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LUTE¡NIZING HORMONE

a. c. MORETRA (1), J. ANTUNES.RODRTGUES (2), E. C. LIMA FrLHO (3), M. C. FOSS (t),
N. IAzIcI (1) antt J. M. T. VERISSIMO (1ì

Luteinizing hormone (LH) secretion was investigated. in men with chronic
chagas' disease as 'well as in control subjects, under basal (pulsatile pattem) and
stimulating conditions (LH-RH and clomiphene citrate tests). The chagasic group
exhibited a greater dispersion of i,ntegral LH lovels under basal conditions that the
control. The frequency of secretory spikes and the meân concentration of tes-
tosterone measured in 12 blood samples drawn over a B-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 ctysfunction in chagas'
disease.

SECRETION IN MEN WITH CHRON¡C CHAGAS'
DISEASE ('')

SUMMARY

UDC 593.161.13
6L6.937 .3

A loss of efficiency of the mechanisms con-
cerned with the homeostasis of circulating thy-
roid hormone seems to occur in patients with
chronic Chagasdiseass 12. KIMACHI et al. 10

concluded that there seems to be somè abnor-
mality in the regulation of the pituitary-adre-
nal axis. However, no functional disorder,s of
the thyroid gland or of the adrenal cortex coulcl
be demonstrated. They suggested. that the con-
trol mechanisms for secretion of thyroid..stimu-
lating hormone (TSH) and adrenocorticotropic
Iromone (ACTH) were disturbed in Chagas,
disease, This could be a result of the neuronal
lesions characteristic of the disease lt, which is
particularly evident in the visceral autonomic
innervartion, and also demonstrable upon post
mortem in the anterior region of the hypotha-
lamus of patients with chronic Chagas' disease +.

INTRODUCTION

The present study was designed to explore
some aspecfs of the regulation of luteinizing
hormone (LH) secretion in patients with chro-
nic Chagas'disease.

MATERIAL AND METHODS

Subjects

The subjects were l0 healthy male volUn-
teers and 11 male patients with chronic Chagas'
disease aged 20 to 50 years. T'he controls age
range matched to the chagasic patients. The
diagnosis of Chagas' disease was based on a
positive Machado-Guerreiro complement fixa-
tion reactions and fluorescent antibody test6
in patients from endemic areas with treated
megaesophagus and megacolon or chronic cha-
ga,sic cardiopathy without heart failure 11. AIl
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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 B:30 and
9:00 a.m. 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 relea,se. 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_
IìH (Escola Paulista de Medicina - São paulo)
was injected as in i.v. bolus (200 pg) and bloocl
wa,s sampled a¿ -5, 0, b, 15, 80, 45, 6û 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
pg/min for 4 hours and blood was collected at
-15, 0, 15, 30, 45, 60, 90, 120, 150, 180, 210 anC
240 minutes from the start of the infusion.

3) Determination of LH release after
clomiphene citrate. Clomid.-Merrel, B mg,zkg,zday
but not more than 200 rrrg/c.;ay was administer-
ed orally in two doses for B days. Blood was
collected on days 0, I,4,6 and B.

Hormone Assays

Plasma LH was determined. in duplica:e
using the double antibody radioimmunoas,say
method described by ODELL et al. rs. 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-
II) was supplied by Calbiochem and expressed
in mlU/ml using the Second International Re-
ference Preparation for Human Menopausal Go-
nadotropins (HMG-IRP2). The sensitivity of the

method was 0.50 mlU/tube. The within-assay
coefficient of variation was 6.BVo at 50.0%
binding on the standard curve. At this level,
between-assay variability was L4.0Vo.

Plasma testosterone was measured in du-
plicate by the radioimmunoassây method r

using commercial kits supplied by Trilab, Sãcl
Paulo. The sensitivity of the assay was 25 pg/
tube. The within-assay coefficient of variation
was Il.0%. Between-assay variability at 50.0%
binding was 1l .0o/o.

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.zchâ,-
gâsic/SD.2 control, for the ,significance level åt
5.0Eo 16. In the figures we also utilized. the ran-
ge, the 10th (Pr') and gOth (Pno) 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 14. The
increment from nadir to peak wâs equal to or
greater than 1.0 mlu/ml (3 times the coefficient
of varÍation of LH assa.y at the 5.0 mlU,zml 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 (iow
set-point) ând cessation (high set-point) of LH
secretory activity. The parameters were deter-
mined a,s described by BOYAR et al.3 and
SANTEN & BARDIN 18.

RESULTS

Pattern of B¿sal 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 timits. A wider range of variation
than that of the control group is al'so 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

subjects

Low5ecretorY set-poi nt
spikes/3h LH mlU/mì

High
set-poi nt Mean*/3h
LH mlU/mì LH mlU/mì

Hean /3h
Te s t os te rone

ngl 1 00m I

Chagas Ì c Secretory

subjects spikesT3h

Low High
set-point set-point
LH mlU/ml LH mlU/mì

Hean/3 h
Hean*/3h Testosterone
LH ml U/ml ngl100mì

3

\

o

B

9

l0

|4ed ian

Hean+S D .

t
SD. -

Þ -Þ'10 '90

o.u

a1

10.1
qq

5.7

l¡q
Áo

b. t

La

6.0

o,)+r,y

J.b

n,I-J.7

3

À

6

7

8

9

l0

1l

Hedian

Mean+S D .

7
SD. -

^^2)u. cnagas r c
)

)u. confro I

7.0

1Q

1.6
1t

).o

2.1
2.1

?1

3 .81t .9

4.4**

qq
oq

11.0

r0.8

2.7
8.8
Rq

r0.0

4.0

13.2

6.0

12.2

3-4

r to
2.4

1 2.3

2 3.8
5'0

1 3.0
1 3.1

1 4.3

2 2.7

1 3.1

1.4.0.5 3.2!0.9

0.25 0.81

1 -2 2.3-4.3

4.0+1.4 298.3

4.7+ì.8 iiz.B

6 .7!2.0 234 .8

3.710.7 236.1

4.2!0.5 396.2

4.3+1 .2 639.6

3.7!1 .3 1\4.3

5.0+0 . B 57\.0
5.2+0 .6

3 .810 .7 281 . 1

\.2 798.3

\.5+o .9 j48.5+t62.9

0.81 26536:\

3.7-5.2 234.8-574.o

;
1

I

1

1

2

1

1

| .3+0.1r

0.r6
0 .64

6.8+2.0

3.310.7 392.5

6 ,\+2.0 406.0

3 .7!o .\ i 38. o

3.6!2.5 571.0

2.8+0.6 291 .6

8 . 510 .9 \67 .3

7.0+1 .1 957 .5

5.7+1 .8 63\.7
? ?¿1 

'

7.4!2.3 278.3

5 .7 406 .0

5.3+2.0 \59 .1+2\0 .5

4.0 57840 .z

4.9** 2.2

K
tp¡Èd

çÞ
o
!.Þ
N'

='m:,
it
9Þ
áZXFIÉé
@z

H

È.H

Ð?

F

õ'
3. 

-'

^EÉÞ
i.HôrÍ
p

aìa

o
AA'ú
fg
H.

rrXN'^
YV
Kp
e'S)
1?
oÙD
o^, I
I'=
à_o

;B

* Hean + SD. (n = t4,) ** P < o.05



MoR'EIRA, A. c.; ANTUNES-RoDRIGUES, J.; LIMA FrLHo, E. c.; Foss, M. c.; fAZfGl, N. & vERfssrMo, J. M. T..._ Luteinizing hormone secretion in men with chronic chagas'disease. Rev. Inst. Med. trop, são paulo 24:148-t54, lgg2.

o
3-hour mün LH lcvcls mlU¿tnl

qõ

Þ

l-or rt-pohf

)DÞD )

o

q, fl-,
pbrrm LH

õ(rl

(rl

LH Rele¿se during Clomiphene Ciúrate 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 dâta are
abnormally scattered, above as well as below
the control range (Fig. 3), but only on day B

the difference between the respective variances
is statistically significant (P < 0.05).

DISCUSSIOT{

The present study indicates that men with
chronic Chagas' disease exhibit a peculiar ab-
normality of the pattern of basal LH release.
This dysfunction i.s apparent as a considerable
dispersion of the individual mean concentra-
tion of LH per 3 h a,s compared with the con-
trol lÍmits. Since the individuarl mean LH plas-
ma levels determined from multÍple samples
might be a useful index of integral LH secre-
tion r¡, 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 aþnormal 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 relea,se 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-
¡¡¡¿l ¡¡gn s,7,1e.

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 2,13,17 we believe

Hþh rct-point plosmo LH mtUttnl

ooìõc¡

mlu/ml

Fig. 1 - Pattern of basal LH release in chagasic men.
(A), 3-hour mean LH levels, (B), low, and (C) high set-
points for initÍation and cessation of LH secretory activity.
The horizontal lines on columns show the conttol 10th and

gOth Þercentile

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

The frequency of LH secretory spikes, the
relation higþ/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 patÍents 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.

(¡



MoREIR.{, A. c.; ANTUNES-R'oDRIGUES, J.; LIMA FILHo, E. c.; Foss, M. c.i r¡.zr1t, N. & vERÍssrMo, J. M. T.

- Luteinizing hormone secretion in men with chronic Chagas'disease. Rev. Inst. Med. trop. São Paulo 24:148-154, 1992.

_ CHAGASIC

--o CONTROL RANGE

E
f,?ô
E

l cq

Ø¿
J

1

0

T,q.BLE II
Plasma LH levels during clomiphene citrate administration

(3 mg/kg/day) to control and chagasic men

-15 0 15 30 45 60 90 120 r50 r80 ?10 ?40
ÏIME (MINUTES)

Plasma LH mlu/ml

Control
(n - 9) 5.7!L.4 5.L!2.3 8.8!2.7 7L2!2.6 11.4!1.9
Mean È SD.

Chagasic
(n : 11) 5.4!2.3 6.8!3.4 It.7!4.2 !3.41:4.1 14.4+6.6
Mean i SD.

Day of Test
1468

Fig. 2 - Plasma LH con-
centrations ptior and du-
ring 4-hour iv infusion of
synthetic LH.RH (0.2

þC/min) in ten chagasic
patients (^-A). The con-
trol range obtained in ten
normal subjects indicated
by 0-0

SD.J chagasic 2.8

SD.P control

" P<0.05

that the abnormal responses to clomiphene in
the chagasic subjects were determined. by a
þy¡pothalamic dysfunction.

These results suggest that men with chro-
nic Chagas' disease exhibit an âIteration 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 individ.ual
LH basal secretion, is compa,tibte 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 efþg¡ 8,20.

Our results are also in agreement with
others obtained for chronic Chagas, disease.
These include the probably altered. secretion of
the TSH 12 and ACTH 10. A common denomi-
nator for all these dysfunctions seems to þe
the decreased number of neurons in hypotha-
lamic and extrahypothalamic structures in
chronic Chagas' diseases4,1t. Although the rela-
tionship þetween the subile hormonal altera-

2.5 12.0"
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tions and the clinical manifestations was not
evident, it is clear tha,t chronic Chagas' dis-
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eâse has a some form of neuroendocrine dys_
function.
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RESUMO

Secteção do hormônio luteinizante no ht¡mem
com rnoléstia de Chagas crônica

A secreçáo do hormônio luteinizante foi rea-
lizada em pacientes do sexo masculino com
cioença de Chagas crônica e indivíduos contro-
les, sob condições basais (secreçáo basal pulsá-
til) e de estímulo (testes do LH-RH e citrato
de clomifene). O grupo chagásico mostrou uma
maior dispersáo dos níveis do LH integral em
condições basais que o,s apresentados pelo gru-
po controle. A freqüência dos pulsos e a con-
centração média de testosterona de 12 amostras
por um período de 3 horas, foram normais. Al-
terações funcionais da secreção do LH hipofi-
sário seguindo-se infusões aguda ou contínua de
LH-RH não foram demonstradas. Entretanto, a
liberação de LH durante o teste do citrato de
clomifene mostrou valores com maior disper-

8

3¡

a

"f,

Fig. 3 - Response of plas-
ma LH to clomiphene citra-
te (3 mg/kg/day) in control
and chagasic men. Indivi.
dual values are shown. The
horizontal bar indicates the
dulation of clomiphene
treatment.

são, principalmente no 8.. dia no grupo chagá-
sico em relação ao controle. Es,ses resultados,
provavelmente, sugerem a existência de uma
disfunção hipotalâmica na doença de Chagas
crônica.
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