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What Is Vasopressin?

Oxytocin, referred to as the "cuddle hormone", gives us that "warm and fuzzy
feeling." It's because oxytocin via the oxytocin pathway helps recruit serotonin and
is associated with a sense of calm and safety, social bonding, trust, and
empathy. (3) It’s also important in labor, delivery, and infant care. (1)

Vasopressin via the vasopressin pathway is part of the fight-or-flight response and
can lead to social avoidance and anxiety, defensiveness, and aggression. (3)

Vasopressin and oxytocin responses are epigenetic, (3) meaning our bodies can
learn to adjust long-term reaction to stimuli. This also underscores the importance
of therapy. Many of these responses are learned over time, potentially as a
reaction to repeated environmental (school or work), relationship, or even
situational stressors. Just as these reactions didn’t develop overnight, it takes time
to reframe our response for negative (or even just potentially negative) situations.

Vasopressin (AVP) has a half-life of 24 minutes. (1) While half-life may not be an
accurate predictor of how long vasopressin can affect other systems, it does help
us understand that a person needs some time to "calm down."

Vasopressin is a neurotransmitter and hormone that is referenced in medicine and in
human behavior research.

In medicine, it's referred to as AVP (arginine vasopressin) and ADH (antidiuretic
hormone.) Because of AVP's role in vasoconstriction, a synthetic form is often used
to raise blood pressure during septic shock. (1)

In human behavior, Fisher outlined hormonal roles in attraction, lust, and
attachment. Attachment may involve the interplay of oxytocin and vasopressin. (2)

There’s an important reason they need to work together in human bonding.
They help us build affiliation for others while also boosting the need to protect them.
Otherwise, oxytocin without vasopressin can lead to non-exclusive bonds while
vasopressin without oxytocin can lead to anxiety and avoidance. (3)

So what can cause vasopressin to spike? It's typically released by the posterior
pituitary in response to high serum osmolarity (high concentration of particles in the
blood and dehydration), stress, inflammatory signals, and some medications. Here are
two other important findings before we jump into vasopressin's effect:
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How It Affects The Body

Vasoconstriction &
hypertension. 

Cortisol synthesis &
secretion in HPA axis,
circadian rhythm in the
hypothalamus, pain, &
emotional and adaptive
behavior regulation.

Platelet aggregation in
blood vessels.

Chemotaxis, chemokine,
& antibody production in
leukocytes.

Glycogenolysis &
gluconeogenesis in the
liver.

Myocardial hyper-
trophy, V1aR mRNA
upregulation (increase in
receptors on target cells),
vasoconstriction, &
hypertension in smooth
muscles.

Contractions in the
uterus.

Causative upregulation
in castration resistant
prostate cancer.

Unknown in the
prostate, lungs, &
skeletal muscle.

V1a Receptors
Mediates: 

Release of ACTH in the
anterior pituitary
gland. (With CRH
effects, important for
the maintenance of
ACTH & corticosterone
levels in the endocrine
stress response.)

Locally released within
the adrenal gland
where it hypothetically
mediates cortisol
release & acts as a
paracrine factor to
stimulate adrenal
steroidogenesis.

Glucagon release,
intracellular Ca2+
regulation, & cell
proliferation in the
pancreas.

Unknown in the
kidney.

V1b Receptors
Mediates:

Anti-inflammatory in
lungs.

Remodeling in the
bone.

Vasodilation in the
smooth muscle.

Signal transduction,
AQP2 shuttling to cell
surface and water
permeability, AQP2
mRNA synthesis, &
intracellular cAMP
regulation in the
kidney.

V2 Receptors
Mediates:

Vasopressin is important in maintaining blood flow and initiating responses to danger
or unease. According to Enhörning and Melander (4) and Sparapani (1), vasopressin
creates different responses in the body based on which receptors it binds to:
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Raising blood pressure to deliver resources throughout the body.

Increasing the production of glucose for energy and keeping blood sugar from
dropping too low via glucagon.

Boosting an adrenaline response which also helps redirect blood flow to the
heart and lungs, and block pain perception.

Enhancing attention and alertness by managing the stress response and
circadian rhythm.

Mitigating inflammation in the lungs to potentially help with lung capacity. 

Boosting antibody production, platelet aggregation (clotting), and bone
remodeling to fight infection, reduce bleeding, and heal bone damage. 

Retaining fluids through an antidiuretic action. 

Increasing muscle mass and hormone receptor sensitivity for fighting or
running. (1,4)

Limiting or even suppressing LNAAs (large neutral amino acids) from crossing
into the brain. (5) This can include L-tryptophan and L-tyrosine (some of the
building blocks for serotonin and dopamine, respectively) to help the body utilize
serotonin for blood clotting (6, 7) and both for GI motility (7, 8, 9.)

Triggering the fight-or-flight response

What is the purpose of vasopressin mediating processes throughout the body? The
biological basis — as vasopressin helps facilitate the fight-or-flight response — may
be to make someone more vigilant and have the ability to take on (or run) from a
predator at a moment's notice by:

This works in times of danger. But the body isn't meant to be in a constant state of
fight-or-flight. As Carter noted, vasopressin should spike in acute stress. And
neurotransmitters like oxytocin helps to mitigate it. But vasopressin, as well as
oxytocin, responses can be epigenetically tuned. (3) This means that our bodies can
learn to adjust long-term output and reaction to stimuli. In chronic stress, Carter
hypothesized that vasopressin can rise too much. And in intense stress or traumatic
situations, the vasopressin and oxytocin responses can be unpredictable.
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Metabolic Syndrome - AVP (arginine vasopressin) may play a role in the
development of MetS, which includes the following components: "hypertension,
obesity, insulin resistance, pro-inflammatory and pro-thrombotic state,
dyslipidemia, including elevated triglycerides (TGs) and apolipoprotein B-containing
lipoproteins, and low high-density lipoproteins, non-alcoholic fatty liver disease,
and sleep apnea."

Diabetes Mellitus - Because vasopressin increases the production of glucose and
also works to keep blood sugar from dropping too low, elevated AVP levels can lead
to hyperglycemia.

Chronic Kidney Disease and PKD - Vasopressin affects glomerular filtration rate
(GFR.) Hyperfiltration may induce glomerulosclerosis, proteinuria, and worsening
kidney disease. Desmopressin, a synthetic form of vasopressin, can increase urine
osmolality and significantly increase UAE (urinary albumin excretion.) There's also
evidence that AVP is linked to cases of diabetes insipidus, characterized by an
imbalance of fluids in the body.

Heart Issues - Not only does AVP raise blood pressure, but Sparapani et al noted
that "chronic AVP hyperstimulation eventually impairs the heart’s mechanical
function, promotes extensive cardiac remodeling, and causes fluid imbalances that
synergistically exacerbate cardiac dysfunction and lead to HF." (1)

Cell Proliferation - Vasopressin helps with cell proliferation (faster cell growth) and
organ repair. This is essential for healing as part of the fight-or-flight response.
However, some cancer cells have V1a receptors as seen in castration-resistant
prostate cancer and small cell lung cancer (SCLC.)

Aging - Klotho, a transmembrane protein and hormone, "increases cellular
resistance to oxidative stress" by binding to receptors in various cells. (10) High
levels of AVP and aldosterone can diminish the expression of klotho. And klotho-
deficiency has been linked to muscular dystrophy, osteopenia, vascular
calcification, and hearing loss, which are other accelerated age-related disorders.

Inflammation - The inflammatory response to conditions like pneumonia,
encephalitis, malaria, and adult respiratory distress syndrome stimulates
vasopressin via cytokines. So vasopressin helps fight inflammation through
immunomodulatory properties, particularly in the lungs. In response to general
inflammation, AVP can stimulate the production of cytokines and antibodies. But
AVP can stimulate the release of prolactin, a pro-inflammatory peptide, which can

This part is not meant to scare you. It's to help you understand that altered AVP
signaling or consistently elevated vasopressin can eventually contribute to (1,10):



also exacerbate inflammation. AVP "stimulates the release of cytokines, increases T
helper 1 cell actions, and augments mixed lymphocytic response further worsening
inflammation." And "excessive production of AVP due to an abnormal HPA axis may
contribute to the chronic inflammatory state." (10)

Pain Perception - Can increase pain threshold in the brain or treat in the body. But
peripheral vasopressin cannot cross the blood-brain barrier. (1,10)

Bone Structure - Syndrome of Inappropriate Antidiuretic Hormone Secretion
(SIADH) can lead to bone resorption and the release of sodium from the bone in
roughly 50% of chronic hyponatremic syndromes. Chronic hyponatremia can
increase the chances of osteoporosis. (10)

Other processes or conditions that vasopressin may play a role in are
homeostasis, infection, nausea, and chronic fatigue. (1,10, 11, 12)

High Serum Osmolarity - This is considered one of the most sensitive stimuli for
the secretion of vasopressin. (Dehydration is one cause of high serum osmolarity.)
One reason is that vasopressin helps the body retain fluid. Since the human body
can only live a few days without water, there may be inherent biological stress to
dehydration: a need to find a water source as soon as possible. Nausea and
hypoglycemia can also cause ADH (or antidiuretic hormone, another form of
vasopressin) to rise. (1,10)

Stress - According to Mavani et al, "psychosocial stress amplifies the action of AVP
on the pituitary through V1b receptors to release ACTH." (And it's important to
keep in mind that vasopressin — along with oxytocin — are epigenetic.) (1,3,10)

Inflammatory Signals - Cyotkines can help stimulate vasopressin as a way to fight
inflammation. But vasopressin also has immunomodulatory properties and can
stimulate the release of prolactin. (10)

Some Medications - An informal search online has shown over 250 drug
interactions with vasopressin (including alcohol), with 1/5 being major interactions.
So it's important to talk to a doctor before taking any medication or supplements.
Due to vasopressin's antidiuretic properties, people may crave diuretics like
caffeine and beer in stressful times. However, mild dehydration can increase
vasopressin again. Nicotine can also raise vasopressin. So some habits may seem
to help in the short-term but can make anxiety worse long-term. This is why
therapy is important when vasopressin is too high in a stress response. (11, 13)

Before we get into ways that it affects the mind, let's look at what can cause
vasopressin to spike. It's typically released in response to:

How It Affects The Body
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Normally, oxytocin (OT) and vasopressin (VP) are both present and accessible.
In acute stress (normal stress), both OT and VP should spike.
In chronic or mild stress, VP can rise more than OT.
In intense stress or trauma, the levels can be unpredictable. (3)

Hypothalamic–Pituitary–Adrenal (HPA) Axis - Due to the types of vasopressin
receptors in the hippocampus, hypothalamus, cerebral cortex, and pituitary,
Mavani et al noted that both "oxytocin and vasopressin have a significant effect on
psychological and cognitive functions." Primarily that "endogenous AVP increases
anxiety while endogenous oxytocin is anxiolytic." And a dysregulation between
them can contribute to various mental diagnoses. (1,10)

Cognitive Function - The direct link between vasopressin and cognition needs to
be researched further. But by association, Mavani et all noted that mild
dehydration "was associated with deterioration in cognitive performance, visual
vigilance, and an increase in tension, anxiety, and fatigue." Hydration also helped
reduce the intensity and duration of migraines. As mentioned earlier, vasopressin
(which is also known as ADH or an antidiuretic hormone) is sensitive to signs of
dehydration, such as high serum osmolality.

Studies of vasopressin come from both medical and human behavior research. And it
can help us better understand both short- and long-term mental health issues, trauma,
and diagnoses. Let's look at some of the research behind vasopressin-based
behavioral changes and how those may hypothetically manifest. 

As mentioned before, Fisher outlined how attachment may involve the interplay of
oxytocin and vasopressin. (2) Carter has also looked at these hormones and
hypothetical changes due to their epigenetic capabilities:

Oxytocin via the oxytocin pathway is associated with a sense of calm and safety,
social bonding, trust, and empathy. And vasopressin via the vasopressin pathway is
associated with social avoidance and anxiety, defensiveness, and aggression. (2) 
Working together in human bonding, they help us build affiliation for others while also
boosting the need to protect them. Otherwise, oxytocin without vasopressin can lead
to non-exclusive bonds while vasopressin without oxytocin can lead to anxiety and
avoidance. (3)

But before we talk about specific behaviors vasopressin can induce, let's discuss
Sparapani (1) and Mavani's (10) findings on how it can affect the following:
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Abnormal Social Behavior - Carter noted that oxytocin and vasopressin are
supposed to work together to promote pair bonding. Specifically, vasopressin
facilitates "sympathetic arousal, mobilization (flight–flight responses), or in more
extreme cases a metabolically conservative, shutdown response." But in intense
stress or trauma, vasopressin can override oxytocin mechanisms. (1,3,14) Which in
turn could also override a "stress-coping" mechanism, leading to social anxiety and
avoidance, aggression, and defensiveness. And in more rare cases, it could facilitate
other stressors to create paranoia, obsessive thinking, and compulsions.

Diagnoses - Increased vasopressin (and in some cases altered oxytocin) to varying
degrees has been associated with depression, anxiety, social anxiety, attachment
disorders, Autism Spectrum Disorder (ASD), Borderline Personality Disorder (BPD),
Obsessive-Compulsive Disorder (OCD), and Williams Syndrome (which can include
ADHD). It may also contribute to diagnoses such as attention-deficit hyperactivity
disorder (ADHD), other personality disorders, as well as the physiological
conditions mentioned in the "How It Affects The Body" section. Bipolar Disorder
(BD) and Schizophrenia were linked to decreased AVP levels. (1,10) 

Some examples of what vasopressin can trigger or worsen —
Due to dehydration, stress, inflammation, illness, and certain medications. (3)

Mild:
- Anxiousness
- Bloating
- Cravings (Including
Caffeine, Carbs, Alcohol)
- Depressive Moments
- Fatigue
- Feeling Overwhelmed
- Fidgeting
- Frustration & Anger
- Higher Blood Pressure
- Higher Blood Sugar
- Hyperactivity
- Sleep Disturbances
- Tunnel Vision &
Trouble With Focus

Moderate:
- Chronic Anxiety
- Chronic Depression
- Bowel Changes
- Emotional
Dysregulation
- Feeling Overstimulated
- General & Joint Pain
- Hyperglycemia
- Hypertension
- High Cholesterol
- Insomnia
- Kidney Stones
- Metabolic Syndrome
- Social Anxiety
- Signs of Aging

Severe:
- Addiction
- Bone Resorption &
Osteoporosis
- Chronic Kidney
Disease & PDK
- Diabetes
- Heart Failure
- Pregnancy Issues
(e.g. Pre-Term Labor
& Pre-Eclampsia)
- Worsening Symptoms
of Diagnoses (Including
Anxiety, Fear, Lethargy,
Paranoia, Compulsions,
& Obsessive Thoughts.)



So, what does this mean for mental health? 

We've long discussed the affects of stress (including underdeveloped coping
mechanisms for it) and how it can affect our well being. But terms like anxiety and
depression can feel a bit abstract without knowing some of the mechanisms behind it.
Understanding the hormones and neurotransmitters — including vasopressin — that
can rise in those moments, how they affect our systems, and their relationship with /
modulation by other ones like serotonin and dopamine (1,3) may be the key to future
treatment options.

And one important note is how compounding stressors can lead to overwhelming
and emotional tipping points. Imagine your stress threshold as a bottle. You're not
really worried about it possibly spilling over if it's only slightly filled. 

But then work stress happens. And projects keep
mounting. All of a sudden, a third of your stress
capacity may be taken up.

Then there's managing family, friends, kids, and
other relationships. You care deeply about them but
sometimes arguments arise or the pressure of being
a good partner, parent, friend, etc. can build up.

And if you're running around a lot between work,
errands, and other commitments, you may not be
staying hydrated or eating enough. Both low
water intake and low blood sugar can trigger the
vasopressin response. Or maybe you worry about
other eating habits, and that stress can add to the
"bottle" too.

And then your system might get further activated if
you're sick. (The COVID pandemic may have added
that layer of stress to a lot of people as vasopressin
helps fight lung inflammation and pneumonia.) 

All of a sudden, your bottle is full and it feels like it
might start spilling over. Even little inconveniences
throughout the day can start adding up.

How It Can Affect The Mind

Work Stress

Mild
Dehydration

Illness

Personal
Stress
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Immobilization without fear

This is based on a "typical" oxytocin
response, in which a person is
inclined to stay and foster
a relationship.

This may be due to vasopressin not
rising or oxytocin helping to
modulate the effects of vasopressin.

Immobilization with fear

Includes potential freeze or fawn
responses in mental health.

Cortisol alone could induce
anxiousness, fear of failure /
rejection, hiding, obsessive thinking,
people-pleasing, social avoidance,
seeking comforting routines, sleep
disturbances, and trouble with
confidence and motivation.

Mobilization with fear

This is based on a "typical"
vasopressin response, pushing a
person to protect themselves and /
or others through fight-or-flight.

Catecholamines and cortisol
together can induce defensiveness,
aggression, social avoidance, and
anxiety.

Mobilization without fear

This area isn't studied as heavily as
a conflict response. 

But catecholamines alone can
induce attention-seeking behavior,
food cravings, fidgeting, impulsivity,
seeking out addictive habits, sleep
irregularities, and tunnel vision or
trouble with focus.

Its effects on other systems, 
Its ability to redirect "resources" in the body, and 
The possibility for oxytocin and vasopressin to utilize each other's receptors in
certain situations (some of which are not fully identified or understood yet.)

Stress-induced vasopressin release can make other diagnoses worse too, due to: 

The vasopressin response also may be correlated to conflict responses discussed in
human relations. Specifically, "mobilization" and "immobilization" both "with" and
"without fear." This likely depends on whether catecholamines (adrenaline /
epinephrine and noradrenaline / norepinephrine) and cortisol are recruited in the
process:



Those four states can manifest differently based on biological, psychological, and
social factors (including environment and stressors.)

High or low levels of both oxytocin and vasopressin are usually psychological
adjustments, due to epigenetic tuning of these pathways. But they could also be due to
biological conditions. One example would be in studies of some ASD groups where
oxytocin did not recruit serotonergic effects. (E.g., things like physical touch may not
have a calming effect.) Not all autistic people have this. (15) But it's an example of a
biological occurrence.

Social factors include work and school environments, relationships, and situational
stressors. Trying to concentrate in certain settings may not work well for those with
higher cortical arousal (as mentioned in the "Neurodivergence & Diagnoses"
document.) And a troubling relationship dynamic can cause undue stress.

This may also help us better understand behaviors associated with ASD, ADHD,
anxiety, depression, and other diagnoses. And also why therapy is incredibly
important. An individual may internalize the issues they're having as personal deficits.
But it can be hard (and sometimes impossible) to determine on your own whether it's a
gene difference, a learned coping mechanism, or a situational response. A therapist
can help you understand how you interpret the world, which behaviors or habits may
be causing issues, external stressors, how to approach them or set up boundaries, and
can also help refer you for additional testing.

This is also why continued research into bio-psycho-social factors is important.
(Which is one of the main reasons I compile these documents.)

How It Can Affect The Mind
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Quick reminders...
This information should not be taken as an absolute. My hope is that looking at both
medical and human behavior research behind vasopressin can help us better
understand what we currently see and help inform future studies. Some of this
information may change. New findings will better define some of these conditions.
And some of what I've noted or previous studies may even be disproven.

This is also not a diagnostic tool. Only a medical professional can evaluate you for
diagnoses. And each condition may have a different specialist who can do so.

Also, each person is different. They have a lifetime of experiences and coping skills
(including underdeveloped ones.) They also have their biological mechanisms,
psychological adjustments, and social responses that help them react to situations.
Even signs of a potential diagnosis may present differently.

My ultimate goal with this document is to help put a "name to the face" of some of
the overlapping terms. You've likely heard the general public refer to imposter
syndrome, rejection sensitive dysphoria, a highly-sensitive person or HSP, and a high
empath. These aren't traditional diagnoses. Nor are they symptoms of other
diagnoses. But all may be tied to higher levels of vasopressin, and most to a higher
level of oxytocin. And if someone does have a diagnosis, it may help us better
understand the attention-grabbing side of hyperactivity, the obsessive thoughts
related to OCD, and even parts of borderline personality disorder.

If you need help with depression, anxiety, or any of these
symptoms... 
Again, it's important to know that mental health has biological, psychological, and
social aspects to it. There may be a biological deficit that needs specific treatment. Or
a psychological approach that needs to be changed. And social factors should be
considered for how we process stress, relate to others, and ultimately thrive.

This is why therapy is incredibly important. If you have the option and ability to see
a therapist, they can help you find out what you're struggling with in these and other
areas, figure out short-term solutions, and then a long-term plan to tackle it. We're
often too close to the problem to see it. And they can even help uncover an issue that
might take us years to realize on our own. Additionally, they can help refer you to
specialists for testing or additional treatment if needed.
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