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Abstract 
 

        In this article we have summarized our observations on 

anti-atherogenic properties of a number of functional foods 

and dietary agents in apolipoprotein E-knockout and low-

density lipoprotein receptor-knockout mouse models. Among 

various diets and dietary agents, our data show strong anti-

atherogenic properties for plant sterols, wild rice, germinated 

brown rice, corn fractions and kgengwe seeds in these animal 

models. However, fish oil, wheat bran, corn bran, octacosanol 

and flaxseeds did not show significant anti-atherogenic 

activities under our experimental conditions in these mouse 

models. Anti-atherogenic properties of test diets may be 

mediated through beneficial alterations in lipid metabolism, 

antioxidant system and inflammatory pathways. 
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Introduction 
 

         Cardiovascular disease (CVD) is a chronic metabolic 

disorder with a significant impact on quality of life along with 

substantial social and economic burdens. Atherosclerosis is a 

form of vascular pathology characterized by accumulation of 

lipids and other substances in sub-endothelial space, leading to 

narrowing the arterial lumen. Among several non-modifiable 

risk factors for atherosclerosis, elevated levels of low-density 

lipoprotein cholesterol have been well established [1]. Along 

with this established risk factor, dietary habits and lifestyle 

play a crucial role in overall health and disease status [2]. 

 

        Inadequate levels of physical activity, high intakes of 

saturated and/or trans-fat, high intakes of simple sugar and the 

state of obesity or overweight are usually associated with 

higher concentrations of low-density lipoprotein (LDL) 

cholesterol [3-5]. On the other hand, regular consumption of 

adequate amounts of dietary fiber, appropriate levels of 

physical activity, and consumption of certain dietary agents 

such as plant sterols are usually associated with reductions in 

LDL cholesterol levels [6-8]. In this regard, several dietary 

and lifestyle strategies have been recommended to reduce 

atherosclerosis risks through beneficial modifications in 

lipoprotein metabolism, including reducing LDL cholesterol 

levels. 
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         Diets rich in dietary fiber and antioxidant agents have 

been recommended to general population to reduce the overall 

risk of chronic diseases, including coronary artery disease, 

diabetes and cancer [9-11]. Many clinical studies have 

reported such benefits. For example, the Mediterranean diet is 

probably one of the original diets with known cardiovascular 

benefits [12, 13]. This diet primarily consists of fruits and 

vegetable plus whole grain products and oils rich in 

monounsaturated fatty acid oleic acid. Another type of diet 

developed for beneficial effects on cardiovascular system is 

the population and patient diets developed by the American 

Heart Association [14]. DASH (Dietary Approaches to Stop 

Hypertension) diet has been also recommended for its benefits 

towards cardiovascular system [15]. A newer diet which was 

developed and tested for such benefits is Portfolio Eating Plan 

[16]. Cholesterol-lowering effect is the common feature of all 

of these diets. However, the current clinical literature provides 

limited evidence on ability of these diets to prevent 

atherosclerosis. On the other hand, many experimental studies 

have provided solid evidence on the ability of a number of 

dietary agents with actual anti-atherogenic properties. In this 

article, we have summarized our own observations on the 

prevention of atherogenesis by a number of diets or dietary 

agents in a couple of commonly-used mouse models. 

 

Materials and Methods 
 

        We have used publications from our laboratory in which 

we have reported presence or absence of anti-atherogenic 

properties of various diets and/or dietary agents; these reports 

have been published between 1997 and 2019. All of these 

studies have been indexed in PubMed database 

(https://www.ncbi.nlm.nih.gov/pubmed/), and can be 

located by searching key words such as “Moghadasian MH, 

mice, atherogenesis, anti-atherogenic, phytosterols, plant 

sterols, wild rice, corn fraction, fish oil, and flaxseeds” alone 

and/or in combination. 

 

Reference Mouse model Diet/dietary agent 
Effect on atherosclerotic 

lesion size 

Moghadasian et al. (1997) Male Apo E-KO mice 2% (w/w) phytosterols 50% reduction 

Moghadasian et al. (1999) Male Apo E-KO mice 2% (w/w) phytosterols 55% reduction 

Zhao et al (2017) Male Apo E-Ko mice 5% (w/w) corn Aleuron 34% reduction 

Masisi et.al (2017) Male LDL-r-KO mice 5% (w/w) corn Endosperm 34% reduction 

Masisi et.al (2017) Male LDL-r-KO mice 5% (w/w) corn Germ 56% reduction 

Moghadasian et al. (2016) Male LDL-r-KO mice 2% (w/w) phytosterols 83% reductions 

Moghadasian et al. (2016) Male LDL-r-KO mice 60% (w/w) ground wild rice 77% reduction 

Moghadasian et al. (2016) Male LDL-r-KO mice 

Combination of 2% (w/w) 

phytosterol and 60% (w/w) 

ground wild rice 

87% reduction 

Surendiran et al. (2013) Male LDL-r-KO mice 60% (w/w) ground wild rice 71% reduction 

Surendiran et al. (2013) Female LDL-r-KO mice 60% (w/w) ground wild rice 61% reduction 

Zhao R et al. (2018) Male LDL-r-KO mice 
60% (w/w) germinated brown 

rice 
35% reduction 

 
Table 1: Summary of anti-atherogenic effects of diets and dietary agents in mouse models. 

Results 
 

Studies in Apolipoprotein E-Knockout (apo E-KO) Mice 
 

        Apo E-KO mice were first created in 1992 to study 

lipoprotein metabolism and atherogenesis. These animals 

develop simultaneous hypercholesterolemia and advanced 

atherosclerotic lesions over a relatively short period of time. 

Several studies from our laboratory showed strong cholesterol-

lowering and anti-atherogenic activities of plant sterols at 2% 

(w/w) in these animals [17, 18]. This effect of plant sterols 

was independent of present or absence of dietary cholesterol. 

Overall, we provided convincing evidence that under our 

experimental conditions dietary intakes of 2% (w/w) plant 

sterols consistently result in approximately 50% reductions in 

atherosclerotic lesion size in male apo E-KO mice over a 

period of as short as 18 weeks [17, 18]. While plant sterols 

prevented the progression of atherosclerosis in these animals, 

plant sterols did not result in regression of atherosclerotic 

lesions [19]. Plant sterols also showed efficacy when they 

were used with other dietary or pharmaceutical agents. For 

example, we observed that plant sterols could prevent 

cyclosporine-induced dyslipidemia in apo E-KO mice [20]. 

Plant sterols also showed efficacy when used in combination 

with wild rice in low-density lipoprotein receptor-knockout 

(LDL-r-KO) mice [21]. We have also tested the anti-

atherogenic properties of Hard Red Spring wheat bran at 3.3% 

(w/w) or Yello Dent corn bran at 1.7% (w/w) in apo E-KO 

mice [22]. In this study, wheat and corn bran treatments 

resulted in a non-statistically significant reduction of 12% and 

7%, respectively. It was interesting to observe that fish oil at 

1% (w/w) did not impact atherogenesis in apo E-KO mice 

[23]. Similarly, dietary octacosanols failed to prevent 

atherogenesis in apo E-KO mice [24]. 

 

https://www.ncbi.nlm.nih.gov/pubmed/
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Studies in LDL-r-KO Mice 

 

        Addition of 2% (w/w) plant sterols to an atherogenic diet 

resulted in approximately 83% reductions in atherosclerotic 

lesion size in male LDL-r-KO mice [21]. In the same study, 

we observed that the same atherogenic diet containing 60% 

(w/w) ground wild rice could result in a 77% reduction in 

atherosclerotic lesion size, while the combination of plant 

sterols (2% w/w) and ground wild rice (60% w/w) resulted in 

an 87% reduction in atherosclerotic lesion size [21]. In another 

study, regular consumption of wild rice at 60% (w/w) of the 

diet resulted in a 71%, and 61% reduction in male and female, 

respectively, LDL-r-KO mice [25]. Germinated brown rice at 

60% (w/w) resulted in a 35% reduction in atherosclerotic 

lesion size in LDL-r-KO mice [26]. Similarly, various corn 

fractions showed anti-atherogenic properties in this animal 

model. For example, we observed reductions of 34%, 56% and 

34% in atherosclerotic lesion size, when LDL-r-KO mice were 

fed with corn fractions aleuron, endosperm and germ, 

respectively [27]. Kgengwe seed powder at 10% (w/w) also 

significantly prevented atherogenesis in this animal model 

[28]. On the other hand, neither high doses (10%, w/w) nor 

moderate doses (5%, w/w) of flaxseeds resulted in prevention 

of atherogenesis in LDL-r-KO mice [29]. 

 

Comments and Conclusions 
 

       Atherosclerosis and related abnormalities continue to 

negatively impact quality of life with enormous burden on 

health industry in both developed and developing countries. 

According to a recent report from WHO, 17.9 million people 

die every year due to CVD; 85% of these deaths are from 

heart attacks and strokes [30]. This overall mortality rate 

accounts for approximately 31% of the deaths internationally 

[30]. It is reported that overall costs associated with CVD in 

the United States exceeds $351 billion [31]. Therefore, many 

pharmaceutical, dietary, and surgical/medical protocols have 

been developed and implemented to reduce the overall CVD 

mortality and morbidity. 

 

        Among many pharmaceutical agents, statins seem to be 

very efficacious in reducing serum LDL cholesterol levels, 

and thereby, reduce the overall risk for coronary events, 

including fatal cardiac events [32]. However, these and other 

drugs may have serious side effects [33]. Furthermore, many 

patients prefer lifestyle and dietary modifications over the 

drug and/or surgical treatment protocols. It was interesting that 

a recent study presented at the 2019 American Heart 

Association provided evidence for effectiveness of dietary and 

lifestyle modifications in patients with stable angina [34]. 

Such subjects followed professional directions for diet and 

lifestyle plus took prescribed drugs, but did not undergo stent 

procedures. Such strong evidence suggests that alternative 

treatment protocols can be quite effective, if they are used 

under appropriate conditions. In this short review, we have 

summarized our own experimental data to support the notion 

that diets and dietary agents may prevent atherosclerosis 

through various mechanisms. Although, majority of studies 

have focused on reductions in serum LDL-cholesterol levels, 

we have observed that anti-atherogenic diets or dietary agents 

do not necessary reduce LDL-cholesterol levels in 

experimental animals. 

 

       Apo E-KO and LDL-r-KO mice are two robust mouse 

models of human dyslipidemia and atherosclerosis [35, 36]. 

While, the apo E-KO mice develop a high degree of 

hypercholesterolemia mainly in the form of beta-VLDL, the 

LDL-r-KO mice are a true model of familial 

hypercholesterolemia. Many studies in our laboratory and 

others have extensively used these mouse models to 

understand the mechanisms of atherogenesis and various 

methods of the prevention of the disease. In particular, we 

have produced solid evidence that plant sterols can prevent 

atherogenesis in both animal models. Plant sterols have been 

recommended for decreasing serum total and LDL-cholesterol 

levels in moderately hypercholesterolemic subjects. However, 

thus far, there has been no report on the effectiveness of such 

dietary agents in the prevention of atherosclerosis. Of other 

dietary agents with strong anti-atherogenic effects wild rice 

can be named. We consistently observed that addition of 

ground wild rice to the feed of LDL-r-KO mice was associated 

with the prevention of atherosclerosis in both male and female 

mice. Wild rice has been recognized as a grain product [37], 

although it does not belong to grains. We have recently 

presented data that anti-atherogenic properties of wild rice in 

this animal model may be mediated through alterations, in gut 

microbiome, inflammatory pathways and metabolomics [38]. 

 

        In conclusion, there exists strong experimental evidence 

that certain diets and dietary agents prevent atherogenesis in 

animal models. Such observations further support benefits of 

appropriate diets and lifestyle in the prevention of a number of 

chronic diseases including cardiovascular diseases. One may 

suggest that such changes in dietary habits and lifestyle might 

have contributed to, at least in part, in reductions of coronary 

artery disease death rates. Additional clinical studies are 

needed to document actual anti-atherogenic effects of diets 

and dietary agents. 

 

Acknowledgment  

 
       Research program of MHM is supported by the Natural 

Sciences and Engineering Research Council of Canada 

(NSERC). The authors are thankful to St. Boniface Hospital 

Foundation for provision of infrastructure. 

 

 

 

 

 

 

 



 

 

4 | Advances in Nutrition and Food science, Volume 2020, Issue 01 

 
 

Copyright: © 

2019 Mohammed H. Moghadasian * 

 

Anti-Atherogenic Diets: Observations from Mouse Models 

References 
 

1. Fernández-Friera L, Fuster V, López-Melgar B, Oliva B, 

García-Ruiz, et al. (2017) Normal LDL-cholesterol levels 

are associated with subclinical atherosclerosis in the 

absence of risk factors. Journal of the American College 

of Cardiology 70: 2979-2991. 

2. Sialvera TE, Papadopoulou A, Efstathiou SP, Trautwein 

EA, Ras RT, et al. (2018) Structured advice provided by a 

dietitian increases adherence of consumers to diet and 

lifestyle changes and lowers blood low-density 

lipoprotein (LDL)-cholesterol: the Increasing Adherence 

of Consumers to Diet & Lifestyle Changes to Lower 

(LDL) Cholesterol (ACT) randomised controlled trial. 

Journal of Human Nutrition and Dietetics 31: 197-208. 

3. Moghadasian MH, Nguyen LB, Shefer S, Salen G, Batta 

AK, et al. (2001) Hepatic cholesterol and bile acid 

synthesis, low-density lipoprotein receptor function, and 

plasma and fecal sterol levels in mice: effects of 

apolipoprotein E deficiency and probucol or phytosterol 

treatment. Metabolism-Clinical and Experimental, 50: 

708-714. 

4. Maki KC, Beiseigel JM, Jonnalagadda SS, Gugger CK, 

Reeves MS, et al. (2010) Whole-grain ready-to-eat oat 

cereal, as part of a dietary program for weight loss, 

reduces low-density lipoprotein cholesterol in adults with 

overweight and obesity more than a dietary program 

including low-fiber control foods. Journal of the 

American Dietetic Association 110: 205-214. 

5. Shih CW, Hauser ME, Aronica L, Rigdon J, Gardner CD 

(2019) Changes in blood lipid concentrations associated 

with changes in intake of dietary saturated fat in the 

context of a healthy low-carbohydrate weight-loss diet: a 

secondary analysis of the Diet Intervention Examining 

The Factors Interacting with Treatment Success 

(DIETFITS) trial. American Journal of Clinical Nutrition 

109: 433-441. 

6. Wang Y, Harding SV, Thandapilly SJ, Tosh SM, Jones 

PJH, et al. (2017) Barley β-glucan reduces 

blood cholesterol levels via interrupting bile acid 

metabolism. British Journal of Nutrition 118: 822-829. 

7. Moghadasian MH, Frohlich JJ (1999) Effects of dietary 

phytosterols on cholesterol metabolism and 

atherosclerosis: clinical and experimental evidence. 

American Journal of Medicine 107: 588-594. 

8. Sponder M, Campean IA, Dalos D, Emich M, Fritzer-

Szekeres M, et al. (2017) Effect of long-term physical 

activity on PCSK9, high-and low-density lipoprotein 

cholesterol, and lipoprotein (a) levels: a prospective 

observational trial. Polish archives of internal medicine 

127: 506-511. 

9. Moghadasian MH, Afqari N, Rideout TC, Bonomini F, 

Favero G, et al. (2018) The Mediterranean Diet: An 

Update. Annals of Nutrition and Food Science 2: 1019. 

10. Brehm BJ, Seeley RJ, Daniels SR, D’Alessio DA (2003) 

A randomized trial comparing a very low carbohydrate 

diet and a calorie-restricted low fat diet on body weight 

and cardiovascular risk factors in healthy women. Journal 

of Clinical Endocrinology & Metabolism 88: 1617-1623. 

11. Tralongo P, Lestuzzi C, Furlanello F (2017) Cancer, 

Heart Diseases and Common Risk Factors: Diet and 

Physical Activity. In Manual of Cardio-oncology 2017: 

29-53. 

12. Widmer RJ, Flammer AJ, Lerman LO, Lerman A (2015) 

The Mediterranean diet, its components, and 

cardiovascular disease. The American Journal of 

Medicine 128: 229-238. 

13. Jennings A, Berendsen AM, de Groot LCPGM, Feskens 

EJM, Brzozowska A, et al (2019) Mediterranean-

Style Diet Improves Systolic Blood Pressure and Arterial 

Stiffness in Older Adults. Hypertension 73: 578-586. 

14. de la Iglesia R, Lopez-Legarrea P, Abete I, Bondia-Pons 

I, Navas-Carretero S, et al. (2014) A new dietary strategy 

for long-term treatment of the metabolic syndrome is 

compared with the American Heart Association (AHA) 

guidelines: the MEtabolic Syndrome REduction in 

NAvarra (RESMENA) project. British Journal of 

Nutrition 111: 643-652. 

15. Rebholz CM, Lichtenstein AH, Zheng Z, Appel LJ, 

Coresh J (2018) Serum untargeted metabolomic profile of 

the Dietary Approaches to Stop 

Hypertension (DASH) dietary pattern. American Journal 

Clinical Nutrition 108: 243-255. 

16. Chiavaroli L, Nishi SK, Khan TA, Braunstein CR, Glenn 

AJ, et al. (2018) Portfolio dietary pattern and 

cardiovascular disease: a systematic review and meta-

analysis of controlled trials. Progress in Cardiovascular 

Diseases 61: 43-53. 

17. Moghadasian MH, McManus BM, Pritchard PH, Frohlich 

JJ (1997) “Tall oil”–derived phytosterols reduce 

atherosclerosis in ApoE-deficient mice. Arteriosclerosis, 

Thrombosis, and Vascular Biology 17: 119-126. 

18. Moghadasian MH, McManus BM, Godin DV, Rodrigues 

B, Frohlich JJ (1999) Proatherogenic and antiatherogenic 

effects of probucol and phytosterols in apolipoprotein E–

deficient mice: possible mechanisms of action. 

Circulation 99: 1733-1739. 

19. Moghadasian MH, Godin DV, McManus BM, Frohlich JJ 

(1999) Lack of regression of atherosclerotic lesions in 

phytosterol-treated apo E-deficient mice. Life Sciences 

64: 1029-1036. 

20. Moghadasian MH (2006) Dietary phytosterols reduce 

cyclosporine-induced hypercholesterolemia in 

apolipoprotein E-knockout mice. Transplantation 81: 207-

213. 

21. Moghadasian MH, Alsaif M, Le K, Gangadaran S, Masisi 

K, et al. (2016) Combination effects of wild rice and 

phytosterols on prevention of atherosclerosis in LDL 

receptor knockout mice. Journal of Nutritional 

Biochemistry 33: 128-135. 

22. Zhao Z, Xu Z, Le K, Azordegan N, Riediger ND, et al. 

(2009) Lack of evidence for antiatherogenic effects of 

https://www.ncbi.nlm.nih.gov/pubmed/29241485
https://www.ncbi.nlm.nih.gov/pubmed/29241485
https://www.ncbi.nlm.nih.gov/pubmed/29241485
https://www.ncbi.nlm.nih.gov/pubmed/29241485
https://www.ncbi.nlm.nih.gov/pubmed/29241485
https://www.ncbi.nlm.nih.gov/pubmed/28891084
https://www.ncbi.nlm.nih.gov/pubmed/28891084
https://www.ncbi.nlm.nih.gov/pubmed/28891084
https://www.ncbi.nlm.nih.gov/pubmed/28891084
https://www.ncbi.nlm.nih.gov/pubmed/28891084
https://www.ncbi.nlm.nih.gov/pubmed/28891084
https://www.ncbi.nlm.nih.gov/pubmed/28891084
https://www.ncbi.nlm.nih.gov/pubmed/28891084
https://www.ncbi.nlm.nih.gov/pubmed/11398149
https://www.ncbi.nlm.nih.gov/pubmed/11398149
https://www.ncbi.nlm.nih.gov/pubmed/11398149
https://www.ncbi.nlm.nih.gov/pubmed/11398149
https://www.ncbi.nlm.nih.gov/pubmed/11398149
https://www.ncbi.nlm.nih.gov/pubmed/11398149
https://www.ncbi.nlm.nih.gov/pubmed/11398149
https://www.ncbi.nlm.nih.gov/pubmed/20102847
https://www.ncbi.nlm.nih.gov/pubmed/20102847
https://www.ncbi.nlm.nih.gov/pubmed/20102847
https://www.ncbi.nlm.nih.gov/pubmed/20102847
https://www.ncbi.nlm.nih.gov/pubmed/20102847
https://www.ncbi.nlm.nih.gov/pubmed/20102847
https://www.ncbi.nlm.nih.gov/pubmed/20102847
https://www.ncbi.nlm.nih.gov/pubmed/30649213
https://www.ncbi.nlm.nih.gov/pubmed/30649213
https://www.ncbi.nlm.nih.gov/pubmed/30649213
https://www.ncbi.nlm.nih.gov/pubmed/30649213
https://www.ncbi.nlm.nih.gov/pubmed/30649213
https://www.ncbi.nlm.nih.gov/pubmed/30649213
https://www.ncbi.nlm.nih.gov/pubmed/30649213
https://www.ncbi.nlm.nih.gov/pubmed/30649213
https://www.ncbi.nlm.nih.gov/pubmed/29115200
https://www.ncbi.nlm.nih.gov/pubmed/29115200
https://www.ncbi.nlm.nih.gov/pubmed/29115200
https://www.ncbi.nlm.nih.gov/pubmed/29115200
https://www.ncbi.nlm.nih.gov/pubmed/10625028
https://www.ncbi.nlm.nih.gov/pubmed/10625028
https://www.ncbi.nlm.nih.gov/pubmed/10625028
https://www.ncbi.nlm.nih.gov/pubmed/10625028
https://www.ncbi.nlm.nih.gov/pubmed/28607329
https://www.ncbi.nlm.nih.gov/pubmed/28607329
https://www.ncbi.nlm.nih.gov/pubmed/28607329
https://www.ncbi.nlm.nih.gov/pubmed/28607329
https://www.ncbi.nlm.nih.gov/pubmed/28607329
https://www.ncbi.nlm.nih.gov/pubmed/28607329
https://pdfs.semanticscholar.org/aa29/7cf5e90c64ae282452ac6545b4620f4452f9.pdf
https://pdfs.semanticscholar.org/aa29/7cf5e90c64ae282452ac6545b4620f4452f9.pdf
https://pdfs.semanticscholar.org/aa29/7cf5e90c64ae282452ac6545b4620f4452f9.pdf
https://www.ncbi.nlm.nih.gov/pubmed/12679447
https://www.ncbi.nlm.nih.gov/pubmed/12679447
https://www.ncbi.nlm.nih.gov/pubmed/12679447
https://www.ncbi.nlm.nih.gov/pubmed/12679447
https://www.ncbi.nlm.nih.gov/pubmed/12679447
https://link.springer.com/chapter/10.1007/978-3-319-40236-9_3
https://link.springer.com/chapter/10.1007/978-3-319-40236-9_3
https://link.springer.com/chapter/10.1007/978-3-319-40236-9_3
https://link.springer.com/chapter/10.1007/978-3-319-40236-9_3
https://www.ncbi.nlm.nih.gov/pubmed/25447615
https://www.ncbi.nlm.nih.gov/pubmed/25447615
https://www.ncbi.nlm.nih.gov/pubmed/25447615
https://www.ncbi.nlm.nih.gov/pubmed/25447615
https://www.ncbi.nlm.nih.gov/pubmed/30636547
https://www.ncbi.nlm.nih.gov/pubmed/30636547
https://www.ncbi.nlm.nih.gov/pubmed/30636547
https://www.ncbi.nlm.nih.gov/pubmed/30636547
https://www.ncbi.nlm.nih.gov/pubmed/23968597
https://www.ncbi.nlm.nih.gov/pubmed/23968597
https://www.ncbi.nlm.nih.gov/pubmed/23968597
https://www.ncbi.nlm.nih.gov/pubmed/23968597
https://www.ncbi.nlm.nih.gov/pubmed/23968597
https://www.ncbi.nlm.nih.gov/pubmed/23968597
https://www.ncbi.nlm.nih.gov/pubmed/23968597
https://www.ncbi.nlm.nih.gov/pubmed/29917038
https://www.ncbi.nlm.nih.gov/pubmed/29917038
https://www.ncbi.nlm.nih.gov/pubmed/29917038
https://www.ncbi.nlm.nih.gov/pubmed/29917038
https://www.ncbi.nlm.nih.gov/pubmed/29917038
https://www.ncbi.nlm.nih.gov/pubmed/29807048
https://www.ncbi.nlm.nih.gov/pubmed/29807048
https://www.ncbi.nlm.nih.gov/pubmed/29807048
https://www.ncbi.nlm.nih.gov/pubmed/29807048
https://www.ncbi.nlm.nih.gov/pubmed/29807048
https://www.ncbi.nlm.nih.gov/pubmed/9012646
https://www.ncbi.nlm.nih.gov/pubmed/9012646
https://www.ncbi.nlm.nih.gov/pubmed/9012646
https://www.ncbi.nlm.nih.gov/pubmed/9012646
https://www.ncbi.nlm.nih.gov/pubmed/10190884
https://www.ncbi.nlm.nih.gov/pubmed/10190884
https://www.ncbi.nlm.nih.gov/pubmed/10190884
https://www.ncbi.nlm.nih.gov/pubmed/10190884
https://www.ncbi.nlm.nih.gov/pubmed/10190884
https://www.ncbi.nlm.nih.gov/pubmed/10210285
https://www.ncbi.nlm.nih.gov/pubmed/10210285
https://www.ncbi.nlm.nih.gov/pubmed/10210285
https://www.ncbi.nlm.nih.gov/pubmed/10210285
https://www.ncbi.nlm.nih.gov/pubmed/16436964
https://www.ncbi.nlm.nih.gov/pubmed/16436964
https://www.ncbi.nlm.nih.gov/pubmed/16436964
https://www.ncbi.nlm.nih.gov/pubmed/16436964
https://www.ncbi.nlm.nih.gov/pubmed/27155919
https://www.ncbi.nlm.nih.gov/pubmed/27155919
https://www.ncbi.nlm.nih.gov/pubmed/27155919
https://www.ncbi.nlm.nih.gov/pubmed/27155919
https://www.ncbi.nlm.nih.gov/pubmed/27155919
https://www.ncbi.nlm.nih.gov/pubmed/19601675
https://www.ncbi.nlm.nih.gov/pubmed/19601675


 

 

5 | Advances in Nutrition and Food science, Volume 2020, Issue 01 

 
 

Copyright: © 

2019 Mohammed H. Moghadasian * 

 

Anti-Atherogenic Diets: Observations from Mouse Models 

wheat bran or corn bran in apolipoprotein E-knockout 

mice. Journal of Agricultural and Food Chemistry 57:  

6455-6460. 

23. Xu Z, Riediger N, Innis S, Moghadasian MH (2007) Fish 

oil significantly alters fatty acid profiles in various lipid 

fractions but not atherogenesis in apo E-KO mice. 

European Journal of Nutrition 46: 103-110. 

24. Xu Z, Fitz E, Riediger N, Moghadasian MH (2007) 

Dietary octacosanol reduces plasma triacylglycerol levels 

but not atherogenesis in apolipoprotein E–knockout mice. 

Nutrition Research 27: 212-217. 

25. Surendiran G, Goh C, Le K, Zhao Z, Askarian F, et al. 

(2013) Wild rice (Zizania palustris L.) prevents 

atherogenesis in LDL receptor knockout mice. 

Atherosclerosis 230: 284-292. 

26. Zhao R, Ghazzawi N, Wu J, Le K, Li C, et al. (2018) 

Germinated brown rice attenuates atherosclerosis and 

vascular inflammation in low-density lipoprotein 

receptor-knockout mice. Journal of Agricultural and Food 

Chemistry 66: 4512-4520. 

27. Masisi K, Le K, Ghazzawi N, Moghadasian MH, Beta T 

(2017) Dietary corn fractions reduce atherogenesis in 

low-density lipoprotein receptor knockout mice. Nutrition 

Research 37: 87-96. 

28. Kaur R, Masisi K, Bay D, Kobue-Lekalake R, 

Moghadasian MH (2019) Anti-atherogenic diets alter gut 

microbiome in experimental mice. Appllied Physiology, 

Nutrtion Metabolism 44: S26. 

29. Dupasquier CM, Dibrov E, Kneesh AL, Cheung PK, Lee 

KG, et al. (2007) Dietary flaxseed inhibits atherosclerosis 

in the LDL receptor-deficient mouse in part through 

antiproliferative and anti-inflammatory actions. American 

Journal of Physiology-Heart and Circulatory Physiology 

293: H2394-H2402. 

30. https://www.who.int/news-room/fact-

sheets/detail/cardiovascular-diseases-(cvds) 

31. https://www.heart.org/en/health-topics/cholesterol/about-

cholesterol/atherosclerosis 

32. Moghadasian MH (1999) Clinical pharmacology of 3-

hydroxy-3-methylglutaryl coenzyme A reductase 

inhibitors. Life Sciences 65: 1329-1337. 

33. Finsterer J, Zarrouk-Mahjoub S (2015) Mitochondrial 

toxicity of cardiac drugs and its relevance to 

mitochondrial disorders. Expert Opinion on Drug 

Metabolism & Toxicology 11: 15-24. 

34. Alonso A, Anderson MD, Bancks MP, Brown SA, 

Caughey MC, et al. (2019) Highlights From the American 

Heart Association's EPI| LIFESTYLE 2019 Scientific 

Sessions. Journal of the American Heart Association 8: 

e012925. 

35. Getz GS, Reardon CA (2016) Do the Apoe−/− and 

Ldlr−/–mice yield the same insight on atherogenesis? 

Arteriosclerosis, Thrombosis, and Vascular Biology 36: 

1734-1741. 

36. Getz GS, Reardon CA (2015) Use of mouse models in 

atherosclerosis research. In Methods in Mouse 

Atherosclerosis 1339: 1-16 

37. Food and Drug Administration. Food Fact Sheet (April 

2018).  

38. Moghadasian MH, Kaur R, Kostal K, Joshi AA, Molaei 

M, et al. (2019) Anti-Atherosclerotic Properties of Wild 

Rice in Low-Density Lipoprotein Receptor Knockout 

Mice: The Gut Microbiome, Cytokines, and 

Metabolomics Study. Nutrients 11:  2894. 

 

 

 
Citation: Molaei M, Khoshdel Z, Kaur R, Rezzani R, Bonomini F, et al. (2019) Anti-Atherogenic Diets: Observations 

from Mouse Models. Adv Nutri and Food Scie: ANAFS-162. 

 

https://www.ncbi.nlm.nih.gov/pubmed/19601675
https://www.ncbi.nlm.nih.gov/pubmed/19601675
https://www.ncbi.nlm.nih.gov/pubmed/19601675
https://www.ncbi.nlm.nih.gov/pubmed/17225919
https://www.ncbi.nlm.nih.gov/pubmed/17225919
https://www.ncbi.nlm.nih.gov/pubmed/17225919
https://www.ncbi.nlm.nih.gov/pubmed/17225919
https://www.sciencedirect.com/science/article/pii/S0271531707000371
https://www.sciencedirect.com/science/article/pii/S0271531707000371
https://www.sciencedirect.com/science/article/pii/S0271531707000371
https://www.sciencedirect.com/science/article/pii/S0271531707000371
https://www.ncbi.nlm.nih.gov/pubmed/24075758
https://www.ncbi.nlm.nih.gov/pubmed/24075758
https://www.ncbi.nlm.nih.gov/pubmed/24075758
https://www.ncbi.nlm.nih.gov/pubmed/24075758
https://www.ncbi.nlm.nih.gov/pubmed/29656648
https://www.ncbi.nlm.nih.gov/pubmed/29656648
https://www.ncbi.nlm.nih.gov/pubmed/29656648
https://www.ncbi.nlm.nih.gov/pubmed/29656648
https://www.ncbi.nlm.nih.gov/pubmed/29656648
https://www.ncbi.nlm.nih.gov/pubmed/28215318
https://www.ncbi.nlm.nih.gov/pubmed/28215318
https://www.ncbi.nlm.nih.gov/pubmed/28215318
https://www.ncbi.nlm.nih.gov/pubmed/28215318
https://www.researchgate.net/publication/333059967_Anti-atherogenic_diets_alter_gut_microbiome_in_experimental_mice
https://www.researchgate.net/publication/333059967_Anti-atherogenic_diets_alter_gut_microbiome_in_experimental_mice
https://www.researchgate.net/publication/333059967_Anti-atherogenic_diets_alter_gut_microbiome_in_experimental_mice
https://www.researchgate.net/publication/333059967_Anti-atherogenic_diets_alter_gut_microbiome_in_experimental_mice
https://www.ncbi.nlm.nih.gov/pubmed/17616740
https://www.ncbi.nlm.nih.gov/pubmed/17616740
https://www.ncbi.nlm.nih.gov/pubmed/17616740
https://www.ncbi.nlm.nih.gov/pubmed/17616740
https://www.ncbi.nlm.nih.gov/pubmed/17616740
https://www.ncbi.nlm.nih.gov/pubmed/17616740
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)
https://www.heart.org/en/health-topics/cholesterol/about-cholesterol/atherosclerosis
https://www.heart.org/en/health-topics/cholesterol/about-cholesterol/atherosclerosis
https://www.ncbi.nlm.nih.gov/pubmed/10503952
https://www.ncbi.nlm.nih.gov/pubmed/10503952
https://www.ncbi.nlm.nih.gov/pubmed/10503952
https://www.ncbi.nlm.nih.gov/pubmed/25331002
https://www.ncbi.nlm.nih.gov/pubmed/25331002
https://www.ncbi.nlm.nih.gov/pubmed/25331002
https://www.ncbi.nlm.nih.gov/pubmed/25331002
https://www.ahajournals.org/doi/10.1161/JAHA.119.012925
https://www.ahajournals.org/doi/10.1161/JAHA.119.012925
https://www.ahajournals.org/doi/10.1161/JAHA.119.012925
https://www.ahajournals.org/doi/10.1161/JAHA.119.012925
https://www.ahajournals.org/doi/10.1161/JAHA.119.012925
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5001905/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5001905/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5001905/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5001905/
https://www.ncbi.nlm.nih.gov/pubmed/26445778
https://www.ncbi.nlm.nih.gov/pubmed/26445778
https://www.ncbi.nlm.nih.gov/pubmed/26445778
https://www.fda.gov/media/115280/download
https://www.fda.gov/media/115280/download
https://www.ncbi.nlm.nih.gov/pubmed/31795092
https://www.ncbi.nlm.nih.gov/pubmed/31795092
https://www.ncbi.nlm.nih.gov/pubmed/31795092
https://www.ncbi.nlm.nih.gov/pubmed/31795092
https://www.ncbi.nlm.nih.gov/pubmed/31795092

