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[ ABSTRACT ] Aim To explore the anti-inflammatory mechanisms of high density lipoprotein (HDL) by observing
the effects of apolipoprotein Al ( ApoAl), a major protein component of HDL, on the mouse bone barrow macrophage po-
larity. Methods Apo Al (5, 10, 15 mg/L) were added to the cultured mice marrow-derived macrophages for 24 h.
The expression of membrane molecules CD16/32, CD206 were detected using fluorescence activated cell sorting (FACS) ;
Enzyme-linked immunosorbent assay ( ELISA) were used to detect the secretion of interleukin-10 (IL-10) and IL-12; Re-
al-time quantitative polymerase chain reaction were used to detect the expression of Toll like receptor 4 ( TLR4 ), myeloid
differentiation factor 88 (MyD88) , interferon regulatory factor 5 (IRF5) mRNA. Results  After incubation mice mar-
row-derived macrophage with ApoAl (5, 10, 15 mg/L) for 24 h, the expression of CD16/32, IL-12 was decreased, ex-
pression of CD206, IL-10 expression was elevated, and the expression of TLR4, MyD88, IRF5 mRNA was decreased.
Conclusion ApoAl promote macrophages towards an anti-inflammatory M2 phenotype, which may be responsible for the

anti-inflammatory effects of HDL.
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tor 88 ,MyD88) . T4 Z 877 [HF 5 (interferon regula-
tory factor 5,IRFS) mRNA )31k, 78 4l g /K 463
HDL BB AL

1 #MREFE

1.1 ##
1.1.1 S%#hH% C57BL/6 /NEL (4 ~6 A, ¥k

M) R E 16 ~20 g,SPF 2, W B ¥ ¥ 7 3% 0 & 3K 52
B 4 A RN E] AR5 . SCXK (74)2011-0003

112 Z&&A B 28 jfl 3 2= 2L DMEM | &
4 3 (Hyclone A8 ) ; RILAE R (A FTHFEHEEZH.
mBRHEER, LEFNAN) ) REAE(LELE
W TANE); A ApoAl (Sigma /2 7 ) ; 55t A B K
# % (fluorescein isothiocyanate , FITC ) #7132 B A B 37t
/NE. F4/80 G 1K ( BioLegend 2 7 ) . A B 40 /N B
CD16/32 i #& ( BioLegend 2 ). k B 4t /AN B
CD206 #L & (ABD /A & ) X FITC 4712 # [& A #i &
(BioLegend A ) ; /N & & 40 jg A~ % 10 (interleukin-
10,1L-10) \IL-12 B 5 % %% % P 9 € (enzyme-linked
immunosorbent assay, ELISA ) i 7| & ( 3£ £ % £ 1 %
RAMRAF ), FASC Aria I A 21 o L (BD A7) ;
IR B 8 HL ( Thermo /A & ) 5 B 47 $L ( % [E Bio-Rad
AN E]) ;7500 Aok & & PCR {L( £ E ABI A F])

1.1.3 &3 k2 % PCR 844 RNA #
A& (o XA R A A F ) s M-MLV 3 3% %R
#| % (Invitrogen 2\ 7] ) ; 52 B 7% oF & & PCR ( quanti-

tative real-time polymerase chain reaction, qRT-PCR)

& 7l & Maxima SYBR Green qPCR Master MIX ( Ther-
mo /A7), TLR4 MyD88 IRF5 % X % 3t [ B-actin
Bl 90§ 7] Y% 1T KA Rk 3 H Invitrogen /A B R, 5l
MAFE 1,

x1. 519F5
Table 1. The primers used for qRT-PCR

PCR F B Bk

o (bp) iR

513

F:AGACCTCAGCTTCAATGGTG
TLR4 208 60°C
R:GAGACTGGTCAAGCCAAGAA

F:TCCGGCAACTAGAACAGACAGACT
MyD88 119 60°C
R:GCGGCGACACCTTTTCTCAAT

F:AATACCCCACCACCTTTTGA
IRF5 191 60°C
R:TTGAGATCCGGGTTTGAGAT

F:TCCGTAAAGACCTCTATGCC
B-actin 220 60°C
R:TACTCCTGCTTGCTGATCC

F.OF X85 ;R e L5k,
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%% Gupta 514 3 W %, CSTBL/6 /M R
Jit AL, B R B AR R R AT T B B AL 2.5
mL 5T 28 % N\ IR HE (4 20% 6 4F fiF (100 kU/L
FEF 100 g/L % & % 17 DMEM 3 %K) , "Rk &
HEAR B e, AR EREKRITHA,2 000 1/
min ( EANNE P - B cm) B 5 ~10 min )ﬁﬁ,}:%,ﬁﬂ
N4 20% 1929 fk 4F 4 4 i b W R 3% 3R 3 (4 20%
it 4F i 7 100 kU/L & & % .,100 ¢/L # & X
DMEM #: 33 ) , F 37°C 5% CO, ¥ x4 7 5,7 K
JE Wk = AE B dm A, FF R G 1929 Ak AF 4 4 i E R
i A 10% L iE B DMEM 3 3: 0% 55 1 K, P43 40 0
HEHRRENE S (A A mE), 1 KE#
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F0.25% & i L i, T3k, o, B S
x10° /M4 i ,2 000 r/min &% 10 min, 3 F &, PBS
el R, FF 100 nL PBS E & 4 M, % F 1.5 mL
EP & & A7 401K, 20 3 N 0.5 g FITC #7132 8 K
RAT/N B F4/80 FUK, 1 e FITC % By CD16/32 i
1,1 wg FITC %24 8y CD206 3751 & 3t i ty 6] A 44k
4°C # % % & 30 min, A PBS 3% 2 %, B 03300 pl
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1.7 SEERHEE PCR RNIERE RN EERL

iz | Thermo Scientific /A & SYBR Green qPCR
Master Mix i 7| &, i % E ABI 2 3] & 7500 2 7% ¢
& PCR UM, ROBLAR % 20 wL:SYBR Green
28 10 pL, PCR £ 37 51 4 (10 pwmol/L) 0.8 uL,
PCR T3 4 (10 pmol/L)0. 8 wL,ROX 0. 005 pL,
Bl B & cDNA 1.6 pl, £ & FK6.75 pl, KB4
P H :50°C T AL 22 2 min,95°C T % 14 10 s,95°C %
15 5,60°C 3R Kk 60 s,40 /835 4 3 o & K Rk A
o & BN EAREZLN 3 K, KA B-actin H W
Zat B R AR A IR & (A ACH) AT FE AR o
TLR4 MyD88 .IRF5 mRNA Hy i3t 4 &
1.8 Sit=ZEHHHh

K | SPSS 17. 0 3 ¢ B3 3k 1T 4o 3+ 2 4, #t
xxs kx, HARZFUEXA 05, 54
EZRUBRZAFTEZLM, U P<0.05 X FERHSL

TFEEL,
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AR LA, SRR B REANAE , S 1929 AT
241 i 43 5 1) L W 4 L 9 SRR R (R A
1929 BEF4E 40 M i W p RE R 58 ) E S 92 7 K
J& , FACS il /Iy B W5 40 it 4 S M b i F4/80), 45
F R 5 S0k Y 0 0 i 4 Gk 96.2% +
0.2% (K 1), T TR 8585,
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Figure 1. F4/80 expression in macrophage
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o 00 P 5% 200 i B 1 Tk A M 1) L I A i
R E Tk 2 — U AR SE B 73+ CD16/32
F1 CD206 #4171 FACS Kl (1€ 2) , BRI CD16/
32 F1 CD206 ik FHYEZR 53510 66.2% £2.17% |
0.73% +0.15% , %5.10.15 mg/L ¥ ) ApoAl
THifEH CD16/32 Rk T B, CD206 Fik L, 5
W BRI OCR AT FRE L (P<0.05;%2)
2.3 IL-10 & IL-12 4337k T B & i

M1 %5 M2 R 5 4 A A 43 00 04 48 A Pl
FAN[R] AN ] ) 4B R 2 AN [ B 98 VR H
I FRATTAE A TL-10 TL-12 33X P 40 it P 73k 13d.
HIRIRI R 2R 1005 e 40 it i e 1 A8 b, S5 R
7N BB A TL-10  TL-12 3850531 R 23.56 +4.30,
220. 87 +8. 17 ng/L; AEHE AT ApoAl T TiJ5 IL-
10 KRB W LTF 112 ik R4, SHREH
W, ZRAGIEE X (P <0.05;K3),

Table 2. Comparision of CD16/32 and CD206 in different groups(x +s,n =3)

moH TR 5 mg/L ApoAl 4 10 mg/L ApoAl 2 15 mg/L ApoAl 4
CD16/32 66.20% +2.17% 42.50% +0.62%" 24.17% +1.46%" 12.10% +1.67%"
CD206 0.73% +=0.15% 6.00% +0.36% " 13.67% +1.66% " 30.67% +2.64%"

ah P<0.05, SR, RNEVREMZ41Z MPM A, P <0. 05,
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Figure 2. Effect of ApoAl on CD16/32 and CD206 expression by FACS
® 3. FAIL10 W IL-12 Rk LB (3 5,0 =3;ng/L) R4 MyD88 . IRF5 mRNA 33k 7 5l Ky 77.8% =+
Table 3. Comparision of IL-10 and IL-12 expression in dif- 0.2% 144.9% +0.5% 58.9% +0.2% ,% 5.10.15
ferent groups(x +s,n=3;ng/L) me/L #FE ) ApoAl ZbFRJS TLR4  MyD88 IRFS mR-
WH gl > me/L 10 me/L. 15 me/L NA FRIRH T B, S B e, SR ZH LA,

ApoAl 4 ApoAl 4 ApoAl 4

ERAGIFEL(P<0.05;5£4)

Amplification plot

IL-10 23.56 +4.30 45.17 +1. 58" 474.63 +7. 03" 674. 50 +16. 53*

IL-12° 220. 87 +8.17143.73 +4.75* 53.57 £3.48" 33.07 £1.76°

aly P<0.05, SR E, ASRWR EE 24 240 =z ) 3 5 L 42, P
<0.05,

2.4 qRT-PCR #& il TLR4, MyD88,IRF5 mRNA &
E&RiE

0.001 {f ff ¥

0.0001

28 1% BN SR L DIAGI , FT L 28 5,18 5.5. 8
s tRNA Eﬁjﬁ%%o A260 “m/A280 nm ttﬁ;ﬂ? 1.8 ~2.0 Z 00000015476 8 10 12 14 16 18 20 22 54 26 28 30 32 34 36 38 40
[], & WIH2 LA RNA i R 4f . qRT-PCR K3l oree

TLR4 MyD88 IRFS mRNA ik, 9™ il £k &t BH gL 7 3. &% TLR4 MyD88 7l IRFS £ R 1 i £
'S ﬂlﬂﬂgf( & 3) ,Eﬁ*ﬁ% lﬁl?ﬁﬁ*ﬁﬂﬂﬂﬁi“@ﬁ, Figure 3. TLR4, MyD88 and IRF5 gene amplification curve in
HEBR TARRR AR 1Y (181 4) o Z52R B AT TL- different groups

+ 4. &4H TLR4 MyD88 IRF5 mRNA FRiALb#H (x +5,n =3)
Table 4. Comparision of TLR4, MyD88 and IRF5 mRNA expression in different groups (x +s,n=3)

moH RETZH 5 mg/L ApoAl #H 10 mg/L ApoAl 41 15 mg/L ApoAl 41
TLR4 77.8% +0.2% 60.5% =0.5%" 22.4% +0.4%" 10.5% +0.3%"*
MyD88 144.9% +0.5% 130. 6% +0.4%"* 100.5% +0.5%"* 95.3% +0.7%"
IRF5 58.9% +0.2% 41.6% +0.2%" 35.3% +0.4%" 34.3% +0.3%"

a iy P<0.05, SHRIA B, AR EE N2 40 22 [ W 5 Lt 3%, P < 0. 05,
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Figure 4. TLR4, MyD88 and IRF5 gene melting curve in

different groups
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