Int ] Endocrinol Metab. 2011;9(1):276-277. DOI: 10.5812/Kowsar.1726913X.2068

%

‘Metabolism

Journal home page: www.endometabol.com

KOWSAR

International Journal of

Endocrinology

Farcdocrin oy
-'ITl'rIII'II.II'r.\?FI
-

L=t

Effect of Proteolysis in Erythrocyte Damage of Diabetic Complications

Ganapathy Saravanan "

1 Department of Biochemistry, centre for Biological Science, K.S.R College of Arts and Science, Tamil Nadu, India

ARTICLE INFO

Article Type:
Letter to Editor

Article history:

Received:30 Jul 2010
Revised: 07 Aug 2010
Accepted: 01]an 2011

Keywords:

Oxidative stress
Erythrocyte damage
Diabetic complication

Dear editor:

Diabetes is a complex metabolic disorder character-
ized by defects in the body’s ability to control glucose
and insulin homeostasis, and it is estimated that in the
future, the annual incidence rate of diabetes will con-
tinue to increase worldwide. Currently, it is believed that
various complications of diabetes mellitus result from
oxidative stress wherein increased free radical produc-
tion is coupled with low levels of cellular antioxidants
(1). Because the human erythrocyte plays a role as an 02
and CO2 transporter, it is constantly exposed to reac-
tive oxygen species (ROS) and oxidative stress. Oxidative
stress occurs in cells or tissues when ROS concentration
exceeds antioxidant concentration (2). Oxidant damage
to proteins makes them more vulnerable to proteolytic
degradation by enzymes that recognize modifications
like conformational changes and fragmentation. A com-
bination of increased oxidant production and decreased
antioxidant levels in the erythrocytes in a diabetes mel-
litus patient contributes to the vulnerability of glycated
hemoglobin to oxidant damage and subsequent pro-
teolytic degradation. Oxidant-damaged hemoglobin is
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a potential substrate for certain proteolytic enzymes in
reticulocytes and erythrocytes (3). Moreover, this vulner-
ability of erythrocytes in diabetic patients may lead to a
loss of red blood cell (RBC) function and increased rate
of apoptosis of erythrocytes and the removal of eryth-
rocytes from circulation through macrophage phago-
cytosis. First, we would like to congratulate the authors,
Varashree and Gopalskrishna , for their recently pub-
lished study in the International Journal of Endocrinol-
ogy and Metabolism; their study highlighted an impor-
tant complication of diabetes mellitus and provided new
evidence for proteolytic degradation in the erythrocytes
of diabetic patients (4).

In the Discussion section, the authors contemplate
that oxidative stress might account for the alteration in
protein structure and function in the erythrocytes of dia-
betic patients. We agree with the authors’ findings that
oxidative stress is the factor that mediates proteolytic
degradation in the erythrocytes of diabetic patients. In
this manuscript, it is well outlined how oxidative stress
fits their current understanding of proteolytic degrada-
tion in erythrocytes, and how it might explain the obser-
vations done by Raghothama and Rao (5). These authors
pointed out that the erythrocytes in diabetic patients
are more susceptible to oxidant-mediated damage, and
hence, the antioxidant defenses are decreased in the RBCs
of diabetic patients. Glucose oxidation in the presence of
transition metals could result in excessive generation of
ROS, which could in turn affect the biomembrane struc-
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ture and function by mediating lipid peroxidation (6).
Enhanced malondialdehyde (MDA) levels observed in
the erythrocytes of diabetic patients can, therefore, be at-
tributed to increased biomembrane lipid peroxidation;
this lipid peroxidation also contributes to variations in
the antioxidant levels (7). Erythrocytes are physiologi-
cally well protected against ROS by abundant proteolytic
enzymes, which are considered the second line of de-
fense against oxidative damage; further, the proteolytic
enzymes play a crucial role in preventing the damage
caused by modified proteins. A multicatalytic proteolytic
complex appears to be responsible for the degradation
of oxidized intracellular proteins in erythrocytes (2). In
this article, the authors have also discussed the role of
serine protease activity after the oxidative modification
of the membranes. Fujino et al. (8) have shown the pres-
ence of an 80-kDa serine protease in oxidized erythro-
cyte membranes that preferentially degrades oxidized
proteins. Additionally, a protein named oxidized protein
hydrolase (OPH) functions as a secondary defense system
by removing oxidized protein aggregates (8). Moreover,
protein degradation pathways never require any energy
source. Hence, further investigation is required to eluci-
date the role played by various enzymes in controlling
diabetes.
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