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(P<0.05, r=0.70, 0.50)

Lithium-sodium countertransport activity in erythrocytes was studied in 15 mild and 15 moderate essential
hypertensives and 20 age and sex matched control subjects. There was statistically highly significant (P
<(0.001) increase in Vinax of lithium-sodium countertransport in essential hypertensives as compared to that
of controls. The difference in Vmax of countertransport activity between mild and moderate essential
hypertensives was also highly significant (P< 0.001). There was a highly significant correlation (P<0.001,
=0.75, 0.89, 0.92) between Vmax and parameters like diastolic bload pressure, age and body weight of]
moderate essential hypertensives. The correlation of these parameters with Vmax in mild essential
hypertensives. The correlation of these parameters with Vmax in mild essential hypertensives was significant
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In the vast majority of patients with ecssential
hypertension, the actiology is unknown and they are
classified as having essential hypertension.
Approximately 90% of all persons suffering from
hypertension are cases of essential hypertension.'

Essential hypertension appears to result from a
combination of genetic and environmental factors, of
which an excess of sodium intake is the most
important.>® Sodium is transported through several
pathways across the human red cell membrane. One
of these modes of sodium movement in human red
cell is lithium-sodium countertransport. This system
promotes the exchange of sodium for sodium lithium
for lithium, or lithium for sodium and appears to be
an operational mode of sodium-hydrogen
exchange."‘sm'g'

As this system can produce lithium against its
electrochemical potential gradient, which is driven by
an oppositely directed electrochemical potential
gradient of sodium, it is called the lithium-sodium
countertransport system. Canessa et al (1980”
explored the relation between the distribution of the
maximum rate Vmax of red cell lithium-sodium
countertransport and the distribution of essential
hypertension in the human population. They found
that this system is more than twice as active in the
red cells of patients with essential hypertension as in
those of normal control subjects. Elevated Vmax of
lithium countertransport among hypertensive subjects
and their children was also reported in several other
sludies. 10,11,12,13,14,15

Although this consistent finding  raises the
possibility that this abnormality of ion transport is
the cause of essential hypertension which may prove
to be valuable diagnostic marker for the disease, yet
the relationship between elevated red cell sodium
countertransport and the pathogenesis of essential
hypertension is still obscure and requires further
research.'® It is therefore, hoped that this study will
certainly prove useful in exploring further the
relationship between sodium countertransport and
essential hypertension.

Material and Methods:

The study was conducted on 15 (8 males and 7
females) cases of mild essential hypertension
(diastolic blood pressure between 90-104 mmHg) and
15 cases of moderate essential hypertension (diastolic
blood pressure between 105-114 mmHg). All cases
were diagnosed carefully after taking detailed history,
complete physical examination and laboratory
investigations.

In the control group, 20 (10 males and 10 females)
normotensive subjects were included. They were
labeled normotensive after taking detailed history,
complete physical examination and blood pressure
recording with diastolic blood pressure less than 90
mm Hg (average of three readings) on two separate
occasions at least one week apart.

Lithium sodium countertransport in the subjects’ red
cells was measured according to the method
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described by Woods et at (1982).'° Blood for
analysis was drawn into tubes containing ammonium
salts of ethylenediamine tetra-acetic acid (EDTA)
and was processed. The red cells were separated,
washed and loaded with lithium by suspending in a
medium containing lithium chloride. The lithium
loaded cells were incubated in sodium free and
sodium enriched media for measurement of lithium
efflux.

Portions of cell suspension were diluted with
distilled water and lithium “countertransport was
measured by flame phosomesex. Vmax of
countertransport (millimoles of lithium efflux per
litre of red blood cells per hour) was computed from
the linear regression of lithium loss as a function of
time.

Results:

There was a highly significant (P<0.001) increase in
Vmax of lithium sodium countertransport both in
mild and moderate essential hypertensives as
compared to that in controls. The elevation in
Vmax of countertransport activity was also highly
significant (P<0.001) in moderate essential
hypertensives than that in mild cases (Tables 1 and 2,
Figures land 2).

Table - 1 Comparison of Mean Lithium Efflux

was significant (P<0.05, r=0.63, 0.70, 0.50) in mild
essential hypertensives.

Table-2 Comparison of Vmax of Lithium sodium
counteransport(mean + SD)

Gl G2 G3 P value

0.1810.01 0.3810.01 0421 0.02 P>0.001(HS*)

mmol/l RBCs(means £ SD) _ ;
Time P Value
(hrs) Gl G2 G3
0 0.009+0.010  0.00310.005 0.00520.080  P=-0.05(NS*)
2 1 036£003 0754002 086006  P-0.001(HS**)
4 0721004  1.52+004 1672009 F0.01(HS®*)

NS* Non significant (G2,G3 vs G1)
HS** Highly significant (G2,G3 vs G1)

% Control ® Mild Hypertensives ~ Mod. Hypertensives

Fig.1: Comparison of mean lithium efflux between
controls, mild and moderate essential hypertensives.

There was highly significant (P<0.001) correlation
between Vmax and parameters of diastolic blood
pressure (r=0.75), age (r=0.89) and body weight
(r=0.92) in moderate essential hypertensives while it
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Vmax in millimoles per litre of red blood cells per hour.
HS* Highly significant (G2, G3 vs G1; G3 vz G2)

B B @
Gl. Controls
G2 Mild essential hypertensives
G3 Moderate essential hypertensives

Fig.2 Comparison of Vmax of Lithium sodium countertransport
between controls, mild and moderate essential hypertensives.

The correlation of V Max with diastolic blood
pressure (r=0.02), age (= 0.09) and body weight
(r=0.25) was non-significant (P>0.05) in control
subjects.

Discussion

Abnormalities in erythrocyte membrane sodium
transport in patients with essential hypertension have
been recognized for many years. It is suggested that
such studies can help to differentiate between
essential and secondary hypertension.

Increase in lithium sodium countertransport activity

reflects the abnormal kinetic properties of sedium-
hydrogen exchange either functional or structural.
Functional disturbance can be either phosphorylation
of the transporter or increased cytoplasmi: calcium
both of which are genetically determined.

Abnormally raised sodium-hydrogen exchange and

hence lithium sodium countertransport induce
sodium and water retention, facilitates smooth
muscle contraction, increases total peripheral
resistance and causes hypertension . '3

In our study, we observed that increase in Vmax of
countertransport activity in mild and moderate
essential hypertensives was highly significant
(P<0.001), as compared to that of controls. The

difference in  Vmax of lithium sodium



countertransport between mild and moderate
essential hypertensives was also highly significant
(P<0.001).

Our results are in accordance with those of
Semplicini et al (1992 b),* Canessa (1994),'*  Carr
et al (1995),”° Canessa et al(1991),". Nosadini et al
(1991), '® Trevisan et al (1992) '° and petrov et al
(1994). %

The correlation of Vmax with blood pressure, age
and body weight of moderate essential hypertensives
was highly significant (P<0.001),while in case of
mild essential hypertensives, it was significant (P
<0.05).Vmax was non-significantly (P> 0.05)
correlated to blood pressure, age and body weight of
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the control subjects.Thus, it is evident that Vmax of
countertransport activity increases with increase in
blood pressure, age and body weight in essential
hypertensives. Several other studies yielded the same
ﬁndings."l"s'”‘zl

In conclusion, lithium sodium countertransport, a
mode of operation of sodium hydrogen exchange can
be regarded as a dependable marker for essential

hypertension. It is positively correlated to blood
pressure, age and body weight of essential
hypertensives.

Moreover, it is genetically determined and is not
affected by dietary intake of sodium.
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