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Direct Relationship Between Urinary Prostaglandin E and Sodium Excretion in Essential Hyper-

tensive Patients
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Summayry. Urinary prostaglandins (PGEs and PGFs), sodium and potassium were measured in 17 essentially hyper-
tensive patients. Significant positive correlations were found between a) PGEs secreted in 24 h and sodium excreted
in 24 h, b) the ratio PGEs [ U,V before and PGEs | Un,V after volume expansion and ¢) the ratio Na [ K and urinary
PGEs. 1t was suggested that renal PGEs, potent natriuretic and diuretic substances, play an important homeostatic

role in the extracellular fluid regulation, and consequently in long-term control of the arterial blood pressure.

The kidney seems to be protected against the vaso-
constrictor action of angiotensin 11 and/or noradrenalin
by releasing into the renal venous blood a vasodilator,
natriuretic, diuretic and antiadrenergic substance in-
dentified as PGE, 1-9. The release of renal PGE, following
angiotensin IT infusion into the renal artery was confirmed
by many investigators who further showed this release and
that it was prevented by a potent PGs synthesis inhibitor,
indomethacin, and the vasoconstrictor effect of angio-
tensin I was substantially enhanced?9.
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Fig. 1. Significant positive correlation between the PGEs secreted

in 24 h and sodium excreted in 24 h in a group of essential hyper-
tensive patients.
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Fig, 2. Significant positive correlation between the ratio of the
PGEs secreted in 24 h and sodium excreted in 24 h {(PGE[UnV)
before and after volume expansion in the same group of patients.

The release of renal PGEs following isotonic saline in-
fusion enforces the hypothesis on the homeostatic role of
these substances on the blood volume, blood pressure,
sodium and water balance regulation'-14, In a previous
study we found a significant inverse correlation between
the renal PGEs secreted in 24 h and the duration of the
hypertensive disease. Significant inverse correlation was
also found between the renal PGE, secreted in 24 h and
the mean blood pressure in the same group of patients?s.
These results enable us to study a) whether a correlation
between the renal PGEs secreted in 24 h and sodium
excreted in 24 h would also be found in essential hyper-
tensive patients, where a deficiency in renomedullary
prostaglandin synthesis and/or release has been suggested
to be related to the evolution of the hypertensive disease
and b) to evaluate further the possible homeostatic role
of the renal PGE, and their possible role in the develop-
ment of the essential hypertension.

Matervial and methods. The study was performed on 17
hypertensive patients, 11 men and 6 women, of mean age
36 years (23-62 years). All patients underwent a previous
complete urography and renal arteriography. The clinical
diagnosis was essential hypertention, with a distolic pres-
sure consistently in excees of 100 mm Hg and with no
cardiac or neurogenic involvement being noted. These
patients were either untreated or had discontinued their
therapy at least 1 week before the study. They were kept
in the hospital for 6 days and during that time were
maintained on a daily sodium and water intake of ap-
proximately 100 mEq and 2 liters respectively.
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Mean values and SEM, of the age in years, the mean blood pressure (MBP mm Hg), urinary prostaglandins E and F secreted per 24 h (PGEs
ng/24 h and PGFs ng/24 h), sodium and potassium rejected per 24 h (UnaV mEq/24 h and UxV mEq/24 h) and the ratio between Na/K,
before (B. Ex.) and after (A. Ex.) extracellular space expansion by 2 1 of isotonic saline, infused at the rate of 0.3 ml/kg/min in the group of
the essential hypertensive patients

”n Age MBP PGEs PGFs UnaV UV \% Na/K
(years) (mm Hg) (ng/24 h) (ng/24 h) (mEq/24 h) (mEq/24 h) (ml/24 h)
B. Ex. 17 36 (23-62) 126-£5 105427 66427 83+13 54+4 14834390 2.044-0.33
A. Ex. 14 37 (23-62) 11646 327463 123448 237417 675 25924677 3.7340.44
P < NS 0.1 0.003 NS 0.001 0.025 0.001 0.005

The following parameters were measured before and
after extracellular space expansion16:17, 1. Arterial blood
pressure was measured 4 times a day. Mean blood pres-
sures (MBP) were calculated from the diastolic (DBP)
and systolic (SBP) pressures by the formula MBP =
(2DBP 4 SBP): 3. The mean value of the 4 mean blood
pressures was taken.

2. Prostaglandins. Bioassays were performed on extracts
of 500 ml, from 24 h urine collections, after chromato-
graphic separation into PGE and PGF groups1% 1. The
method used was described in details elsewhere!%. Since
PG metabolites appearing in the urine generally have
less biological activity than the parent compound?e. It
might be assumed that most of the biologically active
substances detected in this study were natural PGs.

3. Urinary output of sodium (Uy,V) and potassium
(UxV) are calculated by the usual methods. Electrolyte
concentration was measured by flame photometer (Ep-
pendorf).

Results and discussion. The results are summarized in
the Table. A significant positive correlation was found
between the PGEs secreted in 24 h and sodium excreted
(UnaV) in 24 h (Figure 1). After isotonic saline infusion,
sodium excreted in 24 h was directly proportional to the
increase in PGEs release following saline infusion (Figure
2). We did not find any correlation between the PGFs
and sodium excreted either before or after saline infusion.

The release of prostaglandins following either intravas-
cular and/or extracellular space expansion is well
known11-14 and is confirmed by this study.

These results suggest that the major role of PGEs could
consist in the regulation of the extracellular fluid, and
consequently in the longterm control of arterial blood
pressure, and that the deficiency in renomedullary PG
synthesis, related to the evolution of essential hyper-
tension!s, could be the cause andjor the result of the
hypertensive disease. Finally the positive significant cor-
relation found between the ratio of urinary Na/K and
urinary PGEs (Y = 0.015X 4 0.53, = 0.672), could
suggest an antagonistic result between these substances
(PGEs) and the aldosterone system.

16 Of these 17 patients 3 of them, did not undergo expansion.

17 Extracellular space was expanded by i.v. infusion of 2 1 of iso-
tonic saline at the rate of 0.3 ml/kg/min.

18 PGE and PGF group was assayed as ng of PGE, and PGF,
equivalent respectively. Standard PGE, and PGF,, were kindly
provided by Dr J. Pixkg, Upjohn Company Kalamazoo Mich.

1% In view of the continuing controversy on the self existence of
PGAs. M. HamBERrG, FEBS Lett. 5, 127 (1969). — J. Hinman, A.
Rev. Biochem. 47, 161 (1972). — J. McGirr, K. CRowsHAW and
H. Irskovitz, Fedn. Proc. 33, 39 (1974); only PGE and PGF
groups were assayed in this study.

20 P, PreER, in Prostaglandins. Pharmacological and Therapeutic
Advances (Ed. M. GutHEBERT; HEINEmAN, London 1973), p. 126.
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Summary. Cycloheximide depresses maximum rate of change in membrane potential observed during the rising phase
of the action potential in single medullated axons of Xenopus. Time course of depression is independent of cyclohexi-

mide concentration over a range that almost completely inhibits leucine incorporation into axonal proteins.

Under conditions of continuous fluid exchange, cyclo-
heximide, a potent inhibitor of ribosomal protein synthe-
sis, induces a gradual depression in the maximum rate of
change in membrane potential observed during the rising
phase of the action potential in an isolated medullated
nerve fibre of Xenopus. Experimental results are illus-
trated in Figures 1 and 2.

The progressive increase in V associated with the
10 mg/l concentration of cycloheximide is quite often
observed in control experiments, most of which, however,
involve an unexplained rise in Vtoa plateau level through-
out a time course of several hours.

However, depressive effects when present, can be
reversed by means of a brief conditioning hyperpolari-
zation under conditions such that the maximal value
attained by V is identical with that which would have
been obtained from a normal or non-depressed fibre after
conditioning hyperpolarization. Supporting data were
obtained from monitoring experiments similar to those
involving recent investigations of taxine action®.
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