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o] kA Eﬂ*Eoﬂ QloJA] o} F ot AlARIolt: 2 Ao A= A w R3] 5 VA 1L Qi HA L] JAFIHE
W=7 Y3t ARE Y. o83t A o072 FIFAE7)AM 3 (MSCs, mesenchymal stem cells) & XA XS R3]
AL A OEH]J_Q} E3ste] AIAES e Z1AT 239 FA44L W9 zA3}st 94 (immunohisto-
chemical stams) < E3to] FAsgith oy 7 BE FollA, FEVNAIEE e mdlolA 19| FAVE AY
FARLC™ HEgk PCNASH involucrin®] 2327} AA| AFgo| -9} v]2alqivh, A8 o8, & A9 A= A&
o TNPE7IMEE S A5IH7F FEAY dARDE /EE 5 vk AS AAS

Abstract: European Union prohibited the marketing of cosmetic products containing constituents that have been ex-
amined through animal experiments. Thus, non-animal test models are needed to replace animal experiments. The
reconstructed skin models are important as a test system for cosmetic, pharmaceutical, and medical device safety
testing. In the present study, we tried to develop an optimal skin equivalent model containing basement membrane
and epidermis. For this purpose, we used mesenchymal stem cells (MSCs) and/or preadipocytes as well as fibroblasts
as the dermal matrix cells. The formation of basement membrane and epidermis was verified by immunohistochemical
stains. Among various models, the epidermis was thickest when MSCs were used in the dermal matrix. Furthermore,
PCNA and involucrin distribution showed that dermal matrix with MSCs resembled human skin. Therefore, skin
equivalents with MSCs could be developed as a non-animal test model to replace animal experiments.
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2.1, M|zzHi 2k

2} A XA EF(HaCaT) = Cell Lines Service (Eppel-
heim, Germany) 4 T8k aL, F 2] A5
(3T3-L1) &} AFre] CCD-25Sk Ad+=2A1£5+(CCD-255k
human fibroblasts) & American Type Culture Collection
(ATCC, Rockville, MD, USA)ellA #1aklem 5 %
9] CO, 37 C 3tellA] 10 %] fetal bovine serum (FBS),
50 ug/mLe] AEFErtolal 2 50 U/mL2] AYAdHS
7kt DMEM 8l A4 37 C, 5 % CO.2] Zz13}el| A
¥t

FNAE7AEE AT R Felsto] )
Sk AR EA S A AN S S e 284

wa] st X2 2S 500 x gollA 5 min Y4 EE
T A5 2 5to] phosphate-buffered saline (PBS)Z
AAFE 2 0075 % type | collagenase® &8t} 37 C,
5 % CO, 74 30 min 4 X313t} DMEM HiA] &
go] & 3 1200 xg2.% 10 min 94 F2]3}o] pellet2
160 mM NH,Cl 02 @& 5 22l 10 min "< 3}
il B2 DMEM A& ol & F 1,200 xg© % 10 min
4 2yt FHES wEal sheeke AlEE 100
mm culture disholl &3k 10 % FBS®} 50 pg/mL 2
2E#AEvolAl 2 50 U/mLe dHydds H7is
DMEM ®l#A| & ARg-3te] 37 C, 5 % CO, S ellA] ok
shaitt

22 Sl =&

A 9] melelA ZFEpals st tendong ¥otk 70 %
offgh&el 3 & B/ H PBSE MAHS 5 44
% acetic acidel] go] 4 Tl A

= 1
AT F3F wHkete] HEFEE7F 10 mg/mLo] HES

A= A7) ngeld #5819 Z2H, 10x 4%
#(0.05 N NaOH, 0.26 mM NaHCOs, 200 mM HEPES),
10x w]%FN(DMEM : Ham’s nutrient mixture F12 = 3
: 1), 5 mg/mL 3| &FEAH Hyaluronic Acid : HA) %
0.33 g/mL (Al dAek(F), T5 A3 E ol
of Zepl, 10x ¢ked, 10x vk, 3|d-FEA} =7}
WS 477510104 ¢ 01 H[EE EFste] Fu
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Figure 1. Morphology of four artificial skin models after 14 day culture and histological features in hematoxylin and
eosin staining. Dermal substitute was prepared by adding 3T3-L1 and/or MSC to each millicell. Sections of skin

equivalents were hematoxylin/eosin stained. Original magnification :

718& REESQIH o] Xy7|Hef EhlE AlEE &t
of Al &2 =3
o ARgE Xy A= X971 3 mLe
1

AFEAE 6 x 107 cellsS 33131, Aol A
[e)

TAE 3 x 10° cellsS 37 E3talol on, Eale A&
BAE 3 % 10° cells$ FFAE7IAE 3 x 10° cellsS 3
7l Bk, A= Al 7HA AEE 247t 2 < 1008
7 E3ste] 37 TellA] Aslste] vl ozl X
A& o ZAFAAAE 1 x 10° cellsS HelF &
wjxo Z7)A sk wjokatar 1397 g7l mEEt
wjoFsl ) 3710l =% wlSF Aloll= epidermal growth
factor (EGF, 10 ng/mL)< *2]&}ith

AAE Ayt Fetdn|Fow Pl Ak &
A 2= p63 (sc-8431, Santa Cruz Biotechnology, Santa
Cruz, CA, USA), PCNA (proliferating cell nuclear an-
tigen, sc-56, Santa Cruz Biotechnology), involucrin
(19018, Sigma chemical, St. Louis, MO, USA), in-
tegrin- @6 (sc-6597, Santa Cruz Biotechnology), in-
tegrin- 81(sc-9970, Santa Cruz Biotechnology), 2 fi-
bronectin (24911, Novotec, Lyon, France) &A1& o]
5k9laL, o] x} A Z1= anti-goat IgG (PK-6105, Vector

(x 400).

Laboratories, Burlingame, CA, USA) &AE o] 83519
o}, W F2A 38 AN ofH|d-H| QEl-YAitsl a4 &
A 719 (avidin-biotin-peroxidase complex method,
UltraVision DetectionSystem Anti-Polyvalent, HRP/
DAB, Thermo Scientific, Inc., Fremont, CA)& ©]-&3}
itk

3.2 o
3.1. EENEH

B A oAM= 7] 3 F-2 A Ao 210]
A AR AREAE o)l E NEES 23 ete
oy F79 JIFTIHE WESQL UxTFoR AMEE
23] JAES AGRAEC R wEo]H 1, Al
© AAZ AFEAE AYAFAELE 7 39
om A= AFEAZ FUHASTINES I =7
3R ar, A= Al 7HA] A ES A Egeto] wHESl
14 7Ee] vokS AR F, ko w Bt Ayt A
S APATFAEE G2 FollM A A3 FUHAE71A
E7F B0 FollA 5] AY Eol H AL & 3
AtH(Figure 1). H&E 4 A3 SUH9E7 127 =
o7t 2] B 7F AL FAL AS BET 5 Q= vk
ARATAELE @2 oA 298] FA7F A ek

A& B 7 AU (Figure 1).
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Figure 2. Immunohistochemical stains with p63, PCNA and involucrin. Dermal substitute was prepared by adding
3T3-L1 and/or MSC to each millicell. Sections of skin equivalents were immunostained for p63, PCNA and involucrin.
Original magnification : (x 400).

control 3T3-L1 MSC 3T3-L1

Integrin a6

Integrin p1

Fibronectin

Figure 3. Immunohistochemical stains with integrin- @6, integrin- 81, and fibronectin. Dermal substitute was prepared
by adding 3T3-L1 and/or MSC to each millicell. Sections of skin equivalents were immunostained for integrin- a6,
integrin- A1, and fibronectin. Original magnification : (x 400).

At Figure 2). T3t MEF252 EA2Q1 PCNA Foll Mk & zkolE BolX &Skt (Figure 3).

< AAESE Wl 2T AFATFAHEE 9 TollA

= By AAHow Byxd RS B8k 4= Q) vk 4. 11 E3)

SHAETAETF B3 el E Byl Q) Wy 2] A

Q1 71Aur Zof wWo] BXE A B 4 vl EuF Ay dle 9 7-o] ga)sty} ofgjst Ul 548 5
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