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Abstract In this study, the functional cosmetic activity of hot-water (AW) and methanol(AM)
extracts from Apocynum lancifolium Russanov are examined. In the DPPH antioxidant activity test,
the AW extract showed the highest inhibition rate of 90.5% (IC50 37.717 + 8.209 yg/mL) and the
antioxidative activity of ABTS showed a high activity in the AW extract with an IC50 of 185.244
+ 12.602 pg/mL and 96.2%, respectively. In RAW264.7 macrophages, the two extracts significantly
suppressed the LPS-induced nitric oxide (NO), TNF-a, IL-6 production and iNOS expression level.
The MTT assay measured by the cell survival rate showed that AW and AM extracts have no
toxicity. The astringent activity of the AW extract exhibited the highest astringent activity with
74.336+2.487 mg/mL. Therefore, these results suggest that A. lancifolium extracts have a health
promotion potential which can be further developed as food additive, natural products for cosmetic
purpose.
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Murine macrophage cell line, RAW264.72
Korean Cell Line Bank (KCLB, SH=EA|Z323,
https://cellbank.snu.ac. kr) 25 Fujsto] wjoFs}

Aot vikS st wix]EZE FBS (fetal bovine
serum) HEET 10%% antibiotic-antimycotic
solution (Gibco. BRL, USA)Z 7}t DMEM
(Welgene, Korea)s ARE3IHoH, AZE 37°C,
5%CO; M%7 & wjgFstatt.
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2.3.1 DPPH/ABTS 20| ANMs

NFE G525 ve23559 DPPH 24
2 2752 Bliosd] WHE 745t SHiTH12].
FE2ES TR I3 AR 100 wet 200 M
DPPH &9 100 W& 1:1 (v/v)& 4l°] 37T, 30%3t
YAAZ . DPPHE] WA == ELISA reader (517
nmE °l&ste]  FAoig.  FHREoR
L-ascorbic acid (AA, 30 ug/m)E ARS-SFATE

ABTS &}t A7 Robertas?] HHE $7g5t

SAstAT13). 22 AL 74 mM ABTS
(Sigma, St. Louis, MO, USA)] 2.6 mM potassium
persulfateS 7)okl W& Xjdbsto] 12A17F HESA]
A 1 F 734 nm oA HFJFEETF 0.7
(+0.02)0] HZ==Z 5]4sto] ABTS gt]d &4 Az
stdch 4 FE2ES wLEE AT AR 20 Wol
ABTS 2HtjZg 2okt -84 180 wl< S35ttt 30
243 %, ABTSO| WA=+ ELISA reader (734
nm)E °|&ste] stk

232 & 2Nz Y

% Z9 8% 2 Folin-DenisH< 43t &
AotArH14]. 2258 =R 343 AR 200 u
9} Folin-Denis reagent 200 ¢ 1:1 (v/v)& &35}
ek 1085, 10% Sodium carbonate & A7} &,
9-g Apdste] 147 ¢t F71E §REAFY A5
< 96 well plateo] &4 ELISA reader (760 nm)E
olgsto] ZAsiYct. HEAY EfHe =2
gallic acid (Sigma, St. Louis, MO, USA)Z H&7AF
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dZ B7FsH7l #fstel MIT assays S3okqiHh
RAW264.7 HIZZ 96 well plate®] & welld 3x10°
cell2 Y1 16X wigst &, LPS (100 ng/mL)
Ee FE2ES2 sTHUE AT ARE AYsto] Hig
SkoiTh 24A417F &, wigo] F5= 0.5 mg/mL
MTT solution& #7Fskal 4A17F =7} wljgotict. |f
FAHS A|ATH A2 dimethyl sulfoxide 100 wE
7okl MTTY] WA= ELISA reader (734
nm)E °|&sto] E7gsioirt.

242 NO M4 3 iNOS HHE 2 &Y
LPSE A &gt RAW264.7 AlZol| MHFE 225
A2I5ted NO (nitric oxide)?] /ol wA= JTF
ZAFEIAL Griess reagent WS 5T
[15]. A (1x10° cells/well/24 well)o] LPS (100
ng/mL)% FEES FEHE 343 ARE A 2oto]
2417k vioFst Tt AlE W FHT} Griess reagentS
111 (w/v)& 4of W& Adtstal 1087 BHEAI &
HAAEE= FLISA reader (550 nm)E o]-&3to] &4
Skl

iNOS (inducible nitric oxide synthase)2] T4
A $EH5HE AR A9) western blot EAHS
ystdct. AlZo]  RIPA  buffer (Thermo
scientific, Rockford, IL, USA)E #7}sto] &30 1t
25kd}. 308 & 4T319] 13,000 rpmRAAA 15

Al BEloto] oA &9t A5 2

< % 3 9d JF 34571 flste] Bradford
assayS $H3HAh 2 well & 50 g9 ©lA AR
(whole lysates)Z 8-10% SDS-PAGE°] A719% 3}
At 71950 Ed 39 gel& PVDF membrane
O transferdtal 5% BSAZ blockingstith. ©hd
iNOS, B-acting AZE0t7] s AH&E 13 A9
HRP (horseradish peroxidase)7} 2% 22 A
= ZZt Santa cruz Biotechnology®} Cell
signaling technologyZ € Fujol o XFZ0
2 Chemiluminescence detection kit
(EZ-Western Lumi Pico, DoGen, Seoul, Korea)2
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2.43 Cytokine £H| &3
AZ (1x10° cells/well/24 well)o]l LPS (200

ng/mD)% FEES FLEE AT ARE Aot
24A7F F7F wirstltt. HigFHS 2= mouse
TNF-e¢ £+ mouse IL-6 #H] AZE ELISA Set
(BD Biosciences, CA, USA)E o]&35}o] =435}t

NEFE 2259 astringent activity= Wunsch
59 W 75t 4511171, 1 mg/mLe] €
o A (Hemoglobin from bovine blood, Sigma
Co., USA) 0.5 mL¥t FEES FLEZ 343 A8
0.5 ml& 581+ ZsHA @=AIZ £ 3,000 rpmof| 4l
1087 94&e oiglcth 24 A=+ ELISA
reader(407 nm)E °l-&ste] S5ttt

2.6 sAEN
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*p<0.05, **p€0.01, **p<0.0012 F7|5}] oL
LRSI

3. 7L U DF

3.1 Sitst 1t
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S =43 ZH Fig. 1% 2t ERELARE
L-ascorbic acid (AA)E AF&3I¥o™, 15 ug/mL &
To|AEE 2A%0] 91.58%F UERH 7t &5
=% 20, 50, 100, 200, 500 yg/mLY W, €FFEE
o] AATE 23.95%, 60.17%, 87.37%. 90.27%
90.59%%, 80% HEEFEE2 1.83%, 7.01%,
23.73%, 46.73%, 89.20%%2 UE} FEEC] 5%
H|F|sto] DPPH 2] d &A E/0] S8ttt &5
GLFEEL 100 ug/mL HEAEE L-ascorbic
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Fig. 1. DPPH radical scavenging activity of A.
lancifolium leaf extracts

Data are expressed as meantstandard deviation of triplicate

experiments. Abbreviations: RSA, radical scavenging activity; AW,

A. lancifolium water extract; AM, A. lancifolium methanol extract;
AA, L-ascorbic acid (15 ug/mL).
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£29 57t woHeE 47T STkt B
Y522E9] ICse2 185.24+12.60 pg/mL, AA9]
IC50 33.99+1.11 pg/mlE 5.44 Hj9] Xo]S Hoj
Table 13 Zo] DPPH Z#}} wf¢- fASHA Uehst
o} Al EEE HEFE A (tea)d] AeHEFEE0] =5}
7 meollA Ak}t G4of 93t Fiest 555 Hst
Fom[18], & AFAToA AMEEH EEZEED AATH
3 7] B E;Lma o Ezole 713l
I gazZTo] §As) TS W =2 A

= = 2 AR
A},
120
BAW *
100 | AM
~ 80 -
= 6 | x
1724
=4
40 L
*
20 I i
p LR irr ) 5
20 50 100 200 500 AA
Conc. (pg/ml)

Fig. 2. ABTS radical scavenging activity of A.
lancifolium leaf extracts

Data are expressed as meantstandard deviation of triplicate
experiments. Abbreviations: RSA, radical scavenging activity; AW,
A. lancifolium water extract; AM, A. lancifolium methanol extract;
AA, L-ascorbic acid (50 ug/mL).
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Table 1. DPPH, ABTS Radicals scavenging assay
and total polypphenol contents of A.
lancifolium extracts

'Ceo Gig/ml) Total Polyphenol
Extract DPPH ABTS (mgGAE/g)
Scavenging Scavenging
AW 37.71£8.20 185.24+12.60 69.564+6.0
AM 208.52+15.36 1126.98+63.03 15.42+1.29
AA 8.04+0.743 33.99+1.11 -

Data are expressed as meantstandard deviation of triplicate
experiments. Abbreviations: AW, A. lancifolium water extract;
AM, A. lancifolium methanol extract; AA, L-ascorbic acid;
mgGAE/g, mg Gallic acid equivalent per g.
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3.2.1 RAW264.7 NZMZEE

NFE 552 HaSF550] AZ &S
of mA= JFE TASH] A3 RAW264.7 A2
LPS E= 52 AT AIRE 24417 Agsto] 4=
Y3k MTT assay BI= Fig. 33 2t A2 vjggt
222 100%% 71&st3=E W, LPS 2= A2 o]
A A AEEL 98.92%F ERIEILE FEES &
£Q0 w/mL, 50 ug/mL 100 ug/mL, 200 ug/mi,
500 wg/mD)el WE FFFEEY AE PYEE2
100.06%, 99.77%, 98.98%, 98.88%, 90.60%, &t
FEE9 34 s HYolM Alx =4 A A9 ¢l
At WEFES A (tea) 2 W=z AFOE A=
Aol ot lethal dose (LDsp), G472 Ex 7|FLA
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Fig. 3. Effect of A. lancifolium leaf extracts on cell
viability of RAW264.7 macrophages

The cells were treated with various concentrations of leaf
extracts for 24 h. Cell viability was assessed with MTT assay.
Data are expressed as meantstandard deviation of triplicate
experiments. Abbreviations: CTL, Control; LPS,
lipopolysaccharide; AW, A. lancifolium water extract; AM, A.
lancifolium methanol extract.
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Fig. 4. Effect of A. lancifolium leaf extracts on the
NO production and iNOS protein levels in

LPS-stimulated RAW264.7 cells

RAW264.7 cells were pretreated with the indicated
concentrations of leaf extracts for 1 h prior to LPS (100 ng/mL)
for 24 h. The NO concentrations in medium were determined by
Griess reagent assay (a). Whole cell lysates were then subjected
to Western blot analysis(b). Data are expressed as
meanzstandard deviation of triplicate experiments. Abbreviations:
iNOS, inducible nitric oxide synthase; LPS, lipopolysaccharide;
AW, A. lancifolium water extract; AM, A. lancifolium methanol
extract.
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Fig. 5. Inhibitory effect of A. /lancifolium leaf
extracts on the secretion levels of IL-6(a)
and TNF-a(b) in  LPS-stimulated

RAW264.7 cells

RAW264.7 cells were pretreated with the indicated
concentrations of leaf extracts for 1 h prior to LPS (100 ng/mL)
for 24 h. Cytokine secretion was determined in culture
supernatant by ELISA. Data are expressed as meanzstandard
deviation of triplicate experiments. Abbreviations: CTL, Control;
AW, A. lancifolium water extract; AM, A. lancifolium methanol
extract.
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Fig. 6. Effect of A. lancifolium leaf extracts on the
astringent activity
Data are expressed as meanzstandard deviation of triplicate
experiments. Abbreviations: AA, L-ascorbic acid(10 mg/L); GA,
Gallic acid(10 mg/mL); AW, A. lancifolium water extract; AM, A.
lancifolium methanol extract.
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