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ABSTRACT

In Chhattisgarh region of India, diabetes assoadilateypertension cases have not yet been
systematically identified. An easy, cost effentgs and less time consuming method has to be
developed for the critically monitored diabetesaasated complication cases. Hence the role of
Glycosylated haemoglobin in diabetic with hypertensin Chhattishgarh was studied. 160
diabetic patients have participated in our studyanwas completed the period of 2007-20009.
The overall mean values have been determined falidetic patients in the period of two years
including 20 control patients values were subjedtmdstatistical analysis. The blood samples
were collected from both male and female subjeetsnging to different economic groups,
different dwellings, and different professions. tifdation of various biochemical parameters
were done in the samples collected. Efforts wemdarto establish a correlation between the
above and glycosylated haemoglobin on the bastheofesults obtainedrhe present study of
the hypertension in diabetics leads to conclusioat ta good glycemic control would be the
useful tool to prevent the possibilities of develept of diabetic complications. In conclusion,
monitoring HbAlc level is an easy, cost effectisenand less time consuming method for
assessing diabetes as well as diabetes associgpetension.
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INTRODUCTION

Diabetes increases the risk of coronary eventsfolbin men and four-fold in women, which is
due to the frequency of associated cardiovascidarfactors, such as hypertension, dyslipidemia
and clotting abnormalities. In observational stsdipeople with both diabetes and hypertension
have approximately twice the risk of cardiovascullisorders as non-diabetic people with
hypertension. Further, it has been investigatetihiyaertensive diabetic patients are at enhanced
risk for retinopathy and neuropathy [1].

Hypertension is an extremely common co-morbid ciowliin diabetics, affecting 20-60 % of
patients with diabetes. It has been well documetitatihypertension substantially increases the
risk of both macro-vascular and micro-vascular clicagons, including stroke, coronary artery
disease, peripheral vascular disease, retinopa#gphropathy and possibly neuropathy. Further,
it has been well established that both type-1 gpd-2 diabetes are associated with hypertension
[2]. It has been defined by world health organmat(WHO) guidelines that hypertension in
general as a blood pressure exceeding 160/95 m@anHdorderline hypertension as that lying
below these limits [3]. Apart from other factordeating the pathogenesis of hypertension,
genetics plays a vital role, which has to be furtkeplored [4. 5]. It has been suggested that
dietary management with moderate sodium restricias been effective in reducing blood
pressure in individuals with hypertension. Morapvehas been reported that each 10 mm Hg
decrease in mean systolic blood pressure is assdamth reductions in risk of 12 % for any
complication related to diabetes 15 % for deatlateel to diabetes, 11 % for myocardial
infarction and 13 % for micro-vascular complicasomherefore, an easy, economic and less
time consuming method has to be develpoed for aegulonitoring of diabetes associated
hypertension.

It has been well accepted that the Glycosylatecemuglobin (HbAlc) is used as the most
reliable test for assessing chronic glycemia [6le HbAlc reflects overall blood glucose levels
over a period of 2-3 months and further, used taitoodiabetic therapy. It has been recognized
that the HbAlc as an essential adjunct to regaidood glucose measurement assisting in the
achievement of the best possible glycemic contiloé major use of the HbAlc assay is to assess
changes in metabolic control that follow an alterain treatment. Moreover, diabetes treatment
is adjusted based on the HbAlc result, expressetheapercentage of haemoglobin that is
glycated. The HbAlc does not require fasting blsachple and it is not affected by recent
meals [7]. In our previous study, we have repotted the HbAlc level is a reliable parameter
for assessing diabetes associated hyperlipiderapropathy and neuropathy [8, 9, 10].

On this context, we have further extrapolated @search work to investigate the effect of the
HbAlc level in diabetes associated hypertensiddhhattisgarh population.

MATERIALSAND METHODS

1.1.  Subjects:

Subjects with both sex were belonging to differage groups (30 to 70 years), different
economic groups (upper, middle and lower), differdwellings (urban, semi-urban, rural),

different occupations (professionals, farmers, messmen and students), from the patients of
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Chhattisgarh population those who are sufferingnfribe Type-2 Diabetes mellitus. Sample
collection was normally carried out during the wagkhours i.e. in between 8.00 am to 5.30 pm.
every day. A consent letter has been taken fromtre subjects and the experiment is
approved by Institution Ethics Review Board, Chbkgtrh Institute of Medical Science,

Bilaspur, India.

Chemicals and Reagents:

All chemicals and reagents of Excellar quality afcRe diagnosis Ltd., (Germany and USA),
Randox (UK), Bayer & Accurex (India) have been uded various chemical analyses and
estimations.

Experimental Design:

The study was undertaken in 160 diabetic patieantgrd 2009-10. The experiment was carried
out in four different groups and was divided inttnttol (CON), diabetes (DM), hypertension
(HYT) and diabetes associated hypertension (DM+HY¥Dups. The overall mean values have
been determined for 20 diabetic patients in théodesf two years including 20 control patients
values were subjected for statistical analysis.

Sample Collection:

The blood samples were collected in the mornindasiting (8-12 hrs fasting after their dinner
the previous night) and post-prandial (1.5 hrs2 tbrs after lunch). The same procedure was
followed for each patient on his/her every visithe Hb1Ac was estimated in EDTA anti-
coagulated specimen, as it has to be done in tlidewlllood with preparation of haemolysate
sample, while other parameters were estimated rims®r plasma samples. Special care was
taken during sample collection from different patgto maintain and keep up time.

Biochemical estimation:

The fasting and post-prandial blood sugar levelsewestimated by following end point
colorimetric assay method [6] and the HbAlc wasneded by following Turbidometric
inhibition Immuno assay method [11]. All the reagBnwere taken by using Hitachi-912 fully
automatic chemical analyzer.

Statistical analysis:

The results are expressed as Mean + S.E.M. Thet&al significance was determined by One-
Way Analysis of Variance (ANOVA) followed biPost-hocStudent Newman Keuls teg?. <
0.05 was considered to be statistically significant

RESULTSAND DISCUSSION

Effect on fasting, post-prandial blood sugar and HbA1c levels:

The effect of fasting blood sugar level is illusg@in Fig-1 (A). Statistical analysis by One way
ANOVA revealed that there was significant differenamong groups [F (3, 76) = 34.63,
P<0.05]. Post hocanalysis by Student Newmann keuls test revealat dlabetes (DM) and
diabetes associated hypertension (DM+HYT) groupsewsenificantly increased fasting blood
sugar levels and no significant change in fastilogd sugar levels was observed in hypertension
(HYT) group compared to control. Further, there wamificant decrease in fasting blood sugar
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level in HYT and was found to be no significant e in fasting blood sugar levels in
DM+HYT compared to DM, indicating that hypertensialone has no role in the levels of
fasting blood sugar level.
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Fig. 1. The effect on leve of fasting blood sugar (A), post-prandial blood sugar (B) and glycosylated
haemoglobin (C) in control, diabetes (DM), hypertension (HYT) and diabetes associated hypertension
(DM+HYT) aredepicted
All values are Mean+SEMP<0.05 compared to controPP<0.05 compared to DM anitP<0.05 compared to HYT
[One-way ANOVA followed by Student Newmann kestk te
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Furthermore, DM+HYT showed significant increasefasting blood sugar levels compared to
HYT. The similar effect was observed in both posthdial blood sugar [Fig-1 (B); F (3, 76) =
63.12, P<0.05] and HbA1c levels [Fig-1 (C); F (8) # 9.72, P<0.05].

In the present investigation, diabetes associatgertension (DM+HYT) showed significant
elevated levels of HbAlc in blood. The present wgtgdins critical importance as HbAlc is an
important tool in clinical investigation and woulguide in the pathogenesis of diabetes
associated hypertension.

Hypertension is well documented risk factor foretepvascular and cardio-vascular diseases,
especially in micro-albuminuria. The blood pressig directly and continuously related to the
risk of cardiovascular disease and stroke [12].étiigmsion is an extremely common feature and
affects approximately 20-60% of diabetic personsmbst patients, the treatment should aim to
normalize the blood pressure to <140/90 mm Hg.thmeat of hypertension begins with lifestyle
management, including reduced dietary fat, lesakrirsake, and weight loss for obese patients
and increased regular physical activity. If thessasures are adapted, the blood pressure can be
lowered up to 110/80 mmHg. In certain sub-groupgaifents, the treatment modalities are of
specific importance and should be constantly evatliaccording to efficacy, cost effectiveness,
safety and quality of life. It has been repotteat hypertension develops microvascular disease
in diabetic patients. Insulin resistance is clossdgociated with high blood pressure .There is
some evidence that insulin is an endothelium depeindasodilator, releasing nitric oxide from
endothelium which relaxes vascular smooth muscketdunsensitivity to insulin action on the
endothelium as well as on metabolic changes coolatribute to the increased peripheral
resistance that is the hallmark of hypertensiodiabetes [13].

In the present study, we found that there was Bogmt elevation in fasting, post-prandial and
HbAlc levels in both diabetes and diabetes assatiaypertension. The result was found to be
similar with the previous published report [14-1%he elevated blood sugar in diabetes mellitus
perhaps due to insulin resistance, increased tissfl@ammation, endothelial dysfunction,
increased tissue rennin-angiotension aldosterostéersly and increased sympathetic nervous
system. It has been assumed that diabetes is asgbevith cardiovascular risk factors, which
may be present before the onset of hyperglycemaewelop after the diagnosis of diabetes. The
metabolic syndrome is a cluster of various diseasel as hypertension, obesity, dyslipidemia
and hyperglycemia, in which the insulin resistaracel adiponectin/Leptin ratio plays key
pathogenic role and it is supposed that this syndrs a powerful determinant of diabetes and
cardiovascular disease. Measurements of glycosylaenoglobin remain the gold standard for
the assessment of glycemic control in patients didéivetes mellitus. The HbAlc is the powerful
predictor for development of diabetes associatedefiypidemia, nephropathy, neuropathy
irrespective of blood glucose measurement. Thesetbe HbAlc is the screening tool and the
measurement is mandatory to assess diabetic catiphis in aforesaid groups. Therefore, the
finding of the present study tells that in diabetibject with HbAlc may create various clinical
situations for the development of diabetes.

The long-term complications of diabetes have megmsequences for individual and health care
providers. The good glycemic control is more potédtor and is being assessed by the
measurement of glycosylated hemoglobin. This aspéys central roles in diabetic
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management, patients clinical guidance etc. Itceduhe frequency of blood collection and thus
reduced the time and cost compared to regular wramif of blood glucose levels. The blood

glucose was considered as a prime test for optigiieatment of diabetes mellitus. However,
the glycosylated hemoglobin (HbAlc) determinatienthe new better method to monitor the
long term glucose control and it would prevent etag the further diabetic complications.

Diabetic patients those who are on an oral antehylycemic agent especially for insulin

dependent diabetic patients should go for HbAlt assrecommended by American Diabetes
Association.

CONCLUSION

In conclusion, monitoring HbAlc level is an easgstceffectiveness and less time consuming
method for assessing diabetes as well as diabstesiated hypertension.
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