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ABSTRACT

Expression of Secretory Leukocyte Protease Inhibitor
(SLPI) and Growth Factors by LPS Stimulation in
NIH3T3 Cells

Lee, Sang-Hwa
Advisor : Prof. Jang, Hyun-Seon, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Secretory leukocyte protease inhibitor (SLPI) involves tissue protection
against the destructive action of neutrophil elastase at the site of
inflammation. Several studies on new functions of SLPI have demonstrated
that SLPI may play a primary role in innate immunity than protease inhibitor.
To identify the function of SLPI by lipopolysaccharide (LPS) stimulation in
the embryonic fibroblast (NIH3T3) cells, we studied the expression of SLPI
compared to other growth factors involving the LPS treatment. To address
this, we performed the reverse transcriptase polymerase chain reaction
(RT-PCR) and Western blots for the detection of mRNA and protein
expression of the SLPI and some growth factors such as VEGF, bFGF, and
PDGF-BB after LPS stimulation. NIH3T3 cells were exposed 100 ng/ml
Eschericiia colif LPS for 30min, 60min, 90min, 24h, and 48h, respectively. The
result of RT-PCR showed that SLPI and VEGF mRNA was expressed
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strongly in NIH3T3 without related to LPS stimulation. mRNA of bFGF was
weakly expressed such as the expression of the control. PDGF mRNA
expression gradually increased follows at time course. However, SLPI protein
level was increased in lysates and culture medium by LPS stimulation. Phase
contrast microscopic and scanning electron microscopic observation showed
that the increased cell number and cytoplasmic enlargement of the NIH3T3
cells. Therefore, it suggests that the LPS upregulates SLPI expression in
NIH3T3 cells. Moreover, secreted SLPI may stimulate cell proliferation and

migration.

Key Words: Secretory leukocyte protease inhibitor, growth factor, NIH3T3,

lipopolysaccharide



gz A Mxde & uhH g oA X At R (lipopolysaccharide,
LPS)E W79 Lf/F AEE At LPSel e tiAAE &1 vhg&
MAE Bostz] 3 AojAx, o]y g vkg-o] w&stA P2 4-5ol= 29
A A A &4 2T AR A E(fibroblast) = B AAe AF
Ao Lxstm I3 ol I3 ol A(collagen)S XT3t thFer A 9] 7]

4% wulgh gl ARl A% 24 &4 A AREALE &4 249

oA EREE UxAdd AAAAEze dANIAME A F A (vascular
endothelial growth factor, VEGF), A=A X A& A (basic fibroblast
growth factor, bFGF) Zgla dAdfF A< A (platelet-derived growth
factor, PDGF) %ol & <& o't # =,

o) rekal 25 § 4 o) A A (secretory  leukocyte  protease  inhibitor,
SLPI) & 11.7-kDa =7]9] cystein-—rich ©¥ & 24 3 Al (salivary gland)¥} #
7 (seminal plasma) % A}& 7 F-(cervical), U] 7 (nasal) =22 22 7] 3 A] (bronchial)
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A 7 (anti-bacterial) 2 9 = (anti-inflammatory) @2 =1 2l (domain)©] 9 A

shal, HERJo = WA R &4 A (protease inhibitor) = ¢lo]  9lt},
SLPI:= H3F LPSoll o3l =% A Az A E Fx] 53 LPSol s &4 3}

¥ dZws 3 AN5x So U 23 F4S s vyt &7 wa
SLPI & A& vitro)® B A (i vivo)dl Al A3 2H9F AEe 248 =2
Sshal HIV vle] g2 2 vkg glo} A& JAstE 750 e Aoz dejA 9l

o 2ela H2elv SLPIZE M dolel el Hi AAF e shteb
AFAAE A’

A7F AFAEA wgsle] LHEAS FHEaL, B 1 /5SS GFEa

A skl



I MEF} o}

NIH3T3 Al X (mouse embryonic fibroblast)® 2 x 10° 42 60mm 8] %7 A]
of zZ+z} wjokst et vk -& Dulbecco’'s Modified Eagle’s medium (DMEM;
Gibco BRL, Grand Island, NY, USA)el| 10% fetal bovine serum, 100—units/ml
penicillin, 100mg/ml streptomycin (Gibco BRL, Grand Island, NY, USA),
0.25mg/ml amphotericin B 2212 1X Non-Essential Amino Acids Solution
(Gibco, Grand Island, NY, USA)& #7tsto] AF&at9la, 37 C 7F +41€ 5 %

COy w7l el A NEE v datad

2. 9AAF

ol

} 8 AWtg-(Reverse transcriptase polymerase chain

reaction, RT-PCR)3} A At S AA 5 & 84S (Real-Time PCR)

NIH3T3 Al ¥+ ml % 100ng?] LPS (Sigma Chemical Co., St. Louis, MO,
USA)ell 30, 60+, 90+, 24A13F 18] a1 48A1%F &9k 247y = &etdoh. 1elar
Tri Zol® reagent (MRC Inc., Montgomery Rd, CIN, USA)Z o] &3}o] z}z}o
2ZHE F RNAZS F=3tl. Superscript one-step reverse transcriptase
(Invitrogen, USA)¥ F=3 F RNA Z5E cDNAZS 437 Y] AH&53
a1, Ex Taq polymerase (TaKaRa Korea, Seoul, KOR)E ©]%3}o] PCR ¥g¢%
TR EE PCR wh&ollA 7] WA 2= A A% 2% zh2 94

T 587 72 C 5202 a9t 2+ 429 forward ¢ reverse Zztolm ¢ 2



il

(EtBr)7F H7He 1.5% of7bz= 2 Ao A7 95 F UVE ZAbsto] &l

47) %L B PCR A4 e A5 Wse) WEE Fa 4% o9

61
121
1581

2
241

22
301

42
2681

62
421

g2
431
102
541
122
601
131
66l
721
781
g41

2ESt 3% 5 agm gad FA49 27% Ele] 2427 eyt SLPI
goluli Al SLPI A2 A4 F Assetol= e 3o u o5 9]

ZIAA AZE gt (Fig. 1). PCR 9% & AAE LS ethidium bromide

JZE = Wx =L Science lab Image Gauge (FUJI FILM, JAP) &1

Jottctgtcattttcagctoctocaggtggttactotgatgyoctcat ggtcctgoct gaaa
cagaaagtctgoccacctacttotgbagocagocaagactoctgttctgt ggectaagottoot
Joctgtgocaagqagocacagggagggygoccaaat goatgocactggggyeccacgoctoctggt
agagacataaatagtgatcctoggyactggtcatcagagotcococctgocttocaccATGAA
M K
GTCCTGCGGCCTTTTACCTT TCACGGTGCTCCTT GCTCTGGEGEATCCTGGCACCCTGGAC
s ¢ & L L P F T ¥ L L A L =< I L A P W t
TGTGGARAGGAGGCAAAAATGATGCTATCAARATCGGAGCCTGCCCTGCT ARRADGCCT GC
¥ E & & K W D A I K I & A C P A K K P A
CCAGTGCCTT ARGCTT GAGAAGCCACART GCCGT ACT GACT GGG AGTGCCOGGGARAMCA
g ¢ L K L E K P Q C R T D W E C P G K 0Q
GAGGTGCTGCCAAGATGCTTGOGGTTCCAAGTGCGTGAATCCTGTTCCCATT CGCAARCC
R C C g D A C G 5 K C v N P ¥V P I RE K P
AGTGTGGAGGAAGCCT GGG AGGTGCGTCARRACT CAGGCAAGATGT ATGATGCTT ARCCC
v W R K P & R C WV K T Q0 A R C M M L N P
TCCCAATGTCT GCCAGAGGHGACGGGCAGTGT GACGGCAARAT ACAAGT GCTGT GAGGGT AT
P N v C 0 R D & Q C D ¢ E Y K C C E & I
ATGTGGGARAAGTCTGCCTGCCCCCGATGTGAGCCcT gat coctgacattggogooggct ot
c ¢ K v ¢ L P P M *
Jgactocgtgoctoggtgtgotct ggasaactacttooctgctoocagyocgtcoctgotoogyg
gttoccatggoctococoggotooctgtat coccaggecttggatococtgtggaccagggttact gt
tttaccactaacatctocttttggot cagoattcacogatctttagggaaatgoct gttt gy
agagcaaataaataaacgcattcatttctctatgcaaaaaaaaaaaasaasa aaaa

Fig. 1. Nucleotide sequence of the mSLPI ¢cDNA is shown, with the amino
acid sequence of the predicted translation product listed below the nucleotide
sequence. An asterisk indicates the position of the stop codon. Numbers in
plainface refer to the nucleotide sequence, and boldface numbers refer to the

amino acid sequence.



Tablel. The summary of PCR primer sequences, annealing temperatures and

amplification cycles

Tem .
Gene 5" Forward 3’ Reverse (C )p Cycles Size
MSLP| 5-CGGAATTCCAGAGCTCCCCTGCCTTC-3' 5-GCTCTAGACATAGAGAATGAATGCGTTT-3' 63 30 676b p
MVEGF 5-GTGGACATCTTCCAGGAGTA-3' 5-ATCTGCAAGTACGTTCGTTT-3 60 35 382b p
mP DBG F-B 5-CTCTTGACTCCAAGAACCTG-3' 5-AATCCATCAGAGAAGGTGTG-3 48 33 582b p
mbFGF 5-GGCTTCTTCCTGCGCATCCA-3' 5-GCTCTTAGCAGACATTGGAAGA' 53 35 354bp
mMGAPDH 5-CCATGGAGAAGGCTGGG-3' 5-CAAAGATGTCATGGATGACC-3' 55 35 199bp

o
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T8 NIH3T3 Al3Eo] LPS #=2 & ¥, SLPI mRNA<] & 44
o
!
UK)E °]
gol] A& Z4Z forward @ 5 -GCCCGGGAAAGCAGAGGTG-3', reverse :

w2381 7] #1819 real-time PCR & F 339t} & RNA & TRI reagents

>

=
g3t FE35} a1, RNA %2 UV spectrophotometer (Amershamphamacia,
&

, AMEY Imgo &2 A% o] AL-43} 9t} Real-time PCRS $3 =

5-ACATTGGGAGGGTTAAGCATCATACAT-3 = AZsAd. A= & F
RNA+= 500ng 9oligo-dT (Invitrogen, Carlsbad, CA)$} Superscript III reverse
transcriptase (Invitrogen, Carlsbad, CA)E ©°]£3lo] cDNAZ At}

Real-Time PCR ®Fg £ 95 T 15+, 95 C 15%, 60 C 15%, 72 C 15% 9]
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i oA AdE e thbox in Fig. 2). A e 3k SLPI fletol == fetol= §
A7) e A A% ¥ vk(Takara, Inc., KOR). &4 3 SLPI | Elo] =34 &
o2 Al AAE s Evle] gz Ao FYa A i W weS doga,
3F Foll 7 A W e+ shdon 109 5, A HA 1S vkgS AA
A § 20 Foll, JEA ZRvtEIYY WS o] &kl A E SLPI @A
= AA A

NH2- Signal Peptides Region(1-25) Secreted Peptides Region

MESCGLLPFTVLLAL GILAPWTVIEGGKND AIKI GAQPAKKPAQ C
LKLEKPQCRTDWECPGKQRCCQDACGSKCVNPVPIRKPVWRKPGRCV

KTQARCMMLNP PNVCQRDGQCDGKYKCCEGICGKVCLPPM
-COOH

Fig. 2. Rabbit polyclonal antibody generated from pepteide in box against

the mSLPI peptide sequences.

AZA el = SLPL 9ol wdS 2457 f15te] Adety gua 3

T

WS AFESEE Y. AJEE 150 mM NaCl, 1% NP-40, 50 mM Tris-Cl

N

7.4), 2 mM Na3VO04, 2 mM Na4P207, 50 mM NaF, 2 mM EDTA (pH 7.4)

g
oo

o G H R &4 oA AR leupeptin¥ aprotining H 7FdF NP-40 &3l ¢
A (lysis buffer)S ©o]g3ste] & @A S FEFoAT. FE5¢ G022 30 mg
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19d&5S &8 9 ds s W, a8 @A 2 nitrocellulose

_)
of

o2 olF A7l ¥ 5% skim milkE ©]&3l9] blocking A% 1L, anti-rabbit
SLPI &A1 : 50008 Y12 v 7tA WwgAAT. thgo=2 A4 $ HRP

(horseradish-peroxidase)”} #°]l+¥ goat-anti-rabbit 22 &A(1 : 10,000,



SantaCruz Biotchnology, USA)E A ¥ 33 ECL (Amershamphamacia, UK) <
ofg3ato] WA AIZl T FAASEA T A4 F UEhd @9 d wl== Science lab
Image Gauge (FUJI FILM, JAP) T2 & o] § Z = LWL 5 =A5lo
4 =5k o

5. AA AN (Immunoprecipitation)

ta

LPS g & &8l SLPI @ de] 5 dolr 7] 9fsto] A7 Wyol
A5 1t} Protein G agarose bead &< phosphate buffered saline (PBS)°. &
3H AlH F 500 mlo] W FH I 4ol FA. 1A & wg 5 SLPI A=
Y geg7bA 4 CToA wrgA . vbg & @ E -bead- A A A

(immunoprecipate)= PBSZ o]& A3 10,000 x g oA 557 A48 =

il

FPstA . ol Gl -bead-FA AT A SDS-PAGES sample buffers

ke F 581 Bo

v}

32

FoAth. o] & A2 western blotting W& ©] 8319

6. %

(6]

<
el

dm 7

i)

B}

FAAAAN A B

LPS #} o] zbzb 305, 605, 90, 2441 7F, 4841 244 =% ® NIH3T3 A %
FEje A wistE dolr ] ste] #74A dAv 4 (Olympus, JPN
# Shglvh w@ LPS Aol F AL oA T2E BRs] Aske], FAAAH

N)& ol &3] ¥

1] 7 (scanning electron microscope, SEM) W& o] &3ttt FAFA =& v 74

o)

d#E Heted LPS AY $ NIH3T3 Alx+= PBSel 3A4% 25 %

glutaraldehyde®l] 12 113 ¥ osmium tetraoxide (OsOu)E o] &3Fo] 22 114



< FHT 1 F 14" AZE PBSE Al W A"t 70%, 80%, 90%,

95% 1e]a mpA Yo 2 100% NeES EAF o Ay FHA FES 4

3] Al AskA T 1t hexamethyldisilazane (HMDS, Sigma)< #H7tste] A&

s A AZAATG F#HlE ARES YA TAVIZE 2We AT &

“

]

’

A 24 v 7 (Hitach, H4700, Japan)S ©] €, 15 Kvoll A #2319



1. LPS A5 & & NIH3T3 Al XA SLPI% B4AAE9 mRNA &
il

SLPI ¢ VEGF mRNA = LPS A 2] ¢} A|gbe] Aatgle] g 28 $F4s 1w
ATt PDGF 2 ae tjzzo] ve) 60%ulol A mletaim AA8 F7halr] A
A9 2 o FRE AHE WA FAL RAT DFGFY 4§ 2447 74X A

e S Holurh 4841 tkell A szl M) T E fol 2w HAdA L

4]

mRNA FFol A= S vz 4SS HolFth SLPI mRNA9 A #HS =43
Real-time PCR A3+ RT-PCR ZA¥ = tg24 902 tel A tha F7kska o
(Fig. 3C). GAPDHY ¥ A3 && & PCR HFS Al 222 9kl ¢DNA 73 o]

AP E AT S EA S

2. LPS A =& & NIH3T3 A3E2] AXEZAF vlgdolA SLPI G A

L]

H
AV
=
i)
o
i
[“8{.1
oQ
X,
tlo
ne

o
=)
%
N
4o

NIH3T3 Al oA LPS A= w}& SLP
sto] Alxzd G Hi A wjFd S o] &5t western blotting A8 & T st
Atk AE A AxAd galdo| A= SLPI v go] 60 oA thExtol] HF

°F 0.5 W) F7Fek AL 244 Tk 48AIZE ol A = Zbzt izl vl sl 1.8v) 9F 3.94)



2 7 vk AlE wf kol A SLPIY 2 AlE A yEd g Az

=

A= o= SLPI @ o] @ 5 wikd e v Hs= BoEu(Fig

=

4. A, B). ol=lg 29 A3 SLPI @l o] wd f =+ NIH3T3 Al A4 LPS

A=l os) MAME] FrkEE Ae & o7 AT

LPS Aol we Alxel Feistde wasts wass] et 944 an s
2 ol g % A% ETH APT AR P W HAT £ g

(Fig. 5A @ - ®). 23+ LPS A ¥ 6045 NIH3T3 A% 71 7t =

& AATHFig. 5A @). LPSell 93] A== NIH3T3 Al Z 2} wAl7+x224 W
sho] g dotry] fste] FAAAAN D B2 ST LPSE A 2§
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© WA A e o WzstA dEA FTNrE A AsEAE WEo
doka A, e B odge e ojd A AAMEe AgE
LPS9 50 mg/ml Bt} @2 HAFE
Aol Aelste] SLPISH th& A=Y HAdSE S48 RT-PCR 23
LPS A2 o F-oF Alte] 2F3gle] SLPI mRNAS 2d -2 ]9 A3shA YERSL L
u, A PCRel A= LPSel o&f &ddo] F7}sl
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A2 vl A SLPIS] 2de] ¥ 2dS vEWt SLPI = 24 & 4
SRESo wolsts ook & @A Ee] & wojste F RHE SEEH
®) L8 elastase, cathepsin G, trypsin, chymotrypsin, 128 3 chymase$} 2-&
ARA D (serine) B AR TLE A4S Yaste Ao AR B
Aol A LPSl ¢34 SLPI®] mRNAZF thA57F 319 o, LPSel #A 8l o]
o) MEo A% FretA TdE v 22 NIH3T3 Aol A SLPIS] F%

BH G ANARATLAAANE A F5e] 242 R

rr

7%

tlo
&
i)

, L Ao A= Western blot 288 3 @@ o4 A X SLPI

Ao BolsE VEGF @+ d wutd oAbyl dxsts Aolul, B Aol AL
H LPSE 100 ng/mlzE @& Fxoo = B43ta SLPIZ7F @ o] F7tsls Ao

& Ko} NIH3T3 Al£7F 45 viAste Alx2A0 98% & 5 = 7ts
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43 SLPIE FHF3ES vilstes Ao]EFRIo 2 A A8stes 2S & F 3
At}
2 dF A VEGF ¥ bFGF9 #&d -2 SLPI®} FAS SF3S YEeERW o, A
T A Z oA 2] VEGF mRNA & 43S ®B¥ LPS A7 %0, 20 mg/mD 3 A
ZHO0, 24 hr)oll F#}le] dAeA vebt A duijd 2o xe Frtete F
o2 et =3 LPSel AFHA e AFALE vad & FE

VEGFE #ul3tm ol e A% Aw 448 9 9% A9y A4=A

mRNA®] 2ddo] W7k glty strete A § @Al =d¥m 2 NIH3T3
MEZANANE VEGF ©+eido] =713

)
=
o
fr
ox
)
)
i
o
ol
o
Lo
=2
T
e,
)
2
o

& Aolth, o] Aoz uFo] Hob NIH3T3 Aol A VEGFS #@e 444 %
A9 FolaiA HBALS a3 vHelol FYeRRE nEad /5
t Qow AzA.

bFGFe mRNA 2&d2 dAeA detuted ofde Hud ZAys Bd

el

bFGF 9] W@ o] LPS 25 Wtk Aoldles wHgols 4 AzE W o & o
wthal shan 2 A HrEl gl obe] gob A ARl whEl depxiviar &%)
ot wek whgE]ele] 79 & A5 ZF(fibrosis)e] @Al Bt A A 9l
o m vivol A A EBEH A A (angiogenesis) ¥ I HF2 9 HAS =23
tha st ole @ Ao Mol bFGFY @S NIH3T3 Al Z oA LPS #
ol ¥ JeFs v e o8 AZEr. 12y VEGFAH AAF FF A 9
Z2A7b s A7) Wil F5o] @A) AFe] dad o= QAT
PDGF= A& e 54 olu 22 A Frtetes A% gl =2 F
Y49 (pocket epithelium) &2 o] x| g vha &5 o, o]2)g PDGFY &

ThE AFAR T dojue AT Wt Jo dnu syt =9



LPSE PDGF-444] alpha® 2@ F71 A171&= Aoz &8 b’ wpehA
Ao Al NIH3T3 Al Z o4 PDGF mRNAS] & o] LPSo| oa] 22 ko]
e st 2 AL GEuSOl Bolste] Fu ALEB(FFINIAL wE
o) F AE)S] £} HFRAL Fol AFe] FARAL F4 G Ao 47
o,

AGgA g s ol g dET

iind

7 LPS AF=roll o8] NIH3T3 Al E ] 52
o] ZXH At IRt o7 NIH3T39 52 43 (doubling time)< 1241781 A&
B oo 60wl AFEH S7kE e B o LPS Aol 9siA] FAe] HAAY
LPSe oA &Enjd th& AAJAAE] A5 o3 Ax7F 249 3oz A
Zhgnh, 29 oW LPSE oy AFRAXY F24 84S JAgt= Bavt

V. SLPIE Ab#re] 25 Wb ool A Aol 9 F7)o] #eIst cyclin
D1 #4798 Zery FAod #Hojste] o] fFaxe] THES F7HA7IH, AX
Y SLPI= A 5 2] ¢l ZH(anti-proliferative factor)E S AlslE Aoz 4de A

&

0% weld AEUd A FEE F EuwE SLPIE LPS 4o uls) 2g=
& o]

2
L
==
T
=
L}
wn
—
o
r
_{
=

%A ¥ (gingival fibroblast)©= 3 B sF% Q1 W
37 bR geda ragdd?. 28y o] ATl A @A @
Zars Fa FEet Al WEE BHEPS B LPS Ao wE AEY v AFx

ol 4 LPS 2= F 3023 60 vl A Al £ 4 o]

ol wlstel AAHE Aol FAHATH AFWE A F g B AA

o] A% LPSE A AS o B AZAE/7 FHIQAADY, A5 f 2
=

AL A= Fes A Wahh dehtA ergke?. dard e
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Azl os Al
= ), LPSel s A=+

o] 7 Ao YElE FE A
A 2 A

Td EH oA Fo A

PDGF Xt} SLPIY #H&-9



<
jihJ
i

E2OAASLPDE A% F9lolA FAT Aekxeha ol
o g &4 A gl el 24 e qwe @b SLPL o A= & 7%l o)

FAPEe pNATRRLdAA GPRhE AHA A Fgo] T B

kA 2 AT AFRAE AEF(NIH3T3) ol A w2 ok A A v+
(LPS) #AF=rell 918 SLPI®] 7]'s < &9lst7] #sto] LPS A2l wh& o 44

Ao &S 98 FFsA T NIH3T3 AlXFE ml 9 100ng ¢ LPS o 7+7}
304, 603, 90+, 24A1%F, 48 A7t Fet =% AZ T RT-PCR A# SLPI ¢
VEGF mRNA &= LPS A2l¢= Aaglel 23 2 F4S B3, bFGF
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Fig. 3.

Fig. 4.

Fig. b.

ARRE AT

RT-PCR assay of the SLPI and growth factors mRNA. A) SLPI and
VEGF, PDGF, bFGF mRNA expression in NIH3T3 cells treated with
LPS for control (lane 1), 30 min (lane 2), 60 min (lane 3), 90 min
(lane 4), 24 hr (lane 5), and 48 hr (lane 6), respectively. GAPDH was
used as an amplification internal control for the RT-PCR assays (S:
100 bp DNA size marker). B) Fold induction was quantified in band
intensity by dividing the intensity of each growth factor and SLPI
signal to that of control sample. C) Quantification of SLPI mRNA
expression in NIH3T3 cells using Real Time-PCR method. SLPI
mRNA expression in NIH3T3 cells treated with LPS for control (1), 30
min (2), 60 min (3), 90 min (4), 24 hr (5), and 48 hr (6), respectively.

SLPI protein levels in NIH3T3 cells by LPS treatment. To evaluatethe
effect of LPS on SLPI protein expression in NIH3T3 cells (control,
lane 1), we exposed to 100 ng/ml LPS for 30 min (lane 2), 60 min
(lane 3), 90 min (lane 4), 24 hr (lane 5) and 48 hr (lane 6), collected
the supernatant and performed immunoprecipitation. Fold of induction
was quantified in the lysates and media by dividing the intensity of

SLPI signals to that of control sample (M: medium, L: lysates). - 24

Observation of morphology in NIH3T3 stimulation with LPS. A)
Morphology of NIH3T3 cells observed wusing the phase contrast
microscopy. The cells exposed to LPS (100 ng/ml) for control (D) and
30 min (@), 60 min (@)and 90 min (@), 24 hr (®), and 48 hr (®),
respectively. All magnification is x 200. B) SEM analysis of NIH3T3
cells stimulation with LPS. The change of morphology was represent

at 60 min (@) by LPS compared with control (D) and 30 min (®)
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Fig. 6.

SampleS. .................................................................................................................. 25

Diagram of conclusions. A) mRNA expression of SLPI, VEGF, bFGF,
PDGF in NIH3T3 cell after LPS stimulation. B) LPS induces the SLPI
gene and protein. After induction of SLPI, secreated SLPI inhibits LPS
function and released SLPI promotes proliferation and migration of

neighboring CeHS. ............................................................................................... 26
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Figure 3. (continued)
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Figure 4.
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Figure 6.
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