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ABSTRACT

Due to its ability to induce forgetfulness, analgesia,
immobility, and reflex inhibition during surgical
procedures, anesthesia is essential to modern
medicine. Propofol is a commonly used
intravenous  anesthetic  that  differs  from
conventional drugs in that it has a rapid onset, a
smooth induction, and a quick recovery. Its main
mechanism is the potentiation of GABA-A
receptors, which results in hypnotic and sedative
effects. While pharmacodynamics shows dose-
dependent  respiratory and  cardiovascular
depression,  pharmacokinetics  shows  rapid
distribution, high lipophilicity, and extensive
metabolism. Propofol administration necessitates
close monitoring despite benefits like less
postoperative nausea because of the possibility of
problems like hypotension, respiratory depression,
and infrequent allergic reactions. Trained
professionals are necessary for safe administration.

l. INTRODUCTION

A variety of neurological effects, including
amnesia, analgesia, loss of consciousness, muscle
relaxation, and suppression of unpleasant reflexes,
are available to the anaesthetist in order to achieve
general anesthesia.One Nonetheless, these neural
function components are broadly distributed
throughout  the  central  nervous  system
(CNS).Although unconsciousness, analgesia, and
the suppression of reflexes to unpleasant stimuli are
somewhat  controversial,  forgetfulness  and
immobility are usually expected effects of
anesthesia. Analgesics may block these reactions
and offer pain relief long after emergence, although
cardiovascular reactions to surgical stimuli can
happen without movement and may be detrimental
to a subset of people. (1)

INTRAVENOUS ANESTHESIA
GA administered only by intravenous
drugs is known as total intravenous anesthesia

(TIVA). It has been demonstrated that TIVA is
generally more effective than inhalational
anesthetic for preventing postoperative nausea and
vomiting (PONV). According to studies, using
TIVA s linked to better recovery outcomes, such as
a shorter stay in the recovery room, an earlier
discharge, and higher patient satisfaction. Over the
past 20 years, TIVA has generally gained popularity
in a variety of patient populations and
environments. (2)

PROPOFOL

Since 19861, propofol (2,6-
diisopropylphenol) has been used in
anesthesiology, mostly for conscious sedation and
anesthesia induction. (3)It is a sedative hypnotic
that is administered intravenously and quickly
induces unconsciousness. Additionally, it is linked
to a speedy and smooth recovery, setting it apart
from many of the more conventional anesthetic
regimes. Propofol is a respiratory and
cardiovascular ~ depressant, same as other
intravenous drugs. (4)

MECHANISM OF ACTION

The primary inhibitory neurotransmitter in
the central nervous system (CNS) of vertebrates,
GABA, is generated by its specific engagement
with GABAA and GABAB receptors, the two types
of GABA receptors.GABAA receptors are ligand-
gated ion channels connected to an integral
chloride channel, whereas GABAB receptors
belong to the G-protein linked receptor superfamily
and are associated with K+ and Ca2+ channels.
Given that GABAA receptors are the most
responsive to propofol.The pentameric structure of
GABAA receptors is formed by the co-assembly of
several phylogenetically related subunits (al-6, B1-
4, v1-3, 4, €, pl-3). It has a Cl-channel in the
middle. A complicated pharmacology is expressed
by GABAA receptors. In fact, several different
drug classes, including beta-carbolines, steroids,
barbiturates, alcohols, picrotoxin,
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tertbutylbicyclophosphorothionate (TBPS),
benzodiazepines, and benzodiazepine-like

compounds, work by interacting with modulatory
sites on this receptor. The discovery that many
chemically unrelated anesthetics have the same
capacity to affect GABAA receptor function is one
of the main findings of current studies in the field
of general anesthetics. (5)

PHARMACOKINETIC PROPERTIES

Propofol's pharmacokinetic profile is
defined by a dynamic process that includes the
drug's quick distribution into tissues from the
circulation, quick metabolic clearance from the
blood, and gradual return from the peripheral
compartment. These interactions work together to
produce a quick onset and brief duration of action
following a single bolus dose. Propofol's
pharmacokinetics have been thoroughly studied in
a range of patient populations and illness states
following either bolus dosages or continuous
infusions.  Between  different modes  of
administration, propofol's pharmacokinetic
parameters are largely constant.

ABSORPTION
INDUCTION

Following a single bolus injection, it is
challenging to ascertain the peak blood
concentrations of propofol due to its fast
distribution from the blood. However, two patients
experienced trough and peak blood concentrations
of around | and 2.5 mg/L and 4 and 7 mgl/L,
respectively, after receiving a bolus dose of 2.5
mg/kg followed by successive bolus doses of |
mg/kg given three minutes after induction and at 6-
minute intervals afterward.

MAINTENANCE

A quick rise in blood concentration occurs
after starting a constant-rate continuous propofol
infusion, followed by a gradual rate of rise. The
high rate of clearance that takes place during
distribution to the second and third compartments
is the cause of this gradual rise in blood propofol
concentration.Nonetheless, it has been noted that
propofol pharmacokinetics are non-linear. (6)

DISTRIBUTION AND PROTEIN BINDING

Due to its high lipophilia, propofol is
rapidly distributed from the blood into the central
nervous system and surrounding tissues. The initial
distribution of propofol first lean muscle tissue,
then to fat tissue, and to well-perfused tissue.
Following continuous infusions for anesthesia or

intensive care unit sedation, the distribution half-
life wvaries between 1.8 and 9.5 minutes.
Pharmacokinetic modelling has estimated the
blood-brain equilibration half-life to be 2.9 minutes
POO. The volume of distribution at steady state
after a long-term infusion was found to be
significantly greater than that following a short-
term infusion. This indicates greater peripheral
distribution with prolonged use.

METABOLISM AND EXCRETION

Following initial propofol dosages, half of
the clearance of prophylactics is due to metabolism
and diffusion to peripheral compartments. Propofol
derived from blood. The distributional component
of clearance diminishes as drug concentrations in
the peripheral compartments start to equalize with
the circulation, which results in a slower drop in
plasma concentrations after the infusion is stopped.
To prevent excessive drug accumulation during
long-term administration, it is crucial to titrate
infusion rates to clinical response.Propofol is
eliminated in three stages. The initial stage (tv2 1.)
is in line with the rapid blood-to-tissue transfer of
propofol, whereas the second phase (tv2 1..,) is
characterized by quick metabolic clearance. The
gradual return of a small quantity of propofol from
poorly perfused tissue (most likely fat) to the blood
is represented by the terminal elimination half-life
(V/2~). Js9] Differences in sampling times are the
main cause of the large range in tl/2~ values in
anesthesia studies; longer sampling periods
typically provide larger /2~ values. (7)

PHARMACODYNAMIC PROPERTIES

As an oil-in-water emulsion, propofol is a
phenolic derivative. Although it contains hypnotic
and sedative qualities, it is not connected to other
hypnotic or sedative substances. Soybean oil,
glycerol, egg lecithin, sodium hydrochloride, and
water are also used in the composition.

Sedative effects: Very lipophilic, quickly
penetrates the blood-brain barrier, and starts
working quickly

There is a dose-dependent increase in the
depth of sedation.

Effects on hemodynamic: Lowers blood
pressure in a dose-dependent manner, and bolus
dosages are linked to temporary hypotension.

Respiratory effects: Produces a mild
respiratory depressive effect that is dose dependent.
seems to act as a moderate bronchodilator.

Impact on the nervous system: Preserves
or reduces intracranial pressure.
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keeps the pressure of cerebral perfusion constant.

(8)

DOSAGE AND ADMINISTRATION

Propofol induction dosages should ideally
be administered in increments of 40 mg at 10-
second intervals until complete anesthesia is
attained. Adults typically need a dose of 2 to 2.5
mg/kg, however elderly individuals could need
less. The administration rate ought to be inform
patients by half. Propofol bolus injections of 20-50
mg as needed or a continuous infusion of the drug
(about 6-12 mg/kg/h) can both be used to maintain
anesthesia. (9)

TOLERABILITY

Propofol-associated discomfort is
effectively decreased by coadministration of
lidocaine (lignocaine). A continuously lower
prevalence of PONY is linked to propofol than that
seen when using different anesthetic regimes.
Propofol usage is sometimes associated with
neuroexcitatory events. These are fleeting and most
frequently seen during emergence. 6.8% of patients
have been found to have delayed wakeup (> 15
minutes), according to phase IV data. Anaphylaxis,
disinhibited behaviour upon emergence, and severe
bradycardia are less common side effects linked to
propofol. Propofol can promote the growth of both
bacteria and fungi, hence in order to reduce the
danger of extrinsic contamination, rigorous aseptic
procedure should be followed throughout
preparation and administration. It appears that
propofol has a limited potential for abuse. (10)

INDICATIONS, CONTRAINDICATIONS,
DRUG DOSING REGIMENAND ADVERSE
EFFECTS

The hypnotic element of sedation or
general anesthesia is induced and maintained with
propofol. Patients who are hypersensitive to
propofol or any of the ingredients in its
formulation, as well as those who have issues
related to fat metabolism, should not take it.
because there aren't many documented case reports
of anaphylactic and anaphylactoid responses. Only
medical personnel who have received training in
the safe management of patients receiving general
anesthesia should administer propofol. According
to the American Society of Anaesthesiologist’s
(ASA) recommendations for minimal monitoring
requirements, the anaesthetist should closely
monitor the patient's physiological parameters
during any procedure involving sedation or
anesthesia using propofol and respond to any

changes in them.There are several different
propofol dosing systems; however, these should
only be considered extremely approximate dosing
guidelines because there is significant variation in
the propofol dose required to achieve specific
clinical objectives. One of the reasons a clinician
should keep a close eye on the effects and side
effects of propofol is that its administration should
always be titrated based on clinical effect. Changes
in cardiopulmonary physiology, such as loss of
airway reflexes, hypoventilation or even apnoea,
and hypotension, are the primary side effects of
propofol treatment. (11)

COMPLICATIONS OF ANESTHESIA

Serious but less common side effects
include allergic reactions, malignant hyperthermia
in vulnerable people, cardiovascular events
(hypotension, arrhythmias, myocardial infarction),
respiratory issues (hypoventilation, aspiration,
bronchospasm), and postoperative  cognitive
dysfunction, especially in older adults. (12)
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