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25 T30 ) SR R (MEERR G ) e R GRS, 6 i S5 Al o7 e R AR AR 28 (R R 9 ) o SR DI P W 12 401 3R A5
Al 5 R o 0 e I Wk L, it R 1 55 R e 55 Ak 200 4 BE AL 3 S X B2 Pg-LPS 4 (1 pug/mL ) B BT 1A % B2 K
J FF 1 - g 22 W ( Escherichia , E.coli-LPS )4 (1 wg/mL) , 24 h J5 R HI 52 PCR 2% 43 51 46 0 25 41 L W 400 i v C-
2 [ (C-reaction protein , CRP) .M & IB(interleukin-IB s IL-IB) A Z 6 (interleukin-6, I1L-6) . [141 % 8
(interleukin-8 , TL.-8) . ifrJ8d IR FE Kl 1 o (tumor necrosis factor-a, TNF-a0) mRNA HYFE A K. R m g% |
L WAL CRP VIL-18  IL-6  TL-8 \ TNF-o 7K - 55 Tl R S o 16 4L 155 I 40 i 5 AR 650 T ok R 0L, v i ke 7 ke
Y2 Pg-LPS 20 ELWE A AL () CRP IL-1B . IL-6 . IL-8 \ TNF-o #3534 T , HL i 5 %R Pe-LPS 4 B M4 g LA I B 11
FIBIKOT- 5 THERR S Pg-LPS EREA AR (P < 0.05) . 4518 Pg-LPS il 1 55 i3 i IiLAE S 5 Wik 200 L 4 A A#H O (K ¥
mRNA {23k,
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[Abstract] Objective To compare the inflammatory reaction of peritoneal macrophage after Pg-LPS stimulated in
healthy rabbit and hyperlipidemia rabbit. Methods 12 New Zealand rabbits were randomly divided into 2 groups with 6
rabbits in each group, and normal diet and high-fat diet were fed to them respectively. The hyperlipidemia model was set
up after 6 weeks. The peritoneal macrophage in normal and hyperlipidemia group were isolated and cultured, and then the
cells in both groups were respectively divided into 3 groups: control, 1 wg/mL Pg-LPS, and 1 pwg/mL E.coli-LPS. After 24
h treatment, the expressions of C-reaction protein (CRP), interleukin-1f (IL-1B), interleukin-6 (IL-6) , interleukin-8
(IL-8), and tumor necrosis factor-a (TNF-a) were detected by realtime PCR. Results The levels of CRP, IL-13, IL-6,
IL-8, and TNF-a were higher in hyperlipidemia control group than normal control group. The expressions of inflammatory
substances were increased after stimulated by Pg-LPS, and statistically higher in hyperlipidemia rabbit group than normal

group (P < 0.05). Conclusion Pg-LPS can enhance the mRNA expressions of inflammation related factors in peritoneal

macrophage in hyperlipidemia rabbit.

mation factor; Periodontitis

[Key words] Porphyromonas gingivalis; ~ Lipopolysaccharide;

Hyperlipidemia;  Peritoneal macrophage; Inflam-

1+ D L AE S A TN 2 felt B 118 — Al A Qg
o, FE 50 LA R YOG R A 32 i . i 2RI
JRUUER T A8 PN Bz, AT i 4 B 14 S A%/ 15 v 240 i
R0, et H A WS BRI IR A0 , b sl ki
FEREAL R A A R o T W 24 e s N 2
8 G R 200 L, 22 7P DR 3 0 8 RT 35 5 O DR R
P ot A REFERIT, IFJH 5 8 TR A K -F i
Z B (lipopolysaccharide , LPS) RJ 3 5 5 I 41 {1 28
4 AR BE R 2R PR R R4 >, 5 R g
AR A S0, B8 28 J) 2% | i IR LA 79 3% 1] ] AT
TE—5E BYIE AR o o IR AT 2 o A5 P ) A8 Bz A
R Z—, MR IR ILAE PF S 2 ol oo 15 2 IR ML
PRI Y DU 17 A B0 , 3205 T ) S8 S0 AT 50 A e A
Wl AARIESRS 2 8 58 AT LA e B A Ll 7k
S AT R R A O RPN Y TR AE T AR
I FOLA A G 0 24 SR 1 S R B B i 22 M ( Porphyromo-
nas gingivalis on lipopolysaccharide , Pg-1LPS) % {g K¢
IS i HILAE 7 PY =2 S Wk 200 i SR AE AH OC IY 7 3R ik
AR, SR 2 J 15 e I ILAE =2 18] FR 6 2R, A ik
— WP TR 5 A B U HR 50 A ¥R
TR ERIAR O AR AR AT I

1 #MEFFE
1.1 F 23R BALE
1640 5 7% W (Gibeo, 3 8 ) 5 fifi 4 1L 3 (Hy-

clone , J6 50 ) 5 B 1R #h 22 W il (BT 2B 9, A M)
E.colL-LPS(Slgma JEHE) ;Pg—LPS(InVltrogen JEE)
Superscript Il (Invitrogen, 3¢ [ ) ; QPCR 1 (Bio-Rad ,
K ) ;3 B IO 2E B (Olympus, HAS) o
1.2 s

i TR T OB PG 2 A 12 H MEREAR B, R ot
2.0 ~2.5 kg, W A HRHBE L IO 5T BT s oL (FF
ATHIE5 : SCXK (71)2007-0007 ) , 4l 5% T i [ A R figt
T T A DX N B B LU R BE A L E 70% 1%
JE£ .20 CHEEP MBS
1.3 Zf5dsEHd = AR oy 5

2 BRSO HG J7 R N AV T OB PG 22 e
PEMESE 1R )G BENLAY R 2 4. 6 H 7 LU At ) et
MR (g FE 4, AR O fa R A ) L 6 HUT DL g 4]
H A G IR 20, fT PR = i), e 7 o < BEfili i)
BE+ 19 M E B + 5% 55M + 15% 8 5, 4 A4 H
MR e 45 7 150 ~ 200 g, EELE ISR 6 JH . il 6 ]
S A BRCH- 25 g Ik A ez A IE [ B (total cholester-
ol, TC) . H it =K (wriglyceride , TG ) | /51 % B g 85 1
JIF [ B (high-density lipoprotein cholesterol , HDL-C.)
K% i i 25 F1 AH & % (low-density lipoprotein choles-
terol, LDL-C) , LATIE 5 J2& 75 B 5y 8 57 e i ML 47 74
AR,
14 EvEmiety s 3%

L5 400 i ) 53 %%ﬁ,ﬁﬁ%%%%m%ﬁ
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o il R K IR B VG 22 S A T e R = 30 ~
40 mg S B bG48 30E A7 B 2 Ik A T RR I, G 1A
AT HEA 4 CHIVR B MR EVE VR 125 mL, 4% FE
JE &R 10 min, [ R W, OF B A WEUE 1O, K
YR IR A ) JE R 4 °C 0, A L U FH RPMIT 1640
AT VEEE, 1 500 r/min X 10 min &0 2 K, DA B W
41 B 5 5 BT K Macrophagemarker (MAC387 ) 17
FEAN AL 2F % 5 . TS AR DL 5 20 % i 4F I
(fetal bovine serum, FBS) ') RMPI 1640 I B£2 ~ 4 h,
Ve 25 R G BE A D, DL 10%FBS £ RMPI 1640 4k 45
B F%, AW 2% e (o I A0 M AE 5 R A7 R > 95%
Jr Al fili .
1.5 Sipiafetmp 22

W53 B B R BT AR I 45 A, e R A (6 L) |
R TR (6 ) I 240 B 3 Ak 5 0 18U L 43 i A
1 X 10°A4~/4L/mL 32 50 T 6 FLAR , Wi BE 24 h 5, W3¢
3%, BFLIN A 1mL 1% FBS fi RMPI 1640 5352 h
i R 254k, S50 41 20 5 1 weg/mL™ E.coli-1PS
(E.coli-LPS 4 ) .1 wg/mL"' Pg-LPS(Pg-LPS 41 )
P, KBRS I AT AT 0, 3 A A B Ak 2R 5 57 24 h
J& . F 0.5 mL %) Trizol 24 fift 240 it $2 BUH RNA , J™ 4%
iz MR U B B R A
1.6 PCR:H#m sn e BT A B &k

Realtime PCR 72 46 1l A~ [7] &b 28 77 =0 )5 4% 24 40
JiE 41 A -F~ C- )2 B 25 H (C-reaction protein, CRP) |
/2 1B (interleukin-1B, IL-18) . 1/~ & 6 (inter-
leukin-6,11.-6) . 14" Z 8 (interleukin-8 , 11.-8) . it &3
IRBE A T o (tumor necrosis factor-o, TNF-ou ) & [K 38
SE (0N - RIS

PCR 5% : %4554 (CRP , IL-1B . IL-6 . TL-8 |
TNF-a) LA K ACTB ¥ i Invitrogen 23 &) & 8%, LU
FHL[H Beta-actin (3£ [F 24 5 ACTB)/E NN Z

CRP 51917 % : L1519 5'-TCCTATGCCAC-
CAGGAGACA -3' ; T il 5l ¥ 5' - CCAGCTTGCA-
CAGAGGTGAG-3"; 2 K /N 143 bp, IL-1B BI#¥))F

5. FE51 9 5 -GTCGTTGTGGCTCTGGAGAA-3 ;
T4 5'-TGCCAGACAACACCAAGGAT-3" ; 774
K/N213 bpo IL-6 5175 : EiiF514) 5'-TTCCG-
GATGTATCTCGAGCA-3'; N5 ¥ 5'-GTGGATC-
GTGGTCGTCTTCA-3', 7*#)K/N218 bp, 1L-8 5|4
FE5 . B354 5’ -GCTTCGATGCCAGTGCATAA-3' ;
FE519) 5'-CAGGCAGAGTTCTCTTCCATCA-3' , 7=
YK /N 141 bp, TNF-a 51 ¥ 75 . EiE514 5 -
CTCTGCCTCAGCCTCTTCTCTT-3"; R34 5'-CT-
GGTTGTCCGTGAGCTTCAT-3", 7= #) K /)N 284 bp.
rabbit-ACTB 5| ¥ )7 5] . #5149 5'-TGGACTTC-
GAGCAGGAGATG-3'; TG4 5’ -GGATGTCCAC-
GTCGCACTT-3"; =¥ K /1N 206 bp .

A Y E Y RS KL 43 3R AT Real-
time PCR SNV o B3/ i A 35 DR ) 3% 36 o 1l R 4
FEL D ACTB (U [FFE i [ 28 35 i JE A fH 2 ) i 17
METE AR A6 2 1] 1 A6 B2 775 e DNA AR il £k, &R i
H ) 35 DR RIS 58 56 IR 1 ok 5 4 R B B PR L AR
o FERPFIERF =222, A Act = (FFIFE S Y
H A5 R 1Y et 9T - TR AR A B B KA R 1Y
ct P2 0E) — O REAE i 09 B 0 35 Y et 19 °F- 38
{H—%F AR A I B R Y ot (S YME) , FAERCR
17 %itsak

fifi JI SPSS 16.0 G it F i AT Bdls Ab B %o [+]
— B R £ 20 20 A Y 2B AR R (CRPLIL-1B . 1L-6
IL-8 . TNF-ou) % 55 PR 3R 3K 1 >R B IR 28 7 25930407
XoF it e o F s B AR ) SR FH b 87 FE AR 0 R 5
Bro BAELLx£5 RN, KB 7KF- o = 0.05,

2 & B
2.1 ARG E S

W= 1R, 2 18 g /K22 55 B g2
H (P <0.05), 5% NJm Mg MAE 12 Wibr i
FEURIZ TR O ST S s B IURE S AR

R 24UHIE R i AR K-
Table 1 Lipid levels in normal and hyperlipidemia group ~ mmol/L, ¥+

205 TC TG

HDL-C LDL-C

FlE4(n=6) 28.536 7 + 3.708 02

R (n=6) 1.418 3 + 0.457 23
Ll 17.780 5.499
PAE < 0.001 0.002

3.758 3 + 1.341 27
0.696 7 + 0.246 31

7.598 3 = 2.125 46 37.320 0 + 2.013 50
0.721 7 = 0.305 97 0.521 7 + 0.223 91
7.844 44.492
<0.001 < 0.001

TG S EE; TC: Hl =K s HDL-C : /= % BE 8 25 (1 I ; LDL-C . AIK %5 B AR 25 11 AR T
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TEA BT EANHITE A (K 1K 2) . s dnifbas
Ye o, i on BRI F MAC387 R FHMEFRIA (K13)

22 B ESWERE T
B8R 22 A NI EE AN B RDE BIE L =

o e\ . .

Bl B ASNE SRS d BIEMAZE RS <100 B2 ERIRASNESR12d BIEAZE B x 200
3 ERRAAM MAC387 Rk FHYE  fupedififesr  x 400

Figure 1 Peritoneal macrophage in vitro 5 d  Inverted phase contrast microscope X 100

Figure 2 Peritoneal macrophage in vitro 12 d  Inverted phase contrast microscope X 200

Figure 3 Positive expression of MAC387 by immunocytochemical staining X 400

fm T Pg-LPS A 1 fdt BR fe B 05 4 i 7 R 3K (P <
0.05) . Z4 R 5 2B BHEX IR E.coli-LPS 2111
SEARL . R SR AE Pg-LPS I K , CRP . IL-1B.
TNF-a F ik i3 EFH(P < 0.05) ,{H11-6 . 1L-8 [{
TR (P >0.05) (£2) (Kl da~ Kl 4e) .

2.3 Realtime PCR #&-m| 45 3%

151 IR S X B Hh B4R ALY CRP L IL-1B . 1L-6
IL-8 \TNF-a F A 3 1o 25 = T B A (P < 0.05) .
% Pg-LPS 15 IS , 85 M5 S F W 41 i ) CRP L TL-18
IL-6 .1L-8 . TNF-a A 1 34 i 4 /5 (P < 0.05) ,

FT2  Pg-LPS X4 E W4 42 AE AH 5C T mRNA 235 19 52 i)

Table 2 mRNA expressions of inflammation related factors after stimulated by Pg-LPS in peritoneal macrophage

215 CRP IL-18 IL-6 1L-8 TNF-«

@RS XA 0.000 28 +0.000 17 0.002 18 + 0.000 15 0.043 39 + 0.001 45 0.125 76 £ 0.008 90 0.000 36 + 0.000 01
E.coli-LPS 4 0.000 50 + 0.000 07" 0.029 48 + 0.001 26" 0.065 23 = 0.004 00"’  0.267 03 = 0.001 86 0.002 28 = 0.000 14”
Pg-LPS 4] 0.000 44 £ 0.000 02" 0.011 65 + 0.001 41" 0.049 35 + 0.000 77 0.13503 £ 0.00378  0.001 36 + 0.000 11*

FAE 3.403 480.607 61.353 579.64 260.9811

PAH 0.103 < 0.001 < 0.001 <0.001 < 0.001

R XA
E.coli-LPS 41
Pg-LPS 41

FAH

PIH

0.010 04 + 0.000 20
0.014 37 + 0.000 91"
0.014 37 + 0.001 98"
11.746
0.008

0.020 42 + 0.000 40
0.055 68 + 0.000 70"
0.031 40 + 0.000 20"
4 246.405
<0.001

0.149 67 + 0.000 24
0.388 47 + 0.000 31"
0.204 48 + 0.000 19"
741 953.87
<0.001

1.169 58 + 0.000 39
3.209 93 + 0.005 07"
2.343 63 + 0.003 16"
263 313.65
<0.001

0.001 27 + 0.000 03"
0.005 68 + 0.000 03"
0.004 26 + 0.000 16"
29.387 2
0.008

FE D SRR (e e S ) uf BRI 2 50 HEFE, P < 0.055 2) [Rl— SR vs. XFIRAL, P < 0.055 E.coli-LPS : KIGHT B -J§ 2 ; Pe-LPS : il

M obk B0 PR AE 220 5 CRP < C I 28 115 TL- 18 : 14N A 3185 TL-6 2 F1ANIE A 3 -6, TL-8: F1ANHE A 5K -8 TNF-ou: R IRFEH T-oco o AR G5
T41 (1 =64.4) \E.coli-LPS 21 (1 = 26.3) . Pg-LPS 41 (¢ = 12.1) CRP % P & 15 /K - 1 - fat B e xof iz [l 41 531, 2 5 B e 2% 28 (P < 0.001) ;5 15
HE S X BR AL (1= 73.9) \E.coli-LPS 21 (t = 31.5) . Pg-LPS £ (¢ = 24.0) IL- 10 5 P 3 35 7K - i T FE G b i [ 2L ), 22 S B Sl B X (P <
0.001) 5 =5 BE S X HRZH (1 = 125.2) \E.coli-LPS 41 (1 = 139.5)  Pg-LPS 41 (1 = 338.7 ) IL-6 % P & 3k 7K - 125 T-{t e G xof 7[Rl 4L 331, 2% S AT e3¢
X (P <0.001); A5 BELH (1 =202.9) E.coli-LPS 41 (1 = 943.8) \ Pg-LPS £ (1 = 776.4 ) IL-8 3 [F 2 35 7K 3 i T felt BE o Xof 2 [ 4L 300, 22 53 A
B X (P <0.001) ; FiBE S HRZH (1= 49.8) \E.coli-LPS 4 (1 = 41.1) . Pg-LPS 4 (1 = 6.1 ) TNF- o 5 A 32 1% 7K - 725 (et BE # Xof o [ 261 31
i, 2 5 BA gt 38 (P < 0.001) .



O EmAE 2017118 $£25% $£118

© 691 -

_ 60
s6 S5
X X

u: o 40
ﬁ ﬁ 30
= =20
z Z 10
&= =

El g 0

XTHEZH  E.coli-LPS 4 Pg-LPS#H
131 0

3500
3000
2500
2 000
1500
1 000

500

mRNA Xk (x107)

XHHBZH  E.coli-LPSZH  Pg-LPSH4

4130 0

#: [ — B RRL ) S X IR LA, P < 0.05,

25

= B
Pl

XTHEZH  E.coli-LPS4 Pg-LPS# XA E.coli-LPS#  Pg-LPS#H
() s o
7
S 6
X
i
4
#®
3
= = fiERE G
=2 i I B
z
~ 1
£
0

XA E.coli-LPSZH  Pg-LPS#]

4150 ]

a: CRP; b: IL-1B; c: IL-6; d: IL-8; e: TNF-a, CRP:C RN ; IL-18: FIAHMIANZE-18; IL-6: FIAHIA 2E-6; IL-8: FIZA LA -8
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4 Pg-LPS X} G5 1 5 20 A 4 0E AH G B F mRNA 2235 19 5% 1

Figure 4 mRNA expressions of inflammation related factors after stimulated by Pg-LPS in peritoneal macrophage
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