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Physiology. - "l'lte i({ent~jication oJ traces of bilintbin in albu-

mmOllS Jluids." By Prof. A. A. HIJMANS VAN DEN BERGE 

and J. .J. DlJ] LA FONTAINI<~ SCHI,UITl<iR. (ComlDlluicated oy 
Prof. H. .J. HArrIBl'RGIm). 

Several in restigators have tried to demonstrate the presence of 
slight quantities of bilinlbin in albumülOus substances, fol' instanee 
in n01'l11al human bloodsel'um. Most of them did tbis oy adding 
val'iolls oxidizing snbstances, either d irectly 10 the serum or to an 
aleoholic extract of the latter. The fil'Rt oxidation,-stages of bilirnbin 
ha\'Ïng a green or ü hlne colonr, the presenee of bilirubin was 
l'egarded as established if an addition of these oxidizing substances 
gave rise to a green or a blue colou!' (Om<iR:\IAIJEH and POPPlm, STEIGER, 
GILBERT 1) and otllers). Al'cnÉ 2) employed a mnch more l'diable 
method based on the fact that bilirubin, in alkalic solution in the 
presence of oxide of zinc, is changed, hy careful oxidation with 
iodine, illto a substance with a charactel'istic spectrum. This reaction 
had already been deseribed hy STOKYlS, but AUCHÉ, who mentjons 
STOKVIS' work, owns tue merit of having stated accurately the con­
ditions required jf tbe reaction is to - take place \"ith absolute ce1'­
tainty, so that it ma.)' he used to demonstrate the presence of bilirubin. 

Undoubtedly the l'eaction of STOKVIS-AuCHÉ can be used with snccess. 
Only tbe spectrum-line is very slight in the case of the small all10unts 
of bilirubin dealt with in this tl'eatise: if the presence of bilirtlbin 
is 10 be demonstrated in llormal human serum by means of th is 
method, the layer of Huid intended for spectroscopie investigation is 
t.o have a tlliclmess of ten centimetres. And even then Ihe result is 
not always a positive one. For quantitative determinations this method 
cannot be used. 

BIE'.FI extracted the serum at Ollee with chloroform and caITied 
ont his reactions with th is 3). 

The reaction of EHRLWH has sUjiplied us with an excellent means 
of tracing bilirnbin in bloodsel'um alld othel' albuminous fluids aud 
of determining it quantitatively 4). The characteristic difference in 
coloUl' bet ween an alkaline and an acid medium increases its relia­
bility, whilst the l'eaction is an extt'emely sensitive one. It must, 

1) OBER1>!AIJER U. POPPEH. WienBl' Klin. \Vochenschr. 1908. 
STEIGER. f'issel't. Zül'ich 1911. 
GILBERT. Sec for bis w('l'ks the bibliography in: Cliniqne médicale 1910/1911. 
2) AUCHÉ. Compt. reml. Acad d. Sciences lU08. 
3) BIFFI. Fólia Haematolog. J 906 Hl. 189. 
4) HlJMAN$ VAN DEN BERGH anel SNAPPER. Deutsch. Al'c11. f. klin. Med. HHa. 
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however, be admitted that neither this nor any othel' colollr-l'eaction 
enables uS to identify the pl'esence of bilil'ubin with absolute eertainty. 
The possibility of other substances contained in the serum giving 
the same reaction with the diazo-body may be esteemed less probable, 
it cannot with absolute certainty be denied. 

As far as we know it has hitherto been found impossible to 
isolate bilirnbin from normal human serum, which would have 
afforded an incontestable proof of its presence. HAMMERSTEN has 
attempted it 1). Bnt though in a great majority of cases he obtained 
fine bilirubin-crystals from horse-serum, he nevel' sncceeded in ob­
taining them from norm al human serum. From the terms used in 
the latest edition of his Handbook of Physiological Chemistl'y we 
gather that this investigator is not quite convineed yet of the pl'esence 
of biluribin in normal human serum. 

With a view to researches on anhepatic bilil'ubin-formation we 
lleeded a method which \vonld enable us to identify with absolute 
certainty the presence of small quantities of bilirl1bin in bloodsernm, 
exsudates and transslldates, if possible by obtaining the pigment in 
the form of crystals. Aftel' some experiments we have succeeded in 
this, starting from the property of bilil'ubin - which we have not 
fOlllld mentioned anywhere - of dissolving readily in acetone. 

To 10 cm". of bloodserllm 20 cm 3
• of pure colourless aeetone are 

added. An albumen precipitate is formed, which is centrifllgalized. 
The fluid at the top, coloured more or less intense!y yellow, confains 

. all the bilirubin and only traces of albllrnen. Tbis liquid is evaporated 
in vacuo at the ordinary laboratory temperature. 

If one has a good vacullm-pllmp at one's disposal thc liquid soon 
begins to boil; aftel' sorne minutes the acetoue is evapol'ated. A watery 
fluid remains in which, besides other serum-substances, all the bili­
rIlbin is dissolved. Then the fluid is shaken 2 times or more with 
aether to remove the fatty bodies as much as possible. 

These pass into the aether which is pipetted. The last traces of 
aether are removed in vacuo. The aethel' may of course also be 
removed by means of aseparatory. Then a certain amollnt of chloro­
form e.g. 2 cm3

• are added, the flllid is slightly acidified with HCI 
and shaken. The bilirnbin then passes into the chloroform. By centri­
fugalization the watery fluid can easHy be sepal'ated from thechloro­
form. The chloroform is washed thoroughly with water t8' getrid ot 
aH the hydrochloric acid and centrifugalized once more, the water being 
removed by means of a separatory or by pipetting. Traces of water, 
ho wever, remain mixed with tlle chloroform, ,,,hich ·sometimes renders 

1) HA1U\ARSTEN. Maly's Jahresber. 1878 U. 119. 
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A. A HIJ MANS VAN DEN BERGH and J. J . DE LA FONTAINE SCHLUITER. "The identification of 
traces of blllrubin in albuminous f1uids." 

Bilirubin from human bloodserllm (Chloroform-method). 

Bilirllbin from human ascites tluid 
(Aether-method). 

Proceedings Royal Acad. Amsterdam, Vol. XVII. 

Bilirllbin from human ascites tluid 
(Chloroform-method) 
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