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In order to understand  the systemic action of epinephrine and even local anesthetic drugs we have to talk about :
1- why we introduce vasoconstrictor with local anesthesia ?

2- The pharmacology of vasoconstrictor 

3- Types of vasoconstrictor

4- The site of action of vasoconstrictor 
· The development of LA drugs :

Local anesthetic structure is characterized by having both lipophilic and hydrophilic ends connected by a hydrocarbon chain. The linkage between the hydrocarbon chain and the lipophilic aromatic ring classifies local anesthetics as being either an ester (–CO) local anesthetic  or an amide (–NHC) local anesthetic .
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Most local anesthetics are bases that are almost insoluble in water , so we add an acid that will react with the basic LA and produce salt , LA solubility is greatly increased by preparation of their hydrochloride salts .
We talked before that hydrochloride salt is Plain LA and this LA is vasodilator , so there will be vasodilatation in blood vessels after injection and that will increase the absorption of LA , also it will increase the risk of toxicity and bleeding and it will decrease the depth of LA because La will not preserve for long period in the tissue.

(Why we introduce vasoconstrictor with LA ?
· PH of vasoconstrictor id close to the PH of the tissue so it’s comfortable for injection .

· In order to aid vasoconstriction of blood vessels to control bleeding .

· Decrease the risk of toxicity .

· Increase the depth of LA because LA will preserve for long period in the tissue .

**Vasoconstrictor have to be add with sodium bisulfate ( which is a preservative ) and it add usually in percentage of 0.05% .
**No vasoconstriction without sodium bisulfate in dental carpule .
(Types of vasoconstrictor :
We have 2 types of vasoconstrictors :

1- Sympathomimetic : 

· Have action similar to sympathetic nerve stimulation 

· Act on adrenergic receptors

· Chemically 2 types :

1-catecholamine : When ( OH ) found on the 3,4 position on the aromatic ring ( on carbon # 3 or 4 from the carbon connected to the NH2 )

Ex: Epinephrine , Norepinephrine , Dopamine .
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2-non-catecholamine : (OH ) not on position 3,4

Ex: Amphetamine , Ephedrin
2- Non-sympathomimetic :

-Act on venous and arterial microcirculation .

-Don’t act on adrenergic receptors .

-Action not similar to sympathetic nerve stimulation .

** The contraindication of sympathomimetic are indication of non-sympathomimetic .
(The most vasoconstrictors we use are Epinephrine and Felypressin .

(Adrenergic receptors :

Ahlquist  in 1948 recognize that there is 2 types of adrenergic receptors Alpha and Beta receptors according to the action of catecholamine ( Epinephrine ) on smooth muscles and he recognize also that there is 2 type of Alpha receptors and 2 type of Beta receptors .

· Alpha receptors : 

-Normally found in the skin , mucous membrane and kidney .

-when stimulate by epinephrine it will lead to constriction of smooth muscle in blood vessels (vasoconstrictor) 

-Alpha 1 : Excitatory , Alpha 2 : Inhibitory

· Beta 1 receptors :

-Found only in the muscle of the heart and small intestine .

-Whet stimulate by epinephrine it will lead to increase in heart rate (lead to cardiostimulation ) , and increase lipolysis

· Beta 2 receptors :

-Found in bronchi , vascular beds and uterus .

-when it stimulate by epinephrine it will lead to bronchodilation and vasodilatation . 
-So the epinephrine is the drug of choice for the treatment of asthmatic attack , anaphylactic shock and cardiac arrest .
   (In the skin , mucous membrane and kidney we can recognize Alpha and Beta2 receptors , the predominant effect of epinephrine on oral cavity and skin will be on Alpha receptors rather than Beta2 receptors , but after the binding of all Alpha receptors with epinephrine , Beta2 receptors start to receive the excess epinephrine .
So the initial effect of oral cavity and skin will be vasoconstriction because of the stimulation of Alpha receptors .
If epinephrine use in large amount it will lead to later vasodilatation ( first it will cause vasoconstriction then vasodilatation ) .
So it’s not suitable to use epinephrine in large amount for bleeding control because it will lead later to vasodilatation . 

   (In the Bronchi we only found Beta 2 receptors so when epinephrine reach bronchi it will cause bronchodilatation .
   (When epinephrine reach the receptors on heart muscle ( Beta 1 ) it will induce increase in systolic blood pressure and increase in heart rate and cardiac output .
Even if we increase the dose of epinephrine there will be an elevation in systolic blood pressure because in the muscle of the heart there is only Beta 1 receptors.

   (In skeletal muscles we can recognize Alpha and Beta 2 receptors but the primary receptors are Beta 2 and the initial effect will be vasodilatation , when vasodilatation occur in the skeletal muscles there will be decrease in diastolic blood pressure .
If we use large amount of epinephrine it will lead to the activation of the Alpha receptors on skeletal muscles and induce vasoconstriction .
***The initial effect of epinephrine on blood pressure is increase in systolic BP and decrease in diastolic BP.
***The final effect of epinephrine on blood pressure is increase in systolic and diastolic blood pressure .

   (In the liver we only found Beta 2 receptors so epinephrine will cause vasodilatation that lead to stimulation of gluconeogenesis and elevation in blood glucose level .  
So in diabetic patients we can’t give them large dose of epinephrine ( more than 4 dental carpules ) , because there will be high risk that epinephrine reach the liver and cause elevation in blood glucose level. 
   (The maximum recommended dose of epinephrine is 0.2 mg .
If you give the patient more than 0.2mg ( overdose ) the clinical effect ( tachycardia , elevation in systolic and diastolic blood pressure  ) will be brief.
But if the patient have cardiovascular problems and I you give him an overdose he will ham myocardial infarction .
(Felypressin ( octapression ) :
-Second type of vasoconstrictors .
-Non-sympathomimetic .
-Doesn’t affect adrenergic receptors ( Alpha and Beta receptors ) .
-Pronounced on venous than arteriolar microcirculation .
-We use it when epinephrine is contraindicated Ex :
1- patient that have hyperthyroidism ( increase the sensitivity of adrenergic receptors ) 
2- patient with cardiovascular disease 
3-persons  receiving Mono Oxidise  Inhibitors ( type  of  antidepressant) .
4-pateint has diabetes mellitus
5-thyroid dysfunction
6-sulfaide sensitivity 
-Felypressin and prilocaine has low efficacy and potency than lidocaine .
-No direct effect on myocardium and CNS .
-No effect on the adrenergic nerve transmission so it safe to give felypressin to “sensitive person” ( hyperresponder ) like hyperthyroid patient .
-The recommended dose : 0.03 IU/ml + 3% prilocaine .
(Question : young boy attended to dentist with his mother to extract deciduous tooth , the mother doesn’t want the child to have general anesthesia , the clinical history is clear except the mother said that the child was taken so tablets for bed wetting ?
(most of these tablets are antidepressant like ( mono oxidise inhibitors ) so we need to ask the mother about the type of tablets and if he was taken antidepressant we give him felypressin (EPINEPHRINE IS CONTAINDICATED ).
(The systemic action of (local anesthesia ) LA :
(In general LA drugs are vasodilators 
(All LA can cross the blood-brain barrier and placenta , for that reason LA drugs are contraindicated for pregnant women in most of the cases ( according to the type of LA ) .
(Because LA cross the blood-brain barrier ,we use local anesthesia for the control of some seizures .
(The depression effect of LA can be achieved when these drugs are used in low doses ( therapeutic dose ). 
For example : 

The maximum recommended dose of lidocaine is estimated to be up to 4.5 µg/ml.

(More than 4.5 µg/ml ( overdose
(less than 4.5 µg/ml ( therapeutic dose
(If I have person with epileptic seizure and I give him a therapeutic dose of lidocaine it will stop the seizure .

(In epilepsy LA will desensitize the neurons that is responsible for epileptic seizure ( increase seizure threshold ) .

(In normal circumstances there is a balance between excitatory and inhibitory pathways that affect the brain .

(If I exceed the therapeutic dose of lidocaine more than 4.54.5 µg/ml ( 4.5 – 7 µg/ml ) that will cause suppression to the inhibitory pathway and the excitatory pathway will be predominant ( Preconvulsive stage ).
sign and symptoms of preconvulsive stage : slurred speech , tachycardia , palpation and bilateral anesthesia of the tongue .
(If I increase the dose (7.5 – 10 µg/ml ) ( convulsive stage 
in convulsive stage the person will suffer from tonic-clonic seizure because there will be complete suppression for the inhibitory pathway and the only functioning pathway will be the excitatory one ( overstimulation and hyper activity ) .
The most common feature of tonic-clonic seizure is loss of consciousness .
(In the final stage o LA action , both inhibitory and excitatory impulses are totally depresses , producing generalized central nervous system depression.

(For the diagnosis of epilepsy : EEG (  Electroencephalography ) supplemental by EC ( Epidemiological Classification ) . 
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gure 2:6. Balance between inhibitory and faciliatory  Figure 27. Tn the preconvulsive stage of local anesthetic action,
impulses in a normal cerebral cortex. the inhibitory impulse is more profoundly depressed than the
facilitatory impulse.
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   “Everyone seems to have a clear idea of how other people should lead their lives, but none about his or her own.”  ~Paulo Coelho

