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leucine did not compete with the transport of iodo-
thyronines. Subsequent studies in mammalian cells 
indicated that net uptake of T4 and T3 was greatly 
stimulated by hMCT8 expression in mammalian 
cells in the presence of CRYM (cytoplasmic thyroid 
hormone-binding protein μ-crystallin).26

In addition, a recent study by Di Cosmo et al sug-
gested a putative role of MCT8 in thyroid hormone 
secretion. Thyroid hormones are released across 
the basolateral membrane of thyroid follicular cells, 
adjacent to the capillary bed. MCT8 immunohisto-
chemical localization at the basolateral membrane 
of thyrocytes and the impairment in the efflux of T4 
from the thyroid gland in MCT8KO mice implies 
that MCT8 mediates, at least in part, the transport of 
thyroid hormones from the thyrocytes into the blood-
stream. Of the studied thyroid hormone transporters, 
MCT8 is the most abundantly expressed, followed 
by MCT10 and, to a lesser extent, the secondary TH 
transporters Lat1 and Lat2.27 According to Nishimura 
and Naito, MCT8 is abundantly expressed in the 
human thyroid gland and therefore the molecular 
mechanism regulating thyroid hormone secretion in 
mice could also exist in humans.28

Dramatic evidence of the importance of MCT8 on 
thyroid hormone transport derives from the identi-
fication of a novel syndrome that affects boys and is 
characterized by severe neonatal hypotonia and devel-
opmental delay. Several patients have been described; 
the phenotype of the patients is that of severe mental 
retardation, profound hypotonia, spastic quadriplegia, 
these essentially being the phenotypic findings of the 
Allan-Herndon-Dudley (AHDS) syndrome.29 This 
syndrome was first described in 1944 and was among 
the first X-linked mental retardation syndromes to 
be recognized. Clinical manifestations in infancy and 
childhood in the AHDS syndrome are characterized 
by marked hypotonia (the infant is unable to hold his 
head up), weakness, generalized muscular atrophy and 
delay of developmental milestones. Although facial 
manifestations are not distinctive, the facies tends to 
be elongated, while some patients have myopathic 
facies and large, simple ears. Head circumference 
is normal; however, a number of patients present 
acquired microcephaly usually manifesting after the 
7th month of life. Generalized weakness is manifested 
by drooling, failure to walk independently or ataxia 

THYROID ABNORMALITY AND 
NEUROLOGICAL DEFICITS RELATED  
TO MCT8 LOSS-OF-FUNCTION MUTATIONS 

The underlying mechanisms leading to the combi-
nation of abnormal thyroid hormone levels and severe 
neurological deficits are not yet understood. Studies 
performed on skin fibroblasts in MCT8 deficient 
patients demonstrated impaired uptake of both T4 
and T3 and increased D2 activity. However, these 
results only partially explained the thyroid pheno-
type. Therefore, several research groups undertook 
laboratory animal studies in order to elucidate the 
pathophysiologic mechanism responsible for the 
clinical phenotype in loss-of-function mutations of 
the MCT8 gene. Dumitrescu et al were the first to 
generate MCT8 knockout mice through homologous 
recombination of embryonic stem cells.31 The thyroid 
phenotype of male MCT8-null (Mct8-/y) mice was 
similar to the one observed in the hemizygous human 
male. Female MCT8-/- mice present the same thyroid 

Table 2. Phenotype of MCT8 deficiency

Infancy  
and childhood

neonatal hypotonia

muscular atrophy (failure to walk)

developmental delay

hyperreflexia, clonus, Babinski reflexes

Adulthood spasticity

dystonia

athetosis

cognitive impairment

in those who manage to walk. Speech is dysarthric or 
absent altogether. Other neurological manifestations 
include spastic paraplegia with hyperreflexia, clonus 
and Babinski reflexes. In adult life hypotonia turns 
to spasticity. The hands exhibit dystonic and athet-
oid posturing and fisting. Cognitive development is 
severely impaired. Behavior tends to be passive, with 
little evidence of aggressive or disruptive behavior. 
Schwartz et al found that each of 6 large families with 
AHDS had mutations in the MCT8 gene. Moreover, 
in a large Brazilian family with AHDS, affected mem-
bers were observed to have a mutation in the MCT8 
gene.30 Clinical characteristics of MCT8 mutations 
are summarized in Table 2. 




