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ABSTRACT

Expression of Secretory leukocyte protease inhibitor
(SLPI) on the rat skin wound healing in Polycystic
ovary syndrome (PCOS)

Kim Sung Sin
Advisor : Prof. Jang Hyun-Sun D.D.S, M.S.D., PhD.
Department of Dental Science,

Graduate School of Chosun University

Estrogen promotes the wound healing rate through the reduction of
excessive inflammatory response, accelerating re—epithelialization and
increasing amount of collagen deposition. Excessive administration of
Estradiol valerate (EV) which using for hormonal therapy was known
that decreased abruptly concentration of estrogen and induce the
Polycystic ovary syndrome (PCOS). Secretory leukocyte protease
inhibitor (SLPI) promotes wound healing through the inhibition of
excessive Inflammatory response and acceleration of keratinocyte
proliferation. The expression of SLPI by stimulation with estrogen has
been reported to increase. The purpose of this study is to investigate
functional role of SLPI on the cutaneous wound healing process within
PCOS as the systemic reduction of estrogen concentration.

The wound area of PCOS group was larger than the normal group.
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Keratinocyte migration rate of PCOS group was lower than the normal
group. The inflammatory cells in wound area within PCOS group were
increased compared to the normal group and collagen deposition was
more increased on normal group. The Mac-3 positive cells were
increased in wound area of PCOS group compared with normal group
at day 1 but increased on normal group at day3 and day 5. SLPI
mRNA and protein expression in skin wound were higher on PCOS
group than normal group. Expression intensity of SLPI in dermis was
more increased in PCOS group compared with normal group at day 3
and day 5 but in case of regenerated epithelium, intensity was high in
normal group. Taken together, skin wound healing was delayed in
PCOS group compared with normal group. In unwounded skin of
PCOS group, expression of SLPI was lower than normal group. After
wounding, the expression of SLPI was increased in wounded skin of
PCOS group compared with normal group.

In conclusion, SLPI may be an important regulatory molecule
involved in the skin wounds within PCOS, which has hormonal
imbalance with reduced estrogen. Specially, we suggest that SLPI can
be possibly used as an agent for reducing of side effects by hormonal
treatment on the chronic inflammation and wound healing process of

the postmenopausal women.

Key Words: Estrogen, Wound healing, Estradiol valerate, Polycystic

ovary syndrome, Secretory leukocyte protease inhibitor
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RN DAL st 533 AETSH 7HdE FE ol F
AX = ZA AE D dF, FHAAN L FHEEAYY aga 71E A
T A 9AZ UE F AR (Stephens & Thomas, 2002). o] A2
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JsA s FRYAY AARE AVH R FAA Lo

g F-9] Aol EASHE AFHSAE 2 AFEAES EAAE

BT ARGl o) o] FolAa L A AR mAgE wstE
A B H(Werner et al., 2007; Toriseva & Kahari, 2009).
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HAAsd 1 5 o4 TER JJAERAL ZAAFL S22 s}
of AAF-9 Azt E Fetal A9 F A EAFENA A
A-B1(Transforming growth factor-B1, TGF-B1) #HE F7MA#A 3
Hxd dAE A=y wdd HFAE FVpIYIeE AeE desd
(Ashcroft et al., 1997, Grande, 1997; Beck et al., 1993). =44l L&
AANAR] o 2EZ7 A5E AFHe 7|HE Fo dAT ol o4

o AAAF HEE VI3 A7le sles B dtH(Asheroft et al,
1997; 1999).

g A W 2557 (Polycystic ovary syndrome, PCOS)& 7}l 7] oA
ekl Jh A dQ T stuEA SRS e B iAol
of 2]a] dojtti(Chen, 1997; Paradisi et al, 1988; Garcia-Rudaz et
al, 1998). PCOS waholAxe= A i gy 4 dddd s
(dominant preovulatory follicles)”} H.o]x] ¢ ot==A-2 AAitst=

=R %‘ﬂr}f_(antral—follicle)ﬂ #aA}Lara et al, 2000). PCOS 3HA}

e WHEREY uEd FRsk Aisl o) BrE, =g, e
0 HE o)yt BAE T4 Ae Aoz FuA 9

)=
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ugky G 2o IS el = $oh(Franks, 1995; Lara et
al, 1993). Estradiol valerate(EV)& #H77] ool 28 A7 A&
He dz2Ezd dqA=4d 5 stuEA(Deren, 2000) FotstA Fo4E
45 PCOS7Y ¥ s, & 1elal dnty 2384 594 2
< FALE fEste ez deAd tH(Brawer et al, 1986;
Koninckx et al., 1993; Hamad et al., 2002). %3t EV Fo] & £33 o
2ERA w7l F43 frastsE Aoz e ti(Schulster et al,
1984). ol#jdt 28 BEvd HEHc A BT T2 WHEES
A Fadg B A 35S AAATIAY BEete Alo® BaHdY
(Mowad et al.,, 1998).

Fo) e ek Bg)] & A o A A (Secretory leukocyte protease inhibitor,
SLPDE= =7]7} 11.7kD¢]a2  Chymotrypsin, Trypsin, Pancreatic
elastase, Cathepsin G, Mast cell chymase #< SerineZ| ¥ 2] w3
FAEE A ZHA, v AAFY A9Ed, A A
A oA o EH|EHe so®2 G A tHSeemiiller et al, 1986;
Thompson & Ohlsson, 1986). SLPI w¥ld 2 1307 o}n| Ao 2 o] F
oA glow N-getol&= 28-S obe F9o] da C-Edo=
g 75e sk F97F £ tH(Eisenberg et al,, 1990). #
T AT Aol BA oA SLPIZF 27] G5HHgel 7oshe a5l
2A 4 A HChol et al, 2009). T3k SLPI= 955F¢d Edjd ¢
THEAEERH 248 Histe 75T (McElvaney et al., 1992) o}
et AAIEI AE FAE FZskal oo]= vloje s A, &t
gelo} @ &d3Fo] V5 E g Aoe® B Y tHShugars & Wahl,
1998; Laurie et al., 2002; Sallenave, 2002).

PCOS$ & 328 BEa4¥ AHe IFAASES AdA4d 87
olyel ofe] TS FHeth FHZd dAaE AASIE Ad2EZA
HHE 92 AFe AFAAA 3EH7E dAsHA Aot slew
B 7% A tHHolcomb et al., 2009). SLPI+ ¥
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Angelov et al, 2004), T2 A2 23 o A2EZ7 ol Ldo] A

v AeEZE 4E At (King et al, 2003; Chen et al, 2004). whebA] =
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Aol PCOSS 22 528 Ed® AErt 95 A3l o'
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g # = Ethyl ether® FYA A A 7L A&7 A5 A 242
A a1 N(49% paraformaldehyde, in 1x phosphate-buffered saline:
PBS, pH 74| &713 4Tl s &< Bastdrh tae 1x PBS
oo g 2AIZF M FHEkaL, 70 %, 80 %, 90 %, 100 % I, 100 % II, 100%
I, 100 % IV ol&& A& st sl on, Adaloew F93 1
AE AR & e AFAA 2 v I xvd 24E
Motorized Rotary Microtome MT990(RMC products, USA)2- o] -&35}¢]
6 um FAR AHS WE ¥ 3-(Trimethoxysilyl)  propyl
methacrylate(SIGMA, USA)Z #EH F2 &gol=o 22a 37CAl

A7] el ebF Fk dx s ARE 24 AR Jues W)
B " AR WAL =A%y $8te] Hematoxylin & Eosin(H&E)

d A, AFTAHAE F 4L A Giemsa 94, 714 AP
Al YEE wigd BAS 93 Masson’s  Trichrome(MT) ®
Picrosirius Red 9418 F7l2 F3ldh. AAWE SHL A/FY
el Az MAaARE wet A6, 9FAE Fe AN
A5, % 2 F5AA4 A4 SAHsAT. B3 FEARE ol EL
ABE Aozl dols FA3SAth Picrosirius Red® @A 242

HEFH ] (Carl Zeiss, GER)2.2 #zsl¢a v x| x4 #zo= #
& v (Carl Zeiss)S A& T & B0+ AxioVisionLE release

4.6(Carl Zeiss) T2 138 o] &34 ).

4. JAAEZEEAWS (Reverse Transcription and Polymerase

chain reaction)

ol

2

o) A4
a At Az ALl A ATE APAE
aste]  F RNAZ St & RNA 1 ugg HRA
DNA(Complementary DNA, c¢DNA) #4428 $8] AccuPower RT
Premix(Bioneer, KOR)¢| % 7}ste] & AN Reverse-transcription, RT)®F
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<% 353, AccuPower PCR Premix(Bioneer)e| /4% cDNA 1 ul&
H7yele] T & g (Polymerase chain reaction, PCR)S =835} t}.
# SLPI Eo]# xglolnQl Foward: 5-ATC AAA ATC GGA GCC
TGC CC-3, Reverse: 5-TGG CCG TCA TTC TGG CAC TT-3'¢ 4
% ¢ 79 Glyceraldehyde 3-phosphate dehydrogenase(GAPDH) £ o]
2 =ZgtolmQl Forward: 5-CCA TGG AGA AGG CTG GG-3,
Reverse: 5-CAA AGT TGT CAT GGA TGA CC-3& A3l
(Bioneer) PCR %®Fg-oll Ab&abch w8372 SLPIZF 32 cycles, 94T
b, 94T 40%, 66C 40%, 72°C 35%, 72°C 5%, GAPDH+E 30 cycles,
94C 5%, 94T 30%, 56T 30%, 72C 30x%, 72T bz Z+zF N A8ty
th PCR ¥H& § AAFE L2 0.5x Tris-Borate-EDTA buffer(TBE buffer)
| Ethidium bromide(EtBr)7} #H7Fd 15 % w5x9 ol7fZ 240 7]
d& 3 FGel-Doc(BioRad Laboratories, USA)| A &elstH . A7
F % <2l¥ SLPI W= =7|+ 239 bpelal GAPDHE 199 bp= &<l
Holoh 7 =] W SA4 9 A% Science lab Image Gauge(FUJI
FILM, JAP) 22132 o]&3}3}.

d
o:

W& AHESEA Tﬂr A &gt

FAA 2242 NP-40 lysis buffer(150 mM NaCl, 1 % NP-40, 50

mM Tris-Cl(pH 7.4), 2 mM NasVOs, 2 mM NasP-07;, 50 mM NaF, 2

M EDTA(MH 7.4) 0.1 pug/ml, leupeptin 22|31 1 ug/ml aprotinin)<}

DA LAARE o] &ate] EAsIHL Lol 307 A = 13,000 rpm
a . o

seich. F59

=

=
gwlze 30 ug® A e 38 A= 3
-Polyacrylamide 2] #7|9g%sle] Rgsdr. gy wazge

Nitrocellulose ®F2. 2 o]F A7l % Blocking solution(1x PBS + 5 %

=
-



skim milk)el A 1A1ZF st AL W&S 3 FHol AlF & AER
Blocking solution®] 1%} 9] anti-rabbit SLPI(Choi at al., 2006)&
1:500 T X% 123 anti-mouse B-actin(SIGMA) 1:2500 H] &= Zhz}
Hal 4TA 16A1ZF st HEEAIFET e E AlF %
HRP(horseradish—-peroxidase)”} AAH Goat-anti-rabbit#
Goat-anti-mouse 22} ¥ #|(Santa Cruz Biotechnology, USA)E Z+Z}
1:10,000 ¥l &% A &332 ECL(Amershamphamacia, UK) & & o]-& 3}
o ¥l A7l & Chemiluminescence film(Amershamphamacia)2: ©|
sto] @Aetth A = vEhd dwld = dn A % gk
Science lab Image Gauge (FUJI FILM) 2138 o] &3} th

flo oo

6. A9 x4 384 A (Immunohistochemistry)

THE 2AREE Add [ Add I 2L OIe] sAg=2 584

S 3Fal 100 %, 90 %, 80 %, 70 % o= Z+zk 5
A GdAA o2 T4 ottt 1x PBSE A ZEES 5 Al |
Az 2 13 Blockinge. 2 A3 AS7F £8H A=90.6 % H0-
in MethanoD)-& 20&7F Ao A = 2 fel A" sk v
PBS= %27 3%X& 5EY A ¥ AZE il Normal goat serum(Vector
Lab, USA) 15 pl& 1x PBS 1 mlol 843 g8 2087 A2 A
Zlél= 23F BlockingS 43 3 th. Normal goat serum 34 92 7t
3] AASFL A ZF Normal goat serum3l4d &<o] anti-rabbit
SLPI(Choi et al, 2006)¢} anti-mouse Mac-3(BD Biosciences
Phamingen, USA)E Z+Z} 1:500, 1:2509] v &2 3435t 4T 01]/‘1 164]
&9 A skt ue ¢, 1x PBSE 103F 7 ®1 AlE 3 23 g
# 21 Goat-anti-rabbit IgG(Vector Lab)®} Goat—anti-mouse IgG(Vector
Lab)E 1:200 Hl&=2 Y &ol 34ste] 2ol x 2081t 72 A2
stttk theo® 1x PBS®E 10w1F 23] AlH &, AR&3sH7] 30w 1x
PBS &olo] 343 ABC Al ®F(Vector Lab)2 7 ¥ $o] 2083
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BAE AAIL 0.05 %
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WA T ThA
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6. A x# A SLPI mRNA<%}H

Nro
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F% ch(Fig. 7A, B).
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Aol o Foldsle

7 SLPI mRNA
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NAERZL HF wdlo X AuF FAT gholA A& A AT
9 F718 HAsteE F43% 9E8E& shri(Sator et al,

2004). #7487 o44L HF wdd @%er e =7l oA AR o AE
27 Al Al I 2 , 1995, Sumino et
al., 2004). EVe oA dig s2& i]E Al ARgekE A d2ERA
T ShuEA A Foe AHAY EF o2ERAN vEE F45HA UF
i PCOSE friste Zlow Olﬁi‘iﬁr(SChulster et al, 1984). d&E

i)
rir
poy
o
o
©,
_V‘i
%
<
g,
o
@
1=

O

A g ZH/E}Y’J@r LA i]ﬂo] @iﬂoﬁ &
o2 el Hoh(Asheroft et al, 1997). SLPI&=
FY e} Matrix metalloproteinase(MMP) ¢} 2& b=
%ﬁﬂii%iﬂ 248 AAsE 7]5g sk SLPL wde] A i 4

ot A tH(Barrick et al., 1999; Henry et al., 2002;
Angelov et al, 2004; Qu et al, 2008). SLPI<= Y4E A|As dF A&
ZAqME HEelx] FeAT o 2ERA e A WEo] =AH Fr}s)
At (Moriyama et al, 1999). dA~EZ AL A7 sk X oA w)gFs =}
FAAA XS SLPI 4|7 57}8F a1, Lipopolysaccharide(LPS) A=
Al Interleukin-6(IL-6)2} [L-8% & AZ/dAO|E7F]] HH] 7} oA H]
Feom, IL-1B2 H7Ishd F U3 A A-a(Tumor necrosis factor-a,
TNE-a)9} IL-8 22] 31 Nuclear factor-«B(NF-xB) mRNA #& o] 7+
= A tHFahey et al., 2008). o] Ao oArEZA] FFA A BT
o Bul2 gAshs 28-S SLPIY 9% NF-kB &4 zx24d2 %53
W] Aeletar AFs A HFahey et al, 2008). ¥ Aol AAE
w34 ke HAzA9 SLPI mRNASH whald wrde Fage] u)s

&
3
=3
o
)
iS4
HE
[-4[1
[
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PCOS &5 JFelA o WgkAw A f= 59
o F7betATh et o AEZS SLPL HdS frEsts A7EH &
shups A A RE g5 A5 Ao M= AERAIE SHAS
2 7se & slew Addh

o ~E & Al &% B(Estrogen receptor B, ERB)= Ab
W 1A 53 7EA Fel A mRNASH @ o] ZralA Wdskes 2oz o
& A HMosselman et al, 1996; Thornton et al, 2003a; 2003b;
Brandenberger et al., 1997). B3 o 2EZA2 ZANEA IrER
A 4=& Al a(Estrogen receptor a, ERa) &2 F7HA|7]= 2o Haisl
th(Verdier-Sevrain et al, 2004). o|A~E=ZAL 3R AruZz ZFAAE
SHE ASTorA AF AXREA IE A ARYEE ST
(Ashcroft et al, 1997 Kanda & Watanabe, 2004). SLPI= AgW= 4+
HME F4E £dta A GAEAA slA wrE s (Garver et
al, 1994; Zhang et al, 2002), A 35 #I4 < AFHIE Floh=
now %‘Eﬂxﬂﬁr(Ashcroft et al, 2000). & ATAAME ZFAAE olFE
< AT E F PCOSTo]l Bt v wekal AAFe Ay Sl A
Iy Wrd s PCOST R Aol o wokth. wmekx] PCOS &
A HFAAY AERZ T FAE AHAES SLPI HdE fHaA
HowM A3t Ads = Zlew Adrt

Az 2P A3A < Dehydroepiandrosterone(DHEA)O| A W std o &~

EzAe ez &
r)r
E

rlr
ige}
o
O
0!
0%
I3
1
2
R

0!
=
o
(i

)

a4 e Aggs F Mitogen—activated protein
kinaseMMAPK) A SAGAAE o] &3] AHF-olx thaAlEo]l s A
o] 2 (Macrophage migration inhibitory factor, MIF), TNF-a, 1]l
IL-6%L G5 Ael Bl s #ulE oAgrtar o A v (Mills
et al, 2005). dF8AClEAIY] 5 shuel IL-18 A3 AfFEARE
Aelge o MMP-1, 3, Z2]ar 99 2@ S 7 tH(Unemori et al,
1994). =3 A=A o IL-1& Ashd det2eA #HlE 24 71
A Z a1, TNF-a$} Interferon-y(IFN-v)E 27 A glstd dAgtrel E )
7} & E S tHRédini et al, 1988). WA A5 HF- At A YelhbE A
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A 2eHA FrF A diER
AAgFozN defzebAol o7 A E &
i (Asheroft et al, 1999). SLPI&= A3

, T aga diAAEe 2 S AHE
2oz o4l A YrHWestin et al, 1999; Sallenave et al,
1997; Mihaila & Tremblay, 2001). SLPI&= @33+ A TNF-a9} IL-6
aga -8 Bde #ZAaAl7l=d oA SLPIZF NF-kBe2] p65E-9 ol
Agste]l 48 Ay Wil AR A HHGreene et al., 2004;
Taggart et al., 2005). SLPI'Ed o] A&d AF 3 F4A oA MMP-2¢F
MMP-93#-4] = Aakatol] 88 F7189) aL(Angelov et al, 2004), 7] #A
A A EZAAM FSHES Al MMP-934 IL-8 2¥ o] F7lsts v SLPIE
Aelstd o] A4 HAEHJATQu et al, 2008). SLPI wrdlo] ALH
A AR AAE BATRT dAepauA @4do] Emekar o] AL
Az AAFS 71E QAL WeEstE Aoz I A 2 (Angelov et al,
2004; Herrick et al., 1997), # 5§ A2 Fd AF vlsf @A &
Zela A3 Ho] AAEA T (Jeong et al., 2005). 3 SLPI= Hj#H7]
of dgtsebA] AL gASE Aoz dE A tHChen et al, 2004). ©]
AF d2ERA Tk a3 SLPIY FAls AAFS] dSAHAE F9Y
Z71eF detselA] 2L duliEEs 52 FolA o e
ZIHA S et & ATl PCOS | FAA F-9ld A<

/H]J- ?_]jo] Xq/\]-ffiq_ \:ﬂ =13 9}1\— oA SH]—/HO]:O] XA]—{_ELEQ- @-i
Aon AAEAL PCOSTol AATHT v WATEH el A F-¢
3 Fe A SLPI &d -2 PCOSwo] Aol Hlal] Zekar x4 e A

SLPI mRNA%} g@ld wbg 2 pCOSTo] AAT R o 57183
Al PCOS ¥ 7 AAF-91o A B}t F98 A5 A2t EHA
A 5 ASHSE Fol7] $18] SLPIY wde] Frhe oz AyzEch
NAEZZAL MIF 282 JAgozn FHA d5uSS 4o
Bzl 382S A7) 2oz ®Haslal(Asheroft et al, 2003), &
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st A AR frgel Frhek vk dAE=ZAE AEsid 7
(Hardman et al, 2008; Martinez-Ferrer et al, 2008). B3 & A4}2] 4
el ol 2EZANE Aehd dalF-of A AxE thFk 3hehf
2 A Cytokine-induced neutrophil chemoattractant-2B8(CINC-28)%}
Monocyte chemoattractant protein-1(MCP-1)2] mRNA®& o] o A = ¢}
g (Miller et al, 2004). SLPI& #HeF x4 &4 Al TNF-a%t
Macrophage inflammatory protein-1(MIP-1)¢] +#H|E& ZAAIHIL I
A ST YL walstA i (Lentsch et al, 1999). SLPIE =442
2 ALe 4 A9 599 vHHAEeyH 1= Chymase 24
2 AAstL oL P AWM G a2l ST 9 Wallst
St Murata et al., 2003 Tani et al, 2000). SLPI7} Asd AF 2] 74
AA Fooles ST HAAE fF9lo] A B B8 Ze® Hal
H At Angelov et al., 2004). & G- & PCOSOIA Agarwtt 4
A e 2Nl 1Al A AE fFde] | Bkal 393 5 Aol A
Aol Al B wTh PCOS A F-9olA S
S7Fskal SLPI mRNA<¢H wild @a= AR wo o F7hskdvh
uepA] PCOS 7o AAfke & x7|ode B2 o
Aot SLPIe] Wd S7Fe Fol& Zlos Azdrnh
Hd7] ol oy o mdd FHEL snbrh 172%% Aok
o ~EZZ A7} o|AE I EHEAI|E EHVF UE HoeE BRagt
(Brincat et al., 1987). d2E=Z7L J9F HHFEAEXZHEH TGF-B1
e[S SXAA wdd A4S ST Axride] EaE AAst
= Zlow 2y gk Asheroft et al, 1997; Grande, 1997; Beck et al,
1993). d=E=AL dFH-9ol F9d @348 gAAEERE da
-5 B A el A (Platelet-derived growth factor, PDGF)¢] wH& -8 x}=+3s}
a0 ol AE AFEAEY wedd F4dE F7FAZIcHShanker et al,
1995). ®3F e st M9 F A EAEA ERaet ERB7F Wd st
o ~EEZNL ERBY AL SUIAIIE AoE L A tHHaczynski et
al, 2004). SLPIE 39 #4d GF8e FHo AHHAE o 44 £
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tH(Jeong et al, 2005). & A7elM GAFe ndd FFe AT
o

H [e]

of ®l& PCOS M FaFol= =78kl SLPI &L 748k
q
o

A o] 2 wWAdsly] ¢e) SLPI ©doe] srtske Aoz A4

B oAy 4358 238 BE PCOS 7 IRA4Az34e AATER
ok A A el o]lFAst, Hrigk GFAES] 79, =¥ V|AEAH § F
ol AAESaL, AT F-oF v PCOS ool Al A
SLPIE A AF34 Feols PCOS AAAF oA v Wo] Bdx
Ak A o 2EZ AT FAFEE 7]5E AW SLPIE ol ~2EZ7 ¢
S| do] oy SR HEAAA BRG] o AEZA F
TEES AT F A T8 AR AztErh & o312 SLPI}
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Figure 1. Difference of skin wound area between normal and
EV treated group. (A) Difference of wound area between normal
and EV treated groups at the skin wounds. When compared with
normal groups, EV treated wound area was more wide during wound
healing period. All scale bars indicate 200 yum. (B) This resultant was
drawn from morphometrical analysis through the wounds tissue
between normal and EV treated groups. The wound area of EV
treated group was larger than the normal group at day 1 to day 7.
All the scale bars in images are 200 uym. *, Statistically significant
difference (n=6, *p<0.05). The data are expressed as mean * standard

deviation.

Figure 2. Difference of Keratinocyte migration rate between
normal and EV treated group. This resultant was drawn from
keratinocyte migration of the wounds tissue on the normal and EV
treated groups. Keratinocyte migration rate of EV treated group was
lower than the control group at day 1. =, Statistically significant
difference (n=6, *p<0.05). The data are expressed as mean * standard

deviation.

Figure 3. Difference of recruited inflammatory cells between
normal and EV treated group. (A) Difference of recruited
inflammatory cells in wound area between normal and EV treated

groups on the skin wounds. The number of inflammatory cells in EV
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treated wound area were Increased from day 1 to 7 compared with
wound area of normal group. All tissues were stained with Giemsa.
(B) This graph was drawn from counting inflammatory cells in the
wound area. The inflammatory cells were counted in distinctive three
areas (left, middle, and right wound area). As shown in the result,
the inflammatory cells of the EV treated group from dayl to day 7
were increased compared to the control group. All scale bars indicate
20 um. *, Statistically significant difference (n=6, *p<0.05). The data

are expressed as mean * standard deviation.

Figure 4. Difference of recruited macrophages between normal
and EV treated group. (A) Expression of Mac-3 positive
macrophages were observed in the normal and EV treated skin
wounds. (B) The number of Mac-3 positive cells was higher in
wound area of EV treated group compared with normal group at day
1. On the contrary, the number of Mac-3 positive cells was increased
in wound area of normal group compared with EV treated group at
day 3 and day 5. All scale bar is 20 um. *, Statistically significant
difference (n=6, *p<0.05). The data are expressed as mean * standard

deviation.

Figure 5. Difference of accumulated collagen between normal
and EV treated group. Difference of accumulated collagen (blue
color) in healing area between normal and EV treated groups at the
skin wounds. The collagen deposition of healing area in normal group
was more increased than EV treated group from day 1 to day 7. All

the scale bars in images are 100 um.

Figure 6. Difference of accumulated collagen between normal
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and EV treated group. (A) Difference of accumulated collagen
(bright red color) in healing area between normal and EV treated
groups on the skin wounds. This result was coincided with it of
collagen staining. To detect the quantity of newly accumulated
collagen, it was used polarizing microscope. (B) This graph was
drawn from analysis of collagen positive intensity in the wound area.
As shown in the result, the collagen deposition of the EV treated
group from dayl to day 7 was decreased compared to the normal
group. All scale bars indicate 100 upm. *, Statistically significant
difference (n=6, *p<0.05). The data are expressed as mean * standard

deviation.

Figure 7. Differential expression of SLPI in skin wounds
between normal and EV treated group. (A) and (B) SLPI mRNA
and protein expression between Rat normal skin wound and EV
treated skin wound SLPI mRNA normalized to the corresponding
GAPDH and B-actin (Sample/GAPDH or B-actin) and (M, DNA size
marker; C, control). (C) SLPI mRNA expression in EV treated skin
wound more higher compared to normal skin wound at day 3 and
day 5. (D) SLPI protein level in EV treated group was higher day 1
to day 5 compared to normal group. *, Statistically significant
difference (n=6, *p<0.05). The data are expressed as mean * standard

deviation.

Figure 8. SLPI expression between normal and EV treated
group on the skin wounds. Expression intensity of SLPI protein
was compared between normal and EV treated group in skin wound.
The intensity of SLPI was measured in wound area, epithelium and

wound edge of skin. All scale bars indicate 200 ym. *, Statistically
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significant difference (n=6, *p<0.05). The data are expressed as mean

+ standard deviation.

_33_



(B) 2o ]

O Normal
mEY

Wound Area (pm X 10%)
£-21

Drayl Dray3 Day3 Day7T

Figure 1. Difference of skin wound area between normal and

EV treated group.

_34_



120

100

o | ONormal
BEV

Keratinocyte Migration (%)

20 F

Davl Dav3 Day35

Figure 2. Difference of Keratinocyte migration rate between

normal and EV treated group.

_35_



Day 5

A)
e e
B o X : N A A
Normal : P Nk X N7
| : g P .
EV
x
2500 ﬁ ol
(B) 2 , 2000 -
-
E’ 2 1500 -
5T ONormal
E £ 1000 )
E E BEV
T 500 4
0

Figure 3. Difference of recruited inflammatory cells between

normal and EV treated group.

_36_



A4

Normal

EV
40
(B) 354 =
= 30
S
- 2_ -
.Eﬁ i ONormal
= 20 A :
gg ’ mEV
™~ Z 15 4
g2~
= 10 +
5 4
0 T T = 1

Davl Day3 Dayw3 Day7

Figure 4. Difference of recruited macrophages between normal

and EV treated group.
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Figure 5. Difference of accumulated collagen between normal

and EV treated group (MT stain).
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Figure 6. Difference of accumulated collagen between normal

and EV treated group (Picrosirius Red stain).
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Figure 7. Differential expression of SLPI in skin wounds

between normal and EV treated group.
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Figure 8. SLPI expression between normal and EV treated group on the

skin wounds.
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