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Objectives

• What are Purines and Pyrimidines?- Chemistry

• What is their role in human body?- Functions

• How do we get them or get rid of them?- Metabolism

• Will their be any pathology if the metabolism is defective?- Diseases

• Can this knowledge be utilized to develop drugs?-Chemo drugs



Q1. What are Purines and Pyrimidines?
Chemistry



Nucleic acids are polynucleotides

• Polysaccharides 

• Polypeptides

• Polynucleotides



Nucleotide1

Nucleotide2

Nucleotide3



Base:  Purines, Pyrimidines



Base:  Purines, Pyrimidines



Sugar:  Ribose, Deoxy ribose



Nucleosides:



Purine Bases

Adenine Guanine

Hypoxanthine Xanthine

Uric acid



What is their role in human body?
Functions







How do we get them or get rid of them? 
Metabolism



Dietary Nucleic acid

• Broken down to nucleotides

• Further, Base is released

• Purine/pyrimidine transporters in enterocytes

• Enters circulation



Purine/Pyrimidine Nucleotide Synthesis:

• De Novo Pathway

• Salvage Pathway



Sources of purine ring atoms



Phosphoribosyl Pyrophosphate:



Purine Synthesis: De Novo Pathway

Ribose 5 P

Salvage Pathway of 
nucleotide synthesiis

PRPP Synthase

9 enzymatic steps
Glycine
N5 N10 Methenyl THF
Glutamine
CO2
Aspartate
N10 Formyl THF

IMP

5- Phospho ribosylamine

Phosphoribosyl PyroPhosphate

PRPP Glutamyl 
Amidotransferase



Purine Synthesis: De Novo Pathway



Purine Synthesis: Salvage Pathway



Uric Acid is the End Product of 
Purine Degradation 



Disorders Associated with 
Purine Metabolism
• Gout

• Lesch-Nyhan’s syndrome

• Adenosine Deaminase deficiency

• Xanthinuria



Gout is the Manifestation of Hyperuricemia

Hyperuricemia: 

Increased production of uric acid
• PRPP Synthetase overactivity

• Von-Gierke’s disease

• Purine rich diet

• Alcoholism

• Malignancy

Decreased excretion of uric acid
• Renal failure

• Lactic acidosis



Gout:



Treatment of Gout

• Low purine diet

• Avoid alcohol

• Increased water intake

• Anti-inflammatory drugs

• Allopurinol: Xanthine Oxidase Inhibitor

• Uricosuric drugs



Adenosine deaminase deficiency

• Severe combined immunodeficiency

• B and T lymphocytes are affected

• First gene therapy



Lesch-Nyhan’s syndrome

• HGPRTase deficiency

• Purine Salvage Pathway is affected

• Hyperuricemia, self-destructive behavior, 
mental retardation



Xanthinuria

• Rare

• Xanthine stones

• Hypouricemia

• Xanthine oxidase deficiency



Pyrimidine Bases



Sources of Pyrimidine Ring Atoms



Pyrimidine Synthesis: De Novo Pathway

Glutamine + HCO3
-

Dihydro orotate

CPS II

OMP

Carbamoyl Aspartate

Carbamoyl Phosphate

Aspartate 
transcarbamoylase

Orotate
PRPP

Orotidylate
decarboxylase



Pyrimidine Synthesis



Pyrimidine Catabolism

• Water soluble products



Disorders of Pyrimidine
Metabolism

• Orotic aciduria



Can this knowledge be utilized to develop drugs?-
Chemo drugs



Anticancer Drugs can Target Purine and 
Pyrimidine Synthesis Pathways

• Methotrexate and 5-Flurouracil



ART- Zidovudine



Adenosine

• Acts via Purinergic receptors

• Cardiac arrythmias



Questions?



Thank you


