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Abbreviations

Bilirubin : "Bil,

Calcium acid bilirubinate: A- CaBil,

Neutral calcium bilirubinate: N-CaBil,

Magnesium bilirubinate : MgBil,

ethylendiamine N ,N, X', N', tetra(methvlene phosphonic)
acid: ENTMP to.

ethylendiamine tetracetic acid disodiur salt: EDTA,2Na
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boéine serum albumin : BSA,
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INTRODUCTION

I.1 Structure and Nomenclature

True bile pigments, the bilirubinoinds, are 1linear
tetrapyrroles, They are derivatives of the poerphyrins

which are cyclic tetrapyrroles,

=

Porphyrins are derived from porphin, they consist
of four pyrrole rings attached to esch other by four meth-
ine bridges; (~CH=), The four rings are designated I to IV
and the bridges o< ,B, ¥ and § . 1In positions 1 to 8
the H-atoms can be replaced by various radicals., The more
common substituents are the methyl (M), vinyl (V), ethyl

(E), propionic (—CHE-CHZ-COOH, P) and acetic (—CHZ-COOH,A).

By substituting the hydrogen in porphin with four
methyl andTwe propionic acid (-CE,-CH,~COOH) and two vinyl
radicals, di-carboxylic prophyrins are obtained, These
porphyrins, containing three different substituents in the
porphyrin nucleus, exist in 15 isomeric forms, but only
the form known as IX exists when the porphyrin ring is
opened by cleavage of a methine bridge,linear tetrapyrroles

or bilirubinoids are obtained, Depending on the number of
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symmetry planes present in its molecule, a porphyrin can
yield two, three or four different linear tetrapyrroles,
Thus, bilirubin is called protobilirubin IX-0X because it
is formed from protoporphyrin IX by cpening at the et -
bridge, as shown in Figure {1}, If the cleavage take¢ place
at the B, X and 5"bridges, the structures shown in figure

(2)are obtained,

Fig. (1) Formation of bilirubnin IX-0¢ via catabolism

cooy of the protoporphyrin IX meiety of hemoglobin,

>

Biliverdin IX- X

Reductase

Bilirubin IX-o¢
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Tig. (2) Structures of bilirubin IX-B , IX-0 and IX- %

these isomergresult from the cleavage of the B , %

or § bridees of protoporphyrin IX,
OOR

CQ?H

S Y
WA

sl

IX- 3

Bilirubin can exist in several tautomeric forms,
two of which are the bis-lactim{I) and bis-lactam (II) ,
structures(l). Because of its chemical characteristics

it was thought that Bilexisted mainly in the bis-lactam

form(z).

Co0X Coon COnH
\ §
L /o
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Bilirubin exists in solution as a hydrogen-bound mono-

lactam=-mono lactim structure (III).

CH2 =CH /‘ \O q

The circular configuration and nucleophilic nitrogen now present are
both conducive to complex formation, analogous to the
metalloporphyrins(s), which in the absence of complexing metel

ions may exist partially in solution in the hydrogen

bound form (III),

I-2. BStability

Uncon jugated bilirubin (bilirubin IX«x) is a very
unstable compound subject to photoﬁ#idation and isomeriza-
tion. These phenomena are the basis for phototherapy
of newborns with serious Jaundice, but they are also
primary problems in the accurate measurement of the

concentration of unconjugated bilirubin.
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