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ARTICLE INFO ABSTRACT

Keywords: Glycosylated hemoglobin (HbA1c) is a marker of evaluation of long-term glycemic control in
diabetic patients that predict risks for the development and progression of diabetic
complications. The aim of this study is to evaluate the significance of Glycosylated hemoglobin
HBAIC, (HbA1c) in relation to aging. After going through number of research papers have come to
HBAIC Biomarker conclusion that such relationship do exist and Glycosylated hemoglobin (HbA1c) does increase
with advancing age independent of glycemia.lt also clearly shows association with premature
aging and increased mortality. Review Criteria: We systematically searched number of articles,
webpages, and major textbooks for writing this article. All papers identified were in English
language and full manuscripts. [ also searched the reference lists of identified articles for
additional relevant papers A search for reference data for this purpose was also performed
using the Google search engine. In this short review we summarize the findings given by
different researchers on the subject and bring it in our support to prove HBA1C should also be

Hemoglobin A1C and aging,
Hemoglobin A1C anti aging tool,

used as anti aging tool.
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Introduction

Glycation

Aging is a multi dimensional process of becoming older and
remains one of the most mysterious areas of biological research. It
represents the accumulation of changes in a person over time

[11[2].

It is among the largest known risk factors for most human
diseases.[3] Roughly 100,000 people worldwide die each day of
age-related causes.[4]

Since ageing is a cause or major risk factor of the age related
diseases and mortality, there are growing efforts in ageing
research to slow ageing and extend healthy lifespan. Ageing
processes can be faster because of accumulation of toxic metabolic
products.

These products could be rogue Advanced Glycation end
products formed from reducing sugars such as glucose, that react
non enzymatically with amino groups in proteins, lipids and
nucleicacids through a series of reactions forming Schiff bases and
Amadoriproducts to produce AGE.

This process, also known as the Maillard reaction was
described in the early 1900s, when it was noted that amino acids
heated in presence of reducing sugars developed a characteristic
yellow brown colour.[5]
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These Advanced Glycation end products corrode our body the
same way rust damages metal in a machine. AGEs as they build up
in the body, they bombard the body's cells like a meteor shower
and continue to cause more damage and rusting that becomes
noticed over many years.

This Glycation, make cells stiffer, less pliable and subject to
damage and premature aging. This is one reason why joints,
muscles and tendons become stiff and inflexible over time.
Glycation thus plays an important role in ageing and has been
implicated in the pathophysiology of number of diseases

For most people with normal levels of glucose, the Glycation
process is something that happens gradually over the course of a
lifetime, and it's really not that big of a deal, However people with
high sugarlevels in body lead to quick and more formation of AGEs,
thathastens damage to cells of body and early aging.

When you're younger, your body has more resources to ward
off damage, and you're producing more collagen, says New York
and Miami-based dermatologist Fredric Brandt, who in 2007 was
one of the first to launch an anti-aging skin-care line specifically
addressing glycation.When you reach a certain age, these
Glycation products begin to build up at the same time that your
threshold for damage is getting lower.

Glycation is a fact of life. It's happening right now, to all of us. It
can even be measured. There are number of biomarkers shown to
be related with the ageing process. One of these biomarkers is
glycated hemoglobin (HbA1c).The A1C test is based on non-
enzymatic Glycation pathway by hemoglobin's exposure to plasma
glucose. Therefore Glycation measurement can give idea how fast
itis happening in our body to lead to aging and various age related
diseases.
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HemoglobinA1Cand aging

The hemoglobin A1C test also called HbAlc, glycated
hemoglobin test, or glycohemoglobin test is an important blood
test used to determine how well diabetes is being controlled.
Hemoglobin A1C provides an average of blood sugar control over a
sixto 12 week period. [6]

However, the same blood test also helps identify age-
accelerating Glycation reactions in the body. The hemoglobin A1C
blood test is thus being considered as useful in non-diabetics who
want to guard against the destructive Glycation process.

The hemoglobin A1C test identifies the potential for age-
accelerating Glycation reactions in our bodies. However, this
valuable tool has been dramatically underutilized in the context of
aging.

Scientists believe that it is not only those with diabetes or pre-
diabetes who should be concerned about the damaging effects of
Glycation in the body, but all of us should be concerned as the
damage inflicted by advanced Glycation end-products (AGEs) is
more as the age advances.

Lydie N. Pani, Leslie Korenda and others published a research
"Effect of Aging on A1C Levels in Individuals without Diabetes
“they found that A1C was associated with age in nondiabetic
subjects and in subjects with normal glucose tolerance (NGT) in
two population-based cohorts. [7]

They performed cross-sectional analyses of A1C across age
categories in 2,473 nondiabetic participants of the Framingham
Offspring Study (FOS) and in 3,270 nondiabetic participants from
the National Health and Nutrition Examination Survey (NHANES)
2001-2004.The results in their study showed positive association
of AIC with age in nondiabetic subjects. The 97.5th percentiles for
A1C were 6.0% and 5.6% for nondiabetic individuals aged <40
years in FOS and NHANES, respectively, compared with 6.6% and
6.2% forindividualsaged =70 years.

They further concluded that the studies that have failed to
demonstrate an association between age and A1C used diagnostic
criteria to exclude diabetes that are now outdated or were small
and possibly underpowered. [8-10]

In another study researchers concluded that Glycemic control
deteriorates with age in healthy, non-diabetic individuals. Age-
related rises in haemoglobin A1C result from a small but steady
decline in pancreatic beta cell function. [11]

Similarly Frank Q. Nuttall, in the study found that there was a
modestage-related increasein %HbAlc. [12]

While as in another study on Japanese Population showed the
same results. This study on Japanese population was done to
evaluate whether there is any change in HbAlc with age and to
determine the effects of body mass index (BMI), exercise, and
family history of diabetes on this change.

A cross-sectional survey of 7,664 male Japanese workers aged
20-59 years was performed. All subjects received a physical
examination that included measurement of HbAlc as an indicator
of plasma glucose level. The subjects were classified according to
their ages and BMIs, and any relationship with HbA1c levels was
evaluated.[13]

Results showed that in all BMI groups, HbA1c increased with
age. The greatest increase in HbAlc was observed in the 40 to 49
year-old age-group in subjects witha BMI =26 kg/m2 and in the 30
to 39 year old age group in subjects with a BMI >26.

HbA1c in the subjects aged 20 to 29 years did not change with
BMIL. In contrast, HbAlc in subjects aged 30 to 59 years was
significantly higher in those with a BMI >26 when compared with
those with BMI=20.

The age dependent increase in HbAlc was greater in subjects
with a positive rather than negative family history of diabetes.
They further concluded that the age dependent increase in HbAlc
may be a consequence of the aging processitself.[13]

Therefore monitoring of hemoglobin Alclevels is essential for
all adults who wish to identify excess glycation processes in their
bodies and take measures to control and minimize glycation
induced damage, as the favourable glucose metabolism and its
control has been identified as a central key factor for longevity.
[14]

A Community-based cross-sectional study involving 2368
subjects aged = 20 years was done from Chandigarh, India and all
had normal glucose tolerance. In this study there was a significant
positive correlation between mean HbAlc and age in these
subjects.

The increase in HbAlc with each advancing year was 0.01%
above the age of 20 years. A significantly higher number (6.5%,
21/325) of subjects had HbA1c of = 6.5% (48 mmol/mol) in those
above the age of 50 years compared with those below the age of 50
years and it was concluded that HbAlc increases with advancing
ageindependent of glycaemia.[15]

Conclusions

A1C levels are positively associated with age in nondiabetic
populations. The age-dependent increase in HbAlc may be a
consequence of the aging process itself independent of glycaemia.
Age therefore should be taken into consideration when using
HbAlc for the diagnosis and management of diabetes and
prediabetes.

The HBA1C test which is being used primarily to monitor
blood sugar control in diabetics also helps to identify the level of
age-accelerating Glycation in our body.

Therefore being important factor in aging makes the
hemoglobin HBA1C test important tool for anti aging program to
preventaccelerated aging due to various problems.

HBA1C level is an indirect measure of how fast you are aging
and how much damage is likely being done to your cells by the
aging process.

Together with other key anti aging tests, the HBA1C blood test
is a marker for potential accelerated aging, and can help to clear
the problems and complications of high blood sugar and Glycation.
Knowing your HBA1C levels and responding accordingly will
ensure amuch longer and healthier life
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