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Abstract 

Effect of a Tailored Dietary Intervention with High or 
Standard Protein Intake on B-Vitamin and One 
Carbon Metabolism Status in Healthy Older Males:  
A 10 Week Randomised Controlled Trial † 
Nicola Gillies 1, Amber M. Milan 1, Pankaja Sharma 1, Brenan Durainayagam 1,  
Sarah M. Mitchell 1, Nina Zeng 1, Farha Ramzan 1, Cameron J. Mitchell 1,2, Scott O. Knowles 2, 
Anders Sjödin 3, Karl-Heinz Wagner 4, Nicole C. Roy 5,6,7, Karl Fraser 5  
and David Cameron-Smith 1,6,8,* 

1 Liggins Institute, University of Auckland, Auckland 1023, New Zealand; n.gillies@auckland.ac.nz (N.G.); 
a.milan@auckland.ac.nz (A.M.M.); p.sharma@auckland.ac.nz (P.S.);  
b.durainayagam@auckland.ac.nz (B.D.); sarah.mitchell@auckland.ac.nz (S.M.M.);  
n.zheng@auckland.ac.nz (N.Z.); f.ramzan@Auckland.ac.nz (F.R.); Cameron.mitchell@ubc.ca (C.J.M.);  
d.cameron-smith@auckland.ac.nz (D.C.-S.) 

2 Food Nutrition & Health, AgResearch, Hamilton 3214, New Zealand; scott.knowles@agresearch.co.nz  
3 Copenhagen University, Copenhagen 1165, Denmark; amsj@nexs.ku.dk 
4 Department of Nutritional Sciences and Research Platform Active Ageing, University of Vienna,  

Vienna 1010, Austria; karl-heinz.wagner@univie.ac.at 
5 Food Nutrition & Health, AgResearch, Palmerston North 4442, New Zealand;  

nicole.roy@agresearch.co.nz (N.C.R.); karl.fraser@agresearch.co.nz (K.F.) 
6 The Riddet Institute, Massey University, Palmerston North 4474, New Zealand 
7 High-Value Nutrition National Science Challenge, Auckland 1023, New Zealand  
8 Food & Bio-based Products Group, AgResearch Limited, Hamilton 3214, New Zealand 
* Correspondence: d.cameron-smith@auckland.ac.nz; Tel.: +64-373-7999 
† Presented at the 2018 Nutrition Society of New Zealand Annual Conference, Auckland, New Zealand,  

28–30 November 2018. 

Published: 7 March 2019 
 

Background: Maintaining optimal status of folate and metabolically related vitamins (riboflavin 
and vitamins B6 and B12) is increasingly important for older adults. These nutrients are crucial for the 
complex regulation of metabolites involved in one carbon metabolism (OCM) that have been 
implicated in common diseases of ageing. Higher protein diets are increasingly recommended for the 
elderly to preserve mobility and good health. However, we do not know what effect consuming a 
higher protein diet compared to current recommendations, alongside other associated changes in 
dietary pattern will have on B-vitamin and OCM status in older adults.  

Methods: In this study, 30 healthy elderly men (74 ± 4 years) were randomized into two groups 
fed weight-maintaining, tailored diets containing either the recommended daily allowance (RDA), or 
twice the recommendations of protein (2RDA) for ten weeks. Fasting blood samples were collected 
prior and post dietary intervention. Absolute plasma concentrations of folate and related vitamins, 
as well as semi-quantitative polar metabolites including homocysteine (Hcy) were analysed by liquid 
chromatography mass spectrometry (LC-MS).  

Results: Plasma riboflavin concentrations were significantly increased with 2RDA (p = 0.005), 
though no other vitamin concentrations were changed, nor Hcy from our non-targeted analysis.  

Conclusion: Hcy and additional one carbon metabolites are currently being analysed by a 
targeted quantitative analysis using LC-MS to determine the impacts of this dietary intervention on 
downstream metabolic pathways. This will not only give us a more accurate measure of Hcy, but will 
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also allow us to identify more intricate changes to the complex regulation of OCM with a controlled 
high protein diet.  
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