




tion have not yet been described but
would be expected to result in only
minimal sYmptoms as a result of
rapid degradation ofTRH in plasma
and feedback inhibition ofTSH
secretion by elevated thyroid hor­
mone levels.

TRH Stimulation Test
One of the most familiar uses of TRH
in clinical medicine is as a test in the
differential diagnosis of thyroid dis­
ease. The use ofTRH for testing,
normal and abnormal responses,
and the effects of systemic diseases
and medications have been exten­
sively reviewed elsewhere.66 With the
introduction of third-generation,
ultrasensitive TSH assays (chemilu­
minescent) with sensitivities <0.01
mUlL, some of the applications of
the TRH stimulation test have given
way to single TSH measurements.67,6B
These include the diagnosis of sub­
clinical thyrotoxicosis, differentiation
between thyrotoxicosis and the euthy­
roid sick syndrome and adjustment
of thyroid hormone replacement for
patients with hypothyroidism and
well-differentiated thyroid carci­
noma. The TRH stimulation test has
been used to differentiate hypothala­
mic disease from pituitary disease in
patients with central hypothy­
roidism: A blunted or absent TSH
response signifies pituitary disease,
whereas an increased or delayed
TSH response signifies hypothala­
mic disease. However, variations in
the response to TRH in some
patients with either hypothalamic or
pituitary disease, ranging from
blunted to normal to exaggerated
(see IMD Jackson, Thyroid Today,
Vol. HI, No.6, 1983), as well as sub­
stantial improvements in radiologic
imaging techniques, make this
application less useful.

The TRH stimulation test contin­
ues to play an important role in the
differential diagnosis and manage­
ment of hypothalamic-pituitary dis­
ease. Following TRH stimulation,
approximately 50% of patients with
Cushing's disease69 and acromegaly70
show an inappropriate ACTH or GH
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response, respectively, that can be
useful in diagnosis as well as in
assessing the presence of residual
tumor following surgical treatment.
TRH stimulation testing is particu­
larly useful in the diagnosis of
gonadotroph-secreting adenomas.
TRH induces hypersecretion ofboth
LH and FSH in men with
gonadotroph adenomas but not in
normal men or men with primary
hypogonadism,71 and may help to
identify women with gonadotroph
adenomas who might otherwise
have been thought to have nonse­
creting tumors. Daneshdoost et aP2
have recently shown that 11 of 16
women with presumed nonsecreting
adenomas had significant increases
in LHI3, LH or FSH, in response to
TRH, whereas none of the normal
pre- or postmenopausal women
showed the same response. The use
ofTRH testing in this disorder,
therefore, has important ramifica­
tions not only in diagnosis and as a
tumor marker, but also in the treat­
ment decision since some of these
tumors respond to bromocriptine,73
LHRH antagonists74 and possibly
somatostatin analogues.75

Although the TRH stimulation
test has been used to differentiate a
TSH-secreting pituitary adenoma
from selective pituitary resistance to
thyroid hormone (ie, absent response
ofTSH or a subunit in adenoma),
recent reports have demonstrated
normal TSH responses in the major­
ity of adenoma patients (see DS
Oppenheim, Thyroid Today, Vol.
~ No.3, 1991), thus making this
an unreliable test. Similarly,
although many patients with pro­
lactinomas have an absent or
blunted prolactin response to TRH, a
normal response does not exclude a
prolactinoma or help to differentiate
a hypothalamic from a pituitary
cause for the hyperprolactinemia. 76

Therapeutic Applications
ofTRH
Many of the studies with TRH in
pharmacologic doses that have
shown encouraging responses are

isolated reports or are only prelimi­
nary studies in experimental ani­
mals. The short half-life ofTRH in
plasma, the need for continuous
therapy, the possibility that continu­
ous, high doses ofTRH could result
in down-regulation ofTRH receptors
and questions as to the capacity of
TRH to penetrate through the blood­
brain barrier all have made it diffi­
cult to assess the significance of
negative therapeutic trials. The
development of long-acting ana­
logues ofTRH, however, should help
to circumvent at least some of these
difficulties.

The use ofTRH to treat infantile
spasms77 and to improve memory
and alertness in some patients with
dementia78 has as its rationale the
physiologic and anatomic studies
cited earlier, which point to TRH act­
ing on the hippocampus or septum.
We have also observed a dramatic
alerting response in a profoundly
hypersomnolent man with
eosinophilic granuloma of the hypo­
thalamus within seconds following
the intravenous administration of
TRH (Weiss et aI, in preparation).
TRH has also been successfully used
in conjunction with glucocorticoids
to reduce the severity of respiratory
distress syndrome (RDS) and the
incidence of chronic lung disease in
premature infants with low birth
weights. 79 TRH rapidly crosses the
placental barrier and is thought to
exert its beneficial effects by increas­
ing fetal thyroid hormone levels,
which play an essential role in nor­
mal lung maturation and surfactant
production. TRH is also a strong but
transient respiratory stimulant
mediated through its stimulation of
the autonomic nervous system.
There is promise for the use ofTRH
or TRH analogues in the treatment
of spinal injury. TRH and N-termi­
nal substituted TRH analogues
enhance neurologic recovery and
reduce tissue edema in animals with
spinal cord trauma, even when
administered 24 hours after injury.80
The TRH-induced improvement may
be due to improved blood flow to the



spinal cord as a result of enhanced
cardiac output or of other local
effects.8o Beneficial effects ofTRH
and TRH analogues have also been
reported in experimentally induced
cerebral ischemia and following
hemorrhagic shock.81.82

Following initial enthusiasm for
the use ofTRH as a therapy in amy­
otrophic lateral sclerosis, subse­
quent reports have been
disappointing and TRH can no
longer be advocated for the treat­
ment of this disorder.83

Conclusions

In the past decade, rapid advances
have occurred in our understanding
of the neurobiology of TRH, stem­
ming from the elucidation of the
TRH prohormone and characteriza­
tion of its gene and the recognition of
the diversity of actions of this tripep­
tide in many regions of the central
nervous system and peripheral tis­
sues. Already, this information has
provided important knowledge from
which to approach clinical problems.
It is anticipated that, with a broader
understanding ofTRH and/or its
associated precursor peptides, and
with the further development of
long-acting agonists and antago­
nists, new therapies will be forth­
coming to enable clinicians to treat a
wide number of disorders.
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