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ABSTRACT

Abnormal thyroid function is seen in a wide variety of patients with acute and chronic
nonthyroidal-illness, consisting of reduction in both thyroid function and peripheral Ti to T;
conversion including decreased serum thyroxin(T,), decreased triiodothyronine and normal or
slightly increased serum TSH. Recently increasing awareness of the role of tumor necrosis factor-a
(TNF-a) in systemic illness led us to consider a possible contribution of TNF-a to thyroid
dysfunction in this setting. So we hypothesized that TNF-o might affect the function of the thyroid
gland. We, therfore, explored the effects of TNF-a on the cultured porcine thyroid cells in
TSH-stimulated and TSH-nonstimulated conditions. Primarily cultured porcine thyroid cells were
incubated with various concentrations(~500pg/ml) of recombinant human TNF-a and bTSH
(1mu/ml), with measurement of secreted thyroglobulin(Tg) and cyclic AMP(c-AMP) as the end
points of stimulation, and produced intracellular Tg by pulse-labelling. TNF-o significantly
inhibited TSH-stimulated intracellular Tg synthesis and extracellar Tg secretionat at 200 and
500pg/ml concentration. TNF-a didn’t affect c-AMP production at any concentration tested. So we
conclude that increased in serum TNF-a may be responsible for reduced thyroid function in patients
with acute and chronic nonthyroidal-iliness(J Kor Soc Endocrinol 10:220~228, 1995).
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B4 9 9 vz ARl A sick euthyroid syn-
dromeo| vEbdthe 22 oln] dal dedl AHdolw,
sick euthyroid syndromeo| 2+ v} zHHA AERIE &
s} ¥F AT 2E A T2 =3}, A7l
ToHA Zdshe @4e) vehtbe 21E 4iiei1~3].
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& 72 Adska slev, 7 & 49U 2 5
7y, &%, ¥ Sol49) 5-deiodinase2] A EAtolol]
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mM EGTA solution.©. sequential trypsinizationg}o]
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ABl(NH)3toll 4| TNF-a 0, 100, 200, 500pg/ml 2
Sofeli 1U7ke] wiFRE FANGT EE A
23} ul|okeq-2 antiprotease cocktail(SmM EDTA, 1
mM Leupeptin, 10mM Pepstatin, ImM diisopropyl-
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3. MEL FAMB2EEIQ Pulse-labeling
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Toll Hl3l 2840 Frtshe g AL e, o
Al TNF-oF Foigigal] SFoizkoll nlailsio] M4
2579 Adeo] 2n|QlAl Zaslsickp <0.05)(Fig.
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Fig. 1. The inhibitory effect of TNF-a on the intraceltular
thyroglobulin synthesis in cultured porcine thyroid
cells. Primary cultures of porcine thyroid cells
were pulse-labeled with [S]eysteine/methionine
for 1 hour in medium containing the indicated
concentration of TNF-a as described in method(p
<0.05 by ANOVA).
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Fig. 2. The inhibitory effect of TNF-¢ on the TSH-
stimulated intracellular thyroglobulin synthesis in
cultured porcine thyroid cells. Primary cultures of
porcine thyroid cells were pulse-labeled with [°S]
cysteine/methionine for 1 hour in medium contain-
ing the indicated concentration of TNF-a¢ and TSH
as described in method(p<0.05 by ANOVA).
NH: condition without hormones as described in

method
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Fig. 3. The inhibitory effect of TNF-a on the thyroglo-
bulin secretion in cultured porcine thyroid cells.
Primary cultures of porcine thyroid cells were
incubated for 24 hours medium containing the
indicated concentration of TNF-a as described in
method(p<0.05 by ANOVA).
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Fig. 4. The inhibitory effect of TNF-¢ on the TSH-
stimulated thyroglobulin secretion in cultured por-
cine thyroid cells. Primary cultures of porcine
thyroid cells were incubated for 24 hours medium
containing the indicated concentration of TNF-q
and TSH as described in method(p<0.05 by
ANOVA).

NH: condition without hormones as described in
method
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Fig. 5. The inhibitory effect of TNF-0. on the TSH action
to intracellular thyroglobulin synthesis. The decre-
ment of the synthesized intracellular thyroglobulin
in conditions with or without TSH were compared.
TSH-stimulated thyroglobulin synthesis is more
inhibited than that without TSH(p<<0.05 by simple
linear regression).

NH: condition without hormones as described in
method

53 MEgroze IMAZEEY EHl(Fig. 6), 25
7t TSH 2540l vl AR3] dsle Ag 289
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gl e F 7Fsid S eislel TNF-a Fof A3
F ohA] Y z2738l0llA] 24 R17F52] c-AMP Hu) kg
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Fig. 6. The inhibitory effect of TNF-a on the TSH action
to thyroglobulin secretion. The decrement of the
secreted thyroglobulin in conditions with or with-
out TSH were compared. TSH-stimulated thyroglo-
bulin secretion is more inhibited than that without
TSH(p<0.05 by simple linear regression).

NH: condition without hormones as described in
method
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Fig. 7.

The effects of TNF-a on the c-AMP porduction in cultured porcine
thyroid cells. Primary cultures of the porcine thyroid cells were
incubated for 3 and 24 hours in medium containing the indicated
concentration of TNF-g as described in method, and for additional
24 hours in 4H medium without TNF-a.

NH: condition without hormones as described in method
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Fig. 8.

wala glevt Falells F4 o U4 vkl
A Z7kle AeE U#lA interleukin, TNF, free

The effect of TNF-q on the TSH-stimulated c- AMP production in
cultured porcine thyroid cells. Primary cultures of the porcine
thyroid cells were incubated for 3 and 24 hours in medium conta-
ining the indicated concentration of TNF-a and TSH as described
in method, and for additional 24 hours in 4H medium without
TNF-a.

fatty acid So| fofshi= Ao g BuglrHs, 6,9~12].
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SAE Zew(s], A AE=lE TNFeL Ajshe
g7 Exfsh(10], AHH o2 TNF-aF el
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