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INTRODUCTION

Hypertension 1is one of the majer risk factors for
coronary heart disease (CHD) according to epidemiologic
studies (Gordon & Kannel 1371; Rosenman et al., 1976). It
1s perhaps the most readily treatable risk factor for

CHD, either by hygienic measures or, when these are not

enougn, by drug therapy {(Culter 1983).

Based on favorable ratio betwesn bloed pressure
lowering efficacy and known relative side effects,diuretics

are established as the major drugs in the treatment of

th

hypertension (Dustan et al., 1974). Lately, the use ¢
diuretics has been reccmmended zalso for the <reatment
cf <the wmildest Zforms of hypertension, with a view to
avoiding the complications +that may develop later in

the course of the dissase {Culter 1383). Yet =z number

large intervention +rials have £failed to show any

Fh

o]
substantial benefit of blood pressure lowering on CHD
mortality. In fact, according to <the recent Multiple
Riskx Factor Intervention Trial (MRFIT), CID morzality
did not decrease after stepped-care ireatmen:t of aypertens-
ion, counseling for cigaretts smoking and dietary advice
for lowering blood cholestarcl levels as comparsed with

a similar population who recesived only their usual sources

oI health care in the ceommunity. This is in marked contrast
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to the significant improvements in stroke, heart £failure
and renal failure that have been reported as a result
of centrolling high blood pressure (MRFIT 1982). Because
CHD is rsponsible for the largest number of deaths among
patients with cardiovascular diseasss, its lack of res-
ponse in hypertension to conventional therapy based
mainly on diuretic drugs constitutz a major problem in

cardiovascular care {Ames 1983).

The lack of impact of blood pressure lowering on CHD
mortality has raised the guestion of whether the antihyper-
tensive agents commonly used may be offsetting the poten-
tial benifit of such a2 reduction. The effect of diuretics

on blocd lipids and lipoprotsins have been cited as a prob-

able cause.

Schoenfield and GColdberger (1964) reported that
serum cholestercl increased in five of six cardiac patients
treated with the thiazide diuretic bendroflumenthiazide
and decreased wher <“he drug was withdrawn. This report
was not widely acknowleged or confirmed untill 1976 when
Ames and Hill have reported increasss in serum cholesterol
of 11 mg/dl and serum triglycerides increases of 34 mg/dl
in patients treated with chlorthralidone. During the follow-
ing 10 vyears, several workers studisd the effects of

diuretics on blcood lipids and lipeproteins. 2ltheugh their
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results were not identical, vyet the majority of these
workers reported an increase in total cholesterol, tctal
triglycerides, low density lipeprotein-cholesterol;
together with a slight decrease in high density lipopre-
tein-cholestercl. These observations are of interest
since epidemiological studies indicate that total cnecles-
terol and low density lipoprotein-cholestercl concentra-
tions are positvely correlated with CHD risk; whereas,
high density lipoprotein-cholesterol 1is negatively corre-

lated with CHD risk (Gofman et al. 1966, Slack 1868,

Kannel e= al. 1971, carlson & Bottiger 1972, Stone et
al. 1¢%74, M™Miller & Miller 1975, Castelli et al. 1977,
and Gordon et al. 1977). There has been a Jgrowing use

of indices or ratios as 1indicatives of CHD risk, these
are: +total cholesterol ,/ high density lipoprcotein-choles-
tero. and low density lipoprotein-cholesterol / high

density _lipeprotein-chclesterol ratios (Castelli et al.

1977, Gordon et al. 1977}).
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AIM OF THE WORK

The aim of the present study is to: (1) delineate
the sheort—term effect of the 3 commonly used diuretics
(hydrocnlorothiazide, furossmide and spironolactone) on
the blood lipids and lipoproteins; (2) evaluate the CHD
risk status o¢f the patients (in the form of risk ratios)
before and after therapy with these diurestics; (3) compare
the response of both sexes towards each diuretic; (4) com-
pare tne response of both ischemic and non ischemic paztients

towards each diuretic.

Plan of the work :

L - Choice of 60 mild hypertensiva patierts which include

hoth sexes and both ischemics and non-ischemics.

- Classification of patients randomly iInto 3

b

P |
gua s

groups each receiving one of the 3 mentioned diuretics

3- Determination of the lipid profile of each patient

pefore and after therapy with the diuretic.
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REVIEW OF LITERATURE

1} A brief account on metabolism of lipoproteins

Classification of lipoproteins :

A lipoprotein can be simply visualized as a globular
structure with an outer solubiiizing ceoat of protein
and phospholipid and an inner hydrophobic neutral core
of triglyceride and cholesterol. The protein and phospho-
lipid import seclubility to the otherwise inscluble lipids.

The protein moiety of a lipcprotein is called "apoprctein”.

Most systems of classification are basad on the

physiochemical properties of <the lipoprotein compleax.

The four most £freguent used systems are basad on:

analvtical Altracentrifu

19

ation, altracentrifugation,

electrophoresis and precipition Zehcnigues.

Electrophoretic pattern shows that chylomicrons
Yemain at ths origin; pre-betalipoproteins migrate .n
tie Dbeta one globulin area; betalipoproteins migrate
in the beta two globulin area and alphalipoproteins migrate

in the alpha one globulin ares.

Using the ultracentrifuys, one can separate the
lipopreteins into: (1) The chylomicrons; the lightest
<
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lipecproteins of a density less than the plasma; (2) "VLDL":
separated at density less than 1.006 gm/ml; (3) "LDL":
separated at density between 1.006 and 1.063 gm/ml;

{4) "HDL": separated at density between 1.063 and 1.210 mg/ml

These lipoprotein classes correlate with electropho-
retic pattern: pre-betalipoproteins with "VLDL"; betali-
poproteins with "LDL" and alphalipoproteins with "HDL"

{Kaplan & Pesce 1984).
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INDIVIDUAL LIPOPROTEINS METABOLISM

A- Chylomicrons

After intestinal absorption, fatty acids and choles-
terol are reesterified in the mucosal cells to form trigly-
cerides and cholestercl esters. These are packagedtogether
with intestinal apoproteins (A and B) and polar lipids
{phospholipids and cholesterol) and are secreted as nascent
chylemicrens. These latters acquire additional apoproteins
(mainly E & C) from HDL in the blocd and lymph (Havel

1982).

The modified chylomicrons then interact with lipo-
protein lipase enzyme |[LPL) in peripheral tissue result-
ing in rapid hnydrolysis of most of the triglycerides
in their core. At the same time, much of the surface lipid

and apc C, together with all of apec &, are transfered

to HDL. Loss of apo C the essential co-factor of LPL,

2!
reducasthe affinity of the particles for LPL.

The chylomicron remnants are taken up bv the liver where
they ae degraded by hepatic lysoczymes. Apo E of tha2
chylomicron remnants is essential for this étep since
it 1s rescognized by an "apoprotein E recsptor" on the

surface of ths hepatic parenchymal cells. This hydrolysis
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leads to release of cholesterol; which, in turn, is excreted
in the bile or incorporated into hepatogencus lipoproteins

{Xaplan & Pesce 1984).

B- Very low density lipoprotein (VLDL)

VLDL contains 352% triglycerides, 18% phospholipids, 22%
cholestercl, and about 8% prozeins. 4po B accounts for
30-35%, with apo C comprising over 50% of the apoprotein

content in VLDL.

The major stimulus for VLDL synthesis is the demand
for triglycerides transport. In the intestine, this demand
is created by dietary fat influx, but in the liver the
stimulus is the availability of precursors for endogenous
triglycerides synthesis, of which fatty acids are the
orincipal stimuli. When dietary cholesterol is sufficient,
the liver uses that source (derived from the receptor
Tediated uptake of chylomicron remnants) for VLDL synthesis.
When dietary cholesterol is insufficient, the liver

synthesizes its own cholesterol [(Eisenberg 1973).
After acguisition of more apo C from HDL in the

circulation, the VLDL interact with LPI, enzyme and remnant

particles are Zormed, as with chylemicrons. During further
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