	What are the 4 normal functions of retinoids and which retinoid does what? 
	CRBPs and CRABPs
1. 3 functions of CR(A)BPs

2. Metabolism of All-trans-retinoic acid

	RARs

1. RARα
· Expressed at high or low levels in cells?
· Oncoprotein in what malignancy?

· What is ATRA chemotherapy?

2. RARγ
· Most abundant RAR where?

· Why is RARγ important?
	RXRs
1. What do they bind with more affinity: 9-cis-retinoic acid or all-trans-RA?
2. Form heterodimers with what other receptors? 


	1. Functions

· Control of free retinoic acid concentration

· Sponge effect to protect against excess retinoids

· Purely functional: need to get retinoids into nucleus efficiently/appropriately

2. Circulates bound to RBP→diffuse into cell→binds to CRABPs→
· Metabolized by P450 – or

· Enter nucleus→bind to RAR/RXRs→dimerize→bind to RAREs on DNA→gene regulation
	1. Growth – retinol, al, oic

2. Vision – retinal

3. Reproduction – retinol

4. Epithelial tissue maintenance – retinol, al, oic

	1. 9-cis-retinoic acid
2. Thyroid hormone R, Vit D R


	1. RARα

· Low levels in all cells

· APML (acute promyelocytic leukemia) t(15:17)
· Reprograms PMLs – 80% remission w/ rapid relapse

2. RARγ
· Skin (keratinocytes and fibroblasts)

· Differentiation of cartilage and skin

	Effects of retinoids on growth and differentiation
1. Name 3 results of Vitamin A deficiency

2. What is the result of excessive retinoid exposure during development?

3. What is the result of excessive Vit A exposure during development?
	5 uses of retinoids in normalization of aberrant differentiation & chemoprevention

	3 effects of retinoids on skin
	Retinoid uses in dermatology
1. Use of Accutane (13-cis-retinoic acid)

2. Use of Acitretin

3. For how long must a woman be on contraceptives if taking Acitretin? Why?

4. Use of Bexarotene

5. Is Bexarotene a teratogen to men, women, or both?

	1. ATRA in PML

2. Kaposi's sarcoma

3. Prophylaxsis in breast, oral, skin cancers

4. Renal cell/cervical carcinomas

5. prevention of second malignancy in head and neck cancer patients
	1. Altered GI, GU and skin functions; squamous metaplasia in bronchial epithelium

2. Teratogenicity, multiple defects

3. CNS/neural crest defects

	1. Nodulocystic acne

2. Psoriasis

3. Acitretin can be releaded into blood from fat storage for up to 3 years

4. Cutaneous T cell lymphoma

5. Both
	1. Sebosuppression

2. Antiinflammatory – inhibits AA metabolism→↓PG, LTs→↓neutrophil chemotaxis

3. Promotes cellular differentiation→↓shedding of differentiated cells into hair follicles→↓plugging

	Side effects of retinoids
1. Common (5)
2. Rare (5)
	1. 

	1. 
	1. 

	1. 
	1. Common

· Dry everything – mucosa and skin

· ↑TGs, cholesterol, LFTs

· Musculoskeletal pain/achy joints

· Hypothyroidism (bexarotene)

· Leukopenia (bexarotene)

2.  Rare

· Marked hypertriglyceridemia/acute pancreatitis

· Pseudomotor cerebri

· Premature epiphyseal closure

· Osteophyte formation (vertebrae)

· Depression??

	1. 
	


