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EFECTS OF PLASMA CORTICOSTEROID CONCENTRATION
ON THE OSMOTIC THRESHOLD FOR VASOPRESSIN
RELEASING IN CHAGAS’ DISEASE!

Tatsuto Kimachi’, Joel P. R. Veiga® and Euclydes C. Lima-Filho*

The osmotic threshold for vasopressin release was studied in normal patients
(n =7) and in patients with the chronic form of Chagas’ disease (n = 11). Positive
correlation between osmotic threshold and plasma cortisol concentration was obtai-
ned for the controls (y, = 273,30 +0,75x;r=0,78; P < 0,05), suggesting a modula-
ting effect of cortisol on vasopressin release. The lack of correlation between the
two parameters for the chronic ,chagasic patients was interpreted, on the basis of
the general denervation associated with Chagas’ disease, to be the result of neuronal
destruction in hypothalamic and/or extrahypothalamic centers related to the secre-

tory control of vasopressin.
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A possible effect of glucocorticoids on anti-
diuretic hormone (ADH) release has been sugges-
ted in previous studies, whereby normal concen-
trations of plasma cortisol were shown to be
necessary for the elimination of a water overload
over an appropriate period of time' ¢ !*. In addi-
tion, studies on patients with primary or seconda-
ry adrenocortical insufficiency have indicated
that increased vasopressin secretion is directly
responsible for the inability to dilute urine pro-
perly! 2 5 ® ' Evidence suggesting disorders of
osmoregulation in patients with the chronic form
of Chagas’ disease has been obtained in studies of
urinary concentration® and fo the osmotic thre-
shold for ADH secretion, whose alteration was
interpreted as the consequence of changes in os-
motic sensitivity of hypothalamic osmorecep-
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tors'®. In addition, studies on the hypothalamus-
-adenohypophysis-adrenal cortex axis in chronic
chagasic patients have suggested the existence of
a disturbance in the control of adrenocortico-
trophic hormone release, shown by wide fluctua-
tions in plasma cortisol both under basal condi-
tions and under various types of stimulation'®.

The objective of the present investigation
was to determine the possible relationship bet-
ween plasma cortisol concentration and the osmo-
tic threshold for ADH release in chronic patients.

MATERIAL AND METHODS

Patients — Eleven male and female adult
chronic chagasic patients aged 19 to 50 were stu-
died. Nine had the asymptomatic form of the di-
sease, and 2 had electrocardiographic alterations
showing blockage of the right branch of the Hiss
bundle plus anterior left hemiblockage of the
Hiss bundle and incomplete blockage of the right
branch of the Hiss bundle, without previous or pre-
sent cardiac insufficiency. Diagnosis of Chagas’
disease was confirmed by complement fixation’
and by immunofluorescence for T. cruzi® .

Seven male and female patients aged 19 to
46, showing no clinical or laboratory evidence of
any disease that might interfere with the results,
were used as controls.

Determination of the Osmotic Threshold for
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ADH Release — After three days of adaption to hos-
pital conditions, the patients were submitted to wa-
ter overload (20 ml/kg) and infusion of 5% hyper-
tonic saline solution. The osmotic threshold for
vasopressin release was determined as previously
described'®. Plasma cortisol concentration was
measured during the tests by fluorimetry? of suc-
cessive blood samples. The other parameters com-
monly used in these tests-urine flow (V), plasma
osmolarity (P,¢), urinary osmolarity (Uygn)
urinary sodium excretion (Uyj,. V), and urinary

creatinine excretion (U ;. V) -were also measured.
Osmolar clearance (C g ), free water clearance
(CH2 o) and creatinine clearance (C ) were mea-

sured by the methods currently utilized. Statistical
calculations used were the standard Student’s ana-
lysis and a two-variable correlation.

RESULTS

The values of osmotic threshold for ADH se-
cretion-defined as the Posm level reached when a
significant fall in CH,O was obtained without a
concomitant reduction in Cosm or Ucr' V-are re-

ported in Table 1 for the controls and in Table 2
for the chagasic patients, together with plasma
cortisol levels.

Table 1 — Osmotic threshold for vasopressin release and plasma cortisol concentration in control patients.

Patients Age Osmotic threshold Plasma cortisol
(initials) (years) mOsm/kg H,0 ug/100 ml
J.D.B. 39 288.75 159
JF. 19 288.00 169
S.L. 42 283.30 15.0
LCM. 23 282.75 12.2
PP. 23 277.00 8.5
RBF. 46 289.75 224
J.V.S. 33 278.25 9.6
X 283.97 14.36
S 5.09 4,75

The correlations between osmotic threshold
values and plasma cortisol values at the time when
the threshold was obtained were positive and sig-
nificant (r = 0,78; P < 0,05) for the controls. The
regression of this correlation (osmotic threshold

vs. plasma cortisol) was ¥i = 2733 + 0,75 x;. By
using tht? lihear coefficient variation, lines parallel
to that indicated by a * S, could be drawn (Fig.

1). No correlation was obtained for the chronic
chagasic patients, as shown in Figure 1.
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Fig. 1 — Correlation between osmotic threshold for va-
sopressin release and plasma cortisol concentra-
tion. The shaded zone corresponds to the limits
obtained for the regression v = 273.3+0,75 X,
using a §,» from the data for control patients.

Each point represents the individual values of
this correlation for the chagasic patients.
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Table 2 — Osmotic threshold for vasopressin release and plasma cortisol concentration in chronic chagasic

patients.
Fatients Age Osmotic threshold Plasma cortisol
(initials) (years) mOsm/kg H,0 ug/100 ml
AS. 19 274.50 7.8
JBM. 48 291.25 7.7
JAC. 32 282.62 27
JRS. 35 283.62 100
JR. 45 277.25 16.0
JFEN. 28 289.50 4.1
ETO. 28 279.75 18.9
JPN. 36 278.75 3.6
DS.J. 29 277.75 14.2
RM.S. 43 278.75 9.6
MJX. 27 278.25 183
X 281.09 10.26
S 522 5.83
Glomerular filtration rate, as determined by
C,;» Was maintained in both groups during the tes- oo
ts (Table 3 and Fig. 2). veo |
Table 3 — Endogenous creatinine clearance (C,,) :f» per Yo
before (A) and after (B) ADH action. g wor ™
Ccr(A) Ccr(B) ﬁg no .:o°
Patients  milfmin/1.73m*  mlfmin/1.73m* © .o L .
90 'Y © CONMTROL PATIENTS
IJDB. 120.27 119.91 PR
JF. 124.87 124.00 T % 10 o (20 130 WO 180
S.L. 109.52 111.17 Cermi/min /730
LCM. 126.14 128.00 4 o fore (A
PP. 105.96 102.03 FiE 2 = B Tt et oes before ()
T.BF. 108.49 107.64
J.VS. 117.00 115.70
X 116.04 11549
S 8.09 9.22 DISCUSSION
AS. 117.93 116.17 The positive correlation between endoge-
JBM 101.14 101.72 nous cortisol levels and osmotic threshold for
JAC. 90.38 91.30 ADH release obtained for the controls suggests amo-
JRS. 98.77 99.90 dulating effect of cortisol in vasopressin secretion,
JR. 108.47 112.74 possibly due to a central effect that modifies the
iIEI”:I‘I\(; igizg ;2}1;2 osmotic sensitivity of hypothalamic osmoreceptors.
M : : There is the possibility, however, of a cortisol effect
JPN. 95.72 93.65 at the effector (kidney) level, even though glo-
DS.J. 110.99 106.81 merular filtration rate was constant before and
RMS. 120.57 121.10 after the antidiuretic action. Under the water
MJX 118.12 115.00 overload conditions imposed on the patients the
;( 11282 1?2356 expanded volemia and the maintenance of syste-
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between the parameters in question, especially
the stimulus for ADH release, is due to the osmo-
tic stimulus and not to the non-osmotic pathways
that pass through peripheral baroreceptors.

Aubry et al.?, using a methodology similar
to that used in the present study, found that admi-
nistration of exogenous cortisol to normal patients
changed the osmotic threshold for ADH release
and interpreted this effect to be due to the central
action of cortisol Furthermore, studies on patients
with primary or secondary adrenocortical insuffi-
ciency have shown a disturbance in the elimination
of water overloads that might be due to permanen-
tly elevated vasopressin levels. This defect in urine
dilution was corrected by administering corticos-
teroids? ¢ 8. Other studies on human patients with
adrenal insufficiency and on adrenalectomized ani-
mals'? have demonstrated that the permanently
elevated vasopressin levels obtained under these
conditions may be due to stimulation of ADH se-
cretion occurring through non-osmotic pathways,
in view of the hemodynamic conditions present.
Also, these studies did not reject the hypothesis
of a possible glucocorticoid action at the effector
level (distal tubules and collecting duct) having a
permissive effect for ADH.

The results obtained for chronic chagasic pa-
tients in the present study suggest that the action
of cortisol on the osmotic sensitivity of osmore-
ceptors may be altered because of the wide fluc-
tuations in plasma cortisol concentration, without
any apparent relationship with the osmotic thre-
shold. The abnormal nictemeric rhythm of cortisol
secretion observed by Kimachi et al.}° in chronic
chagasic patients and interpreted as a disturbance
in the control of corticothophin release, explains
the wide fluctuations in cortisol detected in the
present study.

The lack of correlation between plasma cor-
tisol levels and osmotic threshold for the chronic
chagasic patients suggests an abnormality in the
osmotic sensitivity of osmoreceptores, which do
not respond to the more delicate stimuli for corti-
sol secretion. These alterations in osmoregulation
in human chronic Chagas’ disease are interpreted
as the consequence of denervation of hypothalamic
and/or extrahypothalamic centers related to vaso-
pressin secretion.

RESUMO

O limiar osmotico para liberagdo da vaso-
pressina foi estudado em pacientes normais (n
= 7) e em pacientes com a forma crénica da molés-
tia de Chagas (n = 11). Verificou-se a existéncia
de uma correlagdo positiva entre o limiar osmético
e a concentracdo plasmdtica do cortisol enddgeno
para os controles (y; = 273,30+ 0,75 x; r = 0,78,
p <0,05), sugerindo um efeito modulador do corti-
sol na liberagdo da vasopressina. A falta de correla-
¢do entre os dois pardmetros, para os pacientes cha-
gdsicos cronicos, interpretou-se, baseando-se na des-
nervacdo geral associada com a doenga de Chagas,
como sendo o resultado da destrui¢do neuronal em
centros hipotaldmicos e/ou extra-hipotalémicos re-
lacionados com o controle secretorio da vosopres-
sina.

Palavras chaves: Concentragdo plasmitica de
cortisol, Limiar osmético. Liberagdo da vasopressi-
na. Doenga de Chagas cronica.
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