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ABSTRACT

Introduction: Dyslipidaemia is one of the common disorders
which is seen in most of the diabetes patients, which causes
cardio vascular disorders.This study was conducted to compare
the lipid profile of diabetic patients and healthy controls.

Methods: The lipid profiles and the fasting blood sugar values
of 160 known diabetics and 160 healthy subjects were studied.
Their serum samples were assessed for fasting blood glucose
(FBG), total cholesterol (TC), triacylglycerols (TG), low density
lipoprotein cholesterol (LDL-C) and high density lipoprotein cho-
lesterol (HDL-C) by using standard biochemical methods.

Original Article

Lipid Profile Levels in Type 2 Diabetes Melli-
tus from the Tribal Population of Adilabad in

Andhra Pradesh, India.

SAMATHA P, VENKATESWARLU M, SIVA PRABODH V.

Results: The mean total cholesterol, triacylglycerols, LDL-C and
the fasting blood sugar levels were highly significant in the dia-
betics as compared to those in the controls. The mean HDL-C
concentration was non significantly lower in female diabetics as
compared to that in the male diabetics. The correlation studies
showed a non significant negative correlation of FBG with HDL-C
and a positive correlation of FBG with TC, TG and LDL-C.

Conclusion: The frequencies of the high TC , high TG and high
LDL-C levels were higher in the diabetic group, thus indicating
that diabetic patients were more prone for dyslipidaemia, which
could cause cardiovascular disorders.
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INTRODUCTION

Diabetes mellitus (DM) is a hereditary, chronic and endocrine met-
abolic disorder which causes deaths world wide [1]. Certain eth-
nic and racial groups of Africa and Asia have a greater risk of de-
veloping diabetes [2]. India, a developing Asian country with fast
industrialization and a modern lifestyle is facing a grave problem
in having the largest number of people with diabetes [3,4] which
is estimated to reach 80 million by the year 2030 [5,6]. It is close
to becoming the diabetic capital of the world. The literature on
Indian studies showed a threefold rise in the diabetic prevalence
in rural as well as urban areas [7,8]. Andhra Pradesh is no excep-
tion to the above said rise and it harbours a substantial number
of people with diabetes. The most common symptom of diabetes
is no symptom and by the time the disorder is diagnosed, an
abnormal lipid profile, hypertension and retinal changes may be
already present often. Diabetes is associated with a greater risk of
mortality from cardiovascular disease (CVD) which is well known
as dyslipidaemia, which is characterized by raised triglycerides,
low high density lipoprotein and high small dense low density li-
poprotein particles. It may be present at the diagnosis of type
2 Diabetes mellitus and is a component of the metabolic syn-
drome. Abnormal serum lipids are likely to contribute to the risk
of coronary artery disease in diabetic patients [9] and the deter-
mination of the serum lipid levels in people with diabetes is now
considered as a standard of the diabetes care [10]. Abnormal
lipid profiles and lipoprotein oxidation (especially LDL-C) are more
common in diabetes and are aggravated with a poor glycaemic
control. The measurement of the lipid profile of diabetic patients
is needed to investigate how their lipid metabolism is affected
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by diabetes, as they have different genetic compositions and life-
styles. Hence, the present work was taken up to assess the lipid
profile of a randomly selected group of adult diabetic patients and
to compared them with that of the controls.

MATERIALS AND METHODS

The subjects who were enrolled in this study were diabetic pa-
tients who attended the Out Patients Department of the Rajiv Gan-
dhi Institute of Medical Sciences, Adilabad. A total of 160 diabetic
patients (80 males and 80 females) with a history of diabetes for
10 years and 160 healthy controls (80 males and 80 females) were
randomly selected and they were examined for dyslipidaemia. Pa-
tients with other ailments and metabolic disorders were excluded
from the study. Laboratory tests were used to confirm the absence
of diabetes in the control group and also by asking questions about
the sings of diabetes such as polyuria, polydipsia and recent weight
loss. Ethical clearance was sought and obtained for the study from
the hospital. The aim of the study was explained to the subjects
and those who gave their consent were included in the study.

In both the patients and the controls, about 5 ml of fasting blood
was obtained by venipuncture by using sterile disposable syringes
and needles. The blood was collected into centrifuge tubes. It was
allowed to clot and it was then centrifuged at 3000 rpm for 15 min
at room temperature. The serum which was obtained was pipetted
into a clean blood sample bottle and analyzed on the day of col-
lection for serum sugar and lipid profile tests. Serum total choles-
terol was determined by an enzymatic (CHOD-PAP) colorimetric
method [11] and triglycerides were determined by an enzymatic
(GPO-PAP) method [12]. HDL-Cholesterol was estimated by a pre-
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cipitant method [13] and LDL-Cholesterol by was estimated by us-
ing Friedewald’s formula [14] as has been shown below:

LDL-C = TC - HDL-C - (TG/5).

Serum glucose was determined by using the glucose oxidase en-
zymatic method [15]. All the parameters which were under inves-
tigation were determined in the serum of the subjects by using
commercially available reagent kits. The lipid profile of the subjects
was classified, based on the ATP Il model [16].

The values of all the parameters were given in mg/dl and they were
expressed as mean + SD. The statistical significance of the differ-
ence between the control and the study groups were evaluated by
the Student’s t-test. Pearson’s correlation test was performed to
examine various correlations.

RESULTS

The mean age of the subjects were 51.04 + 11.79 and 47.20 =
10.65 years for the diabetic and the control groups respectively.
The sex distribution showed an equal number of males and fe-
males in all the groups. [Table/Fig 1] shows the mean total cho-
lesterol, triacylglycerols, LDL-C and the fasting blood sugar levels
which were highly significant in the diabetics as compared to those
in the controls.

[Table/Fig 2] shows the comparison between the mean biochemi-
cal variables with respect to gender in the diabetics and the con-
trols respectively. The results showed that the mean HDL-C con-
centration was non significantly lower in the female diabetics as
compared to that in the male diabetics. However, it was on par
when it was compared with the controls. [Table/Fig 3] shows the
frequencies of the TC, TG, HDL-C and the LDL-C concentrations
in both the diabetic and the control groups. The results showed
that the frequency of high TC was higher in the diabetic group
(10% Vs 1%).

The control group had a borderline higher frequency of low HDL-C
than that in the diabetic group. The mean TG was highly significant
and LDL-C was significant among the lipid profile of the male/fe-

Diabetics (n=160) | Control (=160
Parameters Mean + SD Mean + SD t table value
Total cholesterol | 184.27 + 35.82 160.37 + 27.34 | 6.69*
(mg/dl)
Triacylglycerols 198.18 + 111.02 131.98 + 53.08 | 6.78**
(mg/dl)
HDL-C (mg/dl) 37.44 + 4.47 37.68 + 5.99 0.39
LDL-C (mg/dl) 106.96 + 35.10 96.53 £ 25.71 | 3.02**
FBS (mg/dl) 170.29 £ 57.75 82.14 +12.83 | 18.79*

[Table/Fig-1]: Biochemical Parameters of Diabetic and Control Groups
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Parameter

Total cholesterol (mg/dl PRI ES ) el ()
Desirable (<200) 113 (71%) 145 (91%)
Borderline high (200-239) 31 (19%) 13 (8%)
High (=240) 16 (10%) 2 (1%)
Triacylglycerols (mg/dl)

Normal (<150) 61 (38%) 130 (81%)
Borderline high (150-199) 39 (24%) 17 (11%)
High (200-249) 60 (38%) 21 (8%)
HDL-C (mg/dl)

Low (<40) 113 (71%) 100 (63%)
Borderline high (40-59) 45 (28%) 54 (34%)
High (=60) 2 (1%) 6 (3%)
LDL-C (mg/dl)

Optimal (<100) 69 (43%) 103 (65%)
Near optimal (100-129) 51 (32%) 42 (26%)
Borderline high (130-159) 26 (17%) 11 (7%)
High (160-189) 7 (4%) 2 (1.25%)
Very high (>190) 7 (4%) 1(0.75%)

[Table/Fig-3]: Frequency of the Biochemical Variables in the

Diabetic and Control Groups according to the ATP Il classification.
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[Table/Fig-4]: Frequency of the Biochemical Variables in the

Diabetic and Control Groups according to the ATP Il classification.

male diabetics, whereas TC and LDL-C were significant among
the lipid profile of the male/female control groups. The correlation
studies (Figure 1) showed a negative correlation of FBG with HDL-C
and a positive correlation of FBG with TC, TG and LDL-C.

DISCUSSION

Diabetic patients have many complications which include elevat-
ed levels of LDL-C and triacylglycerols, low levels of HDL-C and
a preponderance of abnormalities in the composition of the small-

[Table/Fig-2]: Comparison of the Biochemical Parameters in the Males and Females in both Groups.

Diabetics Controls

Parameters Male (n=80) Female (n=80) T Table Male (n=80) Female (n=80) T Table

Mean + SD Mean + SD value Mean + SD Mean + SD value
Total cholesterol (mg/dl) 184.18 + 38.59 | 184.36 + 32.81 0.03 154.95 + 25.90 | 165.79 + 27.67 2.49
Triacylglycerols (mg/dl) 228.05 + 137.09 | 168.30 + 63.82 3.51* 129.16 + 58.04 | 134.80 + 47.44 0.67
HDL-C (mg/dl) 37.28 +6.17 37.08 +5.75 0.26 37.44 + 5.06 37.45 + 3.79 0.02
LDL-C (mg/dl) 100.29 + 36.67 | 113.63 + 32.08 2.63* 91.68 + 25.08 | 101.38 + 25.41 2.45
FBS (mg/dl) 175.61 + 68.61 | 164.96 + 43.63 1.16 80.90 + 13.74 83.39 + 11.72 1.22
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was observed in the diabetic population, but that HDL-C was not
significantly decreased.

CONCLUSION

The diabetic patients had a higher prevalence of high serum
cholesterol, high triacylglycerol and high LDL-C than the

controls, indicating that diabetic patients were more prone to
cardiovascular diseases.

ABBREVATIONS

TC Total Cholesterol

TG Triacylglycerols

HDL High Density Lipoprotein
LDL Low Density Lipoprotein
FBS Fasting Blood Sugar
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er, dense particles [17]. In the present study, the results showed
that the lipid and the lipoprotein profiles of the diabetics were
higher than that of the controls and that they were in agreement
with the findings of Idogun et al., [18] and Albrki et al., [19]. This
study also showed that while the mean (= SD) of the variables
were separated for the male and the female subjects, TG and
LDL-C were significantly different in the diabetic group. The re-
sults showed a gender difference in the lipid metabolism between
the diabetic and the non-diabetic males and females, which was
in agreement with the findings of Gustafsson et al., [20]. However,
Vinter-Repalust et al., [21] reported no significant differences in
the prevalence of type 2 diabetes mellitus between males and
females. The prevalence rates for high TC, combined high and
very high LDL-C and low HDL-C in the diabetic subjects were
10%, 8% and 71% respectively. The prevalence rates of high TC
and TG in this study were 10% and 38% respectively. The cor-
relation studies showed a negative non significant correlation (r
= -0.024) between FBG and HDL-C, whereas positive significant
correlations were recorded between FBG and TC (r = 0.584) and
FBG and TG (r = 0.514). This study revealed that dyslipidaemia

Journal of Clinical and Diagnostic Research, 2012.

]

[2]

(3]

Faghilimnai S, Hashemipour M, Kelishadi B. The lipid profile of chil-
dren with type 1 diabetes as compared to the controls. ARYA. J
2006; 2(1):36-38.

Manu A, Shyamal K, Sunil G, Sandhu JS. A study on the lipid profile
and the body fat in patients with diabetes mellitus. Anthropologist
2007; 4:295-98.

King H, Aubert RE, Herman WH. The global burden of diabetes
(1995-2025), and its prevalence, numerical estimates and projection.
Diabetes Care 1998; 21:1414-31.

[4] Fall CH. The non-industrialized countries and affluence. British Med-

(5]
[6]

[71

(8l

[9]

ical Bulletin 2001; 60:33-50.

Bjork S, Kapur A, King H. The global policy aspects of diabetes in
India. Health Policy 2003; 66:61-72.

Rao C R, Kamath V G, Shetty A, Kamath A. A study on the preva-
lence of type 2 diabetes in coastal Karnataka. Int. J. Diabetes Dev
Ctries 2010; 30(2):80-85.
Ebrahim S, Kinra S, Bowen L, Andersen E, Ben-Shlomo Y. The effect
of the rural to urban migration on obesity and diabetes in India: A
cross-sectional study. PLos Med 7(4):e1000268.doi:10.1371/jour-
nal.pmed.1000268.

Mohan V, Deepa M, Deepa R, Shanthirani CS, Farooqg S. Secular
trends in the prevalence of diabetes and impaired glucose tolerance
in urban south India — The Chennai urban rural epidemiology study
(CURES-17). Diabetalogia 2006; 49:1175-78.

Miller M. The epidemiology of triglycerides as a coronary artery dis-
ease risk factor. Clin. Cardiol 1999; 22 (Suppl. Il):111-16.

[10] The American Diabetes Association. The management of dys-

lipidemia in adults with diabetes. Diabetes Care 1999; 22 (Suppl.
1):S56-S59.

[11] Allain CC, Poon IS, Chan CHG, Richmond W. Enzymatic determina-

tion of serum total cholesterol. Clin. Chem. 1974; 20:470-71.

[12] Jacobs NJ, Van Denmark PJ. Enzymatic determination of serum trig-

lycerides. Biochem. Biophys 1960; 88:250-55.

[13] Gordon T, et al. An enzymatic method for the determination of the

serum HDL-cholesterol. Am.J.Med 1977; 62:707-08.

[14] Friedewald WT, Levy RI, Fredrickson DS. Estimation of the concen-

tration of LDL-cholesterol. Clin. Chem 1972; 18(6):499-515.

[15] Trinder P. Determination of blood glucose by using 4-aminophenazone

as an oxygen acceptor. J.Clin.Path 1969; 22:246.

[16] The National Cholesterol Education Program (NCEP). Expert panel on

the detection, evaluation and the treatment of high blood cholesterol
in adults (Adults Treatment Panel Ill). JAMA 2001; 285:2486-97.

[17] Haffner SM. Management of dyslipidemia in adults with diabetes.

Diabetes Care 1998; 21:9(1):1600-78.

[18] Idogun ES, Unuigbe EI, Ogunro PS, Akinola OT, Famodu AA. Assess-

ment of the serum lipids in Nigerians with type 2 diabetes mellitus
complications. Pak. J. Med. Sci. (Part 1) 2007; 23(5):708-12.

[19] Albrki WM, Elzouki AN'Y, EL-Mansoury ZM, Tashani OA. Lipid profiles

in Libian type 2 diabetes. J.Sci.Appls 2007; 1(1):18-23.

[20] Gustafsson |, Brendorp B, Seibaek M, Burchardt H, Hildebrandt P.



V. Siva Prabodh et al., Lipid Profile Levels In Type 2 Diabetes Mellitus From Tribal Population Of Adilabad In Andhra Pradesh, India. www.jcdr.net

The influence of diabetes and the diabetes — gender interaction on
the risk of death in patients who were hospitalized with congestic

heart failure. J. AM.Coll.Cardiol 2004; 43(5):771-77.

[21] Vinter-Repalust N, Jurkomo L, Katie M, Simunovic R, Petric D. The
disease duration, patient compliance and the presence of complica-
tions in diabetic patients. Acta. Med. Croatica 2007; 61(1):57-62.

AUTHOR(S):

1.

2
3

Dr. Samatha P

. Dr. Venkateswarlu M
. Dr. Siva Prabodh V.

PARTICULARS OF CONTRIBUTORS:

1.
2.

Tutor, Dept.Of Biochemistry, RIMS, Adilabad, India.
Associate Professor, Dept.Of Biochemistry, RIMS,
Adilabad., India.

Associate Professor, Dept.Of Biochemistry, NRIMS,
Chinakakani, Guntur District, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING
AUTHOR:

Dr. V. Siva Prabodh,

Associate Professor, Dept.of Biochemistry,

Nri Medical College, Chinakakani, Guntur

District, Andhra Pradesh, Pin Code: 522503 India.

Phone: 9849231126

E-mail: vuddandiprabodh@yahoomail.com

FINANCIAL OR OTHER COMPETING INTERESTS:
None.
Date of Submission: Mar 19, 2012
Date of Peer Review: Apr 21, 2012
Date of Acceptance: May 23, 2012
Date of Publishing: ???, 2012

Journal of Clinical and Diagnostic Research, 2012.



