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The glucocorticoid (GC) receptor (GR) and androgen receptor (AR) are members of the nuclear receptor superfamily of
ligand-regulated transcription factors. These two steroid hormone receptors play pivotal roles in some of the most fundamental
aspects of human physiology. Upon binding to cognate ligand, GR occupies specific genomic glucocorticoid response element (GRE)
and modules the transcription of nearby genes, resulting in anti-inflammatory effects. After binding to the ligand, the activated AR
may be translocated to the nucleus and bind to androgen response elements (AREs) on the target gene that affect development,
growth, and regulation of male reproductive functions. Synthetic GCs such as dexamethasone and prednisolone have long been used
to treat chronic inflammatory disease and immunomodulation but have side effects due to inhibition of other steroid receptors.
Steroidal androgens, mainly testosterone and its derivatives, have been used clinically as replacement therapy for androgen
deficiency. However, the broader use of steroidal androgens for additional treatments, such as osteoporosis, is limited by undesirable
AR-mediated side effects. Thus, the development of GC agonists that exhibit a reduced incidence or reduced severity of side effects
while maintaining potent anti-inflammatory activity, and androgen agonists with full anabolic activity but reduced impacts of
undesirable effects and with an important role on endocrine therapies to treat muscle wasting and osteoporosis is currently a
demanding goal. Microbial transformation is an important tool in the structural modification of organic compounds due to its
significant regio- and stereo-selectivities. Stevioside, an ent-kaurene tetracyclic diterpenoid, possesses diverse biological activities.
Bridged ring polycyclic diterpenoids are one class of studied substrates in microbial transformation. De Oliveira et al. indicated that it
could be introduced the polar functionalities into unfunctionalized carbocycles or at chemically inactive positions, in order to enhance
existing properties or lead to new biological activities. Thus, tetracyclic diterpenoids derived from stevioside could be as good
prototype for drug development due to parent activities, structural features, and relative abundant. In an effort to produce new
functionalized analogs with new biological activities, microbial transformation of stevioside derivatives will be undertaken in the next
three years. Due to tetracyclic diterpenoids possessing a formal similarity to steroids, the transformation products will be evaluated on
the GRE- and ARE-mediated luciferase reporter gene assay to obtain the potential GC and/or androgen agonists and establish
structure-activity relationship. The results will provide a technical basis for further studying advances in action mechanism and
associated pharmacological and toxicological effects.



