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Overview of The Thyroid Axis
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Amphibian metamorphosis assay

Perchlorate Methimazole
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Tietge et al., 2005; Degitz et al., 2005

In vivo thyroid gland histology
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Effect of T4 synthesis inhibitors on thyroid gland T4
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Thyroid gland explant culture

Objective:
Remove glands from whole organism to examine in
vitro response without influence of homeostatic
mechanisms

Approach:
» Culture thyroid glands from prometamorphic
tadpoles
» Treat with TSH and T4 synthesis inhibitors
* Measure
* T4 release to media
» Selected gene expression by Q-RT/PCR

Thyroid gland culture: Stimulation of T4 release by TSH
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Thyroid gland culture: Inhibition of T4 release by T4
synthesis Inhibitors

I TSH (2000 ng/mi)
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Stage 59 glands
100 mg/L methimazole or PTU,;10 mg/L perchlorate;
Inhibitor concentrations were selected based upon e ffective in vivo concentrations
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Copies TSH RNA/Pituitary

Pituitary TSH content: mRNA copies/gland
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Pituitary TSH content: mRNA copies normalized for

Copies TSH per ng RNA

4.0e+5

total RNA content

3.0e+5 4

2.0e+5 A

1.0e+5 4

0.0

T T T T T T T T T T T T T T
50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65

Developmental Stage

12/1/2007



Thyroid follicular cell number per gland pair

# Cells/gland pair
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Copies NIS RNA/Thyroid

Thyroid NIS content: mMRNA copies/gland pair
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Copies NIS per ng RNA

Thyroid NIS content: MRNA copies normalized
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NIS Activity (constitutive)

NIS V|4 (inducible)

Mechanism of TSH induction
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Concentration (ppb)

Serum thyroid hormone concentrations
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T4

Thyroglobulin
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TSH
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Serum TSH: Relative protein content by Western blot
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Thyroid TPO content: mMRNA copies/gland pair
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Copies TPO per ng RNA

Thyroid TPO content: mMRNA copies normalized
for total RNA content
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