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Chronic stress leaves a clear imprint on your brain, and the effects reach far deeper than

feeling overwhelmed or emotionally drained. It disrupts the very systems responsible for

mood, motivation, and mental clarity, pushing your brain into a state where resilience

Chronic Stress Is Strongly Linked to Depression - and
Research Suggests Progesterone May Help
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Chronic stress is associated with measurable brain inflammation that may disrupt mood,

motivation, and cognitive clarity, creating a biological state that researchers describe as

resembling clinical depression



Progesterone appears to interact with this stress chemistry. Research indicates it may

lower cortisol activity, support calming GABA pathways and help maintain healthy

metabolic function



In a six-week rat study, progesterone reduced stress-induced depression-like behaviors,

improving motivation and activity levels, and lowering inflammatory signaling in the brain



Progesterone's proposed mood-related actions extend beyond inflammation reduction,

with commentary on the research pointing to effects on cortisol metabolism, thyroid

activity, and the systems involved in emotional resilience



Daily habits such as eating enough healthy carbohydrates and engaging in regular

movement may help lower cortisol, supporting the same stress pathways natural

progesterone acts on


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becomes harder to access. When this pressure builds day after day, the result is a

predictable shift toward low mood, irritability, loss of interest, and a growing sense that

you're running on fumes.

These changes aren't signs of weakness — they're biological signals that your stress

circuitry is overheating. What often goes unnoticed is how this process reshapes your

brain at a chemical level. Stress doesn't stay confined to thoughts or emotions; it alters

the pathways that govern inflammation, energy production, and emotional regulation.

As this internal pressure rises, it disrupts sleep, strains memory, and blunts your ability

to rebound from everyday challenges. Left unaddressed, chronic stress gradually pulls

you into patterns that resemble clinical depression, complete with exhaustion, cognitive

slowdown, and emotional withdrawal. That said, progesterone appears to interact with

this overloaded system.

Going deeper into this premise, progesterone may temper cortisol-driven stress

chemistry, support your brain's natural calming pathways, and help maintain metabolic

stability. This points to an important idea: The biology underlying depression-like states

may not be fixed — it appears to respond to specific signals, and progesterone is one

researchers are actively studying. Research also reveals how stress alters your brain —

and how progesterone helps restore balance.

Progesterone Reduced Stress-Triggered Brain Inflammation in
Rats

A study published in Behavioural Brain Research investigated how chronic unpredictable

mild stress affects brain function and mood.  Researchers exposed male Sprague-

Dawley rats (six per group) to six weeks of shifting stressors followed by two weeks of

progesterone treatment, to determine how stress alters inflammation, behavior, and

specific biochemical pathways tied to depression. This model is widely used because it

reliably produces the same emotional and behavioral changes seen in human

depression, including loss of interest, reduced movement, and withdrawal.
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• Stress-exposed animals developed clear depression-like symptoms — The study

population consisted of healthy rats that were gradually pushed into a depressed

state by repeated stress exposure, creating a controlled way to observe the

biological fallout of chronic stress.

The rats showed reduced motivation, impaired pleasure response, and dramatic

drops in physical activity — clear indicators of a stress-induced mood disruption.

These changes suggest that stress-related mood disruption has a measurable

biological component — in this model, one closely tied to inflammation in the brain.*

• Progesterone improved behavior and restored motivation — Progesterone restored

normal behavior after stress exposure, with the rats showing renewed interest in

rewarding activities and healthier movement patterns.  This improvement suggests

that, in this model, progesterone acted on the inflammatory signaling associated

with the behavioral changes rather than on behavior alone.

• Inflammation markers dropped sharply with progesterone treatment — The

progesterone-treated group experienced major reductions in inflammatory

cytokines — specifically, two molecules measured in blood serum, interleukin-1

beta, and tumor necrosis factor alpha, which rise during chronic stress and have

been linked in other research to mood, memory, and sleep. Note that these were

serum measurements rather than direct measures of brain inflammation, and

whether comparable reductions produce clearer thinking or steadier emotions in

people was not tested here.

• The study measured fast, measurable biological changes — Within the study

window, progesterone reduced inflammatory markers and depression-like behavior

over a two-week treatment period. How quickly a comparable response might occur

in humans has not been established.

The researchers showed that progesterone suppressed the NLRP3 inflammasome,

a molecular alarm system that senses danger signals and triggers inflammatory

cascades in the brain. The researchers propose that limiting this pathway may be
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part of how progesterone influenced the animals' behavior.

• Progesterone turns down the "ignition switch" for inflammation — The study found

that progesterone lowered caspase-1, an enzyme that converts inactive cytokines

into active, inflammation-producing compounds. In simple terms, progesterone

dampened a biochemical switch involved in turning on inflammation.

According to the findings, progesterone reversed inflammatory changes in the

hippocampus and prefrontal cortex — areas tied to memory, emotional balance, and

decision-making. Whether easing inflammation in these regions produces those

changes in humans was not tested in this study.

*These findings are from laboratory or animal research and may not directly apply to

human health.

Multiple Proposed Pathways for Progesterone's Effects on
Stress-Driven Depression — A Commentary

In a commentary on the Behavioural Brain Research study, bioenergetic researcher

Georgi Dinkov argues that chronic stress — not "depression genes" — is a primary driver

of the development of depressive symptoms.  He presents natural bioidentical

progesterone as a candidate warranting further study in stress-induced depression.

Keep in mind that his observations are an independent analysis published on the

author's personal blog, not peer-reviewed research.

In the study, progesterone improved the rats' depression-like behaviors, including the

reduced sucrose preference researchers use as a measure of anhedonia — the inability

to feel pleasure — which is among the hardest symptoms to address in people.

Many people are told progesterone worsens mood, especially postpartum, even though

progesterone levels drop sharply after pregnancy. These findings offer a counterpoint to

that view, though the featured research I will review later also describes conditions

under which progesterone metabolites may increase rather than reduce anxiety.
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• Effective dosing matters for restoring normal mood and behavior — Dinkov

highlights that the human-equivalent dose in the study was about 1 milligram (mg)

per kilogram (kg) daily for two weeks, used after the rats already displayed

depression-like behavior.

Higher doses offered no added benefit, while lower doses were less effective. This

pattern suggests the effects observed followed a partially dose-dependent curve.

This figure is a calculated animal-to-human equivalence from a rodent study, not a

clinical dosing recommendation, and it differs from the transmucosal dosing

described later.

• Progesterone may act on the inflammation that chronic stress creates in the

nervous system — The commentary explains that chronic stress drives

inflammation in your brain and proposes that this inflammation — rather than

serotonin imbalance — is a major contributor to depression.

Progesterone lowered key inflammatory signals both in the nervous system and

throughout the body. This reduction is of particular interest where stress symptoms

include brain fog, emotional heaviness, or a "shut-down" feeling that matches

stress-related inflammation.

• Progesterone may blunt cortisol signaling (a proposed contributor to depression)

and influence cortisol metabolism — Dinkov emphasizes that progesterone acts as

a glucocorticoid receptor antagonist, which means it directly blocks excess cortisol

from exerting its harmful effects. It also inhibits an enzyme that increases cortisol

and activates another enzyme that breaks cortisol down. These combined actions

are proposed to lower cortisol production and increase cortisol deactivation.

• Progesterone activates calming GABA pathways that may help steady mood and

quiet internal tension — The commentary highlights that progesterone is a strong

GABA agonist, strengthening your brain's main calming system. GABA-supporting
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compounds have been studied in depression, and progesterone's activity on this

pathway is one proposed explanation for its reported effects on anxious thinking,

emotional reactivity, and stress-driven irritability.

Dinkov notes that progesterone also promotes thyroid activity, especially T3-related

metabolic pathways. Pro-thyroid signals have been studied in depression, which in

his view, would mean progesterone acts not only through cortisol and inflammation

but also by influencing whole-body energy production.

• How progesterone's proposed mechanisms compare with selective serotonin

reuptake inhibitor (SSRIs) — The commentary explains that antidepressant SSRIs

appear to work — when they work at all — because they lower inflammatory

biomarkers, not because they increase serotonin.

Dinkov argues progesterone may act on inflammation while also influencing

cortisol, GABA, and thyroid pathways. However, no head-to-head trials have

compared progesterone with SSRIs for depression, so this is mechanistic reasoning

rather than clinical evidence. That said, if you’re currently taking an antidepressant,

do not stop or change the dosing schedule without guidance from the clinician who

prescribed it.

Progesterone Shapes How Your Brain Processes Emotion Across
Your Lifetime

A related review published in Frontiers in Neuroendocrinology examined how

progesterone receptors throughout your brain influence emotional processing, stress

response, and cognitive function across puberty, the menstrual cycle, pregnancy,

postpartum, and menopause.

The review sought to map out when and where progesterone affects the female brain,

and how those shifting effects explain changes in mood, emotional sensitivity, and

resilience throughout life. By understanding these patterns, you gain a clearer picture of
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why your emotional experience changes across hormonal transitions — and how to work

with your biology instead of feeling blindsided by it.

• There are distinct patterns of progesterone effects in healthy females of different

ages — The authors focused on healthy women experiencing normal hormonal

transitions and documented how emotional reactivity, memory performance, and

stress sensitivity shift as progesterone levels rise or fall. This shows that mood

changes are not character flaws — they're biological signals tied to hormone

receptor activity in brain regions that regulate emotion, fear, reward, and social

processing.

• Moderate progesterone enhances emotional sensitivity, while higher levels shift

your brain toward a calmer, more inhibited state — Amygdala activity — a brain

region involved in processing emotion and threat — is influenced in a dose-

dependent pattern.

At moderate levels, progesterone increases amygdala reactivity, heightening

emotional awareness and sensitivity to social cues. At higher levels, it inhibits

amygdala activity, creating a more muted, stabilizing emotional tone. This gives you

an explanation for why certain phases of the menstrual cycle feel emotionally

"louder," while others feel more inward or subdued.

• Changes in progesterone shape memory and how you interpret emotional events —

Progesterone affects hippocampal pathways tied to memory formation and the

emotional coloring of memories. This means progesterone influences how you

store and recall emotionally charged experiences. The review reports reduced

amygdala activity during memory tasks alongside lower recognition accuracy after

progesterone administration, which the authors suggest may relate to the cognitive

complaints some women report during pregnancy.

• Healthy emotional regulation depends on how well progesterone receptors

communicate with stress circuits — The researchers describe how progesterone

receptor activation interacts with the hypothalamic-pituitary-adrenal (HPA) axis —



your brain's stress-control system — to influence your threshold for overwhelm,

irritability, and emotional exhaustion.

When receptor activity is efficient, your brain handles stress with more flexibility and

quicker recovery. When the signaling is disrupted, stress feels heavier and harder to

shake.

• Progesterone metabolites create rapid calming effects through GABA receptors —

The review explains that progesterone's metabolites directly modulate GABA

receptors, producing fast-acting effects on emotional stability, anxiety levels, and

sleep quality. The relationship is not linear — the authors describe an inverted U-

shaped pattern in which allopregnanolone appears calming at both low and high

levels but may increase anxiety at intermediate levels.

This is different from the longer-term metabolic effects discussed in earlier

sections — here, the focus is on moment-to-moment emotional regulation. This

means your internal sense of calm may depend in part on how efficiently

progesterone metabolites activate these receptors.

Strengthening Your Brain's Stress Resilience

Your next step is putting this information into action in a way that restores balance to

your brain, lowers the stress load that triggered the problem in the first place, and

supports the hormonal and metabolic pathways that keep your mood steady.

You've already seen how stress appears to flip specific inflammatory switches and how

progesterone may support healthier signaling. Now, it's about giving your brain the

environment it needs to shift out of survival mode and into repair mode. Think of this as

your personal blueprint for rebuilding emotional strength from the inside out.

1. Lower your daily stress load so your brain stops triggering inflammatory pathways

— If you push through the day without breaks, your brain stays locked in a stress

response that disrupts mood circuits. Instead, create small recovery points



throughout your day — 60 seconds of slow breathing, stepping outside for fresh air,

or pausing screens for a moment.

These short resets may help ease your nervous system out of "alarm mode," which

research suggests may lower the inflammatory pressure associated with low mood,

irritability, and emotional overwhelm.

2. Add healthy carbs and regular exercise to support your body's natural

antidepressant systems — If you're eating too few carbohydrates, your body raises

cortisol just to produce enough glucose to keep you functioning. Over time, this

drives tension, low mood, and accelerated aging. Including healthy carbs — about

250 grams daily — helps lower cortisol naturally.

Focus on fruits and white rice first if your gut is unhealthy, then gradually add root

vegetables, non-starchy vegetables, starchy vegetables like sweet potatoes, and

finally minimally processed whole grains.

Movement is just as important. Exercise releases endorphins, improves emotional

resilience, lowers cortisol, and strengthens your sleep quality. If you haven't been

active, start now — even light or moderate movement like walking shifts your brain

into a healthier, more adaptive stress rhythm. For guidance on structuring your

training, “Nailing the Sweet Spots for Exercise Volume” is a great resource to help

you build a sustainable regimen.

3. Create hormonal stability by removing stressors — If you feel emotionally volatile

during hormonal shifts, reducing things that burden your hormonal system — like

chronic sleep loss, extreme dieting, endocrine-disrupting chemicals, or excessive

endurance exercise — helps your brain respond more evenly. Your hormonal system

is sensitive to lifestyle strain. By lightening that load, you support your natural

progesterone rhythm and give your nervous system a smoother emotional baseline.

4. Build emotional buffering into your daily routine — If you feel like small things set

you off, your brain's calming circuits are overloaded. You can strengthen them with

relaxing activities that naturally engage GABA pathways — slow rhythmic
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movement, warm baths, soothing music, or journaling before bed. These habits

teach your brain to shift into the same calm, steady state described in the research.

You're training your nervous system the way you would train a muscle.

5. Discuss progesterone with your clinician if cortisol appears to be part of your

picture — The featured research and Dinkov’s commentary above describe

progesterone as a glucocorticoid receptor antagonist, which is why it is being

studied in relation to excess cortisol and the adrenaline-driven "on edge" feeling

that wears people down.

Reported effects include steadier mood, deeper sleep, and easier physical

relaxation, though individual responses vary and these outcomes are not

guaranteed. As noted below, transmucosal progesterone therapy requires a

prescription, so this is a conversation to have with a qualified health care provider

rather than a regimen to begin on your own.

FAQs About Chronic Stress, Depression, and Progesterone

Q: Why does chronic stress lead to depression?

A: Chronic stress disrupts the systems that control your mood, motivation, and

cognitive sharpness. It is associated with inflammation inside your brain, interferes

with healthy energy production and keeps your stress circuits stuck in "on" mode.

Over time, this is linked with low mood, irritability, emotional withdrawal, and

exhaustion — not because something is "wrong with you," but because your biology

may be locked into a stress-driven inflammatory state.

Q: How does progesterone appear to affect stress-induced depression?



A: Progesterone appears to act on the chemical cascade that stress creates.

Research and additional commentary by bioenergetic researcher Georgi Dinkov

describe its lowering cortisol activity, acting at calming GABA pathways, reducing

inflammatory signaling, and supporting metabolic stability. In addition, it’s proposed

that these combined effects may help restore emotional balance, mood, sleep, and

clear thinking, though the strongest evidence here comes from animal research.

Q: What did the Behavioral Brain Research study reveal about progesterone?

A: The study showed that male rats exposed to chronic stress developed strong

depression-like symptoms — and progesterone significantly reduced them.  It

improved behavior and motivation, lowered inflammatory markers, and dampened

the NLRP3 alarm pathway the researchers link to depression-like states. The

improvements occurred over a two-week treatment window in animals; comparable

human results have not been established.

Q: What did Georgi Dinkov add to our understanding of progesterone and stress?

A: Dinkov emphasized that stress — not genetics — is a primary driver of depression

and that progesterone directly counteracts the physiological changes behind it. He

highlighted how progesterone blocks cortisol at its receptors, improves cortisol

metabolism, supports thyroid function, and amplifies your brain's calming chemistry.

These proposed actions are why he considers natural progesterone worth further

study as a multi-pathway approach. Note that his commentary is an independent

analysis rather than peer-reviewed research.

Q: Besides progesterone, what else helps stabilize mood and reduce stress-related

depression?
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A: Healthy carbohydrates and regular movement work together to help lower cortisol

and support a more resilient stress response. Eating enough natural carbs prevents

cortisol from rising just to produce glucose, while exercise boosts endorphins,

improves sleep, and strengthens emotional resilience. These habits give your brain

the metabolic support it needs to stay balanced, especially when paired with

progesterone.

This article is for informational purposes only and does not constitute medical advice.

Consult a qualified health care provider before making changes to your health regimen.

How to Use Progesterone

Before you consider using progesterone, it is important to understand that it is not a

magic bullet, and that you get the most benefit by implementing a Bioenergetic diet

approach that allows you to effectively burn glucose as your primary fuel without

backing up electrons in your mitochondria that reduces your energy production. My new

book, “Your Guide to Cellular Health: Unlocking the Science of Longevity and Joy,”

covers this process in great detail.

Once you have dialed in your diet, an effective strategy that can help counteract

estrogen excess is to take transmucosal progesterone (i.e., applied to your gums, not

oral or transdermal), which is a natural estrogen antagonist. Progesterone is one of only

three hormones I believe many adults can benefit from. (The other two are DHEA and

pregnenolone.)

I do not recommend transdermal progesterone, as your skin expresses high levels of 5-

alpha reductase enzyme, which causes a significant portion of the progesterone you're

taking to be irreversibly converted primarily into allopregnanolone and cannot be

converted back into progesterone.

Ideal Way to Administer Progesterone



Please note that when progesterone is used transmucosally on your gums as I advise,

the FDA believes that somehow converts it into a drug and prohibits any company from

advising that on its label. This is why companies promote their progesterone products

as "topical."

However, please understand that it is perfectly legal for any physician to recommend an

off-label indication for a drug to their patient. In this case, progesterone is a natural

hormone and not a drug and is very safe even in high doses. This is unlike synthetic

progesterone called progestins that are used by drug companies, but frequently, and

incorrectly, referred.

Dr. Ray Peat has done the seminal work in progesterone and probably was the world's

greatest expert on progesterone. He wrote his Ph.D. on estrogen in 1982 and spent most

of his professional career documenting the need to counteract the dangers of excess

estrogen with low LA diets and transmucosal progesterone supplementation.

He determined that most solvents do not dissolve progesterone well and discovered

that vitamin E is the best solvent to optimally provide progesterone in your tissue.

Vitamin E also protects you against damage from LA. You just need to be very careful

about which vitamin E you use as most supplemental vitamin E on the market is worse

than worthless and will cause you harm not benefit.

It is imperative to avoid using any synthetic vitamin E (alpha tocopherol acetate — the

acetate indicates that it's synthetic). Natural vitamin E will be labeled "d alpha

tocopherol." This is the pure D isomer, which is what your body can use.

There are also other vitamin E isomers, and you want the complete spectrum of

tocopherols and tocotrienols, specifically the beta, gamma, and delta types, in the

effective D isomer. As an example of an ideal vitamin E, you can look at the label on our

vitamin E in our store. You can use any brand that has a similar label.

You can purchase pharmaceutical grade bioidentical progesterone as Progesterone

Powder, Bioidentical Micronized Powder, 10 grams for about $40 on many online stores

like Amazon. That is nearly a year's supply, depending on the dose you choose.



However, you will need to purchase some small stainless steel measuring spoons as you

will need a 1/64 tsp, which is 25 mg and a 1/32 tsp, which is 50 mg. A normal dose is

typically 25 to 50 mg and is taken 30 to 60 minutes before bed, as it has an anti-cortisol

function and will increase GABA levels for a good night's sleep.

If you are a menstruating woman, you should take the progesterone during the luteal

phase or the last half of your cycle, which can be determined by starting 10 days after

the first day of your period and stopping the progesterone when your period starts.

If you are a male or non-menstruating woman, you can take the progesterone every day

for four to six months and then cycle off for one week. The best time of day to take

progesterone is 30 to 60 minutes before bed as it has an anti-cortisol function and will

increase GABA levels for a good night's sleep.

This is what I have been personally doing for over a year with very good results. I am a

physician so do not have any problems doing this. If you aren't a physician, you should

consult one before using this therapy, as transmucosal progesterone therapy requires a

doctor's prescription.
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