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ABSTRACT

Diabetes mellitus is a metabolic disorder of th@aarine system. People suffering from diabetesnateable to
produce or properly use insulin in the body. The @if our study is to find out the biochemical chesign blood
sample of patients with diabetes mellitus. Thellef/glucose, urea, creatinine, total cholestetallycerides, and
low density lipoprotein were increased and high signlipoprotein was decreased in diabetic patientisen
compared with normal subjects. In Standard druglf@@®yl Urea) treated diabetic patients, all the ako
biochemical parameters were retrieved to normalorirthis study, it was stated that the diabetesitmelivas
controlled with oral hypo glycaemia agents whicHphpatients improve their health and reduce theworbidity

rate.
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INTRODUCTION

Diabetes mellitus (DM) is one of the most commordaamine diseases in all populations and age grdups.a
syndrome of disturbed intermediary metabolism cduseinadequate insulin secretion, or impaired linsaction,
or both.

Globally, as of 2010, an estimated 285 million gdedmd diabetes, with type 2 making up about 90%efcases.
Its incidence is increasing rapidly, and by 203 number is estimated to almost double [1]. Diebenellitus
occurs throughout the world, but is more commopéeglly type 2) in the more developed countries.

India has more diabetics than any other countthénworld, according to the international diabdtasdation [2],
The disease affects more than 50 million adults-kalls about 1 million Indians a year.

There are three main types of diabetes mellitus DM

* Type 1 DM “insulin-dependent diabetes mellitus” {IBl) or “juvenile diabetes” results from the bodyalure
to produce insulin,

* Type 2 DM results from insulin resistance, a cdoditin which cells fail to use insulin properly, setimes
combined with an absolute insulin deficiency andsitreferred to as noninsulin-dependent diabetelitnse
(NIDDM) or “adult-onset diabetes”.

» The third main from, gestational diabetes occursmjpregnant women a previous diagnosis of dialueslop
a high blood glucose level. It may precede devekutrof type 2 DM

The classic symptoms of untreated diabetes are
1. Loss of weight

2. Polyuria (frequent urination)

3. Polydipsia (increased thirst)

4. Polyphagia (increased hunger) [3].
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Despite the great strides that have been madedarstanding and management in this disease, sepioléems
like diabetic retinopathy, diabetic nephropathyd#af lower extremity amputation.

Diabetes diagnostic criteria [5]

Condition 2hour Glucose Mmol/L (Mg/D) &azé?/?_ ?,\Lug%sf)} Hbay. %
Normal <7.8(<140) <6.1(<110) <6.0
Impaired fasting glycaemig <7.8(<140) >6.1(>110)&¢%12) 6.0-6.4
Impaired glucose tolerancg >7.8(>140) <7.0(<126) 0-64
Diabetes mellitus >11.1(>200) >7.0(>126) >6.5]

Hyperglycaemia is diagnosed by any one of the falg:

i) Fasting plasma glucose level > 7.0mml/I (126mg/dI)

i) Plasma glucose > 11.1 mmol/l (200mg/dl) two hotitsra 75 g oral glucose load as in a glucose doles test
iii) Symptoms of hyperglycaemia and casual plasma giacth&.1 mmol/l (200 mg/dl)

iv) Glycated haemoglobin (Hhd > 6.5%

The major components of the treatment of diabetes a
1.Diet (combined with exercise if possible).
2.0ral hypoglycaemic therapy.

The aim of the treatment is primarily to save Bfed alleviate symptoms. Secondary aims are to ptdgag-term
diabetic complications and, by eliminating varioigk factors, to increase longevity.

Oral hypoglycaemic agents include sulphonylureagjdnides, alpha glucosidase inhibitors and thideakdiones.
The main objective of these drugs is to correctuhderlying metabolic disorder such as insulingtasice and
inadequate insulin secretion. They should be piesdrin combination with an appropriate diet arfesliyle
changes. Diet and lifestyles are to reduce weightrove glycaemic control and reduce the risk aflzavascular
complications.

3.Insulin.

Type 1 diabetes is typically treated with combioasi of regular and NPH insulin, or synthetic insuinalogs.
When insulin is used in type 2 diabetes, a longrgdiormulation is usually added initially, whilewstinuing oral
medications. Doses of insulin are the increaseffext [6].

More than hundred million people are affected abdtes worldwide and in the next ten years it nigcted about
five times more people than it does now. In Intli@, prevalence rate of diabetes estimated to b teimplication
is the major cause of morbidity and mortality ialgetes mellitus.

Diabetes is best controlled either by diet along exercise or diet with oral hypoglycaemic agemtssulin. Oral
hypoglycaemic agents such as sulfonylurea, bigesnéde to correct the underlying metabolic disortibe aim of
our study is to measure the biochemical paramétat@mbetes and non-diabetic samples.

EXPERIMENTAL SECTION

Patients

In the present study, blood samples were collectad fem normal subject, ten diabetic patients wiletg diabetes
mellitus with treatment and 10 diabetes withouatmgent selected and were from the rural areas tfildtai,
Tamil Nadu and were age between 35 to 65 years.

Weight and Height

Healthy normal subjects were served as controlscantpared with diabetic patients. Weight was reedrto the
nearest kilogram (kg) with the subject standingtbe weight machine without shoes and using minimafm
clothing. The same weights machine was used fahallpatients and the machine was tested with avkrset of
weight for any error [7]. Height was recorded witte subject erect, bare footed, feet togetherk aacl heels
against the upright bar of height scale, headghprin Frankfort horizontal plane ‘look straightesd '. The height
measuring equipment consisted of a vertical bah wisteel tape attached. Attached perpendiculartizé vertical
bar was a horizontal bar which was brought dowrgsnon the examinee’s head [8].

Weight thus recorded (in kgs) was compared withetierage weight/height tables for Indian males/femgp].
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Body Mass Index (BM1)
Body mass index was calculated from the formula;

BMI=weight in kilograms/ (height in meter§)[10].

Age, Sex, height and weight of study population.

Age :35t0 65
Sex

Males :5 (50%)
Females :5(50%)
Height :150 to 180
Weight :53t0 92

Collection of blood

The blood samples were collected from normal athetes mellitus patients by venous puncture inparfigised

tube. Serum and plasma were separated by centidaga 3000 rpm for 15 minutes. Separated serutnpdesma

were analysed by using autoanalyzer for varioush@mical parameters like glucose [11], Urea [t2&atinine

[13], triglycerides [14], cholesterol [11], HDL-holesterol [15], LDL cholestesterol at PG and Redea
Department of Biochemistry, S.T.E.T Women'’s Colle§andarakkottai, Mannargudi.

Statistical Analysis
All the values of present investigation are expedsss mean + S.D (n=10).

RESULTSAND DISCUSSION

The present number of diabetics worldwide is du&d million and this likely to increase to 300 maiti or more by
the year 2025 [16,17]. Reasons for this increaseltlide increased in sedentary lifestyle, consumptibenergy-
rich diet, obesity and life span.

The present study was carried out to analyse thieusbiochemical parameter in normal and diabsilgject. This
study was conducted on ten diabetes patients @ypéthout treatment and 10 diabetes patients eceatith drug
(sulfonyl urea) and 10 normal subjects.

Table 1 shows the BMI of normal and diabetic sulsjedhe body mass index was calculated from theight and
weight under of all subjects. BMI for diabetes pats was (3.48%0.15) increased compared with thabotrol
subjects (2.39+0.11) and standard drug treate@mtat{2.63+0.07). These variations in BMI reflectdtgrations in
subcutaneous and visceral fat which showed thaad associated with elevated risk factors becafigs melation
with visceral fat accumulation due to exposure ieérl to fatty acids. Variations were found as sgb§ with
diabetes mellitus had more of sedentary lifestyle less of physical activity. Inactivity is assateid with increase
in intra abdominal adiposity in type 2 diabeteslined and is strongly related with impaired insudiensitivity.

Table 1. BMI for control and diabetic subjects

Group Body massindex (kg/m2)
Normal 2.3910.11
Diabetics without treatment 3.48+0.15
Diabetics with treatment 2.63+0.07

Values are mean + SEM (n=10)

Table 2 shows the levels of glucose of fasting post prandial in control, diabetes patients, aradbelic patients
treated with standard drug. Blood glucose levelasting (175.4+1.46) and post prandial (189.7+t)1édels were
increased in diabetic patients than control ofif@s{88+4.04) and post prandial (108.1+3.65). labditics treated
patients fasting blood sugar (121.8+1.80) and pamtdial (118.6+2.34) retrieved to normal than withtreatment.

Table2: Level of blood glucosein control and diabetic patients

Sugar (mg/dl)
Fasting Post Prandial
Normal 88+4.044 108.1+3.65
Diabetics without treatment  175.4+1.46 189.7+1.74
Diabetics with treatment 121.8+1.80 118.6+2.3

Group

=

Values are mean £ SEM (n=10)
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Normally, Diabetes is detected by measuring blotgtase levels. However, due to wide deviations he t
circulating glucose concentrations, a randomizetage measurement which is a normally used lalnyrégst for
measuring long-term diabetic control [18]. In addit diabetic patients have reduced glucose toteraAdditional
burden of glucose is found to weaken the tolerdndé@er. In present study, there was a elevatiobldod glucose
both fasting and postprandial in diabetes as coegpaith normal healthy individuals.

From the result obtained, it was evident that fasblood glucose levels intensely rose togethen wdtrresponding
deteriorating oral glucose tolerance in diabetitigoés. In diabetes without treated patients theran increased
glycation of a number of proteins including haenobgh anda-crystalline of lend19]. Glycated haemoglobin
(HbAlc) was found to increase in patients with digls mellitus and the amount of increase is dirgmtbportional
to the fating blood glucose level [20]. The levélglycated haemoglobin is measured as one of thikerm of
degree of oxidative stress in diabetes mellitus.

In sulfonylurea treated diabetic patients sugaellelecreased than without treatment diabetic p@tiGulfonylurea
causes hypoglycaemia by stimulating insulin releiee pancreatig-cells. They bind to sulfonylurea (SUR)
receptors on th@-cell plasma membrane, causing closure of adendsinghosphate (ATP)-sensitive potassium
channels, leading to depolarization of the cell fagme. This in turn opens voltage-gated channktsyiag influx

of calcium ions and subsequent secretion of prefdrinsulin granules. Acute administration of suifieimea to type

2 DM patients increases insulin release from thecpsas and also may further increases insulin devglreducing
hepatic clearance of the hormone. Initial studieswsed that a functional pancreas was necessarythior
hypoglycaemic action of sulfonylurgzid].

Table 3 shows the levels of lipid profile in noingand diabetic patients. There was a increaseddesetotal
cholesterol (175.145.81), LDL-C (164.8+3.26), tyigbrides (174.4+1.98) and decreased HDL-C (56.541.2
concentration in diabetic patients compared withtie® subjects. In control, the level of cholestetaglycerides,
LDL-C, and HDL-C were 175.1+5.81, 95.9+13.42, 92624, 56.8+3.77, respectively. In patients treatéth
standard drug, the level of total cholesterol (233.96), triglycerides (175.5+1.20) and LDL-C (109%3) were
reduced and HDL-C (83.7£3.64) increased than witlstandard drug treated patients.

Table 3: Level of lipid profilein control and diabetic patients

Group Cholesterol mg/dl | Triglyceridesmg/dl | LDL mg/dl | HDL mg/dI
Normal 175.1+5.81 95.9 +13.42 99.12+6.14 56.8+3.77
Diabetics without treatment 257.7+4.47 174.441.98 64.8+3.26 56.5+1.27
Diabetics with treatment 233.2+1.96 175.5+1.20 7093 83.7+3.64

Values are mean £ SEM (n=10)

Diabetes is known to affect large number of metabphthways, including lipid metabolism, by alteyithe
activities of various enzymes involved in thesehpatys. Since, there is a high incidence of moytdtitr type2
diabetes with their first myocardial infarction, gagssive therapy for treating diabetic dys lipidanis
recommended. The concentration of low density liptgin cholesterol (LDL-C) is one of the most imizoit
predictors of atherosclerosis and coronary headatie (CHD) and reduction in its level reducesmbebidity and
mortality in patients with CHD. In present studyaliétic patients, rise in total cholesterol andlydgrides is
associated with the increase in LDL-C and decreasedDL-C when compared with normal treatment with
standard drugs normalised the above lipid levelss Ts in agreement with the result of Sharma, 18@0 Jain,
1980 [22, 23].

Table 4 shows the levels of urea and creatinineoimmal subjects and diabetes patients. Plasma(86e4+3.20)
and creatinine (0.95+0.06) were observed to bedmighdiabetic patients than normal subjects. Hwvels of urea
(50.6+0.82), and creatinine (2.07+0.07) were reduc@/hen diabetic patients treated with sulfongdauwhich was
nearer to normal subjects.

Table4: Level of ureaand creatininein control and diabetic patients

Group Urea(mg/dl) | Creatinine(mg/dl)
Normal 30.1+£3.200 0.96+0.067
Diabetics without treatment ~ 58.9+1.195 1.96+0.109
Diabetics with treatment 50.6+0.827 2.07+0.077

Values are mean + SEM (n=10)
Impairment of renal function due to type 2 diabatiellitus was assessed by measurement of plasntecations

of creatinine and urea. In present study plasmaticiae and urea concentration were observed tbidiger in
diabetic patients compared to non-diabetic cordufjects. These finding reveal that there is stratafionship of
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blood sugar level with urea level. As there is @&se in blood sugar level on increase in urea lbasl been
detected. The Hyperglycaemia is one of the majases of progressive renal damage.An increase u lakel is
seen when there is damage to the kidney or theeki@not functioning properly [24]. From the abmeservation
increment of blood urea levels with the incremdrtlood sugar level clearly indicates that the @age blood sugar
level may cause damage to the kidney.

An increase in urea level is seen when there isag@no the kidney is not functioning properly. kment of blood
urea level with the increment of blood sugar lestearly indicates that the increase blood sugaelleauses damage
to the kidney. Research conducted by Anjanewtlal., 2004 had found that increase urea and serum mirgaitin
diabetic rats indicates progressive renal damaff Bandard drug treated diabetic patients thel$eof urea and
creatinine were decreased near to normal.

Plasma creatinine and urea are established maskgtemerular filtration rate (GFR). Thought plaseraatinine is
a more sensitive index of kidney function compa@glasma urea level. This is because creatinitigsfost of
the requirement for a perfect filtration mark2g].

CONCLUSION

Diabetes mellitus is the most common series meialiidorder and it is considered to be one of the keading
causes of death in the world. It is characterizgdliisolute are relative deficiency in insulin séioreand/or insulin
action associated with chronic hyperglycaemia dstlicbances of carbohydrate, lipid, and proteinaielism.

In our study, various biochemical parameters wawestigated for control and diabetic patients. Btabpatients
showed increased level of fasting and post pramgigiose, total cholesterol, triglycerides, low signlipoproteins,
urea and creatinine and decreased the level ofdegisity lipoprotein than the normal healthy colstrdVhen the
diabetic patients treated with sulfonylurea, resticthe level of all above parameters.

From this study, it was stated that the sulfonyduhave an important role in the management of tyfiaBetes
mellitus who cannot achieve proper control withraes in diet alone. When used appropriately, sylioaas are
safe, particularly the short acting ones.
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