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ABSTRACT

Protective Effect of Processed Saengmaek—san(SM) on Cell Damage in
UV-exposed HaCaT Cell

Eun-Seop Kim, Dong-Youl Yoo
Dept. of Oriental Gynecology, College of Oriental Medicine, Dae-Jeon University

Objectives: This study was performed to assess the protective effect of Saengrmaek-san
(SM) on UVB-induced HaCaT cell damage.

Methods: The protective effects of Saengmaek-san(SM) were determined by
UVB-induced HaCaT assay. We assessed protective effects of Saengmaek-san
(SM) on LDH release and nitrite release from HaCaT. And COX-2, Bcl-2, Bax,
TNFa, c—jun, c—fos, NF-kB, iINOS, Bcl-xL gene expression were determined in
HaCaT using real-time PCR method.

Results:

1. SM inhibited LDH-release, nitrite production in UVB-exposed HaCaT.

2. SM suppressed the gene expression of COX-2, TNFa in UVB-exposed HaCaT.

3. SM increased the gene expression of Bcl-2, Bax, Bel-xL family protein in UVB-
exposed HaCaT.

4. SM suppressed the gene expression of c—jun, c—fos, NF-kB in UVB-exposed

HaCaT.

Conclusions: The study showed SM inhibited the cell damage in UVB-exposed
HaCaT.

Key Words: Saengmaeck-san(SM), Protective effect, Gene expression
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Ultraviolet(UV)< 347wt UVA,
UVB, UVCZ uH oA, o] F UVB
(290-320 nm)= F2 B 4FS F
o] FEEAS dozt FWRuH
RS 72 A E (keratinocyte) 2 T4
o] slojx UVBel HHZHOZE =ZH
ol 714 we 9L wA dn’.

AL ol =Fd RN T3
AEE B3 FAAAROS, Reaction
Oxygen Species)’} AAEHY, ZE3}A

AdE &4 ahe IR Atsld ~E

d olzs clAHoz wel
Ax o] Fgete] 77 ®
i 9F=sE Tt AY
7—}3‘*1]_1_01] A frelsl= TGEB, PGEy, a
-MSH= UVl ofs F7tsin, ol&2
AHUA LS 43X A melanin T3
S F7HANGY. EF UVl ols) 937
AAAxE FE #F87F S7HH= TNF
a, IL-152 35 JIAAZL] AfotA
A (fibroblast)ll #-§-5k] MMP-1(martrix
metalloproteinase-1), TIMP-1(tissue inhibitor
of metalloproteinase-1), procollagen 5 <]
AL 742 F U MMP-1
I e I Fiases Az
collagen 235 33t IR =gl 2
A2 9 A @'

ENRES et BRSPS (M
Eamyoll " EHIE MiRETCE IEH
Buok HRIEKEM. WU AZZH %R
A HE B K Z I8 AR 2 T
ik, 4H ERE. REAS AHFER
TR DAR 72 S/ AR ko 7]
AE ol B QI LS HK O]
EAE o= HAE, R, N\, T,
I 52 X Fted 8Eo & A
ol A RIS mEkHsE &
Lo] 45l A oA gﬂgsﬂ v 7]
AAE 59 AAs) Fexa A9,

AR BgE 71EY °4:ILE = A
@A mxe FFY, Wdan
mXE 9P, Fasta %—ﬂ J&%t‘& B
1 Go] Qlh
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Table 1. Prescription of Saengmaek-
san(SM)'™®

Herb Scientific name Weight
name (g)

AN 2 GINSENG RADIX 4
&% LIRIOPIS TUBER 8

 SCHIZANDRAE
HBkT FRUCTUS 4
TOTAL 16

.

5]
<

O+

53 F (B0l S 1,500 me
7 FE71914 3R 7HE 5

L olFstel ge clsag 79
[e)
v
u

ot K
it

‘HN‘ ["01'

3 t}S, freeze dryer® T2 AX3}
S5 oF 116 g(F5F 145%)=
ATH(eldt SMelzt H3hH. A3 Al
SM-< Dimethyl sulfoxide(DMSO)Z
o83t Hjx|el =21 ¥ pore size 0.45
me AHRAE FHAZ F AR AT

2) Al x

Ao AMEH QA TR AHANEF

i

fr a2 2 off v
o

©l HaCaT Kkeratinocyte= Dr. Fusenig
(German Cancer Research Center, DKFZ,
Heidelberg, Germany)E% & &9 ol
AHE-3F AT

2.% 9

1) HaCaT A #j <k

A EZ= DMEMel 10% FBS, 10%
penicillin-streptomycin(100 unit/m¢, 100
pe/mé)e]l A7re A2 CO- incubator
Z(37C, 5% COs 95% air) vj 3R TH
AE BEFE ald= 0.25% trypsin-
EDTAE AH&3tdoH, 96 well# 24 well
ol A& 1x10°7] /well, 6 wello A& 1x10°
MN/well®] M EZ 7}8t overnight B %
gt & AFd A&t

2) ALl A H FEA

AF2) A ZAR= UVATEC(Sherman Oaks,
CA, USA) A& °]&3t3len, UVB
lampS AFE3Fe] 290-320 nm A& 7}
Ae 2eds ZARIA T B2 IL1700
radiometer(International Light Inc., MA,
USA)E AH&ste S A9 dE
A7) Aol 1A F¢ FES TR
HE 7hete] wlg] wjgstRth ALl s
ZAFeE7] ¢3ke] DMEM #j A E A A%
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£ IRELO| Ate|Mof ofst &

ZHEMze| &sffof njxl= A

=k=13
(=3}

O, PBSE 29 AojWl ¥ UVB 37
o 29 AHS 30 mJ/ar ©] HEE FA}
At ALAs AR U PBSE
St Aol ¥ Eo] TR
H AME& DMEM HiAIE ¥al 478 Al
&Rt wkst & Aol ARE-S T
3) HF AAA Rz mA= FF A

(1) LDH 25 373

MEZE 96 well plateZ ©]&3e] 244
b Bt vlE HjeFE & 1AIZE St oF
=& i wixE A 2%31 sttt Al
TE welld 1x10°704 YA} v Fel<
AAT o2 2 welldl 50 w0 PBS
(phosphate buffered saline)E ¥& t}

<, AlZl UVBE 30 mJ/en & A}
FEo] 23

% PBSE A A3 welld &
® 200 ] DMEM ®|AE #7114
ot 24X7bo] A oS wjdd S FH
st AlEZ &3¢9 A3xEZ LDH (lactate
dehydrogenase) /4= 5433t LDH
A8 Sigmaile] LDH kit(Sigma S 500)
o]-g-3te] F&3l2m, ELISA Reader
o] g3l FFEE SHIAH

(2) Nitrite X5 =3

9ol 71«% LDH ZH¥HY 5

Ll m[o
4

&

2

o

fru

=

o

0,

o,
T
o

>,

i)

oo F!
=2

>

=

2
1o,
e o R
o & b X o

solutione ¥ 1il, 15::‘3—73 Aol xS
o2 540 nmel A =

4) 7‘4X} El Eﬂfﬁ T =

(1) & RNA ¥

Ll %%m A= HaCaT AEe] 1 ml
TRIzol reagent(Invitrogen, USA)E Z]
Zleted & RNAS 23tk a8x

F2]3 RNA §o] 200 142 chloroform
. isoamylalcohol (24:1)& ¥ i1 Z3HA
e % 14000 rpme 2 U4l B3t
AEd 500 e BEFAT. o719 05
m{¢ isopropyl alcohol= 7}stea] 33} 20C
oA shEHE FQF RNAE IAA &
1,400 rpm o2 2083t A4 E3ATh
FedsE WA T 70% ethanolZ A s}
3 A Ax:AIZ 11]~°~ RNAase free water
o4 RNAE %21 & RNAase-free DNAase
g H7bstar -70CeA At

(2) cDNA AZ

g2 2 AFETAAA 2z s
total RNA ¥ 1 ol (1 pg RNA 3H)
o] oligo dT (% 100 pmol) 1 g,
RNAase free water 3 ulS ¥ %
A TS o3, 65TelA 10
incubationd}$1th. Primer”} annealing 8}
=5 4T oA F 583 ¥ o,
reverse transcriptase buffer, ANTP (&
2.5 mM), RNAase inhibitor, DTT (100
nM), reverse transcriptase (M-MLV
200 U/pl)s H7tgk & o}
Al EFstAct o] & 42T oA 903+
incubation 3+ &, 95CoA 5&E7F A g
g & A8kt

(3) Reverse Transcription-Polymerase

Chain Reaction (RT-PCR)

Oligo (dT)16-18 (Promega, USA), reaction
buffer (50 mM Tris-HCI, 75 mM KCl,
3 mM MgCl, 10 mM DTT, pH 8.3),
1ImM dNTPBiotools, Spain)® 200 unit
M-MLV-RT(Moloney murine leukemia
virus reverse transcriptase, Promega) &
213 RNAo A st AxALS 43
e =x cDNAE 483t Adth PCRS
total volume 254091 10x PCR buffer,

[T PO

HE BN

ERAPY
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0.2 mM dNTPs, 2 pmole®] sense %
antisense primers 22 £ 9] cDNA
2} 1.25 unite] Taq polymerase (Biotools,
Spain)& ¥9] PCRE A3t

COX-29] sense primer= TTC AAA
TGA GAT TGT GGG AAA ATo|e
W, antisense= AGA TCA TCT CTG
CCT GAG TAT CTTE &3,
TNFa?] sense primer= TGC ACC ACA
GTT TAA ACC CA°|%le ™, antisense
= GAC TCC TTC AGG TGC TCA
GGE AM&3l¥ T c-Jun® sense primer
= GGA TCA AGG CGG AGA GGA
AG, antisense= GCG TTA GCA TGA
GTT GGC ACE AF&3td e, c-Fos
9] sense primer= GGA GAA TCC GAA
GGA AAG G, antisense= GCT TGG
GCT CAG GGT CAT TGE A3t
t}. NF-kB29] sense primer= TCC ACC
TTT AGG TTG CCC TG, antisense=
TCT GCT CTC GTC ATG TCA CC=
ALEslg o™, INOSQ sense primere
CGG TGC TGT ATT TCC TTA CGA
GGC GAA GAA GG, antisense= GGT
GCT GTC TGT TAG GAG GTC CAA
GTA AAG GGCE AM&-3FATh

Bcl-29] sense primer< 5-ACTCTGC
TCAGTTTCGCCCT-3!, antisense primer
= 5" TTGTGGCTCAGATAGGCAC-3°]t}.

Bax9] sense primer= 5-ATGGACGG
GTCCGGGGAGCA-3', antisense primer
=5-TGTTACTGTCCAGTTCGTCC-3
ojt}.

Bcel-xL9 sense primer= 5-ATGTCT
CAGAGCAACCGG-3, antisense primer
= 5-TCTTTCCGACTGAAGAGTG-3°]t}.

Control2% GAPDHZ A}&-319]omn

sense primer+= CAGC CTC GTC CCG
TAG ACA AA©°]l3l, antisense= CAC
GAC ATA CTC AGC ACC GGCE At
&3t

PCR Z7AL 94T 4%, 30 cycles?
[94C (30%), 59T (30x), 72T (4bx)],
72T  10%-°]Ath(Perkin  Elmer, USA)
ZZ4d PCR AH&ES 2% agarose gelol
A719E stAt A7idEsE A 2
bandZ density 4 Z& 7132 Gel-Pro
analyzer 3.1(Media Cybernetics. USA)
< o] &3t F3th

(4) Real time RT-PCR

Real time PCRol A}-&3F primer= T
S3 ok COX-29 sense primere
TTC AAA TGA GAT TGT GGG AAA
AT, antisense= AGA TCA TCT CTG
CCT GAG TAT CTTE Al&3lygom,
TNFa2] sense primer= TGC ACC
ACA GTT TAA ACC CA, antisense™
GAC TCC TTC AGG TGC TCA GG
Z AL&3t9 Tt c-Jun® sense primere
GGA TCA AGG CGG AGA GGA AG,
antisense= GCG TTA GCA TGA GTT
GGC ACE Ag3l o™, c-Fos9l sense
primer+ GGA GAA TCC GAA GGA
AAG G, antisense= GCT TGG GCT
CAG GGT CAT TGE AH&3st4th
NF-kB2¢] sense primer= TCC ACC
TTT AGG TTG CCC TG, antisense=
TCT GCT CTC GTC ATG TCA CCE
A3 o™, INOSE sense primere=
CGG TGC TGT ATT TCC TTA CGA
GGC GAA GAA GG, antisense= GGT
GCT GTC TGT TAG GAG GTC CAA
GTA AAG GGCE AH&-3tAth

Bcl-29] sense primer= 5-ACTCTGC
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sifoll o|xl=

%3

TCAGTTTCGCCCT-3, antisense primer
= 5-TTGTGGCTCAGATAGGCAC-3°]t}.

Bax9] sense primer= 5-ATGGACG
GGTCCGGGGAGCA-3, antisense primer—
5 TGTTACTGTCCAGTTCGTCC-3°]t},

Bel-xLsense primer< 5-ATGTCTCA
GAGCAACCGG-3, antisense primer=
5-TCTTTCCGACTGAAGAGTG-3°]t},

ControlZ+= GAPDHE A}&3l3om
sense primer= CAGC CTC GTC CCG
TAG ACA AA°|l°e™, antisense=
CAC GAC ATA CTC AGC ACC GGC
E AM&3H Y. 229 optical tubeol 3
v 9] SyberGreen Mix 2.5 ul, $Joll A 3
A% cDNA 1 w0, 10 pmol/gl primer
pair mix 1 g, 22t 25 mM2] dNTP 2
1, 10x Tag polymerase buffer 2.5 ul,
Tag Polymerase 0.3 pl. 147 w HO0E
231, 95C 5 min 1 cycle, 95C 30sec, 4
5T 30sec, 72C 60sec 40 cycles, 95T 20
min 1 cycleZ2 ZFZAFH T PCRE vlxl
% tubeE AW ths, BHEA 5 WE AHS
&} 3% agarose gelol| 4] PCR specificity
= =AY} SDS 7,000 softwares A&
3l real time PCR 235 #4394

3. 54 A<

7} Aol gk 194 52 Student’s
t-testE ©]&3tATE p<0.05 1 B
o do] dttar AT

m. 2 3
1. UVBOl| 93 J¥ ZAME v X

= 9%
1) LDH g mX& 93k

UVBY 2J3t mx 23 Az A s
Z43}7] 93ted, HaCaT AlXo] UVB
£ =A% ¥ f@€c LDHE =33}
Atk =4 A3, UVB ZAF Aol AE=Z
-‘?‘1 DH ¢} 2|7} S718lAch =3,

M$& Aga 3§, UVBE ZAR tjz
5"“ ulsl LDHE & elAlsia,
UVBel 93 AlX A& JA3sl= =
&= Yet A (Fig. 1.

Ul

SM200 SM100 SMs0

Fig. 1. Effect of SM on the LDH Release
of UVB-irradiated HaCaT Keratinocytes.
Cells were UVB-irradiated(30 mJ/cm?) and
further incubated with SM. The LDH released
in media was measured. The results are
expressed as mean + SE.

N : normal Control

UVB : UVB(30 mJ/cm?)

SM200 : UVB(30 mJ/em®) + SM(200 pg/ul)
SMI100 : UVB(30 mJ/em?) + SM(100 pg/p0)
SM50 @ UVB(30 mJ/cm?®) + SM(50 pe/ul)
#:. p<0.01 vs N

* 1 P<0.05 vs UVB, #*x

i i "
=1 in =1
a a a

LDH(% of UV Control)

w
=]

P<0.01 vs UVB

2) Nitrite B4 v 4

5 ZAd AEY 4stA 2EY2E
=238l7] 938ta], HaCaT A|¥Ee] UVE
ZASE & A EE nitriteE A3
CAFAT, UV AR O] A2 A A
A=< nitrite ol F7bstAh Ed
SME Agg 45, UVE AR gz
ol H3) nitrite S JAEte], UV
o oJ3t 2tsly ~EYAE JA= 2
|5 Helda(Fig. 2).

kv
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Nitrite (nmolf10° celk)

g

1 L I I I I l
Fig. 2. Effect of SM on the Nltrlte
Production of UVB-irradiated HaCaT
Keratinocytes.

Cells were UVB-irradiated(30 mJ/cm? and
further incubated with SM. The results are
expressed as mean * SE.

N : normal Control

UVB : UVB(30 mJ/cm®)

SM200 : UVB(30 mJ/cm’) + SM(200 pg/pl)
SM100 : UVB(30 mJ/cm’) + SM(100 pg/pl)

SM50 : UVB(30 mJ/cm?®) + SM(50 pg/ul)
x* 1 p<0.01 vs N, # p<0.05 vs UVB

2. UVBY 9% IF ZAAMEY 4
2 @ W AEs 9F

1) COX-2 fFx7 Hd v FF

UVBOl o3& 3% 24 A £ PGE,
Aol WA= FEFE %@6} | 913,
PGE, Ao #oste= COX-29 3
2 #Ee UVBE XA A EZZRE
6}925}. é_féz-‘j_ﬂr UVB XA} A9
Al A E 0X-22] mRNA<]
Z7FetATh 3 SMS 200 pg/
=2 A3 4%, UVBZ XA}SH
ze%] v COX-2 fAx HdAL
Asted, UVBel 9|3 PGE; A4S <
stle Aoz yUegth(Fig. 3).
2) Bel-2 f32 @@ wx= 3
UVBel o3t i 248 Alxe] Ax
ApEe] Agste FHAR] Bel family
"<E/H°ﬂ u];‘q};
Bel-2 §34 &S S350 *E]?‘f.ﬂ%i
Z, UVB &AL Al AlZEolA A==
Bcl-29] mRNAS] A Ao] 7Aastdrh

lF

o_>L H~l o}‘_,

-E r

°l
]

é.l%&io:_-l{)l'

o fr
%
tlo
A\
ok
do
o
&

T3k SME AEs H-¢, UVBE ZA}
3l th =7 BEte] Bel-2 4AA ddS
Z7WA A, UVBe) 93+ Az Aol =3}
AL 7MAE Aoz Yelgth(Fig. 4).

X2
GaPPH )

:1“'[

SM200 SM100 SMS0
Fig. 3. Effect of SM on the COX-2 Gene
Expression of UVB-irradiated HaCaT
Keratinocytes.
N : Normal
UVB : UVB(30 mJ/cm?)
SM200 : UVB(30 mJ/cm®) + SM(200 pug/pl)
SM100 : UVB(30 mJ/cm®) + SMI00 sg/pl)
SM50 : UVB(30 mJ/cm®) + SM(50 pg/ul)
# 1 p<0.0l vs N, =x : P<0.01 vs UVB

Bt R N
cAPPH IR
2

o ] I I l
uve SM200 SM100 SME0

Fig. 4. Effect of SM on the Bcl-2 Gene

Expression of UVB-irradiated HaCaT

Keratinocytes.

N : Normal

UVB : UVB(30 mJ/cm®)

SM200 : UVB(30 m)/cm?®) + SM(200 pg/ul)

SM100 : UVB(30 mJ/em®) + SM(100 pg/ul)

SM50 @ UVB(30 mJ/cm?®) + SM(50 pe/ul)
# 1 p<0.01 vs N, == : P<0.01 vs UVB

Relative mRNA of COX-2
&)

Relative mRNA of Bel-2
=
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4 AkELO] Xfe|Moj ofst m|F

ZHEMZO| dslfol DXl &

3) Bax F2 A 2o

Bcl family ##AS
22 H|E3 M XE AME
YElHE antiapoptosis &8-S e}
Wt o] F Bax frdxtE UVBel 93
JaFol Hle) adteE AR RIEH
A A7, UVB ZAF Al Al ZellA
A E = Bax9 mRNAY AAo] ZHAa
3tk T3 SMS 200 wg/ul FEE
223 4§, UVBE ZARRE iz
"3l Bax F3A LdES FI7HAIA,
UVBl &3k Az Apde] A3dds 7}
A Ao g Yestt(Fig. 5).

rulo

l‘

oo

Bax

GAPDH > |

2

Relative mRNA of BAX
(o

P
- I I l
o — .

uve SMZ00 SML100 SM50

Fig. 5. Effect of SM on the Bax Gene
Expression of UVB-irradiated HaCaT
Keratinocytes.

N : Normal

UVB : UVB(30 mJ/cm?)

SM200 : UVB(30 mJ/cm®) + SM(200 pg/ul)
SM100 : UVB(30 mJ/cm’) + SM(100 pg/ul)
SM50 : UVB(30 mJ/cm?) + SM(50 pg/ul)
#:. p<0.01 vs N, =+ : P<0.01 vs UVB

4) TNFa f2# Zdd vXe= 4

Keratinocyteol| /] ¥H]13%+ IL-13 TNF
ae fibroblastel]l 283t MMP-1%
collageng &35l G459 LS =
A%, AdAd3, UVB ZAF Aol Al
oA AA4=E TNFa®] mRNAS A4
o] S7betaltt. &g, SM= 200, 100 g/

W EFEZ AYF A§, UVBE ZAMS
o) Bsted TNFa 22 43L&
7HAAA, UVBe| 93t fibroblast 2H&
S HAFoE JAT F IdS Fe=

B}y oH(Fig. 6).

kv

TNFO ii————e S
GappHEC I T T 1

L1

SM200 SM100 SM50
Fig. 6. Effect of SM on the TNFa Gene
Expression of UVB-irradiated HaCaT
Keratinocytes.
N : Normal
UVB : UVB(30 mJ/cm?)
SM200 : UVB(30 mJ/cm®) + SM(200 g/l
SM100 : UVB(30 mJ/cm®) + SM(100 g/l
SM50 : UVB(30 mJ/cm®) + SM(50 pg/pl)
#: p<0.01 vs N, *x : P<0.01 vs UVB
* 1 p<0.05 vs UVB

Relative mRNA of TNFa
w

f F
ol

s
oo

5) c-jun FAAF B A
c-june MMP 59 ‘ﬂ@ s
oAt Aadg auld HARQIA}o]
ARAZAF, UVB ZAF Aol Al oA A
J¥ = ¢

g

1_4

o

jun® mRNAS®| o] F7ts}
F, SMS AEg 49, UVBE
ZARSE gizwe] Hlste] c-jun AR
&S 7HAAlA, UVBY 93 fibroblast

= AR AT & Uds AL
el o (Fig. 7).
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c-jun e ]
GappH
6

Re lative mRNA of c-jun
w

:Jllll

uvB SM200 SM100 SMS0
Fig. 7. Effect of SM on the c—jun Gene
Expression of UVB-irradiated HaCaT
Keratinocytes.
N : Normal
UVB : UVB(30 mJ/cm®)
SM200 : UVB(30 mJ/cm’) + SM(200 pg/pl)
SM100 : UVB(30 mJ/cm’) + SM(100 pg/pl)
SM50 : UVB(30 mJ/cm?) + SM(50 pg/pul)
# © p<0.01 vs N, *x : P<0.01 vs UVB

6) c-fos AR H&A vX= FF
c-fos MMP ¢ ©uld Ty &
oAste AadGd @A dAplztol
AAZA, UVB ZAE Aol Al Zo A A
AE = o fos«] mRNA¢] A Ao] Z7}3}

o} TS SME 200, 100 pg/ul =2

=2 gk 7§-r, UVBE ZAbgE tizof
Hgte] c-fos 32 THES TEAA,
UVBOl £ fibroblast -89 78780
Z AT & A= YepdthFig. 8).

s o

e fos R ——
GappH [
&

=5
ws
wi
3 4
l -j I
g -

wB 5M200 SM100 SM50

Fig. 8. Effect of SM on the c-fos Gene

Re lative mRNA of c-fos
w

Expression of UVB-irradiated HaCaT
Keratinocytes.

N : Normal )
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Expression of UVB-irradiated HaCaT
Keratinocytes.
N : Normal
UVB : UVB(30 mJ/cm®)
SM200 : UVB(30 mJ/cm®) + SM(200 pg/ul)
SM100 : UVB(30 m]/cmz) + SM(100 pg/ul)
SM50 : UVB(30 mJ/cm?) + SM(50 pg/ul)
#:. p<0.01 vs N, *x : P<0.01 vs UVB
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