PORPHRYIN METABOLISM

distribution



- heme proteins (hemoglobin, cytochrome)



- related proteins (corrin ring, chlorophyll)


RDS in heme biosynthesis:  succinyl CoA + glycine ( ALA






explains glycine’s long lifespan in vivo



ALAS regulation – tln blocked by IBP





Iron present ( IBP bound ( tln can occur





similar strategy for ferritin tln



**loss of IBP binding can also destabilize transcripts (transferrin)**


regulation:



hemin inhibits heme biosynthesis




activates globin translation


degradation:



RBC destruction releases lots of heme




heme ( biliverdin, bilirubin (yellow)




LIVER:  bilirubin ( bilirupin diglucuoronide ( excreted in bile

CLINICAL PROBLEMS


ACUTE INTERMITTENT PORPHYRIA:



most common



PBG deaminase activity deficient + ALAS activated ( excess PBA/ALA



neuropathy, psychosis, abdominal pain


PORPHYRIA CUTANEA TARDA



uroporhyrinogen decarboxylase deficiency



extreme photosensitivity (blistering), hyperpigmentation, facial hair 


ERYTHROPOETIC PROTOPORPHYRIA



deficiency of ferrochelatase 



photosensitivity, hepatobiliary dysfunction, anemia

JAUNDICE – hyper bilirubinemia


neonatal – increased destruction of fetal RBC’s




UV light treatment


hepatocellular – reduced bilirubin conjugation ( cannot excrete in bile


obstructive – conjugated bilirubin cannot be excreted due to obstruction









(pancreatic carcinoma)









(gall stones)
NUCLEIC ACID METABOLISM

Pyrmidines:  CUT  


Purines:
GA


nucleosides – ribosylated


nucleotides – phosphorylated

Synthesis


purines – built UP from ribose (PRPP)




energy needed to make AMP from GTP and vice versa




degradation:  deamination followed by cleavage from sugar





leads to urate production ( antioxidant ( longer life





too much urate ( GOUT (crystallization)








arthritis, renal failure






treatment:  ALLOPURINOL – purine analog that 

inhibits xanthine oxidase (involved in degradation pathway)

prophylactic for cancer treatment




salvage:  base removed and added to new ribose by HGPRT






no HGPRT ( LESCH-NYHAN SYNDROME


pyrimidines – base forms first; later attached to ribose


dNTP’s made from NTP’s



ribonucleotide reductase removes 2’ OH


dTMP – from methylation of dUMP




methyl comes from methylene THF, leaving dihydrofolate




dihydrofolate needs dihydrofoalte reductase to become THF again







ANTIFOLS – inhibit dihydrofolate reductase ( inhibit 

DNA synth


catalyzed by THYMIDYLATE SYNTHETASE




5-FlouroUracil binds this irreversibly

Anitvirals


Acyclovir – GTP competitor; DNA virus-specific


AZT
- inhibits Reverse Transcriptase (anti-HIV)

Monoclonal antibodies


myeloma cells (HGPRT deficient) won’t grow in HAT (antifol containing)


lymphocytes won’t proliferate (but do contain HGPRT)


fusion hybrids will grow in HAT
Adenosine Deaminase (ADA) Deficiency 

cannot degrade purines ( immunodeficiency


marrow transplants can cure this (gene therapy)


bubble boy

