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Abstract
Various kind of whitening agents have been reported in Korea, but standard

efficacy protocols are not established yet. So more economical, reproducible
standard efficacy assay for whitening agents are needed. As a dermatology
specialist, non radio-labeled intracellular melanin assay may be a good
candidate for melanogenesis assay and MTT assay with normal human

melanocytes may be a good candidate for cell proliferation assay.
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In vitro test method for efficacy
evaluation on whitening
cosmetics

SoonChunHyang University Hospital
Dr. Kyu Wang Whang

1. Assay for melanin(non-radiolabeled cells)
(a) principle of assay
for measurement of intracellular melanin in normal melanocytes or melanoma cell line
(b) method of assay

@ Seed the celis on 680mm culture dish
24hr l )

———————————  Change the medium
S T )

(a2  with test medium (containing test agent)

48 hr l

Change the medium once more

24ht
l Lyse the cells Measure melanin
Harvest the cells ——> F & XX £==> content at 400nm by
" . spectrophotometer
: R
™5l

!

Visual determination

Modified from Siegrist et al. [Analytical Biochemistry(1986)]




2. Assay for melanin(radiolabeled cells)

(a) principle of assay

for measurement of labeled acid-insoluble melanin

(b) method of assay
Seed the cells

Z e T

24hr l

Change the medium
with test medium (containing test agent)

|

|

e

48 hr l

Change the medium once more

ﬁ'
WA

+ Add radioisotope
([**C]Tyrosine or [1*C]L—-DOPA)

48 hr

Count radioactivity of cell-incorporated
[14CIL-DOPA or ['4C]Tyrosine
t by liquid scintillation

Lyse the cells
S
slr*'#

|

Harvest the cells

a-;...:""‘

Modified from Hearing. [Methods in enzymology(1987)]

3. Cell proliferation method (Normal Human Melanocyte)

(a) principle of assay

for measurement of melanin index(melanin synthesis/cell proliferation)

(b) method of assay

Seed the cells

e —
2ane §

Change the medium
with test medium (containing test agent)

——
aane

Change the medium once more
+ Add radioisotope or nothing
*H] thymidine ®

===

48 hr

Count radioactivity of cell-incorporated
[H] thymidine
or measure formazan
I in MTT assay

Lyse the cells by spectrophotometer

-*
- -

|

Harvest the cells

it




4. Mushroom tyrosinase assay

Tyrosine — L-DOPA — Dopachrome(A,;s)

tyrosinase tyrosinase

(a) principle of assay

for measurement of Dopachrome appearance
(b) methods of assay

- tyrosine (enzyme substrate)

- L-DOPA (cofactor)

- 50 mM sodium phosphate buffer

- test agent

- Mushroom tyrosinase (enzyme)

measure at 475nm by spectrophotometer

A A Control - A A, Test agent
% Inhibition = X 100
A A, Control

Modified from Vanni et al. [Annali di Chimica(1990)]

5. In situ Tyrosinase Assay (Tyrosinase hydroxylase Assay)
(a) principles of assay
for measurement of the amount of tyrosinase hydroxylated in living cells
(formation of [*H,; from 3-[*H])
(b) method of assay

Seed the normal human melanocyte Measure radioactivity of tritiated water
T T by liquid scintillation
Lyse the cells
48 hr
o
>

|

Change the medium with test agent

+ Add radicisotope 24hr Harvest the cells
. sossess—(--
(L—1[3, 5 = 3H] tyrosine) g PO
ey ags 2

- T w- 3

Modified from Pomerantz. [J Biol Chem(1996)]




6. DOPA Oxidase Assay

(a) principles of assay
measurement of DOPA oxidase activity usually carried out by spectrophotometric analysis
(b) method of assay

Seed the normal human melanocyte Measure at 475nm
R by spectrophotometer
=TT Na phosphate buffer
0.5 mM DOPA i o '
Test agents
© Lyse the cells
24nr *l\ ‘ot
[ W%
Change the medium
48 hr Harvest the cells

———-

= ——

Modified from Hearing. [Methods in enzymology(1987)]

7. STOPR

(Standardized Protocol for Assessing Regulators of Pigmentation)

(a) principles of assay
Reproducible, economical, and reliable series of assays for screening potential

melanogenic inhibitors [Virador et al. Analytical chemistry (1999)]




(b) Methods of assay

Seed the normal human melanocyte
) - -
e Nonradiolabeled melanin assay |

24hr l

Change the medium with test medium (containing test agent)

Radiolabeled melanin assay I
e —
48 hr l I Transfer melanin protein l
Change the medium once more
48 hr Lyse the cells = - —
Harvest the cells e d *I\ AN —
E —
P ¥
MTT assay l
L Quantification |

I Densitometer | | ImageQuant | | Chromometer l

THE EFFECTS OF
ENDOTHELIN-1
RECEPTOR ANTAGONISTS
(ETRA) ON
MELANOGENESIS IN
HUMAN MELANOCYTES




INTRODUCTION

Endothelin-1 produced by human keratinocyte acts as a
strong mitogen on human melanocyte and has an
effects on paracrine linkage between keratinocytes
and melanocytes, and plays an important role in UVB
induced hyperpigmentation as an intrinsic factor.

In the present study, the role of ET-1 on melanocytes
proliferation and melanogenesis was investigated, and
the effects of ETRA in cultured melanocyte was also
evaluated.

METHODS

1. Cell culture

Normal human keratinocytes and melanocytes
obtained from neonatal foreskin were grown in
completely MCDB 154 medium

(Cascade Biologics, Inc. U.S.A.).

Human melanocytes were seeded at a density of 5
X 105 cells/ cm?, cultured at 37°C under 5% CO,
atmospherein 6 well plate




2. Addition of ET-1 to medium of
melanocytes

ET-1 was added into melanocytes growth media of various
concentration (5nM, 10nM, 15nM, and 20nM) respectively.

After 3 days cultivation, we washed the cells with phosphate

buffer saline(PBS) and collected the cells by trypsinization and
centrifugation.

We separated melanin from the pellets of the cells using 5%
trichloracetic acid and dissolved the melanin in 1N NaOH solution
and determined the melanin contentswith an absorbance at
475nm.

A standard curve for melanin determination was prepared using
synthetic melanin(Sigma Chem. Co. Ltd). The cell number was
determined with the coulter counter.

3. Inhibition of ET-1 with Endothelin
Receptor Antagonists(ETRASs)

We added ET-1 into each well of 6 plate cpntaining
melanocyte growth medium in the concentration of 1
nM, which “stimulate melanocyte proliferation and
melanin synthesis most effectively.

And then five ETRA relatives were added into 10nM
of ET-1 contained melanocyte growth media at the
concentration of 10nM respectively, the last well
contained only ET-1 as a control.

After three days cultivation, melanocyte number was
counted and melanin amount was quantified as
mentioned above, and the level of cyclic AMP was
measured .




4. RT-PCR

( Reverse Transcription-Polymerase Chain Reaction )

We extracted total cellular RNA from ET-1 and ET-1+ ETRAII treated
melanocytes.

The PCR cycle was melting for 30 seconds at 94°C , annealing for 30
seconds at 50 °C, extenstion for 50 seconds at 72°C . Total cycle

was 33 times.

¥ Human Tyrosinase primer
® Forward
5 AGAATGCTCCTGGCTGTTTTIG T3
® Reverse
5 GCC ACT GCT CAAAAATACTGTC 3"

¥ Human B-Actin primer
® Forward
5 CAC CACACC TTC TAC AATGAG C 3'
@ Reverse
5 ACTCGT CATACTCCTGCTTGC T 3

MATERIAL
1. ET-1

(human Porcine, Sigma Chemical Co., U.S.A. FW 2491.9)
NH3*-Cys-Ser-Cys-Ser-Ser-Leu-Met-Asp-Lys-Glu-
Cys-Val-Tyr-Phe-Cys-His-Leu-Asp-lle-lle-Trp-COO-
(disulfied bonds : between 1 and 15 cystein, between 3
and 11 cysteine)
(---: ET receptor binding site)




2. ET-1 receptor antagonists (ETRA) and
fragments

® ETRA | (Sigma Chemical Co., U.S.A)

N-Acetyl-a[10,11-dihydro-5H-dibenzo[a,b]cycloheptadien-5-yl}-D-
Gly-Leu-Asp-lle-lle-Trp

@ ETRA Il (Sigma Chemical Co., U.S.A)
N-Acetyl-a[10,11-dihydro-5H-dibenzo [a,b]cycloheptadien-5-yl]-D-
Gly-Leu-Asp-lle-lle-N-Methyl-lle-Trp

@ ETRA Il (Sigma Chemical Co., U.S.A)
N-Acetyi-B-phenyl-D-Phe-Leu_Asp-lle-lle-Trp

@ ETRA IV (Sigma Chemical Co., U.S.A)
N-Acetyl-[D-Trp]-Leu-Asp-lle-lie-Trp

® ETRA V (Sigma Chemical Co., U.S.A)

Cys-Val-Tyr-Phe-Cys-His-Leu-Asp-lle-lle-Trp

RESULTS

The effect of ET-1 on melanocyte proliferation

Cell count

0 5 10 15 20 (nM)

ET-1 concentration




The effect of ET-1 on melanogenesis

0.3
0.25}
0.2r
0.15¢
0.1r
0.05}

melanin/cell {pg/cell)

0 5 0 15 2 M
ET-1 concentration

The inhibitory effect of ETRA on melanocyte
proliferation

Cell count
(X 10 3 cells)

i
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The inhibitory effect of ETRA on melanogenesis

0.3
0.25¢

Melanin content (pa/cell

-1 &1 E- E- E- -
WETRAL 4ETRAI +ETRAI SETRAN  +ETRAV

The inhibitory effect of ETRA on melanogenesis

e

contol  ET-1  ET-1 ET-1 E-1 ET-
(10M)  (150M)  (20nM)  +ETRAI  +ETRAI
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1 2 1 2
Tyrosinase = Human beta-actin

Fig. 4. The inhibitory effect of tyrosinase synthesis
by RT-PCR (1: ET-1 + ETRAII , 2: ET-1)

CONCLUSIONS

We revealed that ET-1 has a strongest stimulatory effect
on proliferation and melanogenesis of melanocytes at
10nM.

Also, ETRAs showed inhibitory effects against ET-1.

Among variable relatives of ETRAs, ETRAs which have
bulky N-terminal ending have most potent inhibitory
effects against ET-1.

We suggest that clinical trial of ETRAs which have bulky
N-terminal may be useful in control the pigmentary
disorders causing cosmetic problem in Asian.
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The Inhibitory Effect of
Ramulus ori
Extracts on Melanogenesis

Introduction

The desire to have a more lighter skin in asian
women has been tremendous.

They need very safe whitening products without any
irritation. Plants extractable whitening cosmetics
meet their needs because they relatively have few
side effects.

Ramus mori(young twigs of Morus alba L) extracts
has been known to have whitening effects on korean
woman traditionally
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Materials
1.Cells

We used cultured normal human melanocytes
in MCDB 154 medium.

2.Plants extracts

Ramulus mori extracts powder and its

crystallized powder(Mulberrin)

Methods

1.Mushroom tyrosinase assay

Measure tyrosinase activity via dopachrome
yield.
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2. Melanin assay(non-radiolabeled)

Measure intracellular melanin by spectrophotometer at 400nm

AA,y, Control - AA,, Test agent
Inhibition of melanogenesis % = x 100
AA ,y, Control

3. UV irradiation

Irradiated UVA on melanocytes in 6 well plates
at 10J/cm2.
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RESULT

The Inhibitory Effect of Ramulus mori
on mushroom tyrosinase
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The Inhibitory Effect of Ramulus mori on
UVA(10J/cm2) induced melanogenesis
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Concentration required for selected tyrosinase
inhibitors to reduce mushroom tyrosinase activity
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Kojic acid
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extracts
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Figure 3,

The structure of 2-(2,4-dihydroxyphenyl)-5,7-dihydroxy-3,8-bis
(3-methyl-2-butenyl)-4-H-1-bezopyran-4-one isolated from R.
mori

Conclusion

1. Ramulus mori compund(Mulberrin) has strong
inhibitory effect on Mushroom tyrosinase at very low
concentration.

2. Ramulus mori extracts showed potent inhibitory

activity against UVA induced melanogenesis.
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