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MicroRNA-155 affects macrophage foaming through CEH
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[ ABSTRACT | Aim To study the mechanism of microRNA-155( miR-155) depending on cholesteryl ester hydrolase
(CEH) to influence foam cells formation. Methods Oil red O staining and HPLC were used to analyze cholesteryl ester
content, and the positive cells and cholesterol ester content were observed. Western-blot was used to the expression of CEH,
ATP binding cassette transporter A1( ABCA1) , scavenger receptor AI(SR-A). Results The positive cell ratio and the
cholesterol efflux were dramatically decreased by miR-155 mimics( P<0.05) ;the positive cell ratio, the cholesterol efflux, the
expression of SR-A were significantly decreased( P<0.05) , while the expression of CEH and ABCA1 were significantly in-
creased in miR-155 mimics group respectively( P<0.05). The expression of SR-A ,the positive cell ratio, the cholesterol ef-
flux were significantly increased( P<0.05) , while the expression of CEH and ABCA1 were significantly decreased in microR-
NA-155+siRNA-CEH group and siRNA-CEH group respectively ( P<0.05). Conclusion The high expression of microR-
NA-155 can inhibit the formation of foam macrophages,which may be enhanced by CEH affecting the expression of ABCA1
and SR-A.
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ABCAL itk ( LA T ) 5/ B4 B-actin FLIK
L340 % TgG L EH R 1eG (R M A F) ; ECL
KR F & BCA & -4 BN RA & (YL E A
BEEARAT),
1.2 #HBEiESR RER LA E
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AR 1 2 B HEFERMAF, FMMAN
SmLEEEARA LSRR, RREWESARE
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A 4 miR-155 mimics 1€ B ox-LDL ¥ 3= 1y 1
WA, AEAE R BT 2 O h 41,24 h 41 48 h 41,
72 h4, A 1E B ox-LDL 35 3%ty 9 9% 40 i 48 h X
4~ control Z miR-155 mimics 4 .miR-155 mimics+
siRNA-CEH 41 siRNA-CEH 41,
1.3 $E bR RIE

A2 B g L 4 B R miR-155 A 4L 4 Fr/ 3
siRNA-CEH 72 37°C T4 4 24 h, 40 i A 7 6 LK
LR E 50% 4, Lipofectamine 2000 # %t | 3
FE10%MF mERETAERFAETAK 24 h, K
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WAL ERELAL BAER 240 B, HHA A

ML F R 24 h etk dm e fn B R, # It E & RT-
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1R ,60% R B F K E S min, FILJE B k4T O
e 48 B 10 min, 60% 5+ A B 41t 30 s, PBS 7t 3
K, BR T min, FAAF AL R LA 5 min, 1%H B
AR RE L min, KEHEHFAHF, LFEHET
WML O Fee IR,
1.5 SREHEEIEEST

W & 2 40 1, B 0.9% NaCl & & 3 L&, fn
0.9% NaCl 500 L = & % 1, #8 7 i pe, 7 %
RIATER B & B ML TE R P 0 0 S R AR B T4
N EE B H 8 15%KOH BER, £ R REE
B ER RN 6= A LB EEA, B
MNFEREC K, Ik & ERERESY, R EEA
HMEEZFENFERF R, JLEF WNH B
CrO,, 1 Sk 20k RBL, hm AR 47, B L B A LA
300 pL THEE TERAFEETE, wA 100 pL 7
Wl . ERW : CIFHREARGE, R LR, 87
%4 5 min, 1500 r/min % & 5 min, X & E R B
10 pL#E A, ¥ 47 & R A & 3% % (high performance
liquid chromatography ,HPLC) 27,
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FLA ABCAL #01K,4°C 7, TBST % 3 K, & K
10 min, & lm N AR A L 4B (HRP) AR 32 1L F 41
A 1gG (1 :200) (1 FH R IgG (1 :200) ,4CHE
2h, REIKREAK . EH,
1.7 Sit=ZEH*E

5 Jl SPSS13.0 for Windows 4 1+ # 2 34T 4 7,
B axs KR, A #0488 % F K A ANOVA 77
HHAT M, M P<0.05 £ T £ R EH K F

2 # R
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1. M4 O & FHBZE LR AR 10 15 5 & BRI 20 B B9 B 33 & = ( x400)
Figure 1. Oil red O staining was used to detect the relative content of positive cells after 24,48 ,72 h( x400)

1. ML O FEPHEHMMEIX S EH 1 (x£5,n=6)
Table 1. Oil red O staining positive cells(x+s,n=6)

2.2 miR-155 Xt ERE A E AT IR P AERERH

=210

4y 4 FHE 4R T 4% (%) 50 h #HHEE, 24 48 .72 h 4 CE . FC . TC &=
0 héﬂ 52.45+2.06 & CE/TC tlﬁ{ﬁﬁ]%ﬁﬁ%fﬁ(}’<005) o 5 24 h 2H [:K
2 A~ EL v
24 b 4 309941 80" i, 48 72 h 41 CE .FC . TC &+ & CE/TC (i3
, IR (P<0.05) ;1M 48 h 415 72 h A b4, Fik4s
48 h 2H 21.06+1.36" . NN . N
FRICH 22 5 (P>0.05) , $E/R3958 miR-155 3Rik
72 h 4 19.79£1.49"

a ;¥ P<0.05,5 0 h 41 L4 ;b i P<0.05, 5 24 h 4 10,

% 2. HPLC K &AL EBEKBILE R (x+5,n=6)

FE P T2 50K 200 P DL T P 1 5 B, L 254 4 P
[l 48 h i, AR AN — PR (KR 2) .

Table 2. The cholesterol metabolism was analyzed by HPLC (x+s,n=6)

| CE( ug/10° cells) FC(pg/10° cells) TC( g/ 10° cells) CE/TC(%)
Oh#H 0.62+0.07 0.48+0.03 1.01+0.03 61.38+2.15
24h 0.46+0.03" 0.31+0.02° 0.92+0.04* 50.00+1.87"
48 h 4 0.25+0.04" 0.18+0.01* 0.81+0.02* 30.86+1.92"
72 h 24 0.24+0.03" 0.19+0.02" 0.80+0.01" 30.00+1.34"
a i P<0.05,5 0 h HLH ;b By P<0.05,5 24 h 4K
2.3 miR-155 mimics X EREKMPE A CEH RiEH  HUR(E2),

=]

50 h 4,24 48 .72 h 4 CEH & 4 %35
IR (P<0.05) ;{H >4 miR-155 mimics 1 148 3
48 hit} CEH 9 3R I5 N 501 g 35k 45 Bl 4 1
] A ZE K miR-155 mimics BEW] 3458 CEH & [
(IR E YR F B RIS 48 h Bhas 3 g £ R

2.4 miR-155 mimics /5% siRNA-CEH Xt31% L 40
B A CEH RiERIFNT

5 control 4H HAS ,/EH 48 h 5 miR-155 mimics
ZH P R A0 N CEH 2K I AY 35 (P<0.05) ;
miR-155 mimics+siRNA-CEH 20 1 siRNA-CEH 4 %
W@ 4 CEH S HAYERIA (P<0.05) (K13)
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Figure 2. Western blot was used to detect the expression of
CEH in foam cells
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[ 3. Western blot #ill %4083 48 CEH MIRIEER

124 control 4,2 ¥ miR-155 mimics 41,3 & miR-155 mimics+siRNA-
CEH #1,4 9 siRNA-CEH 21, a & P<0.05,5 control £H FLE L
Figure 3. Western blot was used to detect the expression of
CEH in foam cells

2.5 miR-155 mimics FA/3% siRNA-CEH Xt B L& 28 i
2 LA b=

AL 0 Jem g5 UK 4, 5 control 2 L4, miR-
155 mimics ZH AR 40 A BAYE Fo R I 8 B AIK ( P<0.05) ;
M miR-155 mimics+siRNA-CEH 2H . siRNA-CEH #H 7
TR A BH 1 L 2B S 0 (P<0.05) (£ 3 K 4) .

F 3. MO O EAMMAMMENEEN T (vs,n=6)
Table 3. Oil red O staining positive cells(x+s,n=6)

4y 4 FHEEAIIE % (%)
control ZH 63.32+£2.71
mimics ZH 40.97+1.99*
mimics+siRNA-CEH 2H 78.52+3.11°
siRNA-CEH 4H 79.56+3.65"

a N P<0.05,5 control 4 L HLEL,

2.6 miR-155 mimics /8 siRNA-CEH X B I 28 i
AFENEERERERNZ M

YEH 48 h J&5 , 5 control ZH L4, miR-155 mimics
MR CE FC \TC & & CE/TC H{E A
WK (P<0.05) ; 1M miR-155 mimics+siRNA-CEH
ZH siRNA-CEH A IR 4 ffi )N CE . FC.TC & & M
CE/TC LU (B WA (P<0.05) (£ 4)
2.7 miR-155 mimics #1/8 siRNA-CEH X315k 41X 48
B ABCA1 #1 SR-A E R RIZHI N

5 control 4 Ft %, miR-155 mimics ZH Zf g
ABCA1 A9 I 35 5% ( P<0.05) , 1 SR-A #RH
() 223k BB AN ( P<0. 05) ; miR-155 mimics+siR-
NA-CEH #HF1 siRNA-CEH ZH 41 ifi N ABCA1 H)523A
BRI H] (P<0.05) , 11 SR-A 8 A 1 #3585 0 2
W5 (P<0.05) , $2/8 miR-155 A g4 CEH 3k
P ABCAT Fll SR-A FYFRIK, PRI P03 UK 240 i 1
R (ES)

s Wl e |
e, ok
e TR

R RN

P Y R e ¢ VT e <
4. ML O FEENIERA 48 h [, FARZE MKW 1F R K BE M MEAE T & 2 (x400)
ZH .miR-155 mimics 21 ,miR-155 mimics+siRNA-CEH £ .siRNA-CEH 2H .

INZEZ A7 53904 « control

Figure 4. Oil red O staining was used to detect the relative content of positive cells after 48 h(x400)
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& 4. HPLC ST & HBEEERBLE R (xv+5,n=6)

Table 4. The cholesterol metabolism was analyzed by HPLC (x+s,n=6)

il CE(pg/10° cells) FC(ng/10° cells) TC( pg/10° cells) CE/TC(%)
control £ 0.69+0.05 0.50+0.07 1.12+0.03 61.60+£2.15
mimics 4 0.41+0.04" 0.37+0.05" 1.01+0.04" 40.59+1.87°
mimics+siRNA-CEH 2H 0.81+0.02" 0.68+0.06" 1.23+0.02° 65.85+2.85"
siRNA-CEH 2 0.79+0.08" 0.66+0.04" 1.19+0.05* 66.38+2.45"

a >} P<0.05,5 control 4 ILEZILEE,

1 2 3 4
—a

“ % ABCAT

60 1 a OABCA1
0| _J_T_ mSR-A
m 40 |
P
K30 |
20 |
10

0 12 3 4

1 2 3 4

[E 5. Western blot 4l & 240 A 1 ABCA1 #1 SR-A B
EER 1 4 control 4,2 2} miR-155 mimics 2, 3 & miR-155
mimics+siRNA-CEH 41,4 7 siRNA-CEH 41, a i P<0.05, 5 control
4 R L,

Figure 5. Oil identification of expression of ABCA1 1 SR-A
by Western blotting
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HIRAMETE As T G B h iR 8 7+ 2
FOFEF o 00 A 200 it bl IV P I 200 i PN I
PR B B T HE AR, Y g Joit o R 38— e e
WG A0 LA AL R S TR A, 1T 2 AR T 80 1 94 A 4
W& T Ak S AN TR As OISO, 38 AT LA Ik
oL PRl -4 R A T, IR 1 BRE BRI R AR AR
N FEARBE S AR P, 5 B Hem 24 7%, i i 5
SO A ZE PG BT R DR, I e A Ak 4
ML TE AE As BB iR RS T EEW
EM,

ARSI Jei M40 O Y (A F HPLC JIH [&] B
B & i Mk & B, BE#E miR-155 mimics 1 FH ]

FRER | ELT LI AT O Y €0 B A =R 0 A (] i g
X RRAIG, O Bl AR B TRD A S a2 — 25 T
5 (H Y4 I a) R 5 48 h i %A Rl A R — 5
R IR A AR W TE — 5 B ) N B R B
WEZH A miR-155 (435 T L B S 41036 5 00 240 i 1)
HARACFERE . AWF5E X GE T Western blot A & 2,
i miR-155 mimics 1 FH A 8] (1) 2E 4 B 15 20 A 1N
CEH 5 H 1Y 3k W g 9l 41 i | {H*4 miR-155 mimics
YEHTI[E] I 48 h B A s AR R TR . 1
ARG 45 R W5 AR N miR-155 () 3&ak Al
LA S5 00 ] s 0 1 e TR AL R B O HL R AR
AIESME VR4 N CEH EHAEILA L, N
TEBH AR A58 A T 3E— 25 I AH C W 5%, 45
KB, Y AR B VA0 L CEH /) 23k A miR-155
mimics 3 58 CEH 2 15 (9 4E F %% B 2 400 &), [A) B
miR-155 mimics 17l 5 6 40 1] 90 7 200 it 5% £k i 1
FHE I AR, DL ERFFE4S R R, miR-155 7]
SR 1 S WA b CEH (1% 2 25 I 4 i v 7k 2
LRI B

WA L EL TR AL A TE B As 1) LI R
53 IV 241 L 30 o Y7 3 < A7 4 (SR-A) X g I Ay 5 U 2:
IR ANMTE B G4 SR-A A DL 91 v 20 g, |
ox-LDL BYRE LSS A5 T RETCFR il £ 5 ox-LDL,
A6 15 I 200 A P R R S R A G TR i
BRI TS5 & & 2R A1 (ATP binding cassette
transporter A1, ABCA1) MR A8 H , HAE B g4
L r ) 32 TR AR A e L PN T P R A O S
I ABCAT &3k 1T LU 5 10 200 it P4 I o 5 R A R I
E—2 I VR RBF SR ZE R R . 5 control 41
Fe# , miR-155 mimics+siRNA-CEH £ 1 siRNA-CEH
ZH ABCA1 By 3k W] W FEAIL, 1 SR-A1 Ay FRIA ] 5
HA58 ; miR-155 mimics 2 ABCA1 B3R 3K B I 3453 |
1M SR-A1 BRI WAL, XA REY], g
iKY miR-155 A AT LL3E 58 B B4R L P ABCAL 1)
FIk L REIIHI B WELN ML SR-A1 Y RIA, (B4 E
WEH LN CEH 1Y Rk g A0 il B miR-155 A9 X Fi 4
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FEUI A S5 8 B AT

ZE P, miR-155 W] DL g2 e 05 40 i 19 76 7Kk
fbit A, {3 miR-155 f3X Fh4E FH AT BE & i 4 4n
i I CEH By3& , #E M52 0 ABCA1 Fil SR-A1 S5 4H
KA B FRIRRAF LIS,
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