Volume 6

Medical Joumal of the Number 4
slamic Republic of lran Winter 1371
Febaury 1993

DIETARY SALT REDUCTION POTENTIATES THE ACTION
OF HYPOTENSIVE DRUGS

A. DJAZAYERI," Ph.D., MAHMOOD M.M. FARAHANL** Ph.D.,
AND H. NAZEM, Ph.D **#*

From the *Depariment of Human Ecology, School of Public Health and Institute of Public Health
Research, Tehran University of Medical Sciences, Tehran, ¥*Department of Epidemiology and
Biostatistics, Teliran University of Medical Sciences, and ***Department of Nutrition,
Isfahan University of Medical Sciences, Isfahan, Islamic Republic of Iran.

ABSTRACT

Hypertension is a common health problem. Hypotensive drugs and low salt diet are used
in its treatment. This study was designed to compare the effectiveness of a low-salt diet and
drug therapy in the treatment of arterial hypertension. A total of 256 randomly selected pa-
tients with essential hypertension consulting the Non-contagious Diseases Clinic in Shahreza,
Isfahan, Iran, were included in the study for a period of 28 days. They were divided into four
groups. Groups A and B received both methyldopa (250 mg t.i.d.) and hydrochlorothiazide
(daily 10 mg), the former consuming a normal and the second a low-salt diet. Groups C and
D consumed a low-salt and a salt-free diet, respectively, with no drugs. Both treatments A and
B caused statistically significant reductions in blood pressure even after seven days, but treat-
ment B was much more effective. Reductions in blood pressure in Groups C and D were very
little, even after 28 days. Using the three-way classification of analysis of variance, it was re-
vealed that interactions existed among the three factors, i.e., age, diet and length of treasment,
as regards lowering blood pressure. We conclude, confirming previous reports in the litera-
ture, that a low-salt diet potentiates the hypotensive action of antihypertensive drugs.
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disease, such as genetic or ethnic factors, subclinical re-
nal impairnent or activity of counter-regulatory mecha-
nism.**

At any rate, the potential blood pressure lowering of
a low-salt diet used as an adjunct (o drug therapy has re-
ceived much attention. The purpose of this study was to
compare the elfectiveness of diet therapy (reducing die-
tary salt) and drug therapy with and without salt reduc-
tion in the treatment of hypertension.

INTRODUCTION

Hypertension is a common health problem. There is
a large number of antihypertensive drugs with different
mechanisms of action which are commonly used to alle-
viate the condition. In addition to taking drugs, patients
are advised in many cases to reduce their dietary salt in-
take as well, since salt reduction may potentiate the ac-
tion of anti-hypertensive drugs.!> However, there is
some disagreement as to whether or not such salt reduc-
tion is effective and should be recommended in all cases.
One reason for this is that the direct relationship ob-
served between salt intake and blood pressure is based es-
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sentially on results of epidemiological studies,?> which
may not show the complete picture. For example, it is
possible that in a particular country or community
where hypertension is widespread. factors other than a
high salt diet play the major role in the etiology of the

Subjects

A total of 256 randomly selected patients with es-
sential hypertension consulting the Non-contagious
Diseases Clinic of Sahebazzaman Hospital in Shahreza,
Isfahan, Iran, were included in the study. The number
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TableI. Treatment groups, diets and drugs

*Daily doses : Methyldopa, 3 x 250 mg: hydrochlorothiazide, 1x 10 mg.

54 in each of the four treatment groups (A, B, C and D;
see Table [) was calculated based on confidence limits of
95%, a precision of 8% and a 10% probability of find-
ing hypertensive patients among those coming to the
Clinic. In each group, the 54 patients were divided into
two sex subgroups of 27 each, further subdivided into
three equal age subgroups of 41-50 years and 61-70
years old.

Treatments

Table I shows the types of diets and drugs used. Be-
fore starting the study the patients were interviewed, the
purpose of the study explained to them and the dietary
and drug instructions given to them. The duration of the
study was 28 days. Every day the patients would come
to the clinic at 8 A.M., and were allowed to rest for 15-
20 minutes and their blood pressure measured by several
experienced technicians, using a sphygmomanometer.

The mean of three measurements in either of the arms

‘ = _ (maximum and minimum B. P.) was recorded. The
I a4 AT drugs used were hydrochlorothiazide (a diuretic) and me-
s Nomal T — thyldopa, which is an antihypertensive drug acting
through o— and - adrenergic receptors.
8 Low-salt Methyldopa + hydrochloruthiazide
C i o Data analysis
ow-salt orma. "
Differences between blood pressure on day 1 and day
D Saltficc  Nomnal 7,14, 21, or 28 were compared using the student's paired
t-test. To find any interactions between any two or all

the three factors--age, diet and length of treatment-use
was made of the three-way classification analysis of var-
fance.

RESULTS AND DISCUSSION

It is evident from Table II that both treatments A
(nortnal diet + drugs) and B (low-salt diet + drugs) low-
ered the minimum B.P. significantly after seven days al-
though to different extents. This shows that although
drugs alone are effective, if dietary salt is reduced too,
the magnitude of the reductionis greatly increased (it al-
most triples from 4.5% to 12.1%). In both groups A
and B, the minimum B.P. continued to decrease after day
seven, the decrease being more rapid in the case of group
B (see Fig. 1). Erwteman, et al.2 and Weinberger, et
al.%10 have also reported that salt reduction potentiates
the effect of hypotensive drugs.

The reduction in minimum B.P. brought about by a
low-salt diet alone or by a salt-free diet was very little

Tabte II. Effect of diet with and without drugs on minimum blood pressure (mm Hg)

G Day 1 blood pressure Reduction, compared  with  Day 1

R

O Day 1 Day S°* Day 28 Day S** Day 28

U

pe X £SD X£sD X SD Magnitude | g, Pe Magnitude | & pe

A 08.8+158 | 94.4+146 90.1  14.4 4.4 4.55 0.005 8.7 8.8 0.005

(Day 7)

B 104.6 + 16.7 91.4 £ 14.1 79.1+ 16.4 13.2 12.1 0.005 25.4 242 0.005
(Day 7)

C 90.6+3.5 88.7£4.0 88.7+4.0 19 21 0.005 Day 28 - Day S N
(Day 28)

% 04526 93.0£38 93.0+338 1.5 16 0.005 Day 28 - Day S
(Day 28)

*Group A: normal diet + drugs; B: low-salt diet + drugs; C: low-salt diet, no drugs; salt-free diet, no drugs.
**When a significant difference, as compared with Day 1, first appeared.
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even after 28 days (treatments C and D, Table II). This
should not be surprising, since it has been shown by
Holden. et al.'" that salt reduction has no clinically sig-
nificant effect in people as a whole, although some oth-
er workers generally favour such reduction.

It is also possible that the response of the type of
hypertension, i.e., whether it is essential or secondary,
to the salt level of the diet be different; in the present
study all the patients were suffering from the former
type. This is an area for further research.

The general picture in the case of maximum B.P.
was the same as that for minimum B.P. (Table III):
trcatment B was much more effective than treatment A.
However, while the minimum B.P. reductions were sta-
tistically significant even after seven days, significant
reductions in maximum B.P. started to appear after a
longer lapse of time--on day 21 (treatment A, 4.9%) and
on day 14 (treatment B, 9.4%). As in the case of mini-
mum B.P.. treatments C and D caused small, although
statistically significant, reductions in the maximum
B.P., i.e., 2.9% and 4.0%, respectively, after four
weeks. Apparently in some hypertensive patients, the
blood pressure is "sodium-sensitive” and in others
"sodium-non-sensitive".® Probably in the present study,
at least some of the patients in Groups C and D be-
longed to the latter category.

Diet type and sex
From Table IV it is seen that as regards diet, the cal-
culated F for the maximum B.P. for men is greater than

105. Min B.P.
B

100}

954 D

904—C

85}

gol — Normaldiet+drugs -+ Low-salt diet+drugs

-*- Low-salt diet ~&- Salt-free diet
= Y 14 21 28
Days

Fig. 1. Effect of different treatments on the minimum
blood pressure of the patients.

that for women (270.03 vs 195.72), which indicates that
diet is more effective in men than in women. On the
other hand, diet can be more effective in reducing the
minimum B.P. in women, the calculated F's being
30.02 and 21.45 for women and men, respectively. The
reason for this difference is not known; whether it is a
real sex difference or it is due to some environmental
factor(s), remains to be elucidated.

Combined effects of age, diet and length of
treatment

Table I'V shows the combined effects of factors in-
fluencing blood pressure in men and women, using the

Table IIl. Effect of diet with and without drugs on maximum blood pressure (mm Hg)

& MAXIMUM BLOOD PRESSURE REDUCIION, COMPARED WITH DAY |

R 1

O Day 1 Day Se¢ Day 28 Day 5** Day 28

U

% ~X23D RN St Magmtude % Ls Magnitude % P<

1882 + 13.6 | 178.8 + 18.8

A (Day21) 1759 £ 16.8 9.31 4.9 0.005 1273 6.5 0.005
169.9 + 10.8

B 187.6 £ 13.7 (Day 14) 154.7 =+ 18.2 17.62 9.4 0.005 32.8 17.8 0.005
161.7 £ 3.9

c 1627 £ 3.7 (Day 14) 159.9 * 0.7 48 0.05 4.8 36 0.005

1.7

162.1 + 3.4 I

D 163.7 £ 3.5 (Day 14) I57.1 1.6 1.00 0.05 6.6 4.0 0.005

*Group A: normal diet + dugs; B: low-salt diet + drugs; C: low-salt diet, no drugs; D: salt-free diet, no drugs.
**Wihen a significant difference, as compared with Day 1, first appeared.
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Table IV. Interaction among factors affecting pressure in men and women (three.way classification anal-
ysis of variance)

|
Parameter : MINIMUM BLOOY PRESSURLE MAXNIMUM BLOOD MESSURE
Sex group ol U
Meo Wonen Men Wurnen
Viananion
Source of Varation P | Tabte 1| Calenlated F P< Calculated £ P< Calculated F P< Caloulawed T | pe
No. of Days (d) 4 4.62 30.23 0.001 2149 0.001 49.02 0.001 23.01 0.001
Age n Years (a) ) 6.91 149.66 0.001 7495 0.00% 8.06 0.001 [2154 0.001
Diet () 3 5.42 21,45 a.001 3002 | 0.001 270.03 a.001 19522 |o.om
o 8 8.27 1,39 .c 0.83 0.05 0.53 (d 0. 12 5
dxa b b
el [ 2.74 18.17 ﬂ‘flh(ll 30.34 0.001 17.56 ﬂﬁil mnue 0\0:,1
it 6 3.09 3.09 0'0(” 12.59 0.001 16.52 (l‘nm 3.90 (I‘n(ll
axd " ¥ 1 . P .
e 3 =19 83 0.001 207 aanl 20 0.0 FEI | g.om

a-Since the number of patients was the same in all groups and subgroups, the respective df'sand Table F's were the same 1n all cases

b- Residual = 488; Total = 539 ¢-Non-significant
three-way classification analysis of variance. While each
one of the three factors alone was effective in lowering
both the minimum and maximum B.P. in both men and
women, there was no interaction between the number of
days of treatment and age. There were, however, interac-
tions between the number of days and diet, age and diet,
as well as among all the three factors in both sexes.

These findings suggest that when designing a study
to study blood pressure changes by diet and /or drugs, all
the three factors discussed should be taken into consider-
ation, which will have implications from a clinical
point of view as well.

Implications

Reduction of dietary salt potentiates the hypotensive
effect of drugs in hypertensive patients. A low-salt or
salt-free diet alone has very little effect. In making die-
tary recommendations, however, one must consider all
aspects of the matter. Two points are worth considering:
(1) the fact that some investigators have found beneficial
effects of reducing dietary salt, and (2) that salt reduction
may actually have different effects in normal subjects
from those in hypertensive patients. At the present state
of knowledge, we favour the recommendation that peo-
ple should generally reduce their salt intake.

It was also found in this study that several factors
may interact in producing reductions in the blood pres-
sure of hypertensive patients being treated by diet and/or
drugs; namely age, diet, diet, and length of treatment.
This has obvious implications both in designing studies
of this type and in clinical and dietetic practice.
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