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[ Abstract] Objective Atherosclerosis ( AS) is a common pathological basis of cardiovascular diseases. Adiponec-
tin (APN) has been shown to have an anti-AS effect, and the underlying mechanisms, however, are largely unknown. Nu-
clear transcription factor kB (NF-kB) has also been regarded as a proatherogenic factor, mainly because of its regulation of
a variety of the proinflammatory genes linked to AS. It is hypothesized that the inhibitory effects of APN on AS is through
the inhibition of NF-kB signaling pathway. The aim of this study was to test the hypothesis via investigation and validation
of the inhibitory effect of APN on AS in ApoE ™~ mice, and to delineate the roles of NF-kB signaling pathway in modulating
the APN effect on AS in vivo. Methods APN overexpression in ApoE ™"~ mice were mediated by transfecting adenovirus
bearing a vector encoding for APN and enhanced green fluorescent protein ( Ad-APN-eGFP). The AS in ApoE ™~ mice was
induced by feeding a high-fat diet. To validate the inhibitory effect of the adenovirus mediated APN overexpression on AS in

[ELTE B /R HIA X H AR SR SRS H (20152110095 ) 5 57 555 500 B 2 1 5 S0 % -4 F 3t i K 5 S0 0 &8 0
T %54 (2010DS890294 ) il A ( SKLIB-XIMDR-2014-16) ,

[EEE ] EEM(1983 - ), 2, By BBFSE 5, WF9E 07 1) < 0 L5998 22 S A B T VE AL SR L] . E-mail ;. wxuemeil 983 @ sina. com

[EWEE IR T (1973 - ) Bz, FAEBEN, BT )5 16 O R8T . E-mail: 65242155@ qq. com



176

o (5] SIS SRR 2016 4F 4 F 4524 #4552 W Acta Lab Anim Sci Sin, April 2016, Vol. 24. No. 2

the ApoE ™"~ mice. 120 male ApoE ™~ mice aged 12 weeks were randomly and evenly assigned into two groups (60 mice
per group) , and were fed with a high-fat diet to induce AS. At O day, 2, 4, and 6 weeks of high-fat diet feeding. The 2
groups of mice were injected intravenously in the tail with either 100 pl (3.0 x 10°p. f. u) of Ad-eGFP virus ( control
group) or the same amount of Ad-APN-eGFP virus ( APN group). Blood samples and aortic tissues were taken at O day, 4,
and 8 weeks of high-fat diet feeding. For the blood samples, FABA was used to analyze the concentrations of blood lipids
and ELIZA was used to test the concentrations of serum APN. For the aortic tissues, oil red O staining was used to detect
the surface lesion percentage. Masson staining was used to evaluate the collagen content and fibrous cap thickness of the
plaque area. Immunofluorescence method was used to detect APN and NF-kB p65 expression. Western blot was used to de-
tect the expressions of APN,nuclear NF-kB p65 and the downstream factors of NF-kB pathway. Results APN inhibited
the formation of atherosclerotic plaque in ApoE "~ mice. The lesion formation in aortic sinus was significantly inhibited ( P
<0.01). Compared with the control group, the oil red O staining showed that the surface area ratio of atherosclerotic le-
sions was decreased significantly in the Ad-APN group (P <0.001) . the percentage of surface lesions in the 4 weeks
groups was 27.78 +8. 64 vs. 33.02 £5. 18 (% ) ; the 8 weeks groups was 31.58 +5.87 vs. 52.16 £5.79 (% ). As the
serum APN was increased ,the concentration of TC, TG and LDL-C were significantly decreased( P <0. 001 for all) , and
the growth of body weight was slowed down( P <0.05). APN effectively inhibited the expression of NF-kB nuclear protein

p65 and inflammatory factors. Conclusions
hibiting the NF-kB pathway.
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Fig.1 Schematic diagram of the experimental protocol
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Fig.2 The gross appearance of the surface of whole aorta lesions. Oil red staining (n =6, x + s )

R4 8 JX IRLUMARI R T AL O T AR ISR (n =6, 2 £ 5)

Tab.1 Mean lesion area and mean lesion rate at 4 weeks and 8 weeks in the control and APN group (n=6,x =5 )

il I it/ %o YRR um?

Groups Collagen content Fibrous cap areas
Xt HEZH 4 J7]/CON 4 weeks 27.30 £2.28 65.63 £20.19
T4l 4 &/ APN 4 weeks 28.97 £2.54 " 89.59 +4.78 **
X HEZL 8 JH/CON 8 weeks 23.15 1.28 45.83 +5.64
T2l 8 J#/APN 8 weeks 26.65+1.81" 84.18 £9.17**

T SR IRAALL, * P <0.01; ™ P <0.001,
Note. Compared with the control group, *P <0.01; ** P <0.001.

F2  MIHERREFMAGKTLE (=12, % £5)
Tab.2 Comparison of the serum APN and TC, TG,LDL-C, HDL-C levels (n =12, x +s )

sy i T i = M i gt

Groups APN/ pg/mL TC /mmol/L TG /mmol/L mol/LL Jmmol/LL

X HEZH 0 K/CON Oday 23.64 +9.17 7.27 +3.51 0.61 +0.34 0.79 +0. 46 0.95 +0.41
F#izH 0 K/APN Oday 23.60 +9.66 8.01 £3.07 0.49 +0.24 0.96 +0.52 1.38+1.18
XTHEZH 4 J5/CON 4 weeks 21.44 £6.91 32.43 £10.77 1.18 +0.31 10. 14 +1.48 1.29 £0.55
T-i4H 4 JE/APN 4 weeks 71,13 £21.63 28.66 +8. 11~ 1.03 +0.39 ™ 8.06+1.74* 0.91+0.33
X} HEZH 8 J5/CON 8 weeks 19.30 £6.25 38.12 +6.36 2.01 +0.77 10.95 £3.23 1.86 +1.60
T1i4l 8 J&l/APN 8 weeks 80. 03 +36.86 ™ 24.54 +8.29 " 1.00 £0.30 ** 7.57+1.46* 1.07 +0.26

W GXHBAAL,*P <0.05; % P <0.01; * P <0.001,

Note. Compared with the control group, *P <0.05; * P <0.01; ** P <0.001.
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Fig.3 Histology of the aortic arch root. (Masson staining, x200,n=6, x +s )

Fz 3 JRIKZF A NF-kB p65 ZEMBFFHEL(n=6,x +s)
Tab.3 Expression of adiponectin and NF-kB p65 in the aortas(n =6, x = s )

I3 R ER BPE R IA 08 P R L p65 PRI i I8 P BRI B Y LE e
Groups APN/intimal area/% p65 * (intimal + medial ) area/ %

Xt HR4L 0 KX/CON Oday 9.84+1.97 4.73 £1.20

TFHiZH 0 K/APN Oday 10.81 +2.12 4.44 £1.58
X} HEZH 4 J&/CON 4 weeks 18.10 £5. 17 7.95 £1.46
T1idl 4 J&/APN 4 weeks 41.51 £12.67™ 6.05+1.23"
XI R4 8 J&/CON 8 weeks 23.46 £3.05 11.92 £2.18
T2 8 Jil/APN 8 weeks 64.79 £7.21 " 7.94+1.53*

T SXHRALMLE, * P <0.01;™ P <0.001,
Note. Compared with the control group, * P <0.01; ™ P <0.001.

F4 M APN IR NF-kB p6S B THIHRIK (n =3, v £5)
Tab.4 Expression of APN andNF-kB p65 proteins in the aortic wall(n =3, x )

434 Groups APN JKEE{E/ Gray value  GAPDH JKJE{H/ Gray value  NF-kBp65 JKJE{E/ Gray value  LAMIN A JKEE{E/ Gray value
Xt HEZH 0 K/ CON Oday 6.43 +0. 16 12. 89 £0. 47 5.69 0. 49 11.26 +1. 05
T4l 0 K/ APN Oday 5.94+0. 13 11.43 £0.75 6.50 +0.25 12.97 0. 54
Wi FRH 4 JH/CON 4 weeks 7.38 £0. 06 13.21 £0.75 18.32 £1.32 13.10 £0.70
T4l 4 J&/APN 4 weeks 16.37 +1.86 ™ 11.63 £0.92 10.08 +1.99 ™ 12.12 £0.79
X IEZH 8 J&/CON 8 weeks 7.12 £0. 12 11.89 +0. 54 19.81 0. 97 12.42 +0.76
T4 8 JH/APN 8 weeks 18.90 0. 94 ** 12.37 £1. 41 11.87 +2.05 " 13.19 £0.22

T SXTIRALAEL, ™ P <0.001,
Note. Compared with the control group, ** P <0.001.
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Fig.4 Expression of APN and vWF in the aortic wall
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Fig.5 Nuclear NF-kB p65 expression in the aortic wall
x5 BKiE VCAM-1 TNF-o IL-6 HEHFRIA(n =3, v +5)
Tab.5 Expression of the VCAM-1, TNF-a and IL-6 proteins in the aortic wall(n =3, x £5)
43R VCAM-1 JKJE{H TNF-o JKE{E 1L-6 JKJE(E
Groups Gray value Gray value Gray value
XTHR41 0 K/CON O day 1.94 0. 63 3.28 £0.53 4.12+0. 14
T4l 0 X/APN 0 day 2.48 +0.72 3.91 +0.54 4.13 £0.79
XTHRZH 4 J8/CON 4 weeks 4.48 +1.18 7.02+1.72 8.10 £1.69
T1i4l 4 J&/APN 4 weeks 3.27+£0.26 3.41+0.49" 4.79 +0.92*
Xt HR4L 8 J&/CON 8 weeks 6.79 £0.42 7.88 £2.18 10.85 1. 54
T4 8 Jil/APN 8 weeks 5.64+1.15 4.74 +0.76* 6.27 +£0.99*

TSI, ™ P <0.001,
Note. Compared with the control group, ™ P <0.001.



FE SIS AR 2016 4F 4 H 4524 %452 1] Acta Lab Anim Sci Sin, April 2016, Vol. 24 No. 2 181

A _____

APNOday  CONOday APN 4 weeks CON 4 weeks APN 8 weeks CON 8 weeks

m LAMINA

CONOday  APNOday CON 4 weeks APN 4 weeks CON 8 weeks APN 8 weeks

6 L& APN % NF-kB p65 & 1 FIJIE K 71 %1k
Fig.6 Expression of APN and NF-kB p65 proteins and inflammatory factors in the aortic wall
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