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HYPOTHALAMIC AND PITUITARY CONTROL OF 
THYROID FUNCTION* 

PETER C. SCRIBA, M . D . t 

To remain wi th in reasonable limitations of 
space, this discussion o f the hypothalamic and 
pituitary control o f thyroid function is re
stricted to selected aspects o f the problem. 
Reviews are available (1-3). The diagram o f the 
regulation o f the system (Figure 1) is a familiar 
one. It depicts schematically the hypothalamic 
area, where biosynthesis and release o f the 
hypophyseotropic hormone T R H take place. 
The synthetic tripeptide 1-pyro-glutamyl-
1-histidyl-l-prolinamide is identical w i t h nat
ural thyrotropin-releasing hormone o f a large 
number o f species. T R H stimulates the release 
and the formation o f thyrotropin (TSH) in the 
thyrotrophs o f the anterior pituitary. TSH in 
turn stimulates the thyro id , so that appropriate 
levels o f the thyroid hormones thyroxine ( T 4 ) 
and tri iodothyronine ( T 3 ) are provided. A 
minute part o f the thyroid hormones circulates 
in free form. There is ample evidence that free 
T 4 and free T 3 are the direct effectors o f the 
system as far as biological effects and the 
negative feedback upon TSH secretion are 
concerned. It may be somewhat surprising that 
the other regulatory interrelations o f this 
system are still far from clear-cut. 

Looking at the role of catecholamines, we 
note that chronic administration of L-dopa 
reduces the TSH response to T R H stimulation 
(4). Rapoport and co-workers (5) observed a 
decrease in the elevated TSH levels o f hypo
thyroid patients after acute administration o f 
L-dopa. So far, neuroendocrinologists have 
tended toward the interpretation that L-dopa 
acts by increasing the formation o f hypo
thalamic dopamine. The findings just men-

*This work was supported by the Deutsche For
schungsgemeinschaft (SFB 51). 

t Medical Clinic, University o f Munich, Munich, 
Germany. 

tioned might be better explained by a direct 
inhibitory effect o f L-dopa on the thyrotroph. 
However, there is yet another hypothesis: Noel 
and co-workers (6) have reported that the 
response of human pituitary prolactin to T R H 
is reduced after L-dopa. These authors explain 
their observation as a direct pituitary inhibi
t ion, or alternatively as an L-dopa-stimulated 
secretion o f prolactin inhibiting factor (PIF) 
exceeding the effect of exogenous T R H . Like
wise, a hypothalamic inhibitor o f pituitary TSH 
release has recently come into consideration 
through the observations of Bowers and co
workers (7) . These authors confirmed that the 
synthetic tetradecapeptide GIF (growth hor
mone inhibitor, also called somatostatin) in
hibits the TSH response to T R H in vitro. The 
physiologic role o f a possible hypothalamic 
inhibitor o f TSH secretion remains unknown. 

From the clinician's standpoint it is desirable 
to have a function test which would stimulate 
the entire axis from the hypothalamus through 
the pituitary and thyroid (Figure 1), com
parable to the insulin hypoglycemia test. Such a 
test does not exist. Cold exposure has been 
tried in this respect, since it increases TSH 
levels in rats and in infants and children (8, 9). 
However, no TSH rise could be detected in 
adult human subjects following short-term cool
ing or surgical hypothermia (8, 9). 

I should like to discuss briefly the question 
o f the specificity o f TRH in releasing pituitary 
hormones. A n exception to its specificity is 
observed in some acromegalic patients who 
respond to T R H stimulation wi th an increase in 
GH levels (10). Moreover, as already men
tioned, T R H stimulates prolactin secretion in 
addition to TSH secretion in humans. Follow
ing the injection o f synthetic T R H in pharma
cologic dosages, the prolactin levels o f females 

33 



34 //. Hormone Production and Goitrogenesis Mechanism 

F I G U R E 1. Schematic presentation of hypothalamic and pituitary control of 
thyroid function. 
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show a more pronounced rise than those o f 
males (77, 12). After T R H stimulation o f cows, 
Kelly and co-workers (13) observed an 11-fold 
increment in prolactin levels compared wi th a 
3-fold rise in TSH. In cows T R H has no effect 
on milk production or composition. However, 
our veterinarian colleagues in Munich (14) have 
reported that treatment o f heifers wi th T R H 
results in a stimulation of mammogenesis and 
lactogenesis, wi th milk yields subsequently in
creased by some 50 per cent, whereas galac-
topoiesis in cows was not affected. 

From the effects o f these pharmacologic 
amounts o f T R H , conclusions as to the physi
ologic regulation of thyroid function by the 
hypothalamus and pituitary (Figure 1) can be 
drawn only wi th extreme caution. In thyroid-
ectomized lambs both prolactin and TSH levels 
rise, presumably through increased secretion of 
endogenous T R H (75). Nursing increases pro
lactin levels 10-fold in women without con
comitant TSH rises (76). A t present it would 
appear that at least some physiologic stimuli 
affect TSH and prolactin secretion differently. 
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Our understanding o f the hypothalamic 
regulation o f the thyrotrophs can be expected 
to increase considerably as the result o f direct 
determinations of T R H levels in the circulation. 
Radioimmunoassay procedures for T R H have 
been reported by the groups o f Utiger (77, 18), 
Wilber (79) , Porter (20), and Reichlin (21). 
Unfortunately, T R H is very rapidly inactivated 
in vitro by serum (77); in addition, the half-life 
o f circulating T R H is very short and depends on 
the thyroidal status. Jackson and Reichlin (21) 
observed an increase in urinary T R H in rats 
following cold exposure, whereas Oliver and 
co-workers (20) could not detect T R H in 
peripheral plasma o f thyroidectomized rats 
w i t h an assay that showed detectable TRH 
levels in the peripheral and portal blood of 
normal rats. Thus, at present we cannot assess 
the importance under physiologic conditions, 
o f positive or negative feedback of thyroid 

hormones upon T R H secretion, nor do we 
know the significance o f negative feedback o f 
TSH levels upon T R H secretion. 

Let us now consider briefly the control of 
thyroid function in the absence o f endogenous 
T R H . In patients wi th hypothalamic disease, 
moderate hypothyroidism is usually observed, 
w i t h TSH low but by no means completely 
absent. T R H stimulation o f patients w i t h supra
sellar disease and secondary hypothyroidism 
results in normal or supranormal TSH increases 
(Table 1). Surprisingly, we likewise observed a 
normal stimulation o f TSH secretion by T R H in 
most patients w i t h pituitary adenomas and 
secondary hypothyroidism (22). I n patients 
w i t h pituitary tumors i t would therefore appear 
that hypothalamic T R H production or T R H 
transport via the portal vessels o f the pituitary 
stalk is more susceptible to disturbance than 
the TSH-producing thyrotrophs in the anterior 

T A B L E 1. T S H response to a standard T R H stimulation test (200 μg i.v.) in disorders of the 
hypothalamus and the pituitary(22). 
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pituitary itself. The residual regulation of TSH 
secretion in rats w i th hypothalamic lesions, 
which would eliminate T R H , is slow in terms of 
TSH response to thyroidectomy and more 
sensitive to T 4 w i th respect to TSH suppression 
(23). 

As we all know, TSH stimulates the release 
and synthesis o f thyroid hormone, as well as 
thyroidal growth. To relate endemic goiter to 
the biochemical action o f TSH, one might recall 
the study o f Pisarev and co-workers (24), who 
were able to produce goiters in mice by chronic 
application o f cyclic AMP. I t may have more 
clinical relevance to remember the various 
causes o f thyroidal growth in the absence o f 
TSH. We have observed (Table 2) cases o f 
proven TSH deficiency w i t h either thyroidal 
growth or hyperthyroidism, or both (25). 
Along these lines, we should mention briefly 
the phenomenon of thyroidal autoregulation 
(26), which wi l l be dealt w i t h elsewhere at this 
meeting. O f interest, iodine depletion studies in 
rats (27) have shown an increased sensitivity o f 
the iodine-depleted gland to the goitrogenic 
effect o f TSH. 

I t is apparent, then, that despite significant 
advances in our knowledge o f the physiology 
and pathophysiology o f thyroid regulation by 
the hypothalamus and pituitary, there are still 
many open questions which must be answered 
through continued research. 

Certain diagnostic implications o f the thy
roid-pituitary feedback have, in the view of 

T A B L E 2. Differential diagnosis of thyroid growth 
and/or thyrotoxicosis in the absence of T S H (25). 

# Thyroid Malignancy 
Primary or Secondary 

# Thyroiditis (Hashimoto) 

# Acromegaly (Visceromegaly) 

φ Graves Disease (LATS?) 

φ Autonomous Adenoma 

φ (Thyrotoxicosis factitia) 

many, led to major clinical progress. During the 
last two or three years, the radioimmunological 
determination o f TSH in serum and its stimula
t ion w i th synthetic T R H have been broadly 
applied by many investigators. 

TSH-one o f the glycoproteohormones o f 
the anterior pi tui tary-was shown to consist o f 
two subunits (a and β) by Pierce and co
workers (28). Recently, Shome and Parlow (29) 
announced the primary structure o f human 
P-TSH, which differs from bovine ß - T S H i n 12 
amino acids. Radioimmunoassays for the hor
mone-specific 0-subunit w i l l probably soon be 
introduced into clinical endocrinology. 

The radioimmunoassay for TSH, though 
widely used, still presents some problems. 
Adams and co-workers (30) demonstrated lack 
o f identity for TSH levels below 5 μ υ / m l , when 
bioassay and radioimmunoassay were com
pared. In addition, using gel chromatography, 
Dimond and Rosen (31) showed heterogeneity 
o f circulating TSH when compared wi th pi
tuitary TSH. The use o f standards dissolved in 
hormone-free serum-as recommended, for 
example, by Patel and co-workers (32)-
corrects erroneously high TSH levels, which w i l l 
be found i f a tracer TSH of too high specific 
activity is used. As can be seen in Figure 2, 
tracer of a rather low specific activity wi l l give 
the correct recovery values for the TSH added. 
As for the sensitivity problem, various measures 
have been proposed, including incubation at 
room temperature, preincubation o f TSH anti
body and cold hormone, low tracer concentra
t ion , and use o f dilute antiserum (32-34). 
Despite these efforts, the basal TSH levels o f 
control groups are still found to vary from 
below the l imi t o f detection to 3 or 4 μ ϋ / m l . 
With this sensitivity, low normal and suppressed 
basal TSH levels may not be discerned. 

For diagnostic purposes, however, the ap
parent lack of sensitivity can be readily over
come by the introduction o f T R H stimulation 
tests. A standard T R H stimulation test is now 
performed by many groups, w i th rapid i.v. 
injection o f 200 μ% T R H and 0 and 30-minute 
sampling for TSH determination. This proce
dure has resulted in a normal range-mean ± 2 
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F I G U R E 2. Effect of the specific activity of tracer 
TSH on the radioimmunoassay of T S H : Comparison 
of standards in serum and in buffer solution (33). 

RECOVERY 

[ u U TSH/ml] 

~~Π To Ts To £ 
Amount added 
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S D - o f the TSH increment ( Δ T S H 3 0 m i n ) of 
2.7 to 23.6 μ ϋ / m l , assuming a log-normal 
distribution for Δ T S H 3 0 min (33, 35). 

Some authors (36, 37) have reported that 
the normal range o f the TSH increment is sex 
dependent. From the data o f Snyder and Utiger 
(38), and from our own results, i t would appear 
that the controversial sex dependency w o u l d 
probably not affect the diagnostic value o f the 
T R H test as regards the nonstimulation o f TSH 
levels in thyrotoxicosis and the clearly exag
gerated responses in hypothyroidism. The same 
applies to possible age dependency (38, 39). 

Spontaneous bursts o f TSH secretion do not 
present a problem for the evaluation o f 
TRH-stimulated TSH levels when compared 
w i t h other episodically secreted hormones of 
the anterior pi tui tary . A circadian r h y t h m of 
TSH secretion was detected only when the 
sampling intervals were reduced f r o m one hour 
(40) t o 30 minutes (41). Fortunately, the early 

morning peak f r o m 4 a.m. to 6 a.m. does not 
interfere w i t h normal times for routine endo
crine test procedures. 

We all know that TSH secretion is increased 
in primary hypothyroidism. Monitoring o f TSH 
levels (42, 43) allows a precise assessment o f 
the daily T 4 requirements in h y p o t h y r o i d 
patients, w i t h an average dosage o f 172 μg 
thyroxine per day recently being reported. 
Monitoring o f the TSH response t o T R H 
appears to be a still more sensitive parameter 
for the evaluation o f borderline hypothy
roidism. Thus, the normalization o f basal TSH 
levels preceded the normalization o f A T S H 3 0 

m j n in a h y p o t h y r o i d patient on t h y r o i d 
hormone therapy. 

I n our area (Munich) , we observed in pa
tients w i t h nontoxic goiter an elevated TSH 
response to T R H in approximately 20 per cent 
o f the cases (Figure 3 ) . Our interpretation is 
that these patients may be, first, in a period o f 
further t h y r o i d growth and, second, borderline 
h y p o t h y r o i d (35, 44, 45). Monitoring Δ T S H 
3 0 min m goiter patients has been a useful t o o l 
for determining the dosage of t h y r o i d hormone 
necessary either for nonsurgical treatment of 
nontoxic goiter or for postoperative prophy
laxis against recurrence o f the goiter (46). This 
subject is dealt w i t h in detail by Dr . Medeiros 
elsewhere in this volume (see p. 4 3 ) . 

Final ly , I should like to discuss briefly the 
T R H stimulation test in cases o f t h y r o i d hor
mone excess. With practically no exception, 
TSH levels are low in thyrotoxicosis and may 
not be stimulated by T R H . The same pheno
menon was, however, observed in euthyroid 
Graves' disease (47), as persisting suppression of 
TSH secretion following treatment for thyro
toxicosis (48), or when treatment w i t h thyro
xine was discontinued (49). In view o f the 
purposes o f this conference, I now want to 
draw your attention to the autonomous 
adenoma of the t h y r o i d . 

Many patients w i t h autonomous adenomata 
do not have supranormal levels o f T 4 , as Figure 
4 shows. However, all those 14 patients failed 
to increase their TSH secretion w i t h T R H 
stimulation. We found an excellent correlation 
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F I G U R E 3. T S H response to standard T R H stimulation and thyroxine iodine in serum 
(CPB-analysis) in cases of nontoxic goiter as compared to normal ranges of control persons 
(35). 
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between negative T R H stimulation tests and 
positive thyrotropin stimulation tests (50). We 
therefore suggested that TSH stimulation tests 
be avoided. Another reason for this recom
mendation is the potential hazard o f TSH 
stimulation, since it may increase T 4 to a level 
above the upper l imi t o f normal (51). In 
addition, TSH injections are known to give rise 
to the formation of antibodies against bovine 
TSH. 

Figure 5 depicts a scheme for the evolu
tionary cycle o f the autonomous nodule o f the 
thyroid (50). After the establishment o f auton
omy in a circumscribed area, thyroid hormone 
levels may rise and Δ T S H 3 0 m i n may fall, 
either subsequently or simultaneously. The 
addition o f thyrotoxic i ty to the autonomy o f a 
nodule is likely to occur when a patient wi th an 
already autonomous nodule is subjected to 
heavy loads o f iodine, e.g. through X-ray 
procedures (52). This, however, is another 
aspect o f the prophylaxis o f endemic goiter, 

which is discussed in more detail elsewhere in 
this volume. 

SUMMARY 

1. Remarkable progress in our under
standing o f the hypothalamic and pituitary 
control o f the thyroid gland has been achieved 
in recent years. Yet , many questions remain 
unanswered. Some o f these were selected for 
discussion because o f recent renewed interest. 
They include the role of hypothalamic cate
cholamines; the effect o f cold exposure on the 
hypothalamo-pituitary-thyroid axis; the speci
fici ty o f the effect o f thyrotropin-releasing 
hormone (TRH) , w i t h emphasis on prolactin 
secretion; and the radioimmunoassay of TRH. 

2. The thyroid-pituitary feedback in the 
absence o f T R H is briefly discussed. Patients 
w i t h hypothalamic disorders illustrate this 
problem. 
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F I G U R E 4 . T S H response to standard T R H stimulation in cases of autonomous adenoma of 
the thyroid (50). A nonsuppressible hot nodule with surrounding thyroid tissue, the latter 
showing suppressed 1 3 1 I -uptake in a subsequent test under exogenous T 3 , is defined as 
kompensiert. The de kompensierte autonomous adenoma represents a hot nodule with 
surrounding thyroid tissue, when the latter is not seen in the first scan but shows 1 3 1 I -uptake 
under stimulation with exogenous T S H (50). 
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F I G U R E 5. Cycle of the autonomous adenoma (50). 
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3. A short review is given o f conditions 

allowing thyroidal growth in the absence of 

TSH. 

4. The introduction o f the radioimmuno

assay for serum TSH and o f the T R H stimu

lat ion test has led to major progress in the field 

o f clinical diagnosis o f thyroid disorders. The 

fol lowing problems have been briefly discussed: 

the possible heterogeneity of circulating TSH 

and aspects o f inadequate sensitivity and ac

curacy of the radioimmunoassay for TSH; the 

normal range for the TSH response to a 

standard T R H stimulation test, and the effects 

of sex and age; the diagnostic implications o f 

supranormal TSH responses to T R H stimulation 

in terms o f preclinical hypothyroidism and 

thyroidal growth; and the diagnostic implica

tions of suppressed TSH responses to T R H 

stimulation, w i t h special reference to the auton

omous adenoma o f the t hy ro id . 

REFERENCES 

(7) Odell, W. D. , J. F. Wilber, and R. Utiger. Studies 
of thyrotropin physiology by means o f radio
immunoassay. Recent Prog Horm Res 
23:47-85, 1967. 

(2) Reichlin, S. Neuroendocrine-pituitary control. In 
Werner, S. C , and S. H . Ingbar, eds. The 
Thyroid. Harper & Row, New York , 3rd ed., 
1971. pp. 95-111. 

(3) Reichlin, S., J. B. Martin, M . Mitnick et ai The 
hypothalamus in pi tui tary-thyroid regulation. 
Recent Prog Horm Res 28: 229-286, 1972. 

(4) Spaulding, S. W., G. N . Burrow, R. Donabedian, 
and M . van Woert. L-dopa suppression o f 
thyrotropin-releasing hormone response in 
man. / Clin Endocrinol Μetab 35: 182-185, 
1972. 

(5) Rapoport, B., S. Refetoff, V . S. Fang, and H. G. 
Friesen. Suppression o f serum thyrotropin 
(TSH) by L-dopa in chronic hypothyroidism: 
interrelationships in the regulation o f TSH and 
prolactin secretion. J Clin Endocrinol Metab 
36: 256-262, 1973. 

(6) Noel, G. L . , Η. K. Suh, and A. G. Frantz. L-dopa 
suppression of TRH-stimulated prolactin re
lease in man. J Clin Endocrinol Metab 36: 
1255-1258, 1973. 

(7) Bowers, C Y. , J. K. Chang, B. L. Currie, N . G. 
Johansson, and K. Folkers. Another potential 
hypothalamic neurohumeral regulator o f TSH 
release. Abstr 49th Meeting Am Thyroid 
Assoc, Seattle, 1973. 

(8) Hershman, J. M . , D. G. Read, A. L . Bailey, V. D. 
Norman, and Τ. B. Gibson. Effect o f cold 
exposure on serum thyrotropin. J Clin Endo
crinol Metab 30: 430-434, 1970. 

(9) Fisher, D. Α., and W. D. Odell. Effect o f cold on 
TSH secretion in man. J Clin Endocrinol 
Metab 33: 859-862, 1971. 

(70) Schalch, D. S., D. Gonzalez-Barcena, A. J. 
Kastin, Α. V . Schally, and L . A. Lee. Abnor
malities in the release of TSH in response to 
thyrotropin-releasing hormone (TRH) in pa
tients wi th disorders o f the pituitary, hypo
thalamus and basal ganglia. / Clin Endocrinol 
Metab 35: 609-615, 1972. 

(77) Bowers, C Υ., H . G. Friesen, P. Hwang, H. J. 
Guyda, and K. Folkers. Prolactin and thyro
tropin release in man by synthetic pyroglu-
tamyl-histidyl-prolinamide. Biochem Biophys 
Res Commun 45: 1033-1041,1971. 

(72) Jacobs, L . S., P. J. Snyder, R. D. Utiger, and W. 
H. Daughaday. Prolactin response to thyro
tropin-releasing hormone in normal subjects. J 
Clin Endocrinol Metab 36: 1069-1073, 1973. 

(13) Kelly, P. Α., Κ. Ν. Bedirian, R. D. Baker, and H. 
G. Friesen. Effect o f synthetic TRH on serum 
prolactin, TSH and milk production in the 
cow. Endocrinology 92: 1289-1293, 1973. 

(14) Schams, D. , V . Reinhaidt, and H . Karg. Spezi
fische Manipulation der Prolactinsekretion 
beim Rind und deren Auswirkung auf die 
Laktat ion. Milchwissenschaft 28: 409-418, 
1973, and Symposia Med Hoechst 7: No. 54. 
F. K. Schattaver, Stuttgart, 1974. 

(75) Davis, S. L . , and M. L. Borger. The effect o f 
thyroidectomy on the secretion of prolactin 
and on plasma levels of thyrotropin, lute
inizing hormone and growth hormone in 
lambs. Endocrinology 92: 1736-1739, 1973. 

(76) Gautvik, K. M . , B. D. Weintraub, C. T. Graeber, 
F. Maloof, J. E. Zuckerman, and A. H. 
Tashjian, Jr. Serum prolactin and TSH: effects 
of nursing and pyroglu-his-proNH2 administra
tion in postpartum women. J Clin Endocrinol 
Metab 37: 135-139, 1973. 

(77) Bassiri, R., and R. D. Utiger. Serum inactivation 
of the immunological and biological activity 
of thyrotropin-releasing hormone (TRH). 
Endocrinology 9 1 : 657-664, 1972. 

(18) Bassiri, R. M . , and R. D . Utiger. Thyrotropin 
releasing hormone in the hypothalamus o f the 
rat. Endocrinology 94: 188-197, 1974. 

(79) Montoya, Ε. , Μ. J. Seibel, and J. Wilber. Studies 
of thyrotropin-releasing hormone (TRH) in 
the rat by means o f radioimmunoassay: 
normal values and response to cold exposure. 
Abstr No. 180, 55th Ann Meeting Endocrinol 
Soc, Chicago, 1973. 

(20) Oliver, C , R. L. Eskay, R. S. Mical, and J. C. 
Porter. Radioimmunoassay for TRH and its 



Scriba · Hypothalamic and Pituitary Control of Thyroid Function 41 

determination in hypophysial portal and peri
pheral plasma of rats. Abstr 49th Meeting Am 
Thyroid Assoc, Seattle, 1973. 

(21) Jackson, I . M . D . , and S. Reichlin. T R H radioim
munoassay: measurements in normal and 
altered states o f thyro id function in the rat. 
Abstr 49th Meeting Am Thyroid Assoc, 
Seattle, 1973. 

(22) Pickardt, C R . , F. Erhardt, R. Fahlbusch, and 
P.C. Scriba. Portal vessels occlusion: a cause 
for pituitary insufficiency in patients wi th 
pituitary tumors? Eur J Clin Invest 3:262, 
1973, and Klin Wochenschr 50:42-52, 1972. 

(23) Martin, J. B. , R. Boshans, and S. Reichlin. 
Feedback regulation o f TSH secretion in rats 
wi th hypothalamic lesions. Endocrinology 87: 
1032-1040, 1970. 

(24) Pisarev, Μ. Α., L . J. DeGroot, and J. F. Wilber. 
Cyclic-AMP product ion o f goiter. Endocri
nology 87: 339-342, 1970. 

(25) Pickardt, C. R., and P. C. Scriba. Schilddrüsen
wachstum und Schi lddrüsenüber funkt ion bei 
Hypophysenvorderlappeninsuffizienz. Dtsch 
Med Wochenschr 95: 2166-2169, 1970. 

(26) Ingbar, S. H . Autoregulation o f the thyroid. 
Response to iodine excess and depletion. 
Mayo Clin Proc 47: 814-823, 1972. 

(27) Bray, G. A . Increased sensitivity o f thyroid in 
iodine-depleted rats to the goitrogenic effects 
of thyrotropin . J Clin invest 47: 1640-1647, 
1968. 

(28) Pierce, J.G. E l i Li l ly lecture: the subunits of 
pituitary t h y r o t r o p i n - t h e i r relationship to 
other glycoprotein hormones. Endocrinology 
89:1331-1344, 1971. 

(29) Shome, B., and A. F. Parlow. Human TSH 
subunits: radioimmunoassay, and primary 
structure o f the beta-subunit. Abstr No. 25, 
55th Ann Meeting Endocrinol Soc, Chicago, 
1973. 

(30) Adams, D. D . , Τ . H . Kennedy, and R. D. Utiger. 
Comparison o f bioassay and immunoassay 
measurements o f serum thyrot ropin (TSH) 
and study o f TSH levels by immunoassay of 
serum concentrates. J Clin Endocrinol Metab 
34: 1074-1079, 1972. 

(31) Dimond, R. C , and S. W. Rosen. Chromato
graphic differences between pitui tary and cir
culating thyro t rop in . Abstr No. 245, 55th 
Ann Meeting Endocrinol Soc, Chicago, 1973. 

(32) Patel, Y. C , H . G. Burger, and B. Hudson. 
Radioimmunoassay o f serum thyrot ropin : sen
sitivity and specificity. J Clin Endocrinol 
Metab 33: 768-774, 1971. 

(33) Erhardt, F., I . Marschner, C R. Pickardt, and P. 
C Scriba. Verbesserung und Qual i tä tskon
trolle der radioimmunologischen Thyreotro-
pin-Bestimmung. Ζ Klin Chem Klin Biochem 
11: 381-387, 1973. 

(34) Hall, R., J. Amos, and B. J. Ormston. Radioim
munoassay o f human serum thyrot rophin . Br 
Med J 1:582-585, 1971. 

(35) Pickardt, C. R., F . Erhardt, J. Grüne r , K. Horn, 
and P. C. Scriba. Stimulation der TSH-Sekre-

tion durch T R H bei blander Struma diagnos
tische Bedeutung and pathophysiologische 
F o l g e r u n g e n . Klin Wochenschr 5 0 : 
1134-1137, 1972. 

(36) Haigier, E. D. , Jr., J. A. Pittman, Jr., J. M . 
Hershman, and C. M . Baugh. Direct evaluation 
of pituitary thyrotropin reserve uti l izing 
synthetic thyrotropin-releasing hormone. J 
Clin Endocrinol Metab 33: 573-581, 1971. 

(37) Ormston, B. J., R. Garry, R. J. Cryer, G. M . 
Besser, and R. Hall. Thyrotrophin-releasing 
hormone as a thyroid-function test. Lancet 
2:10-14, 1971. 

(38) Snyder, P. J., and and R. D. Utiger. Response to 
thyrotropin-releasing hormone (TRH) in 
normal man. / Clin Endocrinol Metab 34: 
380-385, 1972. 

(39) Snyder, P. J., and R. D. Utiger. Thyro t rop in 
response to thyrotropin-releasing hormone in 
normal females over for ty . J Clin Endocrinol 
Metab 34: 1096-1098, 1972. 

(40) Webster, B. R., A. R. Guansing, and J. C. Paice. 
Absence of diurnal variation o f serum TSH. / 
Clin Endocrinol Metab 34: 899-901, 1972. 

(41) Vanhaelst, L . , E. van Cauter, J. P. Degaute, and 
J. Golstein. Orcadian variations o f serum 
thyrotropin (TSH) levels in man. Abstr No. 
460, Int Congress Series No. 256. Excerpta 
Med, Amsterdam, 1972. p. 184. 

(42) Cotton, G. E., C. A. Gorman, and E. Mayberry. 
Suppression o f thyrotropin (h-TSH) in serums 
of patients wi th myxedema o f varying 
etiology treated wi th thyroid hormones. Ν 
Engl J Med 285: 529-533, 1971. 

(43) Stock, J. Μ., Μ. I . Surks, and J. H . Oppenheimer. 
Replacement dosage o f L-thyroxine in hypo
thyroidism. A re-evaluation. Ν Engl J Med 
290: 529-533, 1974. 

(44) Scriba, P. C , H. Borowzak, F. Erhardt, J. 
Grüner , J. Habermann, Η. G. Heinze, K . Horn , 
C. R. Pickardt, M. Rettig, and T. Ruhl . Tota l 
serum T3 and TSH response to T R H stimula
t ion in patients wi th endemic goiter. Acta 
Endocrinol [Suppl] (Kbh) 179: 53-54, 1973. 

(45) Scriba, P. C. Struma-Prophylaxe. Internist 
(Berlin) 14:330-334, 1973. 

(46) Pickardt, C. R., F. Erhardt, K. Horn, and P. C 
Scriba. Kontrolle der Sch i lddrüsenhormon-
Behandlung der blanden Struma durch Bestim
mung der Serum-TSH-Spiegel nach T R H -
Belastung. Klin Wochenschr 50: 1138-1139, 
1972. 

(47) Lawton, N . F., R. P. Ekins, and J.D.N. Nabarro. 
Failure o f pituitary response to thyrot rophin-
releasing hormone in euthyroid Graves' dis
ease. Lancet 2:14-16, 1971. 

(48) Clifton-Bligh, P., G. E. Silverstein, and G. Burke. 
Unresponsiveness to thyrotropin releasing hor
mone (TRH) in treated Graves' hyperthy
roidism and in euthyroid Graves' disease. / 
Clin Endocrinol Metab 38: 531-538, 1974. 

(49) Vagenakis, Α., F . Aziz i , G. Portnay, J. De 
Ridder, L . Braverman, and S. Ingbar. Re-



42 / / . Hormone Production and Goitrogenesis Mechanism 

covery o f pituitary function following pro
longed thyroid replacement therapy. Abstr 
49th Meeting Am Thyroid Assoc, Seattle, 
1973. 

(50) Pickardt, C R . , F. Erhardt, J. Grüner , Η. G. 
Heinze, K . Horn, and P. C. Scriba. Stimulier-
barkeit der TSH-Sekretion durch T R H bei 
autonomen Adenomen der Schilddrüse. Dtsch 
Med Wochenschr 98: 152-157, 1973. 

(57) Heinze, H. G., M. Rettig, K. J. Pfeifer, K. Horn, 
R. Rothe, and P. C. Scriba. TSH-Stimulation 
der Schilddrüse:Anstieg des Hormonspiegels 
u n d der Radiojodaufnahme. Nucl Med 
(Stuttg) 12:1-13, 1973. 

(52) Mahlstedt, J., and K. Joseph. Dekompensation 
autonomer Adenome der Schilddrüse nach 
p r o l o n g i e r t e r J o d z u f u h r . Dtsch Med 
Wochenschr 98: 1748-1751, 1973. 

DISCUSSION 

Niepominiszcze: Your last slide reminded me 
o f the study o f McCormack and Sheline ( / 
Nuclear Med 8: 701-708, 1967) in which 14 
patients w i t h autonomous hot nodules were fol
lowed wi thout any treatment for a period o f 4 
to 8 years. O f these, 11 remained unchanged 
during that period, only 1 became thyrotoxic, 
and 2 had spontaneous remissions. I point this 
out because this study suggests that the major
i ty o f autonomous hot nodules did not follow a 
specific cycle. 

Scriba: We certainly know that there may 
be spontaneous remissions in cases o f auton
omous adenomas. On the other hand, I think 
there is no doubt that when autonomous 
adenomas are loaded w i t h iodine, some of them 
may produce severe thyrotoxicosis, for instance 
at the time o f thyroidectomy. I think some of 

the other papers o f this conference w i l l address 
the problem o f the risk o f thyrotoxicosis in 
areas of endemic goiter w i t h autonomous 
nodules, when there is a sudden great increase 
in iodine supplies, such as w i t h the injection o f 
iodized o i l . 

Medeiros-Neto: What are your thoughts on 
the so-called short feedback loop? Would a 
high TSH output block hypothalamic T R H , or 
would i t further stimulate T R H secretion? 

Scriba: I don't know the answer. 1 know of 
two conflicting reports, one o f which says there 
is an increase in T R H excretion in the urine 
during cold exposure and the other that there is 
no T R H in peripheral plasma in a thyro-
dectomized rat. I t seems clear that at present 
we don' t know what the predominant me
chanism o f regulation is. 




