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Abstract: Introduction Alterations in the lipid metabolism have been reported in the
subject of diabetes mellitus. They may be influenced by the presence of hypertension.
Aims The present study was undertaken to estimate the serum lipids profiles of diabetics
with and without hypertension. Study design The study design is experimental with
comparative study method, Methodology The sample size taken is 80 which is divided
into four groups as A group of 20 healthy individuals of age 20-70 years, other B group
of 20 diabetic patients without Hypertension, other C group of 20 hypertensive patients
without diabetes and the rest 20 diabetic patients along with hypertension of age 20-70
years of D group. They were matched with respect to various lipid parameters such as
total cholesterol, Triglycerides, B: o lipoprotein ratio etc. with control group A. Place
and duration of study: the study took place at Santosh group of institutions between
August 2013 to August 2016. Result The serum cholesterol levels were significantly
higher in hypertensives without diabetics and in diabetics with hypertension as
compared to normal controls. No significant difference in the serum triglyceride level
was observed among various groups in this study. The : a lipoprotein ratio was found
to be affected in all the groups as compared to controls with maximum ratio in diabetics
without hypertension and in hypertension without diabetes. Patients who were suffering
from diabetes and hypertension were at a maximum risk of developing atherosclerosis
and its complications such as coronary artery disease. Diabetics with hypertension had
significant higher levels of cholesterol as compared to that of without hypertension. The
diabetics with hypertension had lipid abnormalities because of diabetic element in them
rather than the hypertension. All the groups studied except the controls were found to be
increasingly susceptible to the risk of atherosclerosis and its complications. This risk
was found to be maximum in diabetics with hypertension rather than diabetics or
hypertensive’s alone. Conclusion The need for right balanced diet, regular exercise and
a stress free life is essential for prevention and management of diabetes and
hvpertension.
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INTRODUCTION

The term "diabetes" refers to a group of metabolic
diseases characterized by hyperglycemia resulting
from defects in insulin secretion, insulin action, or
both. Several pathogenic processes are involved in
the development of diabetes (Farooqui, Akhlag A
2018). These range from autoimmune destruction
of the beta cells of the pancreas in Type 1 diabetes
with complete insulin deficiency, to abnormalities
that result in resistance to insulin action as in Type
2 diabetes (Althunibat et al., 2010; American
Diabetes Association al.el. 2018). The chronic
hyperglycemia associated with diabetes is
associated with long-term damage, dysfunction,
and failure of various organs, especially the eyes,
kidneys, nerves, heart, and blood vessels
(Rohmetra A, Tandon R 2018). In diabetes, the
deficient action of insulin on the target tissues
causes the dysfunction of carbohydrate, fat, and
protein metabolism (American Diabetes
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Association al.el.1998). Diabetic patients with
dyslipidemia are targets of cardiovascular deaths.
Patients with type 2 diabetes often exhibit an
atherogenic lipid profile, which greatly increases
their risk for cardiovascular disease compared with
people without diabetes (Haffner SM, Lehto
S$,1998). The combination of hyperglycemia,
diabetic dyslipidemia, insulin resistance and
hypertension produces an enhanced atherogenic
environment within the circulation (Gotto AM
Jr.2007)]. Severe hyperlipidemia in diabetes may
also lead to lipid infiltration into the retina, causing
macular edema and retinal hard exudates and
blindness (Miljanovic B, Glynn RJ, 2004 Hu D,
Hannah J 2000). The association between lipid
profile and body fat distribution has been much
discussed during the past decades (Bertoli A, Di
Daniele N, 2003. Both lipid profile and body fat
mass have been shown to be the important
predictors for metabolic disturbances and serious
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medical conditions, including dyslipidemia,
hypertension, diabetes, cardiovascular diseases,
among other. Hyperglycemia and atherosclerosis
are related in type-2 diabetes (Devrajani, B.R.
2010). Hence this association of hypertension with
diabetes deserves an in-depth study at the
biochemical level in order to unravel any existing
etiological relationship between these two disease
entities (Sachidananda G1, Manjunath M.L
2012).Serum lipid profile in diabetes mellitus has
been extensively studied, and it has been
sufficiently evidenced that there is a clear cut and
well  defined hyperlipidemia (Keen, 1976,
Suryawanshi K.2015]. However, although few
serum lipid studies have been carried out on
hypertensive without diabetes,( Lorenzo Gordon,
Dalip Ragoobirsingh,2010) very little study has
been done on the lipid metabolism in diabetic
patients with hypertension (Sachidananda G1,
Manjunath M.L 2012).There are few studies to
establish the relationship between hypertension and
hyperlipidaemia, but very few studies showing this
association from India and there are no such studies
from central India (Raksha Goyal & Nandini
Sarwate 2014). Diabetes and hypertension
frequently occur together. There is substantial
overlap between diabetes and hypertension in
etiology and disease mechanisms. Obesity,
inflammation, oxidative stress, and insulin
resistance are thought to be the common pathways.
Recent advances in the understanding of these
pathways have provided new insights and
perspectives. Physical activity plays an important
protective role in the two diseases. Knowing the
common causes and disease mechanisms allows a
more effective and proactive approach in their
prevention and treatment. This study might unravel
any possible etiological relationship between these
two apparently separate disease entities.

MATERIALS AND METHODS

The study design is experimental with comparative
study method. The sample size taken is 80 which is
divided into four groups as A group of 20 healthy
individuals of age 20-70 years, other B group of 20
diabetic patients without Hypertension, other C
group of 20 hypertensive patients without diabetes
and the rest 20 diabetic patients along with

hypertension of age 20-70 years of D group. They
Table 1:- Serum lipid profile in Diabetes without Hypertension:-

were matched with respect to various lipid
parameters such as total cholesterol, Triglycerides,
B: o lipoprotein ratio etc. with control group A. The
study took place at Santosh group of institutions
between August 2013 to August 2016. Ethical
approval was taken from Institutional Ethical
Committee, Santosh Medical College, Ghaziabad
(NCR). The various parameters taken like blood
sugar, lipid profile, and blood pressure (BP)
[Systolic BP and Diastolic BP]. The estimation of
blood glucose was done by Asatoor and King
method (Asatoor, A. M., and King 1954),
estimation of total serum cholesterol was done by
Sackett’s method (Sackett 1925), estimation of
serum triglycerides was done by acetyl-acetone,
estimation of serum lipoproteins was done by paper
electrophoresis, estimation of blood urea by
colorimetric method and estimation of serum uric
acid by Caraway’s method (Caraway WT 1955).
Estimation of serum free fatty acid by enzymatic
kit method (Kiziltung 2005).

Data is presented as mean + standard deviation
(SD), using SPSS software version-21. A compare
mean value by paired-variables Sample T-test was
applied to see the difference in various group. P
value < 0.05 was taken significant. The p value
comparisons which have been reported in the
Tablesl-7 are comparisons of normal healthy
controls and the groups.

RESULTS

Serum lipid profile in different groups: - Serum
triglycerides (TG) total cholesterol, free fatty acids
(FFA) and beta: alpha lipoprotein ratio were
estimated in each group. The results obtained are
presented below.

Serum lipid profile in Diabetes without
Hypertension: - In the present study we observed
11.5% increase in mean TG levels when compared
with controls. On comparison with controls we
observed 30% and 73.5% increase in the levels of
cholesterol and FFA respectively.

There was a significant rise in FFA levels and beta:
alpha lipoprotein ratio as compared to those in the
controls. The total serum cholesterol level also
showed a rising trend in this group, but this
narrowly failed to achieve any statistical
significance. (Table-1)

Serum Lipids Controls Mean+S.D. Diabetes without hypertension Mean+S.D. P value
Triglycerides [mg%] 105.25+30.16 117.20+28.20 > 0.05
Total cholesterol [mg%] 172.40+ 24.87 224.28+66.51 <0.05
Free Fatty Acid p moles/L 503.80+92.93 874.21+325.48 <0.05
B: a lipoprotein ratio 2.8+1.10 2.8+1.10 >0.05
Table 2:- Serum lipid profiles in Hypertension without Diabetes:-

Serum lipids Controls Mean+S.D. Hypertension without Diabetes Mean+S.D. P Value
Triglycerides [mg%] 105.25+30.16 111.45+38.20 >0.05
Total cholesterol [mg%] 172.40+ 24.87 293.33+106.72 <0.05
B: a lipoprotein ratio 2.8+£1.10 2.88+1.05 <0.05
Free Fatty Acid p moles/L 503.80+92.93 464.06+£134.51 >0.05

32




Jhaetal., J. basic appl. Res. Biomed. 5(1): 31-36

Table 3: Serum lipid profiles in Diabetes with Hypertension

Serum lipids Controls MeanzS.D. Diabetes with Hypertension MeanS.D. | P Value
Triglycerides [mg%] 105.25+30.16 111.25437.75 >0.05
Total cholesterol [mg%] 172.40+ 24.87 288.10+59.46 <0.05
B: o lipoprotein ratio 2.8+1.10 3.47+1.03 <0.05
Free Fatty Acid p moles/L 503.80+92.93 948.25+415.40 <0.05
Table 4: Serum blood sugar levels in Diabetes without Hypertension

Blood sugar Controls MeanzS.D. Diabetes without hypertension Mean#S.D. P Value
Fasting sugar [mg%] 92.3549.21 279.55+162.84 <0.05
Post Prandial blood sugar [mg%] | _ 409.40+82.45 .

Table 5: Serum blood sugar levels in Diabetes with Hypertension

Blood sugar Controls MeanzS.D. Diabetes with Hypertension MeanS.D. P Value
Fasting sugar [mg%] 92.35+9.21 153.75+55.86 <0.05
Post Prandial blood sugar [mg%] . 247.30+74.64 _

Table 6: Blood Pressure levels in Hypertension without Diabetes

Blood Pressure Controls MeanzS.D. Hypertension without MeanS.D. P Value
Systolic blood pressure [mmHg] 121.45+9.62 165.65+25.69 <0.05
Diastolic blood pressure [mmHg] 79.80+4.77 113.65+33.53 <0.05
Table 7: Blood Pressure Levels in Diabetes with Hypertension

Blood pressure Controls MeanzS.D. Diabetes with Hypertension MeanzS.D. P Value
Systolic blood pressure [mmHg] 121.4549.62 164.50419.25 <0.05
Diastolic blood pressure [mmHg] 79.80+4.77 107.7549.10 <0.05

Serum lipid profile in hypertension without 120 1

diabetes: - We observed 5.8%, 70.1% and 2.8% 118 1
increase in this group the mean TG, total 116 1
cholesterol beta: alpha lipoprotein ratio levels and 114 1

112 A

7.8% decrease FFA level comparison with control. o
This group showed a statistical significant rise in 108 1
total cholesterol level. Beta: alpha lipoprotein ratio 106 1
was raised as compared to controls p value <0.05 104 j
(Table-2). 102 1
100 A
H 98 T T T

Serum lipid profile in diabetes with

Controls with Diabetes  Hypertension Diabetes with

hypertenSion: - In this group we observed 57%1 normal without without Hypertension
67.1%, 88.2% and 21.4% increase in mean TG total triglyceride  Hypertension  Diabetes
cholesterol, FFA and beta: alpha lipoprotein ratio levels

levels when compared with controls. This group Figure 1: Comparison of Serum Triglycerides

showed a significant rise in total cholesterol, FFA
and beta: alpha lipoprotein ratio (Table-3). 350 -

Blood pressure (BP) levels in “diabetes with 300 1
hypertension” in more statistically significant at

p<0.05 as compared to healthy controls (Table 7). 207
200 -+
The Systolic BP and Diastolic BP of patients with
“hypertension but without diabetes” is statistically 150 -
significant at p<0.05 as compared to healthy
controls (Table-6). 100 1
The Blood sugar level of both “hypertension with 7
diabetes” and “hypertension without diabetes” is 0 . . .

statistically significant as compared to healthy Controls with ~ Diabetes  Hypertension Diabetes with

control at p <0.05 (Tab|e 4 5) normal serum  without without  Hypertension
' cholesterol Hypertension Diabetes

Figure 2: Comparison of Serum Cholesterol
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Figure 3: Comparison of serum B:a Lipoprotein Ratio
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Figure 4: Comparison of Fasting Blood sugar levels
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Figure 5: Comparison of post prandial blood sugar levels

DISCUSSION

The whole study group was divided into different 4
groups in this study, including the controls, diabetic
and hypertensive patients. The various parameters
were taken, compared and analyzed with results
like on comparing serum lipid profile, it was
observed that in the patients of diabetics without
hypertension, there was a highly significant rise in
Free Fatty Acids (FFA) levels and beta: alpha
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lipoprotein ratio as compared to those in the
controls.
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Figure 6: Comparison of Systolic blood pressure levels
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Figure 7: Comparison of Diastolic blood pressure levels

The total serum cholesterol level also showed a
rising trend in this group, but this narrowly failed to
achieve any statistical significance; the patients of
essential Hypertension without diabetes showed a
statistical significant rise in total cholesterol. Beta:
alpha lipoprotein ratio was raised as compared to
controls. Compared to controls, the diabetic
patients with hypertension showed a significant rise
in total cholesterol and beta: alpha lipoprotein ratio.
But there was no change in the serum triglycerides
levels between these patients and controls. It is
thus, clear from the various Indian reports,
including the results of this present study that the
serum lipid fraction in Indians is lower than those
of western population (Paththinige C, Sirisena N
2017). The most likely explanation for this
variation is the difference in the dietary habits of
the two populations. The diet in the developed
western countries is usually rich in saturated fatty
acids, fats, proteins and refined carbohydrates
while the diet in developing countries, such as
India, is mainly comprised of carbohydrates and
unsaturated fatty acids (Togha M, Gheini MR,
2011).The serum cholesterol level in the diabetic in
this study showed a higher mean level as compared
to that of the controls. However, the reports in the
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literature show an elevation of serum cholesterol
level in diabetics especially in those with
ketoacidosis and other complications (DeFronzo
RA 2009). The findings go well which has been
reported in the literature of hypercholesterolemia in
essential hypertensives (Bertoli A, 2003 Lorenzo
Gordon, 2010). Hypertension is correlated with the
incidence of atherosclerosis (Kones R 2013 and
Nwanjo HU 2005). Previous clinical and
epidemiological studies have defined plasma
lipoprotein levels such as reduced high density
lipoprotein-cholesterol (HDL-C), increased total
cholesterol (TC) and low density lipoprotein-
cholesterol (LDL-C) etc. as strong predictors of
atherosclerosis and hypertension (Tenenbaum A,
2014) Furthermore, increased renal tubular
reabsorption and increased arterial pressure lead to
higher values of glomerular capillary wall stress,
activation of neurohumoral systems, increased
serum lipid level, and glucose intolerance (Hall JE
2000). High B: a lipoprotein ratio along with high
cholesterol level pointing to an increased LDL or 3
lipoprotein ratio along with high cholesterol. It can
be conjectured that in the diabetic patients with
hypertension, the hypertension probably does not
have much to contribute to their lipid
abnormalities. Diabetes on the other hand seems to
be the main factor responsible for their deranged
lipid metabolism, as such abnormalities are well
documented in diabetes mellitus. Though multiple
variation analysis could not be done due to lack of
facilities, still on the basis of comparison done and
as described above, it seem possible to suggest that
the lipid abnormalities encountered by accelerating
the commencement and /or progression of
atherosclerosis, have a direct contribution in the
development of hypertension and this hardly needs
to be mentioned that hypertension is an important
risk factor for cardiovascular and cerebrovascular
diseases which cause increased morbidity and
mortality. Diabetes and hypertension share
common pathways such as oxidative stress and
insulin resistance. These pathways interact and
influence each other and may even cause a vicious
cycle. Hypertension and diabetes are both end
results of the metabolic syndrome. They may,
therefore, develop one after the other in the same
individual. Central obesity is the cause of the
metabolic syndrome. Therefore, optimization of
lifestyle remains the cornerstone in the prevention
and treatment of diabetes and hypertension. The
need for right balanced diet, regular exercise and a
stress free life is essential for prevention and
management of diabetes and hypertension (Sri Sri
Paramhansa Yogananda. 2015).

CONCLUSION AND SUMMARY

Alterations in the lipid metabolism have been
reported in the subject of diabetes mellitus. They
may be influenced by the presence of hypertension.

35

The present study was undertaken to estimate the
serum lipids profiles of diabetics with and without
hypertension. The serum cholesterol levels were
significantly higher in hypertensives without
diabetics and in diabetics with hypertension as
compared to normal controls. No significant
difference in the serum triglyceride level was
observed among various groups in this study. The
B: o lipoprotein ratio was found to be affected in all
the groups as compared to controls

with  maximum ratio in diabetics without
hypertension and in hypertension without diabetes.
Thus the group of diabetics with hypertension was
at a maximum risk of developing atherosclerosis
and its complications such as coronary artery
disease. Diabetics with hypertension had significant
higher levels of cholesterol as compared to that of
without hypertension. Thus in conclusion it said
that the lipid abnormalities occurred in the all the
groups compared to controls. The diabetics with
hypertension had lipid abnormalities because of
diabetic element in them rather than the
hypertension. All the groups studied except the
controls were found to be increasingly susceptible
to the risk of atherosclerosis and its complications.
But this risk was found to be maximum in diabetics
with hypertension rather either the diabetics or the
hypertensives alone. The need for right balanced
diet, regular exercise and a stress free life is
essential for prevention and management of
diabetes and hypertension.
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