIt

m Z

1. M=ol st = Eot

izt FEEY] T XSS kP
213l Hs68 A|Eo izt FE5ES sEEE A
28t} MIT assays G-§5+SiCt.

g 2 A9 Hs68 Alxe] AxAE
&2 Uz AENEE 10075 7IEes 77t
6.25, 12,5, 25 2 S0ug/mis AXFF ARTolA
101,20 * 8,90, 100,01 * 11,31, 96,16 = 11,02 2
95.86 £ 13,59%= UER} BE FTollx] AE=Ao|

§hEe BlsoitkFig. D).
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Fig. 1. Cytotoxicity of ~ Shinsuwisaengtang  (SSWST)
Extracts on Hs68 cells.

Cells were treated with various concentration of SSW57 extracts.
Cells were exposed to MIT 4 hours. This figure shows that
SSWST extracts were not cytotoxic effect to Hs68 cells,

0-50 : treated with SSWST extracts (0-50 wug/ml)

1
1

Cell viability (%)

2. =9 9o st

AR doll =2 Hs68 Mol T i
FEEO| vAE TS APl 18 UVB FxAt
$ MIT assays T35}t

Y FEE AAE SHA ¢aL B =&

Fols} o] 291 : o] UVB ZAlel] ofgt 5 dod el digh asjds

A dlzte] MEAEEL 57.71 £ 591 %= VERE
o 7} 6,25, 12,5, 25 2 S0ug/ml FEZ iRl
W FEE AAE W AT AEAEEL 7
7} 61.38 + 499, 61.82 + 477, 72.96 = 6.07 ¥
85.64 * 7.44 %= JER} 25 Y 50ug/nl AT
izl vlal FAHCR et =& AEAES

S HStHFig, 2).
Fig. 2. The Phototoxic Inhibition effect of SSUET Extracts

Normat Contro! 6.25
on Cell Viability Exposed to UVB,
* @ Statistically significant difference from Control.
Normal : untreated with UVB
Control : treated with UVB  (80mJ/cm2)
6.25 - 50 : treated with UVB and SSWST extracts (6.25 = 50 ug/ml)

-n
a0
. ' I I
0 T -
0 6.25 125 25 50

Fig. 3. DPPH Free Radical Scavenging Capability of

SSUST Extracts.
0-50 : treated with SSWST extracts (0-50 ug/mi)

Cell viability (%)

DPPH radical scavenging (%)

3. DPPH radical &AHs &4t

=
7] 913} DPPH assay2 %3t gtld 27%
AAEIIEL, 6.25, 12.5, 25 D S0ug/nl Q) il

Ut
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]

2 A37oA DPPH radical A7%g 77t
27 £ 3.26, 15.23 £ 3,54, 31.81 = 6,86 2 59.91
2.73%% JER} sEoEH o7 =2 g7} 9%
< HEEIHFg, 3).

H X

4. NO &80l nlxl= Eet

g F2H0] NO Al vjAle 93k &
oo, iz At g tizate] NO
&S 100%= IS o, iditkbre 6.25,
12,5, 25 2 50ug/m 2 AHe]gt A3TME NO A
A3&o] 94,19 * 569, 98.17 £ 5,72, 93.24 + 647
4 86,60 *+ 6.02%= VFERSITE, iR S0ug/ml
AX T LPS TEA et tizatel ulsiA FAIEHA
o= froJgt 74t UeithFig, 4).

120
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Fig. 4. The Inhibition Effect of NO Production of SSUST

Bxtracts.

Control : treated with LPS
6.2550 : treated with LPS and SSWST extracts (6.25-50 ug/ml)

NO production (% of Contral}

5. Hoechst EA0fl OIXl= &

0%

8
ngos wAegit, UVBE ZAFsHA] o8& A
ol vlal izl 35 AAglo] UVBE ZARE
2 tjxollx] DNAS] THs]e) dle] 3502 Qs
Hoechst @Xo] WA Hol= MEE0] fefeiA 57}
H Zo] A=) oldt A= Hs684F7}
UVBZRA}| 2J5}a] apoptosis7} 57181922 2l0]
S}, whdol| iRt FE 52 UVBe 98t 5
7Vl apoptosis@} HHHE o] SS5o] AT AE
7t EolEddee EskIFig. 5).

6. Human matrix metalloproteinase—1
(MMP—1) AoiR| £

R0 collagenase type I 94| 8418 =3
317] $1ste] Hs68 AMEFol| UVBE ZAKE & B3
B8 =R Aletylrt. imxdrEbe AEsiAl
2 tlzate] MMP-1 A4S 100%2 $Hikelots
o, RS 6.25, 12,5, 25 D S0uynlE A
3 AFTE MMP-1 AAS0] 10611 + 5.99,
95,75 £ 5,31, 81.65 £ 6,76 L 71,15 £ 4.26%% 1}
et} W] MMP-1 A3Ado] 259F 50ug/miolA] 7+
Aok & FIsHICHEg. 6).

Fig. 5. The Antiapoptotic Effect of SSUGST Extracts on Hs68 cells exposed to UVB

Representative images were taken from the following three experimental condition, Hoechst 33258 staining to visualize nuclear
condensation observed under the fluorescence microscope (magnification X100). After exposed to UVB. The apoptotie cells
demonstrated partially condensed nuclei without fragmentation (deep statining and small size nuclei)

A @ untreated group ; B : treated with UVB (80mJ/cm?) : C : treated with UVB and SSWST (50 ug/ml).
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Fig. 6. MMP-1 Inhibition Rate of SSWST Extracts on
Hs68 Cells Exposed to UVB,

The contents of MMP-1 in culture media was determined by the
MMP-1 ELISA kit as detailed under the meterials and methods.
The data represent the mean * SD of three separate
experiments (Significant as compared to Control. *p<0.05).
Control : untreated group ; 625 — 50 : treated with UVB
(80mJ/cm®) and SSWST (6.25 - 50ug/n).
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o oJste] £FH AMESA Hsart A
251}, 53 apoptosisol] thet AAladE #F
37] $15to] Hoechst 9M-& AAleHaL, ksl &
55 Yol 7] ¢J5le] DPPH free radical 2752
HAslt. =g AEESHS mAE s ¢
ofi7] 95t NO A JAIs-S #H&slgoH, F
FAl o] e AE Uolry] $fste] MMP-1
AAGA 24 AF= Algstoicth

iR TR AESAS 2ARY 95l
ARs A 6,25, 12,5, 25 2L 50ug/mioA BT
90% ool MEEES Uepfio] AlE=Ao] gl
Ao IRIHICE, B3 UVBO Qlgh F5A40o] w4
© FE 2ARP] Hsto] A@g 23 UVB SIg
FEAL A IA|E| Hleto] AFEAEE0] 57%= 3
v, il FEE 25 2 S0ug/ml F5ol
A AEREE] FARMH R feofet Sl
Ao R olHdt A= ilktel A%
MFEolr= AlE=A] UehtA] 3 W ofuzt
UVBe]| 9Jste] &35 MEEA] Headpt Ja

3
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o

A5 W J|Helle st wiiAlt dofstar
om, 1 Be] Yolw tjeksirt, thAAE endotoxin
o2 d#EA Y= LPS (lipopolysacharide)S 2]}
™, iNOS (inducible NOS)Z& o]l ¢Ja] NO Aol
7kt 9% wkgo] fEl NOE e A¥ES
Hsk= WelAel 22} Alesd E4o|n, COX
238 27dslal GEkgol o Ag3it,

ofg] ZZelx] NOSol| 2J3l| L-arginine & 24
A== free radical gas® ZEAME OJEZ9]
NESA 4% 982 olgkahg, gy
ARG, TFANEM ABAGEARA Y] 98 5
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g Nogo wEhd AN Xl #ek dEs
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Weller et al.(2002)2 UVB7} Z-ESIHE A nitric
oxide (NO) 4 &4l nitric oxide synthase
(NOS) B4& 7RIk ahgic,

B Aok izidRzo] NO Aol mlxle= o
S HASIAT), R SOug/nl AXT-E LPS
o= AEet izt vlsix AR frefst
AT eI
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g2l kst 8438 DPPH 2itjd 475
of osto] #Zkslgict, DPPH gtz A2 A4S
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interstitial, collagenase, gelatinase, stromelysin,
membarane type MMP5-08 FE3p/|w g},
MMP-1< collagenase 122 4EA] 9)o0H, type 1
3} I collagens 7|22 3}H, stromelysin 123l
EEle MMP-32 7]A%9] type IV collagens 31
31 zymogen?l pro MMP-12& 43} Al7|=t| 9]
& MMPs2] 31571 Aelilo] ofa oy,
B 7o xl= MMPs family% MMP-19] w2 b
& 17| $loto] MMP-19] Tl WS i
FEEol MMP-1 T W] T oEAo
A B A BIskiTt. webA s>
FEAA oAl BAE Holes Ao dokdr),

24719 A8AR iR RS UVBel <3t 35
Ao ZRE| Hs68 NEES HIsh= A#p7t o A
29| apoptosisol] #HoEE= Zlow FAHEC, et
DPPH radical assayol <Jslo] diksl g50] Q&
Aog AU, | EHERS FEAA
oAl GAE Hole Zog drkdr), oe Avh=
izl Ao Qg giiesle) B35 &
T JE ZoF JdEd

S & or
12

V.2 E

B ATt A ATz ok Byl
AzE AT TR AR A At
foreskinol|A F-Ell3t Hs68 Aol itk 5
& =R ARt AESA, UVB oA &34,
MEANE B ad), FE4 dAad 9 st &
T oo WA A vt 2 AEs Ak

—_

RS 625, 125, 25 2 S50ug/miolA]
Hs68 Aol =42 UehlA] 933ttt

2. WA 25 9 S0uymiolX] UVBe] ofatol
S Hs68 AlEe] A28 ekl 71

3. WL 25 % S0ug/miolA] LRSS Sffe] £
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