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Porphyrins

Porphyrins are cyclic compounds formed by the linkage of four pyrrole rings throu
methyne (OHC—) bridges.In the naturally occurring porphyrins, various side cF

replace the eight numbered hydrogen atoms of the pyrroles.
* Porphyrins have had different structures depend on side chains that are at

of the four pyrrole rings. For example; Uroporphyrin, copor
protoporphyrin IX (heme).

* The most prevalent metalloporphyrin in humans is heme, which cons
(Fe2+) iron ion coordinated at the center of the tetrapyrrole ring of
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Bilirubin di-glucoronid




Structure of heme:

» a porphyrin ring coordinated with an atom of
iron

» side chains: methyl, vinyl, propiony!l

« Hemoglobin, myoglobin and cytochromes




Mitochondria
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Pathway of Heme Biosynthesis. Heme biosynthesis begins in the mitochondria from glycine and succinyl-
CoA, continues in the cytosol, and ultimately is completed within the mitochondria. The heme that it
' produced by this biosynthetic pathway is identified as heme b. PBG: porphobilinogen; ALA: 6-
levulinic acid
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Iron metabolism:

Bone
Dietary Erythropoiesis Blood loss
8 S - Bleeding

* Menstruation

Transferrin 3 RE ne“s.- -
;M any Hemoglobin — —Phagocytosis — . 0 vitin
tgssues .‘: ‘::.x-_, e ‘::;‘_ﬂ;‘-‘ i ‘—-~=:.:::::_ i (Fe3+)

Cytochromes _

~ lron-enzymes
~ Myoglobin

JT

" Hemosiderin

Ferritin
(Fe3)

|

Serum

‘ ferritin
Bile Transferrin Hemos'd?r,",n Transferrin
« (Fe) ‘\ /
A’itestinal
Fe?t\ epithelial cell
\ Transferrin
S} (FeY)
" Ferroxidase 4
s (ceruloplasmin) Skin
10-15% |Feces Urine  Sweat desquamation
absorbed T |
(@ by vitamin C) Iron loss

Feces



Iron metabolism:;

Iron distribution;




Intestinal absorption of iron:

hytates, etc.)



Iron transport:

> Transferrin

> Lactoferrin

» Haptoglobin

Iron storage:

> Ferritin

»Hemosiderin



lIron-containing proteins:

1. Heme proteins

2. Nonheme proteins
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Degradation of heme:
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Glucuronates Bilirubin

Bilirubin diglucuronide



Hyperbilirubinemia

# Elevated bilirubin levels in the blood (=10 mg/l); bilirubin may diffuse
into peripheral tissues, giving them a yellow color (Jaundice)

= Cause:

1. Pre-hepatic: excessive formation of bilirubin by increased
degradation of erythrocytes (icterus neonatus, hemolytic anemia)

2. Hepatic: insufficient processing of bilirubin as a result of
liver defects (hepatitis, liver toxic damage, cirrhosis, hepatic

failure)

3. Post-hepatic: by impaired excretion of gall (obstructive
jaundice due to gallstones, inflammation of biliary tract)

# Unconjugated bilirubin can cross the blood-brain barrier, leading to
brain damage

# Jaundice in neonates (increased bilirubin degradation+immaturity of
the conjugation enzymes). photolerapy — Isomerization of bilirubin to

more soluble pigments




Type

Prehepatic

Hepatic

Posthepatic

Example

Primary biliary cirrhosis
Cholangitis

Gallstones

Pancreatic cancer

Frequence

Very common
Common

1in 20

1 in 200 000
1in 1000
Rare

Very common

Common
Rare
Common
Very common
Rare
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METABOLISM OF BILE PIGMENTS IN HEPATIC JAUNDICE
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