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ABSTRACT

Pharmacology is the study of the effect of drugs used in a disease and research on
its effects on the human body. Research and development about new drugs for
diseases, investigating the effect of these new drugs on animals and humans,
ensuring the production of suitable and efficient drugs for diseases, reducing the
side effects of different drugs on living organisms, investigating the chemical
reactions of drugs in the body and examining molecules from a biological point of
view is one of the other responsibilities of this field. Biochemistry, cell biology,
physiology and molecular biology are disciplines that are closely related to
pharmacology. Because of their extensive training, pharmacologists can provide
good treatments for chemical, drug, and hormonal problems. The field of medical
pharmacology is found in government hospitals and teaching and research
hospitals or in various treatment clinics. To work as a medical pharmacologist,
one must study 6 years in the field of basic medicine. After graduation, they will
work in public hospitals and clinics or in pharmaceutical laboratories. At the same
time, they can work as assistant professors in colleges.

Introduction

esponsibilities

pharmacologist
v" Research on side effects and
drug effects on human and animal

health [1].

v" Research on biological and chemical
reactions in the body.

v" Determine the use of specific drugs
against specific diseases.

v' Cooperation with pharmacists to
perform the required tests.

v Determination of the dose of injectable

drugs.

v Production of new and effective drugs.
Those who want to study in the field of
pharmacology, must have a strong memory,

high academic knowledge [2-8], interested in
research in technical matters of the field and be
persistent. The treatment methods invented by
pharmacologists, although not directly, are
applied through the prescriptions that different
specialists write for clients. Another type is
intelligent pharmacotherapy [9-20], which
starts from the diagnosis of the disease, which
includes the diagnosis of the best type of drug,
checking the body's reactions to the drug,
choosing the safest type of treatment and
recording the treatment steps. While studying
medicine, it is necessary to take a

of the

pharmacotherapy Clinical
pharmacologists can give the best advice to
patients in this field [21-29]. Also, the initial

tests of drugs that are done on volunteers are

internship.
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also done by pharmacologists. If a
pharmacologist is not used in these tests, a
license will not be issued by the Ministry of
Health. Another thing is to investigate the effect
of different drugs on each other and drug

2024, Volume 3, Issue 3

interaction in certain diseases. Also, the
pharmacologist is responsible for the effect of
the drug when smoking, alcohol or chemicals in
the air [30-39].
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Figure 1. Promising 15 Branches of Pharmacology in Clinical Research

Branches of pharmacology
There are various branches of pharmacology,
some of which are listed below.

v Clinical pharmacology, the use of
pharmacology  in  the
environment.

v" Neuropharmacology is the study of
drug effects on the nervous system.

v Psychiatric pharmacology studies the
effect of drugs on behavior [40-49].

v' Genetic pharmacology studies the
effect of drugs on genetics.

v Pharmacogenomics is the study of how
the genome responds to drugs.

clinical

What is L-ADME in pharmacology?
L-ADME is a term used by pharmacologists and
is an acronym. Pharmacology has two main
branches which include:

v" Pharmacodynamics.

v Pharmacokinetics [50-59].
Pharmacodynamics is concerned with the
effect of the drug on the body, while

pharmacokinetics is concerned with the effect
of the body on the drug.

L-ADME is highly dependent on the
pharmacokinetics of pharmacology.

L - (release) how the active ingredients are
released from the drug.

A - (Absorption) How substances are absorbed
by the body.

D - (Distribution) How the drug is distributed
throughout the body.

M - (metabolism) how the drug is metabolized
by the body.

E - (Excretion) How the drug is eliminated from
the body [60].

As you can see, pharmacology is a broad field
and discusses how drugs are used, their side
effects, how drugs are taken, and interactions
with other drugs. Although the subject of
pharmacology is not summarized in the above
cases, the above cases are close to the goal
We've rounded up 101 things pharmacy
students need to know. Drug information that
describes indications, mechanisms of action,
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side effects, drug interactions, and other
clinical factors [61-69].

Notes on pharmacology

Amoxicillin: It is usually the main agent to treat
middle ear infection.

Lamotrigine: Drugs used in the treatment of
epilepsy and bipolar disorder cause skin
itching. In some cases, it can lead to death due
to Stevens-Johnson syndrome or toxic

Forward pharmacology approach

Functional activity in vivo or in vitro
(e.g., of extracts or natural products)

V

Lead
compounds
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epidermal necrolysis. The skin of these patients
should be monitored [70-79].

Olanzapine: Atypical antipsychotic drug used
in the treatment of schizophrenia and bipolar
disorder, has the ability to increase weight. It
also destroys blood sugar and propyl lipids.
Dehydration: Dehydration can increase
dangerous levels of lithium. Lithium is also
associated with kidney damage and thyroid
disorders. In these cases, careful monitoring is
necessary [80-89].

Reverse pharmacology approach

Identification of promising
target proteins

y

odia}
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\

Figure 2. Classical pharmacology

Clavulanic acid is a beta-lactamase inhibitor,
which means it inhibits the enzyme that breaks
down antibiotics containing a beta-lactamase
ring [90-99].

Spectrum antibacterial, imipenem combined
with cilastatin: because if taken alone, it is
rapidly degraded by the renal enzyme
dihydropeptidase 1.

Metoclopramide: elimination of movement
disorders, especially in patients under the age
of 20 years in high doses or those undergoing
long-term treatment [100-109].

Avogric: It is a medicine that -causes
drowsiness, an example is Medanil, which is

used in the treatment of narcolepsy, sleep
disorder and daytime sleepiness.
Second-generation antihistamines, such as
fexofenadine,
loratadine, are more sedating than first-
generation drugs. These drugs are used in the
treatment of allergies and hay fever.

Triptan: used in the treatment of migraine
headaches. They work by
serotonin, 5-HT, and 5-HT
examples of which include sopatan and
zolimitriptan [110-119].

There are two main classes of drugs used to
treat Alzheimer's disease, anticholinesterase
and NMDA receptor antagonists.

arivastatin, cetirizine, and

stimulating
receptors—
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Anticholinesterases include dupezil,
rivastigmine, and glantamine, and the only
NMDA receptor antagonist is memantine. It is
often combined with an anti-cholinesterase
drug.

Cilostazol is used to treat muscle cramps. A
condition that is associated with muscle pain
while walking or exercising and is reduced by
rest.

ACE inhibitors that cause a persistent and dry
cough, some of which are caused by the
accumulation of quinine in the lungs.
Sometimes patients' conditions change due to
blocking of angiotensin receptors. Although the
cough may persist [120-130].

Tizanidine, an alpha-receptor agonist, is a
short-term muscle relaxant used to treat
spasms and cramps caused by various
disorders, related to increased liver enzymes
or liver damage. Simultaneous use with
CYP1A2 inhibitors, amiodarone, verapamil,
oral contraceptives, cimetidine and cycoxine is
prohibited.

Paracetamol

Paracetamol overdose destroys glutathione,
the compounds responsible for NAPQI
removal, which are toxic. Acetylcysteine can be
used to replenish glutathione levels.

Aspirin increases the risk of bleeding. This risk
increases in people who are older and drink
alcohol. Aspirin should be avoided in younger
patients. Because it may cause fatal ray
syndrome.

Drugs with anticholinergic properties, such as
atropine and diphenhydramine, are associated
with a wide range of potential side effects,
including  blurred constipation,
dizziness, decreased sweating, dry mouth, and

vision,

excessive urination.

Orlistat is a drug used in the treatment of
obesity and prevents the absorption of fats. The
cause of its side effects includes steatorrhea

2024, Volume 3, Issue 3

(oily stool) and fecal incontinence, the side
effects of which are related to the time of use.
Atomoxetine is used to treat attention deficit
hyperactivity disorder. It works by inhibiting
norepinephrine and serotonin transporters.
Side effects include insomnia, dry mouth,
cough, loss of appetite, nausea, dizziness and
drowsiness.

Bisphosphonates such as alendronate and
risedronate are drugs used to treat
osteoporosis and other bone disorders. Oral
bisphosphonates should be taken in the
morning, 30 minutes before food or other
medications, with a full glass of water.

Statins are associated with an increased risk of
myopathy and in some cases can lead to fatal
rhabdomyolysis [140-150].

Buprenorphine is used in different doses to
treat different conditions. At low doses, the
drug can be used for chronic pain, while at
higher doses, the drug is used to treat drug
addiction. It is an opioid receptor agonist.
Proton inhibitors work by inhibiting the
production of gastric acid in the parietal cells of
the stomach. Examples of these drugs are:
esomeprazole, lansoprazole and pantoprazole.
H-receptor antagonists also block acid
production. Famotidine and ranitidine have
longer durations than cimetidine, with fewer
side effects and fewer drug interactions.
Inhaled corticosteroids: It is important to rinse
the mouth after taking inhaled corticosteroids.
Because this action helps prevent unpleasant
side effects such as bloating and itching.
Tetracycline antibacterial are associated with
phototoxicity.
Absorption of tetracycline interferes with
medicine or food containing magnesium,

tooth  discoloration and

calcium, iron or aluminum ions [151-160].

Daptomycin is a lipopeptide antibacterial that
is effective only in the treatment of gram-
positive infections. Hence, it is used to treat
skin infections. Administered intravenously

865




2024, Volume 3, Issue 3 y

only. Treatment is done by destroying the
function of the bacterial cell membrane.
Ketorolac is used to treat moderate to severe
pain. Due to its side effects, it is only used for 5
days or less.

Beta blockers: Beta blockers should be avoided
in patients with asthma. Because they may
aggravate acute attacks.

Ziprasidone, an antipsychotic drug, should be
taken with food to increase efficacy. Failure to
do so will reduce efficiency by about half.
Protamine sulfate is used as an antidote for
heparin toxicity [161-170].

A nootropic drug is a drug that increases
cognitive example is
methylphenidate, which is used to treat
ADHD and narcolepsy

Ethosuximide is a stroke treatment drug that is
used to treat seizures caused by lack of blood
supply to the brain. It is not used to treat other
types of seizures such as tonic-clonic or
myoclonic.

functions. An
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Not all antihypertensive medications are safe
during pregnancy. However, methyldopa,
nifedipine and lactalol are three examples of
drugs that can be used to treat high blood
pressure during pregnancy.

Fluoroquilonols are a class of antibacterial
drugs that increase the risk of tendon damage.
Examples include: ciproxacin and mexovixacin.
Aminoglycosides are
antibacterial drugs associated with ethoxide
toxicity and poisoning.

Iron supplements cause black and white stools
and are harmless. They may also cause
constipation and in some cases diarrhea.
Salbetamol is a beta agonist. Therefore, it acts
as a respiratory bronchodilator. Side effects
include increased heart rate, tremors,
headache, dizziness, and anxiety [171-180].
Constipation is a common side effect of pain
relievers and sedatives such as codeine,
morphine, and codone oxide, especially if the
patient takes the medication long-term.

another class of

E xperimental & ClinicalPharmacology

Figure 3. Experimental and Clinical Pharmacology

Phosphate receptors are often used in patients
with chronic kidney disease. Examples of

phosphate receptors are: Solamer, lanthanum
and calcium acetate.
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Long-term and high-dose metformin use in the
treatment of type 2 diabetes is associated with
impaired absorption of B vitamins.

Opioids such as fentanyl, morphine, heroin and
oxycodone stimulate the parasympathetic
nervous system and cause pupil irritation.
Pramipixole is a dopamine agonist used to treat
the symptoms of Parkinson's disease and
restless legs syndrome.

Iron supplementation is associated with many
medications. For example, oral contraceptives
canincrease iron levels, while other drugs, such
as proton pump inhibitors and H-receptor
antagonists, can decrease iron absorption. Iron
supplements reduce the absorption of
levothyroxine, quinolones, tetracyclines and
ACE inhibitors.

Felbamate is used in the treatment of partial
seizures and Linx-Gastiot syndrome. However,
this drug is rarely used. Because its
consumption is associated with anemia and
aplastic anemia and liver failure.

Calcitonin is used to treat osteoporosis in
women who have been at least 5 years
postmenopausal.

Megestrol is used as an appetite stimulant. As a
result, it helps people gain weight. It may be
used in AIDS patients or people undergoing
chemotherapy who have decreased appetite.
Abortion medicine abortion.
Misoprostol and Mifepristone are such drugs.
Methotrexate is also sometimes used for this

causes

purpose.
Glycine is one of the main inhibitors of central
nervous system nerves. Glutamate, on the other
hand, is one of the stimulants of the nervous
system to inhibit glycine.

Methotrexate is an anticancer drug used in the
treatment of various cancers and autoimmune
disorders. As an anticoagulant, it can lead to
folate solubilization. Side effects include
fatigue, nausea, hair loss, leukopenia,
stomatitis, and hepatotoxicity.

2024, Volume 3, Issue 3

Antidotes are drugs used to treat poisoning.
For example,
benzodiazepine toxicity. Glucagon for beta-
blocker poisoning, Physistim for
anticholinergic poisoning, Phytomenadione for
warfarin poisoning, and Differoxamine for iron
poisoning [181-190].

omazenil is used for

People should monitor the use of certain
medications. Because small changes in
dosage can have
consequences. Examples of these drugs
include warfarin, lithium, and digoxin
Spironolactone is a weak potassium diuretic. It
takes several days to work. Because the
mechanism of action is to inhibit the effect of
aldosterone by moving it in channelocorticoid
receptors. Side effects include hypokalemia,
impotence, breast enlargement, nausea, rash,
menstrual disorders, and urinary frequency.
Vancomycin is a glycopeptide antibiotic that
disrupts bacterial cell wall production. This
drug can lead to flushing syndrome, a condition
that often occurs as a result of rapid application
of the drug. This syndrome is characterized by
rashes on the upper body.

Clofazimine is an aggressive treatment drug,
and in most patients, after a few weeks of use,
the color of the skin may turn brownish pink.
This discoloration can persist for weeks or
months even after stopping the drug.
Naproxen is used to treat pain. It carries a
moderate risk of gastric ulceration and is less
dangerous than barfen and more dangerous
than indomethacin [191-194].
Hydroxychlorocin is an antimalarial drug. It is
also used to treat symptoms of rheumatoid
arthritis. Long-term use may cause eye
poisoning. Therefore, the eyes should be

serious clinical

monitored while taking this drug.

Loperamide is a mu opioid receptor agonist
and is used in the treatment of diarrhea.
However, it is not recommended in patients
with high fever or bloody diarrhea.
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Constipation is a relatively common side effect
of this drug.

Isonizide is often used in combination with
other drugs in the treatment of tuberculosis.
Side effects include peripheral neuropathy,
increased liver enzymes, decreased red blood
cell count, and decreased pyridoxine due to
greater excretion of pyridoxine.

Permethrin is a drug that is used topically to
treat head lice. Side effects include mild skin
inflammation and burning.

Penicillamine is a chemical agent used in the
treatment of Wilson's disease. It is also used for
cholecystin in patients with cystinuria. Side

Eurasian journal of Chemical, Medicinal and Petroleum Research

effects include decreased bone marrow
activity, anorexia, vomiting, and diarrhea.
Senna is a drug used in the treatment of
constipation. It is recommended to be taken
before going to bed. Because it takes 6 to 12
hours to work.

Butesonide is a corticosteroid used in the
treatment of asthma and Crohn's disease. It is
prohibited for use in asthmatic conditions and
isused only in chronic and long-term treatment
of asthma.

Phenylephrine is an alpha receptor agonist
used as an anticoagulant. Side effects include
high blood pressure. Pseudoephedrine is also
an anticoagulant that works similarly.

REVERSE PHARMACOLOGY-BASED DRUG DEVELOPMENT
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Figure 4. Reverse Pharmacology

Sexual dysfunction is caused by many
medications, including SSRIs and SNRIs, as well
as some diuretics, some beta-blockers, and
diphenhydramine.

Sertraline is an SSRI and has been associated
with psychotic effects and diarrhea. Like other
SSRIs, sertraline is associated with sexual
dysfunction.

Antibiotics can cause an imbalance in the
microbiology of the colon. This can lead to
overgrowth of certain bacteria. For example,
the higher growth of the bacterium colitis
fiphilis is associated with the wuse of
clindamycin, eroguinolone and cephalosporin.

Furosemide is a loop diuretic used to treat
edema in congestive heart failure, liver disease,
and kidney disease. Side effects of furosemide
include increased urination, hyperglycemia,
intoxication, hypokalemia, hypouricemia, and
blood pressure.

Steroid drugs such as prednisolone and
dexamethasone, especially with long-term use,
can cause hyperglycemia, which is known as
steroid-induced diabetes. This is because
glucocorticoids stimulate gluconeogenesis and
oppose the effects of insulin.

Benzodiazepines are often eliminated after
half-life. Short-acting benzodiazepines include
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alprazolam, oxazepam, midazolam, and
triazolam. Medium-term drugs include:
Vardanega, clonazepam, lorazepam and
temazepam. Long-acting benzodiazepines
include diazepam, chlorazepate,

chlordiazepoxide, and urazepam.

Ritonavir is a protease inhibitor used in the
treatment of HIV. This drug is not typically used
for antiviral activity, but as an adjuvant to other
protease inhibitors.

Protease inhibitors are associated with HIV-
associated lipidostrophy. This condition
leads to loss of fat in the face, buttocks, arms,
and legs, and the distribution of fat in the body
becomes unbalanced, such as the buffalo hump
syndrome.

Rifampicin is an antibacterial drug that is used
in the treatment of tuberculosis, nerve and
legionnaire's diseases and causes a change in
the color of body secretions such as tears,
sweat and urine with orange and red color. This
is a benign and harmless side effect.

Interferon beta-1 is used in the treatment of
multiple sclerosis. While this drug is not a cure
for disease, it works specifically by reducing
the production of Th17 cells.

Gingival enlargement is associated with several
types of medication.
cyclosporine, antihypertensive drugs, calcium
channel blockers such as nifedipine,
amlodipine, and verapamil, and anticoagulants
such as phenytoin,
ethoxysimide.
Finasteride is an alpha-5 reductase inhibitor
thatis used in the treatment of benign prostatic

These drugs include

lamotrigine, and

hyperplasia and androgenic alopecia and can
affect the prostate after a few months of use.
Erectile dysfunction is a potential complication.
Patients taking MAO inhibitors should avoid
tyramine in their diet. Failure to avoid tyramine
may lead to a fatal hypertensive crisis.
Tyramine is found in foods such as alcoholic
beverages, cheese and meat, liver, chocolate,
and many fermented foods.

2024, Volume 3, Issue 3

Nitrofurantoin is an antibacterial drug used to
treat bladder infections and has the potential to
turn the color of urine brown, but this color
change is harmless.

5-HT antagonists are used in the treatment and
prevention of nausea and vomiting, especially
effective in the treatment of chemotherapy-
induced nausea and vomiting. Examples of
them include indanestrone, granisetron and
palosuetron.

Allopurinol is a xanthine oxidase inhibitor used
in the treatment of gout and hypouricemia. It
causes Stevens-Johnson syndrome and death
from toxic epidermal necrolysis more than
many other drugs. It can also inhibit bone
marrow activity, leading to conditions such as
aplastic anemia.

Fluodocortisone is a synthetic glucocorticoid
with the activity of the dominant substance of
the glucocorticoid. This means that the drug is
used to replace the natural hormone,
aldosterone, and in the same way it is used to
treat Addison's disease.

Fusidic acid is used in the treatment of skin
infections.

Gabapentin and pregabalin are used to treat
nerve pain and seizures. Gabapentin is also
used to treat restless legs syndrome and
anxiety disorders.

Cold sores are caused by the herpes simplex
virus. There are various treatments for these
wounds, one of which is the topical use of
Doxanal. Also, drugs that shorten recovery
time.

Calamine is a combination of zinc oxide with
iron oxide or a zinc carbonate compound and is
used in lotions to treat itching, sunburn, rashes,
chicken pox, insect bites and itching.
Gastroparesis is often used in diabetic patients
to resolve delayed gastric emptying. A
complication caused by damage to the vagus
Anticholinergic drugs such as
diphenhydramine can exacerbate this problem.

nerve.

869




2024, Volume 3, Issue 3

Eurasian journal of Chemical, Medicinal and Petroleum Research

Symptoms of iron deficiency include fatigue,
dizziness, hair loss, irritability, immune system
dysfunction, and restless legs syndrome. A
tendency to consume ice drinks is also
associated with iron-induced anemia. Iron
supplementation reduces this desire.

Propofol is a short-acting anesthetic used to
initiate and maintain general anesthesia and
sedation in patients. This drug is injected
intravenously and takes 2 minutes to reach its
maximum effect, which works by enhancing
GABA activity and blocking sodium channels.
The following drugs are used as antiparasitic
and intestinal disinfectants. Albendazole,
Levamisole, Mendazole, Niclazamide,
Praziquantel and Pyranel are such.

Sophos Boyer is used in the treatment of
hepatitis C. It is a drug with higher efficiency
and less side effects than other hepatitis C
drugs. It is often associated with the use of
other drugs such as lidipasire. Sofosbuvir
combination drugs should not be administered
with amiodarone due to the risk of abnormal
heart rhythms. It works by inhibiting hepatitis
C NS5B protein.

Betamethasone is a steroid medication used to
treat rheumatic disorders, psoriasis, and

Pharmacology

Pharmacology is the science of
medicines and their effects on our
bodies. Pharmacologists research

and develop new medicines, improve
our understanding of how medicines
work, and make sure they are used
effectively and safely for everyone.

allergic conditions. It is also used to stimulate
fetal lung development in premature labor.

Analgesics are drugs used to suppress pain,
examples of which are codeine, phalcodine, and

dextromethorphan.
Orexigenic drugs are drugs that stimulate
appetite, examples include olanzapine,

prednisolone, haloperidol, and sulfonylureas.
Azole antifungal drugs such as ketoconazole,
clotrimazole, and evanazole work by inhibiting
the enzyme, lansterol albumidylase, the
enzyme that converts lansterol to ergestrol.
Ergosterol is needed to restore the structure of
the cell membrane of the fungus.
Extrapyramidal symptoms include dystonia

(muscle spasms/twitching), akathisia
(restlessness),  parkinsonism  (stiffness),
involuntary dyskinesia (unpleasant
movements, irregular movements), and

tremors. The symptoms are due to the use of
typical antipsychotic drugs. Other drugs, such
as metaclopramide and antidepressants, can
cause these symptoms.

Domperidone is a selective D2 receptor
antagonist. It is used as an antiseptic and
gastroprokinetic agent. Other gastroprokinetic
agents erythromycin and
metoclopramide.

include:

Pharmacy

Pharmacy is the science and technique of
preparing and dispensing the drugs that
have been developed and researched by

pharmacologists. You might see
pharmacists working at your local
pharmacy, doctor's surgery, or hospital
They can give out medicines and share
advice to help keep you healthy

Figure 5. What is pharmacology?
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Warfarin is an anticoagulant drug that works
by inhibiting vitamin K and preventing the
synthesis of coagulation factors I, VII, IX, and X.
The risk of clotting increases in the initial phase
of treatment due to various effects of body
regulation.

There are three main types of drugs in the
treatment of alcoholism, which include:
Disolarem, Acamprosate and Naltrexone.
Disalaram prevents the elimination of toxic

2024, Volume 3, Issue 3

acetaldehyde, which means that the patient
experiences extremes when consuming more
alcohol. Diarrhea is the most common side
effect of Akam Prostate. Naltrexone works by
reducing cravings for alcohol.

Bevacizumab is an angiogenesis inhibitor,
meaning it slows the growth of new blood
vessels, and is used to treat various types of
cancer, such as colon cancer.
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Conclusion

Micro needling is one of the beauty methods
that you have probably heard in many beauty
clinics. If you are looking for a minimally
invasive solution to your skin problems, this
treatment is perfect for you. If your skin spots
have not disappeared with home methods and
exfoliation, treatment with this method is an
ideal option. Micro needling is a beauty method
used for skin rejuvenation. Small sterile
needles are used in this method. Small wounds
on the skin cause more collagen and elastin
production and improve the condition of the

skin. This method is also called collagen
induction treatment, but most people know it
as micro needling.
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