Haemoglobin and porphyrins
The following document contains a compilation of
various mneumonics and short notes that are
extremely useful for memorizing the complex
pathways of this chapter.
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ANEMIA
• Increase in 2,3 BPG levels in anemia.
• Causes increase in oxygen unloading to the tissues.

HYPOXIA
• Increased in chronic hypoxic conditions
• Increased oxygen unloading

BLOOD TRANSFUSION
• Blood is stored in a CITRATE-DEXTROSE MEDIUM
• This results in decreased conc of 2,3BPG.
• INOSINE is hence added to stored blood------ribose
moety of inosine----phosphoylated------enters HMP----converts to 2,3BPG-----level restored.
FETAL HAEMOGLOBIN
Has more 2,3 BPG to increase oxygen unloading to fetal tissues.

SICKLE CELL ANEMIA
GLUTAMINE—Good Guy
Valine—Villain
The Villain replaces the good guy at the 6th position of beta chain of
Haemoglobin.

THALLASEMIA
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HEME SYNTHESIS
1. The heme ring system is synthesized from glycine and succinyl-CoA in
the mitochondria.
d-Aminolevulinate Synthase (ALA Synthase, ALAS) is the rate-limiting
step. Pyridoxal phosphate is the coenzyme.
Mnemonic: "Alas! Mighty dracula sucks blood with glistening
phoshorous teeth."
Alas! (ALA synthetase enzyme)

Mighty (Mitochondria)
Dracula (d-ALA)
Sucking (Succinyl CoA)
Blood (Heme synthesis)
Glistening (Glycine)
Phosphorous (Pyridoxal phosphate coenzyme)
2. PBG Synthase (Porphobilinogen Synthase), also called ALA
Dehydratase, catalyzes condensation of two molecules of daminolevulinic acid (ALA) to form porphobilinogen (PBG). This step is
inhibited by lead.
Mnemonic: "This leads to dehydration of poor Billy."
Leads (Pb inhibits this step)
To (Two molecules of d-ALA)
Dehydration (ALA dehydratase)
Poor Billy (Porphobilinogen)
3. After that, I remember "UCP" (UnCouplers of oxidative phosphorylation)
for the next three substrates:
Uroporphyrinogen
Coproporphyrinogen
Protoporphyrinogen
(Alternatively: "Urine, crap, poop")
4. Protoporphyrinogen is acted upon by Ferrochelatase which
incorporates iron to produce heme.
Mnemonic: "PharoaH"
P: Protoporphyrinogen
H: Heme
Pharoah sounds like "Ferro" for Ferrochelatase
This step is inhibited by lead too.
Mnemonic: "Latase Likes Lead. "
From vampires to mummies, our heme journey ends here.

Source- medicowsome

Ala placed in urine cup produces heme
Aminolevulinic Acid --> Porphobilinogen --> Uroporphyrinogen -> Coproporphyrinogen --> Protoporphyrin (Protoheme) --> Heme
There are other intermediates in the long pathway but these are
the most important ones to remember for the USMLE.
Note that the mnemonic also helps us remember that letting
urine to stand in porphyria produces the classical red wine urine.

PORPHYRIAS
All---------------Acute Intermittent Porphyria
Congenital------Congenital erythropoetic Porphyria
Porphyrias------Porphyria Cutanea Tarda
Have------------Hereditary Coprophyria
Variable---------Variegate Porphyria
Presentation----Protoporhyria
Now all u got to do is memorize the pathway......
the first enzyme.....ALA synthase and ALA dehydrase have no
deficincies that i know of and even if they did then they wldn't

cause porphyria.....
then you got the next enzyme
Uroprophyrinogen I synthase..............Acute I.Porphyra
Uroporphyrinogen III co-synthase.......Congenital erythropoetic
Porphyria
Uroporphyrinogen III decarboxylase....Porphyria Cutanea Tarda
Coprophyrinogen III oxidase...............Hereditary Coprophyria
Protoporhyrinogen oxidase.................Variegate Porphyria
Ferrochelatase....................................Protoporhyria

HEME DEGRADATION

