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ABSTRACT

Objective: To investigate the role of the biochemical parameters in the prediction of
the microvascular complications in Type 2 diabetes and non-diabetes female
patients. -
Materials and Methods: The present study was conducted in R L Jalappa hospital
attended to Sri Devearj Urs Medical College, Kolar. Randomly selected 45 female
type 2 diabetes and non diabetes patients with the age group of 45-55 years
attending medicine outpatient department from March 2011 to January 2012 were
included in the study. Anthropometric and biochemical parameters were analyzed
by standard methods.

Results: Among variables studied height, obesity index and diastolic blood pressure
(DBP) were statistically significant between diabetes and non-diabetes. Diabetic
female subjects showed higher values for insulin (16.90mcU/ml), uric acid
(4.36mg/dl), urine albumin (305.71mg/dl) and albumin creatinine ratio (13.18mg/g)
when compared with non-diabetic female subjects. The mean values for total
cholesterol (182.09mg/dl), triglycerides (209.04mg/dl), high density lipoproteins
(HDL-c) (36.44mg/dl), low density lipoproteins (LDL-c) (100.09mg/dl), Non-HDL
(145.64mg/dl) and eGFR (97.03) in diabetes females and in non diabetes females
187.69mg/dl, 143.78mg/dl and 43.46mg/dl,115.20mg/dl, 144.22mg/dI, 87.03 for
TC, triglycerides, HDL, LDL, non-HDL and eGFR respectively. Among parameters
evaluated triglycerides and LDL-c were significant between diabetic and non-
diabetic female subjects.

Conclusion: In this study we observed 26.6% of nephropathy, 13.3% of retinopathy
and 6.6% of neuropathy in diabetes females. However non-diabetes female subjects
showed higher significant TC and LDL-c levels, This suggests that above the age of 45
year females requires comprehensive evaluation of anthropometric and
biochemical parameters to avoid micro and macro vascular complications.

Key words: Type 2 diabetes, Microvascular complications, Glycosylated

hemoglobin, Diabetic retinopathy, Diabetic neuropathy, and Diabetic
nephropathy.
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INTRODUCTION

Diabetes mellitus currently affects more than 170
million people worldwide and projections for the future
alarming.! It is expected that the number of patients
with diabetes will double within the next 20 years due
to epidemic rise in the prevalence of diabetes.! This
estimate is conservative and based only on the expected
population increase and the rising proportion of elderly
people. In addition changes towards a more sedentary
lifestyle with decreased physical activity and a rapid
increase in the prevalence of obesity is likely to increase
the future burden of diabetes and its associated micro
and macrovascular complications even further.! They
are prone to certain complications and evidence
emerged in the 1990 and supporting the benefit of
glycemic control as well as control of blood pressure and
lipid levels in the prevention or delay in onset and
severity of diabetes complications.”
Glycated hemoglobin (HbA1C) is a routinely used marker
for long term glycemic control. In accordance with its
function an indicator for the mean blood glucose level,
HbA1C predicts the risk for the development of diabetic
complications in diabetic patients.” Several risk factors
such as poor glycemic control, dyslipidemia,
hypertension, obesity, etc., act synergistically to develop
nephropathy and retinopathy in patients with type2
diabetes mellitus (T2DM).*
Approximately 25% of the people with a new detected
diabetes already have microvascular disease, suggesting
that they have had the disease for 4-7 years by the time
of the diagnosis.® In these patients, with earlier disease
identification and the intensive treatment of
hyperglycemia, the risk for microvascular complications
can be reduced.® Relative risk of cardiovascular disease
is higher in diabetic women compared to diabetic men,
but the mechanism behind the increased risk is not
understood completely. Many experts believe that high
triglycerides may be a sign of other heart disease risk
factors. That is, high triglyceride levels could multiply
the bad effects of high cholesteral, high blood pressure,
and diabetes. Some research also suggests that high
triglycerides are a more important risk factor for women
than for men. Hence, the present study was undertaken
to investigate the role of the biochemical parameters in
the prediction of the microvascular complications in
Type 2 diabetes and non-diabetes female patients,
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MATERIALS AND METHODS

The present study was conducted in R L Jalappa hospital
attended to Sri Devearj Urs Medical College, Kolar.
Randomly selected 45 female type 2 diabetes and non
diabetes patients with the age group of 45-55 years
attending medicine outpatient department of R L
Jalappa hospital, Kolar from March 2011 to January
2012 were included in the study. The study was
approved by institutional ethical clearance and a
written informed consent was obtained from all the
participants. Patients suffering from other causes of
secondary dyslipidemia, self-reported pregnancy; any
chronic infectious disease and weight loss by > 6kg
during past 6 months were excluded from the study.
Patient weight and height were measured to the
nearest 0.1 kg and 0.1 cm respectively. BMI was
calculated by Quetlet index formula.” Systolie blood
pressure(SBP) and Diastolic blood pressure(DBP) were
measured in all subjects in the supine position, inflating
the cuff tied at the level of heart to the left arm
confirming that the patient is in the relaxed state.
Hypertension was defined as the need for
antihypertensive therapy or untreated patients with
SBP 2 130mmHg and/or DBP 2 80 mmHg.?

Biochemical parameters were measured after an
overnight fast, and the parameters were estimated by
using Johnson & Johnson vitros 250 dry chemistry Auto
analyzer which works on the principle reflectance
Photometry. The blood glucose estimation was done by
Glucose Oxidase Peroxidase method (GOD-POD)’,
HbA1C was estimated by HPLC, serum creatinine was
estimated by Jaffes reaction 1 uric acid estimation by
Uricase method *°, total cholesterol was estimated by
cholesterol oxidase method ™, triglycerides estimation
was by Enzymatic colorimetric test- GPO PAP ™, High
density lipoproteins (HDL) estimation was done by
Direct Enzymatic colorimetric 2 spot urine albumin was
dane by dip stick method and urine creatinine by jaffes
reaction. LDL-C, Non-HDL-Cholesterol, eGfr was
calculated. % ¥

Statistical analysis was carried out by the Student t-test
by using the SPSSversion 16.0, and p- value < 0.05 was
considered significant,

RESULTS

The mean (table 1) age (54.93 years), height (155.15cm)
weight (63.28kg), waist circumference (92.28cm), hip
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circumference (97.28 cm), waist hip ratio (0.95), body
mass index (26.32kg/m?), obesity index (55.13), SBP
(124.76mmHg), DBP (78.35mmHg) in female diabetes
subjects and in non diabetes females are age (49.86
years), height (150.29cm) weight (55.48kg), waist
circumference (88.73cm), hip circumference (95.26 cm),
waist hip ratio (0.93), body mass index (24.85kg/m’),
obesity index (50.20), SBP (122.02mmHg), DEBP
(78.62mmHg) was observed respectively. Among these
variables height, obesity index and DBP were statistically
significant.

Significant  difference were observed between
diabetes and non-diabetes females (table 2) with Fasting
blood sugar (FBS)(147mg/dl) in diabetes and (90.71
mg/dl) in non diabetes females, percentage of HbA1C in
diabetic subjects was 9.22% and in non diabetic subjects
was 6.24%, serum creatinine in diabetes females was
0.84mg/dl and 0.65mg/dl in non diabetes females and
urine creatinine 57.73 g/dl in diabetes and 97.60 g/dl in
non-diabetes, Diabetic female subjects showed higher
values for insulin (16.90mcU/ml), uric acid (4.36mg/dl),
urine albumin (305.71mg/dl) and Albumin creatinine
ratio (ACR) (13.18mg/g) when compared with non-
diabetic female subjects. But, there was no significant
difference.

The mean values (table 3)for total cholesterol
(182.09mg/dl), triglycerides (209.04mg/dl),
HDL(36.44mg/dl), LDL  (100.09mg/dl), Non-HDL
(145.64mg/dl) and eGFR (97.03) in diabetes females
and in non diabetes females 187.69mg/dl, 143.78mg/dl
and 43.46mg/dl, 115.20mg/dl, 144.22mg/d|, 87.03far
TC, triglycerides, HDL, LDL, non-HDL and eGFR
respectively. Among these parameters triglycerides and
LDL were significant when compared between diabetic
and non-diabetic female subjects.

DIl 3l

Thesaghlgu?omechmeasures were not significantly
differed between diabetes and non-diabetes. However
diabetes were more obese compared to non diabetics in
this study. Similar results was observed by Le Nguyen
et.al.’® Fasting insulin levels were within its normal
reference range in both diabetes and non diabetes
female subjects. However when compared to non-
diabetes and diabetes female subjects showed
increased insulin levels this indicates the early risk of
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insulin resistance in diabetes and obese individuals.”
The higher values of HbA1C was observed in diabetes
compared to non diabetes this may be due to Advanced
glycated end products progressively accumulate in the
tissues and organs and cause microvascular
complications of diabetes mellitus.”® Serum creatinine
levels were significantly increased in diabetes compared
to non diabetic females indicating the onset of the
microvascular complications of nephropathy. However,
the mean eGFR of diabetics was increased compared to
non diabetes females and this could be due to hyper-
filtration, the predominance of hemodynamic factors
rather than the metabolic factors in pathogenesis of
diabetic nephropathy.™

Higher uric acid levels were observed in® diabetics
compared to non diabetics. Similar results were
observed by Butturini U et.al. ** This indicates that the
uric acid levels have a tendency to increase with the
onset of retinopathy with the progression of renal
involvement.?! Studies have shown that serum uric acid
levels depends on insulin resistance and independent of
age, sex, excess body weight, fat distribution and blood
F)rES;SI..II‘FLEL

The excretion of albumin in urine can be regarded as
the involvement of kidney and results in vessel damage
throughout the body. These results support our study
even though, the reports of spot urine albumin and ACR
were not significant, and the values were elevated in
diabetes compared to non diabetes. This occurs mainly
due to raised blood pressure and poor glycemic control.
Tissue damage and vessels of retina and kidney damage
also occurs when there is an elevated level of blood
sugar and blood pressure.”® Besides common
mechanisms, renal damage accelerate retinopathy and
shows that albuminuria is one of the predictor of
diabetic retinopathy.” In a study by Haffner SM et.al, no
association between the level of glycemia and
microalbuminuria was observed *, and in another study
Mattock B.et.al, found that there was association of
poor glycemic control and raised blood pressure with
microalbuminuria, this occurs only in females. *

Diabetic dyslipidemia is known to be associated with
increased cardiovascular complications. In our study
triglycerides level was significantly increased and this
was similar to the findings by Mulec et.al, who observed
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49.86 (9.24)

; Age (years) 54.93 (10.46) 0.457 |
;iwa Height (cm0 et 155.13 (6.94) 150.29 (11.62) 0.029* i
.

I Weight (kg) 63.28 (10.65) 55.48 (11.53) 0.50
i| i Waist Circumference (cm]h i o -";2.28 {13.60) 88.73 (13.95) e 0.91
% r Hip Circumference (cm) 97.28 (12.25) 95.26 (8.78) 0.29
: Waist Hip Ratio o.és (4.41) 0.93 (0.16) = 0.49

3 Body Mass Index (kg/m’) 26.32 (4.41) 24.85 (6.15) 0.19 ;

Obesity Index 55.13 (6.94) 50.20 (11.62) 0.01% |

Systolic BP (mmHg) 124,76 (12.63) 122.02 (13.81) 0.75 1

Diastolic BP (mmHg) oh 78.35 (11.08) 78.62 (7.91) 0.02* '

*p-value (< 0.05) significant

Table 2: Mean + 5D of biochemical parameters between T2DM and Non Iabetes

;1 b FBS (mg/dl)

147 (65.75)

90.71 (30.53).

0.00%

: Fasting insulin (mcU/ml) 16.90 (17.86) 14.84 (18.84) 0.68

{

' Glycated Hb (%) 9.22 (2.48) 6.24 (1.69) 0.001* |

L Serum creatinine o 0.84 (0.32) 0.65 (0.12) 0.001* "‘

;t Uric acid 4.36 (1.00) 3.94 (1.16) 0.29 !

't R Spot urine albumin 305.71 (287.37) ““m;:}.lﬁ (324.53) 0.19 r

| 5 i

; Spot urine creatinine 57.73 (51.95) 97.60 (178.84) 0.04* |
ACR 13.18 (27.57) 9.36 {(40.29) 0.86 :

*p-value (< 0.05) significant e
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Table 3: Mean + SD of Lipid profile and calculated parameters for T2DM and Non diabetes

eGFR (ml/min/1.73m")

97.03 (29.17)

_ 87.03 (32.10) 0.28
1 Total cholesterol (mg/dl) 18200 (38.75) 187.69 (31.57) 0.63
Triglycerides (mg/dl) 20908 [112.%01 143.78 (69.25) 0.00*
| HDL (mg/dl) i (8.48) s 23.45 (10.65) 0.00*
1 Non- HDL(mg/dl) 145.64 (38.93) 144.22(2952) 0.32.
’ T S

'. LDL (mg/dl)

100.39 (40.65)

*p-value (< 0.05) significant

Figure 1: showing the percentage of Microvascular Complications in type-2 Diabetes Mellitus
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that diabetic nephropathy and declining kidney function
to be associated high levels of total cholesterol and
triglycerides.”® However, in our study total cholesterol
levels were not found to be elevated significantly.
Studies conducted by Larsson |. et.al, have shown
increased levels of total cholesterol and Non-HDL-
Cholesterol levels in diabetics and this was found to be
associated with increasing severity of diabetic

retinopathy.”® In the ACCORD (Action to Control
Cardiovascular risk in Diabetics) group studies it was
found that intensive glycemic control and therapy for
dyslipidemia found significantly reduced progression
rates of diabetic retinopathy.”
CONCLUSION

In this study we observed 26.6% of nephropathy, 13.3%
of retinopathy and 6.6% of neuropathy were observed

Munilakshmi et,al. Microvascular Complications assessment in females with type -2 DM AJMS 2014 Vol 5 Num 2




Page | '1 3

in diabetes females. However non diabetes female
subjects showed higher significant TC and LDL-c levels.
This suggests that above the age of 45 year females
requires comprehensive evaluation of anthropometric
and biochemical parameters to avoid micro and macro
vascular complications.
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