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=Abstract=

It has been well known that exposure to ultraviolet-B(UVB) light elicits inc-
reased pigmentation in the skin. The model has been widely adapted to assess
the potential of chemicals as compounds with skin-depigmenting effects. We
observed the pigment inhibitory effect of kojic acid(KA) and pentadecenoic
acid(PDA) on the cultured human melanocytes and C57BL mice skin after
UVB irradiation.

Cultured human melanocytes were irradiated with 30mdJ/cm® of of UVB
once. than KA and PDA were administered for 3 or 5 days. C57BL black
mice were irradiated with 100mJ/cm’ of UVB daily for 10 days. and then
KA and PDA were topically applied daily for 1, 3, 5 or 7 weeks. For demonstra-
tion of the effect of both drugs. we observed numeric and morphologic changes
and measured melanin contents of cultured normal human melanocytes. Also
we examined the effect of the chemicals on split-DOPA stained epidermal
melanocytes of C57BL mice.

The results were as follows :

1. After UVB-irradiation, cell number and melanin content decreased initially,
but melanin content increased after 5 days in cultured human melanocytes.

2. In cultured human melanocytes, the KA 10 °M group showed decreased
number of melanocyte, but KA 10™>M or PDA groups showed no change.
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In all experimertal groups, melanin content decreased. compared to control

group.

After UVB-irradiation, the number of cultured human melanocytes decrea-

sed in groups treated with KA 107°M for 3 and 5 days, KA 10™°M for
3 days and PDA 10°M for 5 days compared to UVB control group.

In C57BL mice, the KA group showed decreased number of melanocytes

compared to control group. The PDA group showed no change. After UVB-
irradiation, both KA and PDA groups showed decreased number of melano-
cytes compared to UVB control group.

In the present study, it was found that KA and PDA had suppressive effects
on melanization of melanocytes in vitro and in vivo, suggesting KA and PDA
might be candidates as compounds that control hyperpigmentary disorders.
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7+0.7(x10°cells/welD°1R T KA 107°M
T 39% 54 Fo 47 33+0.3(x10°
cells/well), 4.0+0.4(x10°cells/wel), =
Fo3A ZA=EAH(P0.05), KA 107°
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AATHPY0.05) (Table. 1, Fig. 1).

UVB ZAMA] d2bd A X+ KA 107°M

Table. 1 The effect of kojic acid(KA) and pentadecenoic acid(PDA) on the number of
cultured normal human melanocytes

Number of cells(x10° cells/well)

Treatment 5a
Control 41+05 47+0.7
KA 10°M 3.3+0.3* 40+04°
KA 10°M 37408 42+05°
PDA 107°M 39+0.6° 45405
PDA 107°M 3.8+08* 45+09
UVB  Control 28+0.6 3.3+04
UVB + KA 107°M 22+04° 24+05°
UVB + KA 107°M 24+05"* 29+0.7
UVB + PDA 10°M 26+05 2.8+40.3°
UVB + PDA 10°M 25+05 34+06

Values are mean(x10° cells/well) +SD. *P{0.05 vs. control
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Fig. 1 The effect of kojic acid(KA) & pentadecenoic acid(PDA) on the number of cultured

normal human melanocytes.
(control :
A, PDA 10°M: A — A)

Tol| A 397 5Y 3o 47} 24+04(x10°
cells/well), 2.9+0.5(x10%cells/well) 2
UVB tiZ7 e Hl3) #98tA 7Hadty o
(P{0.05), KA 107°M &< 3¥ ¥4 24+0.
5(x10°cells/wel) £, PDA 107°M ©& 5¢
$ol  28+03(x10°%ells/wel)2 2tz
UVBAZ=. 1 H[3) fo3tA Zasey
(P{0.05) }& H¥FS UVBHZTH =}
o17} 121 TH(Table 1, Fig 1). UVBH ZZ-&
Ao vE dad AXe =77}
AR FAF E719) wdo] HeEPo

O-00KAIOC°M '@ - @, KA10°M: O - O,PDA10°M: A —

UVBUI XTI 4E FoF Alolo] HXEY
FHefH <l X}C’]E‘ A8 #FE & U
(Fig. 2).

KA, PDAZ} HRFEl &t oA "Wat] M|z of
&t

Hetd of o|xl= L

daid Fe FAYgzToA 393 59
F-oll 242} 0.028+0.004(ng/cell), 0.027 +
0.005)ng/celD I3 KA 107°M & 3
7 59 ¥ 2+7} 0.024+0.003. 0.023+0.
0042 #3A FHAHRCB(P(0.01, P
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Fig. 2 Photographs of cultured normal human melanocytes after administation of 107*M
KA for 3 days in UVB-irradiated or non-irradiated groups. The KA administered
group that did not receive UVB-irradiation showed decreased number of melanocy-
tes and no difference in morphology was observed. Upon- UVB-irradiation, cells
enlarged and proliferation of dendrites was reduced. But after KA was administered
after UVB-irradiation, when comparing with the case in which just UVB-irradiation

was, cell number was decreased and no difference in morphology was observed.
A) non-irradiated normal melanocytes B) melanocytes after administation of 107°M
KA C) UVB-irradiated melanocytes D) melanocytes after administation of 10™°M

KA followed by UVB radiation

{0.05), KA 10°M ¥3 PDA 10°*M T¢&
34 F9) 242} 0.024+0.004, 0.025+0.004
2, PDA 10°M T& 5% %o 0.025+0.
00382 Ztz} tixFol vid fo3tA =
2 ATH(P(0.05). (Table 2, Fig 3)
UVB A "dahd 2 KA 107°M 9]

3¥4% 5¢ Fo ZZ 0.023+0.006(ng/
cell), 0.024+0.003(ng/cel) 2 2 UVBH =
ol v)& 7AYo (P{0.01) KA 10°°
MT& 59 F9 0.025+0.006(ng/cell) &,
PDA 10°M & 59 39| 0.027+0.004
(ng/celD Z, PDA 107°M & 3Y F9] 0.
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Table. 2 The effect of kojic acid(KA) and pentadecenoic acid(PDA) on melanization of cultured
normal human melanocytes

melanin contents (ng/cell)

Treatment 39 5ol
Control 0.028+0.004 0,027+0.005
KA 10°M 0.02440.003*" 0.023+0.004"
KA 10°M 0.024+0.004* 0.026+0.006
PDA 107°M 0.025+0.004* 0.025+0.007
PDA 10°M 0.026+0.008 0.025+0.003"
UVB  Control 0.026+-0.007 0.031+0.005
UVB + KA 107°M 0023+0.006"* 0.024+0.003*"
UVB + KA 10°M 0.026+0.004 0.025+0.006"
UVB + PDA 107°M 0.025+0.008 0.027+0.004"
UVB + PDA 10°M 0.024+0.006* 0.027+0.006

Values are mean(ng/cell) +SD. *P{0.05, **P{0.01 vs. control.

Melanin content (ng/cell)

0.035 1
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002

0.015

001 4 UVB (-) UVB (+)

0.005 |

" 3days  Sdays 3days  Sdays B

Duration of drug administration

Fig. 3 The effect of kojic acid(KA) & pentadecenoic acid(PDA) on melanization of cultu-
red normal human melanocytes.

(control : = -~ [J,KA10M ' @ — @, KA 10°M: O — O, PDA 10°M : & —
A, PDA 10°M:IA — A) '
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024+0.006(ng/cel) & 247} UVB W&
o vja} Wahd oFo] F-3HA ZASHHP
{0.05). (Table. 2, Fig. 3).

KA, PDA7} C58BL mouse2l Hat-l Az
o} SEfEtY Bislo| o|X|= HE

L-DOPA 44 Had MEFE H4d=
oA FE T X 3F 55 7o 442 82+
13/mm? 83+15/mm? 85+16/mm*°I %}
d KA 1%T2 35, 55, 75 ol 44 62+
9/mm? 52+10/mm?® 40+12/mm*Z A4
iz vl3) 9% F4AE BP0 v (PO,
05,P{0.05, P{0.01), KA 0.1%T2 5F¢}
75 %o 447} 634+14/mm? 52+10/mm?
2 ZAY T v o3 FAE HYT
(P£0.05). PDA 5%<& 75 o 63+9/
mm?Z FFNZFT2 85+16/mm?el B3|
Fo3 A4S 2P o (P(0.05), PDA 0.5

=RC k=1

ZEEe FAUNET N K Aol

L
-

NRH(Table. 3, Fig. 4).

UVB ZARA L-DOPA 4733 MXE <
UVBUI =4 UVB ZAF 15, 3, 57,
75 3o 274+54/mm? 290+63/mm’
280+46/mm? 292+49/mm’E 25 A4
thZol vl 3kl F7HE e v (P(O.
01), KA 1%T& GELX 55 75 ¥4
Zyzy 220+42/mm’,  142+38/mm’ZE
UVBU Zo] B8] fold A4S BGgor
(PC€0.05, PC0.01), KA 0.1% = PDA 5%
T2 75% ) 247} 2204+40/mm?, 224451
/mm’Z UBVH =7l W3l {23 4 E
HE1(P{0.05), PDA 0.5%T< UVBUHZ
T3 F213 Zol 7t gl (P)0.05) (Ta-
ble. 3, Fig. 4) ¥EIgAd W3l= KA 1%
A AT BFE BIYo & 4%
ToAME hExFHe] zpolE #AAY + gl
K H(Fig. 5).

Table. 3 The number of DOPA-positive melanocytes in control and experimental groups.

Week

1 3 5 7
Treatment
Control 84+15 82+13 83+15 85+16
KA 1.0% 76+10 62+ 9° 52+10° 40+12**
KA 0.1% 80+13 75+12 63+14" 52+10°
PDA 5.0% 80+13 77+16 72+10 63+ 9°
PDA 0.5% 82+15 78+12 80+14 76+11
UVB Control 274+54 290+63 280+46 292+49
UVB + KA 1.0% 259448 253+61 220+42° 1424 38**
UVB + KA 0.1% 266+43 252432 261+44 220+40°
UVB + PDA 5.0% 263+54 259+46 243+40 224451°
UVB + PDA 0.5% 271+45 272452 263+44 256+41

Values are mean(No./mm? +SD. *P{0.05, **P{0.01 vs. control.
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No. of cells (/mm?) Fig. 4 The effect of kojic acid(KA)
300 1 & pentadecenoic acid(PDA)
250 1 on the number of DOPA-po-
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1% (control : 0 — 0, KA 1% :
100 ® -0 KA01%:O -0,
NS = we ) PDA 5% A — A, PDA 05
S ) o ) %A= D)
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Fig. 5 Photographs of cultured DOPA-stained epidermal melanocytes of C57BL mice after application
of 1% KA daily for 7 weeks UVB-irradiated or non-irradiated groups. In the group where KA
was applied but no UVB-irradiation was done, a decrease in cell number and no morphological
difference was observed. During UVB-irradiation the cells enlarged and dendritic proliferation
was reduced and when 1% KA was applied after UVB-irradiation, in comparison to the group
that received UVB-irradiation alone, cell number was decreased and cell edema was observed.
A) non-irradiated normal melanocytes B) melanocytes after administation of 1% KA C) melanocy-
tes after UVB-irradiation D) melanocytes after administation of 1% KA followed by UVB radia-
tion
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