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THE IMMEDIATE EFFECT OF TSH ON
RENAL IODIDE EXCRETION RATE IN RABBITS

By

Steen Vadstrup and Jorgen Bojsen

ABSTRACT

The renal iodide excretion rate was determined in unrestrained female
rabbits by means of conventional clearance technique or continuous
monitoring of the whole body disappearance of iv injected 125I-iodide
using an implanted Geiger-Miller detector.

The immediate effect of pharmacological doses of bovine TSH was
studied by both methods and a significant decrease in iodide excretion
rate was recorded following the administration of a single TSH dose
of 4 TU. The effect of TSH lasted 3-6 h. Injection of 10-20 wug TRH
caused a transient delay in iodide disappearance (30-50 min) while
2-20 ug triiodothyronine iv or sc had no immediate effect on the iodide
disappearance.

In a previous paper (Vadstrup & Bojsen 1976) it was shown that the diurnal
rhythm in renal iodide excretion rate, which has been demonstrated in humans
(Oddie et al. 1964; Hoffenberg et al. 1972) and rats (Jolin & Tarin 1974)
is also present in rabbits.

This study has been designed to clarify whether the iodide excretion of
unrestrained rabbits is influenced or regulated by some hormones also sub-
jected to circadian fluctuation.

METHODS

A) Determinations of whole body disappearance of 125I-iodide following iv injec-
tion in rabbits with a surgically implanted registration device before and after ad-
ministration of TRH, TSH and triiodothyronine (Tj).

B) Iodide clearance measurements as determined from plasma and urine activity
before and after the administration of TSH.
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[image: image2.jpg]Experimental procedure

The experimental conditions were exactly as those described in a preceding paper
(Vadstrup & Bojsen 1976) and most of the experimental animals used were the same.

TRH (Roche) was administered iv. Bovine TSH (Ferring, Sweden) was used 0-3 days
after being dissolved and injected iv or sc. Ty (Glaxo) was dissolved just before in-
jection and administered iv or sc. No side effects were observed and no signs of
anaphylactic reactions followed repeated administration of bovine TSH.

A) In 3 rabbits with an implanted registration device, TRH, TSH and Ty were
injected parenterally at different times during the excretion of 123]-iodide and the
resulting change in 1231-iodide disappearance was recorded continuously. All experi-
ments were performed during the rapid 1251 disappearance phase.

B) The renal iodide clearance was determined in 7 rabbits without implanted
device. In one set of experiments 8 h clearance studies were carried out in the same
time interval (4 p.m. to 12 p.m.) on 2 subsequent days. Four TU TSH was injected
sc 15 min after the administration of 125]-iodide on the second day and the clearance
values of the 2 days were compared. In a second set of experiments 2 consccutive
4 h iodide clearance determinations were carried out following a single 125l-iodide
injection. Four IU TSH was injected sc at 8 p.m. and the clearance value of the
first period before TSH administration (4 p.m. to 8 p.m.) compared to that of the
second period (8 p.m. to 12 p.m.). Blood was drawn 15 min following the 125[-iodide
injection at 4 p.m., at 8 p.m. and at 12 p.m. respectively. About 1 month elapsed
between the 8 and 4 h clearance studies.
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Fig. 1.
Todide - disappearance curves from 8 rabbits. A shows the results of first 4ug and
later 20 wg Ty iv. No effect is seen and the curve shows only the normal diurnal
variation in iodide disappearance rate. B shows the short term effect of first 10 ug
TRH and later 20 ug TRH iv. C shows the effect of 4 IU TSH sc. A 6-8 h delay
in iodide disappearance is seen, followed by a return to the initial slope.
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Injections sc or iv of 2-20 ug Ts had no immediate effect on iodide disap-
pearance rate in 3 rabbits (Fig. 1). Injection of 10-20 ug TRH caused an
immediate and significant delay in iodide disappearance of 30-50 min dura-
tion and this effect of TRH could be reproduced (Fig. 1).

Following iv or sc injections of 4 IU TSH a 3-6 h lasting delay in iodide
disappearance was observed (Fig. 1). The effect of TSH was notable after
10-15 min. The initial slope was re-established when the effect of TRH and
TSH had ceased, but during the delay phase a regular disappearance rate
was only obtained in some of the experiments.

The results of repeated experiments on 3 rabbits with implanted device
are seen in Table 1. The effect of TSH is expressed as percentage disap-
pearance of 1251 during the delay phase following TSH administration and
compared to the computed disappearance of 1251 during the same period, as-
suming no TSH administration. This difference is significant (P << 0.001).

The clearance experiments in group B showed that the group data were
not comparable, due to large inter-individual variations in the iodide excre-

Table 1.
The results of TSH administration on the whole body disappearance of 1251 in
3 rabbits with telemetrical device.

Dise Tine Duration of
No. (1) Adm. (pim) the effect (h) (nl:) (‘DIZ)
= delay period
i) 4 sc 4 0-3 -21 =50
5 2. sc 7 0-4 -35 =70
) 4 sc 4 0-5 -7 —60
6 4 sc 3 0-4 -10 —48
6 4 sc 8 0-5 -85 -74
6 4 s¢ 5 0- 6 -9 -82
i 5i sc 3 0-10 -33 -90
7 ] iv 10 0- 6 -17 —67
Mean 0- 5.4 -21 -67
P < 0.001

z

Disappearance of 125I during the delay period following a TSH injection.
B) Disappearance of 1251 with no TSH injection, based on a continuation of
the disappearance rate obtained before TSH administration.
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[image: image4.jpg]Table 2.
Comparison of 8 h clearance values (day I and II) (4 p.m. to 12 p.m.).

Todide clearance Todide clearance

1. day before TSH | 2. day after TSH Difference
Ho. administration administration 0
ml/min at 4 p.m. ml/min
! 10.1 5.0 =50
9 13.4 7.9 —41
3 5.6 02 -96
4 2.5 2.0 -20
5 5.8 2.2 —62
6 1.6 0.6 —63
Mean * sp 65t 45 3.0 £ 29 55
Different from zero P <001

tion rate, but the intra-individual differences were significantly different
from zero (P <C0.01) (Tables 2 and 3). The average reduction in iodide ex-
cretion rate was 56 %, following TSH administration.

Table 3.
Comparison of 4 h iodide clearance values before and after
TSH administration at 8 p.m.

Todide clearance Todide clearance

before TSH after TSH Difference

No. administration administration %o

ml/min ml/min

1 5.6 0.5 -91

2 7.5 4.3 —43

5 3.8 1.3 —66

4 4.1 2.9 =30

7 1.9 0.9 -53

Mean * sp 4.6 £ 2.0 2.0t 1.6 =57

Different from zero P <0.01
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In a steady state the 1251 disappearance curve reflects the overall elimination
of iodide. Judged from the shape of the curves of retained 21 following
the injection of TRH and TSH it is possible that TRH and TSH cause some
change in the distribution of iodide. However the fact that the initial slope
is observed, when the effect of TRH and TSH has ceased, makes a consider-
able change in iodide distribution impossible. Studies in rats have not shown
any effect of TSH on iodide distribution (Wayne et al. 1964).

Accumulation of 23] in the thyroid after administration of TSH or TRH
was undetectable by external counting. The possibility of organic binding of
125] was excluded since the count rate decreased to background level in both
TSH treated and untreated rabbits.

The renal iodide excretion in mammals is considered passive and only
dependent on the glomerular filtration rate (GFR) (Bricker & Hlad 1955).
The demonstration of marked diurnal variations in renal iodide excretion rate
in humans, rats and rabbits points to a specific hormonal regulation of iodide
excretion.

The effect of thyroid hormones on renal function is complex (Pitt-Rivers
& Tata 1959) but due to the latency of the metabolic effect of Tj, no imme-
diate action on renal iodide excretion rate is expected, following single in-
jections of Ty, which is also found in experiments on humans (Hlad & Bricker
1954).

TSH has been considered almost entirely a thyroid controlling hormone,
but general effects on energy metabolism have been suggested (Freinkel 1961).
No studies on the immediate effect of TSH on renal iodide excretion rate
have previously been published, but several experiments have been performed

to determine the long term effect of TSH stimulation and TSH suppression
on renal iodide excretion rate, without showing any significant reduction in
iodide excretion rate (/ngbar 1953).

TRH stimulates the secretion of TSH and prolactin. Prolactin is an osmo-
regulating hormone in some lower animal species, but could have renal effects
in humans (Horribon et al. 1971).

Our investigation shows that TSH in a pharmacological dose reduces the
renal iodide excretion rate in unrestrained rabbits. This effect is present within
30 min following the administration of TSH and lasts about 6 h. The same
time-response of bovine TSH has been observed by Soderberg (1958), who
studied the effect of TSH on thyroid hormone secretion in rabbits.

The duration of the TRH effect on iodide excretion agrees with a tran-
sitory TSH or prolactin release. No effect on iodide disappearance is detect-
able, when doses less than 10 g TRH or 1 IU TSH are administered, but
systematical dose-response studies have not been performed.
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[image: image6.jpg]The effect of bovine TSH on iodide excretion has been recorded by two
different methods, but the effect of TRH on iodide excretion is so transitory
that urine collection in unrestrained rabbits is too insensitive to detect such
changes. The effect of Ty injections has only been studied by one method,
since identical results have been published by Hlad & Bricker (1954).

The significance of the demonstrated renal effect of pharmacological doses
of TSH needs further confirmation and the observation that TRH also inhibits
iodide excretion should be evaluated by other methods. However, there is
evidence that TSH is involved in the regulation of iodide excretion, e. g.
the inverse relationship between the diurnal variation in iodide excretion
rate and the reported diurnal variations in blood concentration of TSH in
rats and humans (Leppiluoto et al. 1974; Patel et al. 1972) as well as the
demonstration by Ridgway et al. (1974) that TSH is metabolized almost en-
tirely in the kidneys.
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