
Diabetic patients: Maintain albumin level to avoid complications 

 

The importance of albumin levels in regulation of glycation of plasma proteins is shown by a 

team led by Mahesh Kulkarni at CSIR-National Chemical Laboratory (www.ncl-india.org), 

Pune. The findings have been reported in the recent issue of Journal of Proteome Research 

published by the American Chemical Society. 

 

Diabetes is characterized by increased levels of plasma glucose, which in turn modify blood 

plasma proteins by a non-enzymatic reaction called glycation. Protein glycation leads to 

formation of toxic molecules ‘advanced glycation end products’ (AGEs). Accumulation of 

AGEs has been found to be accelerated in diabetes and contribute to pathogenesis of 

diabetic complications. 

 

Blood plasma proteins are the first to get modified as they are directly exposed to higher 

glucose concentrations and a number of them have been identified. Human serum albumin 

is one of most abundant plasma proteins and heavily glycated in diabetes. Albumin 

constitutes more than 50% of plasma proteins, and any variation in levels of albumin may 

change the stoichiometry of glycation of other plasma proteins glycation. 

 

Albumin levels in plasma are affected by factors such as diet, lifestyle, inflammation, disease, 

drugs etc. In diabetes, albumin synthesis and secretion is decreased due to insulin 

deficiency. Therefore, it is expected that albumin levels decrease in diabetes and may affect 

plasma protein glycation and glycosylated haemoglobin (HbA1c) is a measure of high 

Glucose levels. 

 

The researchers performed the study in three systems: 1) diabetic mice plasma 2) diabetic 

clinical plasma and 3) in vitro glycated plasma. In both mice and clinical experiments, 

increased plasma protein glycation was observed in plasma with low albumin than plasma 

with high albumin. Additionally, plasma albumin levels were negatively correlated with 

HbA1c.  

 

In vitro experiment with different albumin levels confirmed that the variation in albumin levels 

is associated with plasma protein glycation, and albumin competes for glycation with other 

plasma proteins.  

 

Previous studies have observed that patients with decreased albumin levels due to 

malnutrition were more prone to develop complications in diabetes. This study explained the 

basis of low albumin and higher risk of complications.  



 

In conclu

with incre

 

This is th

HbA1c a

diabetes 

adverse 

 

Dr. Ravi 

have be

pathogen

carried o

proteins. 

animals t

 

This stud

Center fo

Top diagr
 

Further re

Bhonsle, 
N. L.; Giri
associate
Research

Bhonsle, 
inhibits gly

usion, the m

eased glycat

he first study

and other pl

could be o

effects of gly

Sirdeshmuk

en shown 

nesis. Dr. R

out to explo

The study e

to human cli

dy was car

or Cell Scien

am: Albumin 

eading: 

H. S.; Korwar
i, A. P.; Shelg
d with increa

h, 2012, 11, 13

H. S.; Singh,
ycation of les

major finding 

tion of other

y that shows 

asma protei

one of the i

ycation –a h

kh, Presiden

to be pron

avi describe

ore the influe

exemplifies a

nical specim

rried out in 

nce and Dr. K

– 37%; Botto

r, A. M.; Kote
gikar, K. M.; 
ased plasma 
391-1396. 

 S. K.; Srivas
ss abundant p

of this stud

r plasma pro

the importa

ins. Perhaps

ntervention 

hypothesis th

nt, Proteomic

e to glycat

es this work

ence of alb

a neat exec

mens and ca

collaboratio

Kishore She

om diagram: A

, S. S.; Goleg
Boppana, R.
protein glyc

stava, G.; Bop
proteins, Prote

dy was that l

oteins such a

nce of album

s, maintaini

strategies t

hat may be t

cs Society In

tion in hype

of Kulkarni 

umin levels

cution of exp

an be taken f

on with Dr. 

elgikar, Maha

 

Albumin - 52%

gaonkar, S. B
; and Kulkarn

cation and H

ppana, R.; an
ein and Peptid

low levels o

as HbA1c in 

min levels in

ng near nor

to protect p

aken to clini

ndia says th

erglycemic 

and his gro

s on the ove

periments fro

further for cl

Ramanamu

arashtra Med

% 

.; Chougale, A
ni, M. J., Low
bA1c in diab

nd Kulkarni, M
de Letters, 20

of albumin a

diabetes.  

 regulation o

rmal levels 

plasma prote

cal trials. 

hat many pla

conditions a

oup as a ve

erall glycatio

om in vitro st

inical exploit

urthy Boppa

dical Resea

A. D.; Shaik, 
w plasma albu
betes, Journa

M. J., Albumin
008, 15, 663−

re associate

of glycation o

of albumin 

eins from th

asma protein

and resultin

ery neat stud

on of plasm

tudy to mod

tation. 

ana, Nation

rch Society.

M. L.; Dhand
umin levels a
al of Proteom

n competitive
−667. 

ed 

of 

in 

he 

ns 

ng 

dy 

ma 

el 

al 

 

e, 
re 

me 

ely 

http://pubs.acs.org/doi/abs/10.1021/pr201030m
http://nclin.library.ingentaconnect.com/content/ben/ppl/2008/00000015/00000007/art00003

