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This research emphasises the importance of maintaining a healthy lifestyle to support brain health as we
age. While more research is needed, taking proactive steps to manage your cardiovascular health can be
beneficial. This includes adopting a balanced and nutritious diet and effectively managing health
conditions such as high blood pressure and diabetes.
We are committed to understanding the complex factors that influence brain health and ageing. Your
continued participation in the TLSA study is invaluable to our efforts.

Sincerely,
Dr. Thomas Gregor Issac

Associate Professor, CBR, IISc
PI- CBR-TLSA

Dear Participant,
As part of the Tata Longitudinal Study of Ageing, we are writing to share some
important insights about brain health. Our recent research suggests that an
amino acid called homocysteine may play a significant role in cognitive
function as we age. High levels of homocysteine have been linked to poorer
performance on cognitive tasks, especially those related to language skills like
vocabulary and fluency. Furthermore, elevated homocysteine levels appear to
be associated with a reduction in the volume of white matter in the brain, the
part responsible for communication between different brain regions.

ಈ ನಮ� ಸಂ�ೂೕಧ�ಯು �ಾ� ವಯ�ಾ�ದಂ� �ದು�ನ ಆ�ೂೕಗ�ವನು� �ಂಬ�ಸಲು ಆ�ೂೕಗ�ಕರ
�ೕವನ�ೖ�ಯನು� �ವ��ಸುವ �ಾ�ಮುಖ��ಯನು� ಒ���ೕ�ತ��. ���ನ ಸಂ�ೂೕಧ�ಯ ಅಗತ��ರು�ಾಗ, �ಮ�
ಹೃದಯರಕ��ಾಳದ ಆ�ೂೕಗ�ವನು� �ವ��ಸಲು �ವ��ಾ� ಕ�ಮಗಳನು� ��ದು�ೂ���ದು
ಪ��ೕಜನ�ಾ��ಾ��. ಇದು ಸಮ�ೂೕ�ತ ಮತು� �ೌ��ಕ ಆ�ಾರವನು� ಅಳವ���ೂ���ದನು� ಒಳ�ೂಂಡಂ�
ಅ�ಕ ರಕ��ೂತ�ಡ ಮತು� ಮಧು�ೕಹದಂತಹ ಆ�ೂೕಗ� ಪ����ಗಳನು� ಸ��ಾ� �ವ����ೂ���ದು
ಬಹುಮುಖ��ಾ�ರುತ��.
�ದು�ನ ಆ�ೂೕಗ� ಮತು� ವಯ�ಾ�ದ �ೕ� ಪ��ಾವ �ೕರುವ ಸಂ�ೕಣ� ಅಂಶಗಳನು� ಅಥ��ಾ��ೂಳ�ಲು �ಾ�
ಬದ��ಾ���ೕ�. TLSA ಅಧ�ಯನದ�� �ಮ� �ರಂತರ �ಾಗವ�ಸು�� ನಮ� ಪ�ಯತ�ಗ�� ಅತ�ಮೂಲ��ಾ��.

�� �ಾಂ�ಟೂ��ನ� ಸ�� ಆ� ಏ�ಂ� ನ �ಾಗ�ಾ�, �ದು�ನ ಆ�ೂೕಗ�ದ
ಕು�ತು �ಲ� ಪ�ಮುಖ ಒಳ�ೂೕಟಗಳನು� ಹಂ��ೂಳ�ಲು �ಾ� ಬಯಸು��ೕ�.
ನಮ� ಇ��ೕ�ನ ಸಂ�ೂೕಧ�ಯು �ೂೕ�ೕ����� ಎಂಬ ಅ�ೖ�ೂೕ ಆಮ��
ವಯ�ಾ�ದಂ� ಅ��ನ �ಾಯ�ದ�� ಮಹತ�ದ �ಾತ�ವನು� ವ�ಸುತ�� ಎಂದು
ಸೂ�ಸುತ��. ರಕ�ದ�� ���ದ �ೂೕ�ೕ����� ಮಟ�ಗ� ಅ��ನ �ಾಯ�ಗಳ��
, ��ೕಷ�ಾ� ಶಬ��ೂೕಶ ಮತು� �ೌ�ಕ �ರಗ�ಳ�ಯಂತಹ �ಾ�ಾ �ೌಶಲ�ಗಳ��
ಕಳ� �ಾಯ��ಮ��ಂ�� ಸಂಬಂ���. ಇದಲ�� ���ದ �ೂೕ�ೕ�����
ಮಟ�ಗ� �ದು�ನ��ನ �� ದ�ವ�ದ ಪ��ಾಣದ ಇ���ಂ�� ಸಂಬಂ���.
�� ದ�ವ�ದ, ��ನ� �ದು�ನ ಪ��ೕಶಗಳ ನಡು�ನ ಸಂವಹನ��
�ಾರಣ�ಾ�ರು��ಂದ, �� ದ�ವ�ದ ಇ��ಯು, ಸಂವಹನದ�� ವ�ತ�ಯ
ಉಂಟು�ಾಡುವ ಮೂಲಕ �ದು�ನ �ಾ�ಾನ� �ಾಯ�ಪಟುತನ (cognitive
function) �ನ���ೂ�ತ��.

�ಾ. ಪ���ಾ ಅರ�ಂ�, �ಎ�.� 
�ೖಂ��� ಆ�ೕಸ�, 

�ಂಟ� �ಾ� ���� �ಸ�� 



Mild Cognitive Impairment is an intermediate stage between normal aging
and dementia, with a rising prevalence in India, reported at 26.1%. Identifying
modifiable risk factors for MCI is crucial to prevent its progression to
dementia. Homocysteine, has been linked to cardiovascular diseases and
cognitive impairment through vascular changes, Vitamin B12 and folic acid
are essential for HCY metabolism. 

Homocysteine, Vitamin B12, and Folic
acid between rural and urban ageing

Indians, and its association with Mild
Cognitive Impairment and
Cardiovascular risk factors

Ref: Divya N Mallikarjun, Palash Kumar Malo, Abhishek Mensegere, Ajith Partha, Jonas S Sundarakumar, Thomas Gregor Issac, Latha Diwakar, on behalf of TLSA and SANSCOG study team,
Comparison of homocysteine, vitamin B12 and folic acid between rural and urban ageing Indians and its association with mild cognitive impairment and cardiovascular risk factors: a cross-sectional
analysis, Brain Communications, Volume 6, Issue 5, 2024, fcae343, https://doi.org/10.1093/braincomms/fcae343

Urban participants showed higher levels of these biomarkers
compared to rural counterparts, influenced by differences in diet,
healthcare access, and lifestyle. These differences may be
influenced by better healthcare access, dietary diversity, and higher
use of vitamin supplements in urban areas. There was no link
between homocysteine and cognitive status both in urban and
rural areas. There was a positive correlation between
Homocysteine and cardiovascular risk in rural cohort. 

This study explores the differences in Homocysteine, vitamin B12, and folic
acid levels between rural and urban ageing Indians and their association with
mild cognitive impairment and cardiovascular disease risk.

Dr Divya N M
Medical Officer 
CBR, IISc 



1. What is Vitamin B12, and why is it important?
Vitamin B12, also known as cobalamin, is a water-soluble vitamin essential for nerve
function, DNA synthesis, and red blood cell production. It plays a crucial role in
maintaining healthy brain function and energy levels.

2. What are the symptoms of Vitamin B12 deficiency?
Symptoms of Vitamin B12 deficiency may include:

Fatigue or weakness
Numbness or tingling in hands and feet
Difficulty with balance or walking
Memory problems or cognitive decline
Anemia
Mood changes, such as depression or irritability

3. Who is at risk of Vitamin B12 deficiency?
Certain groups are more prone to deficiency, including:

Older adults (due to decreased absorption)
Vegetarians and vegans (as B12 is primarily found in animal products)
People with digestive disorders like Crohn’s disease or celiac disease
Those taking certain medications, such as metformin or proton pump inhibitors

4. How can I get enough Vitamin B12?
Vitamin B12 is found naturally in animal-based foods like meat, fish, eggs, and dairy
products. Fortified foods (such as cereals) and supplements are also good sources. For
those with absorption issues or severe deficiencies, Vitamin B12 injections may be
recommended.

FREQUENTLY 
ASKED QUESTIONS 

Dr Ajith Partha
Medical officer

CBR, IISc



1. �ಟ�� �12 ಎಂದ�ೕನು ಮತು� ಅದು ಏ� ಮುಖ��ಾ��?
�ಟ�� �12 ಅನು� �ೂೕ�ಾ�ಾ�� ಎಂದೂ ಕ�ಯು�ಾ��, ಇದು ನರಗಳ �ಾಯ�, DNA
ಸಂ��ೕಷ� ಮತು� �ಂ� ರಕ� ಕಣಗಳ ಉ�ಾ�ದ�� ಅಗತ��ಾದ, �ೕ�ನ�� ಕರಗುವ �ಟ��
ಆ��. ಆ�ೂೕಗ�ಕರ �ದು�ನ �ಾಯ� ಮತು� ಶ��ಯ ಮಟ�ವನು� �ಾ�ಾ��ೂ��ವ�� ಇದು
���ಯಕ �ಾತ�ವನು� ವ�ಸುತ��.

2. �ಟ�� �12 �ೂರ�ಯ ಲ�ಣಗ� �ಾ��?
�ಟ�� �12 �ೂರ�ಯ ಮುಖ� ಲ�ಣಗ�:

ಆ�ಾಸ ಅಥ�ಾ �ೌಬ�ಲ�
�ೖ ಮತು� �ಾದಗಳ�� ಮರಗಟು��� ಅಥ�ಾ ಜು���ಸು��
ಸಮ�ೂೕಲನ ಅಥ�ಾ ನ��ಯ�� �ೂಂದ�
��� ಸಮ��ಗ� ಅಥ�ಾ ಅ��ನ ಕು�ತ
ರಕ��ೕನ�
�ನ�� ಅಥ�ಾ ����

3. �ಟ�� � 12 �ೂರ� �ಚು� �ಾರ�� �ಾ���ೂ��ತ��? 
ವಯ�ಾ�ದ ವಯಸ�ರು (�ೕ��ೂ���� ಕ���ಾಗು�ದ�ಂದ)
ಸ�ಾ��ಾ�ಗ� (�12 �ಾ�ಥ�ಕ�ಾ� �ಾ�� ಉತ�ನ�ಗಳ�� ಕಂಡುಬರುತ��)
�ೕಣ��ಾ� ಅಸ�ಸ�� �ೂಂ�ರುವರು (�ೂ�ೕ�� �ಾ�� ಅಥ�ಾ ಉದರದ �ಾ��)
������ ಅಥ�ಾ ��ೕ�� ಪಂ� ಇ���ಟಗ�ಳಂತಹ �ಲ� ಔಷ�ಗಳನು�
��ದು�ೂ��ವವರ�� �ಟ�� �12 �ೂರ� �ಾ���ೂ��ತ��.

4. �ಾನು �ಾಕಷು� ಪ��ಾಣದ �ಟ�� � 12 ಅನು� �ೕ� ಪ�ಯಬಹುದು?
�ಟ�� �12, �ಾಂಸ, �ೕನು, ��� ಮತು� �ೖ� ಉತ�ನ�ಗಳಂತಹ �ಾ�� ಮೂಲದ
ಆ�ಾರಗಳ�� �ೖಸ��ಕ�ಾ� ಕಂಡುಬರುತ��. ಬಲವ��ತ ಆ�ಾರಗ� (ಉ�ಾಹರ��
�ಾನ�ಗ�) ಮತು� �ರಕಗ� ಸಹ ಉತ�ಮ ಮೂಲಗ�ಾ��. �ೕ��ೂ��ವ ಸಮ��ಗ�
ಅಥ�ಾ �ೕವ� �ೂರ��ರುವವ��, �ಟ�� �12 ಚುಚು�ಮದ�ನು� ��ಾರಸು �ಾಡಬಹುದು.

�ಾ�ಾನ��ಾ� �ೕಳ�ಾಗುವ 
ಪ���ಗ�
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