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Abstract : There is evidence that the sympathetic nervous system exerts a control on thyroid
function via an adrenergic innervation of thyroid cells. Although it is clear that the inhibitory
effects of catecholamines result from an activation of a,-adrenoceptors, the mechanisms involved
in a;-stimulation are not fully understood. The effects of methoxamine and protein kinase C
(PKC) activator on the release of thyroxine (T,) from mouse thyroid were studied to clarify the
role of PKC in the regulation of T, release in vitro . The glands were incubated in the medium,
samples of the medium were assayed for T, by EIA kits.

Methoxamine inhibited the TSH-stimulated T, release. This inhibition was reversed by
prazosin, an a,-adrenergic antagonist. Futhermore, the inhibitory effect of methoxamine on the T,
release stimulated by TSH was prevented by chloroethylclonidine, an a,-adrenoceptor antagonist,
but not by WB4101, an a,,-adrenoceptor antagonist. Also methoxamine inhibited the forskolin-,
cAMP- or IBMX-stimulated T, release. These inhibition were reversed by PKC inhibitors, such
as staurosporine and H,. PMA, a PKC activator, completely inhibited the TSH-stimulated T,
release, and its inhibition was reversed by staurosporine and H,, but not by chelerythrine. R59022
(a diacylglycerol kinase inhibitor), like methoxamine, also inhibited the TSH-stimulated T,
release, and its inhibition was also reversed by staurosporine.

The present study suggests that methoxamine inhibition of T, release from mouse thyroid can
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be induced by activation of the a-adrenoceptors and that it is mediated through the o;-

adrenoceptor-stimulated PKC formation.
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Fig 1. Effects of methoxamine(Mx) or/and prazosin(Pra) on the
TSH-stumulated thyroxine(T,) release in mouse thyroid gland.
Mx and Pra were added in the buffer at the time indicated by
the first amrow. After 1hr of incubation, thyroid glands were
stimulated by adding 100pU/m] TSH(second ammow). Samples
were collected every 1hr. This figure represents a typical ex-
periment out of four each for the TSH stimulation in the ab-
sence(® ) and presence of methoxamine, alone(A) or with pra-
zosin(O), and in the absence of TSH and drugs(D)
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Fig 2. Effects of methoxamine(Mx) in the presence of selective
a,-adrenoceptor antagonists(WB4101, CEC) on the TSH-stimu-
lated T, release in mouse thyroid gland. Other experimental
conditions were similar to those described in Fig 1. This fig-
ure represents a typical experiment out of three each for the
TSH stimulation in the presence of Mx and either CEC(®) or
WB4010(0).
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Fig 3. Effects of methoxamine(Mx) in the presence of PKC in-
hibitors(®, staurosporine; O, H,; A, chelerythrine) on the
TSH-stimulated T, release in mouse thyroid gland. Other ex-
perimental conditions were similar to those described in Fig 1.
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Fig 4. Effects of PKC activators(O, PMA; @, PDBu) or di-
acylglycerol kinase inhibitor(A, R59022) on the TSH-stimu-
lated T, in mouse thyroid gland. Other experimental con-
ditions were similar to those described in Fig 1.
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Fig 5. Effects of PKC inhibitors(® and O, staurosporine; O,
H,) on diacylglycerol kinase inhibitor(0 and O, R59022) or
PKC activator(®, PMA) inhibition of TSH stimulation in
mouse thyroid gland. Other experimental conditions were sim-
ilar to those described in Fig 1.

Forskolingl T, ®elZ2tofl ol%|= methoxamine ¥
PKC | (staurosporine, Hy)el ¥& : o] te] A3
dlA & TSHel 9@ T, Fed v|A& PKC Bd4EE
o) 9%& BAFEAh Fig 6, 7 % 84 TSH A
cAMPEZ Z7IA 71 o8 EE HYHOE cAMPE A
g AT, A7 ¥ PKCH] #AEH4E ¢+ 3
= 27139 A3E el gt} Adenylate cyclaseZ
27 A3 forskolin A XU cAMPE Z7HAA T2
#2114 gith Fig 6914 B vpe} go] TSH A4
forskolin(3 X 10°M)E T, & SAAL o2 Fad &d
7t 9Al methoxamineo| ol#{A AAEHUTE ol
methoxaminedl] €& A& 7}7} staurosporined} H,0. 2
e o] cAMPE] 2o ¢ T, fr2jo] PKC7 #H¥HH
o] A&E FA3Act

40
Fors
30
For + Fors + H7
20 A

For + Mx + Staurc

10 1

For + Mx

Concentration of thyroxine {ng/ml)

O T T T T T
0 1 2 3 4
Incubation time (hr)

(8]
(o]

Fig 6. Inhibition of forskolin(adenylate cyclase activator, Fors)-
stimulated T, release(®) by methoxamine(A). Reversal by
staurosporine(C) or Hy(A). Other experimental conditions
were similar to those described in Fig 1.
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Fig 7. Inhibition of cAMP(membrane permeable analog of
cAMP)-stimulated T, release(®) by methoxamine(O). Re-
versal by stairpsporine(A). Other experimental conditions were
similar to those described in Fig 1.
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Fig 8. Inhibition of cAMP phosphodiesterase inhibitor(IBMX)-
stimulated T, release(®) by methoxamine(©). Reversal by
staurosporine(A). This figure represents a typical experiment
out of five each for the IBMX stimulation in the presence of
methoxamine, alone or with stauroporine.
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