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Abstract This study was conducted to determine the cell cytotoxicity, astringency, nitrite oxide
scavenging, iNOS protein expression level, pro-inflammatory cytokine, elastase inhibition, and type I
pro-collagen synthesis as a functional cosmetics material of Salvia miltiorrhiza root. We prepared the
80% ethanol(SE) and hot-distilled water(SW), respectively. Both SE and SW showed no toxicity from 0.05
to 0.5 mg/mL concentration as a result of MTT assay in NHDF or RAW264.7 cells. In the measurement of
astringent effect, SE reveled 74.6% of astringent activity in 10 mg/mL. SE showed that LPS-induced nitric
oxide production, iNOS protein expression, and cytokines were inhibited in a dose-dependent manner.
Furthermore, two extracts significantly inhibited elastase activity and increased the type I pro-collagen
production. Therefore, it is expected that Salvia miltiorrhiza extract is used as a natural material for
functional cosmetics that can effectively prevent skin-related inflammation and wrinkles, and aging.

Key Words : Salvia miltiorrhiza, Anti-inflammation, Astringency, Anti-wrinkle, Anti-aging

(N AT R A4S HEHE 78 7|BOE of
2 4ol B %olA1 9)
3 B9 40g ol8T HF 44 AT ATE
AEHOE WY Azol AgHole FNEE

93 7o A2 7154 FFEORAS 7
X A7k s olFolA 1 Qom, ol BFFE

A ALl 248 A4EAE BYodn w
199 3% SO Qs YR FE FYLE Asas
28 Ug Busts A9 15 welo tg
TAo] 1 ol frrt B RolA gl Aol
£5) TR HAAY 3, B4 2, A4 53 2

*Corresponding Author : Ji-An Lee(jianlee@skuniv.ac.kr)
Received March 20, 2022 Revised April 20, 2022
Accepted May 20, 2022 Published May 28, 2022



291 SSHEE=EX| H123 Hb5E

APAoIA AHRlo] A4 ede] wlRwolel g % 7l
4 B2 32N SIa AY, AE 59 B A%

o
239 P FEo= ¥ WIEL ek
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THHE ) 20209 29 S ARsAdollA Al
A& Fufote] A 9 Ax T Bdslele] &0 Ak
Botoh AR ZF 150 goll 80% olete E= 57
5 Z7ksto] 60TofA AT 53t FE5H31oH o]
H4E 33 HHE AAsiGIh AL o), AYES,
FAAZSIFTE Y 80% OlEkEFEE(S miltiorrhiza
ethanol extract, SE) ¥ G4 FZE(S miltiorrhiza
hot-water extract, SWr 100 mg/mLY] =& AX
Stof AL WEaro] BastHA ZF Ao ARSI

22. NE=Y4 =4
Az AdS e widE A4 A7 F5 H-RobA
E(Normal human dermal fibroblast, NHDF)2} uf

2 AN EZF(Murine macrophage cell line,
RAW264.7)= 10% FBS2} 1% antibiotic-antimycotic
(100 units/mL penicillin, 100 yg/mL streptomycin,
0.25 ug/mL  amphotenicin B)7} &HH
DMEM(Dulbecco's modified Eagle's medium)©o.&
37C, 5% CO, 2794 wiFstATt.

G 225 SEQ SWY Al HYAE Hrtstast
NHDF cell T+ RAW264.7 cell& ti4o& MTT
assayg THSIHLE. MEE Alste] 96 well
plate(0.5x10° cells/well)o]l 100 wW# EF3ta] 24
AZE Bttt & FEE2 4t AXT A=
(20, 50, 100 ¥ 200 pg/m1)100 wE AM=Z 24 A7t
AFsHATE. 5 mg/mLY MTTE FEsT 05
mg/mL=E A|ZEo] H7}sto] 4AZE AP & A|E ik
HBS AT £, 7} welld] 5Lgt 42 DMSOE Yo
570 nm NN FFEE S45IATHL3L

2.3. NO (nitric oxide) 215

RAW264.7 HMZEE 24 well plate(1x10°
cells/well)oll 5250 24A17F viJst & LPS9} T4t
7k 2EEZ s)4st0] A|X3 ARE AT StFTt 244]
} & AE oGRS griess reagent®} SY3 FOo &
027t a4 BEEAIZL & 550 nm BHNA &3
75 lrH14].
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RAW264.7 NJZE 24 well(1x10° cells/well)o]] £
Foto] 24A17F wiFst &, LPSeF Tt FEES 314
sto] Az AlmE A2|StAT:. 24417 &, Al B
HogHE FHE TNF-¢ 9 [L-69 B4 ®stE 7
ZF mouse TNF-a ELISA Set II, mouse IL-6 ELISA
Set kit® oIt Al vl 47 ARE kit
A ZAR] protocololl wet =8Y5HITH15].

25. € ) oHE 48 =5

RAW264.7 AZZ 60 mm-dish(1x10°
cells/dish)oll E5=5to] 24A17F vzt <, LPSQ; Thit
7t 2E 58 g)4sto] A3t ARE A2 Aot
ok 24A17F ¥, AIZE A7k PBSE A2 ¥ RIPA
buffer2 &3A711 €4 Hejsto] AL ASAS of
Aoz ThiAS AHFsloct A F i ARE
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10% SDS-PAGE] 7195 A% &, PVDF membrane
o=z olFAHY 1A FA=  anti-INOS(Novus
Biologicals, Gilbert, AZ, USA), anti-COX2(Cell
Signaling, Beverly, MA, USA)?} anti-B-actin(Santa
Cruz, OR, USA), 2& &A= anti-rabbit 1gG-HRP
(Cell Signaling)?} m-IgG BP-HRP (Santa Cruz)E
ol-g-st3irH16].

o
i FEE9 £HEAEL IR oA gARE E
ovine blood hemoglobin)&
ARESIT ZF F2E5ES F]A5te] ARSE AlEet EY
HHAZ 1112 E9dsto] 5& BCF shaking?t &
3,000 rpmollA 1587 94 E23F the 407 nm 3H
oA FFEE S T SE= AE £99Y
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2.7. Elastase 84 Xoff &4

it 2259 elastase A4 A TS 25
93l neutrophil elastase colorimetric drug
discovery kit (Enzo Life Science, NY, USA)E Ah&
AT FEES TEER 4T ARE kit A=A
9] protocololl Wt FFPsiion, FHAHEEES
elastatinal(F&%5 % 51.25 ug/mL)S AR&3HITHISI.

2.8. Collagen &M =X

NHDEF A|Zof|A &=l 23t pro-collagen &4
W3S 2ARBIEA AZE 24 well(1x10° cells/well)
of E5to] 24 ARE BiFSIGATE 24 AF &, N2E
1XPBS (phosphate buffered saline)@ 2% #3, F
g4 vz S A7tk TNF-e (10 ng/mD)9}F Z+ 5
EEZ 3 4sto] AR AIRE AlZO| H2skal 244]
7t 3 AE vFHE A E procollagen type I
C-peptide(PIP)  enzyme  immunoassay(EIA)
kit(TaKaRa Bio Inc., Shiga, Japan) AH|ZFAIY
protocolol me}t =35 H19].

29. AEA

WA Gl BE 2% £52Y BE APAHE

g40=2 33 ol ¥E Yot Cm™, unpaired
student'sE °©]&5tY HF  (mean)+EFHA

(standard deviation)® HEA|5HSIth B39 E44

%94 HAHL  Student's t-testHE ARSI
*p€0.05 ols} oA TgsATt.
3. gyan & uH
31 F= 28
T B2 150 g¥ofl 7+ 80% olehe EE I &
e 10802 H71et 32, o 55 2 52 A=

3 F FEHoR dojU AXFHL oSS FEE(SE)
o] 39.5 g, FFFEE(SW)O] 61 golth. 7+ +2&
9] 88 & A ANRY AZRZF it & F Al
29| FHS MEL(%)Z FHAISH A3 Table 13} 2t}
1 A% §718Qd ofeeS ARESH SEO| 480
26.33%, 60T 2 A+ ARERE SW7T 40.66%= Y
EHtTh ol 7ol e2(99% ethanol) 15 0|85
of it S FET A} 22.4%9] FE&2 gt
83t 5(2003)9] Ao} FAfotH, Tt Hejo] F9-
ofgkE Ett I 8 ALgo o3 80| o AE&H

A= & 5 AATH20].

Table 1. Extraction yield of S. miltiorrhiza by 80%
ethanol and hot-water

Sample Solvent Yield(%)
SE 80% ethanol 26.33
SW 60T hot-water 40.66

32 ME M=g

i 355 SEQF SWO| A& S AlE 2ol
A B7keh7] ol B4 17 o F ARota o 2EE
S LEg A3 A3 Fig. 449 2t 4 255 5
T 20 yg/mL, 50 pg/mL, 100 ug/mL Z 200 ug/mL
of WE MEEHS SEQ S 96.18%, 94.30%,
94.04, 85.01%2 SW& 99.89%, 97.63%, 96.35%,
92.37%=Z YERITh E3H RAW264.7 AlEE 0|83t
A5 55 Ao AT 55 5= 5 245t Al
I QE LS 913 A} Fig. 4B9F 2ot A= wijoF
ok 232 100%2 7H35HE ol SE &=l %
Al BEEZ 7~9% SVt en, SWe dixa
FARSE Ao Yt B4 5(2003)2 9] A4
GO Z(NIH3T3)o thgh it 8o 2EE9] A



293 SS™EE=EX| H123 Hb5E

54 2% e FEE0] g0 28 o
=2 =48 Uehigty BH1soi21], 5L 4718
AR g Age] mE FE=0] HlE g
A7t =& & & AU

A
140 pp—

_ SE mSW
2 120 r
Z 100 |
€ 80t
>
] 60
o
L%L 40 |
= 20 T

0

CTL TNF-a 002 005 0.1 02 05
Conc. (mg/mL)

B
— 140
£ HSE HOW
z 120
4 100 -
Z 80 i
8
g 80
g o

20
&

0

CTlL LPS 002 005 01 02 05

Conc. (mg/mL)

Fig. 1. Effect of S. miltiorrhiza on the cell viability:
(A) NHDF and (B) RAW264.7 cells. Values
are expressed as meantS.D.
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A (astringent= B3 5, HH HE §
+ 4 3 JolEs AAsSH: 7152 A Ee
5 mio AMgRlTh i FEEY sHEA2 8
Ao AT wE Tido JARE &
stom[22] O AIE= Fig, 49 Zoh FURT
ascorbic acid(AA, 10 mg/mL)%} gallic acid(GA,
10 mg/mL)2] $8%°] 22 56.6%, 65.9%Y i, SE
ZZ2E52 1 mg/mLl¥ 10 mg/mL RANA 4%
24.3%, 74.6%% S7koto] GARTH 5613l om, SW
FEEZ 7Y 359 = Rl & 55
9] ¢ 8% A= & AFolA AS Hustgon,
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Fig. 2. Effect of astringent activity of two extracts
from S. miltiorrhiza. Values are expressed as
meantS.D. Statistically significant from the
control. (*p(0.05).
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EAAS dYog A RhgolA FJoz A4
Fo] &g, 2F, FH 23 &4 5 4o7]E NO=
ASA TR H3o] 9 Yo ZRERITH23]. A
T & FZ25°] NO Aol vA= JFE griess Al
ok o]-g3t A3} Fig. 33 Zth. LPS A & 7t
NOE 100%Z 7|&at9S o, ZF 25 5=H(0.05,
0.1, 0.2, 05 mg/mL) NO &% SE9] AL
53.1%, 73.6%, 95.2%, 95.3%, SW+& 12.4%, 16.3%,
19.0%, 22.0%=% AAE}om, o]= F2F 5(2017)°]
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Fig. 3. Effect of nitric oxide production of two
extracts from S miltiorhiza. Values are
expressed as meantSD.  Statistically
significant from the control. (0.05, “0.01).
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LPSE A3 RAW264.7 A= W NO AL
iNOSe] 9J3]| o]FojZc}, webA NO 349 253
Ql A WEE Tl oA FRIgt A3 Fig.
49} 2t} 1LPSO 93 S=H iINOSY] Tl 4o
SE $2& s%o] BlFste] dastgon, SWel 4+
NO 4427} vp7IA| 2 iNOS BHd 2 NO A4
A9l L VXA FES & 5 Ut ol2T A=
o[l 5(2015)0] F=At TS F718HQl HEE
2 2&3}0] 5 yg/mLo] LPSE A3t RAW264.7 Al
Zo| A INOS Tl Wy o] Sty Bt 4

e WS o] QITH25].

SE SW

PPS = FR EE dE 8 dE BB 8 ¥ 9
(mg/ml) - - 0050102 050050102 05

Fig. 4. Effect of INOS protein expression of two
extracts from S. miltiorrhiza. Values are
expressed as meanzS.D.
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A7} SE 3282 LPSE Z71E TNF-9} IL-69] &
HIE Asfetylon] &3] 1L-69] £H|7F AskolA®
F43] Zastct 28y SWE LPSOll 2§t TNF-e,
IL-6 /g0 FF FA Yokt o= Uit & &
F280] 500 ng/mLY] LPSE =3 RAW264.7 Al
2o} A FZrdoA [L-159] YL JA5H: bt
W TNF-a&} [L-60l= d&F= PIAA] g2 A+27et
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Fig. 5. Effect of pro-inflammatory cytokines of two
extracts from S. miltiorrhiza. :(A) TNF-a
and (B) IL-6. in LPS-induced RAW264.7
cells. Values are expressed as meantS.D.
Statistically significant from the control.

(’0.05, “X0.01).
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elasting E35t= elastase= WAL AFPF49 A

5 i g 49 20 Ao g ZEITH27].
i F550] elastase 84 B0 WA= FF=
ZARRE 23 Fig. 6% Zvh 1 Zd SEO| 9%
elastase B/ A 9| W37} QIgloy, SW A2 5=
o W& &4 &/do] FAsHATt EF elastase Al
A(inhibitor)2 AFE-E elastatinal®] &4 #350]
31.7%Y i, SE(100 wg/mL)ol 93t A= 15.8%%
Uelgth ole crude extractQ] @4 oEEEEE
W elastase Ao 7]ofsl= FUGES 2 A Al
elastatinal(51.25 ug/mL)¥ SE(100 ug/mL) F A&
9] Tk A= FES FED & o waEHo
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Fig. 6. Inhibitory effect of elastase activity of two
extracts from S miftiorhiza. Values are
expressed as meantSD, Statistically significant
from the control. (/o { 0.05, "X0.01).

3.5.2 Type | pro—collagen &4 &7}

A3 Ad-Fotd oA BAHEE collagen HS/3
cytokine©] 93l AAjo] ZrATHH28]. wetA TNF-a
£ APoto] 945 WSS EHR & 24 & 589
9ISt collagen A4 WSS 3H0Ist A3 Fig. 73 &
. 1 Ay fxFoA  collagen? ol 307.9
ng/mLY W, 10 ng/mL9 TNF-a A7 A] 251.4
ng/mLOZ ZASIHLE TNF-eoo 93] #4d
collagen SW 0.5 mg/mL R70A EAGAcR
FolsHA S7tetoith. AdrE AfAt Ao W=
4 dEE FE2EY collagenase B4 JAI50]
43.1%2 ¥ Zi(minocycline) 45.5%2F F+ARGH
FE02 SRIHITH29]. £ Aol e & of, &
A 252 collagenase &84 ATt oz}
collagen A& SHANFEZH 5 /A &= 38
F YEEA 87t =5 Z0E 7|gHoh
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Fig. 7. Type | pro—collagen synthesis rate in NHDF
cells. Values are expressed as meantS.D.
Statistically significant from the control. ({0.05).

4, 22

£ A= A B AARE YA 80%
S JA+E ARgSto] A47F @4 e REE
(SE) BEE EFEE(SW)S HFHOoE At &
7HA] Gujo] e #5259 P} SHFE HEEA
9] 7FsAdE RARIIAL HE AE =4, NO &7,
iNOS whild dha A=A cytokine £4], 8 &4,
elastase 873 Asls, FHl s 5= B7H6ISiH:

F71-8M Y 80% ollet=3t 60T Aol 23t
FE E(yieldr SE7} 26.33%, SW=40.66%% 7
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