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[ Abstract]  Objective To explore the phenotypic differences and pathological mechanisms of insulin resistance
and atherosclerosis (IR-AS) in white hair black eye ( WHBE) rabbits and Japanese white ( JW) rabbits. Methods
Twelve JW rabbits and 12 WHBE rabbits were randomly divided into the normal control group (NC) and high fat and sugar
diet (HF) group with six rabbits in each group. The IR-AS model was induced by feeding a high fat and sugar diet for 12
weeks. At the end of modeling, blood samples were collected to determine blood lipid, superoxide dismutase (SOD), and

malondialdehyde (MDA) levels. A glucose tolerance test was conducted, and the area under the curves of blood glucose
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and insulin was calculated. mRNA expression of microsomal triglyceride transfer protein ( MTTP) , nuclear factor-like 2
(Nif2), and SOD1 genes in the liver was detected, pathological changes in fat tissues and aortic wall by HE staining, and
CD68 expression in aortic tissues were observed. Results Compared with the NC group, HF rabbits showed significant
obesity, hyperlipidemia, glucose intolerance, hyperinsulinemia, and increased HOMA-IR. Moreover, HF rabbits exhibited
decreased SOD activity and increased MDA contents in their plasma and liver, increased mRNA expression of MTTP and
Nrf2 in the liver tissue, and decreased mRNA expression of SOD1. In addition, vascular lipid deposition, AS plaque size,
and CD68 expression were increased significantly. Compared with the JWHF group, TG, LDL-C, HOMA-IR, U_GLU,
MDA content, fat diameter, SOD1, AS lesion degree, and vascular CD68 expression in the WBHF group were significantly
different. Conclusions A high-fat and sugar diet induces the formation of IR-AS in rabbits, resultsing in an obvious lipid

metabolism impairment, inflammatory and AS lesions. However, the degree of pathological changes in WHBE rabbits is

significantly more serious than that in JW rabbits, which may be related to the differences in lipid metabolism and the

oxidative stress response between the two rabbit strains.
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oxidative stress
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JWNC) F1 7 5 =5 B A& 4 (JW rabbit high fat/high
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Table 1 Sequences of the used primers

FHEH 1E S 2 Skt

Gene Forward primer Reverse primer

MTTP 5’-GTCTTCCAGAGCGAGTGTAAAG-3’ 5-GGCAAATCCACAGGCATAAAG-3’

Nrf2 5’-CCCAACACATCCAGTCAGAAA-3 5-TCAGCTATGAAGGCAGCATAAA-3’
SOD1 5-GGTGTCGCTGATGTGTTAATTG-3’ 5-GCAGGTGACAGTGTTTAATGTG-3"
GAPDH 5’ -CCATCACCATCTTCCAGGAGCGAG-3’ 5’ -AAGTTGTCATGGATGACCTTGGCCA-3’

1.3 ZitFEoHm

FTAT B S I 2 B e R e 22 (2 = 5) o
Graphpad Prism 6. 0 #1481, R FH R 7 22 53 B
il Tukey’ s Z T ARG K, P< 0.05 RN EFAL

R

2 &R

2.1 FBAMKEFMMAS, MHE. ERERK HOMA-IR
BT
5 NCY, &6 12 A5 HF 4113 TC TG,
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Figure 1 Changes of body weight, blood lipid, FBG, FINS and HOMA-IR in each group
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Figure 2 Results of intravenous glucose tolerance test
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Figure 3 Changes of SOD activities and MDA contents in the rabbit plasma and liver of each group

B 40
g
g_; 30
A ig
®E 20
HAXHEBH®R (W) WB% (WB) 2?—
N B8 70 SR e BqE q0
3 2 't \ 5. { g
1 v 'R “\ - .1 " oo -3 ::‘
& N X W8y ! g s
R AT Sy X BTN 51 .
IEWA \ &) { LN Y v\ "",A' 1 0
(NC) A%l b Ty se il 10 G R (m)
v/ © ol A Mean Diameter (um)
9 ¥ Ap $ C 150
{ /P % Y VNS < \ e R -
| \ | e e X
T 3¢ . —_—
" { : - ke
L - 4 Y Mt £
. . 2100
Y A { Jodh et =z -
] Tt e s £
HF S " gk
(EF) =9 > Us
a5 ®) 3 5§ s04
\ Y L
rm— w' | ——

O HAXKHEHRIEFEXNRA JWNC)

[ WHBEARIEF X4 (WBNC)

N HAXRHEHRFEERERKRE (JWHF)

TE A R g (AR, B RN A1, C IR AL AR & +5, n=6,
B4 LR A oA

Note. A. Representative histopathological image of visceral adipocytes. B Distribution of visceral adipocytes. C, Mean diameter of visceral adipocytes.

B WHBE %= JE =X & 41 (WBHF)

x +s5,n=6.
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Figure 5 Histopathological evaluation of aortic changes in each group
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