
The affinity of transthyretin for T3 or T4 does not determine which form of the hormone 

accumulates in the choroid plexus of chickens. 
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Abstract 

Normal development of the brain is depends on thyroid hormones (THs) reaching specific regions of 

the brain during each stage of ontogeny. TH bioavailability in the brain is regulated by proteins: TH 

distributor protein transthyretin (TTR), TH transmembrane transporters (e.g. MCT8, MCT10, LAT1, 

OATP1C1) and deiodinases (D1, D2 and D3) which either activate or inactivate THs. In mammals, T4, 

but not T3 accumulates in the choroid plexus and then enters the cerebrospinal fluid, and TTR binds T4 

with higher affinity than T3, In non-mammalian vertebrates TTR binds T3 with higher affinity than T4. 

We investigated if the form of TH preferentially bound by TTR influenced the form of the TH 

accumulated in the choroid plexus and consequently other areas of the brain. We measured the mRNA 

levels corresponding to TTR, MCT8, MCT10, LAT1, OATP1C1, D1, D2 and D3 in the brains of 

chickens at 11 days post-hatching. TTR, D3 and OATP1C1 mRNAs were mostly confined to the 

choroid plexus. D1, MCT8 and MCT10 mRNAs were greater in the choroid plexus than in other areas 

of the brain. LAT1 mRNAs levels were evenly distributed throughout the brain and D2 mRNA levels 

were lower in the choroid plexus than in other parts of the brain. The choroid plexus appears to exhibit 

sophisticated control of TH levels within the brain. We also measured the uptake of intravenously 

injected 
125

I-T3 and 
125

I-T4 into 11 day post-hatch chicken brains. 
125

I-T4 but not 
125

I-T3 accumulated 

in the choroid plexus and optic lobes of these birds. The form of TH preferentially bound by TTR does 

not determine the form of TH accumulating in the choroid plexus and other areas of the brain. As for 

mammals, T3 present in the avian brain is mainly produced locally by conversion of T4 into T3 by D2. 
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