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Abstract : Effectiveness of enalapril was studied in hypertensive
patients with or without diabetes-mellitus. All the patients received
enalapril, 5-20 mg per day for 9 months. Enalapril effectively controlled
the blood pressure and favourably altered the lipid levels and did not
affect the glucose level in diabetics as well as non-diabetics. Enalapril
may be considered as a better therapeutic option for the treatment of

hypertension associated with diabetes mellitus.
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INTRODUCTION

Some of the available antihypertensive drugs
are reported to affect lipid levels and worsen
glycemic control. Thiazide diuretics are known
to produce an adverse effect on plasma lipids
(1) and also impaired glucose tolerance (2). Six
months treatment with atenolol was found to
decrease insulin sensitivity and this was
accomplished by significant increase in fasting
insulin levels, blood glucose and glycosylated
haemoglobin (3). Atenolol has also been shown
to increase triglyceride levels and decrease HDL-
cholesterol levels in diabetic as well as non-
diabetic hypertensive patients (4). Comparable
data to guide on the suitability of these drugs
is scanty. In a new therapeutic approach to the
treatment of hypertension, the ideal agent
should not only be efficacious and well-tolerated
but also should reverse hypertension induced
cardiovascular disease and should induce
positive alteration of serum lipids. The present
study was undertaken to investigate the effects
of enalapril on lipid levels and other biochemical

essential hypertension

diabetes-mellitus

parameters in diabetic hypertensive and non-
diabetic hypertensive patients.

METHODS

The study was an open clinical trial. It was
approved by the local Ethical Committee.

Qualifying Criteria : Patients of either sex
between 45-70 yrs in age, having body weight
within 15-25% of ideal weight, visiting Shukla
Hospital's OPD with a mean diastolic blood
pressure of more than 90 but less than 110 mm
Hg after 2-4 weeks of placebo treatment were
included in the study. Patients were excluded if
they had any severe retinopathy, cardiac, renal
or neurological diseases to avoid the interaction
of other drugs with the test drug.

Treatment period and protocol : The selected
patients from hospital's OPD were fully
explained about the procedures and a written
consent was taken from them. Patients who
met eligibility criteria were admitted to Shukla
General Hospital for one day, and underwent
thorough clinical examination and received
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patients. The total cholesterol levels were found
to be 6.25 mmol/L. and 6.61 mmol/L. in NIDDM
and UN-HT patients respectively. Triglyceride
levels were found to be 2.0 and 2.57 mmol/L
respectively. LDL-cholesterol levels were also
found adversely altered. It was found to be 4.14
mmol/L and 4.27 mmol/LL in NIDDM and UN-
HT patients respectively. HDL-cholesterol were
found on lower side in both the groups of
patients. It was 1.25 mmol/Ll and 1.3 mmol/L in
NIDDM and UN-HT patients respectively.

Enalapril therapy favourably altered the
lipid profile in DM-HT and EH patients
respectively. In both groups the total cholesterol,
triglycerides and LDL-cholesterol were
significantly decreased with 9 months enalapril
treatment as compared to initial level, 1.e. after
2-4 weeks placebo period (Fig. 1 and Fig. 2).

Effect of enalapril treatment for 9 months on
lipid profile in diabetic hypertensive patients.
Each point represents mean + SEM of 19 patients.
(*) denotes significant differance (P<0.05) from
initial value.

Other biochemical parameters : Enalapril
treatment did not alter glucose levels during 9
months therapy in EH and DM-HT patients as
evaluated by fasting blood glucose levels. Serum
creatinine and blood urea levels were also not
affected significantly in both the groups of the
patients throughout the 9 months therapy.

Side effects : Enalapril was well tolerated
in both, DM-HT and EH group of patients. Out
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Fig. 2 . Effect of enalapril treatment for 9 months on

lipid profile in essential hypertensive patients
Each point depicts mean + SEM of 17 patients.
denotes significant (P<0.05) difference from initial
value.

of 36 patients who received enalapril, 4 patients
suffered from mild cough and 1 patient
developed hyperkalemia. An increase in serum
creatinine and blood urea levels were observed
in 4 diabetic hypertensive patients and 3 non-
diabetic hypertensive patients.

DISCUSSION

A single daily dose of enalapril effectively
controlled blood pressure in 84.2% of DM-HT
patients and 75.5% of EH patients for 9 months
without causing any serious side effects or
alteration of fasting blood glucose levels. The
results of this study are in accordance with
other reports that show enalapril to be an
efficient antihypertensive agent (5, 6) and
confirm previous observations showing that ACE
inhibition is effective in the control of blood
pressure in NIDDM hypertensive patients (7,
8). In diabetics, the use of ACE inhibitors is
desirable as an alternative to diuretics and
beta-blockers, which are known to impair
glucose tolerance (2, 3).

The association of total cholesterol levels
with the incidence of coronary heart disease is
well established (9, 10). The positive relation
between plasma triglyceride concentration and
coronary events has also been reported (11-14).
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Our study also shows that the total cholesterol,
HDL-cholesterol, LDL-cholesterol and trigly-
ceride levels were adversely altered in NIDDM
and uncontrolled hypertensive patients. Further,
9 months' treatment with enalapril caused a
significant decrease in total cholesterol,
triglyceride, and LDL-cholesterol levels with
an increase in HDL-cholesterol level.

In conclusion, the ACE inhibitor, enalapril,
is effective for the control of blood pressure
and well tolerated in NIDDM hypertensive
patients. Enalapril did not cause any deleterious
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influence on glucose levels but instead, improved
lipid profile. Thus, enalapril may be a good
therapeutic option for the treatment of
hypertension when it is associated with diabetes-
mellitus.
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