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Abstract. Previous work from our laboratory has shown
that iodothyronines have a direct inhibitory action on the
thyroid. In the present studics the uptake, metabolism
and subcellular distribution of labelled thyroxine were
analvzed. The entrv of this hormone reaches a plateau
after 15-20 min incubation and is temperature-depend-
ent. The T M values for T4 were much lower than those
of labelled T3 and the curve was different from that
obtained with [1251]. The influence of a series of com-
pounds on the T M values for thyroxine was studied. KI,
T3, IOP, PTU and MMI were without effect. Absence of
Ca~7* in the buffer, or additon of KCIO4 or ouabain
caused a slight decrease, while 'TSH produced a stimula-
tion in the T/M ratio. Calf thyroid slices dehalogenated
thvroxine, producing both T3 and rT5. TSH increased
the generation of these two compounds. Neither PTU
nor 1OP altered the production of T; and rT; signifi-
cantly. The lack of effect of TOP on T3 and rT; genera-
tion was confirmed in calf’ thvroid homogenates. How-
ever. and in agreement with previous reports, [OP sig-
niticantly decreased production of both triiodothvro-
nines in rat liver slices and in rat liver homogenates.

When the subcellular distribution of labelled thyroxine
was examined most of the radioactivity appeared in the
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soluble {raction and less than 1% was present in purified
nuclei. The addition of unlabelled thyroxine to the shces
only caused a significant displacement in the radioactivity
of purified nuclei. The presence of labelled thyroxine in

the nuclei was confirmed by paper chromatography.

[odine has been used for manv vears in the treat-
ment of goitre and to relieve symptoms of Graves’
disease. Many studies have been performed in
order to clarify its mechanism of action (see reviews
Wolff 1976; Pisarev & Kleiman de Pisarev [980).
Results from ditferent laboratories have shown
that iodine inhibits a number of thyroid para-
meters, such as adenvlate cvclase and cyclic AMP
formation (Van Sande & Dumont 1973 Rapoport
et al. 1975;). protein synthesis (Sherwin & Tong
1975; Pisarev & Aiello 1976). thyroid growth
(Pisarev & Itoiz 1972) and RNA labelling (Pisarev
etal. 1976).

These actions of K[ are inhibited by perchlorate,
propvlthiouracil and methylmercaptoimidazole*,
indicating that they are mediated by an organified
iodine intracellular compound (see Wolft 1976).
Previous data from our laboratory as well as from
others (Pisarev & Aiello 1976 Pisarev et al. 1976;
Friedman et al. 1978) showed that iodothyronines
have a direct in vitro mhibitory effect on thyroid
RNA [abelling and on ODC activity, and these

*

Abbreviations: MMI: methylmercaptoimidazole;
PTU: propylthiouracil; T/M: thyroid/medium ratio;
IOP: iopanoic acid; D'TT: dithiothreitol;

B-ME: beta-mercaptoethanol;

TCA: trichloroacetic acid.
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results led to the hypothesis that they may be the
intermediates of iodine action.

Since the inhibitory effect of todothyronines on
the thyroid was not altered by addition of PTU or
MMI. and labelled T3 was not significantly dehalo-
genated under the same experimental conditions
(Juvenal et al. 1981). it is suggested that T3 has a
direct inhibitory action on the thyvroid. which is
probably related to the autoregulatory mechanism.
Labelled T3 is concentrated in the thyvroid cell by a
temperature-dependent process and is specitically
localized in the nuclei (Pisarev et al. 1981). We have
analyzed the uptake, metabolism and subcellular
localization of labelled thyvroxine under the same
experimental conditions as those in which it inhi-

bits protein and RNA synthesis. The action of

different compounds on these parameters was also
examined.

Materials and Methods

Calf thvroid slices obtained from the same gland were
prepared with a Stadie-Riggs hand microtome  from
glands recently obtained at a local slaughterhouse. The

slices were keptin cold isotonic saline.

Uptake of [1251]' Ty by thyroid slices

Calf slices were pre-incubated for around 15 min in
saline. at 37°C. Afterwards they were incubated in qua-
druplicate in 4 m! of Krebs-Ringer-Bicarbonate buffer,
pH 7.4 under 95% Oz and 5% CO, at 37°C. After 30 min
a tracer dose of [‘ZSI]'I“, (around 1.9 pCi: specific activity
135 uCi/pg, New England Nuclear, USA) was added, and
the incubations were continued for different periods of
time. The slices were extensively washed with cold saline.
blotted on filter paper and weighed. The radivactivity of
each slice and of an aliquot of the incubation medium was
measured. The T "M ratio was calculated as follows:
CpPM/g tissue

TM=s —
cpM/ml medium

Metabolism of [1251] 14

a) Studies with slices. Thyroid slices were pre-incubated in
quadruplicate in 4 ml KRB containing the different
componnds. A tracer dose (usually 1.9 uCi) of labelled Ty
was added and the incubation was continued for another
60 min. At the end of this period the slices were exten-
sivelv washed with cold saline and each slice was homo-
genized in 1 ml of 1 mM PTU with an all-glass Potter-
Elvehjem tissue homogenator. Aliquots of each homo-
genate were analvsed by paper chromatography utilizing
two different solvent svstems: I: n-butanol: ethanol: 1 x
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ammonium (5:1:2;

20—-22 h: I1: hexane: tertiary amvl alcohol: 2 N ammo-

hvdroxvde vv), ascending  for
nium hvdroxvde (1:5:6: v v), descending for 20-22 h,
Standards of itodine and of jodoaminoacids were run
simultancously to help in identification of the spots. Fach
strip was cut and. after counting in an automatic gamma
spectrometer, the distribution of radioactivity was calcu-
lated. Very good agrecement was found between both
chromatographic svstems.

Similar studies were performed with rat liver slices.
The animals were sacrificed by a blow on the neck and
the liver was thoroughlv washed with cold saline. Slices
were obtained as described, and incubations were per-
formed under the same conditions as those applied to
thyvroid shces.

b) Studies in homogenates. Labelled Ty metabolism in
tissue homogenates was studied following the method
described by Kaplan et al. (1979). Two g of calt thyvroid
or rat liver were homogenized at 4°C in 6 ml 50 mx
Tris-HCE pH 7.6, with a Potter-Elvehjem type tissue
homogenator teflon pestle. The homogenates was fil-
tered through several lavers of cheesecloth and centri-
fuged for 15 min at 2000 x g at 4°C. Incubations were
performed in glass tubes containing 0.9 ml of the
2000 x g supernatant, with 10 myM B-ME. After pre-in-
cubating for 30 min, at 37°C a tracer dose (around
2.5 x 106 cem)y of labelled Ty was added. Sixty min later,
aliquots of the incubation mixture were rapidly spotted
on Whatman No. | paper and analvsed by ascending and
descending chromatography as already described.

The influence of 1opanoic acid on [*251] Ty metabolism
was also analvsed. This compound was dissolved in
ethvleneglyeol to prepare a stock solution and final
dilutions were made in the appropriate buffers.

Subcellular distribution of [V251] 14

Around I g of thyvroid slices was pre-incubated in qua-
druplicate, in 10 ml of KRB-butfer as described above.
with and without T3 or T4 at 10-5 M. After 30 min. a
tracer dose of 2.2 uCi of labelled Ty (1064 pCi pg, New
England Nuclear, USA) was added and the incubation
continued for another 60 min. The slices were exten-
sively washed with cold saline and homogenized in 5 ml
I my MgCl,

0.32 M sucrose. 20 mat Tris-HCL pH 7.7,
and I my DT with a Potter-Elvehjem tissue homogena-
tor with a teflon pestle, at 4°C. After filtrating through
cheesecloth the homogenate was centrifuged at 800 x g
tor 15 min. The supernatant was submitted to 20 000 x ¢
for 30 min. Each 800 x g pellet was resuspended in 2.1 m
sucrose, 20 mM Tris-HCL pH 7.7, 1 my MgCly, T my
DTT and centrifuged at 50 000 X g for 1 h. The resul-
ting pellet was washed once with .25 A sucrose, 20 mu
Tris-HCI pH 7.7. 1 my MgCly. 2 myv DTT, 0.5% "T'riton
X-100 and once with the same buffer without Triton.
‘The radioactivity present in each fraction was detemined
and the per cent distribution calculated.



Nuclear localization of [1251] 1

Around 1-2 g of thvroid slices was pre-incubated in
quadruplicate in KRB-buftfer. as described above, con-
taining I ma KCIOg and 1 my PTUL After 30 min a
tracer dose (30 uCiy of ['2°1]1, (135 uCi'ng) was added
and the incubation continued for another 60 min. Nuclei

were puritied as described above. Between 85-90% of

the nuclear radioactivity was extracted with absolute
ethanol and the samples were examined by paper chro-
matography as already described.

lodine organification

Triplicate calf thyroid slices were incubated at 37°C, in
KRB-butter in the presence or in the absence of the
After 30 min a tracer dose
(around 2 x 108 cpan of [1251] was added and the incuba-
tions were continued for another 60 min. After extensive

different test substances.

washing with cold saline cach slice was homogenized in
0.5 ml I o PTU. 0.5 mb of 20% TCA was added and
the precipitate obtained after 2500 r.p.m. during 15 min
was washed twice with 10% TCA. Total and TCA pre-
cipitable radioactivity were measured and the percentage
present in the latter was calculated.

All chemicals utilized were reagent grade. Labelted
compounds were purchased from New England Nuclear,
USAL Bovine TSH (BY) was a gift from the National
Pituitary Agency (USA). lopanoic acid was kindly dona-
ted by FARMASA, SA (Argentina). Protein was deter-
mined according to Lowry et al. (195 1). Statistical analysis
was by Student's t-test.

Results

[Y251] 1 uptake

Fig. 1 shows the uptake of [1251[T, by calt thyroid
slices. The T/M ratio increased to a value of around
3 at 15 min, and stood at a plateau for up to
60 min. The curve of [1251]15 uptake under the
same conditions is also shown. For the latter, the
I M ratio reached a value of around 12— 15 after
60 min. On the other hand. the 'T''M ratio for 125]
(performed without blockade by PTU or MMI)
showed a linear rise up to 60 min. As shown in
Fig. 2. the entry of labelled "Iy into the thyroid is a
temperature dependent process, being higher at
37°C than at 1°C.

The influence of different compounds on the
entry of labelled Ty is shown in Table 1. In these
studies a short period of incubation (5 min) was
chosen in order to avoid the contribution of
‘spurious’ counts due to [1251]'T4 dehalogenation,
However it should be mentioned that essentially
the same results were obtained with longer periods
of pulse labelling. A series of compounds were
devoid of action on the T M values, namely, KI, T3,
[OP, PTU and MMI. Additon of KCIO4 caused a
25% decrease, while ouabaine inhibited only by
21%. Omission of Ca** in the KRB-buffer redu-

ced the entry of Ty by 32%. Similar studies were

/M
15+
10
5+
_4
! L >
5 v 15 20 30 40 60 min
Fig. 1.
Time-course of entrance of [1251)T5: A——A; 25]: o o and [1251]1,: @ e. Fuch value is the average of four

slices £ sp. The 'T/M ratio was determined as described in Materials and Methods.
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Fig. 2.

Effect of the temperature of incubation on the entrance

of [1251]T,. Calf thyroid slices were incubated at 37°C:

o——@ or at 0—4°C: 0——o0. Fach value is the average
of lour slices £ sn.

conducted with labelled T5. The absence of Ca*~
decreased the 'T/M value of T3 about 259, while
ouabain did not alter this value significantly. Pre-
incubation of the slices with increasing concentra-
tions of unlabelled Ty (10-8 to 10-%) caused a pro-
gressive rise in the 1M values of labelled Ty,

[*251] T4 metabolism

The results of the studies on [?5I]T4 metabolism
are shown in Table 2. Thvroid slices dehalogenated
labelled thyroxine, generating around 2% of Tj,
3% reverse T3 and 10% iodide. Incubation with
20 mU/ml of bovine TSH caused an increase in Ty
dehalogenation, with a significant increase in both
T3 (P < 0.0005) and reverse T3 (P2 < 0.0005). TSH
also caused a significant increase in the radio-
activity of the origin in the chromatogram. When
calf slices were incubated with 1251 the radioactivity
precipitable by TCA was 81.36 £ 2.099% (n = 3),
while PTU treated slices had 6.75 £ 0.15% radio-
activity in the TCA precipitate (P < 0.0005; 93%
of inhibition). However P'I'U at 1 mM failed to alter
the generation of ‘I3 and r'I5 in thyroid slices, as
shown in Table 3.

In the same experiments thyroid slices incubated
with 0.1 mM 1OP produced 2.56 = 0.60% of 'l
and 2.79 £ 0.61% of 'I'3. The action of IOP on Ty
metabolism in liver slices was also examined. 10OP-
treated slices showed 48 % inhibition in T produc-
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Table 1.
Inlluence of various compounds on [1251] T, and [1251] 15

uptake by calf thvroid slices.

[abel Treatment | Concentration @ Hormone
uptake

(125111, Control 100
KI 1075 v 90

Ty 10-5 A1 86

T, 1075\ 374

1076 1 206

1077 3 116

1OP 1074\ 110

Pre 1073 \p 93

MAMI 1073 99

KCIO, 1073 v 75

Ouabain 1074 M 79

TSH 20 ml ml 130

aCa*’ 68

[1251] 1, Control 100
Oubain 1074 8 92

aCat™ 76

Quadruplicate calt thyvroid slices were incubated in KRB
containing different compounds for 30 min. The uptake
ol the labelled hormone was measured after 5 min of
incubation. "The 'I" M ratio was calculated as described
under Matertals and Methods. Results are expressed as
percentage of controls (100%). "The "T"M values after
1.71 £ 043 for T,
344 £ 0.42 for Ta. Similar results were obtained in 4-5

5min of incubation were and

additional experiments.

tion and 51% inhibition in I3 production. The
difference between liver and thyroid vis a vis their
sensitivity to 1OP was further assessed in tissue
homogenates.

When the 2000 X g supernatant from liver was
incubated with 0.1 nint TOP a 48% decrease in 13
generation from labelled thyroxine was again ob-
served, while no change occurred in calf’ thyroid
homogenate (‘Table 4).

When the subcellular distribution of [1251]T4 was
examined. most of the radioactivity was found in
the 20000 x g supernatant. Less than 1% was
When the
pattern of subcellular distribution was compared in

localized in purified nuclei (Fig. 3).

control and 10-5 M T4 — treated slices, a significant
decrease in nuclear radioactivity was found in the
latter, while no significant changes occurred in the



Table 2.
[1251] T4 metabolism in calf thyroid slices.

lodide ol %Y Ty T,

Treatment Origin MIT DI'T
Controls 1.97 £ 052 0.68 038 0.68 .34
T'SH

L 3.65 £0.71% 0.60£0.16 1.45 £ 0.69
20 mU/mi
Standard

0.13 0.22 0.19

[1251]T4 !

1043 £ 1.94

14.53 £ 2,124

255 £ 0.28 76.62 £ 3.89 1.86 £ 0.76

3.47 £ 0.541 58.85 £7.052 4.20 £ 0.301

1.35 1.61 94.49 0.93

Thyroid slices were pre-incubated with different compounds. A tracer dose of labelled T, was added and the

incubations continued for 16 min. After homogenization with 1 my PTU, the percent distribution of radioactivity was

examined by paper chromatography (the results with the BEA system are shown here, similar resuits were obtained

with hexane: tertiary amyl alcohol: ammonium). Each value is the average of four slices £ 1 s.

1P < 0.0005: 2P < 0.002; 3P < 0.005; 4P < 0.005.

other fractions. The etfect of unlabelled thyroxine
and triiodothyronine on the nuclear localization of
labelled thyroxine was examined further in three
additional experiments. As shown in Table 5. T, at
10-5M caused a 25% displacement in nuclear
radioactivity (P < 0.002), while T3 at the same
concentration consistently increased this parameter
l)y 34% (P < 0.0005). The same results were ob-
tained in three different experiments.

The possibility that the counts found in the
purified nuclei after incubating the slices with
[*?°T]Ts could be due to contamination from the
supernatant was explored in a series of experi-

ments. The 800 x g pellet obtained from non-
radioactive slices was mixed with the 800 x g
supernatant from slices incubated with labelled
hormone. It was determined that 93% of the
radioactivity present in the nuclei purified by cen-
trifugation in 2.1 M sucrose was due to true locali-
zation of the labelled hormone during the incuba-
tion with thyroid slices (results not shown).

The nature of the nuclear radioactivity ohserved
after 1 h incubation of thyroid slices with [1251]T,
was analysed. Around 50% of total nuclear radio-
activity is due to labelled T4, while T3 accounted for
around 7.56% (Table 6).

Table 4.
Effect of 1OP on [*2SI]T; generation from [*?51]T, in

Table 3. liver and thyroid homogenates.
Action of IOP on 25| T4 metabolism in thyroid

and liver slices. Tissue Addition % T, P <

Tissue | Treatment % T, % 1Ty Liver None 4.67 £ 0.55 -

IOP 0.1 mM 244 £ 0.54 0.0005
Thvroid Control 2.66 + 0.33 3.23 £ 0.58 o d N 171 + 0.83
: 1YT0IC None 71 £ 0.3¢ -
PTU 1 mum 2.43 +0.12 3.19 £ 0.86 ’

m IOPO.1 mM  2.08 * 0.56 NS.

IOP 0.1 mm 2.79 £ 0.61 2.56 = 0.60

5.83 £ 0.58
3.05 £0.121

8.33 £ 0.95
4.14 £ (.122

Control
IOP 0.1 mM

Liver

Slices were incubated for 60 min with ['25[]T,. Each
value is the average of quadruplicates * sb.
1P < 0.0005; 2P < 0.005 when compared to the controls.

The 2000 x g supernatant obtained from a 2 g homo-
genate from rat liver or from calf thyrotd were incubated
with labelled T,. The per cent conversion into T; was
obtained by paper chromatography. Fach value is the
average of quadruplicates + sp. Protein content was 7.06
and 8.66 mg/ml for liver and thyroid respectively.
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°/°
Total

20000 g
supernatant

200003
pellef

Nuciear
supernatant

05

[ Control
EAT 0°M

p <001

15t wash 2nd wash purted rucle

Fig. 3.
Subcellular distribution of [1251]T,. Calf thvroid slices were incubated and homogenized as described in Materials and

Methods. Each column represents the % radioactivity of the fraction referred to total radioactivity and is the average of

four different groups * sp.

Discussion

Previous studies from our laboratory, and others,
have shown that iodine and iodothyronines exert
an inhibitory action on different thyroid para-
meters (Pisarev & Itoiz 1972; Van Sande & Dumont

Table 5.
Effect of T4 and T3 on the nuclear localization of [1251]T,
in thyroid slices.

Nuclear

Treatment radioactivity P <
% from control
Controls 100 = 8.0 —
T4 105 M 76.6 £ 5.4 0.002
T3 105 M 134.0 £ 5.0 0.0005

Quadruplicate calf thyroid slices were incubated with
cold T3 or Ty, and after 30 min, a tracer dose of [1251]T,
was added. Nuclear localization of the radioactivity was
determined as described in Materials and Methods. The
values from control slices were taken as 100% and the
average corresponding to three different experiments
(12 flasks per group) * sp was calculated.
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1973; Sherwm & Tong 1975; Rapoport et al. 1975;
Yu et al. 1976; Takasu et al. 1974; Shishiba et al.
1975; Pisarev et al. 1976; Kleiman de Pisarev et al.
1978; Friedman et al. 1978; Kielczynski & Nauman
1978). As far as 13 is concerned we have recently
presented evidence indicating that this hormone
has a direct effect on the gland, which may prob-
ably be related to the autoregulatory mechanism
(Juvenal etal. 1981).

Our present results show that Ty enters calf
thvroid slices and is progressively concentrated,
with values greater than 1 after 5 min of incuba-
tion, reaching a plateau of around 3—4 at 20-30
min. This process, similar to the entry of T3
(Juvenal et al. 1981), is temperature-dependent.
The T/M values for thyroxine are lower than those
found with labelled triiodothyronine, which at-
tained levels of about 12—15 under similar condi-
tions (Juvenal et al. 1981 and present results).
Previous work by Haibach (197 1) and Green (1978)
has also demonstrated that exogenous labelled thy-
roxine enters the rat thvroid. The latter also re-
ported that the 'T/M value of T is greater than that
of T’y in the rat. Additonal differences apart from
those of the T/M values were observed in the



Table 6.
Distribution of radioactivity in purified thyvroid nuclei obtained from calf slices incubated with [1251] T,

Origin DI'T MIT

Iodide Ty T; SF

Nuclei 150 £228  395+£093 331+ 1.9

Incubating

0.63 +0.17  0.13+£0.03 025 £0.07

medium

9.03 £ 1.80 5056 £390 754+ 1.49  5.55 + 0.97

361122 9291086 096x0.18 0.67 £0.22

Quadruplicate calf thyroid slices were incubated as described

in Materials and Methods. Nudei were purified,

extracted with ethanol and submitted to paper chromatography. Aliquots of the incubating medium were equally

studied. Each value is the average of four samples £ sp, SF: solvent front. Results are expressed as % of total

radioactivity.

present studies, between I3 and 'T4. In a previous
paper it was shown that incubation with unlabelled
T4 failed to alter the entrance of labelled T3 into
the thyroid (Juvenal et al. 1981), while our present
data indicate that cold T3 does not alter the uptake
of labelled T4. Therefore it is reasonable to assume
that there are independent mechanisms for the
entrv of both thvroxine and triiodothyronine.

The influence of different compounds on the
entry of labelled thyroxine into the thyroid was also
analysed. KI. IOP, PTU and MMI were without
eftect. This lack of effect of PTU on Ty uptake was
also observed by Green (1978) in the rat. Both
KClOs and ouabain caused some decrease in the
T''M ratio, which can partiallv be explained by a
selective impairment in the uptake of the conta-
minating iodide. The entrance of labelled triiodo-
thvronine into calf thyroid slices was also unaffec-
ted by these agents (Juvenal et al. 1981). A simila-
rity bhetween the entrance of Ty and T; was obser-
ved when the influence of Catt was studied. The
absence of Ca** in the KRB-buffer caused a small
decrease in the entrv of both labelled iodothyro-
nines. Since this decrease was due to a diminution
in tissue radioactivity, with no change in medium
radioactivity, we may conclude that these results
are due to a net decrease in entry, and not to an
increase in the efflux, as described by Maavan et al.
(1981) in the mouse thyvroid under different ex-
perimental conditions. Pre-incubation of the calf
slices with unlabelled T, caused a dose-dependent
increase in the entry of labelled thyroxine. Similar
results were obtained when labelled and unlabelled
T4 were added simultaneously and when the slices
were incubated in siliconized f{lasks. These results
are in sharp contrast with those obtained with
labelled triiodothyronine, in which pre-incubation

with increasing concentrations of T3 caused a pro-
gressive decrease in rate of entry (Juvenal et al.
1981). Studies are being performed in our labora-
tory in order to clarify this point.

Calf thyroid slices dehalogenate labelled thyro-
xine after 1 h of incubation, in contrast with our
previous results with labelled triiodothyronine,
whose dehalogenation was almost negligible under
the same experimental conditions (Juvenal et al.
1981). Both triiodothyronine and reverse T3 origi-
nated from thyroxine, in a fashion similar to that in
rat (Haibach 1971; Green 1978; FErickson et al.
1981), dog (Laurberg 1980) and human thyroid
(Bidey et al. 1976; Ishii et al. 1980), as well as in
many peripheral tissues (Chopra 1981). However,
some differences between the thyroid and the
other organs became evident when the influence of
several agents on labelled thyroxine metabolism
was examined. The addition of TSH to the slices
significantly increased the generation of T; and
r'T3. The generation of T3 and '3 was not signifi-
cantly altered by PTU and IOP. PTU is active
under our experimental conditions, since it com-
pletely blocked 1251 organification. Moreover 1OP
also failed to modify the generation of T3 and rT;
in thyroid slices, a finding in striking contrast with
the metabolism of T4 in peripheral tissues (Biirgi et
al. 1976; Kaplan & Utiger 1978; Kaplan et al.
1979; Obregon et al. 1980; Chopra 1981). Under
the same experimental conditions, IOP caused a
significant decrease in I3 generation in rat liver
slices, as reported by others (Kaplan & Utiger
1978; Chopra 1981). One possible explanation
would be that the entrance of 1OP is different in
liver and in thyroid slices. However, when tissue
homogenates were used as a source of the dehalo-
genating system the same difference in the re-
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sponse to IOP between liver and thyroid was
found. Two possible explanations may be offered
concerning this difference in sensitivity to 1OP:
a) IOP may be handled in a dissimilar fashion;
b) the dehalogenating system may be different in
rat liver and in calf thyroid (isoenzymes?).

The pattern of subcellular distribution of [251]T,
is very similar to that of labelled Ts (Juvenal et
al. 1981). Although most of the radioactivity was
found in the soluble fraction, the addition of un-
labelled thyroxine to the slices only caused a signifi-
cant displacement in the purified nuclei fraction.
Similar observations were made when the influence
of unlabelled T3 on labelled T distribution was
studied (Juvenal et al. 1981). We have previously
found that ‘cold’ T displaced labelled T; from its
binding to purified nuclei, although less potently
than cold T; (Pisarev et al. 1981). In the present
studies, the addition of unlabelled T; to the incu-
bating slices caused a significant increase in the
localization of labelled thyroxine in the purified
nuclei, an observation that deserves further studv.

When the nuclear radioactivity was analysed by
paper chromatography after incubation of slices
with labelled thvroxine, radioactive thyroxine com-
prised 50-55% and tritodothyronine was around
8% of the total. These data again support the view
that both iodothyronines can localize in thyroid

Peripheral

tissues Circulation

nuclei. The labelled T3 could originate from the
dehalogenation of Ty in the cytoplasm since under
our conditions labelled T; comprised around
2-3% i the total homogenate (Table 2) and
around 7—-9% in purified nuclei (Table 6), it is
likely that a specific mechanism for the selective
concentration of Ty exists in the thyroid nucleus.

In a previous report we showed that when calf’
thyroid slices are incubated with 1251, both labelled
T4 and T3 are found in purified nuclei (Pisarev et
al. 1981 and submitted for publication). Therefore,
and taking into account our present results, we
may conclude that nuclear iodothyronines may
arise from two different sources: 1) hormone
which remained in the gland; 2) hormone that
enters the thyroid after having been crculating in
the blood. Since the T/M ratio was rather low. we
might conclude that the former is a more impor-
tant pathway. On the other hand T; may come
from extrathyroidal sources (including the hor-
mone originated from T, at the peripheral tissue)
and from intrathvroidal formation. both from
todine organification and from T, dehalogenation
(Fig. 4). We have previously shown that T; has a
direct inhibitory effect on the thyroid (Juvenal et
al. 1981). The present demonstration that T, is
converted into T3 in the thyroid suggests that, as in
other tissues T3 would be the active hormone.

Thyroid cell

Fig. 4.

Possible origin of the iodothyronines for the control of thyroid cell function in the autoregulatory mechanism.
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