Esketamine is a medication used for severe, treatment-resistant depression, and it
represents one of the most important breakthroughs in modern psychiatric medicine. It is
closely related to ketamine — the anesthetic widely used in surgery — but esketamine is
a purified, more potent version. Potent means stronger and more effective at lower
doses. While regular antidepressants work through slow adjustments in serotonin or
norepinephrine systems, esketamine works on an entirely different brain pathway: the
glutamate system. Glutamate is the brain’s main excitatory neurotransmitter, meaning it
increases neuronal firing and is essential for learning, memory, and brain plasticity. Brain
plasticity means the ability of neural circuits to rewire, adapt, and grow.

Esketamine is taken as a nasal spray under medical supervision. Unlike traditional
antidepressants that take weeks to show improvement, esketamine often works within
hours. This speed makes it valuable for people experiencing deep, unrelenting
depression or suicidal thoughts — situations where waiting weeks for relief isn’t safe.
When people say esketamine “rescues” the brain, they are describing its rapid ability to
reduce emotional pain by activating dormant neural pathways. Dormant means inactive
or underused. Severe depression shuts down brain regions responsible for emotion,
motivation, and decision-making. Esketamine jolts these circuits awake by strengthening
communication between neurons.

The mechanism behind esketamine centers on NMDA receptors. NMDA receptors are a
type of glutamate receptor involved in synaptic plasticity — the strengthening of neural
connections. Esketamine blocks these receptors in a controlled way. It may seem strange
that blocking something creates improvement, but the brain responds by increasing
glutamate release in other pathways. This surge of glutamate activates AMPA receptors
— another class of glutamate receptors — which kickstart rapid neural growth. This
neural growth is believed to reverse the “shrinking” effects of long-term depression on
parts of the brain like the prefrontal cortex. The prefrontal cortex controls planning,
emotional regulation, and decision-making.

Depression reduces the number and strength of synaptic connections. Synaptic
connections are the tiny communication bridges between neurons. When depression is
intense, these bridges deteriorate. Esketamine helps rebuild them. The rebuilding
process is reinforced by the production of BDNF — brain-derived neurotrophic factor.
BDNF is a protein that acts like fertilizer for neurons, helping them grow new branches,
strengthen existing connections, and repair damaged networks. With higher levels of
BDNF, the brain becomes more adaptable, resilient, and responsive to positive change.

Esketamine also affects the default mode network (DMN), a set of interconnected brain
regions that become overly active during depression. An overactive DMN traps people in
rumination — rumination meaning repetitive, intrusive, negative thinking loops.
Esketamine disrupts these loops, allowing the brain to break free from thought patterns
that fuel hopelessness. This disruption creates a window of mental flexibility where
therapy, coping skills, and positive behaviors become easier to adopt.



Another important effect of esketamine is its ability to reduce suicidal thinking quickly.
Traditional antidepressants do not act fast enough to stop acute suicidal crises. Acute
means sudden and intense. But because esketamine rapidly increases neural signaling
and connectivity, it can shift a person’s emotional state in a matter of hours. This is why
it is used in controlled clinical settings with close monitoring. People receiving
esketamine must stay in the clinic or hospital for a few hours after dosing because it can
temporarily alter perception and blood pressure.

The drug’s relationship to ketamine explains some of its side effects. Esketamine can
produce dissociation — dissociation meaning a feeling of separation from one’s body,
thoughts, or surroundings. This state is not dangerous when monitored, but it can feel
strange or dreamlike. Dissociation happens because the NMDA receptors ketamine and
esketamine target are involved not only in depression but also in sensory integration —
the brain’s ability to combine information from inside and outside the body. When these
receptors are temporarily disrupted, perception becomes fluid and less anchored.

Esketamine is not a first-line antidepressant because it is powerful and requires medical
supervision. First-line means the typical or standard treatment used before stronger
options. It is reserved for people who failed multiple antidepressants or whose
symptoms are so severe they require immediate intervention. The dosing schedule
typically involves more frequent treatments at the beginning — such as twice weekly —
and then gradually spacing them out as symptoms improve.

One of the biggest advantages of esketamine is that it allows the brain to relearn
emotional balance more quickly. Instead of acting on mood indirectly through serotonin
— which influences mood slowly through broad chemical regulation — esketamine acts
directly on neural circuits. It triggers a cascade of biological events: glutamate release,
AMPA activation, BDNF production, synaptic strengthening, and neural rewiring. This
cascade creates measurable structural changes in the brain that correlate with emotional
relief.

Critics sometimes worry about addiction or misuse because ketamine itself can be
abused recreationally for its dissociative effects. But esketamine treatments occur in
controlled environments with precise dosing, medical monitoring, and no take-home
supply. The structure of treatment prevents misuse. Moreover, esketamine affects brain
pathways differently from addictive drugs like opioids or stimulants. Addictive drugs
strongly stimulate dopamine reward circuits. Esketamine’s primary action is on
glutamate and plasticity circuits, not reward circuits.

Esketamine is especially valuable for patients with depression linked to trauma. Trauma
changes brain circuitry — particularly the amygdala (fear center) and prefrontal cortex
(control center). These circuits become rigid, overly reactive, or disconnected.
Esketamine’s plasticity-boosting effects help the brain reorganize those circuits, creating
new patterns that are less dominated by fear or rumination. This is why some patients



report breakthroughs in therapy shortly after esketamine sessions. The brain becomes
more open to processing memories and adopting new emotional patterns.

Because esketamine increases neural communication, it can sometimes produce
temporary changes in blood pressure. This is why clinics monitor patients’ vital signs
during and after treatment. Vital signs include blood pressure, heart rate, and oxygen
levels. These temporary shifts stabilize as the drug wears off, which usually takes about
two hours. Patients are not allowed to drive afterward, not because it is dangerous
long-term, but because the short-term dissociative effects can impair attention.

One of the most important facts about esketamine is that it does not cure depression. It
creates a biological environment where the brain can heal more effectively. Depression is
multi-layered — involving biology, psychology, environment, and history. Esketamine
repairs damaged circuits but long-term stability also requires therapy, behavioral change,
and lifestyle support. Think of esketamine as a catalyst. A catalyst is something that
accelerates a process without being the entire process itself. It opens the door, but the
person must walk through with ongoing care.

Esketamine also represents a shift in psychiatric science. For decades, depression
treatments focused on monoamines — serotonin, dopamine, and norepinephrine —
because those chemicals were easier to study. But esketamine proves that glutamate
pathways may be even more important. Glutamate controls learning, memory, and
flexibility. Depression is not simply “low serotonin.” It is a condition where the brain
becomes rigid, disconnected, and less able to adapt. Esketamine restores flexibility.
Flexibility in neural pathways means the brain can shift out of harmful emotional loops
more easily.

Because esketamine stimulates plasticity, timing matters. When people undergo therapy
shortly after treatment, they often create deeper changes because the brain is in a
receptive state. This is similar to how learning becomes easier after sleep or exercise.
The brain enters a window where new connections form rapidly. For depression therapy,
this window allows new thoughts and emotional responses to anchor themselves more
firmly.

There is a deeper reason why esketamine works so quickly. Depression shrinks the
number of dendritic spines on neurons. Dendritic spines are small protrusions where
synapses form — synapses being the connection points between neurons. The fewer the
spines, the weaker the circuit. Esketamine rapidly increases spine formation. New spines
mean new communication routes. This gives the brain a physical boost that people can
feel emotionally within hours.

As powerful as esketamine is, it is not meant to be used alone. It is paired with traditional
antidepressants because the fast-acting effects of esketamine complement the
slow-acting stabilization that other medications provide. It creates a bridge between



crisis and recovery, giving patients enough relief to engage in therapy, work,
relationships, and self-care.

At its core, esketamine is a reminder of how dynamic the brain truly is. The brain is not a
fixed structure. It is a constantly shifting network of electrical and chemical signals
shaped by experience. Depression disrupts that network, locking it into rigid, painful
loops. Esketamine disrupts the rigidity and restores movement, communication, and
hope.

In its most essential understanding, esketamine is a brain “reboot” tool — not erasing
identity, but refreshing circuitry. It increases communication, restores flexibility,
reconnects pathways shut down by depression, and produces rapid relief in situations
where traditional medications fail. It is a scientific reminder that healing is possible even
when the brain feels stuck.



