Chapter 21
Porhyrin metabolism 

The most prevalent metalloporphyrin in human is heme, which consist of one ferrous(Fe+2) iron atom coordinated in the center of the tetrapyrrole ring of protoporphyrin IX 

Figure 21.2 ,21.3,and 21.4 are very important 
B. biosynthesis of heme 
» Heme synthesis occur in liver & erythrocyte producing cell ( not mature RBC )
●  Liver heme synthesis is highly variable
● Erythrocyte heme synthesis is constant
»The initial reaction and the last 3 occur in mitochondria
» ALA sunthase need pyrodoxal phosphate ( rate limiting only in liver )
- all carbon and nitrogen atoms of the porphyrin molecule are provided by two simple bulingblock : glycine and succinyl CoA 

- the reaction of condensation to form ALA which catalyzed by ALA synthase requires pyridoxal phosphate as a coenzyme and is the rate controlling step in hepatic porphyrin biosynthesis.
Hemin decreases the activity of hepatic ALA synthase by causing decreased synthesis of the enzyme 

- b. effect of drugs on ALA synthase activity 

One example : Phenobarbital increase hepatic ALA synthase activity . these drugs are metabolized by the microsomal cytochrome P450 monooxygenase system ,in

response to these drugs the synthesis of cytochrome P450 increases leading to an enhanced consumption of heme (heme component of cytochrome P450 ) "Phenoparbital increase ALA synthase activity"
In brief : drugs takes the heme and the hem decrease that will cause stimulation of the ALA synthase activity ) " Heme ( excess) inhibit ALA synthase ONLY in liver"
-ALA is the first compound formed in heme synthesis 

-ALA  dehydrase inhibited by heavy metal ions (lead)

- the first ring in heme formed by porphobilinogen 

First product is ( ALA)
First pyroole ( porphibilinogen )
First pophirin is ( uropophrinogen 3) 
-hydroxymethylbilane is a linear 

- uroporphyrinogen III synthase function in ring closure and isomeration ,it is responsible for the asymmetric form (P-A) " Uroporpherinogen 3 is asymmetric"
-introduction of Fe+2 into protoporphyrin IX occur spontaneously ,but the rate is enhanced by the enzyme ferrochelatase ( inhibited by lead ) " Lead INHIBIT ( ALA dehydrase & ferrchelatase )"
- all porphyrias are inherited as autosomal dominant disorder , except congential erythropoietic porphyria which is autosomal recessive disease .
Porpherinogen are reduced form and are color less
- you have just to know about the acute (intermittent) and the chronic(tarda) porphyria 
Porpheria cutenea Tarda :
Is most common
Chronis 
Due to uroporpherinogen decaboxylase deficiency
Is photosensitive
Occur in bone & liver
Appear during ( 4th to 5th decades )


Acute intermittent porpheria :
NOT NOT NOT ( photosensitive )
Due to hydroxylmethylbilane deficiency
Abdominal pain & neuropsychastric disturbance
( ALL PORPHERIA DECREASE HEME & INCREASE ALA SYNTHASE ACTIVITY )
-treatment IV injection of hemin which decreases the synthesis of ALA synthase . avoidance of sunlight and ingestion of beta carotene (free radical scavenger ) are also helpful 

Other N2 containing compound 

Dopamine and norepinephrine function as neurotransmitters in the brain and the autonomic NS. Norepinephrine and epinephrine are also synthesized in the adrenal medulla 
Function : fight or flight 

-the rate limiting step in catecholamine synthesis is the tyrosine hydroxylase 
- remember : all decarboxylases require pyriodoxal phosphate 

-VMA = 3-methoxy 4-hydroymandelic acid is a metabolic product of the degradation of catecholamines and is excreted in the urine

- MAO inhibitors permit neurotransmitter molecules to escape degradation and are antidepressant .

-creatine phosphate  provides a small but rapidly mobilized reserve of high energy phosphates that can be used to maintain the IC level of ATP during the first few minutes intense muscular contraction 
-the amount of creatin phosphate in the body is proportional to the muscle mass 

-the amount of creatinine excreted is proportional to the total creatine phosphate content of the body and thus can be estimate muscle mass

- when muscle mass decrease for any reason the creatinine content of the urine falls 

-any rise in blood creatinine is a sensitive indicator of kidney malfunction 

-typical male adult excretes about 15 mmol of creatinine per day 

- antihistamine =vasoconstrictor 

- function of histamine 
1- including allergic and inflammatory reaction 

2- gastric acid secretion 

3- neurotransmission in parts of the brain 

4- powerful vasodilator 

Serotonin
 is a vasoconstrictor-

-is found in largest amount in intestinal mucosa and smaller amount in platelet and CNS.
-it has multiple physiologic roles including pain perception ,effective disorder, and regulation of sleep ,T,and BP
Dr.noop 

Plz don’t depend on this papesr and refer to book ,it's just some important notes I did wite it with the Doc and I also added 
points to it  .. مجهول
Goodluck all 
