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Animal Skin Pigmentation Model Using Full Thickness
Skin Graft in C57BL/6 Mouse

Hong Ki Lee, M.D.", Jong Lim Park, M.D.2, Eun Ju Heo, M.D.%,
Sukwha Kim, M.D.2

1Irnage Plastic Surgery Clinic, ZBanobagi Plastic and Aesthetic
Clinic, 3Depzu:trnemt of Plastic and Reconstructive Surgery,
Seoul National University College of Medicine, Seoul, Korea

Purpose: Skin grafting is one of the most commonly
used methods in reconstructive plastic surgery field, but
complications such as color change, contracture or hyper-
trophy are common problems. However, pathophysiology
of the color change after skin graft is not yet determined
and no animal model is established.

Methods: Full thickness skin grafts were performed on
the dorsum of C57BL/6 mice. Serial chronological gross
inspection for color change and pigmentation were ex-
amined. Melanin pigments were traced by Fontana-Masson
staining and semi-quantitative analysis was performed. In
addition, immunohistochemical staining of S-100, Micro-
pthalmia related Transcription Factor (MITF) and Melan-A
antibodies were also performed to observe melanocytes
and their changes.

Results: After skin graft, color change and pigment
spots were observed in the graft. Fontana-Masson staining
showed melanin pigments in the epidermal and dermal
layers in all mice. Immunohistochemistry staining to S-100,
MITF, Melan-A antibodies showed melanocytes at the
basal layer of epidermis and dermis.

Conclusion: In conclusion, we have established an
animal model for skin pigmentation after skin graft. We
believe this study may be useful in understanding of the
behavior of melanocytes after skin graft.
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Fig. 1. Detail views of grafted skins after 12 weeks. The square box indicates the margin of the grafted skin. The grafted
skin is darker in comparison to normal skin (white arrow) and brownish-gray patches are visible (black arrow).

Table |. Visual Grading Score of Epidermal and Dermal Pigmentation at Day 0, 1 Week, 4 Week, and 8 Week (average + SD)

0 day 1 week 4 week 8 week
Epidermal melanin 0 0.23+0.12 1.31+£0.13 1.08 £ 0.08
Dermal melanin 0 0.23+0.12 0.77 £0.12 0.92+0.16

1week 4 week

Fig. 2. Fontana-Masson staining of grafted skin (% 200).
Melanin pigments are not prominent at week 1. At weeks
4 and 8, epidermal pigmentation and dermal melanophages
are prominent.

oA 0ol M2 AlefRt ujto A wahdo] e et
A okl 1A o= vl et o] Wbyl Wt

Aoy, 47AeL Aol U9k Fu] ERof ARt
ope] Wehd At BarEslrkFig. 2).

]9 ey} Zuj o] Wepdof Tl visual grading
scale ZA¥}+= Table 13} Fig. 3¢] Ugl} Qlch

3rujof wzhdof| s, w2l o ofd 5
7ro]l A xE AASH= Kruskal-Wallis test A E42¢]
Aol 7} 21el(p<0.001), Z1& 7ol F-oJ7t 2fe)7t Sl &
= Ak ZF 3F 7R v)askr] gk Wilcoxon's signed
rank testo A= 093 457, 043} 85, 1529} 45, 1579}
8 TLELHE BAMOR 015 Ffol7h QgL p=0001,
p<0.001, p=0.002, p=0.002), 0L} 1=, 4522} 8= 15 F
o= EAZ 02 olgt Zol7t f1Lthp=0.083, p=0.180).

o= Fu|e} 72 AFE HoJa] Kruskal-Wallis test
A AL 017t 5ol(p<0.001), 15 1ol 2 Hol
7} St 2 aF 7HE vlaslr] 3 Wilcoxon's signed
rank testo A= 04 45, 043} 85, 1529} 45, 1579}
85 TLEIS BAKCR 7 Hol7F Ao LHp=0001,
p=0.002, p=0.015, p=0.006), 0L} 155, 45=1} 85 157 7+
ol EAZ0 R Folat Zjol7t §19lThp=0083, p=0.541).
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post skin graft days

Fig. 3. Epidermal (straight line) and dermal (dotted line)
pigmentation by visual grading score. There is a statisti-
cally significant increase in the epidermal and dermal
pigmentation scores from day 0 and week 1 to week 4 and
8 (p<0.05). There is no statistically significant difference
between week 4 and week 8 in both groups (p>0.05). Thus,
we can postulate that pigmentation gradually increases
until week 4 and maintains until week 8.
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Ct HAXZ|SISIEMo)| of§t Hat-IMIzZe| 2Hatat 2
S-100+ MITF, Melan-A Aol 4] 3£3] 9] 7| A Za} 1 6}
o] Rujof] GAo] mi= Ao Al2E3t K] bulge
2 A7t 29 2l9(outer root sheath) 2 7=
Qo go] == et ] AxEo] WA= I THFig. 4).
150l B &efo|=oflA 39| 9] 7|AFolA A1
AlzzEo] ¥zt ginh mgo] Al U3 FE(hypercellular
area)°|| B3 A|3EZ(oval shaped cells)o] &= =], ©]
AU FEL w4l vk ofefo] 9o, bulges Az}
= F9jolth A AlaL7t Hido 2 RE 7o) e s=
(creep out) =3t Mol TAE QI
4500z AV AES HetEe] o] Ul E whet ¢l
AL, BHAF Al A Hide] 9JulE wheha] e Sl
8otz Zlujof| Al 71A] Mol Q1 AlzEo] wWotbxl
ot 18 Hepd A aE @l 7H] melanophage S0
e ik
o], 13, 4%, 850 S-1001} MITF, Melan-A &4 o] 4]
4008 &] Alof Tl telloll A 247 AR M ESE

Melan A

Fig. 4. S100 (left column), MITF (middle
column), Melan-A (right column) staining
of grafted skin at week 1 (top row), week
4 (middle row), and week 8 (bottom
row). The dendritic cells in the basal
layer are positively stained in all sections
and oval shaped cells in the hypercellular
area of hair follicles are also positively
stained. These hypercellular areas are

immediately below the sebaceous gland
and are thought to be the bulge area. In
some sections, clusters of positively
stained cells are observed along the outer
root sheath of hair follicle (week 1 melan
A, week 4 and 8 MITF). In week 8 Melan
A staining, positively stained cells are
observed in abundance in the dermis.
Note that melanophages are dark brown
due to melanin pigments, but are not
positively stained.
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Table Il. Number of Melanocytes by Staining with 5100, MITF, and Melan-A Antibody (average + SD). Positively Stained

Cells are Counted from 5 Randomly Selected fields (x 400).

0 day 1 week 4 week 8 week
Number 0 0.83£0.15 9.00+1.53 1452 +1.26
p (0 day) 0.001* 0.001* 0.001*
S-100
p (1 week) 0.001* 0.001*
p (4 week) 0.005*
Number 0 0.77 £0.16 4.95+0.53 1042 £0.99
p (0 day) 0.001* 0.001* 0.001*
MITF
p (1 week) 0.001* 0.001*
p (4 week) 0.002*
Number 0 0.83 £0.22 623+1.14 16.03 +1.96
p (0 day) 0.008* 0.001* 0.001*
Melan-A
p (1 week) 0.003* 0.001*
p (4 week) 0.002*

p values were obtained for 0 day, 1 week, 4 weeks, and 8 weeks by the Wilcoxon's signed rank test. The number of melanocytes
by staining with S-100, MITF, and Melan-A on day 0 were statistically significant at 1, 4, and 8 weeks; on week 1, at 4 and 8
weeks; on week 4, at 8 weeks. *, p<0.01;, Number, Number of melanocytes.

14 T /

0
o,
no
T
N

Cells/HPF(X400)
N

0

day O 1 week 4 week 8 week

Time
Fig. 5. The average melanocyte count at immunohistoche-
mistry staining. S-100 is represented as a linear line, MITF
as a short dotted line, and Melan A as a long dotted line.
In all three stains, there are a statistically significant increase
in the number of melanocytes (Kruskal-Wallis test p<0.001,
Wilcoxon's signed rank test p<0.05).
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2 RYtKp<0.001, p<0.001, p<0.001).

Z} I35 7He v|slr] $4gt Wilcoxon's signed rank test
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