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(HE] B RKiTLZXEHITRAFY ACSPAHONEBER ML KA FIMHE XL HF TNF-o. IL-1 = 1L-6 89 % vh ., Fik
A — &K JE SpA 5 THP-1 4a a3z 4 7 B &t 1), 8 MTT & & SpA sf THP-1 29 i8¢ 74 64 % »@ ; 1 ELISA 0l % 3% J ik F TNF-q,
IL-1 #= IL-6 4 7K -F; /I RT-PCR # | 28 i TNF-o.IL-1 #= IL-6 48 & mRNA #) & ik, 5t x4 R #AT% T F o4, R SpA
THP-1 e 3g it Hoa 5 £ E R A A %, SpA T2t E % 48 i6 ik TNF-o.1L-1 #o 1L-6 & & i2 48 & mRNA, B 2 — & #] -
R A B AR B % A, SpA Hlig E % 4m f 4 s TNF-o IL-1.1L-6 fo & ik 40 % mRNA 34 £ 12 h 5 %%, SpA ##4 TNF-o. IL-
140 IL-6 69 KA fe i R F I H(P<0.01), &it SpATHERRHAEHBELAMB AL F 5 FHHX K @ RE F TNF-o.IL-
142116, SpA £ B2 N A MK FREAGELLEF LA RTLAGHER,
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Effect of staphylococcal protein A on pro-inflammatory cytokines expression in mononuclear macrophage
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To study the expression and regulation of pro-inflammatory cytokinesTNF-q,11.-1,11.-6 in mononucle-
THP-1 was incubated with PMA and induced into

[ Abstract |
ar macrophages stimulated with staphylococcal protein A (SpA). Methods

Objective

mononuclear macrophages. Then the macrophages were incubated with varying concentrations of SpA under different time points.
The effect of SpA on macrophage proliferation was measured by MTT method. The levels of inflammatory cytokines, TNF-¢, IL.-1
and IL-6 from the cultured cell media were measured by ELISA respectively. The levels of mRNA expression corresponding to
TNF-a,IL-1 and 11.-6 were detected by RT-PCR from the macrophages stimulated with SpA. All statistical analyses were performed
by SPSS17. 0 software. Results
dosage depended manner. The addition of SpA could enhance the mRNA expression of TNF-¢,IL.-1 and 1L-6 in the stimulated mac-

The MTT result indicated that SpA had a positive effect on the proliferation of THP-1 cells in a

rophages. It also showed a specific dose-effect and time-effect correlation. The macrophages secreted inflammatory cytokines and its
corresponding mRNA reached its peak levels at 12 h post stimulation. Compared with the control group.the expression and release
of TNF-q,IL-1 and I1.-6 in macrophages from the experimental group was increased with statistical significance( P<0. 01). Conclu-
sion SpA can promote the secretion and expression of early pro-inflammatory cytokines,such as TNF-q,IL-1 and IL.-6 in macro-
phages. Therefore,SpA plays a very important role in the initiation and development of the staphylococcus aureus sepsis.
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P HEAE (Sepsis) 47 UL 5 M 4 By RAE S L8 B AL . TERREEAE AR A2 A Je v BT L BRI .

HE— 25 & JR T S B B M R 5 L 2 4% D) BE A 25 & A (mul-
tiple organ dysfunction syndrome, MODS), MODS & & % Jik
TR A ZHE TR MILT 0 B2 A, 1% 2 R AE I B
PR 5 T AL R R BB A T, Bk kR E &
e 7 9iE 18 3 (surviving sepsis campaign, SSC) , DL M SSC #5 ®
7 S BE AR v I R AT 48 RO T

Y F MODS &5 5 S 4k & 2 U P R A7 4%, — B
Bl Wb SR He— T HEAT L UL S 3 e B AE 1 7309 30 4 i R
T4 FE TR R UF Y LT . B B I 40 i (macro-
phage ., M) 7E 5T 8% G G 58 1 25 b #2 v m] 7= 2E 22 Fol 46 i B -
(HOWEFRAE MR E T 52 R sk g A 72 . Mg

* EEIHE . SNE A QR (201413653004)
A BWAEE . E-mail: 2446545484 @ qq. com,

AT T 24 4 7 T M G A T I e I R B R BE i T
B o gl 4 W 68 5 25 3R T & 11 A (staphylococcal pro-
tein A, SpA) & < ) T 40 B 3% T BT R AT R 2 b A 9% A M IS
A o 20 W0 PR A M DR, L W A A I B R A . 3
ik R, SpA 5 R IR A8 B F 22 i 1CTNF-RD 45 &, & #
TNF #:AEH] 8 3 TNF {5 5 G0 T8RS & 5 A 98 B0 .
AR SpA JEORT M 3R 35 1 B0 40 X 7 1 S e R AT T
VI .
1 #8l5A%
1.1 BB A Mo bR, A=W MK THP-1 40 AR A &
10 % f 4 ML 3% 19 RPMI-1640 55 379 . 78 37 C 5% CO, By EF

EFE N 2% e (1972 —) , @ A% B W, 78 UM &, 322 o Ik 20 T 5% .
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Fr R v 8 3 O BB A U0 40 ) 40 B vk B D 1X10° /mL,
B 24 FLE5 M, B AL 1 mL, im A PMA (& ¥k BE 100 ng/
mL) 1557 24 h 5 W EEAN I BY O M. & B 2= 3% 6005 20 Jfg 5K
KF95% .

1.2 ik

1.2.1  SpA Miles i 4 2 00 7 4 3R & 1 vk (S1800) H A%
FEORFE LA S H L 25 ML SpAL IF 5l K 4lifk SpA Fb AL,
SER AR A — B, AR A B % SpA.

1.2.2 THP-1 405 e BO $od: K 309 40 i, 5 %% 20
MaH B2 1X10° /mL, H: B 96 L B F: 4k . B L 200 pL,37 C,
5%CO, #3712 hy N AR VR E SpAIEHE 24 h, &FLINA 20
pl MTT % (5 mg/mL), 482215 3% 4 h, 1 000 r/min, 5% I
W EALMA 150 pL —HI VAR, B 52 R AKE AR % 10 min, i
I B 2 6 AL O 100, T 2 02 61

1.2.3 TNF-o.IL-1 FIIL-6 B E  FHHL .01 ELISA Il
ERFE LW WP TNF-o IL-1.1L-6 (K, 7% & A Ther-
mo Fisher Scientific 23w , H A& 45 VE 7™ 4% ¢ K il il 1) & Ui B B
17

1.2.4 TNF-o.IL-1.IL-6 mRNA fy# 9 Fl RT-PCR #:#
W32 32 408 TNF-o.IL-1.1L-6 mRNA F£EKFE. R7 & MW H
Thermo Fisher Scientific 2 7] s AR RV 7™ #& i 1 32 577 &350
AT, FrA I h LAY TRA RAE G 8
W% 5 H GAPDH, B (3 H TNF-o, IL-1.1L-6 # 1 54 H .
i AS 95 °C 3 min, 48P 95 °C 30 5,38 k 57 °C 30 s, F IR AE fift
72 °C 7 min, WAS P AR LR KPFER 30 WKL IEAf 72 °C 45 s,
4 CLR-AF .

1.3 Siil2#4b 3 SRAH SPSS17. 0 B4 5%t 52 4 9 347 48 3
A3HT . LA T s Fon A R BN 2E AT R R O 25 4 A, P<<0. 05
NESHGEIEE L,

2 &% S

2.1 PMA % THP-1 gilitk %Ly Mo i/l PMA 5
THP-1 40tk 3L 24 h 5, 5 M %L Mo, U T 0
Z20] DL A0 M P R A AR D M REAE L LA 1

A RIBAT s B IS .
& 1 PMA %l #80 . J5 B9 48 g

2.2 SpA X Mo MFRMI I  SpA Hli THP-1 40 il #k 24 h
o o 20 B HG AR B R, W3R 1A 2,
x1 SpA 3¢ Mo HE5EHI R M (T L)

SpA (pg/mL) OD

0 0.4234+0.015
1 0.4524+0.011
10 0.5674+0.018
100 0.57440.020
500 0.57840.017

2.3 SpA¥EEXS Mg 43 i TNF-o IL-1 F1 1L-6 Y520 A A
WE SpA 5 Mo B H 12 h )5, B 3% R 3E W TNF-o. IL-1
HITL-6 [ 7K 3, 45 5 2 B — 2 19 500 o2 AN ) 8500 2 &R . SpA
A 5 25 4L AH e TNF-o 1L-1 0 1L-6 fi% 7K 3% B3 2 7} &5
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(P<C0. 05),100 5 500 pg/ml SpA 4[] J& Wi i 25 5 (P>
0.05), L3 2. & 3,

2 SpA ¥ Md 1 58 B 5 Il

*2 SpA RIBREX M Fix TNF-o IL-1 1 1L-6 By
2 (pg/mL,z+s)

SpA(pg/mlL) TNF-q -1 1L-6

0 127.23-11.83 47.19+4. 86 19. 26+2. 51
1 201.5349. 58 50.7244.53 19. 86+2. 81
10 214. 6748, 37 61. 7445, 77 27.3543.56
100 248. 8149, 24 81.01+4. 89 35.2743.76
500 246. 7849, 31 80.5146.33 45.6244.32

B 3 SpA 7K FxF Mo 43 ik 48 B B F B9 5 g

2.4 SpA FET A XT Mo 433 TNF-o IL-1 1 IL-6 [ 52 0
FH 100 pg/mL SpA 5 M MUl 7 6.12.24.48 h J5 B L3
W E TNF-a.IL-1 f IL-6 B9 K F. 25 R %R SpA Hl 4
TNF-o.IL-1 F1 IL-6 {4 7K 8 2 FF &5 (P<<0. 01), %y 12 h i55)
ElE(P<<0.01),12.24 5 48 h ] lL K LW B 2 F (P>
0.05), W3 3. 4,

3 SpA #I B E X Mg 43 ih TNF-o IL-1 F0 1L-6 B

#W (pg/mL,7T+5)

s ] Ch) TNF-a IL-1 1L-6

0 25.7544.89 5.68£3.94 4.56+2.23
6 224.1949. 46 67.22+5.62 24.51£3.61
12 233.98413.87 87.92£6.47 38.3544.08
24 256.12+12.86 88.52+6. 84 42.81+5.12
48 262.56211.23 92.12+7.08 46.5244. 21

2.5 SpA il # K V4 Mg 3k TNF-o.IL-1 FI IL-6 mRNA
B9 10 pg/mL SpA 5 Mg B & 12 h, I %2 U0 3 40 i
TNF-o.IL-1 il IL-6 mRNA /K, PCR 3" 3§ 7= ¥ 28 % Ji o 3k
J& » B8 2 Bandscan B 9E1T % 5 43 A1 . LA B ) 3k B H vk 4R
BOKEAE S Bactin L ¥k Z5 47 B K B 2t (RQ)E N H By 3
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mRNA xRk E . 458 B8 SpA il # 4 TNF-«.L-1
A IL-6 mRNA %) 35 B 2 7t &5 (P<<0. 05) , 100 pg/mL 5 500
pg/mL 41 B JC W] B 22 57 (P>0.05), )3 4./ 5.

B4 SpA RBEE E X Mo 53 ik 28 i B F B9 52 0

e SpA REX Mg RIZMMEF mRNA BRI (T+s)

SpA(pg/ml) TNF-« 1-1 1L-6

0 0. 2560. 021 0.14940. 012 0.10140. 012
1 0. 42570, 039 0. 22340, 021 0.175£0.018
10 0. 858=0. 056 0.426=0. 038 0. 21840. 025
100 1.078+£0. 074 0.51240. 045 0.38540. 041
500 0.926=0. 071 0.50140. 043 0.42440. 039

B5  SpARIBKEST Mo RXMME T mRNA K00

2.6 SpA HI ¥ B A % Mg 3k TNF-a.1L-1 I 1L-6 mRNA
gm] 25 R R SpA R A A SR E S S T4, 5
F 12 hiEF & (P<<0.01),12 h 5 24 h 1 48 h 41 |a] W &
£ 7 (P>0.05, L5, 6.7,
x5 SpA Fl i B % Mg F3E TNF-o IL-1 F0
IL-6 mRNA RS0 (7 +5s)

s [] (h) TNF-« 1-1 11-6

0 0.11240. 015 0.089=0. 013 0.06840. 011
6 0.615220. 022 0. 30220. 027 0.18240. 022
12 0. 856=0. 033 0.42540. 028 0. 26740. 031
24 0.826=40. 042 0.55240.0 42 0.32340. 038
48 0. 843720. 048 0.5760. 048 0.355420. 042

B 6 SpA R EE B X Mo ik 28 B8 B F mRNA #9300
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B-actin

TNF-a
IL-1p

IL-6

B8 (h)

& 7 SpA #li8 M¢ Fik TNF-o IL-1
IL-6 mRNA 5Bk E

3 it it

LU BOR 40 M BE S B M B RE H8 00 M L AT B R
R 1 R R . TR VR AR 5T B AN I R 5 e
B U0 2 8 ML o 3R B VA TR B E BB R AT, 2 2 A IR R
fiff P 1) B B,

SpA & 4 1 A 2% T & (PR W HTE 2 B R 4 Bl 3 5k
FRE I 2 B 5 4 4 A 56 TR 7 4R i) & M 25 35 BRI 1 1 35
RN E F TNF-o.IL-1 #1 1L-6, TNF-o 0] {fi 11 5 N 57 40 i
T RE SR , ¥ AN 2 M AR T B e L 4 A5 . TL-1 S Z T BE A
JHL R 5 R R A2 AR A A i R R S N T B
05 B R R RE M E R . TL-6 BN k5 SIRS 1y ™ & &
FEIE 2R % V) A 5, B Bk L4 P B 200 i % 4 4 200 it 5L A T 4
V14 3 B AR R A S B 2 R A R R 4R 1 R B AR
FH 3 R R A0 M B 45 R g, TNF-a IL-1 A1 1L-6 /&
BILAR 4 E S50 1 G 93 )05 0 8 v ) 2 24 oLV O R Bk I
T, 78 )5 8l SIRS, 755 MODS 473 3 A H 8 221 ff 4

AT AR R AR EE SpA 5 THP-1 itk 37 24
hJ5 . THP-1 4 s 55 B0 @3, 50 A i % 2 57
(P<C0.05), SpA HJEN 100 pg/mL B, 5 8 20 M 3% 58 15 ik
U, 100 pg/mlL 5 500 pg/mlL SpA 445 L I % 7
(P>0.05), 3B SpA 7£ — & ¥k J& 78 [ Py vl B g B4 5 THP-1
A5, F PMA ¥ THP-1 88 Mo J5., 54 Wk E W
SpA H:[F] T — % i) U E B WE R TNF-o IL-1 1 1L-6 f1Y
. SpA WKJE N 100 pg/mL B M¢ 43 i TNF-o,IL-1 i IL-6
KR 7R SpA ZE Bl — 8 1V A HL A AR F 40 i R A
WHIFER . SpA ¥ Mo 6 h gt n] fif 55 5% L35 TNF-o 1L~
LA IL-6 ByKF- Tt . 12 h ih g, 5% B L4 B W 3 2
F(P<0.01),12 h 5 24 h ML, B B2 F (P>0.05), £
SpA i #f TNF-o IL-1 Fl TL-6 f4 23 10 2 46 — R 19 371 42 -3 g A
st [ 355 07 3 2R« EL7E B 040 A B A e ) S A S R B
0 T B A . Mo #35 TNF-o, IL-1 #1 1L-6 mRNA Kk ¥
FISEEG A5 A S bR 52 % 45 A — 5, 100 pg/mL SpA A BY
{23 TNF-o.I1L-1 #1 1L-6 A4 mRNA B33k, 5% B4 1L
HEBFEEF (P<0.01) , HHAR I VE G — 2 1 7 & - 300 Al
i 1) -2 B 96 & » BV AE — 52 771 & A A UR) P4 L Sp A W] BH B B 58 Mo
# ik TNF-o.IL-1 #il IL-6 mRNA,

AT K] SpA BRI M 33K FORETROK 7 B Bk A
MiHF TNF-o IL-1 Il IL-6, SpA 7& )5 3h 4 i B Pk e % 0 o
N B AT AR EVE T o A HREE N S = 05T, SpA FEIR N AN
i1 5 ) 2h e B 0 1 FR IR AT .
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