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CATECHOLAMINES
o Dopamine, norepinephrine, and epinephrine are biologically active amines 

that are collectively termed catecholamines.

o Dopamine and norepinephrine are synthesized in the brain and function as 
neurotransmitters. 

¢ Norepinephrine is also synthesized in the adrenal medulla, as is epinephrine.

¢ Norepinephrine and epinephrine are released from storage vesicles in the 
adrenal medulla in response to fright, exercise, cold, and hypoglycemia.

¢ They increase the degradation of glycogen and triacylglycerol as well as 
increase blood pressure and cardiac output.

¢ These effects are part of a coordinated response to prepare the individual for 
stress “fight-or-flight” reactions. 



SYNTHESIS OF CATECHOLAMINES
o The catecholamines are synthesized from tyrosine. 

o Tyrosine is first hydroxylated by tyrosine hydroxylase to form  3,4-dihydroxyphenylalanine 
(DOPA)

o DOPA is decarboxylated in a reaction requiring pyridoxal phosphate (PLP)to form dopamine.

o Dopamine is hydroxylated by dopamine β-hydroxylase to yield norepinephrine in a reaction that 
requires ascorbate (vitamin C) and copper.

o Epinephrine is formed from norepinephrine by a N-methylation reaction.



PARKINSON DISEASE

¢ It is a neurodegenerative movement disorder .

¢ Due to insufficient dopamine production as a result of the 
idiopathic loss of dopamine-producing cells in the brain.

¢ Administration of L-DOPA (levodopa) is the most common 
treatment.



DEGRADATION OF CATECHOLAMINES

o The catecholamines are inactivated by 
oxidative deamination catalyzed by 
monoamine oxidase (MAO) and by 
methylation carried out by catechol-O-
methyl-transferase (COMT).

o The two reactions can occur in either order. 

o The metabolic products of these reactions 
are excreted in the urine as vanillylmandelic 
acid (VMA) from epinephrine and
norepinephrine, and homovanillic acid 
(HVA) from dopamine. 



CREATINE
¢ Creatine phosphate, also called phosphocreatine, is 

the phosphorylated derivative of creatine found in 
muscle. 

¢ Creatine phosphate is a high-energy compound that 
provides a small but rapid release of energy in the 
first few seconds of intense muscular contraction. 

¢ Creatine is synthesized in liver and kidney tissue 
from glycine and arginine, plus a methyl group from 
SAM. 

¢ Creatine is reversibly phosphorylated to creatine 
phosphate by creatine kinase, using ATP as the 
phosphate donor.

¢ DEGRADATION: Creatine and creatine phosphate 
spontaneously cyclize at a slow but constant rate to 
form creatinine, which is excreted in the urine. 



SEROTONIN
o It is also called as 5-hydroxytryptamine (5HT)  which is 

synthesized and stored at several sites in the body.

o The largest amount of serotonin is found in intestinal cells

o Smaller amounts occur in the CNS where it functions as a 
neurotransmittor.

o Serotonin is synthesized from tryptophan

o The product, 5-hydroxytryptophan, is decarboxylated to 
serotonin

o Serotonin degradation is also carried out by monoamine 
oxidase. 

o Serotonin has multiple physiologic roles like pain 
perception, regulation of sleep, appetite, temperature, 
blood pressure, cognitive functions, and mood (causes a 
feeling of well-being). 



MELANIN AND HISTAMINE 
o Melanin is a pigment that occurs in several tissues, particularly in the eye, hair, and 

skin. 

o It is synthesized from tyrosine by pigment-forming cells called as melanocytes. 

o It functions to protect underlying cells from the harmful effects of sunlight. 

o A defect in melanin production results in albinism, the most common form due to 
defect in copper-containing tyrosinase

o Histamine is a chemical messenger that mediates a 
wide range of cellular responses like allergic and 
inflammatory reactions. 

o It is a powerful vasodilator

oHistamine is formed by decarboxylation of histidine. 

oHistamine is secreted by mast cells as a result of allergic 
reactions or trauma.


