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Effects of Cuscuta Chinensis Lamark Ethanol Extract on Wrinkle
Improvement Bio-markers by UVB-induced CCD-986Sk Cell

In Hwan Joo', Hak Joo Choi’, Boo Yong Sim’, Ga Yul Min', Dong Hee Kim'?*

1: Department of Pathology, College of Korean Medicine, 2 : Traditional and Biomedical Research Center(TBRC-RIC), Daejeon University

The purpose of this study was to investigate the effects of Cuscuta chinensis Lamark ethanol extract (CL) on
wrinkle improvement. Cuscuta chinensis Lamark is known to contain dried saccharide, alkaloids, flavonoids, lignans
and rein glycoside as major components of dried mature seeds of Cuscuta japonica Choisy. In this study, we
evaluated the anti-wrinkle effects of CL and investigated bio-markers (e.g ; MMP-1, MMP-3, MMP-9, TIMP-1, type I
procollagen) associated with skin wrinkle improvement. We tested the anti-wrinkle effect of CL using human fibroblast
called CCD-986Sk cell. We observed an increase in MMPs, TIMP-1, and type 1 pro-collagen CL in CCD-986Sk cells
irradiated with UVB at an intensity of 20 m]/ci for 60 seconds. As a result, CL decreased UVB-induced MMPs levels
and mRNA expressions in CCD-986Sk cell. The levels and mRNA expressions of type [ procollagen and TIMP-1 were
increased by CL. These results suggest that CL has activities on improvement of skin wrinkle, which is induced by
UVB radiation. Taken together, this study proposed the possibility of developing herbal medicine and functional herbal
cosmetic materials with wrinkle-improving effects of Cuscuta chinensis Lamark.

keywords : Wrinkle improvement, Cuscuta chinensis Lamark, Matrix metalloproteinase, Procollagen, UVB
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m Yo} #AL|o] Propionibacterium acne Z4] A2V, a}a

= of2] &4%, melanin BT tyrosinase &%, o= 220
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1. Rl

B Ao Ar23t ®#F (Cuscuta chinensis Lamark): &
8 Iioa BAENY @IYseg 58 pdstel diFgisty
TBRC-RICO|A] R Astel AF&stSict.

2. X 2 717

AHEEl AJ9F2  ethanol (Duksan, Korea), Dulbecco's
Modified Eagle's Medium (DMEM : Gibco BRL, U.S.A.), fetal
bovine serum (FBS Gibco BRL, U.S.A)), trypsin-EDTA
U.S.A), (Sigma, U.S.A),
EZ-Cytox (Daeilab, Korea), dulbecco's phosphate buffered
saline  (D-PBS
Metalloproteinase 1 ELISA Kit (Elabscience, China), Human
Matrix Metalloproteinase 3 ELISA Kit (Elabscience, China),
Human Matrix Metalloproteinase 9 ELISA Kit (Elabscience,

(Thermofisher, trypan blue

Welgene, Korea), Human Matrix

China), Human Tissue Inhibitors of Metalloproteinase 1
ELISA Kit (Elabscience, China). Human Procollagen I ELISA
Kit (Elabscience, China), Total RNA prep kit (Intronbio,
Korea), AccuPower CycleScript RT PreMix (Bioneer, Korea),
AccuPower® HotStart PCR PreMix (Bioneer, Korea) 52 A&
st¥on, 7]7|= rotary vacuum evaporator (Buchi B-480,
Switzerland), freeze dryer (EYELA FDU-540, Japan), clean
bench (Vision scientific, Korea), autoclave (Sanyo, Japan),
vortex mixer (Vision scientific, Korea), centrifuge (Hanil,
Korea), deep-freezer (Sanyo, Japan), incubator (Sanyo Co.,
Japan), UV lamp (Vilber Lourmat, France), ice-maker (Vision
scientific, Korea), plate shaker (Lab-Line, U.S.A.), micro
plate reader (Molecular Devices, U.S.A.), Nanodrop
(Thermofisher, U.S.A.), Alpha Cycler 1 PCRmax (PCRmax,
U.K.), electrophoresis system (ADVANCE, Japan), Fusion-SL
(Vilber Lourmat., Deutschland) 5-& AM&5t9ict.

3. A& &%
EXIR} 30 gofl 80% ofEH 500 mdE ‘do] 3A|7F S9F gtEx

= o] 7} rotary vacuum evaporator2 50°Co|lA Z+
50T 55Y 892 freeze dryer2 574 ZR3t0] Ao
2ot (0]5f, CL2 ®7]) 8.32 g (&8 27.7%)2 AL Y=
-80°C)olA] Hytstn] Ao agt 528 ZHF50 35| AL:
[Py g

e m

—

ol

4. Azuj

CCD-986Sk A|Z:= American Type Culture Collection
(ATCC, U.S.A)oA oo, 10% fetal bovine serum
(FBS)7F 71 DMEM HjA]§ Argste] 37°C, 5% CO, £70] &
AEe Azuid7lolA wigstgle 3-59 F7]12 A wjgsto]

5. Nz54d 5%

CCD-986Sk M ZZ 96 well plated] 5%10* cells/well®] &z
sto] 24A17 S¢t HigsigTh A@E o7] Ao N2 sigdo
2 IAsIRE, CLE ZHzh 1, 10, 100 pg/mo] =2 xalsto
THA] 48A1ZF & ot vl gFstgict. vl & 10 w9 EZ-Cytox &3
Aotsto] Mzujg7]oA 3087 ¥HSAIZ T ¥ § 450
359 ¥Witg Aol gxdo] digt Nz JESS WEER
EAHA T

6. "ol oA WEF 53

CCD-986Sk A|ZZ 6 well plateo] 2x10° cells/well2 B2
Sto] 24Xt SO vl ot QHst ATk ¢HFE & HiX|E AA
3l PBSZ ZA 5t UV lampS E3] UVB (20 mJ/ci)2 60%
F ZAIED 2 oy 22 wigdd CLE 1, 10, 100 pg/md
9] 52 Aot ohA] 48R F¢t HigSITt. o] g, wjgHu}
standard2 96 well plateo] 100 W& 23 37°ColA 90¥7F ut
S A7t welld] 9+ 8BS AAF $ 100 109 detection
antibodyS Yo TA] 37°ColA 6087F Y¥FSA]7|1 washing
bufferS o]&35t0o] 33 ANA5IYct A]Al & HRP conjugates
100 po& o] 37°Co|A 3087t ¥F2A]7]1L washing bufferE o]
8.510] 53] AAsSH9LE o] & substrate reagentS 90 W& 2o
37°CollAl 1587 ¥FSA]7]1L 50 109] stop solution Z7}sto]
450 molA EF=E £A35IY o0 standard curveE 7|F02
A oz mASH

7. SRR 2RY 57
1) RNA =5

CCD-986Sk M|ZZ 6 well plated] 2x10° cells/well2 BZ=
sto] 24A17F 5ot ot Qhgst AlZich QHgst & HiRE AlA
517 PBSZ @5t UV lampE 3] UVB (20 m)/ch)S 60%
7t 2AbSHYITE 1 or2 CLE 1, 10, 100 pg/mo] =2 X|2]s}
ol THA] 48AIZF EQF "ottt o, UVBE XA A=
cell lysis bufferS 1 md® do] &8 & chloroform2 200 pA
B7ksto] Th| £atsich. ol 13,000 rpmolA 1087 YR
2 £ 400 wo] 4542 8 4ste] binding buffers 400 wA
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o] g3dsto] columno] FUsty HiAEE] st columno
washing buffer AS 700 & '‘do] gAE

buffer BE 700 9% o] YilEa] & elution buffer 50 W&
e i

5} washing

Y0 YARe stol RNAZ
2) AFAL W

A XA} (reverse transcription) ¥3-2 RT premix (reverse
reaction buffer, dNTPs, dT20 primer,
RNAZ 1 g A7lstn  diethyl
pyrocarbonate(DEPC)X|2]®l £&45 A% B’} 20 W7t 5%
£ sto] A7lstglnh. o] EFAE 412 F 2,000 rpmoA 5&3t
YA A7ZstL 45°C heating blocko]d 602 ¢t ¥H3A|H
first-strand cDNAES A5ttt o2 ThA] 95°CofA] 58 ot
WSAIA M-MLV RTE B84t A7 & o] ¢ad cDNAE
PCRO]| AM&-5}Qict.
3) PCR

g0l gad cDNAE FEA7]7] {ste] PCRE Z3Pstit.
PCR2 PCR premix(DNA polymerase 250 mM dNTPs mix,
PCR buffer)o]] ¢cDNA 1 109t Zt primer 2 0E Y1 ZH54E 3

b

transcriptase,
stabilizer)o]  total

o Hm

Ho7} 20 w7t =5 sto] Arsto] o33k Zo] APt
94C0ﬂ1\1 58 Zot | cycle® ZISIsH T} 94°ColA 15%, 7+
primer9] annealing %04 15%, 72°ColA 30%E 30~35
cycle ZI1335} 1 opx|gfo 2 72°ColA 5% & XA =71 U
7} 4°C7F 5|98 o ZZo] A8 DNA A .5
DNAE 1% agarose gelo] A7|¥% st {AA O o
E7gstgict. UVE #gste] ZF 15HE bandg RIS
%l primer?] sequence®} annealing 2%+ Table 13} Zt}.

Table 1. The Sequences of Primers for RT-PCR

! N Annealing
Primer F/R Sequences Temp. (0)
F ACCACAGTCCATGCCATCAC
GAPDH R TCTAGACGGCAGGTCAGGTC 275
F GATGTGGAGTGCCTGATGTG
MMP-1 R TGCTTGACCCTCAGAGACCT 573
F CCCGAGGTTGGACCTACAAG
MMP-3 R CTTCCCCGTCACCTCCAATC 573
F CATCCGGCACCTCTATGGTC
MMP-9 R CATCGTCCACCGGACTCAAA >
VP F TCGTCATCAGGGCCAAGTTC 6
R TCCACAAGCAATGAGTGCCA
Type I F CTGGTCCCAAGGGTAACAG 617
procollagen R GCCAGGAGAACCACGTTC )
8. SAA

2 d7dd dojxl ZAat: 33 o] MPZ Eal
YA RFURE YEglon], ZF AFF Ato]9
SPSS 21.09] unpaired student's t-test® Alg3s}o] E A3t
p<0.05, p<0.01 I p<0.0019] $Zox SoQAHL A

2

A R EXS

CCD-986Sk AZoN MzAEES F3T 2y, =
100.0+3.0%2 UEFHS ©, 1, 10, 100 pg/m 5=l
101.5+2.3%, 101.5+2.3%, 102.9+1.5%2 UEITHFig. 1).
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Fig. 1. Cell viability test of CL in CCD-986Sk cells. CCD-986Sk cells
were treated by 1, 10, and 100 pg/m@ of CL for 48 h. The result was
presented as mean + S.D from three independent experiments.

2. "ol euolA A ZF
1) MMP-1 XAk
MMP-1 B4Z& 5335t 23, Z4+2 31.3+1.3 pg/m, Tf
2 130.7+4.9 pg/m 2 JErA €A, 1, 10, 100 pg/md = %0
1\1 Z¥7t 125.4+5.1 pg/ml, 94.1+2.2 pg/md, 75.6+3.7 pg/m=
e 10, 100 pg/md sEAA F2d e (x+p<0.01,
*xxp<0.001) 747} YepAth(Fig. 2).

160

140

120
100 >
” o
60
40
20
0 : :

Normal Control 10 100

MMP-1 level (pg/me)

Concentration (zg/m)

Fig. 2. Effect of CL on MMP-1 level in CCD-986Sk cells. After UVB
irradiation CCD-986Sk cells were treated with 1, 10, and 100 pg/m¢ of CL
for 48 h. The result was presented as mean + SD from three
independent experiments (Significance of results, **p<0.01, ***p<0.001
compared to control).

2) MMP-3 X343

MMP-3 B33F& 5738 A, BY<2 25.4£2.4 pg/md, O
AFE 119.7+4.9 pg/mb2 LERA ¥H, 1, 10, 100 pg/md =]
A 77 116.6+5.5 pg/ml, 76.5+1.3 pg/m, 42.8+2.7 pg/m=
et 10, 100 pg/mb FEAIA {4 e (++p<0.01,
*x+p<0.001) 747} UEpEchFig. 3).
3) MMP-9 A4

MMP-9 393& 53¢ Ax, Y+ 18.7£1.8 pg/ml, O



I.H.Joo et al

272 67.615.1 pg/m2 UEMH €t 1, 10, 100 pg/md s =of

A Z+7F 60.4+4.8 pg/md, 51.5+3.4 pg/md, 38.2+1.6 pg/m= L}
Elt 10, 100 pg/ml oA §oA 9 (xp<0.05, **xp<0.001)
L2t YertH(Fig. 4).
140
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Concentration (zg/m)
Fig. 3. Effect of CL on MMP-3 level in CCD-986Sk cells. After UVB
irradiation CCD-986Sk cells were treated with 1, 10, and 100 pg/m¢ of CL
for 48 h. The result was presented as mean * SD from three
independent experiments (Significance of results, **p<0.01, ***p<0.001
compared to control).
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Fig. 4. Effect of CL on MMP-9 level in CCD-986Sk cells. After UVB
irradiation CCD-986Sk cells were treated with 1, 10, and 100 pg/m¢ of CL
for 48 h. The result was presented as mean * SD from three
independent experiments (Significance of results, *p<0.05, ***p<0.001
compared to control).
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?JII“
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TIMP-1 level (ng/me)

Concentration (ug/mg)

Fig. 5. Effect of CL on TIMP-1 level in CCD-986Sk cells. After UVB
irradiation CCD-986Sk cells were treated with 1, 10, and 100 pg/m¢ of CL
for 48 h. The result was presented as mean * SD from three
independent experiments (Significance of results, *p<0.05, **p<0.01
compared to control).

4) TIMP-1 A3k

TIMP-1 43S F3% 2, B2 5.0£0.3 ng/md, o
272 7.940.3 ng/m2 YERA €A, 1, 10, 100 pg/md T oA
Zt7k 8.0+0.6 ng/md, 9.4+0.4 ng/ml, 10.5+0.3 ng/m2 ER}
10, 100 ng/md F=olA §94 U+ (xp<0.05, **p<0.01) 57}t
LHergth(Fig. 5).
5) Type 1 procollagen A4k

Type 1 procollagen AAFS ZAS ZAx, AHAZEL
76.9+3.4 pg/ml, 2L 36.0+2.3 pg/m= UEPA YrH, 1,
10, 100 pg/m) S=o|A ZtZr 42.3+2.4 pg/ml, 59.4+2.4 pg/mi,
65.6+2.3 pg/ml2 UEN} 10, 100 pg/md =T ofA §9H Y=
(**p<0.01, **%p<0.001) Z7}7} Yelytch(Fig. 6).
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Fig. 6. Effect of CL on type I procollagen level in CCD-986Sk cells.
After UVB irradiation CCD-986Sk cells were treated with 1, 10, and 100 ug
/m@ of CL for 48 h. The result was presented as mean + S.D from three
independent experiments (Significance of results, **p<0.01, ***p<0.001
compared to control).

MMP-1 mRNA expression (% of Control)

I

N B ] ] o

o o =] -] o o

2
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Normal Control 1 10 100

Concentration (ug/mg)

Fig. 7. Effect of CL on MMP-1 mRNA expression in CCD-986Sk cells.
After UVB irradiation CCD-986Sk cells were treated with 1, 10, and 100 ug
/m@ of CL for 48 h. The result was presented as mean + S.D from three
independent experiments (Significance of results, ***p<0.001 compared to
control).

SRR HEFE 5% da, ZYEE 3.1:0.9%,
gEZ2S 100.0+2.9%02 UJEPYS o, 1, 10, 100 pg/md 50
N 77 51.6+5.5%, 43.4+2.1%, 40.1+1.7%2 UER} 1, 10,
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100 pg/m SEOIA $o)

(Fig. 7).

2) MMP-3 §AA W%
W3 K% SRYE SIU A PYTE 2.0:11%

g2+ 100.0+6.1%02 JEPAS of, 1, 10, 100 pg/md = =of

Al Z¥z} 98.7+3.3%, 25.414.1%, 23.1+2.2%=2 JER} 10, 100 pg

/u SEOIA G4 Sl (+++p<0.001) 247} UERITHFig. 8).

9 (x*xp<0.001) ZrA7F JERGCH

100
80
60

40

i . .

Normal Control 1 10 100

MMP-3 mRNA expression {% of Control)

Concentration (ug/mg)

Fig. 8. Effect of CL on MMP-3 mRNA expression in CCD-986Sk cells.
After UVB irradiation CCD-986Sk cells were treated with 1, 10, and 100 ug
/m@ of CL for 48 h. The result was presented as mean + S.D from three
independent experiments (Significance of results, **p<0.001 compared to
control).

3) MMP-9 3 HAF HEHF

MMP-9 {RA} ‘”?ﬂ%’“% E3% A1, ZYEE 33.122.9%,
EZS 100.043.3%0.2 LERJS o, 1, 10, 100 pg/md 5E0]
A 77t 81.5+2.0%, 80.142.4%, 35.7+1.7%2 LERY 1, 10,
100 pg/md SEOH S04 Qe (+p<0.05, **x*p<0.001) ZtA7}

UERR THFig. 9).

80
60

a0 =

MMP-9 mRNA expression (% of Control)

. — — — — —

Normal Control 100

Concentration (ug/m€)
Fig. 9. Effect of CL on MMP-9 mRNA expression in CCD-986Sk cells.
After UVB irradiation CCD-986Sk cells were treated with 1, 10, and 100 ug
/m@ of CL for 48 h. The result was presented as mean + S.D from three
independent experiments (Significance of results, *p<0.05, ***p<0.001
compared to control).

4) TIMP-1 8™ A} wr3d=y
TIMP-1 SRR HJAFS 54 A4, 4TS 251.6+2.5%,

222 100.0£2.2%22 LERIS o, 1, 10, 100 pg/md S %0
A Z+z} 100.6+1.8%, 243.1+3.7%, 255.7+5.1%2 UER} 10,
100 pg/m SEoA Qod Q& (**+p<0.001) F717 LERITH
(Fig. 10).

TIMP-1 mRNA expression (% of Control)
H
&
=]

————— ——

Normal Control 100

Concentration (ug/mg)

Fig. 10. Effect of CL on TIMP-1 mRNA expression in CCD-986Sk cells.
After UVB irradiation CCD-986Sk cells were treated with 1, 10, and 100 ug
/m@ of CL for 48 h. The result was presented as mean + S.D from three
independent experiments (Significance of results, ***p<0.001 compared to
control).

5) Type [ procollagen JRAL WAZF

Type 1 procollagen S§AA @dFS A st Ayl K*’;,P—TL
S 211.610.8%, 2+ 100.0+2.2%C.2 JEIS o, 10,
100 pg/md S=o]A Z}zt 167.6+1.7%, 183.4+3.1%, 201.6+2.5%
2 Yeht 1, 10, 100 pg/md =FoA GO 9L (*xxp<0.001)
5717F Yerstth(Fig. 11).

50

Type 1 procollagen mRNA expression (% of Control}
s - [
8 I S
o o o
.
M
«
*
_ ‘

[

Type I - -
procollagen

N e —

Concentration (vg/n)

Fig. 11. Effect of CL on Type I procollagen mRNA expression in
CCD-986Sk cells. After UVB irradiation CCD-986Sk cells were treated with
1, 10, and 100 pg/m@ of CL for 48 h. The result was presented as mean +
SD from three independent experiments (Significance of results,
***5<0.001 compared to control).
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Lileiod g1t o "C',‘El’& I%OI daste] 380

HAES 28700 &858 PrIgt AP*EL M QoA x|
UVBE Az2|sto] MMPs %Y 9 IdF
collagen ¥dZ Z2AI &, st A
%50 95g Bustgon, Park MA 92 %%}H“a °ﬂ
Zz20] MMP-1 W3 7“:.\_2} TIMP-1 €33 712 y_J_o}m
. ORl2o 2 Kang KS S22 ofa stokrje] 94 %2280 o
sto] gratal a3}, collagen &4, MMP-1 &4 Asi= E3f 33
2 982X A THe4E 735‘}"“%1] ol2] 3o 3 EA}
A7 o2 dAIEE vstdE O Hold £5& UEol 7154
FE ANEN &8 7154E A

w2td 2 A7 E Kang KS 5%9 Auts wigoz &%
o] &3t EAALE @R FE3 § UVBE ZARE AfoHA
oA FENA0 gt JFZ Ftotr] Ysto] ol wyH oY
& vfoleuiA & EF4stglot.

MMPs: domaino] 9]3 287](MMP-1~28)2 B EE1 1 3
MMP-131} 38 collagen, proteoglycan, fibronectin, lamininS
o] J|1AGuiAS B3)ste, MMP-92 collageng ¥afigtc.
UVB & Q&A= o] 9Js] MMPso| Il Z71ot &Xdo] f-EE|o]A]
I o5 Iy Y2 Fedt APE = nRoN ¢S F7tE
o] JehdtH). EAlA} ojghe 582 UVBY| 93] wdxnt &4
o] 37tElo] A& U collageng #afst= MMP-1, 3, 9 TS
10, 100 pg/md =o)X ZHAA|FOoui(Fig. 2-4), MMP-1, 9 §A
A @3S 1, 10, 100 pg/md =04, MMP-3= 10, 100 pg/
m sEoN FAAZHFig. 7-9). @ty UVB ZAIZ 571
MMPso]| tjgt EARL o§tE F&539 f98Q 24 £52 R
g2 [FASh: collagen Z3E AAste] FFWEE Wol &
& AZ ol AtgH.

3719 pro-alpha Z2FEEALZ0] AZAEO  ALA
procollageng A3t &, collagen9 §do] AJRE1 o
collagend} wAZAZ 0] o]Fo]x oot LR} A mBAFY
2 myetele F7RAG?. o]2jdt collagene MMPso] 23] £
slet o] R|&Hor o]RolX|H, MMPsQl g9 57}§ AR
5t7] sl TIMP-1 THRAS Fof mEeE figt 4de A
2. EARRL oHE 5EE2 57}54 MMPs9| &dg oA
sto] FH8E fAlIohe TIMP-19] A dzat {FAA HdFS 1
100 pg/m s=oA F7HAZ CU(Fig. 5, 10), [EZx Ao &
A|53t+= collagen? ALAQ type [ procollagen?] A3k
10, 100 pg/md s=o|A, SAA TAFZ 1, 10, 100 pg/md 5%
oA Z7tA|Zitk(Fig. 6, 11). @2t UVB ZTAIZ ZH4AH TIMP-1
1} type 1 procollageno] tjgt EAMR} AgtE F&39 {95 Q
=7t 852 UVB=Z Q3 £719 MMPsE 2 A5t collagen §H4
2 37A 288488 ol & & AZ Aol Atgdh

oo ZAuE THNEYH EAA AEHE £552 UVBE %
AFSE QIZE Afotd oA FEJNA FHA AYREESE NAAZ
of. oatA mRwstel REJJAC digt 789 A2 R
A 9o UVBY dis] E3a3ts YEY: AAE ¥ Y Jls

—_*-12'-',

ro mo &

YoRE A9 289 4 9 Holg Az,

Hoz Wl sletol

2 £

2 A1 EARL oEE 5529 FE14 &ug A%
MGolH L CCD-986Sk Ao

UVBS ZAlSto] muisls SEd &, chofd vloloulA s 54
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