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CELLULAR AND MOLECULAR EFFECTS OF GENERAL ANESTHETICS IN THE BRAIN

Brain: consciousness - sleep - memory
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shared circuit 
hypothesis

disrupting effective 
connectivity

Brain: consciousness - sleep - memory
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Brain: consciousness - sleep - memory

Phases of memory

Encode or establishment

Consolidation

Retrievemcent

Reconsolidation

Key points

➡ Main parts of brain relevant to 

memory are parietal lobe, amygdala, 

thalamus

➡Amnesia caused by subanesthetic 

doses

➡ Anaesthetics may cause amnesia 

acting on arousal or attention

➡ No common mechanism 
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Autonomic nervous system

Responsible for the body’s involuntary activities (including cardiovascular,               
gastrointestinal, and thermoregulatory homeostasis). 

Divided into two major branches: 

Sympathetic Nervous System (SNS)              Parasympathetic  Nervous System (PNS)“
fight or flight” responses                               oversees the body’s

Preganglionic fibers originate from 
the thoracolumbar region of the 
spinal cord

The postganglionic neurons of the 
SNS then travel to the target 
organ

A sympathetic response, is not 
confined to the segment from 
which the stimulus originates

The PNS arises from cranial nerves 
III, VII, IX, X & from sacral segments

The ganglia of the PNS are in close 
proximity to (or even within) their 
target organs

proximity to (or even within) their target organs
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Autonomic nervous system
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ΑΤΣΟΝΟΜΟ ΝΕΤΡΙΚΟ ΤΣΗΜΑ
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Autonomic nervous sytem - Pharmacology

Sympathetic nervous system

Non selective agonists

Endogenous catecholamines
• Norepinephrine
• Epinephrine
• Dopamine

Synthetic catecholamines
• Isoproterenol
• Doputamine
• Fenoldopam

Noncatecholamine Sympathomimetic 
Amines

• Ephedrine

Selective agonists

a1-Adrenergic Agonists
•Phenylephrine

a2-Adrenergic Agonists
•Clonidine
•Dexmedetomedine

b2 adrenergic agonists 
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Autonomic nervous sytem - Pharmacology

Sympathetic nervous system
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a-ADRENERGIC RECEPTOR ANTAGONISTS

Phenoxybenzamine

Prazocin

b-ADRENERGIC RECEPTOR 

ANTAGONISTS

selective
• Esmolol
• Metoprolol

non selective
• Propranolol
• Labetalol

Autonomic nervous sytem - Pharmacology

Sympathetic nervous system
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Anticholinergic agents 
(muscarinic antagonists)

Atropine

Scopolamine

Glycopyrrolate

Cholinesterase Inhibitors

physostigmine

neostigmine

pyridostigmine 

edrophonium

Autonomic nervous sytem - Pharmacology

Parasympathetic nervous system
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Neuromuscular transmission

Interactions with other drugs 
& factors  which influence the duration of NMB

Systematic diseases

Other drugs: ( volatile aesthetics, 
antibiotics, Mg.

Hypothermia

Acid base & electrolyte abnormalities

Age & others comorbitities

Hepatic/renal failure
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Neuromuscular transmission

Systematic effects

Depolarizing

Bradycardia, hyperkalemia, respiratory problems, increase of intraocular and 

intragastric pressure, malignant hyperthermia

Non depolarising

Histamine release

Respiratory side effects
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Neuromuscular transmission

Neuromuscular blockade reversal

➡ There are not specific antidotes for 
depolarising neuromuscular blocking drugs

➡ Cholinesterase inhibitors used to 
reverse the block of non depolarising 
blocking drugs

➡There is specific antidote for 
rocuronium ( sugammadex)
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Liver

Hepatic blood flow is 25% to 30% of the C.O

It is provided by the hepatic artery and portal vein. 

The hepatic artery supplies about 45% to 50% of the liver’s oxygen requirements 

Hepatic arterial flow dependent on metabolic demand (autoregulation) 

The hepatic artery has α1 & β2 -adrenergic receptors, dopaminergic (D 1 ), and 

cholinergic vasodilator receptors. 

The portal vein has only α 1 -adrenergic and dopaminergic (D 1 ) receptors

Has a central role in metabolism of nutrients & drugs, synthesis of many coagulant 

factors & other proteins & secretion of bile
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Liver

Effects of anaesthesia on liver function

Indirect effects because of cardiovascular changes

Metabolic effects because of stress

Opioids cause Oddi's sphincter spasm

Modern volatile anesthetic agents have no direct effects upon 
hepatocytes
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ΝΕΦΡΟΙ
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ΝΕΦΡΟΙ

Renal function is intimately related to renal blood flow (RBF).  The kidneys are the only organs for which oxygen 

consumption is determined by blood flow.

The blood flow through both kidneys normally accounts for 20–25% of C.O. Approximately 80% of RBF normally 

goes to cortical nephrons. 

The renal cortex extracts relatively little oxygen, having an oxygen tension of about 50 mm Hg. 

The renal medulla maintains high metabolic activity because of solute reabsorption and requires low blood flow to 

maintain high osmotic gradients. The medulla has an oxygen tension of only about 15 mm Hg and is relatively 

vulnerable to ischemia.

Redistribution of RBF away from cortical nephrons with short loops of Henle to larger juxtamedullary nephrons 

with long loops occurs under certain conditions. 

Sympathetic stimulation, increased levels of catecholamines and angiotensin II, and heart failure can cause 

redistribution of RBF to the medulla and is associated with sodium retention
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ΝΕΦΡΟΙ

Control Mechanisms of RBF

Intrinsin regulation

Tubuloglomelural feedback

Hormonal

Neuronal and paracrine stimulation
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ΝΕΦΡΟΙ

Effects of Anesthesia on Renal Function

Reversible decreases in RBF,  GFR, urinary flow, and 

sodium excretion occur during both regional and general 

anesthesia

Most of these changes are indirect and are mediated 

by autonomic and hormonal responses to surgery and 

anesthesia.

AKI is less likely when an adequate intravascular 

volume and a normal blood pressure are maintained.

There is no evidence that currently utilized vapor 

anesthetic agents cause AKI 

Cardiovascular effects

Neurogenic mechanisms

Endocrine changes

Other drugs
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Questions

Ποια από ηα παρακάηω είμαι λάθος:

1. Η ηπαηική αιμάηωζη γίμεηαι από ηημ 
πρλαία θλέβα και ηημ ηπαηική αοηηοία

2. Η μεροξμρϊκή διαβίβαζη γίμεηαι με ηξρπ 
μξρζκαοιμικξύπ ρπξδξςείπ

3. Η ούθμιζη ηηπ μεθοικήπ αιμαηικήπ οξήπ 
μεηανύ άλλωμ γίμεηαι και με ξομξμικξύπ 
μηςαμιζμξύπ

4. Η επιμεθοίμη είμαι έμαπ εκλεκηικόπ α1 
αγωμιζηήπ

Which is the wrong statement:

1. Hepatic blood perfusion is provided by 
the hepatic artery and portal vein

2. Neuromuscular transmission is 
achieved through muscarinic receptors

3. Hormonal mechanisms may play role in 
the regulation of the renal blood flow

4.Epinephrine is a selective a1 agonist
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Questions

Which of the following is true

1. Norepinephrine is a pregagglionic 
neutotransmitter of the 
parasympathetic nervous system 

2. Norepinephrine is a postgaglionic 
neurotransmitter of the sympathetic 
nervous system

3. Acetylocholine is a postgaglionic 
neurotransmitter of the sympathetic 
nervous system

4. Acetylocholine is an agonist of the 
a1 adrenergic receptors 

Ποιό από ηα παρακάηω είμαι αληθές

1. Η μξοεπιμεθοίμη είμαι έμαπ 
ποξγαγγλιακόπ μεροξδιαβιβαζηήπ ηξρ 
παοαζρμπαθηηικξύ 

2.Η μξοεπιμεθοίμη είμαι έμαπ 
μεηαγαγγλιακόπ μεροξδιαβιβαζηήπ ηξρ 
ζρμπαθηηικξύ

3.Η ακεηρλξςξλίμη είμαι έμαπ 
μεηαγαγγλικόπ μεροξδιαβιβαζηήπ ηξρ 
ηξρ ζρμπαθηηικξύ

4.Η ακεηρλξςξλίμη είμαι έμαπ αγξμιζηήπ 
ηωμ α1 αδοεμεογικώμ ρπξδξςέωμ
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Questions

What of the following are potential
adverse outcomes from residual
neuromuscular blockade.

1. Respiratory complications

2. Cardiac complications

3. Hypotension

4. Renal injury

What of the following are potential
adverse outcomes from residual
neuromuscular blockade.

1. Αμαπμερζηικέπ επιπλξκέπ

2. Καοδιξλξγικέπ επιπλξκέπ

3. Υπόηαζη

4. Νεθοική βλάβη
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Questions

Ποιός από ηοσς παρακάηω παράγομηες 
μπορεί μα εσθύμεηαι για ηημ πρόκληζη 

μεθρικής βλάβης περιεγτειρηηικά:

1.NSAID’s

2.Εμδξθλέβια αμαιζθηηικά

3.Ειζπμεόμεμα αμαιζθηηικά

4.Η ςξοήγηζη μηξπαμίμηπ

Which of the following factors may 
cause kidney injury perioperatily

1. NSAID’S

2. Intravenous anesthetics

3. Inhaled anaesthetics

4. Dopamine infusion
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Questions

Ποιο από ηα παρακάηω είμαι λάθος:

1. Τα ζύγςοξμα αμαιζθηζηικά ποξκαλξύμ 
ηπαηική βλάβη

2.Τξ ήπαο δέςεηαι  πεοίπξρ ηξ 25% ηηπ 
καοδιακήπ παοξςήπ

3.Τξ ήπαο ζρμμεηέςει ζηη παοαγωγή 
παοαγόηωμ πήνηπ

5.Η  ηπαηική  αοηηοία έςξρμ α1 ρπξδξςείπ

Which of the following is wrong:

1.Currently utilised aesthetics cause 
liver injury

2.Liver blood flow is almost 25% of 
cardiac output

3.Liver produce some of the coagulation 
factors

4.The hepatic artery has α 1  -adrenergic  
receptors


