B.9 Anesthetics

OBJECTIVES:
1. Compare local and general anesthetics in terms of their mode of action.
2. Compare the structures and effects of cocaine, procaine and lidocaine.

3. Discuss the advantages and disadvantages of nitrous oxide, ethoxyethane,

trichloromethane, cyclopropane and halothane.

The first herbal anaesthesia was administered in prehistory. Opium and hemp were two of the most important herbs used. They were ingested or burned and the smoke inhaled. Alcohol was also used, its vasodilatory properties being unknown. In China, Taoist medical practitioners developed anaesthesia by means of acupuncture. In South America preparations from datura, effectively scopolamine, were used as was coca. In Medieval Europe various preparations of mandrake were tried as was henbane (hyoscyamine).
The development of effective anaesthetics in the 19th century was, with Listerian techniques, one of the keys to successful surgery. Henry Hill Hickman experimented with carbon dioxide in the 1820s. The anaesthetic qualities of nitrous oxide (isolated by Joseph Priestley) were discovered by the British chemist Humphry Davy about 1795 when he was an assistant to Thomas Beddoes, and reported in a paper in 1800. But initially the medical uses of this so-called "laughing gas" were limited - its main role was in entertainment. It was used in December 1844 for painless tooth extraction by American dentist Horace Wells. Demonstrating it the following year, at Massachusetts General Hospital, he made a mistake and the patient suffered considerable pain. This lost Wells any support.

Another dentist, William E. Clarke, performed an extraction in January 1842 using a different chemical, sulfuric ether (discovered in 1540). In March 1842 in Danielsville, Georgia, Dr. Crawford Williamson Long was the first to use anaesthesia during an operation, giving it to a boy before excising a cyst from his neck; however, he did not publicize this information until later.

On the 16th of October 1846, another dentist, William Thomas Green Morton, invited to the Massachusetts General Hospital, performed the first public demonstration of sulfuric ether as an anesthetic agent, for a patient undergoing an excision of a tumour from his neck. In a letter to Morton shortly thereafter, Oliver Wendell Holmes, Sr. proposed naming the procedure anæsthesia.

Ether had a number of drawbacks like its tendency to induce vomiting and its flammability. In England it was quickly replaced with chloroform. Discovered in 1831, its use in anaesthesia is usually linked to James Young Simpson, who, in a wide-ranging study of organic compounds, found chloroform's efficacy in 1847. Its use spread quickly and gained royal approval in 1853 when John Snow gave it to Queen Victoria during the birth of Prince Leopold.
A good way to describe anaesthetics, or more correctly the state of anaesthesia, is complete absence of all sensation and insensibility. Local anaesthetics have this effect only in the desired area of the body. Local anaesthetic drugs interrupt the action of pain carrying nerve fibres, so the brain does not receive any feeling of pain. It is used in minor surgery that does not require the use of general anaesthetics. They are administered by injection and affect only small areas of the body. Some good examples of local anaesthetics are procaine, lidocaine, amethocaine, benzocaine, bupivacaine and finally cocaine (although its use is limited today due to obvious problems with abuse). 
 

The first effective local anaesthetic was cocaine. Isolated in 1859 it was first used by Karl Koller in ophthalmic surgery in 1884. Prior to that doctors had used a salt and ice mix for the numbing effects of cold - which could only have limited application. Similar numbing was also induced by a spray of ether or ethyl chloride. Cocaine soon produced a number of derivatives and safer replacements, including procaine (1905), Eucaine (1900), Stovaine (1904), and lidocaine (1943).
General anaesthetics combine loss of pain and sensation with complete loss of consciousness by working on receptors in the brain and hence affect the entire body. They are used in most operations where long and extensive surgery is required. General anaesthetics are generally used under strict supervision by an anaesthetist who either injects or makes the patient inhale the drug. Some common inhaled general anaesthetics are nitrous oxide and halothane.

 
Cocaine, procaine and lidocaine are anaesthetics that are used in different circumstances, but all have an anaesthetic effect. Cocaine, when it is used medicinally, is used for nose, throat and larynx operations and is given in spray or liquid form. It was formerly used for eye operations in the form of eye drops, but was stopped due to safety concerns. Cocaine also possesses stimulating and addictive effects making it a common drug of abuse. Procaine is used in minor surgery, and in dental treatment. It is administered intravenously. Lidocaine is used in a number of different ways. Firstly, it is used in dental treatment like procaine. It is also used in spinal anaesthesia, nerve blocks, e.g. epidural anaesthesia, eye surgery and before endoscopic procedures, e.g. to treat haemorrhoids.   
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 Lidocaine
 
Procaine is similar in structure with the chemical formula of C13H21CIN2O2
 
Nitrous oxide, ethoxyethane, trichloromethane, cyclopropane and halothane are substances that are classed as general anaesthetics, causing loss of consciousness and feeling. There are advantages and disadvantages to using each of these. For example, one of the oldest anaesthetics, nitrous oxide, more commonly known as laughing gas, is quite safe, producing fewer side effects than newer anaesthetics. However, when compared with other general anaesthetics, it has minimal potency, making it unsuitable in some situations today. Trichloromethane is another general anaesthetic. It is far more powerful than nitrous oxide, but has been proved to cause serious liver damage. Ethoxyethane and cyclopropane are good anaesthetics and have less serious side effects than trichloromethane, but are highly flammable, which can be very dangerous. Halothane is a commonly used anaesthetic, but also has rare effects of arrhythmia (abnormal heart rhythm) and liver damage. However, it has a common and serious side effect of being harmful to the ozone layer.
