
1 
 

 

Forth stage: 1
st
 semester                                Pharmacology II                                           lec: 9, 2hr. 

General and local anesthetics  

E. Halothane 

 This agent is the prototype to which newer inhalation anesthetics have been compared.  

 When halothane was introduced, its ability to induce the anesthetic state rapidly and to allow 

quick recovery and the fact that it was nonexplosive made it an anesthetic of choice.  

 However, with the recognition of the adverse effects discussed below and the availability of 

other anesthetics that cause fewer complications, halothane is largely being replaced. 

 Therapeutic uses:  

 Whereas halothane is a potent anesthetic, it is a relatively weak analgesic.  

 Thus, halothane is usually coadministered with nitrous oxide, opioids, or local 

anesthetics.  

 Halothane used in obstetrics when uterine relaxation is indicated ( relaxes both skeletal 

and uterine muscle). 

 Halothane is suitable in children for inhalation induction; because 

 is not hepatotoxic in pediatric patients (unlike its potential effect on adults),  

 and its pleasant odor.  

 Pharmacokinetics:  

 Halothane is oxidatively metabolized in the body to tissue-toxic hydrocarbons (for 

example, trifluoroethanol) and bromide ion.  

 These substances may be; 

 Responsible for the toxic reaction that some patients (especially females) 

develop after halothane anesthesia.  

 This reaction begins as a fever, followed by anorexia, nausea, and vomiting, and 

patients may exhibit signs of hepatitis.  

 Although the incidence of this reaction is low, approximately 1 in 10,000 

individuals, about 50 percent of affected patients will die of hepatic necrosis.  

 To avoid this condition, halothane anesthesia is not repeated at intervals of less 

than 2 to 3 weeks. 

 Adverse effects: 

 Cardiac effects:  

 Like other halogenated hydrocarbons, halothane is vagomimetic and 

causes atropine-sensitive bradycardia.  

 Causing cardiac arrhythmias. 

 These are especially serious if hypercapnia (increased arterial carbon 

dioxide partial pressure) develops due to  

 Reduced alveolar ventilation or  

 An increase in the plasma concentration of catecholamines.  

 Produces concentration-dependent hypotension (it is recommended that a 

direct-acting vasoconstrictor, such as phenylephrine, be given to counter 

excessive hypotension. 

 

 Malignant hyperthermia:  

 Occurred in a very small percentage of patients,  
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 All of the halogenated hydrocarbon anesthetics as well as the muscle 

relaxant succinylcholine have the potential to induce malignant 

hyperthermia.  

 Burn victims and individuals with Duchene dystrophy, myotonia, 

osteogenesis imperfecta, and central-core disease are susceptible to 

malignant hyperthermia.  

 Dantrolene is given as the anesthetic mixture is withdrawn.  

F. Enflurane 

 This gas is less potent than halothane, but it produces rapid induction and recovery.  

 About 2 percent of the anesthetic is metabolized to fluoride ion, which is excreted by the kidney 

(is contraindicated in patients with kidney failure).  

 Enflurane anesthesia exhibits the following differences from halothane anesthesia:  

 fewer arrhythmias,  

 less sensitization of the heart to catecholamines, and  

 Greater potentiating of muscle relaxants due to a more potent curare-like effect. 

 A disadvantage of Enflurane is that  

 It causes CNS excitation at twice the MAC and also at lower doses if hyperventilation 

reduces the partial pressure of carbon dioxide. For this reason, it is not used in patients 

with seizure disorders. 

G. Isoflurane 

 It is a very stable molecule that undergoes little metabolism; as a result, little fluoride is 

produced, so it is not tissue toxic.  

 Unlike the other halogenated anesthetic gases, isoflurane does not induce cardiac arrhythmias 

and does not sensitize the heart to the action of catecholamines.  

 However, it produces concentration-dependent hypotension due to peripheral vasodilation.  

 It also dilates the coronary vasculature, increasing coronary blood flow and oxygen consumption 

by the myocardium. This property may make it beneficial in patients with ischemic heart disease.  

 All halogenated inhalation anesthetics have been reported to cause hepatitis, but at a much lower 

incidence than with halothane. For example, isoflurane does so in 1 in 500,000 individuals. 

 

H. Desflurane 

 The rapidity with which desflurane causes anesthesia and emergence has made it a popular 

anesthetic for outpatient surgery.  

 Desflurane has a low volatility and, thus, must be delivered using a special vaporizer.  

 Like isoflurane, it decreases vascular resistance and perfuses all major tissues very well.  

 Because it is irritating to the airway and can cause laryngospasm, coughing, and excessive 

secretions,  

 Desflurane is not used to induce extended anesthesia.  

 Its degradation is minimal; thus, tissue toxicity is rare. 

 

I. Sevoflurane 

 

 Has low pungency, allowing rapid uptake without irritating the airway during induction, 

 This making it suitable for induction in children. It is replacing halothane for this purpose.  

 The drug has low solubility in blood and is rapidly taken up and excreted.  

 Thus, recovery is faster than with other anesthetics.  

 It is metabolized by the liver, releasing fluoride ions; thus, like enflurane, it may prove to be 

nephrotoxic. 

 

 

J. Nitrous oxide 
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 Nitrous oxide is a potent analgesic but a weak general anesthetic.  

 Frequently combined with other, more potent agents to attain pain-free anesthesia.  

 Nitrous oxide is poorly soluble in blood and other tissues, allowing it to move very rapidly in 

and out of the body.  

 Nitrous oxide can concentrate the halogenated anesthetics in the alveoli when they are 

concomitantly administered because of its fast uptake from the alveolar gas. This phenomenon is 

known as the second gas effect. 

 Within closed body compartments, its speed of movement would retard oxygen uptake during 

recovery, causing diffusion hypoxia.  

 This anesthetic  

 does not depress respiration,  

 nor does it produce muscle relaxation.  

 it also has moderate to no effect on the cardiovascular system or on increasing cerebral 

blood flow, and  

 It is the least hepatotoxic of the inhalation anesthetics.  

       It is therefore probably the safest of these anesthetics, provided that at least 20 percent 

oxygen is always administered simultaneously. 

 

 

Intravenous Anesthetics 

 Are often used for the rapid induction of anesthesia, which is then maintained with an 

appropriate inhalation agent.  

 They rapidly induce anesthesia and must therefore be injected slowly.  

 Recovery from intravenous anesthetics is due to redistribution from sites in the CNS. 

 

A. Barbiturates (thiopental, methohexital) 

 

 Thiopental, a potent anesthetic but a weak analgesic.  

 Thiopental is an ultrashort-acting barbiturate and has high lipid solubility.  

 Thiopental and methohexital are quickly entering the CNS and depress function, often in less 

than 1 minute.  

 Diffusion out of the brain can occur very rapidly as well because of redistribution of the drug to 

other body tissues, including skeletal muscle and, ultimately, adipose tissue (the latter is a site 

serves as a reservoir of drugs from which the agent slowly leaks out and is metabolized and 

excreted).  

 The short duration of anesthetic action is due to the decrease of its concentration in the brain to a 

level below that necessary to produce anesthesia.  

 These drugs may remain in the body for relatively long periods of time after their administration, 

because only about 15 percent of the dose of barbiturates entering the circulation is metabolized 

by the liver per hour. Thus, metabolism of thiopental is much slower than its tissue 

redistribution.  

 The barbiturates are not significantly analgesic.  

 Thiopental has minor effects on the cardiovascular system, but it may contribute to severe 

hypotension in patients with hypovolemia or shock.  

 All barbiturates can cause apnea, coughing, chest wall spasm, laryngospasm, and bronchospasm.  

 Barbiturates are contraindicated in patients with acute intermittent or variegate porphyria. 

 

 

 

 

B. Benzodiazepines 

 The benzodiazepines are used in conjunction with anesthetics to sedate the patient.  
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 The most commonly employed is midazolam, which is available in many formulations, 

including oral.  

 Diazepam and lorazepam are alternatives.  

 All three facilitate amnesia while causing sedation. 

 

C. Opioids 

 Because of their analgesic property, opioids are frequently used together with anesthetics; for 

example, the combination of morphine and nitrous oxide provides good anesthesia for cardiac 

surgery.  

 The choice of opioid used perioperatively is based primarily on the duration of action needed.  

 The most frequently employed opioids are fentanyl and its congeners (sufentanil or remifentanil) 

because they induce analgesia more rapidly than morphine does.  

 They are administered either intravenously, epidurally, or intrathecally.  

 Opioids are not good amnesics,  

 They can all cause hypotension, respiratory depression, and muscle rigidity as well as 

postanesthetic nausea and vomiting.  

 Opioid effects can be antagonized by naloxone. 

 

D. Etomidate 

 is used to induce anesthesia.  

 It is a hypnotic agent but lacks analgesic activity.  

 Its water solubility is poor, so etomidate is formulated in a propylene glycol solution.  

 Induction is rapid, and the drug is short-acting.  

 It is only used for patients with coronary artery disease or cardiovascular dysfunction, such as 

shock.  

 Etomidate is hydrolyzed in the liver.  

 Among its benefits are little to no effect on the heart and circulation.  

 Its adverse effects include a decrease in plasma cortisol and aldosterone levels, which can persist 

for up to 8 hours.  

 Etomidate should not be infused for an extended time, because prolonged suppression of these 

hormones can be hazardous. 

 Venous pain can occur, and skeletal muscle movements are not uncommon (managed by 

administration of benzodiazepines and opioids). 

 

E. Ketamine 

 a short-acting, nonbarbiturate anesthetic,  

 induces a dissociated state( in which the patient is unconscious but appears to be awake and does 

not feel pain).  

 This dissociative anesthesia provides sedation, amnesia, and immobility.  

 Exert it effect by interacts with the N-methyl-D-aspartate receptor.  

 It stimulates the central sympathetic outflow, which, in turn, causes stimulation of the heart and 

increased blood pressure and cardiac output (that is beneficial in patients with either 

hypovolemic or cardiogenic shock as well as in patients with asthma).  

 Ketamine is therefore used when circulatory depression is undesirable. On the other hand, these 

effects mitigate against the use of ketamine in hypertensive or stroke patients.  

 The drug is lipophilic and enters the brain circulation very quickly, but like the barbiturates, it 

redistributes to other organs and tissues.  

 It is metabolized in the liver, but small amounts can be excreted unchanged.  

 Ketamine is employed mainly in children and young adults for short procedures.  

 However, it is not widely used, because it increases cerebral blood flow and induces 

postoperative hallucinations (nightmares), particularly in adults. 

F. Propofol 

 Is an intravenous sedative/hypnotic used in the induction or maintenance of anesthesia.  



5 
 

 Onset is smooth and occurs within about 40 seconds of administration.  

 Supplementation with narcotics for analgesia is required.  

 Whereas propofol facilitates depression in the CNS, it is occasionally accompanied by excitatory 

phenomena, such as muscle twitching, spontaneous movement, or hiccups.  

 Propofol decreases blood pressure without depressing the myocardium.  

 It also reduces intracranial pressure.  

 Propofol is widely used and has replaced thiopental as the first choice for anesthesia induction 

and sedation, because it  

 Produces a euphoric feeling in the patient and  

 Does not cause postanesthetic nausea and vomiting.  

 It has much less of a depressant effect than the volatile anesthetics on CNS-evoked potentials, 

such as somatosensory evoked potentials.  

 This makes propofol very useful for such surgeries as resection of spinal tumors, in which 

somatosensory evoked potentials are monitored to assess spinal cord functions. 

 

Local Anesthetics 

 Local anesthetics are generally applied locally and block nerve conduction of sensory impulses 

from the periphery to the CNS.  

 Some of these agents do have additional uses for example, the antiarrhythmic effect of Lidocaine 

and they are then administered by other routes. 

 Local anesthetics abolish sensation (and, in higher concentrations, motor activity) in a limited 

area of the body without producing unconsciousness (for example, during spinal anesthesia).  

 The small, unmyelinated nerve fibers that conduct impulses for pain, temperature, and 

autonomic activity are most sensitive to actions of local anesthetics.  

 The most widely used of these compounds are bupivacaine, lidocaine , mepivacaine, procaine, 

ropivacaine, and tetracaine.  

 Of these, lidocaine is the most frequently employed.  

 At physiologic pH, these compounds are charged; it is this ionized form that interacts with the 

protein receptor of the Na
+
 channel to inhibit its function and, thereby, achieve local anesthesia. 

 The natural product, cocaine,  

 was recognized years ago as a local anesthetic.  

 However, its toxicity and abuse have limited its use to topical application in anesthesia 

of the upper respiratory tract.  

 The local anesthetics differ pharmacokinetically as to onset and duration of action.  

 Adding the vasoconstrictor epinephrine to the local anesthetic, will decrease the rate of 

anesthetic absorption.  

 This both minimizes systemic toxicity and increases the duration of action.  

 Adverse effects result from systemic absorption of toxic amounts of the locally applied 

anesthetic (Seizures and cardiovascular collapse are the most significant of these systemic 

effects).  

 Bupivacaine is noted for its cardiotoxicity.  

 Mepivacaine should not be used in obstetric anesthesia due to its increased toxicity to the 

neonate.  

 Allergic reactions may be encountered with procaine, which is metabolized to p-aminobenzoic 

acid. 

 

 


