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Effect of Ipomoea aquatica extract on anti-melanogenesis and
skin barrier function

Hyun-Soo Kim*

Department of Food Science and Technology, Jungwon University

Abstract We investigated the applications of functional materials through the examination of a variety of physiological
activities of [pomoea aquatica extract. 1. aquatica extract showed low cytotoxicity against murine melanoma B16F10 cells.
At concentrations that exerted little or no cytotoxicity to the cells, /. aquatica extract showed high DPPH radical
scavenging activity (ID,,, 7.84 pg/mL), inhibited tyrosinase activity (ID,,, 106.56 pg/mL), and decreased melanin content
(IDy,, 41.75 pg/mL). The treatment of B16F10 cells with /. aquatica extract suppressed the protein expression of tyrosinase
in a dose-dependent manner. These findings suggested that /. aquatica extract inhibited melanin synthesis in murine
melanoma B16F10 cells through the suppression of intracellular tyrosinase expression, as well as the simultaneous direct
inhibition of tyrosinase activity. Additionally, /. aquatica extract promoted the expression of involucrin, which is related to
skin barrier protection. These results indicate that /. aquatica extract may be an appropriate material for the improvement

of skin barrier function.
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Sl ETHS). BaEpd A2 Elo]ZAd]o]2~(tyrosinase), tyrosinase

related protein-1 (TRP-1), TRP-2 &40l 95 2d=w E3] €}

o|ZAlol &= FEE EFE §4AFE DL-B-34-dihydroxyphenyl
alanine (DOPA)YE AFSIAI#A DOPA #+=(quinone)S Tr=+= DOPA
2F3} g 2 (oxidase) BN ZHe-ste] Wald SEAE FAlsls dz)t

gl Ay E4F ZEehS). webs] depd AFAEE o

Agte] RS 7HHE F Ae 540] fle LA =2

of th& o] aF=AL lE1r(6)

B Ao AEel TAAE Az Ak wegE Ar)a
2A T @RolA FEokotel AX FEFTHT). o 2HE
e P (8) )% 49, WHI10), S=2E(1)F T
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* JHE/\H M 7Fsd-s HESIST
ER: T
A=

s A (Ipomoea aquatica) B-& 7VE FFAE AN T
15te] ARESIITE AR 3040 goll olEHE 200 mLE 7Sk
1 32 72] (ASE300 Accelerated Solvent Extractor, Dionex Cor-
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poration, Sunnyvale, CA, USA)E ©]-&3}od 50°C, 1500 psioll A
208 F<F &35 Th o]F AZ7](Modul spin 40, Biotron Cor-
poration, Marysville, WA, USA)|A] 40°CollA] 2477+ 59t A=
3la Agel] AFE-3FATH(12).

MZES4Y}t

AEEG AP Alxe] nEZEgol FaAAG R o3|
T8H EZEH (water soluble tetrazolium salts) (WST-1)llA] &
449 xrpiKformazan)2d 02 WM3EE W2 E o] &3
(13). ol& XEnpzle] @o] APLFE A2 o] AXE Ae
om &tk Eopzke tho|u| YA ZAto] = (dimethly sulfoxide)dl]
Zoba] Rt WS mEd 2333 5 (spectrophotometer) =
540 nm o)X ODES AlojA] H=F stk vl Al2F23)
(ATCC, Manassas, VA, USA)olA #<oF wre wali-vml M x
(murine melanoma BI16F10)E 10% ZEjo} &3 (fetal bovine
serum: FBS, Gibco, Waltham, MA, USA)°] X3&-¥ Dulbecco’s
Modified Eagle’s medium (DMEM)oA] BiESIAL 24 well plated]]
2x10* cells/well ¢ T2 AIXE HES T, 37°C, 5% CO, =
oA wjFstsint. o] F mFAEe FEES FEEE st
3 2A7 WY AGE %= ST ZF X Es o
Aol A3l FAZ 50% A& FEAD)S AlLtsl] AE 54 A

=% Fdsa.

DPPH 2}t]Z(Radical) &A% A2 DPPH (1,1-diphenyl-2-
picryl hydrazyl, Sigma-Aldrich Co., St. Louis, MO, USA)°l| <]
St ZAAF-¢E(electron donating ability, EDAYS 274 3F51TH(14).
Z, 02mMe] DPPH €9 08mLo| 4E5&5E A8 02mLE
A7l et vhe AeoA 30%7F ¥gA1Zl £ 517 nmellA]
THEE S A ES [1-REAH7E SR
7ol F3=)1x1002] AAFAle] o3 MARE (%) 5
o, g&27te AE g4l WEeES H7FSIAL, positive control
2 o}2FH K(ascorbic acidyS AME3IAATE 2t AEExolxe] 4
I FHE 50% Al SE(ADy)= ANrstel DPPH 47 244 4
& FdsIh

Efo|2ZAlH|0|A AHKEEEHE

AP (melanin) T4 T8 DAl Hofsl= Elo]2Ao]2 A
g 42 54 28 43 F495= DOPA chromes H]A
Bl 2J8l Z43k= Masamoto 5] WH(15yS W sle] S5}
At 712ZA 5mM DL-DOPA €9 02mL, 0.1 M 14+EZE2]
AT EH 6.8) 02mL ¥ AlE89 0.5mLe] &Y mushroom
tyrosinase (Sigma-Aldrich Co.) 0.1 mL (2,000 unitmL)S- %713}
o 37°CelA 1027 WHgAIZ v 475 nm 3EolN FREE
ZA43taL ol Al wt ele]ZAUlo] = A S &SI
th 7+ AElsEeAe] A3 FARE 50% A3l F=(ID, )y A
atod Elo]ZAdlo]2 A3 &4 F=E FHsTh

_|_,>.8,

;

Tyrosinase A3 &4 (%)=1-

Hatl MM Xl &H

dahd A2E Hosoi 59 WH(16)S WMl ARSI 24
well plateel] 2x10* cells/well2 HWe}wn} A XS F33)
M 3-isobutyl-1-methylxanthine (IBMX)2.2 Wahd A& Fdh

F, 47 AZEAR AdoA B A FEEANE 5EE
@Sl 48A17F B2t 37°C CO, wid71olA wisisdnt Al2E
FRsl] AEFS 2451, 1200 rpmold 557 94 EEs)

o HAE & 1mL o2 %F8 M (homogenization buffer) (50
mM sodium phosphate pH 6.5, 1% Triton X-100, 2mM phenyl-
methylsulfonyl fluoride)Z &N AIATE o714 AL HZ (pellet)ol]
IN F4+8k45(NaOH) (10% dimethyl sulfoxide, DMSO) 200 pL

£ 7KL vortex & 405 nmell A FBEgS S &
ES AR &2 ANELE URZOE S Ades %= F
A

Selsich. 7 Ao EEl el A% A2 50% Webd 4 A
SEID)E A4tste] Wekd A4 Asl B4 EHAT,

o

HYAE == (Western blot) £4

FTHAA FE2E0 98 Elo]ZAM o] Ty WE S B
7] 915ke] western blotS A3t T WElewl MEE alpha-
melanocyte stimulating hormone (a-MSH) Z7}2 #albd AL
=gt &, 7] AEEAY AFdA #EE FE2AE 55
A2J3laLl 48A17F F<t 37°C CO, w71l v ettt vl
AZE F8ste] PBSE F H AZg &, RIPA €589 (buffer)
o|Al aAl7IL DEolA 1AIZE B9t FAAAHS. A2E M
£35S 4°C 15,000 rpmell A 2087+ A4lEelsta, 53 4
Ao BAS 98] —70°CollA B dd wae w3
27 E (protein assay kit) (Bio-Rad, Hercules, CA, USA)E A}
g3to] STt 7 20 pg dMAF] HEHE AEE 10%
SDS-PAGE®IA H710]5 3t &8 g &, Zevlo|delel &5
2 @3} (polyvinylidene fluoride) (PVDF) EH(membrane)oll &7
FAT 2 Ad2ddlA 1A1ZE F<L blocking buffer (5% skim
milk in TBST)9IAl A 2]gt & 1% A (mouse anti-tyrosinase:
1:200, Abcam, Cambridge, UK; mouse anti-involucrin: 1:500,
Santa Cruz Biotechnology, Carlsbad, CA, USA; mouse anti-b-
actin: 1:1000, Sigma-Aldrich Co.)E 3A17F B9t A-2ollA 223}
AT} o]F 10 7HHo R TBSTE 53] A& 23} A (rabbit
anti-mouse IgG-HRP: 1:5000, Santa Cruz Biotechnology, Carls-
bad, CA, USA)Z 1A7F &2t REGAIZATE o] 102 7HHo=
TBSTZ 53] A& 3} enhanced chemiluminescence (ECL) 1281
B3 71%E J|E(western blotting detection kit, Amersham Phar-
macia Biotech, Piscataway, NJ, USA)Z 7A&3It). A==
F o]uA] A] 2" (photo-image system) (Molecular Dynamics,
Uppsala, Sweden)”|715 Al-g-3te] 78 2313t
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p #°] 005 P wW BAHCR Folsivty dAHeElSd
A Aufx] EA2HE2 (one-way analysis of varience)S 3+ ¥ zF A
B7r] EAA folAe Bonferroni’s tHEEHI R A3S sl

= 3

Aot Y nE

A FEEQ MESMHAE
wabenl A Xl FAR FEE(pomoea aquatica extract: 1AE)
10, 100, 250, 500 ug/mLe] F=Z 3 F, WST-1 £ (13)
< olgalo] MEZAS ZHaASTHFig 1). hx tiElake] 1o,
100, 250, 500 ug/mLe] IAE s=oNA Z+zh 0, 3.61, 15.50,
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Fig. 1 Cell cytotoxicity of Ipomoea aquatic extract (IAE) on
murine melanoma B16F10 cell. IAE-untreated group was used as a
control. Values are presented as meant+SEM. Differences were
considered statistically significant, *p<0.05 compared to the control
group, $p<0.05 compared to the IAE 10 pg/mL group.
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Fig. 2 Anti-oxidant effects of Ipomoea aquatic extract (IAE).
Ascorbic acid was used as a positive control. Values are presented
as mean+SEM. Differences were considered statistically significant,
*p<0.05 compared to the ascorbic acid group at the same
concentration.
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(IDg,)= 519.17 pg/mL 2 VERSTE mEbs] o]5e] Ade
o] A9l glE 100 pg/mL ©)3ke] FxolA sl on 2
A dAEHEAN BIE HUAAE vd] FZ2E(17)Y
A= AZEEAHo] A2 gle H=7} 100 pg/mL ©)&kel A} H]
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Fig. 3 Inhibitory effect of Ipomoea aquatic extract (IAE) on
tyrosinase. The tyrosinase activity assay was performed with
mushroom tyrosinase. Kojic acid was used as a positive control.
IAE-untreated group was used as a control. Values are presented as
mean+SEM. Differences were considered statistically significant,
*p<0.05 compared to the control group. $p<0.05 compared to the
IAE 10 pg/mL group.

A2 AEFE iRl ok BAk
I HZ sIRE e aAGEC] Tha Wekoy 77.50%2] A
T &4e Bk 1AE 22t gigt 50, 100 pg/mLe] FEE F
ZoMe diz7e A9 e Hud AAEEE RATH91.2,
91.30%). E3}, IAES] A%, 50% o2 LA e 7.84
g/mL o i FFAIES] of=sH L] Z49= 5.65 ng/mL
Ak =3 vl ayies RuE FE8) 2 i (19) &
29 100 pg/mL A9 ZH2E 40, 50%S] AASAES Hole A}
vl u, AspEA] AR ZA O 4% FAA FEEY T
3 g & Sk

(e} = ==

>

ElolZAdlo)2e FEE T3 ahuA depd Ao F
3 GgS sl Ut o)#d Wahd S PSS a3
k7] 23k efolZAdlo] 2~ AL A Hst

A FEE) 3 mushroomt-2) 2] Efo]Z A o] A3
&+

-, 247} 14.30, 32.55, 49.66%°] Efe]2AMo]2 AEdS o
BRItk 3, mEgo] EFEAFEA kojic acid 100 ug/mL
o] 7% 46.97% AsNEdES VeEpATE Eg, IAES] A,
50% Elo]ZAMo]2 ABA FEE 106.56 ug/mLA o thz
o EFAIFQ] kojic acid®] A= 111.17 pgmLS et 4 3
EEA87T ET kojic acid®t HIAHE o], 50% AHE =
Z7b WA JEPpES BYoEH % ny 715 ARERe] &
& 7FsAol =ohar AzbE.

S FE2o| Hatd MY XMiEy

THA FEE g AEEAd A3 ZG04 G F4d0] 9l
T HaEpd A4 A 249S S48 ThFig 4). d=
i) ske] 10, 50, 100 ug/mLe] 1AE SXolA Z+2 41.80,
66.10, 71.50%2] HWahd A A EA4S RIS 3 50%
dahd A4 FEE 4175 pgmle|d o e HAdxA 5

Horr
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Fig. 4 Anti-melanogenic effects of Ipomoea aquatic extract (1AE).
Cells were treated with 100M IBMX in presence or absence of IAE
at the indicated concentration for 2 days. Untreated group (both IAE
and IBMX) was used as a control. Values are presented as
mean+SEM. Differences were considered statistically significant,
*p<0.05, **p<0.01 compared to the IAE-untreated group, »<0.05
compared to the IAE 10 pg/mL group.
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Fig. 5 Effect of Ipomoea aquatic extract (IAE) on expression of
tyrosinase. Western blot analysis on expression of tyrosinase. Cells
were treated with 5 nM a-MSH in presence or absence of IAE at the
indicated concentration for 2 days. B-actin was used as an internal
standard. Untreated group(both IAE and a-MSH) was used as a
control. Values were nomalized to -actin before calculating changes
and presented as meantSEM. Differences were considered
statistically significant, *p<0.05 compared to the IAE-untreated
group, *p<0.05 compared to the control group.
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Fig. 6 Effect of Ipomoea aquatic extract (IAE) on expression of
involucrin. Each signal was quantified by scanning densitometry. b-
actin was used as an internal standard. 1.2 mM CaCl, was used as a
positive control and no treatment was used as a negative control.
Values were nomalized to f-actin before calculating changes and
presented as mean+SEM. Differences were considered statistically
significant, *p<0.05, **p<0.01 compared to the control group, p<
0.05 compared to the CaCl, group, 'p<0.05 compared to the IAE 10

png/mL group.

nwEd gyeA HuE ul20) Y Wy F2E 100 pg/
mLe] 735 74% Hepd A AEAES Kol RS e
depd A A Ggo] ule FEE Avgith &, AlRAS
o JoiA FFEuWE= Aapd A Ao W efo]ZAY|
o]z As) a3t Yelol it} B A 3 & A
S= dad A3 Do) 7o old mE Efo]2Ad|o]
2 AT =3hh

piill =EEQ| EIO[EA[0]A e 4K S3f
FAA FEE g go|2Ao] T W H|X|=
S E4o] Qe FElX Z4e%thFig 5). a-MSH A
2 Azhd S =3 T o-MSHS} IAE 2% A7 3kA] &
2 tiEt giHIsked o-MSHeF 3 22§31, 10, 50, 100 pg/
mLe] TAE F=oA ZHF 149, 121, 108, 104%%E F5 o]&F O
2 glo]2A|o] 2 W o] AA|EUSH, 500 ug/mL IAE F&=o|
ARE dized BAHSZE atol7t glo] AstEE AL s
Aok weEbr FAA FEEY A9, AFHARA EelZAo) - &
AR wd @A) Fjol 23 r|ztew wWahd AYAdo]
AqAE Aow FAEHETH2I).

S FEEo| A=F 32 (involucrin) el &1}

ARG B AREARA] A A BRIy o
72 1.2mM CaCl, ¢ 37 10, 50, 100 pg/mL
F 191, 225, 230%2 s= oEHoE A&
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F3d @o] Z71Ee™ 12mM F3H24R(CaCly) 275%90 B
A= tha Witk weEb FAA FEES AR B o
o] e Aew Holth E3]. 50 uyg/mL FEoA =& QBT
I HHAZ7F a9EF Holthrt 100 pgmL SEANXNE S7F &

2 Wt ol dABEE oddAE JIEFIY Iy
FEe] Y2S vttt I, T FEEY FE EH=
2 5Y FEXNA B AL H&g Ad e Ed
ZetR o] =(flavonoid) FEEC] o FHrE] UL o= A

ZFEITH(12).

oy o

o ok
S =

oA F Al (Ipomoea aquatica)®l] the+ thekst Az
sto] 715 aA S87sS HESIATE F4A F
ghenl Az it w2 Al EZE5A4S Yepit Al
=/3o] A9 gle sxdX FTHA FEE A A, AshiA &
Z(IDy,, 7.84 ug/mL), Efo]ZAY0]2 A A (IDy, 106.56 pg/
mL) 2 dhd & A3KID,, 41.75 pgmL)E BAFAet 34
A FEE TE JEHLE EolEA o] WHo] JAEUL
H, ole FAHA FEEo] AFAQ Efe|ZAo]x EdAE] B
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Asleks Row Wadth Ed, 3N FEEl IgY 1
5 ARBARA BUE WAH QEFIA BRSSP
£ 2L ST, ols) 2 AR wRe] 2w FAA F
e AU 2] 5 WP AN ZAE AW 7154 5
Agol F87] A% WS EAA AR} @ 5 Arka e
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