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ABSTRACT :

The practice school is a preliminary step for our project, and I select pharmaceutics as my domain. The objective of practice school was to encourage a
partnership and intellectual exchange between academics and industry. Experimental pharmacology, supported by advancements in technology, plays a pivotal
role in elucidating drug actions and their mechanisms at the cellular and systemic levels. Neuropharmacology, a critical sub field, focuses on how drugs
influence the nervous system, encompassing both central and peripheral pathways. With the integration of modern technologies such as high-throughput
screening, molecular imaging, artificial intelligence, and neuro informatics, experimental models ranging from in vitro systems to in vivo animal studies have
become more precise and predictive. These innovations facilitate the development of novel therapeutics for neurological disorders including epilepsy, depression,
Alzheimer's disease, and Parkinson's disease. Moreover, the use of genetically modified animal models and advanced brain-mapping techniques enhances our
understanding of neuro chemical pathways and receptor pharmacodynamics. As the boundaries between pharmacology and technology continue to merge,
experimental neuropharmacology stands at the forefront of translational medicine, aiming to bridge laboratory findings with clinical applications.

INTRODUCTION TO INSTRUMENTS USED IN PHARMACOLOGY

In pharmacology, various instruments and techniques are used to study and understand the effect of the drugs on biological systems and the mechanism
of the drug action, and to measure the concentration and pharmacokinetics of drugs. The basic purpose of instrumentation is to measure, indicate,
record, and control various physical quantities and process variables, enabling monitoring , optimization, and control of industrial processes,
experiments, and other applications.
The advancement of pharmacological research and clinical application is heavily dependent on various specialized instruments that enable precise
measurement , analysis, monitoring of drug properties and their effects on biological systems.
According to WHO ‘Instrument means any machine, implement, appliance, apparatus, implant, calibrator or in vitro reagent, material, software made
by its manufacturer to be used for the human beings for the purpose like diagnosis, preventing, monitoring and treating ,and alleviating an injury’.
Below is an introduction to some of the key instruments used in pharmacological research and practice instruments used in pharmacology are essential
for conducting experiments in drug development, preclinical testing, and clinical research[1][3].

List Of Instruments

1. Student organ bath 2. Sherrington rotating drum 3. kymograph
4. Actophotometer 5. Rota rod apparatus 6. Analgesiomotor
7. Pole climbing 8.Histamine chamber 9. Metabolic cage
10. Electro convulsometer 11.Elevated pulze maze 12.Hole board apparatus

INTRODUCTION TO COMMON LABORATORY ANIMALS

Physiologically and anatomically there is similarity between the humans and animals at organs and organ system,which functions in the similar fashion.
This similarly makes animal ideal for the study and development of products and techniques forhumans[4].
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BLOOD COLLECTION TECHNIQUES

Collection of blood from small laboratory animals is necessary for a wide range of scientific research and there are a number of efficient methods
available for that. It is important that blood sample collection from experimental animals should be least stressful because stress will affect the outcome
of the study. Various regulatory agencies and guidelines have restricted the use of animals and the techniques used for blood collection in the laboratory
Blood collection from experimental animal is one of the most important procedure in biomedical research. Even a small error in the collection
procedure may leads to lots of variation result. Before starting any kind of blood sample collection, it must be ensure that all chemical, surgical, fluid
requirement are available in the working site[5].

GENERAL PRINCIPLES OF BLOOD COLLECTION IN ANIMALS

 The method of blood collection should be described in the protocol approved by the Institutional Animal Ethics Committee (IAEC).
 It should be least painful and stressful.
 Blood sample collection from animal may be under anesthesia or without anesthesia.
 Some preanesthetic medication for all species is necessary to reduce salivation, bronchial secretion and protect heart from vagal stimulus.
 Adequate training is required for blood collection.
 In general blood sample is withdrawn from venous, arterial blood vessels or heart chambers.
 If the study involves repeated blood sample collection the sample can be withdrawn through a temporary cannula, this may reduce pain and

stress in the experimental animals.

THE NEUROPHARMACOLOGY OF DRUGS OF ABUSE

Neuropharmacology is the study of how the drug effect the cellular function in the nervous system, and the neural mechanisms through which they
influence behaviour. The neuropharmacology is related to two words. The neuron related to neurons in brain and pharmacology is concerned with study
of drugs. It is very broad region of science that encompasses many aspect of the nervous system from single neuron manipulation to entire areas of the
brain, spinal cord, and peripheral nerves. Neurotransmitters are chemicals released by neurons to communicate with other neurons. A nerve impulse
arrives,this causes calcium ion channels to open, resulting in an influx of calcium ions in the terminal. This causes synaptic vesicles to fuse with
the terminal membrane, releasing neurotransmitter into the gap between neurons, known as the synaptic cleft. The neurotransmitters bind to
receptor sites on ion channels in the postsynaptic membrane, causing them to open. Ions flow into the postsynaptic neuron, which generates an
action potential when a threshold level is reached.Psychoactive drugs alter these normal neuro chemical processes. This can occur at any level of
activity including mimicking the action of a neurotransmitter, altering the activity of a receptor, acting on the activation of second messengers, or
directly affecting intracellular processes that control normal neuron functioning[8].
Recently, neuropharmacology is experiencing significant advancements across various domains, including drug delivery systems, novel therapeutics,
and the exploration of psychedelics in mental health treatment. The field plays a vital role in the development of medications for neurological and
psychiatric disorders such as depression, schizophrenia, Parkinson’s disease, Alzheimer’s disease, epilepsy, and anxiety disorders.
The neuropharmacology of drugs of abuse explores how addictive substances affect the brain and nervous system at both the molecular and
behavioral levels. Drugsof abuse such as opioids, stimulants (e.g., cocaine, amphetamines), depressants (e.g., alcohol, benzodiazepines), cannabis,
hallucinogens, and nicotine alter normal brain function by interacting with neurotransmitter systems, often hijacking the brain’s reward circuitry. The
route of administration affects how quickly a drug reaches the brain. The four main routes of administration for drugs of abuse are oral, nasal,
intravenous, and inhalation. The route of administration of a drug can determine the potency and efficacy the drug will have on affecting brain activity.
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DRUGS OF ABUSE:

Drug abuse typically involves the misuse of substances in a way that is harmful to the body or mind, often leading to dependence, health issues, or
negative social consequences.Drug abuse refers to the intentional misuse of pharmacological substances in a manner that deviates from approved
medical guidelines and results in harmful effects on the body and mind. These substances may include prescription medications, over-the-counter
drugs, or illicit compounds that interact with the body’s biochemical pathways to produce altered states of consciousness, euphoria, or relief from pain.
Unlike therapeutic drug use, abuse involves repeated or excessive dosing, often leading to tolerance, dependence, and addiction.Abuse typically
involves using these substances in ways that are harmful or not intended like taking larger doses, using without a prescription, or mixing drugs.

Methylenedioxymethamphetamine (MDMA, Ecstasy)

A derivative of amphetamine with a methylenedioxy group (–O–CH₂–O) attached to the phenyl ring. MDMA (3,4-methylenedioxymethamphetamine),
commonly known as Ecstasy or Molly, is a stimulant and psychedelic drug with both euphoric and entactogenic effects, meaning it produces feelings of
emotional closeness, empathy, and well-being. It is chemically related to both amphetamine and mescaline (a psychedelic), and is widely used
recreationally, particularly in club and party settings, as well as in some therapy contexts.
Health Risks of MDMAMisuse in This Generation:

 Acute Risks:
 Hyperthermia (Overheating): One of the most dangerous effects of MDMA, especially in hot, crowded environments like clubs and festivals, is

the risk of hyperthermia (dangerously high body temperature). MDMA impairs the body’s ability to regulate temperature, and when combined
with physical activity (e.g., dancing), it can lead to organ failure or death.

 Dehydration and Electrolyte Imbalance: MDMA causes users to sweat excessively, leading to dehydration. This risk is heightened in
environments with heavy physical activity. Additionally, MDMA users may drink excessive amounts of water to counteract dehydration, which
can cause water intoxication or electrolyte imbalances, leading to serious health issues like seizures or brain swelling.

 Cardiovascular Risks: MDMA can cause increased heart rate and elevated blood pressure, which are especially dangerous for people with
underlying heart conditions. There’s also the potential for arrhythmias (irregular heartbeats) or, in extreme cases, heart attack or stroke.

 Psychological Distress: The immediate psychological effects of MDMA, including anxiety, paranoia, and agitation, are not uncommon,
especially with higher doses. Some users may experience hallucinations or delusions.

 Long-Term Effects of MDMA Misuse:
 Neurotoxicity: Chronic use of MDMA can cause long-lasting damage to serotonin-producing neurons in the brain. This damage can result in

memory problems, depression, anxiety, and cognitive impairments. Research suggests that long-term abuse can even lead to neuroplastic
changes, altering the way the brain processes emotions and information.

 Psychiatric Issues: Long-term misuse can increase the risk of mental health disorders. These include depression, anxiety, and cognitive
dysfunction. Due to the depletion of serotonin (which MDMA increases), users can experience a “crash” after coming down from the drug,
which can manifest as irritability, fatigue, sadness, and mood swings.

 Addiction and Psychological Dependence: Although MDMA is not as physically addictive as other stimulants, it can still lead to psychological
dependence. Users may develop a craving for the emotional highs and social connections that MDMA provides, leading to repeated use and
potential addiction. Over time, this can lead to tolerance, requiring higher doses to achieve the same effects, which can increase the risks of
toxicity and overdose.

 Memory and Cognitive Impairments: Some studies have shown that long-term MDMA use can lead to difficulty with memory recall, learning
difficulties, and reduced attention span. These cognitive impairments may be long-lasting, particularly when the drug is used frequently or in
high doses.

 Risk of Contaminants and Adulterants:MDMA sold on the black market is often cut with other substances, including methamphetamine, caffeine,
or even bath salts. This increases the risk of adverse reactions, as the purity and potency of the drug are unpredictable. Contaminants can lead to
overdoses, severe agitation, or neurotoxic effects[7][11].

PRESCRIBED DRUGS AND NEUROLOGICAL COMPLICATION

A treatment history is a fundamental part of the healthcare consultation. Current drugs (prescribed, over the counter, herbal remedies, drugs of misuse)
and how they are taken (frequency, timing, missed and extra doses), drugs tried previously and reason for discontinuation, treatment response, adverse
effects, allergies, and in tolerances should be taken into account. Recent immunization may also be of importance. Drugs and their interactions may
contribute in part or fully to the neurological syndrome, and treatment response may assist diagnostically or in future management plans. Knowledge of
medicine taking behaviour may clarify clinical presentations such as analgesic overuse causing chronic daily headache, or severe dyskinesia resulting
from obsessive use of dopamine replacement treatment. In most cases, iatrogenic symptoms are best managed by withdrawal of the offending drug. For
example, drugs which raise blood pressure or which worsen glycaemic control and consequently increase the risk of cerebrovascular disease, or
immunosupressants which increase the risk of infection[10][14][15].

Stroke

According to the WHO, stroke is the second leading cause of death and disability in today’s world. Current users of low oestrogen dose combined oral
contraception (COC) have a small increased risk of ischaemic stroke, particularly in women with other risk factors; notably smoking, hypertension, and
probably a history of migraine, and a modestly elevated risk of haemorrhagic stroke mainly in women older than 35 years of age. Former users of COC
have no increase in risk of ischaemic or haemorrhagic stroke. Women taking hormone replacement therapy (HRT) have a small increased risk of
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ischaemic stroke. In the women’s health initiative study 16 608 postmenopausal women on combined HRT (oestrogen plus progesterone) were
followed up for a mean of 5.6 years. There were 258 cases of stroke (79.8% ischaemic) with an estimated hazard ratio of 1.5 with adjustment for
adherence. Other risk factors did not modify the effect of oestrogen plus progesterone on stroke risk. Drugs known to contribute to increasing the risk
of stroke include antipsychotics, and long-term or high dosage benzodiazepines.
Benzodiazepines are a central nervous system depressant, or sedative.Is commonly used for treating short-term anxiety, panic attacks, and muscle
spasms, and can be used to help with alcohol withdrawal. Long-term use can cause debilitating damage to the brain and nervous system. Antipsychotics
serve their purpose well in managing acute mania, psychosis, and schizophrenic symptoms.[14].

CLIMATE CHANGES AND DISORDER

Climate change is one of the biggest challenges humanity is facing in the 21st century. Two recognized sequelae of climate change are global warming
and air pollution. The gradual increase in ambient temperature, coupled with elevated pollution levels have a devastating effect on our health,
potentially contributing to the increased rate and severity of numerous neurological disorders. Two of the most common and debilitating neurological
conditions: stroke and neurodegenerative disorders. Extreme ambient temperatures induce neurological impairment and increase stroke incidence and
mortality. Global warming does not participate in the etiology of neurodegenerative disorders, but it exacerbates symptoms of dementia, Alzheimer's
disease (AD) and Parkinson's Disease (PD). One of the most negative consequences of climate change is global warming . Global ambient temperature
is estimated to increase at a rate of 0.3 °C–0.7 °C per year during the next 30 years . Every 1 °C increase in ambient temperature has a wide range of
pathophysiological effects on the human body, that might aggravate pre-existing conditions and result in premature death. Due to the ever-increasing
industrial activities, the concentrations of air pollutants increased considerably in recent decades[16] .
A report published by the Global Burden of Disease Neurology Collaborators showed that in 2016, neurological disorders were the leading cause of
disability-adjusted life-years lost (276 million per year), and the second leading cause of death (9 million per year) worldwide. Factors associated with
climate change that affect neurologic health and disease are incredibly wide ranging, including effects not only related to temperature increases and
ecosystem collapse, but also related to exposure to air pollution, food insecurity, changing patterns of infections, neuro development, and mental
health[16].

Migraine And Headache

Although some patients might overestimate the role of weather, research increasingly supports patient reports that warming temperatures trigger
migraine episodes. An emergency department study found a 7·5% higher migraine admission risk per 5°C ambient temperature rise.25 Temperature
fluctuations are also linked with migraine severity, duration, and frequency.
Temperature Variations: A meta-analysis revealed that a 5°C increase in temperature is associated with a higher likelihood of acute headache
episodes, including migraines.

Air Pollution: Elevated levels of pollutants like PM2.5, PM10, NO₂, CO, and O₃ are linked to increased migraine-related visits to healthcare facilities.

Humidity Fluctuations: High humidity levels can lead to dehydration, a known migraine trigger[15].

AWERENESS AND PREVENTION OF DRUG ABUSE IN ADOLESCENTS
Family Dynamics:

 Parental Substance Use: Children of parents who misuse substances are at a higher risk of developing similar behaviors.
Family Conflict: High levels of conflict or dysfunction within the family can contribute to adolescent substance use.
Lack of Parental Supervision: Inconsistent monitoring and lack of clear rules can increase the likelihood of substance use.
Peer Influence:

Association with Substance-Using Peers: Adolescents who associate with peers who misuse substances are more likely to engage in similar
behaviors.

Peer Pressure: The desire to fit in with peers can lead adolescents to experiment with substances.

School Environment:
 Lack of School Connectedness: Adolescents who feel disconnected from their school environment may be more prone to substance use.
 Academic Challenges: Struggles with academic performance can lead to frustration and increase the risk of substance use.

Mental Health Issues:

Depression and Anxiety: Mental health disorders can lead adolescents to use substances as a form of self-medication.
Behavioral Disorders: Conditions like ADHD can increase impulsivity, leading to higher risk-taking behaviors, including substance use.

Socioeconomic Factors:
 Poverty: Economic deprivation can limit access to positive recreational activities, increasing the likelihood of substance use.
 Community Disorganization: Living in communities with high crime rates and limited resources can expose adolescents to environments where

substance use is prevalent.
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CONCLUSION

In summary, the field of experimental pharmacology and neuropharmacology plays a vital role in understanding how drugs interact with the nervous
system, offering critical insights into both therapeutic benefits and potential neurological complications of prescribed medications. However, the misuse
and abuse of drugs—whether recreational or prescription—pose severe threats to individual and public health, often leading to addiction, cognitive
impairment, and long-term brain damage.
Moreover, emerging evidence suggests that climate change may influence the prevalence and severity of certain neurological disorders, either directly
through environmental stressors or indirectly via increased exposure to pollutants and altered disease patterns. These complex interactions highlight the
need for integrated approaches to public health and environmental stewardship.
To combat the growing challenges of drug abuse, awareness and prevention programs must be prioritized. These initiatives should focus on education,
community engagement, and early intervention strategies to reduce the incidence and impact of substance misuse.
Ultimately, a multidisciplinary approach involving research, policy, healthcare, and education is essential to mitigate risks, enhance treatment outcomes,
and promote neurological health in an increasingly complex world.
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