
• A growing number of studies have 

addressed the interactions between 

thyroid hormones and the 

hypothalamic–pituitary– adrenal 

(HPA) axis, resulting in substantial 

evidence demonstrating that thyroid 

hormone can affect the various 

components of the HPA axis.  

 

• Normal adrenocortical 

responsiveness to stress involves 

glucocorticoid negative feedback to 

terminate HPA axis activation. 

 

• Long-term experimental 

hypothyroidism has been associated 

with adrenal insufficiency with 

abnormalities in all three com- 

ponents of the HPA axis, and short-

term hypothyroidism with increased 

pituitary corticotroph 

responsiveness to CRH.  

The aim of this study was to examine 

whether the centrally mediated  

adrenal insufficiency may be 

explained by a disturbed 

glucocorticoid feedback through 

specific brain receptors: the 

mineralocorticoid (MR) and 

glucocorticoid receptor (GR).  

• Cytosolic receptor binding and gene expression was assessed in male 

Sprague-Dawley rats (350gm) with short- (7 days) and long-standing 

(60 days) hypothyroidism (thyroidectomy - Tx).  

• Glucocorticoid receptor number and binding affinity in the 

hippocampus were measured using radioreceptor assay. Results were 

standardized as femtomoles of 3H-dexamethasone bound per mg 

protein. Maximum binding (Bmax) and affinity (Kd) were derived by 

Scatchard analysis. The results express the mean of 5 separate assays.  

• In situ hybridization was employed to examine GR and MR mRNA 

levels in the hippocampus and the pituitary. An image analysis 

system was used to measure the optical density of the 

autoradiographic images in each area of interest. Optical densities 

were converted to copies of probe hybridized / μm3 tissue.  

• Results are expressed as the mean and standard deviation (mean ± 

SD) throughout the study, using the statistical analysis SPSS program 

(v 21.00), with p < 0.05 set as the criterion for statistical significance. 

Group means were compared by two-way analysis of variance 

(ANOVA). All statistical tests were two-tailed. 

Fig.2 Effects of short-

term hypothyroidism on 

GR mRNA expression 

in the anterior pituitary 

assessed by 

quantitative in situ 

hybridization 

histochemistry. Levels 

of mRNA were examined 

under basal conditions 

(control & normal saline) 

& following stress 

(hypertonic saline). Each 

bar represents the mean 

of values obtained from 4 

to 6 different rats and the 

brackets indicate the 

SEM. 

Fig.3 MR mRNA 

concentrations in the 

hippocampus of 60 

days eu- and 

hypothyroid rats 

following no injection 

(control), or an injection 

of normal or hypertonic 

saline. Each bar 

represents the mean of 

values obtained from 4 to 

6 different rats and the 

brackets indicate the 

SEM.  
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Experimentally induced hypothyroidism 

is associated with mild adrenal 

insufficiency, with abnormalities in all 

three components of the HPA axis. 

Hypothyroidism resulted in significant 

changes in GR and MR mRNA levels, in 

the hippocampus and the pituitary, 

without changes in receptor number and 

binding affinity, indicating regulation of 

GR at the translational level.  

 No differences in receptor number 

or affinity were observed after 

7days and 60days treatment.  

 Increased GR mRNA expression in 

the anterior pituitary was observed 

in 7day hypothyroid rats under 

basal conditions compared to 

euthyroid rats (122.77+4.93 vs 

99.65+4.83 DPM/mg; p<0.05). No 

differences were observed at 

60days.  

 No effect on MR mRNA expression in 

the hippocampus was seen in basal 

condition after both 7- and 60days 

hypothyroidism.  

 MRmRNA was significantly 

decreased in 60 days-hypothyroid rats 

compared to euthyroid after normal 

saline (3995.67+131.54 vs 

5121.00+505.2 DPM/mg; p<0.05).  

Fig 1. HPA Axis. Stress triggers HPA 

axis activation. Hypothalamic CRH 

stimulates the release of pituitary 

ACTH, which in turn, releases adrenal 

GCs. Centrally, GR terminate the 

stress response. 

Fig.4 Effects of the duration of hypothyroidism on 

peptide mRNA expression. Quantitative in situ 

hybridization histochemistry estimation of CRH 

mRNA in the paraventricular nucleus (PVN). Levels of 

mRNA were examined under basal conditions (control & 

normal saline) & following stress (hypertonic saline). 

Each bar represents the mean of values obtained from 5 

or 6 different rats; the brackets indicate the SEM. 


