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ABSTRACT: Oral glucose tolerance, 
thyroid function tests, as well as 
thyrotropin, prolactin and growth hor­
mone release after administration of 
thyrotropin releasing hormone, were 
evaluated in patients with Friedreich's 
ataxia and unaffected family members. Im­
paired glucose tolerance was found in the 
majority of family members, affected or 
not. Thyroid hormone levels and PRL and 
TSH responses to TRH, were similar in all 
and normal. However, GH responses to 
TRH were abnormal in half of the patients, 
but in none of the unaffected family 
members. Paradoxical responses to 
neuropeptides may characterize some 
Friedreich's ataxia patients, and may 
predict the possibility of therapeutic 
maneuvers with such peptides in these 
patients. 

RESUME: Nous avons evalue chez des 
patients avec ataxie de Friedreich, et leurs 
families, les tests de tolerance orale au 
glucose, defonction thyroidienne ainsi que 
la liberation de thyrotropine, de prolactine 
et d'hormone de croissance apres I'ad­
ministration de I'hormone thyrotropine-
reldchante. Nous avons trouve une 
anomalie de la tolerance au glucose chez la 
majorite des sujets examines, atteints ou 
pas. Les reponses a la stimulation TRH 
etaient toutes semblables et normales. 
Cependant la reponse de I'hormone de 
croissance au TRH etait anormale chez la 
moitie des patients, mais chez aucun des 
membres non atteints de lafamille. Des re­
ponses paradoxales aux neuropeptides peu-
vent caracteriser quelques patients ataxi-
ques, et peuvent predire la possibilite de 
maneuvres therapeutiques. 
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INTRODUCTION 
Thyrotropin releasing hormone 

(TRH) is a peptide which is present not 
only in the hypothalamus, but also in 
other areas of the central nervous 
system (Reichlin, 1979). As a 
hypothalamic hormone, it seems to be 
the main controlling factor of 
thyrotropin (TSH) secretion, although 
it also releases prolactin (PRL) under 
normal circumstances, and ACTH and 
GH in some patients with ACTH and 
GH excess (Tolis et al, 1975; Pieter et 
al, 1979). Furthermore, TRH ad­
ministration acutely stimulates GH 
release in some patients with depres­
sion and anorexia nervosa (Jarrel et al, 
1974). 

Aside from the purely endocrine ef­
fects of TRH, recent reports have in­
dicated that it may ameliorate some of 
the symptoms in certain disease of the 
central nervous system, e.g. depression, 
Parkinson's disease, and narcolepsy 
(Chase et al, 1974; Prange et al, 1972). 
An alleviation of the ataxia and eye-
movement disorder seen in spino­
cerebellar ataxia (Sobue et al, 1980) 
and improvement of the neurologic 
recovery after spinal trauma have also 
been reported (Faden et al, 1981). 

Our study reports the preliminary 
results of the effects of TRH on TSH, 
PRL and GH release in patients with 
Friedreich's ataxia and their family 
members. 

SUBJECTS AND METHODS 
The study was performed in 26 fami­

ly members (7 families). Nine subjects 
were patients, 9 were parents (obligate 
heterozygotes) and 8 were unaffected 
siblings. The age ranges of the patients 
were 16-45 years, mean 26.6; the 
parents 38-73 years, mean 54.8; and 
unaffected siblings 13-47 years, mean 

31.75 respectively. There was a total of 
14 males and 12 females studied. 

All patients had been asked to come 
for testing after overnight fasting. 
There were two tests performed in all. 
At first, they underwent an oral glucose 
tolerance, as previously described 
(Tolis et al, 1980). One to three months 
later, they came for the TRH test. 

Blood was collected via an indwell­
ing catheter at 15-minute intervals for 
75 minutes. TRH (200 ug) was injected 
intravenously at time 0' after two basal 
blood samples were collected. Serum 
Thyroxine, T3 resin uptake and 
triiodothyronine were measured in all 
the patients on the basal sample 
(Bastomsky et al, 1977). Serum TSH, 
PRL and GH were measured in all 
blood samples with standard radioim­
munoassays (Tolis, Banovac et al, 
1979). 

RESULTS 
A. Oral Glucose Tolerance 

Analysing the data on the basis of 
previously utilized N.I.H. criteria, we 
classified one patient and one unrelated 
parent as having a diabetic curve and 
five patients, five parents and five sibl­
ings as having impaired glucose 
tolerance (I.G.T.) (Tolis et al, 1980). 

B. Thyroid Function Test 
All family members (affected in­

dividuals, obligate heterozygotes 
(parents), and unaffected siblings) had 
normal serum T4, T3 and TSH values 
(Table 1). 

C. Results of the TRH Test 
1. TSH and PRL 

These are depicted in Figure 1. It 
can be seen that all 3 groups had com­
parable results which are within the 
normal range. Note also that the time 
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Table I . SERUM THYROXINE (T4), TRIIODOTHYRONINE (T3RIA) AND THYROTROPIN (TSH) 

VALUES IN FRIEDREICH'S ATAXIA PATIENTS AND THEIR FAMILY MEMBERS. 

Figure I — Pituitary responses to TRH (200 ug i.v.) in patients with 
Friedreich's ataxia and their relatives. 
B: denotes basal P: denotes peak levels 
Peak time: denotes the time that hormones in blood reached maximum 
levels. 

T4 (ug/dl ) 

T3 (ug/dl) 

TSH (uU/ml) 

Normal Ranqe 

4.5 - 11.0 

90 - 210 

1.0 - 8.0 

Patients 
(N-9) 

6.5 - 10.8 

136 - 258 

1.0 - 5.0 

Sibl inqs 
~W8T 
5.1 - 9.6 

121 - 209 

1.4 - 5.4 

Parents 
(N--9) 

6.2 - 9.4 

132 - 203 

1.0 - 5.4 

at which maximum concentrations of 
hormones in serum was reached was 
also normal and did not differ among 
the groups. 
l.GH 

All of the unaffected family member, 
i.e. parents and siblings, had normal 
fasting serum GH levels; in contrast, 4 
of the 8 patients had abnormalities in 
GH secretions. One patient had 
elevated fasting serum GH (9.9 ng/ml) 
and all four showed an inappropriate 
rise after TRH (Figure 1). These abnor­
malities appeared to be independent of 
the OGTT results, and of the responses 
of TSH and PRL to TRH. 

DISCUSSION 
Our data indicate that administra­

tion of the neuroactive tripeptide TRH 
in patients with Friedreich's ataxia as 
well as in obligate heterozygotes 
(parents), and in potential carriers 
(unaffected siblings) elicits a normal 
TSH and PRL response, which is com­
parable among all three groups (Figure 
1). This response pattern was not af­
fected by the presence of abnormal 
glucose tolerance, and was associated 
with normal thyroid hormone levels 
(see Table 1). In contrast, 4 of 8 
patients with Friedreich's ataxia ex­
hibited abnormal GH levels and/or 
responses to TRH. As indicated earlier, 
in the absence of nutritional depriva­
tion or psychiatric disorder, the main 
medical conditions where paradoxical 
GH responses to TRH may be seen are 
p r imary h y p o t h y r o i d i s m and 
acromegaly. Since our families did not 

suffer from either condition, other 
mechanisms should be sought. It is of 
interest, that, in acromegaly, TRH in­
duces GH responses mainly in those 
patients harbouring tumours which 
have dopamine receptors (Tolis, 
McKenzie et al, 1979). As a matter of 
fact, TRH is used as a predictor with 
respect to medical therapy of 
acromegaly with bromocriptine or 
dopamine receptor agonist drugs 
(Mehta and Tolis, 1979). Since some of 
the patients with Friedreich's ataxia 
may show some improvement with 
TRH (Sobue et al, 1980), it may be of 
interest in future to demonstrate an as­
sociation between a neuroendocrine 
response pattern and treatment with 
neuroactive agents. 
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