




Characterisation of TT cell line 

immunouluastructural studies confirm that al1 TT cells 
produce both mRNAs and both hormones (they were 
always expressed together in the same secretory granule) 
in parallel (Zabel et al., 1994, 1995). The decision to 
produce CT mRNA or CGRP mRNA appears to be 
regulated in a tissue-specific manner. In the thyroid C 
cells, CT mRNA predominates whereas CGRP mRNA 
is produced in neural tissue (Amara et al., 1982; 
Rosenfeld et al., 1984). However, this splicing 
decision is not absolute. The normal thyroid C cells 
produce small amounts of CGRP in addition to CT 
(Sabate et al., 1985). Severa1 tumor types, including 
MTC and carcinoma of the lung as well as cell 
lines derived from these tumors, have been shown 
to produce both peptides (Morris et al., 1984; Nelkin 
et al., 1984; Steenbergh et al., 1984; Edbrooke et al., 
1985). 

T i  cell secretion regulatory factors 

Regulatory mechanisms of TT cell secretory activity 
always were of special interest to those investigating 
their characteristics. Since the ultrastructure and 
immunocytochemishy of TT cells indicate that the cells 
resemble more closely normal parafollicular cells of the 
thyroid and cells of most medullary carcinomas analyzed 
in histological sections (Chaiwun et al., 1994) than any 
other cell line, it seems reasonable to use them as a 
model system for further studies on endocrine functions 
and their regulation as well as for clinical studies. 

Most studies on regulation of TT cell secretory 
function refer to CT and CGRP, both generated by 
alternative RNA processing from the same primary RNA 
transcript. It has been shown that TT cells reversibly 
alter alternative RNA processing patterns depending 
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Flg. 1. A model to describe alternative RNA processing 
in CT/CGRP gene expression. The light boxes indicate 
sequences complementary to exons, the lines betwwn 
them are the sequences complementary to introns and 
the black boxes indicate the noncoding sequences of 
RNA. SP: signal peptide; NT: NHrterminal peptide; 
CT: calcitonin; CGRP: caioitonin gene-related pepüde; 
C: catacalcin; CCP: COOH-terminal polypeptides. 
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upon growth conditions in vitro, such that CT mRNA is 
lowest and CGRP mRNA is highest during rapid growth 
(Berger et al., 1984). the mechanisms underlying this 
RNA-processing may play an important role in patients 
with aggressive forms of MTC, in whom a decrease or 
loss of CT heralds a poor prognosis (Nelkin et al., 1989). 

In 1987 Cote et al. reported calcitriol to decrease 
expression of the CT gene in TT cells. This observation 
was confirmed in rats by Naveh-Many and Silver 
(1988). In 1991 for the first time the calcitriol (1,25- 
dihydroxycholecalciferol) receptors have been 
demonstrated immunocytochemically by Zabel and 
Dietel (1991) in TT cell nuclei and in small amounts in 
the cytosol. They found receptor levels increased when 
the cells were cultured at physiological or somewhat 
higher concentrations of calcitriol. In parallel, the same 
doses of calcitriol markedly inhibited secretion of CT 
into the medium indicatiag a feedback loop between 
calcitriol and CT. They postulated the following 
regulatory mechanism of calcium (considered the main 

regulator of CT release) and calcitriol action on TT cells: 
calcium ions modify CT release (no functional ca2+ 
chamei has been detected in membranes of TT cells so 
far) (Krautwurst et al., 1993) by parafollicular cells in a 
matter of rninutes without primarily affecting CT mRNA 
synthesis, thus indicating a direct effect on the secretory 
process. Calcitriol, however, influences CT secretion 
only after longer periods, apparently using the time- 
consuming pathway of DNA transcription (Zabel and 
Dietel, 1991). 

Calcitriol is not the only steroid which influences CT 
gene expression in the TT cells. The effect of gluco- 
corticoids on the regulation of gene expression has been 
extensively studied. It was shown that glucocorticoids 
predominantly act to stimulate gene transcription and 
increase rnRNA and protein levels (Cote et al., 1986). 
Dexamethasone was found to affect the splicing 
mechanism of RNA causing a dosage-dependent 
increase in CT mRNA levels and a decrease in CGRP 
mRNA levels. Its effect was reversible after dexa- 

Fig. 2. TT cells derived from medullary thyroid carcinoma. Al1 cells contain considerable arnounts of calcitonin. (a, ABC-peroxidase 
immunocytochemical method, x 400) and calcitonin mRNA (b, in situ hybridisation using biotin-labelled RNA probas detected subsequently by 
streptavidin-peroxidase complex x 500). Celk vary in their content of neurone-specific enolase (c, ABC-alkaline phosphatase immunocytochemical 
method. x 400). In cells nuclei the calcitriol receptor has been visualised (d, ABC-peroxidase immunocytochernical method. x 620). 
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