
Endothelin axis expression in medullary thyroid carcinoma : a potential
therapeutic target

Endothelin-1 (ET-l), a 21 amino acid peptide with potent vasoconstrictive and mitogenic properties, is produced by the vascular endothelium (Yanagisawa et
al.,  1988)  but  also by various tissues,  including the thyroid (Gerard  et al.,  2002;  Donckier  et al.,  2003).  Hypothetically, its  role in thyroid could involve a
regulation of vascular tone according to the functional status of thyrocytes (Gerard et al., 2002). Recently, we demonstrated increased expressions of ET-1, of its
mitogenic receptor ETA. (ETAR) and of ET-l-converting enzyme (ECE-1) in human papillary thyroid carcinoma (Donckier et al., 2003; Van Beneden et al., 2004).
This suggests that ET-1 could play a potential  mitogenic role,  which theoretically could be countered by specific ETAR antagonists. In this respect, it was of
importance to demonstrate whether the ET-1 axis was also activated in another thyroid cancer, lacking curative adjuvant therapy armamentarium, if metastatic, the
medullary thyroid cancer (MTC). We therefore studied the expression of ET-1 and its receptor in 12 cases of MTC, obtained at the time of surgery (five men, seven
women, age : 36·9 ± 17·8 years, mean ± SD). Preoperative calcitonin ranged from 12 to 11834 ng/l (normal < 10 ng/l). Nine patients had familial MTC. A control
group was made up by normal thyroid samples that were used in our previous study (Donckier et al., 2003). These samples were obtained from normal paranodular
tissue in seven patients  aged 40·6  ±  10·0 years.  Immunohistochemical studies were performed as previously described (Donckier  et al.,  2003) to determine
expression of ET-1,  ETAR and calcitonin.  Briefly,  the anti-ET-l  antiserum was homemade while antisera  to ETAR and calcitonin were obtained from Alexis
Biochemicals (Q-Biogen, Carlsbad, CA, USA) and Biogenex (San Ramon, CA, USA), respectively. Of note, the three antisera were raised against antigens coupled
to  keyhole  limpet  haemocyanin  (KLH).  Real-time quantitative  polymerase  chain  reaction  (RTQ-PCR)  was  also  performed in  three  cases  to  determine  the
expression of ET-l,  its receptors and ECE-l as previously described (Donckier  et al.,  2003; Van Beneden  et al.,  2004). As shown in Fig. 1, an intense ET-1
immunoreactivity was observed in tumour cells of MTC which also coexpressed calcitonin. Strong ET-1 expression was evidenced in MTC cells of the 12 cases,
either in primary tumour or in lymphnodes. In normal thyroid, immunohistochemical studies only demonstrated a weak labelling in some follicular cells (Donckier
et al.,  2003). Furthermore, immunohistochemistry disclosed the presence of ETAR in tumour cells, the labelling varying from case to case. Results of RTQ-PCR
(Fig. 2) revealed that ET-1 mRNA levels were, respectively, 1·7, 2·1 and 1·6 times greater in the three cases of MTC than in normal thyroid. ETAR expression was
also increased by 1·8, 1·6 and 1·2 times. ECE-1 expression was 1·2, 1·4 and 0·8 times the normal whereas expression of the ETB receptor was lower (0·7, 0·8 and
0·9 times the normal).

In conclusion, the present study demonstrates that ET-l, its mitogenic receptor ETAR and ECE-1 are expressed by tumour cells of MTC. RTQ- PCR also
suggests that this expression is enhanced compared with normal thyroid. The magnitude of ET-1 overexpression is less pronounced than what was observed in
papillary thyroid carcinoma (3·8 ± 1·3 times the normal) possibly because MTC cells were mixed with normal thyroid tissue. Expression of ECE-l also suggests the
production of the active form of ET-l. As previously demonstrated in other cancers (Nelson et al., 2003), activation of ET-l axis in MTC particularly through ETAR
could contribute to tumour cell  proliferation, survival,  angiogenesis and bone metastases.  Therefore, ET-l receptor  antagonists  recently in development could
represent a new promising therapeutic approach for metastatic MTC, a cancer that unfortunately still lacks adjuvant therapy.

Fig. 1 Immununohistochemical demonstration of calcitonin (a) and ET-1 (b
and c) immunoreactivity in medullary thyroid carcinoma (MTC). Note the
intense red labelling of calcitonin (a) and ET-1 (b and c) in MTC cells.
Calcitonin and ET-1 are also coexpressed by the same cells. Scale bar, for
(a) and (b) : 100 µm; for (c) : 50 µm.



Fig. 2 mRNA relative expression of endothelin-l (ET-l), ETA receptor (ETAR), ETB receptor (ETBR) and ET-l converting enzyme (ECE-l) determined by
RTQ-PCR in normal thyroid and in three patients with medullary thyroid carcinoma. The results are expressed in normal thyroid as mean ± SD.
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