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Study on the Mechanism of Pravastatin Changing Polarity Anti-inflammatory in Mu-

rine Macrophages

LI Quan-Zhong, ZHANG Yan, QIAN Zong-Jie, CHEN Hua, WU Zhi-Wei, LI Xiao-Li, and MO Xin-Ling

( Department of Cardiovascular, Affiliated Hospital of Guilin Medical College, Guilin, Guangxi 541001, China)

[ KEY WORDS] Pravastatin; Macrophage Polarity; TLR4-MyD88-IRF5 Cell Signaling Pathway;  Atherosclerosis

[ ABSTRACT ] Aim To investigate the mechanism of statins to prevent and cure atherosclerosis ( As) by the study
of pravastatin sodium changes mouse macrophages polarity and anti-inflammatory action. Methods Supernatant from
1929 cells was used to induce mice bone marrow cells into MO macrophages, then it was stimulated by LPS plus IFN-vy,
and makde into M1 macrophages, after that it was given 50 pmol/L pravastatin sodium, TLR4 specific receptor inhibitor for
12 h, then intervented with inhibition of 50 wmol/L pravastatin sodium.  ELISA was used to detect cells secretion factors,
such as the level of I1.-10 and 1L-12.  Flow cytometry was to detect the cell membrane surface antigen expression of CD16/
32, CD206. Fluorescence quantitative polymerase chain reaction (PCR) was to detect the expression of TLR4, MyD88
and IRF5 mRNA. Results The expression of 1L-12, CD16/32 and TLR4, MyD88, IRF5 mRNA in M1 macrophages
were increased, but the expression of IL-10, CD206 were higher, TLR4, MyD88, and IRF5 mRNA were lower in macro-
phages treated by pravastatin sodium (P <0.05). Compared with the 50 pmol/L pravastatin sodium group, the effect of
TLR4 specific receptor inhibitor for 12 h, then interventing with inhibition of 50 wmol/L pravastatin sodium group was not
obvious (P >0.05). Conclusions Pravastatin sodium can change macrophage polarity which plays a role of anti-in-

flammatory. It may affect the TLR4 -MyD88-IRF5 signaling transduction pathway, playing the effect of anti-As.
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Wk 200 R A4 AR X R o R i P B, 5 AT T AR R
VTR 24, 7 B7 16 30 Wk o5 4 i 4L ( atherosclero-
sis, As) BT B h R 38 T BUFRORCR . BOR B 1Y
ORI, SAETE As RYEHES R b A48 T EORAE
FH BT As BN R — Bl RFEME SR K
MRIERH |, Toll #£5Z 1A 4 ( Toll-like receptor 4, TLR4) &
HUR Ui 1 B8 #4316 R F 88 ( myeloid differentiation
factor 88 ,MyD88) , T4 Z #4715 [+ 5 (interferon reg-
ulatory factor 5,IRFS) 55 GE L B AH o) A
RETE As BUR AR b R IR E B R/E T . ATREH
AR SE B S A At TT R AR I 0 40 L 1 A
MR AVE . 7T 2K 25%) & % i@ i TLR4-
MyD88-IRFS il i {5 5 f 5380 i 2 722 155 I 41 il 12
RAEPIRIETIAT As, HH 1 I X J7 18 A S
ABIFTE LA A A 7T B 1 T T4 S0 85 37 19 /)N B
AN, PRt 7T A O e A R e #E T
RAEFRYEERE b8 53 TLR4 5 57 2 M4 ol 550 /)
T, AR S A DU, DA BA AR At 7T B R 1
TLR4-MyD88-IRF5 4l i {5 5 f& 3 3 % 52 Wil JAH 5C
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1.1 SEEEEh4

C57BL/6 /N, MM 4 ~6 JA I SPF 4,15 &
W RA LI AR A,
1.2 FERFIFLEE

fig % 4% (lipopolysaccharide , LPS) ( Sigma /A ] ) ;
=4 /N R T % vy (interferon-y, IFN-y) ( Peprotech
ANE) ;ERMIT R R (AT IE A R
&) ; /MR A % 84 % 10 (interleukin-10, IL-10) | &
48 /- % 12 (interleukin-12 ,1L-12) ELISA 4 1 X 7
(AR A EPHEARAR AT ) FITC 478 B K B 470
/N F4/80 471K ( Biolegend 2 8 ) ; FITC 4718 7 &
B A0/ Bl CD16/32 #i 1K ( Biolegend /A 7 ) ; FITC 47
T A R A0/ B CD206 Ft & ( AbD Serotec /A 7] ) ;
RNApure & 4 & RNA Feif $2 BUR 7| & ( LAE R & 40
AHHRAE) ;qRT-PCR 89 M-MLV % —#% & i %
% ( Invitrogen /A 3 ); Maxima SYBR Green ¢PCR
Master Mix( Thermo Scientific /A 8 ) ; /£ [& ZEISS Ax-
iovert-40 A | & 4 = B % %5 ; # + Tecan Infinite
M200 Pro St A % oy & B 47 (X ; % E BD FACSAria
Il 7 #F 2 2% & 3% KX 28 8 (L; 42 E Eppendorf AG
22331 A A& 4o KK E i E E Techne TC-512 4 %
PCR 1 ; % E ABI7500 Fast 52 B 7% 3 5 B PCR 1,

1.3 S|4/ 5!
TLR4 MyD88 . IRFS5 F1 ] % B-actin #7 5] 434
Invitrogen /A ] & iT & i, & K77 L& 1,

% 1. TLR4 MyD88 .IRF5 & B-actin BI5| 41551

Table 1. Primer sequences of TLR4, MyD88, IRF5 and
B-actin

& B4

TLR4 Forward 5'-AGACCTCAGCTTCAATGGTG-3’

Reverse 5’-GAGACTGGTCAAGCCAAGAA-3’
MyD88 Forward 5'-TCCGGCAACTAGAACAGACAGACT-3’
Reverse 5'-GCGGCGACACCTTTTCTCAAT3’
IRFS  Forward 5’-AATACCCCACCACCTTTTGA-3’
Reverse 5'-TTGAGATCCGGGTTTGAGAT-3’
B-actin Forward 5’-TCCGTAAAGACCTCTATGCC-3’

Reverse 5'-TACTCCTGCTTGCTGATCC-3

1.4 HRatEsE

R 8t Vats %10y 7 3=, FUME IR 6 4 7 C5TBL/6
NG T 2 B RE AR R O E #E % ,2. 5 mLiE
ST RNIE IR (20% Fa 4 M (100 kKU/L FE £
100 mg/L 4% % % t DMEM 52 3% ) % B ¥ ¥t 47 0
JJAE,LI&;@K%% 7‘375»%,2000 r/min & 10 min B
B, N A 1929 g LF 4 g M b E R MY 3 R A
(20% & 4 i1 % 100 kU/L & & % 100 mg/L % &
Z By DMEM 3353k ) 8 5%, 7 K5 7 & 3F W B 4
ML, T 1929 Bk £F 4 2 f b B R 3 SR A AT
B, 1 KRG Br e N B 20 JBD 0 B 8 R R oY B 7 4p
(PR A MO B E %5 20 f0 ), 49 B4 7 5, UL LPS
(2.5 wg/L) 1 IFN-y (50 kU/L) #m N\ 4 H 3 i 09 40
MR P, R 12h, B M BES2M, R
54T 50 wmol/L £ M T 44 ( T 52 3 & 7R b Kk
BB ) 1 mg/L TLRA 5 51 % 4K 37 ) 51 (0% 12
h &) +50 wmol/L & & th 3T 44 5 W & m j o 47 4
¥,
1.5 ELISA % iUl 48 A & F 43 i

RS R R (S o i O - R
B 1, A 1 TL-10  IL-12 #h 2 3, Aw B2 4 B9 47 08
W% E AR A EARC SRR A ,3TCHEE
90 min, 7t 4 X, im 3 F1 & -HRP #7047 ,37°C & & 30
min,ijﬂﬁ4 7//‘\',7J|:1 TMB & % ,37°C . % 15 min, fn %
AE AR 20 RORL,10 min P92 AR,450 nm 3K A I %
FKE(OD fH)
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1.6 4B AN E 4 pe BE R E R R A

JEE A B H L B e, 1,5 x 100 AN/
PBS 7t 1 X, B & 7 L&, B A 100 wL PBS # &
GH, B AN 0.5 wg FITC 4732t A B 470/ &
CDI16/32 #L 1K 0.5 pg FITC #7132 9 K B 41 /D &
CD206 i1 0. 25 pg FITC 4718 B & B 470 /D B F4/
80 YU B Xt R By [l AL 975 A&, 4°C # L % & 30 min,
2000 r/min %% 6 min, PBS % 2 24,300 wL PBS &
25 A ol
1.7 2 RNA #2EUK RT-qPCR

P2 B 40 L % RNA, # 1F 7% 46 3% BB 36 9 4 #H 4T, 2
7 3T 19 B g A% B i v ok Fn A 4 o b AT A
Pr#% & RNA Wy L & Fk &, 3 %% & ik cDNA: Oli-
g0(dT)20 1 wL,10 mmol/L dNTP 1 wL, % RNA 2 uL,
DEPC 7K 8 pL B4, 3£ 12 pL,65°C A #h 5 min &,
HE TR EAH EHBEOFEMNS x F K E
WA 4 min,0. 1 mol/L DTT 2 min,37°C /& & 2 min, &
Je N M-MLV 3 # F 8 1 min,37°C % & 50 min,
70°C An# 15 min 2 0E RRE, #2533 B 8 DNA K
BL. DL B-actin K5 B, qPCR KSR 47K 9.4 min,
F T B 4 0.75 uL,cDNA 1.5 pL,ROX & 0.05
pl, & RNA B K 6.35 wL 3% 4,95°C 10 min, {& 3 1
RK395°C 15 5,60°C 60 s, 18 FF 40 K, i F &K 3K AT
R 2700k 2T R R R LI 41 B B LB Y
1k A T X R 4 R R B,
1.8 Sit=HiE

LU H B ERREXA T EZ00, BA S-
N-K A B 5 4T 7 2 20 18] o 7 7t %5 DL P <0.05
= RARITFEN,

* 2. EEMAMREIEHRETL (v +5)
Table 2. Changes of macrophage phenotype index(x +s)

2 # R

2.1 FEREEMAMMYLEE

AR B BELE ML 25 1929 2T 4 4 B 43 Wb i)
M0 21 9 4R 7% i) 38 R T+ ( macrophage-colony stimulating
factor, M-CSF ) Y FH , 76 & 1929 J£F 4 40 i L 3 T
FIIE IR SR 7 KT, X 40 AR I /) BUE
AR PERRIC F4/80 , 7R IV 40 I 4 20 15 15 3k
91% (E 1), il HFIRLE55
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1. REMEAENRER TR R EHRIC F4/80
Figure 1. Flow cytometry was used to detect specific mark-

er F4/80 of primary cultured macrophages

2.2 EEAMREIERTL

WAL THNZH B WELRM CD16/32 BB IR R A ZA
IL-12 A5 AT M1 B B W2 4H, 1 CD206 F)
FEPE IR AN TL-10 143 W B & T M1 AU W4 g
Z(P <0.05) ; TLR4 5] + H i T4h2l CD16/32,
CD206 PHH:ZRIEHR K 11-10 JL-12 B35BT T4
H I ZEF I REE(P >0.05;32)

| CD16/32 PHER CD206 FHMER IL-10(ng/L)  IL-12(ng/L)
M1 % W4 e 79.17% +2.01% 6.86% +3.11% 120 £9 490 £ 16
HARATT BN 40.94% +1.46%"* 24.20% +1.95%" 334 +5° 84 +7°
TLR4 $0I57) + L i T 4820 39.61% +2.42% 25.31% +2.30% 342 £11 77 £6

AN BRI 0 = 1043 W TG cn =4, a2 P <0.05,5 M1 %I 5 W40 i 20 L &5

2.3 TLR4 MyD88 K IRF5 mRNA BI&RiE

AR AT T EHLL AN TLR4 457 + A AT 402
TLR4 MyD88 & IRF5 mRNA AYZEiA B # KT M1 5
E W22 (P <0.05) ; TLR4 il 71 + 5 ( A 77 4A
ZH TLR4 MyD88 & IRF5 mRNA Y551k 5 AbiT
AR MR 2E S TC AT (P >0. 055181 2)

3 4 i

ATV AT, A7 T 22541 & HMG-CoA 34 i i1 il
B TIRYT AR AE . 1 AR /s Hh k2
5] W /D R B O A AE TSR, Rl ST
FEH T T S 25 W% I A RE ] BEAT BRAMEENR B YL



996

ISSN 1007-3949 Chin J Arterioscler, Vol 22 ,No 10,2014

35 -

. TLR4
== MyD88
9 |RF5

30 1

. a
a
a a a a
0 L.
A B C

2. RT-qPCR #ill B I 48 i1 TLR4, MyD88 . IRF5 mRNA
BIRIE (x5, n=3) A M1 RIE WA, B S5 AT
HH2L,C S TLR4 KI5 + E A ABTTEA4L, a8 P <0.05,5 M1 #IE
Wi 20 f 20 LU A

Figure 2. RT-qPCR was used to detect the mRNA expres-
sion of macrophage TLR4, MyD88, and IRF5

mRNAE T ik
N
T

B A fR R, b AnsesE: P K 4 i Y 2 R sl
P/ I AN A R R sk Y H B R AIL R
TLR4 Z—Fh 2HI B BE S5 40 B LPS 456 M4F S i 52
PG PR R AR S PR AE G SR R G0 G
A, ST LI, 5 ENRE I E S
FrAY/NEURA LG TLR SRR 1T E JE DR SRR 9/
SLAEID Bk As T AE X 70% ~80% IR
TORR SR W 2R T B, I B Sk R (PR A 1R -5
A ka4 8 H 1 (monocyte chemotactic protein 1,
MCP-1) . FAZffIAZ 1 (interleukin-1,1L-1) 33k, X
Wit TLR4 AUFE As FEFH' . 1ER TLR (55800 &
BT, MyD88 J&—F & Toll/1L-1 3Z 44 ( Toll/
IL-1 receptor, TIR ) 5l ik E A7 1EA T RAE
FON; R BT el il g HRRE . WS R TLR4
Al A N O A RN 45 & J5 5 MyD88 By IE , M T
5T 56 IRFS JER MR ES ) HAHIR KA,
IRFS5 BRI /N R A BHLIE R G L BIRIE K A=
RIEHVERIES PR IRFS 54900806 sha UM o¢, BA
PRI, ASBIFE Y RIS 3 IR [ PR AR 1=
(470N B B I 1 S SRl 0 5 3 R AR AN FR I B
W2, PR AT T 4259 T 100 & 20, M1 Y [ 2
Md IL-12 .CD16/32 1% 5 A1 TLR4 MyD88 . IRF5 mR-
NA R B E T 48 7E S T8 B w4
4 TL-10 | CD206 ) 1% & Ft i, TLR4 . MyD88 | IRF5
mRNA FFRIEFEAR, FERTIA S0 A Bl b — 2D BNk
THTT 225 HA B RN, H R TLR4  MyDS8S8
IRF5 A BER KT s TLR4 RS A2 ARSI 5] + At
TTENZSY) T30 5 B At PR (A T TN 259 T T s 2

JRLAH LE S AN B d | U WS (A 7T B A T B 4
Jfl 3= 238 i TLR4 SZ (AR A A, 00 T GE £ TLR4-
MyD88-TRFS £ i {75 5-1% T30 % 5020 15 W 240 B Py e e
RAFEPR AR, B 13 TLR4-MyD88 -IRFS 40 {5
S G PR OB T RERLIR 2 —

SNZ A SE 40 L A3 - K OF & e R
YA F RV IE S A 3 B T 1 R ik AR 4k, & LA
VT2 mT 1 3 v A 15 I 40 B %) A P 2 4 BT AR 1Y
YEFT, B A I T RE £ 224 TLR4-MyD88-IRFS 41|
A5 51 B R SC I, I IR BT I As 3 4L T HY
WP SR R IEAR LI DR A ) S
Fom o 30 EWEAY TLR4 =% 4, Sk WL TLR4-
MyD88-IRFS {5 51 s = Fl OCHE /T ORI, 1M
HiiE MyD88 K e TRFS B 41 il 5 200 it 3 3% 1) ikt =
P OG> F PR AN fa] 3235 | I i BEARGE— 200 5%
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