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PREFACE.

The gall stones used in this work were furnished free of charge
by Mr. F. M. Bell of Armour & Co. of Chicago. I desire to record
my appreciation of their generosity in this respect as the material is
rather rare and difficult to obtain and commands a good price on the
market. The photographs of crystals were made by Professors
Gage and Chamot ; the crystal descriptions were given by Professor
Gill; Professor Benedict of Wesleyan University, Middletown, Con- |
necticut, and Professor Cavanaugh of this University kindly made
the analvses which are credited to them in the text: T wish to ex-
press my thanks to all these gentlemen for their courtesy as well as
to the not small number of members of the chemical department who
have given advice in places whete the subject matter touched their
respective fields of work., My greatest debt of thanks is to Profes-
sor Orndorff, who sugpgested the field of study and outlined the work,
aid whose constant oversight of and participation in the work has
made it possible to carry the investigation as far as it has gone.
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I INTRODUCTION

About the beginning of the nineteenth century the composition
of bile was thoroughly investigated by such men as Berzelius, De-
Marcay, Tiedemann, Gmelin, Thenard and Liebig, but the bile pig-
ments, causing the characteristic yellow or green color, exist in such
small quantities that they received only passing attention at that time.

Before this the color of blood had been generally attributed to
iron. Now the belief was becoming more common that a specifics
animal pigment caufed the color, and from this it was but a step
to ascribe the wvarious appearances of normal and pathological bile
and urine to similar specific pigments, possibly to the blood pigments
themselves or closely related suhstances!. The exact nature of
this relationship of blood, bile, and urine pigments is still unknown ;
even the positive proof that any one of them is derived from any
other in the body may be said to be still wanting, although it has
been earnestly sought in many directions.

As one of the bile pigments, bilirubin is oltainable in compara-
tively large quantities, can be well crystallized and seems to have a
comparatively simple formula, C, H, N, O, it was determined
to attempt an investigation of its structure with the idea that this
would throw some light on the much discussed relationship to other
pigments.

I1. HISTORICAL
1. FORMULA, PREPARATION AND PROPERTIES OF BILIRUBIN
Foureroy "and Thenard * early stated that specific yellow pig-

ments were characteristic of the bile, Tiedemann and Gmelin °,
however, in their prize dissertation, could not isolate the coloring
matters from the bile direct, but acting on Thenard's observation that
the pigment occurred in Jarge quantities in gall stones, they prepared
it from that source. A little later Loir'observed that the gall
stones of cattle were particularly rich in pigment.
1. Biio, J. Chem. Phys. (Schweigger's) 87, 129 {1822).
2, Gamgee, Physiological Chemistry, 2, 313; Hermann Handbuch der

Physiologie, 2, 154,
3. Berzeling’ Jahresbh, ¥, 313 {1828}
4. Asn. Chem., 18, 213 (1834),
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