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OCCURRENCE IN HUMAN SERUM
OF YELLOW SUBSTANCES
DIFFERENT FROM BILIRUBIN

By Dr. TORBEN K. WITH .
Medical Department A, Rigshospital, Copenhagen.

y the addition of pure bilirubin to serum, L
to demonstrate that the proportion diazo
reactign/yellow colour in human serum varied within
narrow limits ; if both are measured in the Pulfrich
photometer, the diazo reaction with the filter §.61*
ar{d the yellow colour with §.43%, the proportion
between the extinctions (#.61/E.43) varies between
1:38 and 1-60 (average 1-455); twenty-five human
gera poor in bilirabin to which pure bilirubin was
added were investigateds.

Measurements of K.61/E.43 in human sera Wlthout
addition of bilirubin showed great variation, and for
most sera values below the lower limit (1-38) for
pure bilirubin added to serum. My measurements on
twenty-eight normal and thirty-one icteric sera are
presented in the accompanying diagram, in which
three lines are drawn corresponding to thoe limits and
average (1:38, 1-60 and 1:455) of the proportion
E.61/E.43 for bilirubin added to serum. The diagram
shows that most of the sera have considerably more
yellow colour than that corresponding to their diazo
reaction. This may be due to the presence of yellow
substances other than bilirubin, or to partial reaction
only of their bilirubin with the diazo reagent ; but
with the technique used the latter cannot be truet,
and consequently yellow substances different from
bilirubin (yellow non-bilirubin) must be present.

A quantitative expression of the yellow non-
bilirubin content of a serum may be obtained from the
diagram by drawing a vertical line through the point
corresponding to the serum in question (defined by
its diazo and yellow extinctions). The distance from
this point to the point of intersection between the
vertical line and the line in the diagram symbolizing
the average value of H.61/H.43 corresponds to the
vellow non-bilirubin extinction, and the distance
from the point of intersection of the vertical line and
the H.61/E.43 line to the point of intersection of the
vertical line and the abscissa corresponds to the
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Diazo extinction (8.61). 1 unit corresponds to
94 mgm. bilirubin per 100 ml.
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yellow extinction of the bilirubin present in the
serum. The yellow units of the diagram correspond
to 1-36 mgm. bilirubin each. From the diagram it
is seen that in most normal sera (diazo extinction
less than 2) the yellow non-bilirubin extinetion is
considerably greater than the yellow bilirubin
extinction, and in some icteric sera algo this is the
case.

The chemical nature of the yellow non-bilirubin
is not sufficiently known. The carotenoids have to be
taken into account, but as the total serum carotenoids
—measured as (-carotene—in European populations
show concentrations only as low as 10-50y—and
seldom above 100y—per 100 ml. serum?®®7?, it can
be calculated that their extinction with S.43 in
most cases is less than 0-1 of our yellow extinction
units?, and as the yellow non-bilirubin concentration
most often is greater than 0-5 yellow units (cf, the
diagram) the carotenoids can only form a minor part
of the yellow non-bilirubin and in most cases an
insignificant one.

For biliverdin it is known that its absorption at
660 my is three to six times that at 430 my, varying
with the solvent®. The 660-extinction of fifteen
normal and ten icteric sera was measured with filter
8.66 in the Pulfrich photometer and compared with
their yellow non-bilirubin extinction, and the fraction
E.66/E.43 varied between 0-07 and 1-10 (average
0:325) ; as biliverdin shows the value 3-6 for this
fraction, only a small part of the yellow non-bilirubin
can consist of biliverdin.

Other substances which may form a part of the
yellow non-bilirubin are the pyrrol compounds
bilifuscin and mesobilifuscin®?, which are formed
from myoglobin by a process parallel to the formation
of bilirubin from hamoglobin, and according to
Eingel®! are also formed during the normal disintegra-
tion of hemoglobin. Further, the so-called xantho-
rubin, a yellow compound present in the serum of
hepatectomized dogs in greater concentration than
bilirubin itself!?,1,14, ghould be considered in this
connexion.

As strongly icteric sera generally show yellow
non-bilirubin extinctions producing only small frac-
tions of their bilirubin extinctions (cf. diagram),
it may be concluded that the elimination of yellow
non-bilirubin from the organism must take place
chiefly by other means than the liver and bile;
further, as the serum in uremia is not more yellow-
coloured than normal serum, the kidneys cannot
play any part in its elimination.

The isolation of yellow non-bilirubin for further
study will be a difficult task, as its concentration in
the serum at the most amounts to c.6 extinction
units, corresponding to c¢.8 mgm. bilirubin per 100
ml. of serum.
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