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[ ZE] HEY MERFRESG A HAE P ¥ (SAP) 3 £ i % % B BAL B 6 % wh , 5H4R 5 2 9T 4k 69
., FE ¥ RAW264.7 2805 R 4 B4 SAP(1.25 mg/L.2.5 mg/L.5 mg/L) 48, REV R JE R 24 h &, A X m it
AR #m je 18] 5 5-F 1(ICAM-1) Fey %4k & 5 ¥ RT-PCR & ELISA #nl ¥ % B F & @ fe-% 1B (IL-1B) AF /&
FEF o TNF-a) ,— B E(NO) & ICAM-1 # & ik . Western blot 4| % JE 48 % I Bs 2 B2 B & gt B4 (Syk ) .20 ik
SME 5 R 4B (ERK1/2) BFER AL fm B 9ME 5 8 1 3B (pERK1/2) 89 R iA . Z58R  SAP 5 RAW264.7 4m it 3£ F
fF 24 h J5 ,SAP HE A R £ A B A A KT TR LR G REKTF T K ERF IL-18 TNF-a ICAM-1 F= & 14
. NO #9236 (P<0.05) , B R 6 38 Jm 3 36 A HUH A 52 K I SAP st 4w it Fey %4k pERK1/2 9 % 5 WA 2%
") A2 SAP 7T F| ZARBIIE Im Foy %48 T i@ %K G Syk 09 £38 8 (P<0.001) , £ SAP 5 Fey 2266, T
A Syk & Ak | 3 A K g Sk Ae BAC R,
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[ ABSTRACT] Aim  To investigate the effect of different concentration of serum amyloid P component (SAP) on in-
flammation and oxidative stress and its probable mechanism. Methods RAW264. 7 cells were divided into control and
SAP group (1.25 mg/L, 2.5 mg/L, 5 mg/L) with different concentrations of SAP co-culturing for 24 hours. Expression
of intercellular adhesion molecule 1 (ICAM-1) and Fc gamma receptor (FeyR) were measured by flow cytometry.  ELISA
and RT-PCR were used to measure inflammatory factors, IL-18 and TNF-ac, ICAM-1 and reactive nitric species, nitric ox-
ide (NO). Expression of protein ( Spleen tyrosine kinase, Syk, extracellular signal-regulated kinase, ERK1/2 and
pERK1/2) related to information was detected by Western blot. Results RAW 264.7 cells were co-cultured with dif-
ferent concentrations of SAP for 24 hours. Secretions of inflammatory factors, IL-13 and TNF-a ( P<0.05) , ICAM-1 and
NO were significantly increased in SAP groups. However, expressions of FeyR and pERK1/2 were not affected by the
treatment of SAP.  For the key protein in downstream pathways of FeyR, Syk was dose-dependent increased and down-
stream pathways was activated. Conclusion SAP increased expression of Syk, promoted secretion of inflammatory fac-

tors and oxidative stress after combined with Fey receptors.
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(serum amyloid P, SAP)¥)J5i Y C X W25 I (C reac-
tive protein, CRP) FlIE #i % & 1 3 ( pentraxin 3,
PTX3) [ Ja IE TR ARG, fe ) SAP 24 —Fh e
BRI F A AT GR, A HAE RGEMEE R
PEARPESR I & A R R b EEAE S WATR
ORI B, SAP TE Lo F A rhvik B2 W B
B 5.0 M R I SC R M EE 1. AW IEiE A
[k B2 SAP ] T EL WA A, W58 T 58 i PR 143
WALA B SR AR LB A R s ) - HAE PR BILR]

1 MREFE

1.1 EFE#

/NECE 0 RAW264.7 20 o 1 | o A B
IR PR F G s DMEM 35 3% 7, 6 4 fL 7 (FBS) | fE
B # % [E Gibco 2 & 7 & ; PBS ¥ # % E Thermo
Scientific /A & ; 4 M7 & & & (BSA) 1§ & % & Sigma
NE ;= B FE T A (DMSO) # % [E Biosharp /A & 3
H 4% ;SAP W B % E EMD Chemicals /A & ; PE #7
e B9 /D B 48 fe 18] 5 M 4~ F 1 (intercellular adhesion
molecule 1, ICAM-1) X% FITC e A Fey 4
il £E BD AF; BEBARE S R E
(spleen tyrosine kinase, Syk) .8 ig 4 15 5 i %7 % B
(extracellular signal-regulated kinase, ERK1/2) . #
B 1t ERK1/2 ( pERK1/2) 89 /N R — 4 % E Cell
Signaling Technology /A & 7= & ; & 4 J8 A~ & 1B (in-
terleukin-18, IL-18) . i J& 3F 3L B F o ( tumor
necrosis factor-a, TNF-a) . ICAM-1 & ELISA & 7| &
W g EEEE AN F; — A (nitric oxide,
NO) —F H R A & B o X #ER A PN F; ik
R A& K%k SYBR@ qPCR Mix #11§ & B &
TaKaRa /A8 ; 5| 43 1 F g & T8 A4k,
1.2 WAERS KR HHE

40 fe AT A 10% 6 4 i vE 100 kU/L & &
% 100 kU/L % B % 19 DMEM T2 54 F 8T
37°C 5%CO, L Fni8 E W i F Rk, BB R E
T fr A B B E R 1x10° A/l e 6 4L
WA, Lok 4 4, B A B 4 & 1.25 mg/L.2.5
mg/L.5 mg/L SAP 41, T i 3% 3 5= H Lk 24 h &,
X FR 4R T DLALFE SAP 41 Am N R B K E SAP R
24 h &, OB AR A
1.3 ELISA JUJZE IL-1B ,TNF-a . ICAM-1 0 NO 43 it

S5 4L FE JE B R, 1000 g 4°C B0 10 min B
BV, LB E H-20°C |, -80°C TR 7, A A & i

Bl B 4 IL-1B . TNF-a ICAM-1 F2 NO 23,
1.4 RXARARKRT ICAM-1 70 Foy FEREE

W@ T B &N, A Em R E N 1x10°
A/L,4%C 1000 r/min B0 5 min & b, i A T4
PBS B ¥ 3k, 9 100 uL bE i E £ 4, #
N RE W, AN FITC AR08 30/ B Fey 1R &
PE #7308 ICAM-1 #L& (1:100) , 3# % 4°C 7 30
min, H% & FE, B A PBS B0k 3 3, F 400
pL EFE &4, T A 48 o0,
1.5 REFBEAHBERMSWHAME 1L-18, TNF-
a JCAM-1 B mRNA RiX

AR 7 & U W, Trizol 3% £ B Jurkat 48 A8 B9 %
RNA, 4% Z i1l Z RNA & A48 % RNA K
# 3 % ¢DNA, A SYBR@ qPCR Mix # & % X % %
LIGHT CYCLER 480 #t4T PCR ¥ 3§, 5| 4i& it 4w
T:IL-1B 4 5’- CAC ACT AGC AGG TCG TCA TCA
TC-3'( iIE L 4%) ## 5'-ATG AGA GCA TCC AGC TTC
AAA TC-3' ( K 3L 4% ) ; TNF-a % 5'- GCA ACC CTT
ATT CTC GCT CA-3'( IE X %% ) 1 5'- TCT GTC CCC
TCC ACA CTC TC-3" ( & X #) ;ICAM-1 % 5'- AGG
GCT GGC ATT GTT CTC TA-3'( i X 4#%) 1 5'- AGG
GCT GGC ATT GTT CTC TA-3'( K X %), % A B-
actin fE 7 WA F A, DLk 36 A0 X & 34 45 #di 2700
&, ACt=Ctyy—Ctys; AACt= ACt,, —ACtyy o
1.6 Western blot #:ill Syk ERK1/2 #1 pERK1/2 Fi%

AL 3B 4 e g, B2 AR R vk b B AR 30 min, 40 0 F)
F M- EP & %, & 4°C T,12000 t/min & 15
min, BU_E &, A 10% 1 = ¥ 3550 B 40 - 2 T e Bt A ¢
FR R HAT B, R R O E, 5% MYk
% # M 1 h, v — 4% (Syk, ERK1/2, pERK1/2
1:1000) ,4°C % & 1 77, TBST & 3 &k, M AR i 4,
164 B AR =40 (1:10000) , B4 F 1 h, TBST %
3R BB EAMARREHBELEY,
1.7 FitEDH

AT ERR S Uass R, Rt 2T RA A
lB] b B B 7 22 AT Bt R e, B SPSS20.0 4 it #R 4
TR, P<0.05 K = FH LI FE L,

2 &% X

2.1 AREIREH SAP 3F4HAE EiE 1L-18, TNF-a,
ICAM-1 B NO 4y i B 220

R R, SAP Al i & HE A F IL-18 \ TNF-« |
ICAM-1 DL R s A NO /50, X M E R A —
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R BE M 5 0T B AR LL, SAP =4 TL-1B8
eIk BT B TH 0 2.5 mg/L SAP 4 5% 5 mg/L
SAP 411 TNF-o FHEXS BT FT 1.25 mg/L SAP 413

AR T a5 mg/L SAP ZH 1% NO #l ICAM-1
FR) 23 I AH T BEZH A 1.25 mg/L SAP ¥ . T
L, LR HAS ¥ E L (P<0.05, n=5;% 1),

R 1. FEIRE SAP 3 4AfE _EiFH IL-1B, TNF-a, ICAM-1 #1 NO 43 B9 8408 (x5, ng/L)
Table 1. Effect of different concentration of SAP on secretion of IL-1B, TNF-oc, ICAM-1 and NO(x+s,ng/L)

il IL-1B8 TNF-a ICAM-1 NO

Xt RE 2 251.75+11.66 9167.24+83.72 1465.16+35.81 28.07+1.11
1.25 mg/L SAP 41 338.10+43.18" 9237.56+67.95 1522.49+45.62 29.27+1.34
2.5 mg/L SAP 41 348.14+17.41° 9311.87+60.43" 1547.97+32.11 30.19+1.88
5 mg/L SAP 4] 352.82+29.15" 9439.83+84.70" 1637.43+51.76" 31.64+1.21"

a N P<0.05, 5X%HR4L A ;b A P<0.05,5 1.25 mg/L SAP 4 3,

22 AERER SAP M EKMMKRE ICAM-1 5
Fey 2ERIZEMN M

HIA SAP Bl J5 ICAM-1 283k Fifi e B FH 2 4 3
HE#a% 2.5 mg/L SAP 1 5 mg/L SAP #HAH# T %f
MEZH ICAM-1 RIAM B A&, ASI+F 2R (P<
0.001,n=>5) , £ BE2H 18] 22 55 T b 35V 7 SAP
WG Foy ZREIFRIRIF I W, 5% A1 AH H
RGBS (K1),

ul

10+ 10°
1(2“ 10°

2 408
N
108

Q, b
< 102 10°  10*  10° 102 10°  10*  10°
QI Control 1.25 mg/L SAP
W, o
o O O+
5 &4

2 402
"

102 10°

Q.

A S e TP L WL v
2.5 mg/L SAP FITC-ForR 5 mg/L SAP
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B cam-1 OFeyR

B 1. SAP M EMAMRE ICAM-1 5 Foy ZHRIZENF
M aky P<0.05, 5% R4 LA,

Figure 1. Effect of SAP on expression of ICAM-1 and FcyR
from surface of macrophage

2.3 AREKE SAP 33 K fE B F IL-18, TNF-a,
ICAM-1 mRNA FRiZB &I

BE A B SAP ¥k JE T &, 1L-18, TNF-a,
ICAM-1 /) mRNA ik B #i b, 50 AL A L,
TN SAP HlFhZ )5, =94 1) mRNA FRik &
P s, B — 0 R AR, S5 me/L
SAP ZH B = Fh R AE K+ 70 W5 2o =41 2 (8] A4 tb
YA B BT #34 (P<0.05,n=5) ,2.5 mg/L SAP
2 TL-18 . TNF-a i mRNA & 3k A1 4 T X 8 41
1.25 mg/L SAP A Thim, 2R A5 # &
X (P<0.05, n=5;%12),

% 2. NEIKE SAP Xt IL-1B. TNF-a. ICAM-1 & mRNA &
EBI R (x+s)

Table
sion of mRNA of IL-13, TNF-«a and ICAM-1(x+s)

2. Effect of different concentration of SAP on expres-

el IL-1B TNF-a ICAM-1
X HRZH 1.00+0.05 1.00+0.11 1.00+0.11
1.25 mg/L SAP 41 1.090.10 1.40£0.212 1.59+0.18%
2.5 mg/L SAP 41 1.22+0.09% 1.68+0.10% 1.640.172
5 mg/L SAP 4 1.42+0.112b¢ 2.42+0.282¢ 2.02+0.232b¢

a M P<0.05, 5XHBA LA ;b A P<0.05,5 1.25 mg/L SAP 4 % ;
¢} P<0.05,5 2.5 mg/L SAP #H H.#¢,

2.4 ARERE
EERF
SAP FIEUS Syk W 38, AL T X IR4H 125
mg/L SAP #H 2.5 mg/L SAP 41 .5 mg/L SAP 4 Syk
FkEH R, 2255 RA S 72 L (P<0.001,n=
5),H. 2.5 mg/L SAP 415 5 mg/L SAP 4% T 1.25
mg/L SAP 4 Syk Fik & INVE T, 2R B A G
H L (P<0.001,n=5;K2), T SAP fEH/5 pERK1/2
[ ZERHIC A 228 (P>0.05,n=4; 81 3) ,

SAP Xt Syk,ERK1/2 #1 pERK1/2 %
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Figure 2. Effect of different concentration of SAP on expres-

a A P<0.001,

sion of Syk
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Figure 3. Effect of different concentration of SAP on expres-
sion of pERK1/2

3 it it

SAP 5 CRP #1 PTX-3 [A]J& 1E H R H Kk,
S 3] TL-1 10-6 3OS 43 i AL AN
[f]T CRP HYJ2, SAP 7E A v A 2 2ovE i A 2R
F, R E PR Nk DL Ca™ Ik Y 20
HERZE S, S5 R0 A 28 | JAE Y | T #
BEARSEZ TG 0 UTAE R SAP 70 I T T B
VE R A AT, BF5E & 3R, ek %
M SAP B¥e BE ZL0A i F1E % A\, e AN e 110
BRI B E L 3 T ELAE 2O U SE 1
JE YA SR T R, SAP I RESE TR,

AIRE SR PN AMA R G810 A 6, S 4Lk A
AR, SAP SIRE 4G, UIRAE R FERE N | 5%
i i 2 AR B As BYRERRTY A SERIEE T R W
SAP W] fi F JIH [ Es i B g, I HL AT 0 v 2
%t ox-LDL 0 $5 C, i /0> 0 7K 20 e f 9 B0 fEL
IREWFFE SR, /N SAP (1885 2% ATk 20 5 RE TR 7 1Y)
S0, AT AR A0 M RO AR RE AL BEBR I L A
As W R SAP Y JARAE FH i To g e, i A Fy ik
— L IR

ZIGEIE R RN S5 T As B
SRR, A 2= TR INF 55 0% B 78
SEEBREH A ik T HLFrE 5 As &4 KR
S 20 B AT R A4 0 200 it BRI LG R 1 200
R L A e 2 L) ICAM-1 R 3 Ain Sk B Py e
YA AR SR AR RGRT, 7E As SR OGR4
M B i 2 80 B9 B, TFNy TL-18 A 3755 5 W 41
HeLTa) M1 RS BE A AL S 0 ML 7R 2
FHAR T TNF-o IL-6  TL-12, fiE 48 A 1~ ] )38 A 1y
() A SR, F2 5 L W AT 3R 3K iNOS, 433 NO
SETE TR 8 AR TR R R T I S M
JEAYBEAN AT XF ox-LDL M L G B A
jd;zﬂ TEARIE PR B R A7 v SAP R i i B0 Al

Wk 20 M2D [ 4R 2 M2a B4k e/ SO Ik R e
?B"Jﬁ‘/‘%“” s INATBFSE % 30, SAP R T L ek 2
MO WETh BE, M2l TL-10  1L-8 | IL-6 %5 % 4iE [ T4
W A SY & PR, SAP W B4 AN TL-18 \ TNF-o 1)
AU FEHEE PR NO Y772 HEI SAP 7E As i
PR A R TE AAE OB I VE L, T nT BB L HESh As
MR R,

ZUFAEY], Foy ZKS 5T As WEA K
Ji&, WAL, Foy 32 RS 1Y /)N B3I bk okd A 36 e
TR /1N, BRE B P A I A0 T 9 L 40 e O A R
I TR BRI B L & B, Foy 32 A8k 2% Y F g
Y132 3] ox-LDL HIVEUS T B IR 40 M s/ | fie 48
FEPR 23K R AIG 200 6 ) Sk 1 S e, n R ok
Fey ZAKTE As 1Y Ry R R EEH HU5E
W, SAP 1E R Fey ZARMFLIR, 7] 5 Fey 2R %5
A, VT EOWE A0 A W ) RE R 5 RE R IR
WY Syk AR Fey S2 AR Ui B0 BT
F14) s = R A Y , A 5 I 40 L ) 356 A LA B R E PR T 19
Sy mEAE Y A TSR, SAP Al fiff
L I 20 3 00 TL-10  TL-8 TL-6 25 4 4iE K -, 13X —
I FRATHE Foy SZARMEI IR Syk Al F B2
FEEERTREWE S 487 SAP 415 L I 20 Jifd 48 i B 9%
BN IVE I RTIE  Fey 324K B Syk RS8R, ABFSE
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KB, SAP 5 Foy ZAREE TG ¥ Foy ZARMIFIBIF
oA R FE A, Syl (9 3RIBA BT TH i, B8 SAP £ 5
Foy ZARE5 5 05, PIAE 2 Syk BY3RIA, JHG T 7 1l
%, SN JRAE 5~ 89 73 W5, e SR A U N

ARBIFEATATAE L 2 AN FE Z 4 - S5 4% O 240 M =
SEH, X SAP AR B T OCER T A0 R 1, X
SAP 1E NP BVE R A 135 3 — 20 R 5T 5 S0 (AR
FE T SAP M JAE BN, JF AR HARERIT IR As 1Y
ELAER N, HLAE SO EE T R B, B AL 55 0] i
FriE— 2B IE
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