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Methylation diets-choline and betaine enriched 
diets  alleviate the  non-alcoholic ‘fatty liver’ 

Through the University of Guelph-OMAFRA partnership,  new 
research investigating the effects of choline and betaine on 
human metabolic syndrome is currently underway. 

Objective: To study the impact of food methyl-
group donors in the prevention and treatment of a 
variety of disorders categorized within metabolic 
syndrome in Pcyt2 knock-out mice, including fatty 
liver, obesity, hyperlipidemia, and insulin resistance. 
The specific objectives include determining the 
effects of choline and betaine enriched functional 
foods on metabolism and gene expression of genes 
involved in inflammation, DNA methylation, and 
metabolism.
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University of Guelph Partnership: 

Pcyt2-Deficient Mouse Model for Metabolic 
Syndrome: Ginseng Effects on Intestinal Lipid 
Secretion and Plasma  Clearance 

We have delineated the potential beneficial effects of  North 
American ginseng (Panax quinquefolius) root ethanol extract in 
the context of the Pcyt2+/- metabolic syndrome phenotype: 
Pcyt2+/- mice orally treated for 4 weeks with 200 mg/kg/day 
ginseng extract, beginning at 20 weeks of age. Possible effects 
of ginseng were investigated on food intake, 24- hour fasting 
weight loss, plasma and liver triglyceride content, plasma 
cytokines, and visceral fat pad mass.  The most prominent 
effects of ginseng treatments were an alleviation of the fatty liver 
and an increase in the mass of inguinal fat pads, reflecting a 
mobilization of excess triglycerides from the liver, and 
subsequent storage in adipose tissues.

Students in the HHNS program are offered 
educational, hand-on experience in all 
aspects of the research process including: 

• Study design
• Data processing
• Data analysis
• Publication

Within Human Health and Nutritional 
Sciences (HHNS), the Nutritional and 
Nutraceutical Sciences (NANS) program is 
focused on the roles of dietary intake, 
including unconventional food items such as 
functional foods and nutraceuticals, on the 
maintenance or enhancement of biological 
function.

The purpose of this study was to assess the individual and 
interactive effects between hepatic lipase (LIPC; C-514T, G-
250A) and apolipoprotein E (APOE) (E2, E3, E4) gene 
polymorphisms on levels of plasma lipoprotein cholesterol and 
triglyceride among Canadian adults. 

All subjects with at least one APOE2 allele had significantly 
lower low-density lipoprotein cholesterol, total cholesterol, and 
total cholesterol - high-density lipoprotein cholesterol ratio 
when compared with those with the APOE3 or APOE4 allele. 
In addition, the lowest triglyceride levels were found in all 
APOE2 individuals carrying LIPC-514-CC and LIPC-250-GG 
genotypes, whereas the highest triglyceride levels were found 
in APOE2 individuals carrying the opposite genotypes, LIPC-
514TT and LIPC-250AA. 

These observations suggest that there is an interactive effect 
between APOE and LIPC genotypes on plasma triglyceride 
levels. These results provide the basis for further studies on 
establishing which genotype combinations would be the most 
protective against hypertriglyceridemia 
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Advanced Food and Materials Network –
Network Centers of Excellence (AFMNet-
NCE)

Canadian Institutes of Health Research 
(CIHR)

Natural Sciences and Engineering Research 
Council of Canada (NSERC)

Ontario Ministry of Agricultural Food and Rural 
Affairs (OMAFRA) 

Ontario Research Fund (ORF)

Graduate Students Involved in Metabolic 
Syndrome Research in the HHNS

OMAFRA-NSERC funded study:
Ratnesh Sing, Sugash Sivanesan

AFMNet-NCE funded study: 
Kevin Wood , Morgan Fullerton

CIHR-ORF funded study:
Ratnesh Sing, Maida Duric, Branden 
Deshchamboult

Research Partnerships
Toronto Nutrigenomics and Health Study
The Toronto Nutrigenomics and Health Study  
explores the complex interactions between genetic 
and dietary determinants of chronic diseases with a 
comprehensive database of diet, genotype and 
biomarkers of chronic disease and biochemical 
indicators of nutrient intakes.

Interactions between hepatic lipase and 
apolipoprotein E gene polymorphisms 
affect serum lipid profiles of healthy 
Canadian adults
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