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LUTEINIZING HORMONE SECRETION IN MEN WITH CHRONIC CHAGAS'
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SUMMARY

Luteinizing hormone (LH) secretion was investigated in men with chronic
Chagas’ disease as well as in control subjects, under basal (pulsatile pattern) and
stimulating conditions (LH-RH and clomiphene citrate tests). The chagasic group
exhibited a greater dispersion of integral LH levels under basal conditions that the
control. The frequency of secretory spikes and the mean concentration of tes-
tosterone measured in 12 blood samples drawn over a 3-hour period, were normal.
No functional disorder of pituitary LH secretion following acute and continuous
LH-RH infusions was detected. However, in the chagasic group the values for
individual LH release under clomiphene citrate treatment were abnormally scatter-
ed. These results suggest the existence of a hypothalamic dysfunction in Chagas’

disease.

INTRODUCTION

A loss of efficiency of the mechanisms con-
cerned with the homeostasis of circulating thy-
roid hormone seems to occur in patients with
chronic Chagas’disease 2, KIMACHI et al.10
concluded that there seems to be some abnor-
mality in the regulation of the pituitary-adre-
nal axis. However, no functional disorders of
the thyroid gland or of the adrenal cortex could
be demonstrated. They suggested that the con-
trol mechanisms for secretion of thyroid-stimu-
lating hormone (TSH) and adrenocorticotropic
homone (ACTH) were disturbed in Chagas’
disease. This could be a result of the neuronal
lesions characteristic of the disease !!, which is
particularly evident in the visceral autonomic
innervation, and also demonstrable upon post
mortem in the anterior region of the hypotha-
lamus of patients with chronic Chagas’ disease 4.
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The present study was designed to explore
some aspects of the regulation of luteinizing
hormone (LH) secretion in patients with chro-
nic Chagas’ disease.

MATERIAL AND METHODS
Subjects

The subjects were 10 healthy male volun-
teers and 11 male patients with chronic Chagas’
disease aged 20 to 50 years. The controls age
range matched to the chagasic patients. The
diagnosis of Chagas’ disease was based on a
positive Machado-Guerreiro complement fixa-
tion reaction® and fluorescent antibody tests6
in patients from endemic areas with treated
megaesophagus and megacolon or chronic cha-
gasic cardiopathy without heart failurell, All
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the subjects exhibited no clinical evidence of
endocrine disease or undernutrition. They were
not receiving medical treatment at the time
of the study.

Procedures

All tests were performed between 8:30 and
9:00 am. without fasting. In the studies in-
volving frequent blood sampling, a heparinized
scalp vein needle was inserted into an antecu-
bital vein. Small amounts of heparinized saline
were injected after each blood collection. Blood
samples (3-4 ml) were kept in heparinized glass
tubes on ice. The plasma was separated by
centrifugation and stored at -20°C. Three expe-
riments were carried out on the subjects on
different days.

1) Determination of the individual pulsa-
tile pattern of basal LH release. Blood samples
were drawn every 15 minutes over a 3-hour pe-
riod for LH and testosterone measurements.

2) Determination of the LH responses to
LH releasing hormone (LH-RH). Synthetic LH-
RH (Escola Paulista de Medicina — S&o Paulo)
was injected as in iv. bolus (200 pg) and blood
was sampled at -5, 0, 5, 15, 30, 45, 60 and 120
min from the time of injection. On a subsequent
day, LH-RH was administered through a Har-
vard constant — infusion pump at a rate of 0.2
#g/min for 4 hours and blood was collected at
-15, 0, 15, 30, 45, 60, 90, 120, 150, 180, 210 and
240 minutes from the start of the infusion.

3) Determination of LH release after
clomiphene citrate. Clomid-Merrel, 3 mg/kg/day
but not more than 200 mg/day was administer-
ed orally in two doses for 8 days. Blood was
collected on days 0, 1, 4, 6 and 8.

Hormone Assays

Plasma LH was determined in duplicate
using the double antibody radioimmunoassay
method described by ODELL et al. 5. Reagents
supplied by the National Pituitary Agency, USA
(anti-LH batch No. 2 antisera and LER-960 HLH
for radioiodination) and produced in our labo-
ratory (sheep anti-rabbit gamma globulin) were
utilized. The standard preparation (CALSTAN-
1I) was supplied by Calbiochem and expressed
in mIU/ml using the Second International Re-
ference Preparation for Human Menopausal Go-
nadotropins (HMG-IRP-2). The sensitivity of the

method was 0.50 mIU/tube. The within-assay
coefficient of variation was 6.3% at 50.0%
binding on the standard curve. At this level,
between-assay variability was 14.0%.

Plasma testosterone was measured in du-
plicate by the radioimmunoassay method 1
using commercial kits supplied by Trilab, S&o
Paulo. The sensitivity of the assay was 25 pg/
tube. The within-assay coefficient of variation
was 11.0%. Between-assay variability at 50.0%
binding was 17.0%.

All samples obtained for each patient for
each experiment were analyzed in the same
assay to avoid interassay variability. The data
were analyzed according to the ratio SD.2ch#-
gasic/SD.2 control, for the significance level at
5.0% 1. In the figures we also utilized the ran-
ge, the 10th (P) and 90th (P,) percentile.

Quantitative parameters of LH pulses

An LH secretory episode (pulse) was de-
fined as a series of values consisting of two
or more constant or decreasing concentrations
followed by two or more higher values 4. The
increment from nadir to peak was equal to or
greater than 1.0 mIU/ml (3 times the coefficient
of variation of LH assay at the 5.0 mIU/ml le-
vel). The quantitative parameters determined
were the mean concentration of LH from 12
blood samples drawn over a 3-hour period, the
number of pulses in 3 h and initiation (low
set-point) and cessation (high set-point) of LH
secretory activity. The parameters were deter-
mined as described by BOYAR et al.3 and
SANTEN & BARDIN 18,

RESULTS
Pattern of Basal LH Release

The results are shown in Table I and Fig.
1. The mean and median LH values for con-
trols and chagasic patients were similar.
However, in the chagasic group the individual
data are abnormally scattered, above as well
as below the limits of the control interval. The
men with Chagas’ disease exhibited a signifi-
cantly greater (P < 0.05) dispersion of indi-
vidual mean concentration of LH in relation
to the control limits. A wider range of variation
than that of the control group is also apparent
in the chagasic subjects when the values for
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TABLE I
Pattern of basal LH secretion and testosterone concentration during a 3-hour study period in control and chagasic men

Control Secretory setl-ggint se?lggint Mean*/3h Te?ig‘s‘téﬂné Chagasic  Secretory setEg‘gint segl-gZint Mean*/3h Tez(:z:ngne
subjects  spikes/3h LH miU/m] LH miU/m} tH mtu/mi ng/100m1 subjects spikes/3h  LH miU/ml  LH mlU/m] LH miU/ml ng/100m1
1 2 1.9 6.0 b0l 4 298.3 1 2 3.1 5.8 6.8+2.0 -

. 2.4 .2 5.0 9.9
2 1 2.3 7.7 1%.71].8 332.8° 2 2 2.6 3.7 3.3+0.7 392.5
2.0 3.7
3 2 3.8 10.1 6.742.0 234.8 3 1 5.1 11.0 6.4+2.0 406.0
5.0 9.9
4 1 3.5 5 3.7+0.7 236.1 4 - - - 3.7+0.4 138.0
5 - - - 14.210.5 396.2 5 1 1.8 10.8 3.6i2.5 571.0
6 i 3.0 k.9 4.3+1.2 639.6 6 1 1.6 2.7 2.840.6 291.6
7 1 3.1 6.9 3.7+1.3 144 .3 7 1 7.2 8.8 8.510.9 462.3
8 1 4.3 6.1 5.0_4-_0.8 574.0 8 1 5.6 8.9 7.0+1.1 957.5
9 - - - 5.210..6 - 9 1 5.4 10.0 5.711.8 634.7
10 2 2.7 4.7 3.8i0.7 281.1 10 2 2.1 4.0 3.3+41.2 -
3.1 4.7 2.1 k.5 -
12 1 5.8 13.2 7.Ai2.3 278.3
Median 1 3.1 6.0 L.2 298.3 Median 1 3.1 6.0 5.7 406 .0
Mean+sD.  1.4+0.5  3.2+0.9 6.5+1.9 4.5+0.9  348.5+162.9 Mean#SD.  1.3+0.4 3.8+1.9 7.443.5 5.3+2.0  h59.1+240.5
sp.2 0.25 0.81 3.6 0.81 265364 s0.2 0.16 3.6 12.2 5.0 57840.2
P1o~Pgg 1-2 2.3-6.3 © h.7-9.9  3.7-5.2  234.8-574.0 é[);‘ﬂéiﬁ 0.6k e 3.4 e 22
SD.” control
* Mean + SD. (n = 12} . | ) *% p < 0,05
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Fig. 1 — Pattern of basal LH release in chagasic men.

(A), 3-hour mean LH levels, (B), low, and (C) high set-

points for initiation and cessation of LH secretory activity.

The horizontal lines on columns show the control 10th and
90th percentile

the low and high set-points are considered.
However, the difference between the respecti-
ves variances is significant (P < 0.05) only for
the low set-points.

The frequency of LH secretory spikes, the
relation high/low set-point, the mean concen-
tration of testosterone (from 12 blood sam-
ples drawn over a 3-hour period) and the fre-
quency of episodic testosterone spikes in the
chagasic group fell within the control range.

LH Responses to LH-RH

In the chagasic patients the biphasic pat-
tern of LH secretion during the four-hour in-
fusion- of LH-RH was within the control range
(Fig. 2). The responses to one-bolus intrave-
nous LH-RH were also similar in both the cha-
gasic and control groups.

LH Release during Clomiphene Citrate Admi-
nistration

Plasma LH levels rose progressively during
administration of clomiphene in both groups
(Table II). The mean values reached in the
chagasic group were not significantly different
from the corresponding controls. However, in
the chagasic patients the individual data are
abnormally scattered, above as well as below
the control range (Fig. 3), but only on day 8
the difference between the respective variances
is statistically significant (P < 0.05).

DISCUSSION

The present study indicates that men with
chronic Chagas’ disease exhibit a peculiar ab-
normality of the pattern of basal LH release.
This dysfunction iz apparent as a considerable
dispersion of the individual mean concentra-
tion of LH per 3 h as compared with the con-
trol limits. Since the individual mean LH plas-
ma levels determined from multiple samples
might be a useful index of integral LH secre-
tion 18, we attempted to identify the site of
LH dysfunction in chagasic men.

The individual mean concentration of tes-
tosterone blood levels per 3 h were not ab-
normally scattered in the chagasic men. The-
se data suggest that these abnormal but subtle
changes in plasma LH levels were not accom-
panied by testicular testosterone secretion dys-
function in Chagas’ disease.

In order to get a better understanding of
the mechanism of altered LH secretion in this
disease, the pituitary responses to LH-RH
were studied. The release of LH in response to
acute or continuous LH-RH stimuli were iden-
tical both in chagasic and control groups and
in agreement with earlier observations in nor-
mal men 571,

These results indicate that the adenohypo-
physeal LH secretion mechanisms were not pro-
bably disturbed in Chagas’ disease.

However, when the effect of clomiphene
citrate on LH plasma levels was examined,
the results showed that chagasic men had LH
variations with a wider scatter than those of
the controls. Since this drug interferes with
hypothalamic and adenohypophyseal feedback
mechanisms for testosterone 213,17 we believe
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TABLE II
Plasma LH levels during clomiphene citrate administration
(3 mg/kg/day) to control and chagasic men

Day of Test
0 1 4 6 8

Plasma LH mIU/ml

Control
(n = 9)
Mean = SD.

5.7+1.4 51+23 8827 11.2+26 11419

Chagasic
(n = 11)
Mean =+ SD.

54x23 6.8+3.4 11.7+42 134241 14.4%6.6

SD.z chagasic 2.8 2.1 2.4 2.5 12.0%

SD.2 control

* P < 005

that the abnormal responses to clomiphene in
the chagasic subjects were determined by a
hypothalamic dysfunction.

These results suggest that men with chro-
nic Chagas’ disease exhibit an alteration in in-
tegral basal LH secretion determined by a de-
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rangement in quantitative hypothalamic regu-
latory mechanisms. The additional finding of
altered low and high set-points but in the sa-
me direction as that of the mean individual
LH basal secretion, is compatible with this idea.

It was also noted that alterations in fre-
quency of LH secretory pulses could not ‘be
seen in Chagas’ disease. These findings are
in agreement with the hypothesis that the cen-
tral regulatory mechanism governing pituitary
gonadotropin release is made up of a pulsa-
tile and a quantitative component, independent
of each other 820,

Our results are also in agreement with
others obtained for chronic Chagas’ disease.
These include the probably altered secretion of
the TSH® and ACTH, A common denomi-
nator for all these dysfunctions seems to be
the decreased number of neurons in hypotha-
lamic and extrahypothalamic structures in
chronic Chagas’ diseases 411, Although the rela-
tionship between the subtle hormonal altera-
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tions and the
evident, it is

clinical manifestations was not
clear that chronic Chagas’ dis-

ease has a some form of neuroendocrine dys-
function.

CLOMIPHENE CITRATE 3mg/ Kg/day ]
25+ * CONTROLS ‘
4 CHAGASIC
A
A
A
204
£
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. . 4 and chagasic men. Indivi-
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Secrecio do hormdnio luteinizante no homem
com moléstia de Chagas crénica

A secreg@o do hormonio luteinizante foi rea-
lizada em pacientes do sexo masculino com
doenga de Chagas crénica e individuos contro-
les, sob condicbes basais (secrecio basal pulsd-
ti1) e de estimulo (testes do LH-RH e citrato
de clomifene). O grupo chagédsico mostrou uma
maior dispersdo dos niveis do LH integral em
condigdes basais que os apresentados pelo gru-
po controle. A freqiiéncia dos pulsos e a con-
centracdo média de testosterona de 12 amostras
por um pericdo de 3 horas, foram normais. Al-
teracbes funcionais da secrecdo do LH hipofi-
sdrio seguindo-se infusées aguda ou continua de
LH-RH n#o foram demonstradas. Entretanto, a
liberacdo de LH durante o teste do citrato de
clomifene mostrou valores com maior disper-

sico em relagio ao controle. Esses resultados,
provavelmente, sugerem a existéncia de uma
disfuncdo hipotaldmica na doenca de Chagas
crénica.
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