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To find gender-related differences in blood pressure (BP) and urinary Na*
excretion as well as a relation between them, we monitored diurnal, over-
night, and 24-h urinary Na* as well as BP hourly in 22 adolescent males
and 22 adolescent females. To show a possible influence of sexual hormo-
nes on Na* excretion and BP, we monitored 15 adolescent females during
different phases of their menstrual cycle. Besides, groups (total groups) of
female (n=37) and male (n=30) were investigated for Na*, K*, CI- excre-
tion. For Na*, CI', and K* analysis, we applied the method of ion-selective
electrodes, using an EML-105 electrolyte analyser. Arterial BP was mo-
nitored with an automatic AUTO-CUFF outpatient BP monitor.

The overnight systolic and pulse BP was significantly higher in males
than in females. The diurnal pulse BP was significantly higher in males
than in females at the beginning of the follicular phase. The diurnal sys-
tolic, diastolic, and mean BP was significantly higher than nocturnal in all
the groups studied. The overnight urinary Na* level in females at the
beginning of their follicular phase was significantly lower than during ovu-
lation. In the total group of females, diurnal urinary Na* excretion nega-
tively correlated with diastolic BP, but such a correlation was absent in
males. Overnight, on the contrary, the correlation between urinary Na*
excretion and BP was absent in females, but it was positive (for systolic
BP) in males. The diurnal and overnight urinary Na* excretion exhibited
a negative correlation with BP in females during the luteal phase. At the
time of ovulation no such relationship was found.

BP, urinary Na* excretion, and relation between them in adolescents
are gender- and circadian cycle-related. Sexual hormones may play a role
both in the regulation of BP and urinary Na* excretion.
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INTRODUCTION

Studies confirmed a gender-related difference in the
prevalence of hypertension during the last century.
Men manifest a stronger predisposition for hyper-

tension than women do (1, 2).

Experimental and clinical data indicate Na* me-
tabolism, Na* transport across cell membranes, and
intracellular Na* to be related both to gender and

blood pressure. Different male and female blood
pressure response to dietary NaCl (salt sensitivity)
has been also demonstrated (3). An increase in mean
blood pressure of 5 mm Hg or more resulting from
a high NaCl supplement was found in 31% of boys
and in 18% of girls (3). The response to antihyper-
tensive treatment is also gender-related (2, 4). Se-
xual dimorphism of blood pressure in spontaneously
hypertensive rats is androgen-dependent (1). Genes
on Y chromosome may contribute to gender-related
variations in blood pressure (4, 5).
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MATERIALS AND METHODS

We monitored the diurnal, overnight, and 24-h uri-
nary Na*, Cl, and K* in adolescents 14-17 years
old (males n = 30, females n = 37).

In 22 adolescent males and 22 adolescent fema-
les, we also monitored BP hourly for 24 h. Mean
BP = (systolic BP + 2 xdiastolic BP)/3, pulse BP
= systolic BP — diastolic BP. The females were mo-
nitored irrespectively of the phase of their menstru-
al cycle.

To show a possible influence of sexual hormones
on Na* excretion and BP, we monitored 15 adoles-
cent females during different phases of their menst-
rual cycle. Monitored days included day 5 (follicular
phase, serum estrogens and progesterone are close
to minimal), day 13 (ovulation, serum estrogens are
maximal), and day 20 (luteal phase, serum proges-
terone is close to maximal).

Overnight urine was collected during first urina-
tion after awakening in the morning and during
awakenings at night if necessary. Diurnal urine was
collected all the day, including last urination before
bed. Persons under study were asked to bed at 10-
11 p.m. and to rise at 7-8 a.m.

For Na*, CI, and K* analysis, we applied the
method of ion-selective electrodes, using an
EML-105 electrolyte analyser (Radiometer, Den-
mark). Arterial BP was monitored with an automa-
tic AUTO-CUFF outpatient BP monitor (ABP-1001,
Biotrac, USA). We used average diurnal and over-
night BP for calculations.

We investigated the relation of Na* excretion with
Cl- and K* excretion as well as with BP, using a
correlation analysis. To show

night diuresis was 0.33 = 0.17 1, 0.25 = 0.13, and
0.27 = 0.14, respectively. 24-h-diuresis was 0.84 =
+0.291, 0.85 = 0.4 I, and 0.85 = 0.4 1, respectively.

RESULTS

Urinary excretion of Na*

Table 1 presents data on the diurnal, overnight, and
24-h urine Na* level, total Na*, Na*/K* ratio, and
Na*/creatinine ratio. The overnight urinary Na* level
in females during follicular phase was significantly
lower than during ovulation phase (p < 0.05). Other
gender- and menstrual cycle-related differences in
the diurnal, overnight, and 24-h urinary Na* level
as well as in total urinary Na* were insignificant. In
all the groups studied, the overnight and diurnal
urinary Na* level was comparable, but the total diur-
nal urinary Na* significantly exceeded the overnight
one (p < 0.05).

The overnight urinary Na*/K* and Na*/creatini-
ne ratio in females during phase follicular was sig-
nificantly lower than during phase ovulation (p <
< 0.05). There was no significant difference in the
Na*/K* and Na*/creatinine ratio between the other
groups studied. The overnight urinary Na*/K* ratio
significantly exceeded the diurnal one in the general
group of females as well as in females during ovu-
lation phase (p < 0.05). Other groups showed a
similar tendency, but no significant circadian differen-
ce was found. The diurnal Na*/creatinine ratio was
found to be significantly higher than the overnight
one in the general groups of males and females
(p < 0.05).

the statistical significance of

the difference between 2 |myple 1. Diurnal, overnight, and 24-h urinary level of sodium and total sodium

means, we used Student’s t

test. Urinary Na* level | Total urinary Na*
Diurnal diuresis was el (mmol)

0.61 = 0.3 1in adolescent ma-  |Adolescent males Diurnal 137 = 61 77 * 39

les (n = 30) and 0.53 = 0.271 [(n = 30) Overnight 114 = 52 36 = 22

in the general group of ado- 24-h 130 + 52 113 + 47

lescent females (n = 37). |Adolescent females, Diurnal 131 + 51 67 = 37

Overnight diuresis was irrespective on menstrual Overnight 120 = 66 35 = 30

0.34 £ 0.17 1 and 0.29 = |phase (n = 37) 24-h 126 + 52 102 + 57

* 0.151, respectively. 24-h- | Adolescent females, Diurnal 103 = 36 47 = 17

diuresis was 0.95 + 0.371and  |foljicular phase Overnight 82 + 49 24 + 13

0.82 = 0.34 1, respectively. (n = 15) 24-h 90 + 37 71 + 26

When measured during dif- | Agotescent females, Diurnal 112 + 50 59 + 30

ferent. phases of menstrual ovulation phase Overnight 127 = 30 32 = 17

cycle in adolescent females, @ = 15 24-h 115 + 42 9] + 43

dlur?51s was 051 +0.24 1 Adolescent females, Diurnal 106 = 62 57 £ 35

(follicular phase), 0.6 = 0.351 .

(ovulation phase), and 0.58 = luteal phase Overnight 112 = 71 28 = 16

+ 0.31 1 (luteal phase). Over- (@ =15 24 107 = €0 8 = 47
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Blood pressure

Table 2 presents data on the diurnal and overnight BP.
The overnight systolic and pulse BP was significantly
higher in males than in females. This difference was
noted between the gender groups and persisted dur-
ing all menstrual phases in females. Diurnal pulse BP
was significantly higher in males than in females dur-
ing follicular phase of their menstrual cycle. Diurnal
systolic, diastolic, and mean BP was significantly higher
than nocturnal one in all study groups. The other
gender- and menstrual phase-related differences in BP
were insignificant. Circadian changes in pulse BP were
insignificant, either.
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Fig. 1. Overnight correlation between urinary sodium and
potassium excretion (A — males, O - females

Table 2. Diurnal and overnight blood pressure
G Blood pressure (mm Hg)

Systolic Diastolic | Mean | Pulse
Adolescent males Diurnal 114 = 9 77 £ 5 89 = 6 37 £ 7
(n = 22) Overnight 105 = 9 65 £ 6 77 = 6 40 = 8
Adolescent females, Diurnal 110 £ 9 76 £ 8 87 = 8 34 £ 6
irrespectively on menstrual Overnight 100 = 6 66 = 5 77 =5 34 = 4
phase (n = 22)
Adolescent females, Diurnal 108 = 9 77 = 6 87 = 6 32 £ 7
follicular phase (n = 15) Overnight 98 = 7 64 = 4 75 = 4 33 6
Adolescent females, Diurnal 109 + 7 75 £ 5 86 = 5 34 + 7
ovulation phase (n = 15) Overnight 9 = 6 64 £ 5 75 £5 34 £5
Adolescent females, Diurnal 109 = 8 74 = 6 85 = 7 34 £ 5
luteal phase (n = 15) Overnight 97 £ 6 65 £ 5 76 £ 6 325

Correlation of total urinary sodium with total

urinary Cl- and K*

diastolic BP (with systolic BP r

mean BP r = —0.40, NS). In adolescent males such

-0.29, NS; with

Urinary Na* exhibited a strong correlation with uri-
nary CI- (diurnal r = 0.91, p < 0.05 in males and
r = 0.95, p < 0.05 in females; overnight r = 0.91,
p < 0.05 in males and r = 0.98, p < 0.05 in fema-
les). The gender-related difference in the correla-
tion between urinary Na* and CI- was insignificant.
Urinary Na* usually also correlated with urinary K*,
but this relation was significantly weaker than with
Cl- (diurnal r = 0.74, p < 0.05 in males and r =
=0.77, p < 0.05 in females, overnight r = 0.72,
p < 0.05 in females). No correlation between urina-
ry Na* and K* was found in males overnight (r =
= 0.24, NS). The gender-related difference in the
overnight correlation between urinary Na* and K*
was significant (Fig. 1).

Relation between Na™* excretion and BP

In adolescent females, diurnal urinary Na* excre-
tion negatively (r = —-0.43, p < 0.05) correlated with
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a correlation was absent (with systolic BP r = -0.19,
NS; with diastolic BP r = 0.13, NS; with mean BP

= —-0.01, NS). Overnight, on the contrary, no cor-
relation between urinary Na* excretion and BP in
adolescent females was found (with systolic BP r =
= -0.02, NS; with diastolic BP r = -0.12, NS; with
mean BP r = —0.08, NS), meanwhile the correlation
between urinary Na* excretion and systolic BP was
positive (r = 0.51, p < 0.05) in adolescent males
(with diastolic BP r = 0.18, NS; with mean BP r =
= 0.37, NS). Figure 2 shows a relation between over-
night urinary Na* excretion and systolic BP in both
sexes.

To evaluate the role of sexual hormones in Na*
excretion and BP regulation, we also monitored 15
adolescent females during different phases of their
menstrual cycle. Diurnal urinary Na* excretion exhi-
bited a negative correlation with BP during luteal
phase in adolescent females (with systolic BP r =
= -0.69, p < 0.05; with diastolic BP r = -0.75, p <
< 0.05; with mean BP r = -0.76, p < 0.05). This
correlation persisted during phase A (with systolic
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Fig. 2. Overnight urinary sodium excretion and systolic
BP (A - males, O — females)

BP r = -0.51, p < 0.05; with diastolic BP r = -
= 0.36, NS; with mean BP r = -0.46, p < 0.05),
but it was not found in phase B (with systolic BP
r = -0.20, NS; with diastolic BP r = -0.35, NS;
with mean BP r = -0.33, NS). Overnight urinary
Na* excretion correlated with BP during luteal phase
of the menstrual cycle (with systolic BP r =
= —-0.14, NS; with diastolic BP r = -0.64, p < 0.05;
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Fig. 3. Overnight correlation between urinary sodium and
diastolic blood pressure in females (® — follicular phase,
O - luteal phase)

excretion during follicular and luteal phases was
significant (Fig. 3).

Relation of urinary excretion of Na‘* and BP with
height, body weight, and body mass index

Height and body weight significantly correlated with
BP only in males. The correlation of BP with body

Table 3. Correlation of total urinary sodium and BP with height, body weight, and body mass index
Adolescent males (n = 22) Adolescent females (n = 22)

Related parameters . . Body mass . . Body mass

Height | Body weight index Height Body weight index
Sodium excretion Diurnal -0.27 -0.25 -0.13 -0.32 0.02 0.18
Sodium excretion Overnight 0.09 -0.06 -0.18 -0.33 -0.19 -0.06
Sodium excretion 24-h -0.19 -0.26 -0.24 -0.37 -0.10 0.06
Systolic BP Diurnal 0.58* 0.60*Y 0.39Y 0.13 -0.26Y -0.387
Systolic BP Overnight 0.38 0.40 0.32 0.18 -0.03 -0.14
Diastolic BP Diurnal 0.40 0.39 0.28 -0.04 -0.16 -0.17
Diastolic BP Overnight 0.46* 0.49* 0.34 0.04 0.04 0.02
Mean BP Diurnal 0.55* 0.55*Y 0.37 0.02 -0.217 -0.26
Mean BP Overnight 0.49* 0.52* 0.38 0.10 0.01 -0.05
Pulse BP Diurnal 0.37 0.417 0.25Y 0.26 -0.227 -0.397
Pulse BP Overnight 0.12 0.13 0.14 0.24 -0.09 -0.23
* Significant (p < 0.05) correlation, Y Significant (p < 0.05) gender-related difference in correlation.

with mean BP r = -0.52, p < 0.05). The overnight
correlation between urinary Na* excretion and BP
during phases A and B was insignificant (phase A:
with systolic BP r = —-0.38, NS; with diastolic BP
r = 0.03, NS; with mean BP r = -0.20, NS; phase
B: with systolic BP r = -0.15, NS; with diastolic BP
r = -0.35, NS; with mean BP r = -0.31, NS). The
menstrual cycle-related difference in the overnight
correlation between diastolic BP and urinary Na*

weight and body mass index exhibited gender-rela-
ted differences. No significant correlation of total
urinary Na* with height, body weight, and body mass
index was found (Table 3).

DISCUSSION

Gender-related differences in the mechanisms of hy-
pertension are only partially understood. Earlier we
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have presented the literature data on gender-related
differences in the mechanisms of Na* transport ac-
ross the cell membrane (6). Their causes are not
yet known, however, gender-related differences in
extracellular environment and hormonal status might
be implicated.

Clinical and experimental observations suggest a
possible difference in the female and male response
to dietary NaCl (salt sensitivity) (3, 6). Healthy ma-
le students showed a significantly higher urinary Na*
excretion than female ones (7). NaCl excretion in
women and girls was lower than in men and boys
by approximately 20-25% (8). Recently we have
shown gender-related differences in Cl- excretion in
adolescents’ urine (8).

Too little is known about gender-related physio-
logical differences and a specific gender-related
pathophysiology of blood pressure regulation. The
present paper is intended as a contribution to the
cognition of the physiology of Na* excretion in urine
in relationship with blood pressure.

Our data showed that the overnight urinary Na*
level in adolescent females during the follicular phase
of their menstrual cycle was significantly lower than
during the luteal phase. Compared with males, the
overnight urinary Na*/K* ratio exceeded the diurnal
one in the general group of females as well as in
females during the follicular phase of their menstrual
cycle. Other investigators found the 24-hour-to-over-
night Na* excretion ratio to be significantly lower
in women than in men (9).

The lowest estrogen and progesterone levels in
blood serum characterize the beginning of the folli-
cular phase. Thus, estrogen and progesterone levels
can influence Na* handling in the body. Basal plas-
ma osmolarity was higher in men group and in women
group in their early follicular phase than in women
in the midluteal menstrual phase (10). The cotrans-
port activity was lower in women during the follicu-
lar phase than in men (11). The Na*/K*/2CI- cotrans-
port was found to reach the lowest rates in ovulatory
women and the highest ones in men (23). In
contrast, other authors showed that the Na*/K*/2Cl-
cotransport was not changed during the menstrual
cycle (12).

Earlier we have shown that total diurnal and 24-h
urinary CI- excretion in adolescent males was signi-
ficantly higher than in girls during follicular phase
(6). In the same pattern, no gender-related diffe-
rences in Na* excretion, were found, either.

The differences observed in urinary Na* and CI-
excretion can be related also to the activity of the
Na* transport mechanism, whose differences are also
known. It is possible that Na*/K*/2Cl- cotransporter
is responsible for these differences. This relation-
ship could be supported by the fact that CI- excre-
tion is higher than Na* in all the groups studied.
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The mean value of Na*/K*/2CI- cotransport in
red blood cells was higher in men than in women
by 26-46% (13). The Na*/H* exchange in mouse
renal brush-border membranes exhibited marked gen-
der-related differences, the Na*/H* exchange activi-
ty in males having been higher than in females (13).

In both male and female urinary Na* exhibited
a strong correlation with urinary CI~. Na* correlated
with urinary K*, but significantly weaker than with
CI, and there were gender differences: contrary to
females, no correlation between urinary Na* and K*
was found in males overnight urine. The gender-
related difference in the overnight correlation bet-
ween urinary Na* and K* was significant.

The observed differences in Na* concentration
can influence the gender-related blood pressure dif-
ferences. The overnight systolic and pulse BP was
significantly higher in males than in females. This
difference was noted between the general groups
and persisted during all menstrual phases in fema-
les. Diurnal systolic, diastolic, and mean BP was sig-
nificantly higher than nocturnal one in all groups.
Diurnal pulse BP was significantly higher in males
than in females during the follicular phase of their
menstrual cycle.

Other showed that men had a higher systolic blo-
od pressure than women in follicular and luteal pha-
ses (10). The blood pressure response to salt is com-
parable during the luteal and the follicular phases
of the normal menstrual cycle and is characterized
by a salt-resistant pattern of young women (14).

Na* excretion is closely related to Na* ion trans-
port via Na*/K*/2CIl- cotransport (15), Na-Cl sym-
port and indirectly via Na*/H* exchanger, which link-
ed to CI/HCO, exchanger (16, 17, 18). Na*/K*/2Cl-
cotransport, Na*/H* exchange and CI7HCO, exchan-
ge activities are directly related to an increase in
arterial blood pressure (15, 16 , 17, 19, 20).

In total group of adolescent females, diurnal uri-
nary Na* excretion negatively correlated with dias-
tolic BP. In adolescent males such correlation was
absent. On the contrary, no correlation between over-
night urinary Na* excretion and BP was found in
adolescent females, but it was positive in adolescent
males.

Diurnal and overnight urinary Na* excretion ex-
hibited a negative correlation with arterial BP (sys-
tolic, diastolic and mean) during the luteal phase of
menstrual cycle in adolescent females. Such correla-
tion was not found in the ovulation phase. In the
follicular phase, arterial overnight BP (systolic, mean)
was found to be in a significant negative correlation
only with Na* of overnight urine.

Other investigators showed a significant inverse
relationship between daily Na* excretion and systo-
lic blood pressure, as well as between daily Na*
excretion and diastolic blood pressure in premeno-
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pausal women. Such a relationship disappeared af-
ter the menopause (21). The menopause status could
confound the association between Na* excretion and
blood pressure, and menstruation can have a pro-
tective action against the pressor effect of Na*. The
association between urinary Na* excretion and blood
pressure tended to be more pronounced in older
persons and postmenopausal women than in young
menstruating women and young men (22, 23).

Gender-related BP regulation depending on NaCl
dietary intake is known. A high dietary NaCl intake
did not significantly increase the daytime or nightti-
me MAP in SHR and WKY female rats, but did
increase the daytime and nighttime MAP in male
SHR rats. The dietary NaCl supplementation has
been associated with reduction in the daytime blood
pressure in female WKY rats (24).

It is well known that Na* excretion is highly de-
pendent on arterial blood pressure and kidney per-
fusion. Also, known are gender-related differences
in kidney haemodynamics. The female kidney tends
to be smaller, have a lower glomerular filtration ra-
te (25). Sex-related differences in the pressure diu-
resis/natriuresis relationship in rabbits showed that
urine flow, Na* excretion, and the fractional excre-
tion of Na* increased with increasing renal artery
pressure, and were greater in male than in female
rabbits at all levels of renal artery pressure tested
(26). In the kidney, effective renal plasma flow was
significantly greater and the filtration fraction lower
after salt loading in women studied in the luteal
phase compared with women investigated in the fol-
licular phase. Female hormonal status does not af-
fect the blood pressure response to Na* in young
normotensive women. In contrast with systemic hae-
modynamics, the renal response to salt varies dur-
ing the normal menstrual cycle, suggesting that fe-
male sex hormones play a role in the regulation of
renal haemodynamics (14).

In young normotensive women during the folli-
cular and luteal phases of the menstrual cycle day-
time BP did not depend on the cycle phase. The
nocturnal fall in the 24-h mean, systolic and diasto-
lic blood pressure was preserved in both groups dur-
ing the follicular and luteal phases (27). In normo-
tensive postmenopausal women, physiological doses
of estradiol amplified the nocturnal decline of sys-
tolic, diastolic and mean blood pressure, whereas
daytime blood pressure was not modified (27). The
peculiarities of Na* excretion relation to arterial BP
observed in girls at luteal phase can be determined
by above mentioned gender-related haemodynamic/
diuresis/natriuresis relationship, which coud be un-
der genetic as well as sex-hormones regulation (14,
25, 26, 27).

The data of our studies show that the relation bet-
ween Na* excretion in urine and arterial blood pres-

sure in boys and girls is different. The circadian diffe-
rences in this dependence are especially evident. The
mechanisms of variations in such a gender-dependent
circadian Na* excretion relation to BP are not yet
clear. Na* and CI- both together could be involved in
this regulation, since Cl-but not other anions (bicar-
bonates, citrates, phosphates) tend to increase arterial
BP. We may suggest that a harmonised action of nu-
merous factors predetermines such a gender-related
peculiarities of Na* as well as CI” excretion.

Furthermore, height and body weight significant-
ly correlated with BP only in boys. The height in
boys and not in girls is known to be related to the
risk of arterial hypertension (28, 29). No significant
correlation of 24-h urinary Na* with height, body
weight, and body mass index was found. Elucidation
of the separate factors and their effects on Na* me-
tabolism as well as on changes in arterial BP rela-
ted to the altered Na* metabolism would allow a
better understanding of health status and the patho-
genesis of essential hypertension in both men and
women.
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NATRIS PAAUGLIU SLAPIME: PRIKLAUSOMYBE
NUO LYTIES IR RYSYS SU KRAUJOSPUDZIU

Santrauka

Noredami nustatyti su lytimi susijusius arterinio kraujos-
pudzio (AKS) ir natrio iSsiskyrimo skirtumus bei rysj
tarp ju, paaugliams (22 vaikinams ir 22 merginoms) ty-
réme natrio koncentracija $lapime ir kas valanda mata-
vome AKS. Siekiant nustatyti galimg lytiniy hormony jta-
ka natrio iSsiskyrimui ir AKS, stebéjome 15 paaugliy
merginy analogiSkus rodiklius skirtingose menstruacinio
ciklo fazése. Natrio, chlorido ir kalio koncentracija Sla-
pime tyréme jonams selektyviy elektrody metodu elek-
trolity analizatoriumi EML-105. AKS matavome auto-
matiniu ambulatoriniu AKS monitoriumi AUTO-CUFE

Vaikiny nakties sistolinis ir pulsinis AKS buvo aukstes-
nis negu merginy. Vaikiny dienos pulsinis AKS buvo auks-
tesnis negu merginy folikulinés fazés pradzioje. Visy tirty
grupiy sistolinis, diastolinis ir vidutinis AKS dieng buvo auks-
tesnis negu naktj. Natrio koncentracija merginy nakties Slapi-
me folikulines fazes pradzioje buvo mazesné negu ovuliaci-
jos metu. Natrio ir kalio, taip pat natrio ir kreatinino kiekio
merginy nakties Slapime santykis folikulinés fazés pradzioje
buvo mazesnis negu ovuliacijos metu. Merginy (bendroje
grupéje ir ovuliacijos fazéje) natrio ir kalio kiekio nakties
Slapime santykis buvo didesnis negu dienos. Bendrose mer-
giny ir vaikiny grupése natrio ir kreatinino kiekio dienos
Slapime santykis buvo didesnis negu nakties. Nustatyta stip-
1i koreliacija tarp natrio ir chlorido kiekio $lapime. Natrio
kiekis Slapime dazniausiai taip pat koreliuodavo su kalio
kiekiu, taciau silpniau negu su chlorido. Nenustatyta kore-
liacija tarp natrio ir kalio kiekio vaikiny nakties $lapime.
Bendroje merginy grupéje natrio kiekis dienos $lapime at-
virksciai koreliavo su diastoliniu AKS, o vaikinams tokios
koreliacijos nenustatyta. Nakti, prieSingai, — koreliacija tarp
natrio kiekio $lapime ir AKS nebiidinga merginoms, o vai-
kinams koreliacija tarp natrio kiekio Slapime ir sistolinio
AKS buvo teigiama. Natrio kiekis merginy dienos ir nakties
Slapime geltonkiinio fazéje atvirk$ciai koreliavo su AKS.
Ovuliacijos fazéje tokio rySio nerasta.

Paaugliy AKS, natrio kiekis Slapime ir rySys tarp Siy
rodikliy yra susijes su lytimi ir nuo paros ritmo priklausan-
Ciais pokyciais organizme. Lytiniai hormonai gali dalyvau-
ti reguliuojant AKS ir natrio iSsiskyrimg su Slapimu.

Raktazodziai: natris Slapime, arterinis kraujospudis, pa-
augliai, su lytimi susij¢ skirtumai



