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Unit of Assessment: Allied Health Professions, Dentistry, Nursing and Pharmacy 
 

Title of case study: Identification of vitamin B12 as a treatment for Alzheimer’s Disease 
 

1. Summary of the impact 
 
John Williams and colleagues found that serum homocysteine predicted cognitive decline and 
predicted the potential for vitamin B12 in treatment of dementia, including Alzheimer’s Disease. This 
finding has led to the production of 2 novel cobalamin compounds, glutathionyl cobalamin (GSCbl) 
and N-acetyl cysteinyl cobalamin (NACCbl), in collaboration with Kent State University (USA),  the 
use of which were patented in USA. We have also identified a novel anti-oxidant activity of vitamin 
B12. This work has led to the production of Betrinac sold by the Chester company, Cobalz Ltd, in 
the UK and PamLab Llc, USA. 
 

2. Underpinning research  
 
This case study is based upon the work of Williams as key researcher (Senior Lecturer then 
Professor, University of Chester, 1998 - present). 
In 2001, Williams and the group published the first prospective study looking at the link between 
serum homocysteine and cognitive decline in a group of healthy aged individuals (none of whom at 
the start of study had any symptoms of Alzheimer’s Disease) over a period of 5 years (1). Blood 
samples were taken at the start of the study and then 5 years later from a group of 40 healthy 
individuals aged 65 or over, and cognitive function assessed at the 2 time points by two well-
validated measures the Mini-Mental State Examination (MMSE) and Alzheimer’s Disease 
Assessment Scale (ADAS-Cog) (1). The study demonstrated for the first time that serum 
homocysteine predicted cognitive decline and suggested that it might have a causative role in 
Alzheimer’s Disease – in support of the data on correlative associations. It was further proposed 
that the serum homocysteine could be reduced, and therefore cognition improved, by manipulating 
one-carbon metabolism through increased intake of folate or vitamin B12 (1). This work was 
followed by a demonstration of the importance of Vitamin B12 transport in the development of 
Alzhemier’s Disease (2) and that manipulation of one-carbon metabolism could be used to reduce 
serum homocysteine levels(3). McCaddon later demonstrated that this manipulation could 
successfully reverse cognitive decline in Alzhemier’s Disease (4).  We further demonstrated that 
vitamin B12 and the modified thio-latocobalamins GSCbl and NACCbl were protective against 
oxidative stress in cell models (5). Our data suggested that vitamin B12 had direct anti-oxidant 
properties as well as its traditional cofactor role (5). We were able to confirm this anti-oxidant 
activity of vitamin B12 in collaboration with Dr Nicola Brasch of Kent State University (6). 
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4. Details of the impact 
 
As a part of this work described in section 2 we hypothesised that:  
 

1. Reducing homocysteine with combinations of folic acid, vitamin B12 and anti-oxidants such 
as glutathione or N-acetyl cysteine would reverse the cognitive decline seen in Alzheimer’s 
patients and the aging population in general. 
Since our work, a number of clinical trials have been carried out and the resulting data is 
conflicting. However, the use of combined therapy has been more successful than use of 
single agents – and the result locally is the formation of a new company – Cobalz Ltd (1). 
The aim of this company is to focus on research and treatments for Alzheimer’s Disease 
and other dementias – focusing principally on B vitamins and homocysteine (1). Cobalz Ltd 
have successfully applied for patents for the use of vitamin B12 as a medication for 
Alzheimer’s Disease (e.g. 2) and have also recently been awarded a patent for their 
formulation – Betrinac which contains vitamin B6, vitamin B12, folic acid and N-acetyl 
cysteine (3). Cobalz Ltd present £100 to the best MSc Biomedical Science student 
annually. 

 
2. Chemically linking glutathione or N-acetyl cysteine to cobalamin to form thiolatocobalamins 

would be more effective against oxidative stress than either of the compounds or cobalmin 
in isolation.  
In a collaboration with Dr Nicola Brasch, Kent State University, USA, we designed the 
synthesis of the novel thiolato cobalamins GSCbl and NACCbl. These compounds proved 
to be superior to other anti-oxidants in a cell model of oxidative stress (4) and as a result we 
jointly applied for patents on the compounds (5, 6). PamLab Llc then took a licence on 
these patents with the intention of going to pre-clinical trials (7). Work is continuing on these 
compounds with plans to synthesise further novel cobalamin derivatives. 
 

3. Vitamin B12 has a multiple effects – indirect due to its effect on one carbon metabolism, 
direct due to a previously unknown anti-oxidative action, and direct due to a previously 
unknown effect on signalling pathways. 
We were able to confirm that vitamin B12 has anti-oxidative activity (4, 8) also that the 
compound influenced signalling pathways in particular Akt phosphorylation (9) which has 
later been confirmed by other workers (10). 

 
 

5. Sources to corroborate the impact 
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