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The combination of atorvastatin and L-4F improve the anti-oxidant and anti-inflammatory
properties of HDL to reduce atherosclerosis in ApoE knockout mice
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[Abstract] Objective To study the effect of atorvastatin combination with L-4F on anti-oxidant and anti-inflammatory prop-
erties of high density lipoprotein(HDL) in apoE’ mice fed with high-fat diet. Methods Fifty 8-week old male apoE” mice were fed
with high-fat diet, while twenty 8-week old male C57BL/6] mice were given normal diet as normal control group. 4 weeks later, 10
mice in each group were sacrificed. The rest apoE/ mice were randomly divided into 4 groups:atherosclerosis (AS) model group(fat
diet) ,atorvastatin group (atorvastatin treatment with high-fat diet) , .-4F group (L.-4F treatment with high-fat diet) .and atorvasta-
tin combined with L-4F group(received atorvastatin + [-4F treatment with high-fat diet) ,and each group has 10 mice. At the end
of 8th week, 10 mice were sacrificed in each group. The activity of PON1, MPO. LDL-C, and HDL-C in serum were detected.
Results Atthe end of the 8th week, we got the following 4 points:Compared with the AS model group, the activity of PON1 in each
drug groups increased significantly(all P<Z0. 05) . while the activity of MPO decreased significantly(all P<Z0. 05) , And the levels of
serum LDL-C decreased significantly(P<Z0. 05, P<C0. 01) , while the levels of serum HDL-C increased significantly(P<Z0. 05, P<C
0.01) in both atorvastatin group and atorvastatin combined with .-4F group. No significant difference was found in LDL-C and
HDL-C level between AS model group and L-4F group(P>>0. 05). Compared with the atorvastatin group and L-4F group, the activ-
ity of PON1 and the level of serum HDL-C in atorvastatin combined with L-4F group increased significantly(all P<C0. 05) , while
the activity of MPO and the level of serum LDL-C decreased significantly(all P<Z0. 01). Conclusion Atorvastatin and [.-4F can im-
prove the anti-oxidant and anti-inflammatory effects by up-regulating the activity of PON1 and reducing activity of MPO in serum to
reduce atherosclerosis. L-4F didn't inflence the level of LDL-C and HDL-C in serum. The atorvastatin combined with L-4F not only
can be more effectively lower cholesterol levels, but also can increase the PONI activity and decrease the MPO activity. The effect of
anti-atherosclerotic was better than single drug used.
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LDL-C HDL-C
2451 n
45 4 JAF (mmol /L) %5 8 JAI A (mmol/1) 45 4 7R (mmol /L) % 8 J& A (mmol/L)
E X IR 4 10 0.47+0.11 0.54=+0.12 2.4440.46 2.54+0. 21
T %k BR 4 10 8.42+1.01 9.78+1.13¢ 2.85+1.21 2.48+0. 321
BT 6 AR A T 2H 10 — 8. 2141, 08¢ — 2. 8440, 374
L-4F 4 10 — 9.54+1.05¢ — 2.5840.45
BICARMBITHE A L-4F 41 10 — 7.764+1, 020 — 3.08740. 48¢

©P<C0. 05, 5 R4155 4 AR L. P<<0.05,¢: P<T0. 01, 5 [A] 8] 1 % %t B 4L [ )t %8542 P<<0. 05, P<<0. 01, 5 [m] I A5 0 % AR 4 HE 5551

P<C0.01, 5[ L-4F 4l b, — O R ELds .

2.2.2 [ AR bR BTFEARATT A5 8 JH AR/ B M i
LDL-C 7K - & 3 5 F [A) 39 1E % % BR 20 (P<C0. 01) , %5 [m] 4 A 7Y
X HE4H 25 REAR (P<C0. 05) , Tii/N B ML HDL-C 7K F- %% [7] 44
BT %t BE 20 B T &5 (P<C0. 05), L-4F 4145 8 J& K/ R il i
LDL-C.HDL-C /K - 5 [vi] J 855 8 %t JOA 1L 45 22 B B &
() P>0.05), FFCARAMITHS L-4F 4/ R 8 JH K M i
LDL-C 7K 55 5700 % BE 21 L-4F 41 i 2 PR A% (3 P<<0. 01), T
I HDL-C 7K 8 2 @ (P<<0. 01D, W3 2.

3 it T

HHi T AS RmOLFI R £ Bl A H — 54107,
TE AS kAR R b A A B R PR RN A Il g R B E
F/E M, HDL (0 AS 1 FH 35 2 3% 9 e 2L 2 F JIB [ gt 4% 5
EILHR AP & 2h A th & 35 MR DY . BTG AR M T oA
HMG-CoA i J5 iff 3£ £ 1 30 41 770, 58 52 30 ) HMG-CoA i J5
it T IEL i EE A JEF I P A o B EK O 5 REL D I RN 2B 5 K 7L 5
AN ) B 3 b 4 55 1M ¢ HDL-C MR 2 (1 Al 9K -, LAF
LA A I 1] 508 2 2 A P L B A I A AT oK S BE LR AS T
JE A0 ) 8 A IR 40 s DA B B AR AR AT . PONIL 3
K MPO 3% 1 7] J e HDL 14t S A4t & DR .

PON1 j& HDL &% M bi & iz —, a9 LDL # A 1k
164 K i o 2 S Ak HE B DT R FE BT AS B9 1E . s o
" BB PONT i bk 05 & A4 AS, i H 45 18 % BRI . 3
HDL I LDL 5 45 5 8 SR b . A BF 58 & 3 AS BERA 1 7
PONT {5 M IE % X F 418 B F B, 5 DL L 458 — 3. MPO
& — PR A AL, L Ho Oy £E IS4, vF 7= 2 i 36 4k 5 v e 7=
Py Rl A DL apo AT Ok B8 5 (AR 2 4 R A B AR L AR AR
5 AS BRI IR HG B, & 25 4L il vE PONT 36 1 W 3% 7t
i MPO & 1 G 25 G, P 2 6 JH Eb B 2 o A 25 22 57 4%
RBFE AR AT R L-AF ¥4 B F Th 8 i iE PONL 3% ¥ A%
i MPO i 1k, il sk 38 HDL @40 S Ak DB . 925 16 1 m] LA
#F— 8 HDL HiA b h a0 T2 6l . 3 0 I A 1
PR T B A SRR 1

& % 3k

[1] Calabresi L, Gomaraschi M, Franceschini G. High-density
lipoprotein quantity or quality for cardiovascular preven-
tion? [J]. Curr Pharm Des,2010,16(13):1494-1503.
TR, B3, AR L S R R i AR 1 0 2 0 I [
Weis N bt A AL RE MR L) . P E A 448, 2013, 28(1)
25-28.

[3] Filip M, Maciag J,Nosalski R, et al. Endothelial dysfunc-

[2]

(4]

L6]

L7]

(8]

(9]

[10]

[11]

[12]

tion related to oxidative stress and inflammation in
perivascular adipose tissue[ ] |. Postepy Biochem,2012,58
(2):186-194.

Beattie JH, Gordon M]J, Duthie SJ, et al. Suboptimal dieta-
ry Zinc intake promotes vascular inflammation and athero-
genesis in a mouse model of atherosclerosis[ J]. Mol Nutr
Food Res,2012,56(7):1097-1105.

Tang W, Hartiala J,Fan YY,et al. Clinical and genetic as-
sociation of serum paraoxonase and arylesterase activities
with cardiovascular risk [ ]J]. Arterioscler Thromb Vasc
Biol,2012,32(11) :2803-2812.

Movva R, Rader DJ. Laboratory assessment of HDL het-
erogeneity and function[]]. Clin Chem,2008,54(5) ;788-
800.

Emerging Risk Factors Collaboration,Sarwar N, Perry P,
et al. Major lipids, apolipoproteins, and risk of vascular
disease[J]. JAMA,2009,302(18) :1993-2000.

Ford MA, Mcconnell JP,Lavi S,et al. Coronary artery en-
dothelial dysfunction is positively correlated with low
density lipoprotein and inversely correlated with high den-
sity lipoprotein subclass particles measured by nuclear
magnetic resonance spectroscopy [ J ]. Atherosclerosis,
2009,207(1) :111-115.

Fisher EA, Feig JE, Hewing B, et al. High-Density lipo-
protein function, dysfunction, and
transport[ J ]. Arterioscler Thromb Vasc Biol, 2012, 32
(12).:2813-2820.

Sattler K, Levkau B. Sphingosinel-phosphate as a media-

reverse cholesterol

tor of high-density lipoprotein effects in cardiovascular
protection[ J ]. Cardiovasc Res,2009,82(2):201-211.
Tashiro J, Miyazaki O, Nakamura Y,et al. Plasma prebe-
tal-HDL level is elevated in unstable angina pectoris[]J].
Atherosclerosis,2009,204(2) :595-600.

Ng DS, Chu T, Esposito B, et al. Paraoxonase-1 deficiency
in mice predisposes to vascular inflammation, oxidative
stress,and thrombogenicity in the absence of hyperlipi-
demia[ J ]. Cardiovascular Pathology. 2008, 17 (4): 226-
232.

e H . 2014-10-18 & 18] H 4. 2015-02-22)



