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The Effect of Topical Ascorbic Acid on Epidermal Melanocytes in
UV-irradiated Black Mice

Hae Young Choi, Jeong Hee Hahm, Hong 11 Kook
Department of Dermatology, College of Medicine, Ewha Womans University

Melanin is synthesized by tyrosine by tyrosinase. The synthesis of melanin is influenced
by several factors, of which ultraviolet radiation results in increased pigmentation by increase
of tyrosinase activity and melanocyte number.

To observe the effect of depigmentation of ascorbic acid, we induced activation of melanocytes
and melanin pigmentation by UVB irradiation and then topically applied ascorbic acid.

Sixty four mice were irradiated UVB 100m]J/cm?/day for 10 days. After then they were divided
into 8 groups in random and the topical application of ascorbic acid on each group is as follows,
lotion base(control), 3% lotion, 5% lotion, 10% lotion, cream base{control), 3% cream, 5%
cream and 10% cream. After irradiation ascorbic acid had been topically applied twice a day
on both ears of mice, respectively, for 7 weeks. Two mice in each group were sacrified by
the end of the 1st, 3rd, 5th and 7th week of the application. To observe the size and number
of melanosomes, electron microscopic examination was done. To estimate the number of the
melanocytes, light microscopic preparation of split-DOPA stain was done.

The results are summarized as follows :

1) In all groups except 3% lotion group(3% magnesium ascorbic acid phosphate), the number
of DOPA positive melanocytes began to decrease from 1 week but rather increased at 7 weeks.

2) In 5% lotion group(5% magnesium ascorbic acid phosphate) the number of DOPA positive
melanoctytes was significantly decreased less than that in 5% cream group(5% ascorbic acid
palmitate).

3) In the electron microscopic findings, the number of melanosomes and the ratio of the
stage IV melanosomes markedly decreased from 1 week to 7 weeks in 10% lotion groub(lO%
magnesium ascorbic acid phosphate) and 10% cream group(10% ascorbic acid palmitate)
compared to lotion baSe and cream base, respectively.
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Table 1. The number of epidermal melanocytes in magnesium ascorbic acid phosphate groups

Week 1 3 5 7
Conc.
control 2174+ 245 1574+ 19.1 171.1+ 154 137.9+ 21.3
3% 220.0+11.1 1755+ 35.0 1432+ 17.1* 161.6+ 33.2
5% 190.0+ 32.7* 148.1+ 16.4* 163.3+ 27.1* 181.2+13.2
10% 165.0+ 26.6* 126.0+ 16.5* 1474+ 19.7* 139.5+ 17.6

Values are mean+ SD(/mm?)

¥P<0.05 Magnesium ascorbic acid phosphate vs. control

cells/mm?
2504
200+
150+
100+ o----o control
50 o—-— 5%
o----o 10%
J T T T
1 3 5 7 week

Fig. 1. The number of melanocytes in magnesium as-
corbic acid phosphate groups.
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Table 2. The number of epidermal melanocytes in ascorbic acid palmitate groups

Week 1 3 5 7
Conc.
control 255.8+ 28.6 17724 18.3 163.5+ 21.0 1491+ 19.1
3% 198.7+ 21.2* 155.7+ 21.0* 167.7+ 213 150.8+ 14.9
5% 225.8+ 35.6* 168.9+ 14.6% 179.9+ 20.3 154.7+ 149
10% 168.9+ 44.0* 185.3+ 15,5 149.6+ 21.7* 1459+ 25.0

Values are mean+ SD{/mm?
*P<0.05 Ascorbic acid palmitate vs. control

cells/mm?
2507
200+
1560
1004 o----0 control
a—a 3%
50+ - 5%
o—---2 10%
[ T T 1
1 3 5 7 week

Fig. 2. The number of melanocytes in ascorbic acid
palmitate groups.
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Fig. 3. Light mlcroscoplc findings of DOPA positive melanocytes of the lotion base (a) and 10% lotion group
(b) at 5th week (DOPAX100).
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Fig. 4a. Electron microscopic finding of melanocyte 10% cream, 1
in number and relatively increase of the stage IT and stage III melanosomes in number. k © keratinoc-
yte, m : melanocyte, II . stage II melanosome, III : stage IIT melanosome(i : X4,000, ii : 9510,000).
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Fig. 4b. Electron microscopic flndlng of melanocyte 10% cream, 3 Weeks showing Vacuollzatlon of the cytop-
lasm and marked decrease of melanosome in number, k © keratinocyte, m . melanocyte, n . nerosis
(X6,000).

Fig. 4c. Electron microscopic fmdmg of melanocyte 10% cream, 7 weeks, showmg abnormal melanmization
of melanosomes, swelling and loss of internal structure of mitochondria. asterisk . abnormal melano-
some with double Imembrane and eccentrically deposited melanin, s - swollen mitochondria{ X 12,
000).
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Fig. 4d. Electron microscopic finding of melanocyte 10% lotion, 7 weeks, showing abnormal melanization
of melanosomes. m . macromelanosome, asterisk : abnormal melanosome showing myeline structure

(X6,000).
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