 Indication for anesthesia:
1. Cast application.
2. To capture wild and vicious animals.
3. For diagnosis procedures.
4. To control convulsion (Epilepsy – tetanus).
5. For application of surgical and obstetrical procedures.
6. Euthanasia.

Types of Anesthesia*
	Anesthesia is often classified according to type of drug and method or rout of drug administration:
	1- Inhalation
	6-Transcutaneous Electric Nerve Stimulation (TENS, TNS, TES)

	2- Injectable
	

	3- Oral or Rectal
	7- Hypnosis

	4- Local and Conduction
	8- Acupuncture

	5- Electronarcosis
	9- Hypothermia



Summary of Anesthetics (for reading only)
	Local Anesthetics
	General Anesthetics

	
	Inhaled
	injectable

	Bupivacaine
	-Enflurane
	Barbiturates

	Lidocaine
	-Halothane
	Benzodiazepines

	Procaine
	-Isoflurane
	Opioids

	Tetracaine
	-Methoxyfurane
	Neuroleptic

	
	-Nitrous oxide
	Dissociative

	
	-Sevoflurane
	




	inhalation anesthetic agent

	Liquid
	Gas

	1- Ether
	1- Cyclopropane

	2- Haothane
	2- Nitrous oxide

	3- Chloroform
	3- Ethylene

	4- Methoxy flurane
	

	5- Fluroxene
	

	6- Ethyl chloride
	

	7- Trichlor ethylene
	



Characteristics of an ideal injectable anesthetic
I- Physiochemical and Pharmacokinetic
	1- Water soluble
	2-Long Shelf life.
	3- Stable when exposed to light.
	4- Small volume required for induction of anesthesia.
II- Pharmacodynamics
	1- Minimal individual variation.
	2- Safe therapeutic ratio.
	3- Onset, one vein to brain circulation time.
	4- Short duration of action.
	5- Inactivated to nontoxic metabolites.
	6- Smooth emergence.
	7- Absence of anaphylaxis.
	8- Absence of histamine release.
III- Side Effects	
	1- Absence of local toxicity.
	2- No effect on vital organ function except anesthetically desirable CNS effect.

Dosage calculation



If the concentration was % then you can multiply with 10
e.g. 10% = 5*10= 100 mg/ml

Injectable anesthetic agents can be divided into:-
		Anesthetic agents (injectable)

	Rapidly Acting
	
	Less Rapidly Acting i.v. anesthetic agents

	1-Thiopental Sodium (Barbiturate)
	
	1- Chloral hydrate

	2- Methohexital Sodium (Barbiturate)
	
	2- Chloralose

	3- Saffan (Steroids)
	
	3- Urethane

	4- Minaxol one (Steroids)
	
	4- Pentobarbital Sodium (Barbiturate)

	5- Metomidate (Steroids)
	
	5- Dissociative agents:

	6- Etomidate (Steroids).
	
	             1. Phencyclidine

	7- Eugenols
	
	             2. Tiletamine.

	8- Propofol
	
	             3. Tiletamine – Zolazepam.

	
	
	             4. Ketamine










Or another classification for injectable anesthetics
	Injectable anesthetics 

	Barbiturate
	
	Non Barbiturate

	- Oxybarbiturates
	
	Althesin (Saffan)

	Phenobarbital Sodium (Phenobarbital), U.S.P.
	
	Chloralhydrate, U.S.P.

	Pentobarbital Sodium, U.S.P. (Nembutal)
	
	Chloraose

	Methohexital Sodium (Brevital)
	
	Urethane, N.F.

	- Thiobarbiturates
	
	 Magnesium Sulfate

	Thiopental Sodium, U.S.P. (Pentothal)
	
	 Metomidate (Hypnodil)

	Thiamylal Sodium (Surital)
	
	Etomidate (Amidate)

	
	
	Propofol (Rapinovet, Diprivan)

	
	
	Propanidid (Epontol)

	
	
	Tricaine Methanesulfonate (MS-222; Finquel)


Anesthetic agents (Injectable)
(1) Rapidly Acting
  Thiopental Sodium (Barbiturates) (Pentothal)
Drug: Thiopental (Pentothal; Intraval):
Class: Ultrashort-acting thiobarbiturate
MOA: Sedative/hypnotic; CNS depression by action on barbiturate receptors
DOA: <15 min; 
ROA:(IV)
Effect: Sedation to unconsciousness (dose dependent), stage II delerium can occur with inadequate or perivascular dosages
Adverse: Respiratory depression (apnea), myocardial depression, cardiac arrhythmias
Approved: Dogs
Note:
· Used in Vet Med. since 1937 and from then is the widely used agent especially in dogs and cats, after i.v. injection it reach CNS and its effect become apparent within 15 – 30 seconds of injection. The animal reach surgical anesthesia within 1- 2 minutes.
· It need to pre-anesthesia analgesic because it lack of analgesic properties.
· It cause respiratory depress, laryngeal and bronchial spasm, hypotension in rapid injection, myocardial depression, cardiac arrhythmia. It used also in horses.

(2) Less Rapidly Acting i.v. anesthetic Agents
1- Chloral hydrate
Drug: Chloral hydrate: 
Class: Sedative-hypnotic
MOA: CNS depression is due to active metabolites
DOA: Dose dependent: <2 hr for sedative dosages
ROA: (IV, PO)
Effect: Sedation at low doses; general anesthetic at high doses; poor analgesic effects
Adverse: Minimal at sedative dosages; anesthetic doses have high incidence of cardiopulmonary arrest
Approved: None; once available in combination with pentobarbital and magnesium sulfate for use in large animals.
Notes:
· It is good hypnotic a poor analgesia produce deep sleep lost for several hours. For that it is need high dose to produce anesthesia.
· It produces hypotension and respiratory depression because it depress vasomotor and respiratory center.
· Meanly used in equine.
· It can cross the placental barrier but it has low effect on fetus.
· It cause hypotension and Brady cardiac due to depression to vasomotor and myocardium and increase vagal tone.
· It is very irritant and its high concentration injected extravesscular cause tissue necrosis and sever irritation and phlebitis.
· It has prolonged recovery time.
3-Chloral hydrate + Magnesium sulfate:
The combination of chloral hydrate magnesium sulfate in ration 1:1	2:1	3:1
Advantages:
1. Rapid and smooth induction.
2. Increase the depth of anesthesia.
3. Good muscle relaxation.
4. It reduces the toxicity of chloral hydrate and fewer irritants.
5. Less salivation.

4-Chloral hydrate + Magnesium sulfate + Pentarbital:
	This combination called ( Equithesin )
It is prepared in the following ratio
Chloral hydrate		28 gm
Magnism sulfate		14 gm		
Pentobarbital		6.5 gm
Dissolved in 1000 c.c of sterile distil water.
Advantage:
1. Rapid and smooth induction without excitement.		
2. Complete anesthesia (good analgesic) muscle relaxation.
3. Wide margin of safety.
5- Dissociative Agents
	Dissociative anesthesia defined as (Complete analgesia combined with only superficial sleep). In this state the animal may remain with their eye open with active laryngeal and pharyngeal reflexes. These agents are Cyclohexylamine derivatives, which are (Phenylcyclidine, Tiletamine and Ketamine).
	The term Dissociative anesthesia is used to describe an anesthetic state induced by drugs that interrupt ascending transmission from the unconscious to conscious part of the brain, rather than by generalized depression of all brain centers..

- Ketamine Hcl
Drug: Ketamine (Ketaset; Ketalar; Vetalar)
Class: Dissociative agent
MOA: Depresses thalamoneocortical system; activates limbic system; analgesic effects are associated with opioid (agonist) and N-methyl-D-aspartate receptor (antagonist) interaction
DOA: Dose and species dependent; 15–60 min; 
ROA:(IV, IM)
Effect: Catalepsy, superficial analgesia, poor visual analgesia, amnesia, immobility
Adverse: Muscle rigidity, seizures, increased secretions, negative inotropic agent but central catecholamine release causes increased ABP and HR, increased ocular and intracranial pressure
Approved: Cats, primates


Notes:
· The most important one of this group,
·  It has shorter duration of action than other member of this group. it's effect on CNS appear after about 1 minute. 
· With Ketamine many signs appear like muscle contraction, salivation leading to obstruction of the airways. But this side effect could be eliminated by using other compounds with Ketamine like Atropine, Diazepam, Midazolam, Xylazine, Detomidine, Medetomidine, Thiopental and even inhalation agents. It causes also mild respiratory depression, hypertension. 
Inhalation anesthetics
	Inhalation anesthetics are used in the form of volatile liquids or gases. These drugs are taken to the site of action through diffusion from pulmonary alveoli into the blood and thereafter to site of action i.e. central nervous system. Then the drugs are taken back by blood and thereafter they are exhaled. Primarily eliminated unchanged by the lungs 
Biotransformation to metabolites does occur to some degree, by microsomal enzymes .
Chloroform:
· It was firstly used as anesthetic drug in animals by flourens in 1847. 
· Clear sweat non inflammable non explosive and non irritating anesthetic liquid.
· It can be given by closed system. It is powerful anesthetic and a concentration of 0.035 percent of blood cause anesthesia and a concentration of 0.06 percent of blood is fatal. 
· Induction is smooth with minimal salivation and marked relaxation of bronchial muscle.
· It has direct effect on myocardium which leads to cardiac dilation which reduces cardiac output. It cause stimulation of vagal reflex in early stage which lead to slowing of heart and thus, cardiac failure. Palus is often increased due to struggling. Then the pulse becomes slow than normal. 
· It causes depression of liver and kidney function.
· Death occurs due to cardiac failure and myocadium depression.
· Narrow margin of safety.
3-Halothane:  
Drug: Halothane (Fluothane)
Class: Fluorinated hydrocarbon inhalation anesthetic
MOA: Reversible depression of central nervous system
DOA: Not applicable
Effect: Unconsciousness, muscle relaxation
Adverse: Dose-dependent cardiopulmonary depression, ventricular arrhythmias
Approved: Dogs, cats, nonfood animals
Notes:
· [bookmark: _GoBack]In dogs and cats, 2 to 4 per cent concentration in air or oxygen provokes full surgical anesthesia in 2 to 5 minutes with little excitement and no increase in salivation. Abdominal relaxation appears to be satisfactory. It has little analgesia. It is non nephrotoxic but it has hepatotoxic.
· It is noninflammable non explosive non irritating liquid anesthetic agent. It has characterstic pleasant odour.
· Halothane 2 more potent than chloroform and 4 times than ether it can be given by closed system.
· It have fast induction and fast and smooth recovery in about 10 to 20 minutes. It may cause respiratory depression.
· Inhalation of high concentration produces easily reversible apnea and progressive respiratory acidosis.  IT also cause dose related cardiac depression resulting in hypotension. Bradycardia follows administration of halothane, due to vagal stimulation which is easily counteracted by atropine.
· It has very little effect on liver and kidney but repeated administration may cause liver necrosis.
Nitrous oxide:
· It is colorless non-irritating; non-inflammable and non-explosive gaseous anesthetic agent.
Good margin of safety.
Quick induction and recovery.
· Mild respiratory and cardiac depression
· Mixed with oxygen. Provides additional    analgesia (varies by species) 
· When used during anesthesia maintenance, it reduces the amount of other anesthetic agent require.
Disadvantages 
· Cannot be used alone (MAC >100%) 
· Danger of hypoxia if not used properly 
· Reduces inspired oxygen levels to 33% 
· Danger of hypoxia if used in patients with respiratory problems: Pneumonia, lung tumors, pulmonary edema, diaphragmatic hernia, or other conditions which compromise the patient’s ability to oxygenate 
· Cannot be used with animals with gas occupying cavities (i.e. gastric dilation, intestinal obstruction, pneumothorax) 
· Has an increased partial pressure and low solubility in blood.
Isoflurane
Drug: Isoflurane (Aerrane, Isoflo; Forane)
Class: Methyl ether inhalation anesthetic
MOA: Reversible depression of central nervous system
DOA: Not applicable
Effect: Unconsciousness, muscle relaxation
Adverse: Dose-dependent cardiopulmonary depression (relatively less than halothane)
Approved: Horses, dogs

