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PROPOSITIONS 

Belonging to the PhD thesis 

PET imaging of brain sex steroid hormone receptors and the role of 

estrogen in depression 

Mohammed Abdul Khayum 

 

1. Non-invasive functional imaging to study the dynamics of brain sex steroid 

hormone receptors could provide an important contribution to our 

understanding of steroid hormones and their receptors in neurological and 

psychiatric disorders, when suitable tracers become available. (Chapter 2) 

2. Imaging of human brain sex steroid hormone receptor occupancy could 

facilitate patient stratification for hormone replacement and clinical trials on 

receptor subtype specific drug therapy. 

3. PET tracers with higher affinity, stability and specificity are required to 

quantify the expression of brain sex steroid hormone receptors. (Chapter 3 

and 4) 

4. In the absence of circulating estrogens, sub-acute treatment with Selective 

Serotonin Reuptake Inhibitors (SSRIs) is ineffective in reversing the effects of 

estrogen depletion on depressive-like behavior and brain metabolism. 

(Chapter 5 and Estrada-Camarena et al., 2010; Kendall et al., 1981; Westlund 

Tam and Parry, 2003) 

5. Frequent exposure to emotional stressors rather than physical stressors may 

aggravate the effects of estrogen depletion on depressive-like behavior and 

brain metabolism. (Tsiligianni IG et al 2014; Freeman EW, 2010) 

6. Since estrogen receptor beta is known to be the most important contributor to 

psychiatric disorders, whereas estrogen receptor alpha is contributing most to 

brain development, it is crucial to develop subtype specific PET tracers for 

molecular imaging of estrogen receptors in the brain. (Suzuki H et al 2013 and 

Chapter 7 of this thesis) 

7. A hormone is like a double edged sword: it can heal or it can kill. 

8. Survival of the fittest also applies to science, because “in science, the credit 

goes to the man who convinces the world, not to whom the idea first occurs”. 

(Francis Darwin) 

9. We learnt in the classroom, but with intuition we make the discoveries. 

10. Religions are made to live in harmony with our surroundings, but over the 

time the word religion has too often / frequently been exploited for personal 

interest. 


