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Abstract

Tabaco smoking is one of significant risk factor for
periodontal disease. Nicotine is a major component
and pharmacologically active agent in tabaco. The
objective of this study was to evaluate the effect of
nicotine and Porphyromonas gingivalis
lipopolysaccharide(P.g-LPS) in combination on human
macrophage line cell U937 production of
inflammatory cytokine.

U937 cells were treated with or without nicotine and
LPS. Pro-interleukin-1(IL-1)BPmRNA was identified
RT-PCR. IL-1 B ,NOD-like receptor family, pyrin
domain containing 3 (NLRP3) and caspase-1 proteins
were quantified using western-blotting.

Compared with untreated cultures, 10°°M nicotine
significantly elevated expression of pro-IL-1BmRNA.
Furthermore, nicotine induced IL-1B, NLRP3 and
caspase-1 proteins production in the cells.

These results demonstrated that nicotine upregulate
inflammatory cytokine which is produted by P.g-LPS-
acyivated macrophages. Combined treatment to
elevate cytokine production further, which may have
implications for the progression of periodontitis in

smoker.



XX W ok

RIE TR BB O A2 7 77 F—ThHhdH I LM
hTws, £LT=aFrgsgsa@dicg
FELAEDWE DL DLH, AHETIET, =23 F v
B WO MM T H» 5 Porphyromonas gingivalis
R % #H (LPS)IZ K 5~ 7 v 77— U hbORIE
£ P A VEERTEEERETTNE NSOV
THRE 21T 2,

E b~ mr 7y —YEMEELTHWRZ U7 M
i, == F & LPS B MLEBERZIIT - .
Interleukin-1(IL-1) B @ ®j B, & T & % pro-IL-1 8
mRNA % ¥ X RT-PCR iZ, IL-18, NOD-like receptor
family, pyrin domain containing 3(NLRP3), Kk O
caspase-1 D E A F VvV = X F v 7w v T 4 v 7T K
PR ELEZ, TOFER, =2 F rid 10°MIZE T
LPS A 5 & 4+ % U937 M B »» 5 @ pro-IL-18 mRNA %
Rr SbicRELE, T, =aF IR MBRICE
it % IL-1Bp, NOD-like receptor family, pyrin domain
containing 3 K& 1% caspase-1 @ E £ % 8 & L 7=,

g EoERE ML, = aF »ix NLRP3 1 v 7 7 <
— A& L& caspase-1l O E A B E S & . pro-IL-18
7w vy /S 4T5 T REETA NI AYOD
4 % upregulate L TW 3 A @EEINTFTE I, =
ERAERARBEOEMFTICAHLSBEET 22 LTRSS h Tk,

&
= B O O

0
*

N

it



)
7o
T
L
%

I\

D™ b O RIEMEY A4 NI A D EEERBET S Z

b
<
VS
)
3

e
a3
e

&

il

REIIHEBARO ) XY 7 7 7 8 —0D—D25ThbH
EBIELS BHRIND LS o T& B 173, Moss
Vi, ERFEE R BMEABREEE AR BERS L
BAEXBEBRECRE YT, BEITHFARBERICHEL
4950 ) A2 A v ABHDHI LETRTLTWYDB,Z
T, BELEARLLOBEIZ VW TOEHFEHN TR
B 5 7 » I, in vitro W2 BT B W< 0O E RN
s TEh, ThOLOHETE, #ANaEFox

BREEWE CH DL =aF R, A LEMB LSS
TOAMESY NI TH DT 4T D EAE
mEl T At 3, FhE, =2aFrixE AR EMSEM
D AELRERMEBE~DEEEREHT S5 LNHL
ERTWwW3 9, &b =2 F i, &ARKEM®E

E5]

B o URZELPSHEHERELTCEAY 7 F /7 %4
D, BB DEERMER Y, BILOEAREZFEHER
HEINTWSE, L2LAEBRL, ThbifiEon
X A A B o NN Y T T hDH O EEKEOMREIC
THObLOT, BAROEBERLETICEHE L T
EREMBICH T 2=a2F > r0FR%KRHNL
D TR,

wREMEBICBTSLEBEBIEEZEDOE DT H B HEAE
HFHEHHE OCEREZITI O~ a7 7 — VR
3k ThHh DH, v /v T -V IITMEELTERT D L
Y A4 b A v EEET LI ENTRTINT WD

-

Ny W e

(\1‘“

X%

=12y 2 5 K EEY A4 NI A4 DO S DL
interleukin-1(IL-1) X B & M @& k& F o0 £ & 2
Bl EZE L TCERRIZCEBBBOICEESE L TW5A 2

3



BN Em LN T WS )

wAEMBICB T A IL-1 EA MBI EA LEWR
RWABRMEFRER 'Y, 2L C~wsn T =T ThHSDH
Land ', o b a7y -V FABEER
EEICBWTEYLEITLLAALDZ &, LEEAE
MREICIHERTSEZIT > R E, BRAROO X E & &1 I
EELREEERELZLTCVWE EEZLRL TV B T, X
b, I o~/ uv 77y —YHIHEAREEMEME CH D

-

Porphyromonas gingivalis(P.g)iZ X 9 IL-1 @ E £ »
mfRE I b RrENTWD ', %2 L T, IL-
1B O WwEHBLINWDDRA YT F <Y — b
e D 2o B8BEETHD 'V, T T —
VAN ¢ NOD-like receptor family, pyrin domain
containing 3(NLRP3)%Z 1 L TR B AE YW O # K »
B L .S b EEMER DO pro-caspase-1 & & M
Bl O caspase-1 & L , caspase-1 (X IL-18 #7 BE K T &
A pro-IL-18 &M O H % 75 W8 IL-18 T E #HB T 5
ER R E T B 19200

D EHT, 7T 7=V EBEBEKICET
MHEEMHEYEME CTH DN, =a3F R RET
7y - b 0RE.EYF A NI AEE~
BLIUOHEBABREMEME O LPSIZ L 5 v 7 ¢
Vb DOREEY A NI A CEEL, =3 F
DX O RBREEEFREITIPERELE®HE I
b e,

ITAMRETCE, FERAREMEMEAESEET D <
77 — VYoo IL-1B EEIKC =2 F I kE
B HLMET DI LEEHICUT OERZ

1T 7o

(Y

ol NN e
W oo A Xy | T N (v
NS 4 e

J



MR R LTk

1. EEMRE

E v 7 - HKEMBCTCH D U7 M (H
EEEFRERFANALAFY Y —RE®rE—5LboH5EHE) 2 H
W72, U937 Mg EE 10mm ® 77 X F v 7 vx —
L (BD Falcon,Franklin Lakes,NJ,USA)% A \ 10%%
6 B M & (Fetal bovine serum,FBS;Gibco,NY,USA)®&
M RPMI-1640 8 # (fo ot # & LT 2%, X Kk)ic T 37C,
5%C02— 95% 8 Z R T OERE T CHNRNERZIT -
b O & FERIZHEEL L,

2 U937 MM ~» =2 F Lt PgH ¥ LPSOKIM
U937 M B 12 ,0.5%FBS ¥ 1 RPMI-1640 5 # Sml %
AN 72 EZ 60mm ® 7 7% A F v 7 ¥ ¥ — L (BD
Falcon)iZ 10°E B E Lz, £ 0%, 10°~10°M B E
D=2 F v (P 747 A7, RE) BX® P.gH
¥ LPS(lpg/ml;InvivoGen,San Diego,CA,USA) % &
mL 6 BEECEREETL, BEKT®, U9IT
Wik ®E LW A HE L IL-1B, pro-IL-1B8, NLRP3
B & O caspase-1 EA B BB OB & L 2,

3 . Total RNA ® H X & RT-PCR

U937 #8 fa 7» & @ total RNA @ [B ¥ iX Isogen-LS(
o E T E, KRKR) Z2HAWVWTIHT2, BR S E
total RNA & ReverTra Ace qPCR kit(TOYOBO,X k)
A WY EE LI ¢cDNA 2/ %, T ® cDNA
pro-IL-1B % % — 4 v H~ & L T , % & ,
glyceraldehyde-3-phosphate-dehydrogenase(G3PDH)
A4 v —Frary b — e L TPCREIT» I,
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Elite ABC kit(Vector, Burlingame,CA,USA)IZ T & #
L 7= #% , 3,3’-diaminobenzidine ( [ 1= 1k % #F % AT ,
BEARK) I TEBITEEBBEZIT =,

s R

1. U937 MM IZ B i} %5 pro-IL-1p mRNA & H I k& &
4 P.gH ¥ LPS & =aF o ftHDRE
U937 M B I P.g B 3 LPS O A %2 i ML TH E L

A LA, PPgHE ¥ LPSE=axF romF ER

ML AW T, pro-IL-1BmRNA © & H 28 =
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THE K E Mo (K1), £7, P.g#Hik LPS & 10°

M =3 F o ABREIPNRBD LN DEREBEMRIT 2

~4 B THhom (K2), & oT, LL#BEOERT

i, mM T A =2 F 0B E % 10°M, P.g Bk LPS
CtmaF o ABME ABE L L L,

29 . U937 # Fa o IL-18 , NLRP3 8 & O® caspase-1 E
A2 RiET PgHE X LPS &= F o AR
U937 # F 12 B it A IL-18 ,NLRP3 & &£ U caspase-
1l WP h o E4LEESL, P.g BH¥ LPS 0oARE2HMLE
B L b, PgHE LPS t=aF reffAEBEMLE
Rl . O EEMPHEMLTNE (B3 ~5), &bl
NLRP3IWW B W T, == F yERERRERMIZTEWYW TH L
DEAORESED LN (K 4),
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X o f# 7

1 = a2 F IZ KD U937 M M © pro-IL-1BmRNA
¥ BOR & 3 F

2 = a2 F & Pg HEK LPS ORBEHRMOED
U937 Ml B8 1T £ % pro-IL-1PmRNA B H 0o & B &
1t

3 P.g Bk LPS A3 & 5 %5 U937 H fa @ IL-1B &
Al T 5 =aFroznk

4 P.g 13k LPS A3 & 4 %5 U937 # @ ®» NLRP3
DEAEILXT 5 =2 F 0% R



pro-1L-18

G3PDH

P.g LPS (1pg/ml) — 4 + + L

Nicotine (M) 0 0 10-5 104 10-3



|2

pro-1L-1p

G3PDH

Culture time(hr) 0 2 4 6
Nicotine (103M) — + + +



I1.-18(16.8KDa)

P.g LPS(1ng/ml)
Nicotine (103M)

+ +



NLRP3(114KDa)

P.g LPS (1pg/ml)

Nicotine (103M)



Caspase-1 (45KDa) >

P.g LPS(1pg/ml)
Nicotine (103M)

+ +



&1 RT-PCRIZAAWN =754 —>—HIT R

pI‘O"IL' 1 B Reference
Forward GCCCTAAACAGATGAAGTGTCC
Reverse ATTGCATGGTGAAGTCAGTTATATC

G3PDH

Forward TGAAGGTCGGAGTCAACGGATTTGGT .
Reverse CATGTGGGCCATGAGGTCCACCAC
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