
A Guide to Testosterone
Overview

Testosterone is the body’s primary anabolic hormone. It’s a chemical messenger that
shapes everything from muscle and bone to mood, cognition, and sexual function.
Though often framed as purely a “male hormone”, it plays an essential role on both sexes.

What is Testosterone

Testosterone is a steroid hormone synthesized primarily from cholesterol. In men, it’s
produced mainly in the testes. In women, in the ovaries and in small amounts by the
adrenal glands in both sexes. It belongs to the androgen family of hormones.

Levels peak in the late teens to early twenties and decline gradually with age. In men,
roughly 1-2% per year after 30. Significantly decline is called hypogonadism.

Typical references ranges are 300-1,000 ng/dL for me and 15-70 ng/dL for women, though
labs vary and symptoms matter as much as numbers. Free testosterone (the unbound,
biologically active fraction) is equally as important and often overlooked in standard
panels.

How Does It Work

Testosterone circulates in two forms: bound (attached to proteins like SHBG [Sex
Hormone-Binding Globulin] and albumin) and free (unbound and active). Only free
testosterone can enter cells and exert effects, which is why total testosterone alone
doesn’t tell the whole story. Once inside a cell, it binds to androgen receptors and directly
influences gene expression, turning up or down the production of proteins involved in
muscle growth, metabolism, bone remodeling, and more. 

It also converts into two other active compounds.

DHT (dihydrotestosterone) - a more potent androgen; affects hair follicles, prostate,
and skin.
Estradiol - yes, men convert testosterone to estrogen; critical for bone health, libido,
and mood.

The body regulates production through the HPG axis: the hypothalamus releases GnRH
(Gonadotropin-Releasing Hormone), which signals the pituitary to release LH (Luteinizing
hormone) and FSH (Follicle-stimulating hormone), which in turn tell the testes to produce
testosterone. When levels are sufficient, the brain dials production back. This feedback
loop is exactly why exogenous testosterone suppresses the body’s own output. 



Benefits of Optimal Levels

These are benefits associated with healthy, physiological normal testosterone, not supra
physiologic or performance-enhancing doses.

On the physical side, testosterone stimulates muscle protein synthesis, reduces muscle
breakdown, improves bone mineral density, and supports favorable body composition by
reducing visceral fat and preserving lean mass. It also enhances red blood cell production
and has meaningful effects on insulin sensitivity and metabolic health.

Sexually, it drives libido in both men and women, supports erectile function and sperm
production in men, and affects arousal and clitoral sensitivity in women. On the mental and
emotional side, optimal levels are associated with motivation, drive, and reduced rates of
depression and anxiety. Low testosterone is strongly and consistently linked to fatigue,
brain fog, low mood, and diminished quality of life. Effects that are often misattributed to
stress and aging.

Testosterone Replacement Therapy (TRT)

TRT is FDA-approved for diagnosed hypogonadism, confirmed low levels combined with
symptoms. It is not approved for anti-aging, athletic performance, or general wellness,
though off-label use is widespread.

Delivery methods include:

Injections (testosterone cypionate or enanthate) - most common; weekly or biweekly
Topical gels/creams - daily application; transfer risk to others
Transdermal patches - daily; skin irritation common
Pellets - implanted subcutaneously every 3-6 months
Oral/buccal - less common; liver considerations

Good TRT management means regular monitoring of total and free testosterone, estradiol,
hematocrit, PSA, and lipids, with dosing calibrated to keep levels in the mid-to-upper
physiological range, not beyond it.

Current Research Status

The TRAVERSE Trial, published in 2023, is the largest and most rigorous TRT study to date. It
followed over 5,000 men aged 45-80 with hypogonadism and elevated cardiovascular risk
for roughly 33 months. The headline findings: TRT did not significantly increase risk of major
cardiovascular events like heart attack or stroke, and it did not meaningfully increase
prostate cancer incidence. However, it was associated with higher rates of atrial fibrillation,
pulmonary embolism, and acute kidney injury: finding that can’t be dismissed and
underscore that need proper monitoring. On the positive side, bone fracture risk was
reduced in the TRT group.
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Beyond TRAVERSE, active research is exploring testosterone’s role in metabolic syndrome
and type 2 diabetes prevention, its neuroprotective and cognitive effects over the long term,
optimal delivery protocols, and significantly its use in women, where the evidence is
growing but the field remains badly under-studied. Clinical guidelines have been updated
in recent years and will likely continue evolving.

Safety and Side Effects

The most common side effects include acne, oily skin, and fluid retention, particularly early
in therapy. Polycythemia, an elevation in red blood cell count, is a real risk that increases
clotting potential and requires monitoring. It’s typically managed through dose adjustment
or periodic blood donation. Testicular atrophy occurs because the testes reduce output
when external testosterone is supplied. Sperm production is significantly impaired on TRT,
so men who want preserve fertility need to discuss this before starting, hCG (Human
chorionic gonadotropin) can be added to help.

Sleep apnea may be worsened or triggered. Hair loss can accelerate in genetically
predisposed individuals through DHT conversion. Elevated estradiol, from testosterone
aromatizing, can cause water retention, mood swings, or gynecomastia if not managed.
HDL (High-density lipoprotein) cholesterol typically decreases, and based on TRAVERSE,
there is an increased risk of atrial fibrillation and blood clots that warrants ongoing
attention.

On the prostate: TRT stimulates prostate tissue and is contraindicated in men with active
prostate cancer. Current evidence does not support a causal link between TRT and prostate
cancer development, but men with high-risk profiles need close monitoring. Regarding the
HPG axis, extended TRT use suppresses the body’s own production. 

Natural Optimization

Lifestyle has a powerful and underappreciated impact on testosterone levels. Sleep is
foundational as testosterone is primarily produced during deep sleep, and chronic
deprivation measurable suppresses levels. Resistance training, particularly heavy
compound movements performed consistently, is one of the strongest natural stimuli for
testosterone production.

Body composition matters too. Visceral fat converts testosterone to estrogen via the
aromatase enzyme, so losing fat directly raises T.Chronic stress elevates cortisol, which is
catabolic and directly suppresses testosterone production.

Naturally, adequate dietary fat is essential since testosterone is cholesterol-derived, and
deficiencies in zinc and vitamin D are independently associated with low levels. Finally,
heavy alcohol use directly toxic to the Leydig cells that produce testosterone and causes
significant suppression.

https://www.google.com/search?q=High-density+lipoprotein&sca_esv=267922cfa28b0bd4&biw=1470&bih=712&sxsrf=ANbL-n5847ekA8CMVgbXN_5IWfS_XPOxVQ%3A1777397714385&ei=0u_waaCbF-ez2roP7qyjmA0&ved=2ahUKEwjXpuvRipGUAxVfrlYBHbygFkUQgK4QegYIAQgAEAQ&uact=5&oq=hdl&gs_lp=Egxnd3Mtd2l6LXNlcnAiA2hkbDINEAAYgAQYigUYQxixAzINEAAYgAQYigUYQxixAzIKEAAYgAQYigUYQzIKEAAYgAQYigUYQzIIEAAYgAQYsQMyChAAGIAEGIoFGEMyChAAGIAEGIoFGEMyChAAGIAEGIoFGEMyChAAGIAEGIoFGEMyDRAAGIAEGIoFGEMYsQNIhwhQggNY0wVwAXgBkAEAmAFpoAGJA6oBAzMuMbgBA8gBAPgBAZgCBKACngPCAhAQABiABBiKBRhDGLEDGIMBwgIWEC4YgAQYigUYQxixAxiDARjHARjRA8ICEBAuGIAEGIoFGEMYxwEY0QPCAhAQLhhDGMcBGNEDGIAEGIoFmAMAiAYBkgcDMS4zoAe9GbIHAzEuM7gHngPCBwUwLjEuM8gHD4AIAQ&sclient=gws-wiz-serp


Important Notes

TRT and anabolic steroid abuse are not the same thing. TRT restores levels to a normal
physiologic range under medical supervision. Anabolic steroid abuse involves doses that are
often 5–20 times the physiologic range and is associated with serious cardiovascular
damage, liver toxicity, psychiatric effects, and permanent hormonal disruption.

The direct-to-consumer "Low T clinic" landscape warrants skepticism. Many operate with
minimal oversight and financial incentives to prescribe. If pursuing TRT, the better path is
an endocrinologist or urologist experienced in androgen disorders who will properly
diagnose, monitor, and adjust treatment over time.

Women and testosterone is a topic that is routinely overlooked. Women produce and
depend on testosterone for libido, energy, mood, muscle mass, and bone density. Levels
drop sharply after menopause and can decline earlier. Evidence increasingly supports low-
dose TRT in women, but it remains under-prescribed and dramatically under-researched.

Finally, diagnosis requires more than a single low number. Symptoms must accompany low
lab values, drawn on at least two separate mornings since levels fluctuate significantly
across the day and from day to day.

Disclaimer
This information is provided for educational purposes only.
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