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Abstract

Vaccinium uliginosum L. (VU) is a flowering plant in the genus Vaccinium has berry fr
uit. This study was performed to investigate the effect of water extract of Vacciniu
m uliginosum L. and fractions on inhibition of melanogenesis and wrinkle formatio
n. One hundred grams of the Vaccinium uliginosum L. was extracted with 2,000 m
L of water (90 C, 16h, 2 times). The water extracts were lyophilized and stored at
4°C until used. Vaccinium uliginosum L. extracts showed scavenger activitics on D
PPH radical, superoxide anion radical, hydroxy! radical, hydrogen peroxide and si
nglet oxygen radical, dose dependently. And VU extract and fractions reduced mel
anin contents on B16F 10 melanoma and inhibited the expression of melanogenesis
-related proteins, tyrosinase, tyrosinase-related protein (TRP-1) and dapachrometa
utomerase (Dct, TRP-2).

Moreover VU extract and fractions stimulated procollagen production and inhibited M
MP-1 production in human fibroblast. And it decreased degree of wrinkie formatio
n in hairless mouse skin that induced by UVB irradiation for 9 weeks.

From the above results, it is possible that Vaccinium uliginosum L. may be developed t
0 be the health functional food and functional cosmetics that have anti-melanogene
sis and anti-wrinkle effect.
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Vaccinium uliginosum L.

¥% (Vaccinium uliginosum)
A Z3} (Ericaceae)

S5 4+

HA719E 4613

AAA YR A, dE, LA
3g, g £X

@ K EAER ANRE, I A%, AL oY, 235, ARRE, o)k
4, 2932, 6274, 9AZ, Fopel 2 384 R $3 £

@ EFAE: Eediyols, ghEX o], $2EA, A, AT, A2

Kyung Hee

UTniversity

Kyung Hee
Substances University

< Vaccinium uliginosum L. >

The water extracts were
lyophilized and stored at 4°C
until used.

extracted with 2000 mL of “:>
water (90°C, 16h, 2times)
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Isolation of fraction of Vaccinium uliginosum L.
Method of Solid-phase extraction by D.O Kim

Loading 0,01 N Hel EtOAE Acidic

Precondition sample MeOH

Ref. Current Protocols in Food Analytical Chemistry (2002) /1.2.1- /1.2.12

Anti-oxidative effect of
Vaccinium uliginosum L. extract and fractions

> Free radical scavenger assay of
Vaccinium uliginosum L. extract and fractions

Kyung Hee
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1. Reactive oxygen species (ROS) &4
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Fig. 1. DPPH radical scavenger activity of Vaccinium uliginosum L. extract and fractions.

(V = Extracts of Vaccinium uliginosum L.)
Letters (alphabets) different superscripts are significantly different (p<0.05) among the groups by
Duncan’s multiple range test.
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Fig. 2. Superoxide radical scavenger activity of Vaccinium uliginosum L. extract and fractions
in NADH/PMS system.

(V = Extracts of Vaccinium uliginosum L.)
Letters (alphabets) different superscripts are significantly different (p<0.05) among the groups by
Duncan’s multiple range test
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Fig. 3. Superoxide radical scavenger activity of Vaccinium uliginosum L. extract and fractions
in xanthine-xanthine oxidase system.

(V = Extracts of Vaccinium uliginosum L.)

Letters (alphabets) different superscripts are significantly different (p<0.05) among the groups by
Duncan’s multiple range test
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Fig. 4. Hydroxyl radical scavenger activity of Vaccinium uliginosum L. extract.

(V = Extracts of Vaccinium uliginosum L.)

* different superscripts are significantly diff erent (p<0.05) among the groups by Duncan’s multiple
range test.
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1-4. Singlet oxygen radical £A% 3
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Fig, 5. Singlet oxygen radical scavenger activity of Vaccinium uliginosum L. extract.

(V.U = Extracts of Vaccinium uliginosum L.)

* different superscripts are significantly different (p<0.05) among the groups by Duncan’s
multiple range test.

Anti-melanogenesis effects of
Vaccinium uliginosum L. extract and fractions

» The tyrosinase inhibitory activity
» The measurement of melanin contents on B16F10 melanoma cell
> The expression of melanogenesis-related protein on B16F10 cell

Kyung Hee
University
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Mechanism of melanogenesis
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Total melanin contents
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Fig. 7. Total melanin concentration in B 16 melanoma cells treated with extracts of Vaccinium

uliginosum L. and fractions.
(V.U = Extracts of Vaccinium uliginosum L .extract)

Letters (alphabets) different superscripts are significantly different (p<0.01) among the groups by

Duncan’s multiple range test.

Tyrosinase inhibition activity
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Fig. 6. Tyrosinase inhibition activity assay of Vaccinium uliginosum L. extract and fractions.

(V.U = Extracts of Vaccinium uliginosum L.)

Letters (alphabets) different superscripts are significantly different (p<0.05) among the groups

by Duncan’s multiple range test.
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Fig. 9. Expression of melanogenesis-related protein in B 16 melanoma cells treated with
extracts of Vaccinium uliginosum L. and fractions.

(Poly=polyphenol, pig=pigment, Carb./a=carbohydrates/acid)

In vitro anti-wrinkle effects of
Vaccinium uliginosum L. extract and fractions

> The quantitative analysis of type | collagen synthesis
> The quantitative analysis of MMP-1 production
> The animal test

Kyung Hee
Universlity
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Mechanism of wrinkle formation by photoaging
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Fig.10. Type-1 Procollagen concentration(ng/mL) of human fibroblast cells treated with

extracts of Vaccinium uliginosum L. and fractions.

(V = Extracts of Vaccinium uliginosum L.)
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Matrix Metalloproteinase(MMP-1)

Table 1. Matrix Metalloproteinase-1(MMP-1) concentration(ng/mL) of human fibroblast
cells treated with extracts of Vaccinium uliginosum L. extract.

MMP-1 Conc.(ng/mL)
V.U
Conc. Of Sampie(mg/mL)
Control 37.2+4.7"
0.001 32.8 + 3.1
0.005 271 +55
0.01 255+ 1.3

1) Mean £ S.D.
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Matrix Metalloproteinase(MMP-1)
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Anti-melanogenesis effect of
purified single compounds

Kyung Hee

University
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Total melanin contents
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Anti-wrinkle effect of purified
single compounds

Kyung Hee
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Matrix Metalloproteinase(MMP-1)
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Anti-wrinkle effects of (hairless mouse)
Vaccinium uliginosum L. extract

Kyung Hee
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Oral administration

Normal
|

UVB + Vaccinium uliginosum 40mg/kg

Oral administration schedule

UVB 33| ZAVZ, 10,20, 40 mg/kg o.p./day

I | |
I I T |
13 2 4 6 1F 18%F
IMED 2MED 3MED 4MED >
(60mJ/cm?)
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0 week 9 week
Skin replica from hairless mouse skin,

(N : Normal hairless mouse , C : Control hairless mouse , A : hairless mouse administrated
astaxanthin, Unit of dose : mg/kg)

aTow uTow HR1 HR2 HR3 HR4 HRS

8 TOow aTow

V40

Wrinkle degrees of hairless mouse skin replica by
computerized digital image analysis system at each
group administrated extracts of Vaccinium
uliginosum L. on 0 week and 9 week.
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Wrinkle degrees of hairless mouse administrated extracts of Vaccinium uliginosum L. by
computerized digital image analysis system on 9 week.

Letters (alphabets) different superscripts are significantly different (p<0.05) among the groups by
Duncan’s multiple range test.

Topical application

Normal

No UVB ... Positive control (retinel acid 259910)r .

Polyphenol 1.0%
UVB-induced wrinkle formation
UVB + polyphenol 0.05%(v/v)
WUVB + polyphenol 0.1%(v/v)

uve

it UVB + polyphenol 0.3%(v/v)

UVB + polyphenol 0.5%(v/v)

UVB + polyphenol 1.0%(v/v)

Vehicle (cream only)
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Topical application schedule

UVB 33| Z AN, 0.2g Y4 topical application 33|/3F

1% 2F 43 6 T1F 155
IMED 2MED 3MED 4MED >
(60mJ/cm?)

Results of standard sample-Topical application

@ The data analized into 5 different factors of skin fold thickness and roughness.
- H_R1~3 means the depth of the wrinkle.
- H_R4 means the roughness of the skin.
- H_R5 means the depth of the narrow wrinkle.

@ The Jower value of data means the thin and narrow wrinkle was formed and the
skin surface is flat.

H_R1

3.00

250 r

Nor Pon UVB 005 0.1 0.3 0.5 1 RA

<Nor:No UVB-No treatment, Pon:polyphenol 1.0% only>
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Results <on 8 weeks>
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Results <on 15 weeks>
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