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Effects of different modeling methods on carotid atherosclerosis in golden hamsters

LIU Hui, TONG Chao,ZENG De-sheng, CHEN Ri-hui, LIU Ding-cheng

(Radiology Intervention Department , Haikou Hospital

Affiliated to Xiangya Medical College of Central South University , Haikou Hainan 570203, China)

Abstract: Objective A modified model of carotid atherosclerosis in golden hamsters is established to explore the effects of hyperlipi-

demia, hyperglycemia, and abnormal shear stress on atherosclerosis. Methods A total of 100 male Syrian golden hamsters were randomly
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divided into control group (N group) , hyperlipidemia group (L group) , hyperglycemia group (G group) , hyperlipidemia + hyperglycemia
group (L + G group) and hyperlipidemia + carotid artery ligation group (L + L group) ,with 20 hamsters in each group. Hamsters in N group
were fed with the normal diet;those in L group were fed with the high-fat diet;those in G group were intraperitoneally injected with streptozo-
tocin (STZ,40 mg/kg) and fed with the normal diet ;those in L + G group were intraperitoneally injected with STZ (40 mg/kg) after 4 weeks
of feeding with the high-fat diet,while those in L + L group were fed with the high-fat diet for 4 weeks and ligated the left internal carotid
artery and external carotid artery,and retained the occipital artery. In the 10th week and the 20th week after modeling, 10 golden hamsters in
each group were taken and implanted catheter in inferior vena cava,the plasma glucose and lipid metabolism levels of golden hamsters were
detected by blood sampling. Then bilateral common carotid artery angiography was performed by a digital mammary machine to observe the
morphological changes of bilateral common carotid arteries. Finally,the golden hamsters were killed ,and the aortic arch and bilateral common
carotid arteries were cut and fixed for HE staining to observe the atherosclerotic plaque. Results  Blood biochemical analysis showed that the
levels of total cholesterol (TC) ,low density lipoprotein (LDL) and high density lipoprotein (HDL) in the L group,L + G group and L + L
group were higher than those in the N group and G group in the 10th week and the 20th week ( P <0.05) ,especially in L + G group, of which
the level of triacylglycerol (TG) was higher than those of other groups (P <0.05). The plasma glucose levels in G group and L + G group
were higher than those in N group,L group and L + L group (P <0.05). The level of insulin in L. + G group was higher than those in other
groups( P <0.05) ;compared with N group, the insulin level in L group was also increased,but the difference was significant only in the 10th
week (P <0.05). In the 20th week,no vascular stenosis or occlusion was found after angiography ;the diameters of bilateral common carotid
artery in L + L group was significantly different( P <0.05) ,but there was no difference in the diameters of bilateral common carotid artery in
other groups (P >0.05). The diameters of bilateral common carotid artery in L group,L + G group and G group were smaller than that in N
group ; compared with other groups,the diameter of the left common carotid artery in L + L. group was smaller and that of the right common
carotid artery in L + L group was larger. Pathological HE staining showed that no atherosclerosis in bilateral common carotid arteries was found
in N group,mild atherosclerosis in bilateral common carotid arteries was found in L group and G group,and obvious atherosclerosis in common
carotid arteries was found in L + G group and L + L group. Conclusion Hyperlipidemia combined with hyperglycemia or hyperlipidemia
combined with carotid artery ligation can accelerate the establishment of carotid atherosclerosis model in golden hamsters.

Keywords : hyperlipidemia ; hyperglycemia;shear stress ;carotid atherosclerosis; golden hamster
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