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Abstract

HMGB1 was first characterized as a nuclear protein, extracellularly act as a cytokine.
HMGB1 has been found in Rheumatoid Arthritis, gingival crevicular fluid and periodontium of
periodontitis patients. The gene expression and secretion of HMGB1 also has been exhibited in
gingival and periodontal ligament (PDL) fibroblasts by activated with lipopolysaccharide of
Porphyromaonas gingivalis.

Objectives: To study effect of HMGB1 on tumor necrosis factor alpha (TNF-X)
Interleukin -1 beta (IL-1B) and Metrix metalloprotienase-1 (MMP-1) gene expression and protein
secretion by activated Human gingival and periodontal ligament fibroblasts with combination of
HMGB1 and LPS of P. gingivalis compare with HMGB1, P.gingivalis LPS and control

Materials and Methods: Human gingival and periodontal fibroblasts were derived
from explants obtained from 2 healthy individuals with non-inflamed periodontal supporting
tissue. Cells were co-cultured with combination of HMGB1 and P. gingivalis LPS, HMGB1 and
P.gingivalis LPS alone, and no any stimulant as control. After 48 hours, TNF-XX, IL-1p and
MMP-1 level in supernatants was measured by ELISA. TNF-&X, IL-18 and MMP-1 mRNA
expression was investigated by Realtime PCR after 4 hours activation. TNF-X, IL-1f and
MMP-1 levels were compared by using One-way analysis of variance (One-way ANOVA) and T
test and mRNA expressions were analyzed descriptively.

Results: Both cells secreted TNF-X, IL-18 and MMP-1 in combine group more than
control, HMGB1 and LPS group and we found TNF-X, IL-18 and MMP-1 level in LPS group
more than control and HMGB1 group.(P<0.01). TNF-&, IL-1 secretion on both cells weren't
correlated with mRNA expression. However, clearly mRNA expression of MMP-1 was exhibited
in only PDL fibroblasts after HMGB1, LPS and combine activations than control.

Conclusion: The Combination of HMGB1 and LPS of P. gingivalis could activate
human gingival and PDL fibroblasts to release more TNFX, IL1B and MMP-1 after 48 hours of

stimulation.
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las@aunniaas woawn maﬂswm‘[aﬂuvl,wmmamamu1mmwmumm 10 mlumma
:uaaa@iLﬂumu"LﬂI@wmmamaamﬂuawmuhﬂmoﬂumwwmumaaLa‘mamm wl"nmmu
wannidanylolalafoiaduwsnldun Suaofaau-1uoan Suao S8 au1 we BuLaasan
fn-6, dulaasardn-8 msanmlndainanaslas Wang uazamzlud) 19992 lddunwuununle
lalaswasiendnidl loowurSuoamsuic meuamwummﬂtu%aamnmmuiw“[uvlfm
delalulwduoaalsdiduna 8 dalas uawmnms‘n@aaoluammaaﬂmmm@LLaumamaw
301 (Anti-HMGB1) wmwmmimwwamwmﬁa@mmamgmaaavl,@ naNdt1 Feannsn
vinwaiieulysfiugaedu(Binding Protein) lapsnanssuiulatle 1o veslalulndusnanlsduas
wuaFoeng g Lo ‘mhjmam(Salmonella) uae dlala (E. Coli)® ml‘mm@msmamuanm
Tasdaunniaes woaw L Auanniu uanmnumwanmuﬂmlm"navlmw eIt ey
Adastumafianssanwneslsa it anemenssnay loonuas s snndulusaslsa
ladadniay (Arthritis)7® naznisaeitelunizuaiden (Sepsis)!"® MazanuLFewisvaslan
(Acute lung injury)""’ mmasmmumm’lmmm’nmmamu1aaammmmumsuammmﬂa
mmmyapmuammﬂnammu (Receptor for advanced glycation end product: RAGE) lL8z612
Susyanmlng-1ad 2, 4 (Tollike receptor 2,4)%'9) uaziAan1sdsdnn mrinwluTaasuandion
win 1siu lewua (mitogen-activated protein (MAP) kinase) WaNa8 14ia% wandint
(Plasminogen activation) na1lua@u laswWaswing (Guanosine triphosphatases) Cdc42 wag %7
wasuWnieas uadih O (Nuclear factor KB :NF-kB)1920) ﬁw‘lﬁtﬁ@mimﬁmmmawmq FIO139

'
=
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Cells

HMGB1

Effects

macrophages/monocytes

Endothelial cells

Neutrophils

Epithelial cells

Dendritic cells

Smooth muscle cells

1. Increase TNF mRNA and protein release;
increase iL-1KX, [3, IL-RA, IL-6, IL-8,
MIP-1X and B release

2. Release after LPS stimulation

Induces expression of adhesion molecules

(ICAM-1, VCAM-1) and RAGE; induces

cytokine release (TNF and IL-8) and

expression of MCP-1, tPA, and PAI-1

Increase TNF,IL-1B and IL-8 gene

expression

Increase enterocyte permeability

1. Increase TNF, IL-1(X, IL-6, IL-8, and
IL-12 release

2. Increase CD-40, CD54, CD58, CD80 and
CD83 expression

Cause cell migration and cytoskeleton

reorganization

Inflammation

Increase neutrophil
adhesion, inflammation,

regulation of fibrinolysis

Inflammation

Increase bacterial

translocation

Dendritic cell maturation

Chemotaxis

Tissue

Effects

Brain

Lung

Intestine

Joints
Heart

Others

Induces fever, anorexia, taste aversion, and
weight loss; induces brain cytokine
expression (TNF, IL-1 and IL-6)

Cause acute lung injury, increased pulmonary
levels of TNF, IL-1[3 and MIP-2, lung edema
and neutrophil accumulation

Cause intestinal barrier of dysfunction and

bacterial translocation

Induces arthritis and inflammation
Arrhythmia

Bactericidal activity

d’ & ada ' 6 o ;3( A 1 (16)
M17971 ununvaseanitidaimaduaziftaltadng g
Wuinsuainlalundusae lsduaswaSInlsluwus wdnamduiaduanuguusezag

a A dl v v Aa a a o 2 [ [ £ 6 1
wwafiSsfinszduldifaneSaninuoslsnlsvudle  lasdusiudsznovvesntamassiwnan
vasuuafisy Usznaudanlslla o (Lipid A) Aas Iwduwaelsed (Core Polysaccharide) wasla
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WauGALII% (O Antigen) lunmsrmaunnsemaainuiilaluiwdusaalsduasnasinlsluung 5us
NigsnTanszduwaad WlusuasfindenuszdudalSrudliiAansnaslolalaivaonie
=3 Ca wa o ¥ =S =} 6§ a 6 a fa a @
suislolaladidifodasnsfinmie yuesiualesdaunniaas ueant Suinasifiu-1 e
e v X % ¢ v a o & a X o 0 o
lolalesfignnasaananitazlnszdquiradens glitAanmmatlalaladosnuufinds  wasvili
iwwasiiamnsuswaslasiimmasewloidrsgeenyt wu lalrlosd aeasdwa vnldiAans
5mamm:m§1vl,ﬂ§mnﬁ®wm%amw"uaaEﬂﬂ%ﬁu@TﬁﬂLauWﬁaLLa@alugﬂﬁ 3

i

Pqu;cwnk:m fatponsé in 1‘6‘ Activation of
fits ; _ sntigen presenting cells JAPC):
Ma:mcmn Nwdotw cmﬁ; dwmxk ;@i & mmﬁﬁm

-
THF-t
MNP

Woip o wers: = s b ?, ot 12
ThEa | 1327 il-s -2l 237 He15

iL-18

Characterofthe
wwum VMMK

-6

d’ > 1 i 2{’ a A =1 ) & o Y
UM 3 UNUWAILEAINTIae URUEIT I N adaiTanuaiSo lasimnaslalalad viale
AONTELIBNNTONLRY ﬁwmULﬁaLﬁmﬁmﬁmm:m:@n(z”

naasmalasdaunninas uaan

nwesiualasBaunniaes weaw (Tumor necrosis factor alpha; TNFQ) fifuaguu
IﬂiISJI‘ﬁ&m%HUYI 6p21.3 fvwaluananinaziln 233 gila 1uil 1969 Granger uazamz@ ¢
ﬂuwmﬂwmﬂmu (lymphotoxin) mgnmamnaw‘[w%@ (Lymphocyte) vinwiifdwlalalal o
1975 Carswell uazaz@ wuvlsnT@\"lﬂlf‘Snmﬁ@wﬁ;os‘f}mﬂ%é"ﬂ@alLLamImmeminﬁﬂﬁLﬁ@ms
mupvasTanuziiuULLalasdaSond nuediwalasBaunniaaf wmwmam‘[wmnmuuawmm
afiualasdaunniaas NIﬂix‘iﬁS’]\‘lLLﬂ“’Vi%’mﬂa’lUﬂu’NNﬂ’ﬁtﬂNU‘WEQVIL%JﬂiL%ﬂIﬂi“ﬁmLWﬂL(ﬂai
wzAulwnandudu pwefinalasdaunniees weany LLﬂw"QLQJﬂ‘SL%ﬂIﬂS Faunniaes L
(Tumor necrosis factor-B;TNF-B) nmsanmdasnladnisawnylolalesnainifanuasioass
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o

nUﬂLwasLuﬂIﬂimaLLWﬂL@as awmia}wmwmmmmw ﬂLwaiLuﬂIﬂiﬁnaLLWnL@as stLllaiLLw
f1% (Tumor necrosis factor superfamily) I@mluﬂ 2008 VL@NTH‘A‘?J%“HN%’]%’]’E’W]LﬂEl’mlJ‘YlLEmmW
(International TNF Conference)®! ngmaimﬂimsﬂmmﬂmamglwgaﬂﬂamv@mw 2 funuin
LLa:ﬁﬂﬁLﬁ@miLﬂﬁﬂuu,ﬂawiamaﬂ‘mnmUﬁo‘lm‘fmmimuqumsm’%rgﬁmimawﬁaa‘w‘%a
Lﬁmﬁmzuugﬁﬁfwﬁwaﬁwmsl I@w&maadﬁ”lﬁ%‘mﬁéf@@iaﬁuﬁqmmLawﬁuQLwairLuﬂIﬂibﬁa
wniaesoan azldSumsfagennlusladasiia Leishmania lainn®@ uanmnﬁgmaimim
G‘BaLLanaﬁLaaWwEJ'aﬁwmm@iamimqummau%é’u‘%’ WM suasidou® augunis
wilssnwuealmas (Differentiation) igaulun1sai1seTuar (Organogenesis) uaznsiasaylw
(Organogenesis and regeneration) #n1sgvdyuimsaulunszuannisladlerzuads
(Homeostasis) iazn1snauswosdaszuunidun (Immune response) Weatesiunalnmsan
LRULAZ Bz NN AT s (Mechanisms of inflammation and apoptosis)
neiinalasdaunniaesioardunuandemafensTaninveslsadivudsniay las
W']Jﬂif&ﬂamL&JﬂiL%ﬂIﬂi‘ﬁmLWﬂL@]E]SL‘Wll"ll%l%iaUIiﬂﬂ‘iﬂu@lﬂﬂLﬁU(zs) uazaTIAnUmasiualag
Fuwniaas LLaanawmwumlummaaamaanmawﬂmkmﬁswwama‘u‘zg Roberts L&
amelull 199709 wuﬂ“smmmaa‘mmaSLuﬂIﬂseﬁaLLWnL@aiLawmsmma (Tumor necrosis factor
alpha mRNA) IuwmmI‘stswumaﬂLaumﬂmwnamﬂswmnkﬂﬂs‘nmama‘uamwummﬂm
uaﬂmnmLuasmﬂiﬂimLMﬂmm LL@ﬂWﬁﬂsmu‘L%Lsnaamﬂmmaonunswmumiamau laun
ulwlod uunlaswia 'vsaﬂm‘[ﬂm%mauaanmanmu BULADINIAU-6 DULABTIIAU-11  Buia
p382AU-8 WABFAILNBUA uaﬂmnumn?@ﬂ%m@msa'swuammﬂmaﬂa (Adhesion
molecules) L% ICAM-13Y I N ULaE mwwﬂmL‘wwmsaswLauvl,snﬂummamman Wi LUNINS
wiinlaldsuasiadng glaun wndndaurialalysfue-1°? aaas3ius2 (Collagenase 2)®
WazABRA1TLUE3 (Collagenase 3) (MMP-13)3439) uaﬂmﬂﬁwLNQ%LWI@i%ﬁLLV\JﬂL@E}% waan il
ganlunisnaugudanisas mwaamt”@nlmmwmuhLn@nﬂsaswavlﬁnimvlﬂquﬂmmamami
LﬂamuLLﬂmmaaaaawIaﬂma (Osteoclast) lain tBa-Hlaman (M-CSF) uay Souiaasuandin
wasaaw Aunfos uWnieas uadih O (Receptor activator of nuclear factor kappa-B)©7) il
pagfilonsaniinaiTasioad  (Osteoclast precursor) wigiduradaanonszan  (Adult

osteoclast)

BuLAaIaI1AK-1 LAY

Buaasiafu-11udn  (Interleukin-1B:IL-1B) dulslaladoglunguduaasiofin-1und
§(Interleukin family) Sedsznaudis BulaesaIAn-1uaana (Interleukin-1;IL-10() BuLAaITA?
Au-1Lwe  (Interleukin-1B;IL-1B) Buinasardn-1SerinasuaumInia (Interleukin-1 receptor
antagonist; IL-1ra) BudwiaoiiiAu-1wdluiysdeguulasluloy 2914 1wlalaladfifiunum
ARINAREY ﬁﬂ%ﬁﬂﬁi’l&lﬁﬂ‘}ﬂuL&Jﬂﬁ%ﬂlﬂ‘i‘%ﬂLLWﬂL@lEJ%LL?JQW’] BlaaTaIAU-1 Luﬁﬁgﬂﬂﬁaaaﬂm
luzuluslus@in (Proprotein) LLa:’ﬁ]szﬂgUuLﬂuEIJLLUUﬁa’m’]‘mﬁ’lm%‘lﬁéﬁEJLS%VL"IJﬁLLﬂﬁLﬂﬁ-1
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(Caspase 1; CASP1/ICE) fiawmaslasuisudantsanlaunlalulwiusalsd azvinliifantsss
Fyamiumedsusygming-lad 4 (TLR 4)®® yiliizadifianmasuauaslaofinmnas
BulaaTarAu-169 ﬁﬂﬁl,v“v'umia’s”ﬁaLL@@%‘%%TNLaqa ldurn Bulafidos alelod waaddu
I&JLNQG (Endothelial leukocyte adhesion molecule) Eumaisﬁa@mi‘ LL@@%%L%IMLaqa(lntercellular
adhesion molecule) LLamwa@mLLa@S’ﬁ'ﬂmaqa (Vascular adhesion molecule)“® vinlsiaada
Lﬁ'm’ﬁ"ao@iamsé’maummmm‘"’]g’u‘%nmﬁﬁwm%amwﬂﬁﬁ%u wana it ssdnalviaada
Lﬁm“ﬁ"aaLﬁ@mmauauaoﬁﬂmﬁ@1mié'ﬂLawaolﬁmﬁlmm:mﬁﬁﬂmﬂm:@mﬂwﬂﬂ@mﬁmms
wislwsgeunauiug2“? (Prostaglandin E2;PGE2) LLa:L:ﬁ;a”L%mhﬂ%'ué'muzy']mmﬁ@hia@ﬁ'mm&
(Soluble receptor) WudEINIBRAMITIIMENIzgNILARLE 60% aensaiveasdlanma
1667% wonaniinuiseslsadsiudznuliinodweasaiian 1 wenAvIue? sweess
An-1 dmunsanszquliioad illusumadiduiadsiudinsuaasnanvasewlodaoaai
LE“ LLAZAANTTHRAADaaL1A0) uanmnﬁﬁumaﬁ"&aﬁu—1Lwﬁu,a:uLN@?‘L%@IﬂSG‘EﬁLLWﬂL@\@%
LLaaWWEJ'aﬁa'mLﬁ'm’ﬂ”awiammzmUmaans:@]ﬂi@uUﬁwa@iammamaanmaﬁmumafuanan
wwasoaW Auedus uwWniees wuedilh 9 G’I’}aagjuuﬁwawﬁaéfaaamaumaﬁ MlAAans
L‘ﬂ'é‘auuﬂawaaw‘%aaaﬁiaﬂaﬁaLﬂuaaaﬁiaamaé’agﬁﬁ 4

STIMULATORY INHIBITORY
CYTOKINES CYTOKINES

IL-1, TNF-ct IL-4, IL-13
IL=8, IL-11, LIF, OSM IFN-B, IFN-y

e =17 IL-12, IL-18

PERIOSTEAL
OSTEOBLASTS

l .\ PHRE-OBTEOCLASTE

FU7 4 ugaIuNLINg aavl,sﬂﬂvlmf@iamnﬂﬁwu,ﬂawaaw’%aaaﬁiaﬂmavlﬂajuﬁaﬁamam:@ﬂ(‘”)
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6 Qs ~ M -
WNInsLanalalysawa-1 (Matrix metalloproteinase-I)

wrisndiurialals@us-nlwenlnflusenmesiianosadiug (Collagenases) fua
viandiauialalusiua-1lususdaguulaslulon 11922.3 wrdndualalusdms-1Tunmee

‘:i £ [ a d; a a (45) a o a 6 E= I I a
matafewinsvadrassnzlninazloIne Fann®® azimsnaaunsndiunialalysewaun
é’ & fd‘d o ' o @ ' a A ‘s' = 1 ar
niu wenladidenuiwmezdesusamlaunineasiauwsfion 1, 3 Sadusiudsznaunan
w89lU3@uININwaNITad (Extracellular Matrix: ECM)
3 a 6 a a v ' s v 1

lassafveawnindiwrialalUsdimalsznaudan 2 saunang Usznoudosiulls
laLus(Pro-domain) Lﬂumumuqumsﬁw’mmaaLauvlﬁmJ“[@mms@a:ﬁh%amﬁw?uﬁuﬁm:ﬁ
milaulollivinawEenaunisiiindaiaduaing (Cysteine switch) lassairadnauasi
rindiarialalisfinafounnanladin lawumw (Catalytic Domain) S luduiurindiutialalsa
waudazriadanuuandanuwin litanindunalallsfissudscsiodanusiimsdaduigeasn
fnanw laanuLanSnBuTiala L se s w4 naudasleun aoas13iua (Collagenases:
MMPs-1, 8, 13) L9a8GLUT (Gelatinase: MMPs-2, 9) &lasiiladu (Stromelysin: MMPs-3, 10, 11,
19) uaziwaiusuuIInind(Membrane bound-types MMP: MMPs-14, 15, 16, 17, 24, 25)“9

e o & gao - ol & A & & A

R nsNITRRaLNnInglunalalysdiuwa-1laua IWlusuass enalwlad wagiis
yi aasfiloumad nowulalod luTuladniauunlasnhg 449 Tyazgnnataanan ugtuuufdly
susnrslasenitleluian Zymogen) uazazyinmialaiunanszdu v ldlmsdanus:
seninnInasfiludmadunusonz® vliiunsndadalallsaiwasnunsarnewleannmsénsn s
Wwawu lalalasl gaslan Lmz%";mﬁmﬂm‘nmUﬁmmsnm:ﬁuﬁa HUHIMIRIINNING

Luﬁ’alaiﬂsﬁLuaﬁoﬁvlﬁagﬂlumiwﬁ 2

Induction Depression
growth factor other
IL-1a,B TGA Glucocorticoids
TNFa Okadaic acid Progesterone
TGFa Bacterial LPS TGFB
EGF PGE: Retinoids
PDGF Con A cAMP
bFGF CcAMP IFN-y
NGF PTH
TGFB

= Ao aa o e < 2 a 6 o I I a (50)
139N 2 LLEWNE\T”Ii“ﬂﬂJﬂfLLﬁ&lU@ﬂiw@JuLLawUll}’J\‘iﬂ’lﬁﬁi’]ﬂt&l"(ﬁﬂ‘mw‘ﬂﬂ alusaius
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UNN 3
A5ALBWNITIVY

X ® A o
mMsmnza e lusuatamndanuaztsni alsriwe

lwmATuased VL@TL@’%mJLﬂnaé’lWImumaﬁm’ﬁammuﬁuﬁmﬂ%ﬁu&mnﬂugﬂazJ 2 8N eSUNIT
aoudnIINMIARganIadanin lasWuduuuaziloidolagsaulinunesaninlag viaiuun
e nasiWatWinesisa181t (Phosphate Buffer Saline: PBS) nanu gafanlneainiiaauas
fadedu lfarhdawes 11 daguwdaniidaruiueanduiuin qielildfadomdon uas
vy Il [ 6 :qf dil d‘a oA a ' dl' w.&’ dll I3 = a s 6
’L‘ﬁmmmmuas 11 m@mamaw@@aymnmm’mnﬁumuﬂmaLwalw“"L@LuaLsaLaua@ﬂsﬂum
meuamamaamm L 5 a3 uan iz Lamlummaﬂmaamm@ 60 maammmsa
mmnammaa (Dulbecco Modified Eagle’s Medium:DMEM) m@mo% Fetal calf serum, 2 mM
L-Glutamine, 100 units/ml Penicillin, 100 pg/ml Streptomysm) mmhmammaauawwﬂimmméﬁ
mSuanlasanloasosns 5 saawnaawmaanmnmmuamawummam NINNTVLILTINI%
\TRRlABNTENg  (Subculture) Lsﬁaamﬁtymmmmmmgmmaaamaﬁ‘lm ludamain 1:3
@hweoad 1 u 3 vedwssnmuadenunsvsoasivg 1 297u) lapldidulesd Trypsin-EDTA
& & X = A
Lsnaawlﬂﬁ’lumw@aaamamuﬂwﬁaaguw 3-8

msm:ﬁua:qﬂnszﬁﬁ"lﬂumﬁ%’ﬂ

msm’%’wmsﬁiﬁ’ns:ﬁumaa’lwfusuamﬁmﬁanu,azLguﬁmﬂ%ﬁmﬁmﬂwsmaﬁﬁ'a‘l%‘lu
PRI L C IPYENTRPTC . e
MILeIBNLeTLANIT1
wssnInauduunilondudd191nuSEv SIGMA-ALDRISH®, St. Louis, MO, USA
Wanessuanudutu 100 lulasnsudefadaasazasluiidnaanide (Sterile dH,0) WazLAY
"Lifﬁqmmﬁ -80 adFLTALTURIUNINTUIINN M LN INaRaY
maesud lalyIndusaelsdvasnwastulsluune 3uinia
3oy lalyInduzaanlsduaswo Flulsluuus 3u 3z nussn Invivogen
California, USA wanteSsuanudaudu 1 fadnsudedadaasazasluind maandes wasfuly
ﬁ'qquﬁ -80 aveiralfuganninazinan lunimanas
nstasud nsmesFnTuaaseunTuRAIeaNTaI LRI FWI0S a1 SiEue niaiiualas
Faunniaad Leawn Buwaasaifu-1 e wnsnduralaluseiug -1 wazunla
td@7(glyceroldehyde 3-phosphate dehydrogenase)
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o a § o o A 6 s 6 Aa ca
‘Yﬂﬂ’]iﬁ\‘]Lﬂiﬁx?ﬂWiL&laiﬁ"m‘iUU%ﬁLNQiL%ﬂIﬂi‘HE‘TLLWﬂL@]Q‘E LLE]QW’], BWLABIN

a

fu-1 106N, LunIndunalalyseiua-1 uazunUdes nUSen SIGMA-ALDRISH® faeuius

2
@

GRL
nwafiualasBaunniaas waan®?
Forward 5° GAG CAC TGA AAG CAT GAT 3’

Reverse 5" ATC AGG AAG GAG AAG AGG & YUA 208 bp
uni@tan®?

Forward 5° ATC CCA TCA CCA TCT TCC AG 3’

Reverse 5" CCA TCA CGC CAC AGT TTC C 3 YUIA 383 bp

BueasaIAn-11um

Forward 5° ACA GAT GAA GTG CTC CTT CCA 3

Reverse 5° GTC GGA GAT TCG TAG CTG GAT 3' UYUIR 73 bp
N3Nl la 1 56 see-16Y

Forward 5° CAC AGC TTT CCT CCACTG CTG CTG C 3

Reverse 5" GGC ATG GTC CAC ATC TGC TCT TGG C 3’ 4116 396 bp

N3IANTEIRALIILIINT YA

w Y -
msnszawaad Wlusuaadrianuazidudadinudaaamsadin uazlalulng
wraa lsavaswasInlslanna 3ud1ad
ANTATLRYNNTNARBIUITD NP AN VLN T WL AN T UAMUT NI B eI 18 1 TN E
& =3 ) a < A A d. 1 v =)
wraaTlsaaasnas W lsluiug IRINARLAL T LT 1 nMaNzaENdanINIEdY (MNuadua
TuAanuIn) NMIMTENBLTRd W LU TU ARGV IS o NUALARE A LUSTTUANLRHIRI LWL R 89
WUy 6 gl IR T AN 200,000 LTQ§/‘I&§N Tuarsiassasaniiosurasiisauas 10
Usasliioasurdananwauadng 1 aw Wasuwarwisidsasasiduwsfienddsuanias
@ & & = o ° o & o P A %
20477 1 Wofiwud 1Huan 1-2 Tlus manszdwaasng 2 siadan 4 an1azfe 1).40
Uneannige 2). laldInduoaa lsduasnasWisluwng 3winas anududuw 10 lulasniu
doNadaay 3).Lomduad1 anuTNTw 100 wilwnIudeladfas 4).ew8830 10T uTR
100 wlunsudaiadaasuaslaldIndusaalsdvasnasnlsluung 3ud1as audutu 10
lulasnSusaliafaas I@Uﬁwmiaﬁ'@me%umm‘m%@mamU%ﬁqnsziumaa?ﬁo 2 TRALE
4 Mlusdogasiadiagyd (Purelink mini RNA kit) lasfiduasudsuaasluglfi 5
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Lysate cell with Iysis buffer 600 pl

Add 70% Ethanol 600 pl, vortex and mix

Transfer 1200 pl of the sample to spin cartridge

centrifuge 12000 g, 15 sec, at room temperature

Discard the flow-through

reinsert the spin cartridge in to the same collection tube

Add 500 pl wash buffer 11, centrifuge 12000 g 15 scc
discard the flow through, repeat 2 times

Centrifuge 12,000g 1-2 min

insert the spin cartridge into the recovery tube

Add I'1 4l RNAse free water into center of cartridge

incubate at room temperature 1 min

Centrifuge 12,000 g, 2 min at room temperature

to ¢lute the RNA from membrane to recovery tube

RNA

Ribonucleic acid

31/7’7 5 WRAITUABUNITINALNRLTWLIDT 81318 ULA yq@aﬁﬂﬁwﬁagﬂ

Lm:ﬁwmiﬁamm:ﬁﬁLS%L@GT%LLUU@%U"q@aﬁ'@a"wﬁﬁ]gﬂ (RevertAid TM first strand cDNA
synthesis kit: Fermentas, Life sciences, california, USA) I@Uﬁif%@]ﬂﬂ@ﬂﬂaﬁummlugﬂﬁ 6
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—
=
o R
A"

RNA  + Oligo(d)t 11

Ribonucieic acid

M

O, . .
denature 65 C 5 min, place on ice

buffer 4 ul,

RNAse inhibitor 1pl,
dNTPs 2 pl,
RevertAids™ I pl

Incubate 60 min at 42°C,

stop reaction by incubating 5 min 70°C

cDNA

571/7’7 6 LT BADUNITRILATIER ALALA UL LI RET WD mﬁﬁmaé’wq@aﬁ@
a’hﬁﬁ)gﬂ

Tensdmsusasoanvadamdnaes arsiiuens 3 sromafintalng Tnefanudesn
s IndLalssruIuendu waasainedifuaduuuuyings 3 als NMIAATIZANNT
UEAIBDNVBINELTHIIET anSiduamunaita Sualngd Snesanudaswng Inawalss
ruSuandu JeodUsznoudsil dlauaduiuy 2 lulasdas, §138enBa 13931 (LightCycler
480 system;Roche Diagnostics, Indianapolis, USA) 10 Tulasdas Twswes snoas 0.5
Tulasdas sdnenide 7 lulasaas 1Jﬁﬁ%mﬁ]zLﬁ@’??mfiaﬁﬂmﬁ@mﬂﬂﬁUuLLﬂaaqmﬁnﬁ

U

%guﬁauagj o amnnd 3 zay I@U‘Lﬁqmwgﬁ Denaturation 94 adamalTaatwIa7 10
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AN gunil Annealing 58 asenimaibas 15 Jund anni Extension 72 aveniaaibus
(uaan 25 3w 3LﬂswzﬁwaﬁaUIﬂiLm'swéwSﬁ)gﬂ (Light Cycler®480)

a 4 4 a fa a v a Gl

msamlTamnnasiwalasdauiniass waav duiaasardw-11ua1 n3ng
= 1 ) w

wiialalds@wa-1 a28358 ladn(ELISA) lasldyanasavslagidnSaz
a & a a & a P & o o & & a o &
WATILAM IR TAUNT 3 TRAINOIPITLRUILTRS NAINTEGULTAENI 2 TRAUR 48 Talay
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Incubate overnight at room temperature
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incubate at room temperature 1 hour

Aspirate and wash each with Wash buffer 400 M1 3 times
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TNF-X level (pg/ml)
Control 13.87 + 3.55 7.42 +1.14
LPS 297.89 +16.29 318.02 + 9.7
HMGB1 17.53 + 3.26 9.34 +1.56
LPS + HMGB1 380.36 + 9.29 390.37 +10.77
IL1-B level (pg/mi)
Control 5.18 + 0.63 6.09 + 0.92
LPS 160.16 + 6.23 177.47 + 6.53
HMGB1 6,991 1109 7.53 +1.36
LPS + HMGB1 206.90 + 5.38 225.20 + 6.47
MMP1 level (ng/ml)
Control 1.88 +0.12 1.80 + 0.14
LPS 5.18 +.0.26 4.94 +0.18
HMGB1 247 +0.15 1.29 + 0.90
LPS + HMGB1 712 +0.33 6.92 + 0.32
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