Lecture 4
Mechanism of Class I Nuclear Receptor
Figure 3 shows the mechanism of class I NR:
 
[image: ]
 
Figure 3. Mechanism of class I nuclear receptor action. 
  A class I nuclear receptor (NR), in the absence of ligand, is located in the cytosol. Example of ligands Glucocorticoids, Estrogen, Progesterone, and Androgens.
  Hormone binding to the NR triggers dissociation of heat shock proteins (HSP), dimerization, and translocation to the nucleus, where the NR binds to a specific sequence of DNA known as a hormone response element (HRE). In turn, the nuclear receptor DNA complex recruits other proteins that are responsible for transcription of downstream DNA into mRNA, which is eventually translated into protein, which results in a change in cell function.
The Estrogen Receptor (ER) [Class I NR]
  The estrogen receptor (ER) is perhaps the most well-defined NR system from the point of view of biologic responses and clinical implications; and, there are 2 subtypes of the ER (ERα and ERβ), which are products of distinct genes but show differences in tissue expression. 
Although quite similar in structure, the two ER subtypes display structural differences and can mediate overlapping but different sets of biologic functions. However, it is also clear that ERβ can substitute for ERα in some biologic pathways. Furthermore, ERβ can interact with the same ERE as ERα, and the two ER subtypes can also form heterodimers, indicating that in cells that express both ER subtypes, the ratio of the two will affect estrogen action. 
NOTE: Genomic actions of ERs can also be exerted in the absence of direct DNA binding by mechanisms in which liganded ERs interact directly with other transcription factors such as Fos and Jun (pro-oncogenes), influencing their function at AP-1 sites. In addition, it has now been proposed that estrogens can exert non-genomic effects by binding to plasma membrane receptors that directly mediate biologic responses.   
Selective estrogen-receptor modulators (SERMs)
  The SERMs are a class of compounds that act on the ER; where, their action is different in various tissues, thereby giving the possibility to selectively inhibit or stimulate estrogen-like action in various tissues. 
  The SERMs are used dependent on their pattern of action in various tissues:
	Name
	Effects/location
	Uses

	Clomiphene
	Antagonist at hypothalamus
	Anovulation

	Femarelle
	Agonist at brain and bone
	Managing menopause symptoms, osteoporosis

	Raloxifene
	Agonist at bone; antagonist at breast.
	Osteoporosis, breast cancer

	Tamoxifen
	Agonist at bone and uterus, antagonist at breast
	Breast cancer


 
Mechanism of action of estrogenic compounds:
Estrogenic compounds span a spectrum of activity ranging from:
· Full agonists (agonistic in all tissues) such as the natural endogenous hormone estrogen.
· Mixed agonist/antagonistic (agonistic in some tissues while antagonist in others) such as tamoxifen (a SERM).
· Pure antagonists (antagonistic in all tissues) such as fulvestrant (ICI-182780).
Concerning SERM, the mechanism of mixed agonism/antagonism may differ depending on the chemical structure of the intended class of the drugs, but, for at least for some SERMs, it appears to be related to (1) the ratio of co-activator to co-repressor proteins in different cell types and (2) the conformation of the estrogen receptor induced by drug binding, which in turn determines how strongly the drug/receptor complex recruits co-activators (resulting in an agonist response) relative to co-repressors (resulting in antagonism). 
For example, the prototypical SERM tamoxifen acts as an antagonist in breast and conversely an agonist in uterus and bone. The concentration of steroid receptor co-activator 1 (SRC-1) is higher in uterus and bone than in breast, therefore SERMs such as tamoxifen are more agonistic in uterus and bone than in breast. In contrast, raloxifene behaves as an antagonist in the breast tissue; and it appears that raloxifene is more-strongly recruits co-repressor proteins.
Actions of Selective Estrogen Receptor Modulators (SERMs)
  The actions of SERMs on various tissues; and produce the following:
1- Bone turnover and post-menopausal osteoporosis respond favorably to most SERMs, although premenopausal women may experience bone loss with some SERMs including tamoxifen.
2- Breast: All SERMs reduce the risk of breast cancer, and tamoxifen is mainly used for its ability to inhibit growth in estrogen receptor (ER)-positive breast cancer.
3- Cholesterol and triglycerides levels respond favorably to SERMs ???
4- Deep venous thrombosis (DVT): The risk may be elevated in at least some SERMs.
5 - Hot flashes are increased by some SERMs.
 6- Pituitary gland: Clomifene blocks estrogen action, leading to an increase of follicle-stimulating hormone (FSH) and luteinizing hormone (LH).
 7- Uterus: Tamoxifen may increase endometrial carcinoma risk, but raloxifene and femarelle do not.
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