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Abstract: Selaginella tamariscina with the popular Korean name Keoun Back, is a traditional medicinal plant for therapy of
advanced cancer patients in the Orient. In this study, we evaluated anti-aging activity of S. famariscina using processed
technology and investigated diverse biological activities of processed S. tamariscina (PST) as an anti-aging ingredient of
cosmetics. PST, heated with sand, used to different purpose compared with origin in medicine. PST raises total phenol
concentration and enhances the DPPH radical scavenging activity. For testing intracellular ROS scavenging activity, the
cultured human dermal fibroblasts were analyzed by increase in dichlorofluorescein (DCF) fluorescence upon exposure to
UVB 20 mJ/cm2 after treatment of PST. UVA-induced MMP-1 expression in human dermal fibroblasts was reduced in a
dose-dependent manner by PST. Taken together, these results suggest that PST may act as an anti~aging agent by
preventing the skin cell from damage induced by UV irradiation, and imply that PST may be useful as a new ingredient for
anti-aging cosmetics.
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1. UHO| ALEZH|

B Ao A3t Aw(Selaginella tamariscina)s 7
EAZ A Fhste] ALgstgnh @ g AAS

o 15~20 mesh® &JAHSeasand, Samchun Chemical,

Korea)9t £&3fed 160~180CoNA 3 h 71¥8ed AlxXE

A stgot. £AE B (processed Selaginella tamari-

fAFEHA, A 323 A 2 3, 2006

scing, PST)& 3AHE AASL 70% des F8&do=

70CHAA 3 h &7 FE23 08 od#ste oY 55, 5

27z 3o AzANE dAh FAFA gL AW

(unprocessed Selaginella tamariscing, UST)% A3
o2 &34k

2.2. Total Phenol &2t X

% 7% &S Folin-Ciocalteu Reagent (FCR)E °©]&
0}04 224359t FCR2 heteropolyphosphotunstate-mo-
lybdate® ¥Hrdte AstAIEAM 9719 Z791A phenol
7 B-2&Y tunstate® molibdate?t FRAHHA FEA
S U W$EZ AT

et &3 A8, 1 mLE 75 10 mLY &%
3taL FCR 2 mL& #7bste] Aol § minZt ¥H-3A17
the 2 mLe 20% sodium carbonate &8 H71slict
A8l 60 min RSN F UV/visible spectropho-
tometer (Cary 1E, Varian, USA)E ARE3td 6380 nmell
A BAEE 2335901 standard phenolic compound
+ gallic acid® AH&3+91

2.3. Total Flavonoid &2t &8

% ZgExols FF2 Al &40 ZHqrh
ZHRE)E T2 U ¢F =
o= If9 UV spectrume A3 02 shiftA|FdoE
# aluminum complex®] S v 25 H6].

Ergo] &gt A2 15 mLot 59 2% AlCk €9

< &Fkate] Abeo A 10 minZt ¥HEAIZ] & 367 nmol
A ER5E =AUt} Standard flavonoid 3HHEEA

2.4. DPPHo| 23t 2iclzt &H o}

Aggdd A4 g3 F307e 01 mM 2.2-dil4-
tert-phenyl)-1-picrythydrazyl radical (DPPH)S| PST$}
USTE sxdg 5% AHA7sty 37CAA 10 mingt ¥
AR F 565 nmol A FREE FHskAch

2.5. M= B2 (Cell Culture)

A Agote] FulzAo|A £2§ human dermal fibrobl-
asts (HDFs)+= Modern Tissue “Technology (MTT, Korea)
288 FY&9Y. 793 HDFE DMEM/FIZ2 (3 @ 1)
w) =)ol 10% fetal bovine serum (FBS), 1% penicillin-str-
eptomycing F74ake] 37C, 5% COp 273}l w3l
trypsinization®. 2 At Wlgdt ¥ 6~10 At AEE A
Hol| o] &35t
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2.6. UV =AF Y AJEQ) H2|

HDFs& 15 X 10° cells/mLe ¥%2 35 mm dishol
ujok ¢k 80%9) confluencyol] =2& o) 7= wujekdic),
UVEAL Aol slguix] & A AT & PBSE A H3le] w)
AW serum& AA % 63 Jlem® UVA (UVA FISTSBLB,
Sankyo Denki, Japan), 20 mJ/cm® UVB (UVB G15TSE,
Sankyo Denki, Japan)Z ZAstATh UV FAF 3wkl
A= FBSE #7187 22 DMEM/FI2 (3 : 1) H]=4]
PSTE F43le] wjgstadvt

2.7. Al MRotMiEofiM el XFaiclZ &~ 5o

HDFs& 96 well plated] 1Xx10° cells/mLZ £33
ok 80%9] confluencyd] =2& uj 7x wjksitl 29
A(UVB) zAF Aol wjF wixE AT F HEPES-
buffered control salt solution (HCSS : 120 mM NaCl, 5
mM KCl, 16 mM MgCl, 23 mM CaCl, 15 mM
Glucose, 20 mM HEPES, 10 mM NaOH)E A% 3}e] )
A W serum& AAFFATE HCSSOl 0.1% Pluronic
F-127 (molecular probe)& &%3 & 4 yM 5-(6-)chlo-
romethyl-2',7' ~dichloro-dihydro-fluoresceindiacetate (CM-
H2DCFDA, Molecular ProbeA}, Eugene, OR, USA)E ﬂ
23t PSTE &% ¥ Az 37ToA v-s-
20 mJ/em’ UVBE %A} 3 luminescence spectrophA
otometer (Perkin Elmer, UK)E AH&38te] DCF (Ex: 488
nm, Em: 525 nm)el &3 ATW #2ge& FAAT
[891.

2.8. MMP-1 && =X (ELISAY)

HDFso)l UVAE %A} 3 A2E A7sho] 24 h vl
g v A& 96 well plated] BF3ke] 4THAA overnightst
o coatingd}9ith. PBS-T (phosphate buffered saline +
0.05% Tween 2002 38 A& 3% bovine serum
albumin (BSA)/PBSZ 37T, 1 h &< blocking3 % 0.3
pg/mL monoclonal anti-MMP-1 (mouse)2 150 pL%
83 37C, 90 mint YHSAIZH T PBS-TE 33 A3
T 02 pg/mLe anti-mouse IgG alkaline phosphatase
conjugateg 150 pL¥ #5353 37T, 90 minzt #HeA1%
& thA] PBS-TZ A&$ t}3 diethanolamine bufferel]
1 mg/mL p- mtrophenyl phosphate (DNPP)E %33 7]
Agd 150 uULes 294 30 min?t HPS/\VJ‘E’r 3
N NaOHZ 797}0}04 ke 2 A48 FAAZ § micro-
plate readers A3k 405 nmoﬂ A FHEE 2459

2.9. RI2&M U EAIM
RE AFAys HF + FEAE B89 n 4
2 fo]A4e Student’s t-test® 0}&’1—0—‘31 p ko] 005
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Figure 1. The contents of total phenolic compounds of
UST and PST. []; UST, I, PST.

200]
180 ]
160
1404
1204
100
80-
60

404 . *
0
1.0 25 5.0
Sample weight (g)
Figure 2. The contents of total flavonoids of UST and

PST. [; UST, I, PST.
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Figure 3. Antioxidant effect of UST and PST. in DPPH
assay. a) DPPH, 1,1-diphenyl-2-picrylhydrazyl radical; {J;

UST, K PST.
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ehtth(Figure 1).

USTY) Eeliwol= &k g 372 mgl® < 37%
o]i PSTe] 7%= 386 ii 39% S Ljehfo]
FA7LE o]F FetHExolT el Wale A9 yehd

=] erskrH(Figure 2).

3.2. T g ajcizg AxEw)
gare AW 24E AZS o8 gaggd N B
Qglol AEH, Aol @ IR aAe] e AEY)
oﬂ/ﬂ Hl-/lgsh:]. D:]-/K-]/\]-/\g}. ;(]7\10] go}.l:d J,]./\]—gl_ x];d
| A4l wadoly Az 727} susle] 27
| £ od Asgd Babsel o B3
7} Aishgn, $abae) Telgoige ga wye
5% 247 98 Zeigvizl DPPHY Y 2

(&3

o

oz A7 53E dEsTHI0l
UST®} PSTS Zelett]zl DPPHe| dish &A &%
¥ PST7} ¢F 15% 4= DPPHol T‘—H & AR} F7

3= Aoz vebtcKFigure 3). S]] A+l ¢
3 HEA SFES Ags EV‘@M}E’H A S ol A
O o] TIETE HAE ks AL w3

2 Zrksidn Rusih webd Az 224 o)F <
14% 7V 71 HlE Il shatdl &4 Frlo) 7o
39S Aoz Audc)

3.3, Algh MFotM|ZollM el RiFatn|Zt &~H E3}

DCFHe 43tz AAE DCFY %z =4
o2 Axuel A" AN A 2E
A&slgrt. DCFHE hydroxyl radical, nitrogen oxide

radical(NO - ), thiyl radical, bicarbonate radical anion %
o oJa] Atstgltd, DCFHE apoptosis B¢+ AlZU Abs)
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Figure 4. The effect of PST on the production of intr-
acellular reactive oxygen species (ROS) in human dermal
fibroblasts. The values of intracellular ROS are significant
(xp < 0.05). Values are expressed as mean = SEM.
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3.4. UVAZAlof 2/t MMP-1¢HEZ
(ELISA)

2o Fxsld o] MMP-1& #9A, mitogenic
growth factor, proinflammatory cytokine
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Figure 5. The effect of PST the production of MMP-1
by the UV uradiated human dermal fibroblast. The results
were expressed as the average of triplicate samples with
SD. * p < 005 compared with control. (RA, 35 uM
retinoic acid).

2218 aA3| dAste Aoz Vel tiFigure 5). o=
] 7S AAste] MMP-1

s g§37F HaE[15] retinoic acid (35 yM)E.T}
§-5t MMP-1 23 AAs3E 7M1= A S
AT

2 M e Ae7hE7ed] 2AER) U = 3
UE AZREE)EES o83 E(PST)e &4ks)
2 AL A folM XA UVel 23k MMP ol vl
Qg #ESATE PSTE USTell Hlsle &5
o] Z7}8t9] DPPH radical 2A &% A 71 &
EfUiiTt, AlE oA ROSe o8] 833 w+s &
A$E= CM-HZ2DCFDAE ©]-83l9 ROSY %%
gt A oMol o FIHE MEU ROSE] Yo
PSTE &30 248 250 ug/mLolA ok 80% olAke] &
3 A1EHE VEGTh E5 A fel T UVA
of oJa Lol FU7IE = MMP-19 o3 A8 s+
PST 100 ug/mLelA 75% ol A EHE YefdATH
A2E o] 83t XA HWE kst aFiel UVAY 45‘*
MMPS &S A0 E AFHsts RLEE Hol F
3 &3t AXEHN o] fE ¢ S AR A}E%E}.
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