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Abstract
Aim: To provide correlation of Fasting & PP C-peptide with HbA1C in patients of T2
Diabetes Mellitus.
Material & Methods: 60 patients admitted in Department of General Medicine, Patna
Medical College, Patna, Bihar, India. The study was conducted over a period of 15 months.
Results: Mean & SD for fasting C-Peptide for males was1.490 ± 1.182& for females 2.371 ±
2.389. Raised Mean & SD for fasting for males was 3.482 ± 1.789 & for females were 0.820
± 0.552. Raised Mean & SD for HbA1c for males was 10.722 ± 2.30 & for females 5.792 ±
0.281. Both were statistically significant with a p value of ≤0.05.
Conclusion: Insulin secretion estimated by measurement of Fasting C-Peptide was either
normal or raised in newly diagnosed T2DM subjects in my study indicating predominant role
of insulin resistance in the etiology. Further research can explore the exact contribution of
insulin resistance and insulin secretory defects in this area.
Keywords: PP C- peptide, Diabetes mellitus, insulin resistance
This is an Open Access article that uses a fund-ing model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium,
provided original work is properly credited.

Introduction
Glycemic control is the most important
aspect in management of diabetes mellitus.
It is a cornerstone in reducing morbidity
and mortality of the diseases [1, 2]. The
chronic hyperglycemia of diabetes is
associated with long term damage,
dysfunction, and failure of various organs,
especially the eyes, kidneys, nerves, heart,
and blood vessels [3]. Many large
randomized
clinical
trials
and
observational studies in type 1 and 2
diabetes have clearly shown that achieving
glycemic
control
or
reducing
hyperglycemia significantly decrease the
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microvascular
and
macrovascular
complications of diabetes mellitus (DM)
[4–6].
C-peptide is a useful and widely used
method of assessing pancreatic beta cell
function [7-8]. After cleavage of
proinsulin, insulin and the31-amino-acid
peptide c-peptide are produced in equal
amounts [9-10]. So why is c-peptide
testing preferable to insulin as a guide to
beta cell function? The degradation rate of
c-peptide in the body is slower than that of
insulin (half-life of 20–30 min, compared
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with the half-life of insulin of just 3–5
min), which affords a more stable test
window of fluctuating beta cell response.
In healthy individuals the plasma
concentration of c-peptide in the fasting
state is 0.3–0.6 nmol/l, with a postprandial
increase to 1–3 nmol/l [10].
Hb
undergoes
non
enzymatic
glycosylation in persons with persistent
hyperglycemia and designated as HbA1c.
HbA1C represents the integrated values of
glucose over preceding 6-8 weeks and
provides an additional criterion for
assessing glucose control.
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Methodology
Serum samples taken for fasting & PP Cpeptide and HbA1C for patients of T2
Diabetes Mellitus and run on VITROS
5600/7600 which is based on dry
chemistry.
Results:
We took 60 patients who were T2DM then
we did fasting C peptide & PP C-peptide
and HbA1c.
Out of 60, 10 were females & 50 were
males. Out of 60, 54 patients had raised
HbA1C maximum around 8-10.

Our aim was to study correlation of
Fasting c-peptide &Postprandial C-peptide
with T2 Diabetes Mellitus in patients
coming to SMIH for evaluation and follow
up for treatment of Type 2 Diabetes
Mellitus.

Mean & SD for fasting C-Peptide for
males was1.490 ± 1.182& for females
2.371 ± 2.389. [Table 1] Mean & SD
forHbA1c for males was 9.554 ± 3.281&
for females were 10.563 ± 2.583. [Table 2]
Raised Mean & SD for fasting for males
was 3.482 ± 1.789 & for females was
Material & Methods:
0.820 ± 0.552. Raised Mean & SD
60 patients admitted in Department of
forHbA1cfor males was10.722 ± 2.30&
General Medicine, Patna Medical College,
for females 5.792 ± 0.281. Both were
Patna, Bihar, India. The study was
statistically significant with a p value of
conducted over a period of 15 months.
≤0.05. [Table 3].
Table 1: Mean values fasting and post-prandial values of C-peptide according to gender
Male
Female
Mean±SD
Mean±SD
T value P value Significant
1.490 ± 1.182 2.371 ± 2.389 2.228 0.0138 S(P≤0.05)
4.772 ± 5.011 2.011 ± 2.163 0.789 0.4381 NS(P≥0.05)

Parameter
Fasting
PP

Table 2: Mean values of HbA1c according to gender
Parameter
HbA1c

Male
Female
Mean±SD
Mean±SD
T value P value Significant
9.554 ± 3.281 10.563 ± 2.583 0.7948 0.4306 NS(P≥0.05)

Table 3: Mean values fasting C-peptide and HbA1c values
Parameter
Fasting
HbA1c

Raised
Un raised
Mean±SD
Mean±SD
T value P value Significant
3.482 ± 1.789 0.820 ± 0.552 7.992
0.001 S (P≤0.05)
10.722 ± 2.30 5.792 ± 0.281 2.639
0.001 S (P≤0.05)

Discussion:
C-peptide is the part of proinsulin which is
cleaved prior to co-secretion with insulin
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from pancreatic beta cells. Produced in
equimolar amounts to endogenous insulin,
it is not a product of therapeutically
administered exogenous insulin and has
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been widely used as a measure of insulin
secretion. This review of the literature will
identify the main indications and rationale
for c-peptide sampling in clinical practice
and compare the available methods of cpeptide testing. [11]
C-peptide sampling as part of the OGTT
has been found to significantly correlate
with insulin secretion in type 2 diabetes
mellitus (T2DM), when samples are taken
at 0, 30, 60, 90, and 120 min (with the
possibility of extending this to include
sampling at 150, 180, 240, and 300 min)
[12].
In patients with diabetes who were both
insulin and non-insulin treated, GST
demonstrated a 29% rise in c-peptide
compared to 19% rise postprandially [13].
Growing body of evidence have also
shown a strong association between PPG
and cardiovascular risk and outcomes [14],
oxidative stress, carotid intimal thickness
and endothelial dysfunction [15]. A recent
diabetes
complications
trial
study
concluded that PPG, but not FPG, was an
independent predictor of mortality and
cardiovascular complications in diabetes
[14,16-17]. It is also plausible that humans
spend half of their lives in postprandial
states and thus, to achieve better long-term
metabolic control (HbA1c) and minimize
the risk of chronic diabetic complications,
glucose monitoring in postprandial state
will be indispensable.
There are different methods to measure B
cell secretory function. Acute insulin
response (AIR) or AIR max is the gold
standard for assessment of B cell function
but difficult to perform in clinical setting.
[18] Assay of serum insulin as a measure
of insulin has half-life 3-5 minutes and
almost half of insulin secreted to pancreas
is degraded by hepatic first pass
metabolism. C-Peptide secreted in the
equimolar amount of insulin has negligible
extraction by the liver and constant
peripheral clearance making half-life
longer than insulin. For this reason, it is
Kumar et al.
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commonly used in preference to insulin
measurement when assessing B cell
function in clinical practice. [19]
Whilst c-peptide levels may be associated
with complications in diabetes through a
glycemic mechanism it may also have
direct molecular effects. C-peptide is
generally thought of as a biologically inert
peptide of interest only as a surrogate
marker for insulin levels, but this may be
overly simplistic. C-peptide has been
shown in vitro to inhibit endothelial cell
reactive oxygen species (ROS) formation
in the presence of hyperglycemia [20-22].
C-peptide also down regulates the
expression of several hyperglycemiainduced adhesion molecules, including
vascular cellular adhesion molecule 1
(VCAM1), reducing leukocyte adhesion to
endothelial cell walls and preventing the
early stages of atherosclerosis plaque
formation [7].
Conclusion:
Insulin
secretion
estimated
by
measurement of Fasting C-Peptide was
either normal or raised in newly diagnosed
T2DM subjects in my study indicating
predominant role of insulin resistance in
the etiology. Further research can explore
the exact contribution of insulin resistance
and insulin secretory defects in this area.
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