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Methamphetamine

Primary Disciplinary Field(s): Pharmacology, Toxicology, Neuroscience, Public Health,

Psychiatry

1. Core Definition

Methamphetamine is a potent and highly addictive central nervous system (CNS) stimulant drug.

Chemically, it is a synthetic compound belonging to the amphetamine class, specifically a

methylated derivative of amphetamine. Its unique molecular structure allows it to readily cross the

blood-brain barrier, leading to rapid and profound effects on the brain's neurochemistry. The

primary mechanism of action involves significantly increasing the release and blocking the

reuptake of key neurotransmitters, particularly dopamine, norepinephrine, and to a lesser extent,

serotonin, in various brain regions. This dramatic surge in neurotransmitter activity, especially in

areas associated with the brain's reward pathways, is responsible for the intense euphoria,

increased energy, and heightened alertness experienced by users.

As a powerful stimulant, methamphetamine temporarily improves mental and/or physical

functioning by significantly increasing alertness, enhancing focus, and boosting physical activity,

while simultaneously diminishing feelings of fatigue and reducing the physiological need for sleep.

This effect is analogous to, but substantially more potent and prolonged than, that produced by

other common stimulants such as caffeine and cocaine. However, unlike these substances,

methamphetamine's sustained neurochemical impact is particularly damaging due to its capacity to

cause long-term alterations in brain structure and function, including neurotoxic effects on

dopamine-producing neurons. This neurotoxicity is a key factor contributing to its severe addictive

potential and the significant challenges associated with recovery.

Despite its prevalent recreational abuse and extremely high potential for dependence,

methamphetamine does possess a limited, legally recognized medical application. Under stringent

control, a prescription form of methamphetamine, known as Desoxyn, has been approved by the

U.S. Food and Drug Administration (FDA). It is indicated for the treatment of Attention-

Deficit/Hyperactivity Disorder (ADHD) in adults and children over six years of age, and for short-

term use in the treatment of exogenous obesity when other therapeutic interventions have proven

unsuccessful. This highly restricted therapeutic use underscores the complex duality of many

controlled substances, necessitating a careful balance between potential medical benefits and

substantial risks of abuse and adverse effects.

2. Etymology and Historical Development

The term "methamphetamine" is a linguistic contraction derived from its more formal chemical

designation, N-methylamphetamine. The initial synthesis of this compound occurred in 1893,

ARABPSYCHOLOGY.C
OM

https://en.wikipedia.org/wiki/Pharmacology
https://en.wikipedia.org/wiki/Toxicology
https://en.wikipedia.org/wiki/Neuroscience
https://en.wikipedia.org/wiki/Public_health
https://en.wikipedia.org/wiki/Psychiatry
https://en.wikipedia.org/wiki/Central_nervous_system_stimulant
https://en.wikipedia.org/wiki/Amphetamine
https://en.wikipedia.org/wiki/Blood%E2%80%93brain_barrier
https://en.wikipedia.org/wiki/Neurotransmitter
https://en.wikipedia.org/wiki/Dopamine
https://en.wikipedia.org/wiki/Norepinephrine
https://en.wikipedia.org/wiki/Serotonin
https://en.wikipedia.org/wiki/Reward_system
https://en.wikipedia.org/wiki/Caffeine
https://en.wikipedia.org/wiki/Cocaine
https://en.wikipedia.org/wiki/Desoxyn
https://en.wikipedia.org/wiki/Food_and_Drug_Administration
https://en.wikipedia.org/wiki/Attention_deficit_hyperactivity_disorder
https://en.wikipedia.org/wiki/Attention_deficit_hyperactivity_disorder
https://en.wikipedia.org/wiki/Obesity
https://scales.arabpsychology.com/?p=32407
https://scales.arabpsychology.com
https://scales.arabpsychology.com


Methamphetamine 3

PSYCHOLOGICAL SCALES scales.arabpsychology.com

attributed to the Japanese chemist Nagai Nagayoshi, who successfully created it from ephedrine, a

plant-derived stimulant. However, it was another pioneering Japanese chemist, Akira Ogata, who

achieved the synthesis of crystalline methamphetamine in 1919. Ogata's method, involving a

reaction with red phosphorus and iodine, yielded a more potent and stable form of the drug that

was also significantly easier to produce on a larger scale. In its early history, the stimulant

properties of methamphetamine were quickly recognized and explored, but its profound addictive

potential and long-term consequences were not yet fully understood or appreciated.

The true escalation in methamphetamine's use and notoriety occurred during World War II. During

this period, it was extensively distributed by various military forces, notably the German

Wehrmacht (marketed as Pervitin) and the Japanese military (known as Hiropon), to enable

soldiers to remain awake, highly alert, and combat-ready for prolonged durations during intense

operations. Following the war, significant surplus supplies of the drug became available and swiftly

found their way into civilian populations, particularly in post-war Japan, precipitating one of the

earliest recorded and most significant public health crises directly linked to methamphetamine

abuse. In the United States, methamphetamine was briefly marketed in the 1950s and 1960s as a

diet aid and an antidepressant under various brand names, inadvertently contributing to its initial

spread beyond strictly military or limited medical contexts.

The 1960s witnessed a considerable surge in illicit methamphetamine use, predominantly through

intravenous injections within certain subcultures, which prompted increased regulatory scrutiny. By

the 1970s, the Controlled Substances Act in the United States officially classified

methamphetamine as a Schedule II controlled substance. This classification acknowledges a high

potential for abuse while also recognizing its limited, but accepted, medical utility. However, the

emergence and proliferation of illicit "clandestine laboratories" producing methamphetamine,

particularly in the western United States during the late 20th century, heralded a new and more

insidious phase of widespread abuse. The introduction of the smokable "ice" form of

methamphetamine in the 1980s and 1990s further exacerbated the abuse crisis, as this route of

administration leads to an extremely rapid and intense onset of effects, closely mirroring the

physiological and psychological rush associated with crack cocaine, thereby significantly

increasing its addictive appeal.

3. Key Characteristics

Potent and Rapid Action: Methamphetamine is distinguished by its remarkably rapid onset of

action, particularly when administered via smoking or intravenous injection. This swift effect is

largely attributable to its high lipophilicity, which enables it to quickly and efficiently penetrate the

blood-brain barrier. The psychoactive and physiological effects of methamphetamine are also

notably prolonged, typically lasting for 6 to 8 hours, and in some instances, extending up to 24

hours, which is significantly longer than the duration of action of other comparable stimulants like
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cocaine. This extended duration contributes directly to its high abuse potential, as users may

engage in prolonged "runs" or binges, foregoing essential activities such as sleep and food for

several days.

Routes of Administration: The drug can be consumed through various routes, each profoundly

influencing the speed, intensity, and duration of its effects. These methods include oral ingestion

(typically in pill form), snorting (as a powdered substance), intravenous injection (dissolved in

water), and smoking (the crystalline form, commonly referred to as "ice" or "crystal meth").

Smoking or injecting delivers the drug almost instantaneously to the brain, producing an intense,

but often fleeting, euphoric rush that is highly reinforcing and strongly associated with the highest

risk of developing addiction. Oral ingestion or snorting, while still potent, generally produces a less

intense but more protracted high, reducing the immediate rush but extending the overall effects.

Psychological and Physiological Effects: The acute effects of methamphetamine intoxication

encompass a range of intense experiences, including profound euphoria, heightened alertness,

vastly increased energy levels, a significant decrease in appetite, an elevated libido, a rapid

increase in heart rate, elevated blood pressure, and an increase in body temperature. However,

chronic abuse of methamphetamine can lead to a cascade of severe adverse effects. These

include extreme weight loss and malnutrition, severe dental problems collectively known as "meth

mouth", chronic skin sores and infections (often from picking), and profound psychiatric

disturbances. These disturbances can manifest as intense paranoia, vivid hallucinations,

persecutory delusions, and aggressive or violent behavior, often closely mimicking the symptoms

of acute schizophrenia.

High Addiction Potential and Neurotoxicity: Methamphetamine is exceptionally addictive,

inducing both strong psychological and significant physical dependence. The withdrawal symptoms

experienced upon cessation can be debilitating, characterized by severe depression, intense

anxiety, profound fatigue, and overwhelming cravings for the drug, which often compel continued

use in a vicious cycle. Moreover, chronic methamphetamine abuse is unequivocally neurotoxic,

causing structural and functional damage, particularly to dopamine and serotonin neurons in critical

brain regions. This neurotoxicity can lead to persistent cognitive impairments, affecting memory,

judgment, decision-making, and fine motor skills, and often results in long-lasting anhedonia (the

inability to experience pleasure), even long after drug use has ceased.

4. Significance and Impact

The pervasive illicit use of methamphetamine represents a critical and enduring global public

health crisis, imposing immense and multifaceted burdens on national healthcare systems, law

enforcement agencies, and broader social services infrastructure. The societal costs directly

attributable to methamphetamine abuse are extensive, encompassing not only the direct
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expenditures for medical treatment of addiction and its associated health complications, but also

the substantial costs of emergency medical interventions, specialized mental health services, and

long-term rehabilitation programs. Beyond these direct healthcare costs, there are significant

indirect economic and social costs, including substantial losses in workforce productivity, elevated

crime rates and incarceration expenses, and devastating impacts on families and communities,

frequently leading to increased rates of child neglect and abuse.

Methamphetamine's profound impact extends deep into the realm of the criminal justice system, as

its illicit production, distribution, and trafficking are often intricately linked with organized criminal

enterprises. The operation of clandestine methamphetamine laboratories presents grave

environmental hazards due to the use and disposal of highly toxic and corrosive chemicals during

the synthesis process, resulting in widespread contamination of sites and requiring exceptionally

costly and specialized cleanup efforts. Furthermore, the often violent, unpredictable, and

aggressive behavior associated with chronic methamphetamine intoxication contributes

significantly to public safety concerns, creating a dangerous and unstable environment for both

individuals who use the drug and the broader community.

In an effort to mitigate the widespread and devastating impact of methamphetamine abuse, various

comprehensive strategies are consistently employed. These include robust prevention programs

meticulously designed to educate the public, particularly vulnerable populations, about the severe

risks and consequences of methamphetamine use. Concurrently, aggressive law enforcement

efforts are continuously undertaken to disrupt illicit supply chains, dismantle criminal organizations,

and interdict drug trafficking. Crucially, extensive treatment programs are provided for individuals

struggling with methamphetamine addiction. Treatment protocols typically involve evidence-based

behavioral therapies, such as Cognitive Behavioral Therapy (CBT) and Contingency Management,

as there are currently no FDA-approved pharmaceutical medications specifically designed for the

treatment of methamphetamine addiction, although intensive research in this area is ongoing.

5. Debates and Criticisms

The continued medical prescription of methamphetamine (Desoxyn) for specific conditions such as

ADHD and exogenous obesity remains a persistent subject of considerable debate within the

medical community, among public health advocates, and within policy-making circles. Critics

frequently argue that the very availability of even a pharmaceutical-grade version of such a

notoriously addictive substance, especially one with a well-documented history of widespread illicit

abuse, sends a confusing and potentially harmful message to the public. They contend that it could

inadvertently contribute to the diversion of the drug for non-medical use or, at the very least,

normalize its presence in society. While FDA approval indicates that a rigorous evaluation of its

risk-benefit profile has been conducted for use under strict medical supervision, the inherent

potential for misuse and the severe consequences associated with illicit abuse raise profound
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ethical questions regarding its appropriate place in contemporary pharmacotherapy, particularly

when alternative, less addictive or non-addictive treatments are often available for both ADHD and

obesity.

Furthermore, public health approaches to addressing the complex issue of methamphetamine

abuse are frequently subject to intense debate, particularly concerning the optimal balance

between supply reduction strategies (primarily enforced through aggressive law enforcement and

interdiction efforts) and demand reduction strategies (focused on comprehensive prevention and

accessible treatment programs). Critics of a purely punitive, law enforcement-centric approach

argue that such policies often stigmatize individuals who use drugs, discouraging them from

seeking necessary help, and fundamentally fail to address the underlying social, economic, and

psychological factors that contribute to drug use and dependence. Conversely, proponents of strict

enforcement emphasize the critical need to dismantle sophisticated criminal organizations involved

in drug production and trafficking and to safeguard communities from the pervasive and often

violent drug-related crime.

Another significant area of criticism and ongoing discussion revolves around the overall efficacy,

accessibility, and long-term sustainability of current treatment modalities for methamphetamine

addiction. While behavioral therapies, as previously mentioned, have demonstrated promising

results, relapse rates for methamphetamine use disorder remain regrettably high, underscoring an

urgent and continuing need for more effective pharmacological interventions and robust,

comprehensive, and long-term support systems. The notable absence of specific, FDA-approved

pharmacotherapies for methamphetamine use disorder represents a substantial gap in current

addiction medicine research and development. Addressing the profound and often lingering

anhedonia, cognitive deficits, and persistent cravings experienced by individuals in recovery is

paramount for sustained sobriety, yet these challenging symptoms are often difficult to effectively

manage with currently available treatment modalities, highlighting the complex and persistent

nature of methamphetamine dependence.
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