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ABSTRACT

Glycated haemoglobin, lipid peroxidation alternations in lipid composition and ATPase activities were analysed in
erythrocyte plasma membrane of uncontrolled type Il diabetes mellitus (DM) patients. Glycated haemoglobin,
erythrocyte membrane cholesterol, phospholipid were significantly increased in DM patients. The molar ratio of
cholesterol to phosphoalipid, lipid peroxidation in the form of thiobarbituric acid-reactive substances (TBARS), and
Na'-K"-ATPase activity significantly decreased in the diabetic subjects, as compared to controls. The study
suggested that biochemical changesin the erythrocyte membrane may be involved in the patho physiology of type Il
DM.

INTRODUCTION

Diabetes mellitus is a metabolic disorder charazdrby high blood sugar, insulin resistance, lamsciousness
and obesity .Several abnormalities related to #dueiced life span, increased viscosycessive aggregation, and
increased tendency to adhere to endothelial cale been reported in the erythrocytes of diabetefitas (DM)
patients[1,2]. Alterations in levels of cholestetolphospholipid molar ratio, unsaturated fattydacand modified
membrane asymmetry configuration have also beesrtexpin the erythrocyte membranes of diabeticepdsi3,4].
The modification in lipid composition which affettte physico-chemical properties of the erythroegtambrane of
diabetic patients[5,6]. The controlled level of utie normalizes lipid composition and maintain tstability of
erythrocyte membrane in diabetic patients. Iatates N&K*-ATPase activity, and translocation of ions and
glucose to plasma membrane via phosphorylatidghead subunits by proteins kinas8s

Glucose under physiological conditions produceslaxis that posess reactivity similar to free raldic Increased
free radical production and high levels of lipidsdarapid peroxidation products have been repariediabetic
patients[8]. When erythrocytess are exposed toirmootis oxidative stress in type Il diabetic patefitee radicals
are continuously generated by the auto-oxidatiohagmoglobin continuously[9] Oxygen radicals fodhower and
above the detoxifying capacity of erythrocytes canse peroxidative breakdown of phospholipid fattids and
accumulation of malonyldialdehyde[10,]. This charmgings about membrane instability high pressace@oor in
oxygen transport in RBC. The present study was itakien to determine levels of lipid peroxidatiordaiterations

in lipid composition and ATPase activities in emgtyte plasma membrane of uncontrolled type I DM
patients[11]
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MATERIALSAND METHODS

Blood sample of type Il diabetic patients were ectiéd according to the age group of 30-70 years south of
Tamil Nadu . Glycosylated haemoglobin was calcalatby analytical kits. Lipid profile of each patterwere
determined by Auto analyzer.

I solation of erythrocyte membranes

Erythrocyte membrane of type Il diabetic patientswsolated in cold conditions. The blood was otdld in 0.1 M
trisodium citrate. This was centrifuged at 300énrfor 15min and the plasma and buffy coat was asgir off.
Saline-washed erythrocytes were lysed in of idd-&00 mM Tris-HCL (pH 7.0), 1.0 mM EDTA (pH 7.0)The
resulting erythrocyte membranes were re-suspendaxt tin ice-cold lysis solution, centrifuged at 60tpm for
15min, suspended in ice-cold 0.05 M Tris-HCL (p#)7.1.0 mM EDTA, 0.5M Nacl (pH 7.0) and centrifugat
6000 rpm for 15min. The membranes were treated whigh sodium chloride concentration to form pink
membrane.. The faint pink membranes, thus obtaivesg suspended in ice-cold 5.0 mM Tris-HCL (pH),7100
mM EDTA (pH 7.0) and centrifuged at 6000 rpm forniib. The resulting haemoglobin-free milky-white
erythrocyte membranes were suspended in 0.05 MHIVis (pH 7.0)[12]. Protein in erythrocyte membraneas
estimated by the method of Loweyal[13].

Assay of ATPase activity

ATPase activity in erythrocyte membranes was askéye the membrane suspension was diluted to amalu
containing ~ 150-200 pg protein/ 100puL membran@ansion for the ATPase assay. ATP neutralizedHt@ 0 by
100 mM Tris was used for the assay[14]. ATPaswigctvas expressed as pmoles P/mg erythrocyte mameb
protein/60min.

For total ATPase activity, erythrocyte membranes160-200 pug protein/ 100puL membrane suspensiong wer
incubated at 37°C for 60 min in 0.5 mL reaction g containing 2.0 mM ATP, 100 mM Nacl, 20 mM KGIQ
MgCl,, 1.0 mM EDTA in 50 mM Tris-HCL (pH 7.0), and for MgATPase activity, in 0.5 mL reaction mixture
containing 2.0 mM ATP, 5.0 mM Mggin 50 mM Tris-HCL (pH 7.0). The reaction was gted by adding 0.1 mL
of 10% sodium dodecyl sulphate (SDS). Inorganiospiorus (f hydrolyzed from the reaction was measured..
ATPase activity was calculated by the differenceveen 0 min (reaction stopped immediately with SRB8) 60
min incubation periods. Ne&K*-ATPase activity was calculated from the differedmween total ATPase and
Mg?*-ATPase activities.

Erythrocyte membrane parameters

Thiobarbituric acid-reactive substances (TBARSgfiythrocyte membranes were estimated . Lipidewetracted
from erythrocyte membrane using chloroform: methg@dl) mixture and cholesterol was estimated bk za
method.. Naand K in serum were determined using a flame photonetp,17].

RESULTSAND DISCUSSION

The diabetic patients were categoried accordingst@ge, sex and food habits. The glycated haerhoglis a
predictor of glucose level in blood. This methodrisst objective and reliable measure of type 2 etieh Male
patients in the age of 40-50 were easily affectetype 2 diabetes. Diabetic patients showed inatlerage of >
6.5% of HbA C. They showed significantly higher concentratiaf cholesterol (325mg/dl) , phospholipids
(224mg/dl),Triglycerides(155 mg/dl). The levelslddL and VLDL of diabetic patients were found to b24 mg/dI
and 34.5mg/dl. The HDL level of type 2 diabeticipats was found to be 31 mg/dl. The phospholipitiglesterol
and TBARS were drastically increased in erythroayembrane of diabetic patients as compared to adesex-
matched controls. Similarly, diabetic female suotgehas significantly higher concentrations of lebterol and
TBARS, but phospholipids concentration was not i§icgmtly different . The cholesterol to phosphddip molar
ratio in erythrocyte membranes of both male andaferdiabetics was found to be higher, as comparedntrols..
The rapid changes in erythrocyte membrane lipidceatrations in diabetics lead to accompany poocagnic
control in patients, presenting with apparent notipiclaemia.

Studies of human erythrocytdhave shown that membrane lipid peroxidation resuitslecreased cell survival,
altered membrane phospholipid asymmetry, hyperdabdily and increased adhesion to endothelialscellhe
erythrocyte membrane showed sudden raise of “MgPase, and significantly lower activity of N&™-ATPase,
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as compared to age- and sex. Type |l diabetic matiwere easily undergo malfunctioning of erythteapembrane
due to stress, obesity and lack of insulin restganThus, even newly diagnosed diabetics migtdufiering from
complications, arising due to prolonged hyperglycie which may lead to cardiovascular disorders.

CONCLUSION

The present study found abnormal erythrocyte mengbreharacteristics in uncontrolled type || DM patg
suggesting that these changes may be involved én ptithophysiology of type Il DM. This may lead to
cardiovascular complications.

REFERENCES

[1]. Reaven, G.M. and Laws, ADiabetologia,1994,. 37: 948-952.

[2]Jones RL & Peterson C MimJ Med,1984, 70, 339-352

[3]JAmerican Diabetes AssociatioDiabetes Care ,2010,,33 s6 2-s69.

[4]Khan, H.A., Sobki, S.H. and Khan, S.8lin. Exp. ,Med.,2007, 7: 24-29.

[5]Satoh M, Imazumi K, Bessho T & Shiga Diabetologia,1984, 27,517-521

[6]Windler, E..Atheroscler. Suppl2005,6: 11-14.

[7]Ruiz-Gutierrez V, Stiefel P, Villar J, Garcia-Das M A, Acosta D&Carneado Dijabetologia 1993,36, 850-856
[8]Mimura M, Makino H, Kanatsuka A, Asai T & Yostads ,Horm Metab Res, 1994, 26, 33-38

[9]Juhan-Vague |, Rahmani-Jourdheuil D, Mishal ZpuR C, Mourayre Y, Aillaud M F & Vague P
Diabetologia,1986, 29, 411-420

[10]JAl-Khalili L, Kotova O, Tsuchida H, Ehren |, Falle E, Krook A & Chibalin A VJ Biol Chem ,2004,279,
25211-25218

[11]Hunt J V< Smith C C & Wolff S Diabetes, 1990, 39, 1420-1424

[12]Hiramatsu K & Arimori S Diabetes 1988,37, 832-837

[13]Lowry O H, Rosenburg M Y, Farr A L & Randall R J Biol Chem,1951 193, 265-275

[L4]Pearson T W Life &ci, 1978. 22, 127-132

[15]Fiske C & Subbarow YJ Biol Chem 1925,66, 375-400

[16]Kesavulu M M, Giri R & Rao B KDiabetes Metab,2000, 26, 387-392

[17]Gugliano D, Paolisso G & Ceriello Miabetes Care, 1996, 19, 257-267

168
Scholar Research Library



