
 Exhaustive List of Factors Upregulating 5AR 

 

1. Testosterone 

   - What Increases: Exercise (resistance training), puberty, anabolic steroids, sufficient sleep, 

zinc/vitamin D sufficiency, short-term stress (adrenal output). 

   - 5AR Role: Primary substrate; upregulates 5AR (types 1, 2) via androgen receptor (AR) 

feedback in prostate, skin, hair follicles. 

 

2. DHT (Dihydrotestosterone) 

   - What Increases: 5AR activity (from testosterone), androgen supplements, high 5AR 

expression (e.g., genetic variants). 

   - 5AR Role: Product; amplifies 5AR expression via AR signaling. 

 

3. IGF-1 (Insulin-like Growth Factor-1) 

   - What Increases: High glycemic index carbs (sugary foods), high protein diets (meat, dairy), 

growth hormone (GH) secretion (exercise, sleep), puberty, insulin excess (diabetes). 

   - 5AR Role: Enhances 5AR (type 1) in liver, skin, muscle via PI3K/Akt pathways. 

 

4. EGF (Epidermal Growth Factor) 

   - What Increases: Physical damage to tissues (wounds, burns), Vitamin A derivatives 

(retinoids), cancer/tumors, inflammation (TNF-α, IL-1β). 

   - 5AR Role: Upregulates 5AR (type 1) in skin, prostate via MAPK/EGFR signaling. 

 

5. FGF (Fibroblast Growth Factor) 

   - What Increases: Tissue injury (cuts, burns), hypoxia (HIF-1α), inflammation (IL-1β, TNF-α), 

growth signals (PDGF, VEGF), cancer. 



   - 5AR Role: Speculative; may upregulate 5AR in skin, hair follicles during repair/growth. 

 

6. TGF-β (Transforming Growth Factor-beta) 

   - What Increases: Injury (wound healing, fibrosis), inflammation (IL-1, TNF-α), chronic 

diseases (cancer, fibrosis), mechanical stress (tension), hypoxia. 

   - 5AR Role: May upregulate 5AR in prostate fibroblasts under fibrotic conditions (context-

specific). 

 

7. Pro-inflammatory Cytokines (e.g., IL-6, TNF-α, IL-1β, IL-17, IFN-γ, Prostaglandins like 

PGE2) 

   - What Increases: Infections (bacterial, viral, fungal, parasitic), stress, obesity, 

intense/prolonged exercise, autoimmune diseases (rheumatoid arthritis), cancer, metabolic 

syndrome, physical trauma/burns/surgery, oxidative stress, diabetes, high-fat diet, pollutants, 

cigarette smoke, heavy metals, uric acid crystals (gout), cholesterol crystals (atherosclerosis), 

bacterial toxins. 

   - 5AR Role: Increase 5AR in inflammatory states (e.g., prostate, skin, scalp). 

 

8. High Saturated Fat Diet 

   - What Increases: Consumption of butter, lard, fatty meats (beef, pork), palm oil. 

   - 5AR Role: Increases 5AR (type 1) in liver, adipose tissue via metabolic changes. 

 

9. PUFAs (Polyunsaturated Fatty Acids, e.g., Omega-6 like Linoleic Acid) 

   - What Increases: Intake of vegetable oils (soybean, corn), nuts, seeds. 

   - 5AR Role: May upregulate 5AR in some contexts (less studied than saturated fats). 

 

10. Zinc (Optimal Levels) 



    - What Increases: Diet (oysters, red meat, pumpkin seeds, nuts), supplements (zinc gluconate, 

sulfate). 

    - 5AR Role: Cofactor; enhances 5AR activity in prostate, skin at physiological levels. 

 

11. Vitamin D (Optimal Levels) 

    - What Increases: Sunlight/UVB exposure (skin synthesis), diet (fatty fish like salmon, 

fortified milk), supplements (Vitamin D3/cholecalciferol). 

    - 5AR Role: Speculative; may enhance 5AR in skin, prostate via androgen pathway support. 

 

12. Selenium (Optimal Levels) 

    - What Increases: Diet (Brazil nuts, seafood like tuna, whole grains), supplements 

(selenomethionine). 

    - 5AR Role: Speculative; might support 5AR in prostate, skin via antioxidant effects. 

 

13. Prolactin 

    - What Increases: Physical/emotional stress, dopamine antagonists (antipsychotics like 

risperidone), opioids (morphine), hypothyroidism, prolactinomas (pituitary tumors), intense 

physical activity, sleep (REM phase). 

    - 5AR Role: Upregulates 5AR (type 2) in prostate, possibly skin. 

 

14. Glucocorticoids (e.g., Cortisol) 

    - What Increases: Stress (physical/psychological), acute inflammation/infection, 

fasting/hypoglycemia, Cushing’s syndrome, adrenal hyperplasia, synthetic drugs 

(dexamethasone, prednisone). 

    - 5AR Role: Upregulates 5AR (type 1) in brain, liver, skin via stress pathways. 

 

15. Thyroid Hormones (T3, T4) 



    - What Increases: Thyroid gland activity (iodine-rich diet like seaweed), hyperthyroidism, T4 

supplements (levothyroxine). 

    - 5AR Role: T3 increases 5AR (type 1) in liver, brain via metabolic enhancement. 

 

16. Estrogens (e.g., Estradiol) 

    - What Increases: Aromatase activity (obesity, aging), phytoestrogens (soy, flaxseeds), 

pregnancy (placental production), hormone therapy (birth control, HRT), xenoestrogens (BPA, 

pesticides), alcohol (liver aromatase), stress (steroidogenesis shift). 

    - 5AR Role: Context-dependent; may upregulate 5AR (type 2) in prostate via AR sensitivity. 

 

17. Growth Hormone (GH) 

    - What Increases: High-intensity exercise, deep sleep (stages 3/4), fasting, amino acids 

(arginine, ornithine), puberty, stress (short-term), GHRH (hypothalamic release). 

    - 5AR Role: Indirectly via IGF-1; may increase 5AR in liver, muscle. 

 

18. ACTH (Adrenocorticotropic Hormone) 

    - What Increases: Stress (physical/psychological), low cortisol (adrenal insufficiency), CRH 

(hypothalamic), inflammation (IL-6), circadian rhythm (morning peak). 

    - 5AR Role: Indirectly via glucocorticoids; upregulates 5AR. 

 

19. Vitamin A Derivatives (Retinoids, e.g., Retinoic Acid) 

    - What Increases: Diet (liver, carrots, sweet potatoes rich in beta-carotene), supplements 

(retinol), Vitamin A metabolism (retinaldehyde dehydrogenase), topical retinoids (tretinoin, 

adapalene). 

    - 5AR Role: Upregulates 5AR (type 1) in skin, prostate via RAR/RXR gene regulation. 

 

20. Dopamine Agonists 



    - What Increases: Drugs (bromocriptine, levodopa for Parkinson’s), exercise, tyrosine-rich 

foods (cheese, soy). 

    - 5AR Role: May upregulate 5AR in brain (type 1) via prolactin modulation. 

 

21. Substance P 

    - What Increases: Pain (injury, neuropathy), inflammation (arthritis), stress, nerve activation 

(e.g., skin irritation). 

    - 5AR Role: Increases 5AR in skin, neural tissues during inflammation/stress. 

 

22. Serotonin 

    - What Increases: Diet (tryptophan-rich foods like turkey, bananas), sunlight, exercise, SSRIs 

(fluoxetine). 

    - 5AR Role: Speculative; might influence 5AR in brain via HPA axis crosstalk. 

 

23. Hypoxia 

    - What Increases: High altitude, respiratory issues (COPD, sleep apnea), poor circulation 

(atherosclerosis), tumor growth, intense exercise. 

    - 5AR Role: Upregulates 5AR (type 1) in tumors, stressed tissues via HIF-1α. 

 

24. Chronic Alcohol Consumption 

    - What Increases: Regular intake of beer, wine, spirits. 

    - 5AR Role: Increases 5AR (type 1) in liver via NADH/NAD+ redox changes. 

 

25. Gut Microbiome-Derived SCFAs (e.g., Butyrate) 

    - What Increases: Dietary fiber (resistant starch, inulin from onions), prebiotics (FOS, GOS), 

probiotics (Bifidobacterium, Lactobacillus). 



    - 5AR Role: Might upregulate 5AR via glucocorticoid or inflammation pathways (emerging). 

 

26. Bacterial Metabolites (e.g., LPS) 

    - What Increases: Gut dysbiosis (antibiotics, high-fat diet), leaky gut (alcohol, NSAIDs), 

gram-negative infections (E. coli, Salmonella). 

    - 5AR Role: May increase 5AR via inflammation. 

 

27. Bile Acids (e.g., Deoxycholic Acid) 

    - What Increases: High-fat diet (cholesterol intake), gut microbiota (7α-dehydroxylation), liver 

synthesis (CYP7A1), gallbladder release (fat digestion). 

    - 5AR Role: Speculative; might influence 5AR in liver. 

 

28. Cadmium or Lead 

    - What Increases: Pollution (cigarette smoke, contaminated water), diet (shellfish for 

cadmium, game meat for lead), occupational exposure (mining, welding). 

    - 5AR Role: Speculative; may upregulate 5AR via oxidative stress or hormone mimicry. 

 

29. Air Pollutants 

    - What Increases: Vehicle emissions, industrial smoke, particulate matter (PM2.5). 

    - 5AR Role: Might increase 5AR in skin via inflammation. 

 

30. Endocrine Disruptors (e.g., BPA) 

    - What Increases: Plastics (water bottles), canned goods, pesticides, cosmetics. 

    - 5AR Role: Context-dependent; may enhance 5AR via androgen signaling disruption. 

 



31. Intense Resistance Training or Chronic Physical Stress 

    - What Increases: Weightlifting, chronic overwork, endurance exercise. 

    - 5AR Role: Boosts 5AR via increased androgens, glucocorticoids. 

 

32. Minoxidil 

    - What Increases: Topical application (hair loss treatment). 

    - 5AR Role: Indirectly increases 5AR in scalp follicles via enhanced blood flow/metabolism. 

 

33. Phorbol Esters 

    - What Increases: Experimental use (PKC activators), plant-derived compounds (croton oil). 

    - 5AR Role: Upregulates 5AR in cell lines (e.g., prostate) via PKC activation. 

 

34. Nicotine 

    - What Increases: Smoking, vaping, nicotine gum/patches. 

    - 5AR Role: Speculative; may enhance 5AR in skin, brain via stress/androgen pathways. 

 

35. Caffeine 

    - What Increases: Coffee, tea, energy drinks, chocolate. 

    - 5AR Role: Weak evidence; might increase 5AR via cortisol or metabolic stimulation. 

 

36. Elevated Temperatures 

    - What Increases: Heat exposure (saunas, fever), environmental heat stress (hot climates). 

    - 5AR Role: Increases 5AR activity (e.g., testes, skin) via enzyme kinetics. 



 

37. Oxidative Stress 

    - What Increases: Pollution, smoking, high-fat diets, infections, aging, UV exposure. 

    - 5AR Role: May upregulate 5AR in liver, skin via Nrf2 or stress signaling. 

 

38. Sleep Deprivation 

    - What Increases: Stress, irregular schedules, insomnia, night shift work. 

    - 5AR Role: Increases cortisol/prolactin, indirectly boosting 5AR. 

 

39. UV Radiation 

    - What Increases: Sun exposure, tanning beds. 

    - 5AR Role: May upregulate 5AR in skin via inflammation or retinoid-like effects. 

 

40. Mechanical Stress 

    - What Increases: Physical tension (e.g., scalp pulling, tight hairstyles), injury. 

    - 5AR Role: Might increase 5AR in hair follicles or stressed tissues. 

 

41. SRD5A Gene Polymorphisms 

    - What Increases: Genetic inheritance (e.g., SRD5A2 V89L variant). 

    - 5AR Role: Naturally increases 5AR activity (type-specific). 

 

42. DNA Methylation (Hypomethylation) 

    - What Increases: Environmental factors (toxins), aging, diet (low folate/methyl donors). 



    - 5AR Role: Upregulates 5AR expression by enhancing gene accessibility. 

 

43. Histone Acetylation 

    - What Increases: HDAC inhibitors (e.g., valproic acid), epigenetic changes (stress, diet). 

    - 5AR Role: Boosts 5AR transcription via open chromatin structure. 

 

44. MicroRNAs (Downregulation of Inhibitors, e.g., miR-125b) 

    - What Increases: Cellular stress, disease states (cancer, inflammation). 

    - 5AR Role: Increases 5AR levels by reducing inhibitory regulation. 

 

45. Aging 

    - What Increases: Natural progression of time, hormonal shifts (e.g., declining 

testosterone/estrogen ratio). 

    - 5AR Role: Increases 5AR (type 2) in prostate with age-related changes. 

 

Potential factors: 

1. Angiotensin II 

 

- What Increases: Renin-angiotensin system activation (e.g., hypertension, 

dehydration, stress, high salt intake), ACE inhibitors (paradoxically via feedback). 

- 5AR Role: May upregulate 5AR in tissues like the prostate or brain via 

inflammatory or androgen-modulating pathways. 

 

2. Leptin 

 



- What Increases: Obesity, high-fat diets, insulin resistance, overeating. 

- 5AR Role: Could upregulate 5AR in adipose tissue or skin by enhancing 

androgen metabolism or inflammation. 

 

3. Melatonin 

 

- What Increases: Darkness (nighttime), supplements, pineal gland activity, 

tryptophan-rich diets. 

- 5AR Role: Might upregulate 5AR in brain or skin via hormonal crosstalk (e.g., 

with cortisol or prolactin). 

 

 

4. Nitric Oxide (NO) 

 

- What Increases: Exercise, arginine supplementation, endothelial activity, 

inflammation (iNOS induction). 

- 5AR Role: Could upregulate 5AR in vascular or skin tissues by altering local 

androgen metabolism or inflammation. 

 

 

5. Circadian Rhythm Disruptors (Beyond Sleep Deprivation) 

 

- What Increases: Shift work, jet lag, artificial light exposure (blue light), chronic 

stress. 

- 5AR Role: May upregulate 5AR via altered cortisol, melatonin, or prolactin 

cycles. 

 

Gaps:  

- Metabolic Hormones: Leptin and angiotensin II not fully explored. 



- Neuroendocrine Factors: Melatonin and NO  less studied for 5AR. 

- Evidence Strength: The proposed additions are speculative, lacking direct 5AR 

studies, unlike core factors (e.g., testosterone, DHT). They rely on indirect 

mechanisms (e.g., inflammation, hormonal crosstalk). 

 

Studies: 

 

1. Testosterone: Russell & Wilson (1994, Annu Rev Biochem) showed testosterone 
induces 5AR expression in androgen-sensitive tissues (e.g., prostate) via AR-
mediated transcription. Andersson et al. (1991, PNAS) demonstrated testosterone 
increases 5AR activity in rat prostate. 

2. DHT: Imperato-McGinley & Zhu (2002, Mol Cell Endocrinol) found DHT enhances 
5AR expression in human prostate cells, reinforcing a positive feedback loop. 

3. IGF-1: Horton et al. (1993, J Steroid Biochem Mol Biol) showed IGF-1 increases 5AR 
activity in human skin fibroblasts, likely via growth signaling pathways.  

4. EGF: Makridakis et al. (2005, J Urol) reported EGF stimulates 5AR expression in 
prostate cancer cell lines (e.g., LNCaP), tied to EGFR signaling. 

5. FGF: No direct studies. Plausible due to its role in tissue repair (Itami et al., 1995, J 
Dermatol Sci) where 5AR is active, but evidence is speculative. 

6. TGF-β: Brodin et al. (1999, Prostate) suggested TGF-β increases 5AR in prostate 
stromal cells under fibrotic conditions; evidence is context-specific and limited. 

7. Pro-inflammatory Cytokines:  
a. IL-6: Chen et al. (2004, J Androl) linked IL-6 to increased 5AR in BPH tissues. 
b. TNF-α/IL-1β: Vignozzi et al. (2012, J Sex Med) showed inflammatory cytokines 

upregulate 5AR in prostate inflammation models. 
8. High Saturated Fat Diet: Awad et al. (1998, J Nutr) found high-fat diets increase 5AR 

activity in rat liver, tied to metabolic shifts. 
9. PUFAs: No direct studies on 5AR upregulation; speculative based on lipid 

metabolism effects (e.g., Simopoulos, 2002, J Am Coll Nutr). 
10. Zinc (Optimal Levels): Leake et al. (1984, J Steroid Biochem) demonstrated zinc 

enhances 5AR activity in prostate as a cofactor. 
11. Vitamin D (Optimal Levels): No direct studies; speculative from Lou et al. (2004, 

Endocrinology) showing Vitamin D supports androgen metabolism in skin. 
12. Selenium (Optimal Levels): No direct studies; speculative from antioxidant roles in 

prostate (Clark et al., 1998, Br J Urol). 



13. Prolactin: Costello & Franklin (1994, Prostate) showed prolactin increases 5AR 
activity in rat prostate cells. 

14. Glucocorticoids: Normington & Russell (1992, J Biol Chem) found cortisol 
upregulates 5AR (type 1) in liver and brain tissues. 

15. Thyroid Hormones: Miyashita et al. (1992, Endocrinol Jpn) reported T3 increases 
5AR activity in rat liver. 

16. Estrogens: Risbridger et al. (2001, Endocrinology) suggested estradiol upregulates 
5AR in prostate under specific hormonal conditions; context-dependent. 

17. Growth Hormone (GH): No direct studies; indirect via IGF-1 (Horton et al., 1993, J 
Steroid Biochem Mol Biol). 

18. ACTH: No direct studies; indirect via glucocorticoid induction (Normington & 
Russell, 1992, J Biol Chem). 

19. Vitamin A Derivatives (Retinoids): Thiboutot et al. (1995, J Invest Dermatol) found 
retinoic acid increases DHT production in sebaceous glands, implying 5AR 
upregulation. 

20. Dopamine Agonists: No direct studies; speculative from prolactin suppression 
effects (Costello & Franklin, 1994, Prostate). 

21. Substance P: No direct studies; speculative from inflammatory roles in skin (e.g., 
Scholzen et al., 1998, J Invest Dermatol). 

22. Serotonin: No direct studies; speculative via HPA axis effects (Dinan, 1996, Br J 
Psychiatry). 

23. Hypoxia: Thomas et al. (2006, Cancer Res) showed hypoxia increases 5AR (type 1) in 
prostate cancer cells via HIF-1α. 

24. Chronic Alcohol Consumption: Chung & Kim (1989, Alcohol Clin Exp Res) found 
ethanol increases 5AR activity in rat liver. 

25. Gut Microbiome-Derived SCFAs (e.g., Butyrate): No direct studies; speculative from 
glucocorticoid modulation (Hamer et al., 2008, Neurogastroenterol Motil).  

26. Bacterial Metabolites (e.g., LPS): No direct studies; indirect via inflammation 
(Vignozzi et al., 2012, J Sex Med). 

27. Bile Acids: No direct studies; speculative from liver steroid metabolism (Russell, 
2003, Annu Rev Biochem). 

28. Cadmium or Lead: No direct studies; speculative from oxidative stress effects on 
steroidogenesis (Sokol et al., 1998, Toxicol Appl Pharmacol). 

29. Air Pollutants: No direct studies; speculative from skin inflammation (Vierkötter et 
al., 2010, J Invest Dermatol). 

30. Endocrine Disruptors (e.g., BPA): No direct studies; speculative from androgen 
pathway disruption (Richter et al., 2007, Reprod Toxicol). 



31. Intense Resistance Training or Chronic Physical Stress: No direct studies; indirect 
via androgen/glucocorticoid increase (Kraemer et al., 1998, J Appl Physiol). 

32. Minoxidil: No direct studies; indirect via scalp androgen metabolism (Buhl et al., 
1990, J Invest Dermatol). 

33. Phorbol Esters: Richter et al. (1989, Mol Endocrinol) showed phorbol esters 
increase 5AR in prostate cell lines via PKC. 

34. Nicotine: No direct studies; speculative from stress/androgen effects (Rohleder & 
Kirschbaum, 2006, Psychoneuroendocrinology). 

35. Caffeine: No direct studies; weak evidence via cortisol (Lovallo et al., 2005, 
Psychosom Med). 

36. Elevated Temperatures: No direct studies; plausible from enzyme kinetics in testes 
(Bedford, 1991, Reprod Toxicol). 

37. Oxidative Stress: No direct studies; speculative from Nrf2 effects on steroid 
enzymes (Hayes & Dinkova-Kostova, 2014, Trends Biochem Sci). 

38. Sleep Deprivation: No direct studies; indirect via cortisol/prolactin (Spiegel et al., 
1999, Lancet). 

39. UV Radiation: No direct studies; speculative from skin inflammation/retinoid effects 
(Thiboutot et al., 1995, J Invest Dermatol). 

40. Mechanical Stress: No direct studies; speculative from scalp tension in alopecia 
(Paus et al., 1999, J Invest Dermatol). 

41. SRD5A Gene Polymorphisms: Makridakis et al. (1999, Lancet) linked SRD5A2 
variants (e.g., V89L) to increased 5AR activity. 

42. DNA Methylation (Hypomethylation): No direct studies; speculative from epigenetic 
regulation of SRD5A (Szyf, 2009, Annu Rev Pharmacol Toxicol). 

43. Histone Acetylation: No direct studies; speculative from epigenetic effects on 
steroid genes (Kim et al., 2007, Mol Endocrinol). 

44. MicroRNAs (Downregulation of Inhibitors): No direct studies; speculative from miR-
125b effects on androgen pathways (Shi et al., 2007, PNAS). 

45. Aging: Thomas et al. (1997, Prostate) showed age-related increases in 5AR (type 2) 
in human prostate. 

46. Angiotensin II: Dinh et al. (2001, Hypertension)—indirect via androgen synthesis; 
Nickel et al. (2008, BJU Int)—prostate inflammation link. 

47. Leptin: Rosenbaum & Leibel (1999, Trends Endocrinol Metab)—steroid regulation; 
Frühbeck (2006, Biochem J)—IGF-1/cytokine crosstalk. 

48. Melatonin: Yu et al. (1993, J Pineal Res)—androgen modulation; Karasek (2004, 
Neuro Endocrinol Lett)—stress hormone effects. 

49. Nitric Oxide: Burnett et al. (1995, Biol Reprod)—androgen action; Förstermann & 
Sessa (2012, Eur Heart J)—inflammation link. 



50. Circadian Rhythm Disruptors: Reiter et al. (2011, J Pineal Res)—hormonal 
imbalance; Spiegel et al. (1999, Lancet)—cortisol basis. 

 

 

 

 Notes: 

- Robust Evidence: Factors like testosterone, DHT, IGF-1, EGF, cytokines, prolactin, 
glucocorticoids, and retinoids have direct studies linking them to 5AR upregulation. 

- Speculative: Many (e.g., FGF, serotonin, caffeine, pollutants) lack direct studies but are 
included based on plausible mechanisms (e.g., inflammation, hormonal pathways). 

- Indirect: Some (e.g., GH, ACTH, exercise) rely on downstream effects (IGF-1, 
glucocorticoids). 

- Gaps: Where no studies exist, I’ve noted speculation and cited related research for 
context. 

 

 


