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Abstract

Aim: To determine the levels of lipid profiles in individuals with Type 2 Diabetes Mellitus.

Materials and Methods: The research was carried out at the Cardiology department of IGIMS, Patna, Bihar,
India from January 2018 to December 2018. 160 diabetic patients (80 men and 80 females) with a 10-year history
of diabetes and 160 healthy controls (80 males and 80 females) were randomly chosen for dyslipidaemia testing.
GPO-PAP and CHOD-PAP colorimetric methods were used to measure triglycerides and total cholesterol. HDL
cholesterol was determined using a precipitant technique and LDL using Friedewald's formula, as shown below:
LDL-C = TC-HDL-C-TG/S.

Results: The mean HDL-C concentration was not substantially lower in female diabetics than males. Compared
to controls, it was average. High TC was more common in diabetics (10% vs 1%). Low HDL-C was borderline
greater in the control group than in the diabetes group. The mean TG was extremely significant and LDL-C was
significant in male/female diabetics, whereas TC and LDL-C were significant in control groups. The correlation
studies demonstrated that FBG correlated negatively with HDL-C and positively with TC, TG, and LDL-C.
Conclusion: Diabetics exhibited greater blood cholesterol, triacylglycerol, and LDL-C than controls, suggesting
an increased risk of cardiovascular disease.
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Introduction

Insulin resistance and decreased insulin secretion
characterize type 2 diabetes mellitus (T2DM), a
common metabolic condition. Due to its relationship
with comorbidities, especially cardiovascular
disease, it is a serious public health issue. Lipid
profile changes in T2DM patients increase CVD
risk. T2DM dyslipidemia is characterized by high
triglycerides, low HDL-C, and typically high LDL-
C. Effective ways to control and prevent
cardiovascular problems in T2DM patients need
understanding lipid profile changes. [1,2] Lipid
abnormalities are a characteristic of T2DM and
contribute to atherosclerosis. Taskinen (2002) found
that insulin resistance, a hallmark of T2DM, disrupts
lipid metabolism. Normally, insulin inhibits adipose
tissue lipolysis, lowering free fatty acid levels.
Insulin resistance increases lipolysis, free fatty acid
levels, hepatic triglyceride production, and VLDL
secretion in T2DM. [3-5]

High triglycerides are common in T2DM.
Triglycerides increase the development of tiny,
dense LDL particles, which are more atherogenic.
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These tiny, dense LDL particles quickly oxidise and
enter the artery wall, promoting plaque development
and  atherosclerosis.  Triglycerides are an
independent CVD risk factor in T2DM patients,
according to research. [6-9] In T2DM, HDL-C
levels drop. HDL-C's reverse cholesterol transport,
anti-inflammatory, and antioxidative characteristics
protect against atherosclerosis. In T2DM patients,
HDL-C levels fall due to increased HDL particle
catabolism and decreased apolipoprotein A-I
production. Low HDL-C levels strongly predict
cardiovascular risk in T2DM patients. [10] T2DM
patients' LDL-C values fluctuate. Some studies
show that LDL-C levels are similar in T2DM
patients and non-diabetics, although LDL particle
quality is commonly changed. Patients with high
rates of tiny, dense LDL particles are more
atherogenic. [11] Lifestyle and pharmaceutical
therapies treat T2DM dyslipidemia. Dietary
adjustments, exercise, and weight reduction improve
lipid profiles. Lipid levels improve with diets that
reduce saturated fat, increase fibre, and include
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omega-3s. Physical exercise lowers triglycerides,
increases HDL-C, and improves insulin sensitivity.
[12] Pharmaceuticals are typically needed to meet
T2DM lipid objectives. Statins are the first-line
treatment for high LDL-C levels and decrease
cardiovascular events in diabetics. Fibrates, niacin,
and omega-3 fatty acid supplements help reduce
hypertriglyceridemia and HDL-C. The Action to
Control  Cardiovascular Risk in  Diabetes
(ACCORD) research showed that aggressive lipid-
lowering medication reduces cardiovascular events
in T2DM patients. [13,14]

Materials and Methods

The research was carried out at the Cardiology
department of IGIMS, Patna, Bihar, India from
January 2018 to December 2018. The participants in
this research were individuals diagnosed with
diabetes. 160 diabetic patients, consisting of 80 men
and 80 females, who had been diagnosed with
diabetes for a duration of 10 years, were randomly
chosen. Additionally, 160 healthy controls, also
consisting of 80 males and 80 females, were
selected. The purpose of the selection was to assess
the presence of dyslipidemia in both groups. The
research excluded patients with comorbidities and
metabolic problems. The absence of diabetes in the
control group was confirmed by laboratory testing,
as well as by inquiring about symptoms such as
polyuria, polydipsia, and recent weight loss.

The research's objective was clarified to the
participants, and only those who provided their
permission were included in the study.

Methodology

Both the patients and the controls underwent
venipuncture to extract about 5 ml of fasting blood.
This was done using sterile disposable syringes and
needles. The blood was gathered into centrifuge
tubes. The sample was let to coagulate and thereafter
subjected to centrifugation at a speed of 3000
revolutions per minute for a duration of 15 minutes
at ambient temperature. The acquired serum was
transferred into a sterile blood sample container and
examined on the same day for serum glucose and
lipid profile analysis. The serum total cholesterol
levels were measured using an enzymatic (CHOD-
PAP) colorimetric method!!, while the triglyceride
levels were measured using an enzymatic (GPO-
PAP) technique. HDL-Cholesterol was determined
using a precipitant technique, whereas LDL-
Cholesterol was approximated using Friedewald's
formula, as shown below: The formula for
calculating LDL-C is as follows: LDL-C equals the
total cholesterol (TC) minus the high-density
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lipoprotein cholesterol (HDL-C) minus one-fifth of
the triglycerides (TG).

The serum glucose level was measured using the
glucose oxidase enzymatic technique. [15] The
parameters being studied were measured in the
individuals' serum using commercially available
reagent kits. The lipid profile of the participants was
categorised according to the ATP III model. [16]

The parameters were provided in milli grammes per
deciliter (mg/dl) and were reported as the mean
value plus or minus the standard deviation (mean +
SD). The statistical significance of the difference
between the control and study groups was assessed
using the student's t-test. A Pearson's correlation test
was conducted to investigate different relationships.

Results

The average age of the participants was 51.04 +
11.79 years for the diabetes group and 47.20 + 10.65
years for the control group. The sex distribution
exhibited a balanced proportion of men and females
in all the groupings. [Table 1] displays the average
values of total cholesterol, triacylglycerols, LDL-C,
and fasting blood sugar levels, which were
significantly higher in the diabetics compared to the
controls. [Table 2] presents a comparison of the
average biochemical variables between males and
females in both the diabetes group and the control
group. The findings indicated that the average HDL-
C concentration was not substantially lower in
female diabetics compared to male diabetics.
Nevertheless, it was equivalent to the controls when
compared. [Table 3] displays the frequencies of TC,
TG, HDL-C, and LDL-C concentrations in both the
diabetes and control groups. The findings indicated
that the prevalence of elevated total cholesterol (TC)
was greater in the diabetic group, with a frequency
of 10% compared to 1% in the non-diabetic group.
The control group had a slightly elevated occurrence
of low HDL-C compared to the diabetes group. The
average triglyceride (TG) level showed a strong
statistical ~ significance, and the low-density
lipoprotein cholesterol (LDL-C) level showed a
significant difference among the lipid profile of
male/female individuals with diabetes. On the other
hand, the total cholesterol (TC) and LDL-C levels
showed a significant difference among the lipid
profile of male/female individuals in the control
groups. The correlation studies revealed a negative
link between fasting blood glucose (FBG) and high-
density lipoprotein cholesterol (HDL-C), and a
positive correlation between FBG and total
cholesterol (TC), triglycerides (TG), and low-
density lipoprotein cholesterol (LDL-C).
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Table 1: Biochemical Parameters of Diabetic and Control Groups
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Diabetics (n=160) | Control (n=160
Parameters Mean + SD Mean + SD t table value
Total cholesterol (mg/dl) | 184.27 +35.82 160.37 +£27.34 | 6.69**
Triacylglycerols (mg/dl) | 198.18 + 111.02 131.98 + 53.08 | 6.78**
HDL-C (mg/dl) 3744 +447 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 2: Comparison of the Biochemical Parameters in the Males and Females in both Groups.
Diabetics Controls
Male (n=80) | Female T Table | Male (n=80) | Female T Table
Parameters Mean + SD (n=80) Mean | value Mean + SD (n=80) Mean | value
+SD +SD
Total cholesterol | 184.18 + | 184.36 + 1 0.03 154.95 + | 165.79 + (249
(mg/dl) 38.59 32.81 25.90 27.67
Triacylglycerols 228.05 + | 168.30 + | 3.51%* 129.16 + | 134.80 + | 0.67
(mg/dl) 137.09 63.82 58.04 47.44
HDL-C (mg/dl) 37.28+£6.17 | 37.08 +£5.75 0.26 3744+ 5.06 | 37.45+3.79 0.02
LDL-C (mg/dl) 100.29 + | 113.63 + | 2.63* 91.68 + | 101.38 + | 245
36.67 32.08 25.08 25.41
FBS (mg/dl) 175.61 + | 164.96 + | 1.16 80.90 + | 83.39+11.72 | 1.22
68.61 43.63 13.74

Table-3]: Frequency of the Biochemical Variables in the Diabetic and Control Groups according to the

ATP III classification
Parameter
Total cholesterol (mg/dl Diabetics (%) Controls (%)
Desirable (<200) 113 (71%) 145 (91%)
Borderline high (200-239) 31 (19%) 13 (8%)
High (11240) 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 (1J60) 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 ([1190) 7 (4%) 1 (0.75%)

Discussion

Diabetic individuals have many difficulties, such as
increased levels of LDL-C and triacylglycerols,
decreased levels of HDL-C, and a predominance of
anomalies in the composition of smaller, dense
particles. [17] The investigation revealed that the
lipid and lipoprotein profiles of the individuals with
diabetes were elevated compared to the control
group. These findings were consistent with the
results reported by Idogun et al. [18] and Albrki et
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al. [19]. This research also shown that the average (+
standard deviation) of the variables were distinct for
the male and female participants. However, the
diabetes group exhibited substantial differences in
TG and LDL-C levels. The results indicated a
disparity in lipid metabolism between diabetic and
non-diabetic individuals of both genders, aligning
with the findings of Gustafsson et al. [20].
Nevertheless, Vinter-Repalust et al. [21] found no
substantial disparities in the occurrence of type 2
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diabetes mellitus between men and females. In the
diabetic participants, the frequencies of high total
cholesterol (TC), combined high and very high low-
density lipoprotein cholesterol (LDL-C), and low
high-density lipoprotein cholesterol (HDL-C) were
10%, 8%, and 71% respectively. In this research, the
prevalence rates of elevated total cholesterol (TC)
and triglycerides (TG) were 10% and 38%
respectively. The correlation tests revealed a weak
negative connection (r = -0.024) between fasting
blood glucose (FBG) and high-density lipoprotein
cholesterol (HDL-C), which was not statistically
significant. However, there were statistically
significant positive correlations observed between
FBG and total cholesterol (TC) (r = 0.584) as well
as FBG and triglycerides (TG) (r = 0.514). This
research found that dyslipidaemia was present in the
diabetic group, although there was no significant
reduction in HDL-C.

Conclusion

The diabetes patients had a greater incidence of
elevated blood cholesterol, elevated triacylglycerol,
and elevated LDL-C compared to the controls,
suggesting that diabetic patients were more
susceptible to cardiovascular illnesses.

References

1. Kolhar U, Priyanka P. Study of serum lipid
profile in type 2 diabetes mellitus patients and
its association with diabetic nephropathy. Int J
Adv Med 2017;4:1513-6..

2. Sadeghi E, Hosseini SM, Vossoughi M,
Aminorroaya A, Amini M. Association of Lipid
Profile with Type 2 Diabetes in First-Degree
Relatives: A 14-Year Follow-Up Study in Iran.
Diabetes Metab Syndr Obes. 2020 Aug
5;13:2743-2750. doi: 10.2147/DMS0.S25969
7. PMID: 32801820;PMCID: PMC7415448.
Gordon DIJ, Probstfield JL, Garrison RJ, et al.
High-density lipoprotein cholesterol and
cardiovascular disease. Four prospective
American studies. Circulation. 1989;79(1):8-1
5.

3. Sharahili AY, Mir SA, ALDosari S, Manzar
MD, Alshehri B, Al Othaim A, Alghofaili F,
Madkhali Y, Albenasy KS, Alotaibi JS.
Correlation of HbAlc Level with Lipid Profile
in Type 2 Diabetes Mellitus Patients Visiting a
Primary Healthcare Center in Jeddah City,
Saudi Arabia: A Retrospective Cross-Sectional
Study. Diseases. 2023;11(4):154. https://doi.
org/10.3390/diseases11040154.

4. Krauss RM. Lipids and lipoproteins in patients
with type 2 diabetes. Diabetes Care. 2004;27
(6):1496-1504.

5. Austin MA, King MC, Vranizan KM, et al.
Atherogenic lipoprotein phenotype. A proposed
genetic marker for coronary heart disease risk.
Circulation. 1990;82(2):495-506.

Madhav et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Hu FB, Stampfer MJ, Solomon C, et al
Physical activity and risk for cardiovascular
events in diabetic women. Ann Intern Med. 20
01;134(2):96-105.

Ginsberg HN, Elam MB, Lovato LC, et al.
Effects of combination lipid therapy in type 2
diabetes mellitus. N Engl J Med. 2010;362
(17):1563-1574.

Goldberg RB, Mellies MJ, Sacks FM, et al.
Cardiovascular events and their reduction with
pravastatin in diabetic and glucose-intolerant
myocardial infarction survivors with average
cholesterol levels: subgroup analyses in the
cholesterol and recurrent events (CARE) trial.
Circulation. 1998;98(23):2513-2519.

Gharib, A.F.; Saber, T.; EL Askary, A,
Alharthi, A.; Alsalmi, N.A.; Alhashmi, S.T.;
Al-Asiri, R.F.; Shafie, A. Relation of Hypoxia
Inducible Factor, Dyslipidemia and CAD Saudi
Patients with  Type 2  Diabetes. In
Vivo 2022, 36, 2481-2489

The American Diabetes Association. The
management of dyslipidemia in adults with
diabetes. Diabetes Care 1999; 22 (Suppl. 1):S
56-S59.

Allain CC, Poon IS, Chan CHG, Richmond W.
Enzymatic determina- tion of serum total
cholesterol. Clin. Chem. 1974; 20:470-71.
Jacobs NJ, Van Denmark PJ. Enzymatic
determination of serum trig- lycerides.
Biochem. Biophys 1960; 88:250-55.

Gordon T, et al. An enzymatic method for the
determination of the serum HDL-cholesterol.
Am.J.Med 1977; 62:707-08.

Friedewald WT, Levy RI, Fredrickson DS.
Estimation of the concen- tration of LDL-
cholesterol. Clin. Chem 1972; 18(6):499-515.
Trinder P. Determination of blood glucose by
using 4-aminophenazone as an oxygen
acceptor. J.Clin.Path 1969; 22:246.

The National Cholesterol Education Program
(NCEP). Expert panel on the detection,
evaluation and the treatment of high blood
cholesterol in adults (Adults Treatment Panel
III). JAMA 2001; 285:2486-97.

Haffner SM. Management of dyslipidemia in
adults with diabetes.Diabetes Care 1998;
21:9(1):1600-78.

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.

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.
Gustafsson 1, Brendorp B, Seiback M,
Burchardt H, Hildebrandt P. The influence of
diabetes and the diabetes — gender interaction
on the risk of death in patients who were

International Journal of Current Pharmaceutical Review and Research

808



International Journal of Current Pharmaceutical Review and Research e-ISSN: 0976-822X, p-ISSN: 2961-6042

hospitalized with congestic heart failure. meet while adhering to the therapeutic regimen
J.AM.Coll.Cardiol 2004; 43(5):771-77. in everyday life: qualitative study. Croat Med J.
21. Vinter-Repalust N, Petricek G, Kati¢ M. 2004 Oct;45(5):630-6.

Obstacles which patients with type 2 diabetes

Madhav et al. International Journal of Current Pharmaceutical Review and Research

809



