GENERAL ANAESTHESIA 
Is a state of unconsciousness produced by a process of controlled, reversible intoxication of central nervous system characterized by unconsciousness, analgesia and muscle relaxation
· divided into 4 stages:
Stage 1 stage of induction or voluntary excitement:
· It is defined as a stage from initial administration of drug to loss of consciousness.
· In this stage the animal still conscious.
· Animal excited and voluntary straggling which lead to epinephrine releases and cause increased in heart rate pulse rate and respiratory rate.
· Pupil dilated.
· Sometime urination and defecation.
· All reflexes are present.
Stage 2 stage of involuntary excitement:
· Depression of motor reflex.
· Depression of cortical center which lead to loss of consciousness.
· Involuntary straggling.
· Still epinephrine release cause increased in heart, pulse and respiratory rate.
· Pupil widely dilated.
· All reflex are present.
Stage 3 stage of surgical anesthesia:
· Plane 1 (( Light anesthesia ))
· Heart, pulse and respiratory rate become normal.
· Stopping of limb movement.
· Muscle relaxation is poor.
· Pupils are constricted.
· Eye ball move from side to side (Nystagmus).
· Eye reflex disappear.
Plane 2 (( medium anesthesia ))
· Eye ball fixed ((disappear of Nystagmus)).
· Muscle relaxation is good.
· Corneal reflex still present.
· Pupils constricted.
· Lacrimation and salivation still present.
Plane 3(( Deep anesthesia))
· The entire reflex disappears. 
· Increase respiratory rate. 
· Good muscle relaxation and good analgesia. 
· Eye is centrally located.
Stage 4 stage of over dose or medullar paralysis:
· Complete paralysis of thoracic and intercostal muscles.
· Jerky movement of diaphragm.
· Gasping respiration which stops after some time.
· Pupil dilated and fish eye look due to cessation of lacrimation.
· Mucus membrane will be cyanotic then death.
General anesthetic.
· Divided into
· Nonvolatile or inject able agents of drugs.
· Volatile or Inhalation anesthetic agents or drugs.
Inject able or non-volatile general anesthetic drugs
· Advantages of use:
· It does not required costly equipment and attained staff and constant supervision.
· It can be used in field condition.
· It is good for short duration surgery or diagnostic procedure.
· It is good for indication of anesthesia, which is to be maintained by an inhalation technique.
· It is not-explosive and non-inflammable.
Disadvantages:
· After administration of inject able anesthetic drug one has no control to reverse the depth of anesthesia.
· Intravenous anesthetic drugs depends on body system for its metabolism, detoxification and excretion for that it is dangerous in animals with damaged liver and kidneys.
· The recovery period may be long and stormy.
· Oxygen and respiratory support equipment may be not available.
Injectable anesthetic drugs
· Barbiturate.
· Chloral hydrate.
· Choral hydrate + Magnesium sulfate.
· Equithesine ( chloral hydrate + Magnesium sulfate + pentobarbitone)
· Cataleptic or dissociative ex: ketamine.
· Steroid anesthetic drugs ex: saffan
The administration of injectable anesthetic agents:
The I V rout are the administration of intravenous agents : 
· More direct than the inhalation route but , the speed of elimination of the depends on such factors as:
 1- Speed of injection.
2-The rate of distribution and detoxication of the drug in the tissue , and these are depend on many factors such as the age of animal and  the metabolic rate of the patient and chemical structure of the substance injected.
Not:( The gases and volatile drugs are eliminated through the lung tissue unchanged, not like the I/V drugs which metabolized and detoxicate in the liver and tissue ).  For that the action of the intravenous agents are depends on many factors such as the renal function, liver disease , lowered metabolic rate and increased circulation time , the dose and the rate of administration of the drug .
Intravenous technique:
    The choice of the vein and the technique used depend on the species of the animal.
1- Horses- are usually made into the jugular vein about half way down the neck .
(after control of animal) by using of 6-7 cm long needle 14-15 gauge after pressing on the jugular vein by the thumb into the jugular furrow till it distended then introduce the needle just above the pressing thumb . 
2-Cattle – are into the jugular vein – after bends the animals head and neck away from the side of injection .
 3-Dogs and Cat: 
              A- Are  best made  into the cephalic vein. 
              B- Recurrent tarsal vein (Saphenous vein ).
              C-The femoral vein in the middle part of the medial aspect of the thigh. 
 4-Sheep  and Goat- in the cephalic vein , or recurrent tarsal and also into the external jugular vein 
5-Rbbits – in the marginal ear vein which present on the margin of the outside surface of the ear 
6-Elephents  -in the ear vein  
Vein puncture :
1- Control the animals .              
2-Prepaere the site of vein punctures by clipping or shaving.
3- Apply antiseptic.
4- Distention of the vein by pressure or tourniquet
   - The jugular vein can be distended by application of pressure of thumb in the jugular furrow just below the site of vein puncture.
[bookmark: _GoBack]- The cephalic and saphenous vein can distended by pressure above the site of injection.
· Ear vein -above the site of injection.
· NEEDLE SIZES AND RECOMMENDED INJECTION VOLUMES 
	SPECIES
	Intravenous
	Intraperitoneal
	Intramuscular
	Subcutaneous

	Mouse
	Lateral tail vein; 0.2 ml; ~ 25 ga
	2-3 ml; ~ 25 ga
	NR
Quadriceps/posterior thigh; 0.05 ml; ~ 25 ga
	Scruff; 2-3 ml; ~20 ga

	Rat
	Lateral tail vein; 0.5 ml; ~ 23 ga
	5-10 ml; ~ 21 ga
	NR 
Quadriceps/posterior thigh; 0.3 ml; ~23-25 ga
	Scruff; 5-10 ml; ~ 20 ga

	Hamster
	Femoral / jugular vein (cut down); 0.3 ml; ~ 25 ga
	3-4 ml; ~21 ga
	NR 
Quadriceps/posterior thigh; 0.1 ml; ~ 25 ga
	Scruff; 3-4 ml; ~ 20 ga

	Guinea Pig
	Ear vein, saphenous vein; 0.5 ml; ~ 23 ga
	10-15 ml; ~ 21 ga
	Quadriceps/posterior thigh; 0.3 ml; ~ 21 ga
	Scruff; 5-10 ml; ~ 20 ga

	Rabbit
	Marginal ear vein; 1-5 ml (slowly); ~21 ga
	50-100 ml; ~ 20 ga
	Quadriceps/posterior thigh, lumbar muscles; 0.5-1 ml; ~ 20 ga
	Scruff, flank; 30-50 ml; ~ 20 ga

	Cat
	Cephalic vein, 2-5 ml (slowly); ~21 ga
	50-100 ml; ~ 20 ga
	Quadriceps/posterior thigh; 1 ml; ~ 20 ga
	Scruff, back; 50-100 ml; ~20 ga

	Dog
	Cephalic vein; 10-15 ml (slowly); ~ 21 ga
	100-200 ml; ~ 18 ga
	Quadriceps/posterior thigh; 2-5 ml; ~ 20 ga
	Scruff, back; 100-200 ml; ~ 20 ga

	Primate
(Squirrel/Owl monkey, galago)
	Femoral vein; 0.5-1 ml (slowly); ~ 21 ga
	10-15 ml; ~ 21 ga
	Quadriceps/posterior thigh; 0.3-0.5 ml; ~ 21 ga
	Scruff, 5-10 ml,~ 20 ga

	Primate*
(Rhesus, Cyno, Snow)
	Cephalic, recurrent tarsal, or jugular veins; 5-10 ml (slowly); ~ 20 ga
	25-50 ml; ~ 20 ga
	Quadriceps/ posterior thigh, triceps; 1-3 ml; ~ 20 ga
	Scruff; 10-30 ml; ~ 20 ga

	Primate*
(Baboon)
	Cephalic, recurrent tarsal, and jugular veins; 10-20 ml (slowly); ~ 20 ga
	50-100 ml; ~ 18 ga
	Quadriceps/ posterior thigh, triceps; 1-3 ml; ~ 20 ga
	Scruff, 10-30 ml per site; 60-100 total; ~ 20 ga



Must be chemically restrained 

NR = Not recommended. Requires extreme care. 

IV INJECTION SITES 
	SITE
	SPECIES

	Jugular vein
	Cat, sheep, dog, goat, rabbit, horse, cow

	Cephalic vein
(Fore limb)
	Dog, cat, large primates

	Saphenous vein
(Hind limb)
	Monkey, dog, guinea pig (difficult)

	Tail vein
	Rat, mouse

	Marginal ear vein
	Rabbit, pig

	Alar vein (Wing vein)
	Bird

	Femoral vein
	Monkey, cat



