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Short Communication

Thyroid non-Hodgkin’s lymphoma expression pattern of nuclear
retinoid and rexinoid receptor subtypes
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Thyroid non-Hodgkins lymphoma (TNHL) is an uncom-
mon tumour, representing 2-8% of thyroid malignancies
and approximately 1-2% of extranodal lymphomas. TNHL
is a relative rare, and it occurs most frequently in elderly
women and has been linked to Hashimoto’s thyroiditis. The
female preponderance is due to its origin from chronic lym-
phocytic thyroiditis, which tends to occur in elderly women
(Evans etal. 1995; Harrington et al. 2005). A number of con-
troversies exist regarding the roles of surgery, radiotherapy
and chemotherapy in the management of this disease (Ha et
al. 2001). Surgery occupied a pre-eminent place in manage-
ment of TNHL, in recent years, the appreciation that TNHL
is sensitive to radiotherapy and chemotherapy has resulted
in a move towards limited number of surgical interventions
(Harrington et al. 2005).

Retinoids, rexinoids and their biologically active deriva-
tives are involved in a complex arrangement of physiologi-
cal and developmental responses in many tissues of higher
vertebrates. Both retinoids and rexinoids are either natural
or synthetic compounds related to retinoic acids that act
through interaction with two basic types of nuclear recep-
tors belonging to the nuclear receptor superfamily: all-trans
retinoic acid receptors, known as nuclear retinoid receptors
(RARa, RARP, and RARYy) and retinoid X receptors (RXRa,
RXRP and RXRy) play a crucial role in both physiological
and pathophysiological conditions as retinoid-inducible
transcription factors (Brtko et al. 2009). Retinoids inhibit
carcinogenesis, suppress premalignant epithelial lesions
and tumour growth and invasion in a variety of tissues.
Natural and synthetic retinoids exert important biological
effects due to their antiproliferative and apoptosis-inducing
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effects. They are also known to cause redifferentiation or to
prevent further dedifferentiation of various tumour tissues
(Brtko and Thalhamer 2003; Brtko 2007). Acute promy-
elocytic leukemia (APL), characterized by its distinctive
FAB-M3 morphology and its association with a bleeding
coagulopathy, is known to be associated with at least four
types of non-random reciprocal chromosomal transloca-
tion, but always involving the retinoic acid receptor a gene
(RARa) on chromosome 17. The majority of APL patients
with the promyelocytic gene-RARa fusion 21 and the rare
cases of the nucleophosmin gene-RARa fusion 22 respond
to retinoic acid-induced differentiation therapy; however,
APL patients with the promyelocytic leukemia zinc finger
gene-RARa fusion are unresponsive (So et al. 2000).

Here, we report the case of a 67-year-old woman in
Slovakia who was admited to the Saint Elizabeth Institute
of Oncology in Bratislava with a neck stiffness. Magnetic
resonance demonstrated thyroid neoplasia with the size
of 52 x 63 x 90 mm. The pathological examination after
surgery confirmed TNHL of unspecified origin. The patient
after tyreoidectomy underwent radiation therapy with the
total dose of 60.0 Gy. TNHL tissue from this patient has
been analyzed in order to get information about expres-
sion of all known subtypes of nuclear retinoid and nuclear
retinoid X receptors mediating the effects of retinoic acids
at the nuclear/cellular level. Determination of mRNA levels
encoding all isoforms of nuclear retinoid receptors (RARaq,
RARP, RARY) and nuclear retinoid X receptors (RXRa,
RXRp, RXRY) has been performed by the reverse transcrip-
tion and subsequent PCR analyses by previously established
protocols in this laboratory (Szabova et al. 2003). The band
intensities were measured using the STS 62201 Documenta-
tion System (Ultralum, USA) and normalized to the band
intensity of PCR product corresponding to the house keeper
gene GAPDH (Fig. 1).

As shown in Fig. 1, the TNHL tissue excised from the
patient thyroid expressed all isoforms of RARs or RXRs.
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Figure 1. Expression of nuclear retinoid receptors (RARa, RARPB, RARY) and nuclear retinoid X receptors (RXRa, RXRf, RXRy) in the

unspecified thyroid non-Hodgkin’s lymphoma.

The RXRy isoform is not expressed in normal thyroid
tissue but was found to be highly expressed in a subset of
human thyroid carcinoma cell lines and tissues. Expres-
sion of RARP and RXRy in thyroid carcinomas seems to
predict response to retinoids and/or rexinoids in tumour
redifferention therapy (Haugen et al. 2004). Our data has
shown that in the TNHL tissue from all-trans retinoic acid
receptors, RAR is the most expressed isoform of RARs. In
contrast to normal thyroid tissue lacking to express RXRy,
TNHL tissue was found to highly express that isoform of

Figure 2. Histologic pattern of the unspecified thyroid non-Hodg-
kin’s lymphoma. (H&E; magnification: x200)

RXRs. Since both nuclear retinoid and rexinoid receptors
play a role as ligand-activated, DNA-binding, trans-acting,
transcription-modulating proteins involved in a general
molecular mechanism responsible for transcriptional re-
sponses in target genes, retinoids and/or rexinoids might
probably thus represent a possible alternative to established
treatments of TNHL.
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