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Effects of Atorvastatin Combined with CORM-3 on Inflammation and Oxidative Stress Indexes in
Atherosclerotic Vulnerable Plaque Model Rats

WEI Gang', BAO Xiaomin', ZHANG Ying?, HUANG Weiyi' (1.Dept. of Cardiology, the Affiliated Hospital of
Southwest Medical University, Sichuan Luzhou 646000, China;2.Dept. of Functional Lab, Southwest Medical
University, Sichuan Luzhou 646000, China)

ABSTRACT OBJECTIVE: To study the effects of atorvastatin combined with carbon monoxide releasing molecule 3 (CORM-3)
on inflammation and oxidative stress indexes in atherosclerotic (AS) vulnerable plaque model rats. METHODS: The rats were
randomly divided into control group (normal saline, i.g.), model group (normal saline, i.g.), statin group (atorvastatin 2 mg/kg,
i.g.), and statin+CORM-3 group (atorvastatin 2 mg/kg, i.g.+CORM-3 10 mg/kg, i.p.), with 8 rats in each group. Control group
was fed with basal diet, and the right common carotid artery was exposed to surgery without injury and was treated with normal
saline instead of drug; other three groups were fed with high-fat diet+right common carotid artery injury-+heteroprotein injection to
induce AS vulnerable plaque model, for 10 weeks; and then they were given relevant medicine for intervention, once a day, for
consecutive 2 weeks. 24 h after last medication, abdominal artery blood was collected; the concentration of LDL-C and HDL-C
were determined by fully automatic biochemical analyzer. The levels of hs-CRP, IL-10, MCP-1 and MMP-9 in plasma were
detected by ELISA; plasma levels of MDA and oxidized low density lipoprotein (ox-LDL) were determined by chemical
colorimetry; the protein expression of heme oxygenase-1 (HO-1) was determined by Western blot. The pathological changes of
right common carotid artery were observed under light microscope. RESULTS: Compared with control group, the levels of
LDL-C, hs-CRP, MCP-1, MMP-9, MDA and ox-LDL, and protein expression of HO-1 were increased significantly (P<<0.05),
while the levels of HDL-C and IL-10 were decreased significantly in model group (P<C0.05) ; the right common carotid artery
formed obvious AS plaques. Compared with model group, the levels of LDL-C, hs-CRP, MCP-1, MMP-9, MDA and ox-LDL
were decreased significantly in statin group and statin+CORM-3 group in model group (P<<0.05), while the levels of HDL-C,
IL-10 and the protein expression of HO-1 were increased significantly (P<<0.05). Except for LDL-C and HDL-C, the improvement
of other indexes in statintCORM-3 group was more significant than statin group (P<<0.05); pathological changes of right common
carotid artery in statin group were not obvious, but the pathological changes of rats in statin+ CORM-3 group were significantly
alleviated and plaque structure also tended to be more stable. CONCLUSIONS: Atorvastatin combined with CORM-3 is better than
atorvastatin alone in improving inflammation and oxidative stress indexes of AS vulnerable plaque model rats, and can promote the
stability of AS vulnerable plaques.

KEYWORDS Atorvastatin; CORM-3; Atherosclerosis; Vulnerable plaque; Inflammation; Oxidative stress; Rat
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LDL-C ¢ & W] (5 F% 1% , HDL-C & )i 0] 0] &8 7 (P<
0.05), fihiT41 57T +CORM-3 41 4%, LDL-C \HDL-C
W 22 RGN (P>0.05), 41K R+
LDL-C HDL-C#JZ ISR L 1.

®1 £AXRMEFLDL-C HDL-CiREMUELR

(xt+s,n=8)
Tab 1 Results of plasma LDL-C and HDL-C concen-
tration in rats of each group(x+s,n=8)

A5 LDL-C,mmol/L HDL-C, mmol/L

papiciil 200+0.18 243£0.07

ikl 530£0.17° 1.08+0.08"

AR 3.68+0.11°" 1.5840.08"

fBiT+CORM-3 4 356013 149007
T 5% AL e, *P<<0.05; SRR [ #E,"P<<0.05

Note: vs. control group, *P<<0.05; vs. model group,’P<<0.05

3.2 MBHRESENMNHIERTH

L0 M2 b B, Ax 3 41 R BRI 3K R hs-CRP
MCP-1,MMP-9, MDA, ox-LDL 7K -] B & F} 55 (P<
0.05) , IL-10 7K ¥ Bl B F& IR (P<<0.05) . S RIL Hh 4,
7T 20 7T +CORM-3 ZH K B ifil 5 hs-CRP \MCP-1
MMP-9 ., MDA . ox-LDL 7K *F- ] B & & Ik (P<<0.05) ,
IL-10 7K B 5715 (P<<0.05) . S5 iT4 ek, fhiT+
CORM-3 41 Kk FUIfL 3 H hs-CRP \MCP-1 ,MMP-9 MDA ,
ox-LDL /K-35 B S F& AL (P<<0.05) , TL-10 /K- HH & T 1=
(P<<0.05) . &2 K BUIM I h S TE A8 b (10 2 25 2R DL 3%
2, AR BAR PRI E S5 R L2 3
F2 BEHRROLEPREEFHUESLER (x s,

n=8)
Tab 2 Results of plasma inflammation indexes in rats
of each group(x+ts,n=38)

415 hs-CRP,pg/mL 1110, pg/mL MCP-1,pg/mL MMP-9,pg/mL
byt 206+0.18 181.241696 276254 6.62 049,09 +45.43
enikil 449+0.11" 60.07£5.70° AIME118" 174305454397
T4 349£010° 0768+371°F  350.09£10337F  1334.14£82877
WIT+CORM-341  25140.03"  14096+281° 301624887 11087345473

TE: S IR AL, P<<0.05; S RERIA L AL, "P<<0.05; ST 4
45, *P<<0.05

Note: vs. control group, *P<<0.05; vs. model group, ’P<<0.05; vs.
statin group, “P<<0.05

*3 FHARMEHDEUMBIEHRHNELER (x£5,
n=3,)
Tab 3 Results of oxidative stress indexes in rats of
each group(x*s,n=38)

ikl MDA, nmol/mL ox-LDL, pg/nL
popi 935+041 078005
BRa 20.83£0.54° 42240.06"
T4 15.3440.54" 2841005
fBiT+CORM-3 4 11.4940.75" 14540047

TE: S0 HRAL LE A, * P<<0.05; SHERIZ LA, "P<<0.05; S i1 4
H#,4P<<0.05

Note: vs. control group, “P<<0.05; vs. model group, 'P<<0.05; vs.
statin group,*P<<0.05

TEIEE 2019EFE05FEIE

3.3 HO-1EERETH

X HEZH BERIZ AT 4H Ath 7T +CORM-3 41 K FR 1)
HO-1 5 [ 4H % 2% 35 1 43 511 2 0.050 + 0.008,0.093 +
0.007.0.226 £ 0.015.0.397 +0.012, 5%f BEZH i, Hidy
341K B HO-1 & 11 AH X R 35 1 ¥ B 8 7 & (P<
0.05), SHEAIZH g, AthiT2H At T+CORM-3 20 K FIY)
HO-1 & AR IR 48 5 (P<<0.05) . HiT4l
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Fig 2 Results of protein relative expression of HO-1
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in rats of each group
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Fig 3 Histopathological changes of right common ca-
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