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This study aims to evaluate the effects of antioxidant activities, protein and mRNA expressions of
matrix metalloproteinase (MMP) -1 and procollagen type I C-peptide (PIP) in 70% ethanol extract
from Hydnocarpus anthelmintica Pierre (HE). DPPH and ABTS  radicals scavenging assays were
measured for antioxidant activities and HE had 73.5% and 74.4% of scavenging activities at 1,000
pg/ml concentration, respectively. And we investigated the inhibition of collagenase by HE, and the
result was a 78.8% inhibition effect on concentrations of 1,000 pg/ml. In addition, an MTT assay
was performed to confirm the toxicity of the CCD-986sk fibroblasts to the HE, and as a result, the
cell viability rate was about 91.7% at a concentration of 50 pg/ml or less, and subsequent cell experi-
ments were performed at a concentration of 50 pg/ml or less. We treated the cells with UVB (20
mJ/em’) for stimulation, treated HE at various concentrations, and performed ELISA tests and RT-PCR
experiments. And HE increased the PIP and mRNA in a dose-dependent manner and showed an ex-
pression rate of about 64.2% and 83.4%, respectively, at a concentration of 50 pg/ml compared with
Cont (50.3% and 45.8%, respectively). And HE suppressed the MMP-1 protein and mRNA in a
dose-dependent manner and showed a low expression rate of about 48.7% and 35.9%, respectively,
at a concentration of 50 pg/ml. These results can be applied to developing anti-wrinkle materials

for functional food and cosmetics with HE.
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< & FHlstlen Alg S| 10812 70% olee
7hete] Aol A 2443t A St FEA T AHES
g3t T3 PHOF 33 HkE FE3{T FEE
o 31X (Whatman No. 2, Slgma—Aldrlch Co., St. Louis, MO,
USA)E o #3te] 74s =7 (Rotavapor R-124, Buchi,
Flawil, Switzerland)©l 4] 60C°ﬂ/“] FES & FEAARY]
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A 89 ZAFo5(EDA; electron donating ability)-<
Blois®] WH[3]S WA st A8t w28 E Al =3
A58 0.1 mlol 0.2 mM9] 1,1-diphenyl-2-picrylhydrazyl
(DPPH, Sigma-Aldrich Co.) &%& 0.05 ml ¥ wHgh
< gt 3083 W3- A2 Th5 ELISA reader (Power
Wave XS Microplate Spectrophotometer, Bioteck, Inc.,
Winooski, VT, USA)Z 517 nmol| Al §F =& A3}
Agol dE fEToRt Gas) Gl S48 A
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E}F1QI ascorbic acid (Sigma-Aldrich Co.)E AM&-3}l% 0.1,

AAFA TS e ARENE AT T3 AR L
& AR e o FAE U e

ABTS" radical 2715 &%

A Z2] ABTS' radical4&~75-2 ABTS' radical cation de-
colorization assay [41]2] WHS A3t HASHT 7.4
mM  2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic  acid)
(ABTS, Sigma-Aldrich Co.)2} 2.6 mM potassium persulfate
(K095 1112 EFTE F 2Apgste] Aol A 2443 5
QF HEE-EFTE 1 & ABTS' €92 734 nmollA §F34=7}
0.706+0.001°] H =5 o gh-&of 5143t AHESHATE Al
2o 3 Yrroa: A Fio] $53) 34 H]E]-
9 Qlascorbic acidS AF&-319].2.1, ABTS  radicald7 %
15842 e 3 AREAS F7bskA B2 iL«l
FEE F2E&E YEiT

>

Elastase Mol &4 X

A 2.9 elastase A3 EA 2 Cannell 5[4]2] HHS
o] AASATE 71FE A N-succinyl-L-Ala-Ala-Ala-
p-nitroanilide (Sigma-Aldrich Co.)E& A}-83}] 7] d 2 5-F
A E = p-nitroanilide?] ¥E SASAT &, 4 AIEE
e s=7F HEE A 0.1 m# FH8tL, 50 mM
tris-HCI buffer (pH 8.6)° =%l porcine pancreas elastase
(0.6 units/ml, Sigma-Aldrich Co.) €< 0.05 ml& 7}gF &
37CoNA 3087F ¥H-8-A1%] 2, 50 mM tris-HCI buffer
(pH 8.6)° =<1 N-succinyl-L-Ala-Ala-Ala-p-nitroanilide
(0.1 mg/ml)= 0.1 ml FH7Fsled 2083F 2ol A WH-3-A17]
3 FFE 45 nmoll A SAHEATE AR g 2T
E+ epigallocatechin gallate (EGCG, Sigma-Aldrich Co.)&
AH-8-38F o.M, elastase A3l F/4d2> Al &-8A ] H7Fet
FANTY FRE FAEE YET
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Collagenase Mdll &4 &3

Collagenase #3]&4d 2] =42 Cannell 5[4]9] WHS
Wy st 53 o] A48t ST 0.1 M tris-
HCI buffer (pH 7.5)°] 4 mM CaClLE %7} 4-phenyl-
azolbenzyloxycarbonyl-Pro-Leu-Gly-Pro-D-Arg (0.3 mg/ml,
Sigma-Aldrich Co.)& =< 714 025 ml# A &89 0.1
ml2] E3H ol collagenase (0.2 mg/ml, Sigma-Aldrich Co.)
0.15 mlE H7late] A-2olA 2083t BA 3 F 6% citric
acid 0.5 ml& 9o ¥-&& HAAIZ] &, ethyl acetate 1.5
ml& 7kt 320 nmoll Al FFEE SAIATH Aol
g 272 2& EGCGE AH3HE o
IS A & Hrbet 73
2 Yt

™, collagenase #]
7Y R8s A
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Human 2} fibroblast cell line?] CCD-986sk cells (pas-
sage number 6)x= American Type Culture Collection (ATCC,
Manassas, VA, USA)ol| A &<Frto}l 10% fetal bovine serum
(FBS, Hy Clone™, USA)3 penicillin/streptomycin (Gibco
BRL Co., Grand Island, NY, USA) 100 units/ml®] 3%
Dulbecco's modified Eagle's medium (DMEM, WelGene
Biopharmaceuticals, Gyeongsan, Korea) HJX| & A}-83}<]
37C, 5% CO2l 7oA wjFsl At

Mz &2 53

MEAHZE =4S Mosmann®] WH[34]S HE 3o
=23}tk CCD-986sk fibroblastsZ 6 well plateol] 1x10°
cells/ml®] = A 0.2 ml &8 Th5 2413t 52 vl &3k
o} oA & A AT & PBSE 23] A& 3 tha
=2 ZA8k 0.02 ml H7ERE 5 5% CO,, 37C FZ10A
24713t E MFSATE AE AEES ZH5] 9A5tel
PBSol &3A1Z1 5 mg/m]«] 3-(4,5-dimethylthiazole-2-yl)-
2,5-diphenyltetrazolium bromide (MTT, Sigma-Aldrich Co.)
A2k 0.02 ml< H7Fsle] 37°CollA] 4417 F7F v ok
= FTds AAT &, A9 formazanol 2+ welld 0.1
ml2] dimethyl sulfoxide (DMSO, Duksan, Ansan, Korea)&
A7rste] d2olA 233 FEE 3083t vEAZ &
540 nmoll X FF=E SASAT
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Enzyme-linked immunosorbent assay (ELISA)
A5 FEAAL A 84S gotr7] Y3 MMP-1
W& 3} procollagen type I C-peptide (PIP)2] AY 3H4d
< #AF3H T CCD-986sk ﬁbroblasts% 6 well culture plate
o 1x10° cells/mlE cell seeding 3 37 Coll A 5% CO, in-
cubatoroll A 24A12E F<t ik & FEA vjA] A st
ThA] 244)2F ¥ FslTE UVB (20 ml/em’) S ZAMSHaL
UA 284 wjA 9 mid A B2 FEEE | mS Hrts)
of 24417t vl ke F AlE 2] vl NS harvestdt] human
ELISA kit (Sigma Chemical Co.)E AF8-3l>4 MMP-13} PIP
9o F ¢S AT

protein

Total RNA =& % Reverse transcription-Poly-
merase Chain Reaction (RT-PCR)

Total RNAT High Pure RNA Isolation Kit (Roche, Basel,
Switzerland):% o]-gato] Al ALY AP F3hof F
=% 5 1 pgple] T2 AFsIA. A7} 3 total RNA
+ Transcriptor First Strand cDNA Synthesis Kit (Roche)=
HHAALE A oA cDNAE F45HA T MMP-13 procolla-
gen type 1] mRNA HHE &13}7] 98t Fast start
Essential DNA Green Master kit (Roche)< ©]-83}¢] RT-
PCRS F 33} 3L, glyceraldehyde-3-phosphate dehydrogen-

ase (GAPDH, Santa Cruz Biotechnology Inc., Dallas, TX
USA)E- internal control2 AF8-3}$3 T} PCRE] 2712 94°C
oA 60x 5B 30 cycles FTEA]F|IL 60°Col A 60,
72°Col A 652 F}t RS T TF HAA A whEoiRl
DNAE 0.5 pg/ml9] ethidium bromideE Z7}gF 1.5% meta-
phor agarose geldlA 71 95E FPB3HF O™ cooled
CCD camera system EZ-Capture [I A]22®l3} CA analyzer
ver. 3.00 software (EZ-Capture MG, ATTO, Amherst, NY,
USA)E AH&3te] mRNAS M H=E &Rlstart

SHAE|
Ao ths 5AA & Statistical Package for the
Social Sciences (SPSS) software package (Version 22.0;

2 em, AeE 4ol feel de AFe B
2J(ANOVA: analysis of variance)E ©]-83l F24& &
Q1%+ ¥, Duncan’s multiple range tests$} t-testE ©]-8¢F T
SIS AASE FolFFE p<0.0504 438k
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glet oxygen, superoxide anion, hydrogen peroxide, hydroxyl
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Al ABAEH A FAEEA 93, A" 3Hike whg-of A
A, @l A o] ksl DNA 4H3), A z= A Eel Zabal,
SobrEM 5o Ae A9 % MPYAA Aol

o3t FE A T 2 AEo} o) s NEE
FE doA =35 ST EHA JATH13, 39].
gk ROSOl| HiRh W77 2A AR = FaksiAl= A

A o], ofE WolE A §3)3 radical HHL9] g0
=

t Ao AxE B

e, B2 4k A 0] free radlcal-»]- superox1de:—__f
AASFAY a5 &L Hojstes dldS s = 5
g9& Ay %1 i %ﬁzﬂ c’]‘:}[11] GAE A= At
Th FNE ZEste] A
Z1TH16]. olH 4 FAHE Z-8oh= 4t
@.% QFA St free radical?l DPPHS}S| HE-S-& &
2 4 ItH12]. DPPH AA= w5 HA 3 free
radical S Zt= XH‘#-‘:’/] SFEEA AAA4st B s
& zt=th 5 A&7t DPPH
AL o] AAlo] =M
atsl A8 b=t B 5 e
o &+-&-FZE(HE)9| DPPH radical
ZA3H 3 2 A= Fig. 1A YERATH

=

¢

a7 g4



>

100

80

=1 O

Electron donating ability (%)

b
60 |
d
d
40

1000
concentration (pg/ml)

Journal of Life Science 2022, Vol. 32. No. 12 941

B
< W HE = AA a a
& 100 - 1 a
z b
= I
cd
s 8 f de
2 fg
)
2 60 | I
®
o
= 40 g gh
S 1
el
8
L 20 h I
[%]
0 ,
2] I
2 | . l .
10 50 100 500 1000

concentration (ug/ml)

Fig. 1. Antioxidant assay. (A) Electron donating ability. (B) ABTS' radical scavenging ability. HE: 70% ethanol extract of
Hydnocarpus anthelmintica Pierre, AA: Ascorbic acid (Positive control), Results are means + S.D. of triplicate data.
Means with different letters (a-i) above the bars are significantly different by Duncan's multiple range test at p<0.05

HE 10, 50, 100, 500 % 1,000 pg/ml &%= A1 ¢] DPPH radi-
cal 27 AL FroEH o2 F7}8l9 A, 53] 1,000
ugml FEoA oF 73.5%2] £7%5S HATH ABTS &
cation radical & Zt= S EEA4 ABTS9} potassium per-
sulfate 7to] BF-g o2 A ATH41]. FE2EC] 4itst &
ol oJste] ABTS7F &AW Ef2 Al A5A0] &
AE T o] AE FEE HOE YEo] AAZAEE 9l
gk 4= TH20]. ABTS' radical &7 49 A3}E= Fig,
1B YERATH HES 571 71842 ABTS radical
2ATE Z7HEHE 139 A, HE 1,000 pg/ml &= A
= °F 744%°] &7 248 JERTE 9 ohFgE A
o2 BHFE ol FEEO| AAFAT Ao A,
1,000 ppm&] F =0l A 70.72~81.56%2] &AE 7} ATk
31 3 Park 54019 Ra1e} Qu|A} K| 959% olEhg FEF
500 pg/mle] FEoA HAF A5l 38.92%%A 2™ ABTS
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v 22 Lol T 5 G g dEd depaE
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E3 AFAA o] & T4tk B Ao A= HEY} elas-
tase®} collagenaseol|] 3t A3 A4S YENM=XE &
st e 1 A3t= Fig 29 YEFAT Elastase} colla-
genase®l] g+ HES] A3 &= T EEX O E F7}e}
o1} elastase= 1,000 pg/ml FE0A] eF 21.2%9] w2
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Fig. 2. Elastase inhibition ability (A) and collagenase inhibition ability (B). HE: 70% ethanol extract of Hydnocarpus anthelmintica
Pierre, EGCG: Epigallocatechin gallate (Positive control), Results are means + S.D. of triplicate data. Means with different
letters (a-j) above the bars are significantly different by Duncan's multiple range test at p<0.05
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AL 1,000 pg/mle] FEoA oF 78.8%2] =& A&
= Bom thxaQl EGCG7E &2 FXolA ¢
89.6%°] &35 HSl A} Hlwstd A= fFo|d B3t 2
o] th(Fig. 2B). 3+ Joo 51512 7 A &L FE2E
19 collagenase A3NE4ES A% A A7}, 1,000 pg/
mle] FEOA o 45%9 GAHE Bl
[26]<] T_:Li]rﬂ‘ FEENA Y collagenase A3l A 29
AE 1,000 pg/mle] FEA o e-E& FEE0] oF 64.9%
o] A3E Bagk Ae} v E?@E% uw] HE”} collagenase=
BHHoR A YIS & F AT 2 AFolA
€ ol ZAE wig o g HEZ} ekl £3 349l
MMP-1 protein®} mRNAS] &&d 2 Zpal A
PIPS] AJ3t/d 7 mRNA Tdo] FFE vA 1 Y
{18t ATH

ol
Lo
tats
H
~
g
o
=
of

NE MEg =3 2o}
=3 7182l yellow tetrazolium salt MTTE human
CCD-986sk fibroblastsell A 2|8} 1& w 2ol A9
| EFZ = glo} Yol A MTT7} reductaseol] 2|3 2= of
R 9] formazans YA SHAl F Tk THeF Aolgl= ME
7} B2 9ol formazan 3 ThEF A = o] Bl o]
FESHA UEhr] WZe ol & F3te Alxe] A&
nx= A5 FFE AT 4 ATH10]. HEE 5%
2 CCD-986skell A A|ste] Az YE&S s A
(Fig. 3), 50 pg/ml®] F=NA = oF 91.7%2] EES
RO 100 pg/mle] FEAAE F 76.0%= AYEE0]
ol AL gRletith o3 AAE nig o g AX
54& F4 ¢ 50 pg/ml ©)ske] FEoA whild 2y

2 2 N

1 mCont = HE

100 1 o ] { I
g 801 —
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Z 60 o
.©
>
T 40
o
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O L 1 1 1 1
Cont 10 25 50 100 250

concentration (ug/ml)

Fig. 3. Cell viability assay on Human CCD-986sk fibroblasts.
The cells were treated for 24 hr with the indicated con-
centrations of HE. Cont: Extract not treated, HE: 70%
ethanol extract of Hydnocarpus anthelmintica Pierre.
The data are representative of three experiments. Each
value is expressed as the mean + SD of three independ-
ent experiments. The statistical analysis of the data was
carried out by use of ANOVA test. *p<0.01 and **p<
0.05, compared with absence of extract.
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Hl(Fig. 4B), HE 50 pg/ml2] =04 <F 48.7%2] #3d
< Bon, ol UVBY A53 Cont (MMP-1 H3¥ &
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Expression levels of procollagen type I C-peptide (PIP) protein (A) and MMP-1 protein (B) on UVB-irradiated Human
CCD-986sk fibroblasts. The cells were treated for 24 hr with the indicated concentrations of extracts before treatment
with UVB (20 mJ/cmz) for 24 hr. The results were analyzed using ELISA kits. Nor: Neither extract nor UVB treatment,
Cont: only UVB treated, HE: 70% ethanol extract of Hydnocarpus anthelmintica Pierre. The data are representative of
three experiments. Each value is expressed as the mean & SD of three independent experiments. The statistical analysis
of the data was carried out by use of ANOVA test. **p<0.05, compared with absence of extract.

=2 &394t o)l procollagen type 13+ MMP-12] mRNA Cont (& 45.8%)3 Bl dla] ¢F 37.6%9] && W=7}
FEAE HEZF 9FE v1E 4 JSAE SRl 1 otk MMP-1 mRNAS] &S 1% A7+= Fig. 5B
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Fig. 5.

Procollagen type I mRNA and MMP-1 mRNA expressions on UVB-irradiated Human CCD-986sk fibroblasts. The cells
were treated for 24 hr with the indicated concentrations of extracts before treatment with UVB (20 mJ/cmz) for 24 hr
and subjected to RT-PCR using procollagen type I and MMP-1. Nor: Neither extract nor UVB treatment, Cont: only
UVB treated, HE: 70% ecthanol extract of Hydnocarpus anthelmintica Pierre. The bands are representative of three
experiments. The percentage indicated the procollagen type I and MMP-1 ratios relative to the GAPDH. Each value
is expressed as the mean + SD of three independent experiments. The statistical analysis of the data was carried out
by use of ANOVA test. *p<0.01 and **p<0.05, compared with absence of extract.
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