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Identification of Histamine in Blood by Paper Chromatography. 

KARL F. URBACH AND LORENZO GISCAFRB.’: (Introduced by Carl A. Dragstedt.) 
From the Depart ?iient of Pharntacology, h’orthwester)l L’ir ivc?’.sit:i] Metliccd Scliool, C I h a g o ,  111. 

Many experiments have demonstrated that 
the substance responsible for anaphylactic 
shock appears in the circulation during this 
reaction. On the basis of its biological ac- 
tivity, this substance has been identified as 
histamine. Attempts to provide chemical 
proof that this substance is histamine have 
failed because of the small amounts present, 
the large amounts of interfering substances 
and the non-specificity of the color reactions 
generally employed. 

In the present study these difficulties have 
been overcome by a simple purification pro- 
cedure combined with paper chromatography 
recently developed for the identification and 
separation of minute quantities of amino acids’ 
and since applied to the identification of a 
variety of substances. 

Method. Paper chromatography consists of 
the deposition of very small amounts of solu- 
tion ( i e .  0.01 ml) containing a few micro- 
grams of the substances to be separated and 
identified on a limited area of a filter paper 
strip. The edge of the strip closest to the 
point of application of the solution is then 
suspended from a trough containing a mixture 
of solvents, one of which is usually water and 
the other some immiscible liquid, such as 
phenol, collidine, butanol, etc. The solvent 
mixture moves down the filter paper strip by 
capillary action and carries with it the differ- 
ent compounds applied, each at  a different 
rate, presumably according to its individual 
solubilities in each of the liquids of the solvent 
mixture. This affords a very effective method 
of separation and identification of the various 
components applied to the strip. In  adapting 
these principles to the identification of his- 
tamine some modifications have been made. 
The most important is a procedure for the 
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PIG. 1. 
Cliromotograpliic J3videnc.c of IIistamiiie Release 

in Anapliylnxis. 
Left to right: ( 1 )  C1irom:itograin of plasma 

separated from blood of seiis;tized rabbit. (2) 
Cliroinatogram of plusina separated from blood of 
sensitized rabbit-antigen added to plasma after 
separation. ( 3 )  Cluom;i togram of plasma scp- 
arated from blood of sensitized rabbit-antigen 
added to whole blood before separation of plasma. 
(4-9) Cliromatogranis of graded quantities of 
histamine. 

Upper line-point of :ipplication to filter paper 
strip of butaiiol extwct. 

Lower l i n e p o i n t  to ~vliic11 solveiit mixture ad- 
vanced at 15 hours. 
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application of a relatively large volume of 
solution containing the histamine to a re- 
stricted area of the filter paper strip. For 
this purpose capillary pipettes with very slow 
flow ratet in contact with the strips have been 
employed. The solvent as applied from the 
pipette is continuously evaporated at  the same 
rate as it is deposited (approximately 1 ml per 
hour) by means of a hot plate with adjustable 
temperature control. 

In  the actual procedure 2-20 ml of plasma 
are diluted with an equal amount of water and 
the pH and salt concentration are adjusted 
according to the procedure used by McIntire2 
for the extraction of histamine with butanol. 
The histamine is then extracted from the 
butanol with a small amount of 0.5 N sul- 
furic acid which is, in turn, brought to the 
proper salt concentration and pH and re- 
extracted with approximately 3 ml of butanol. 
The final butanol extract is then applied to 
the filter paper strip by means of the pre- 
viously described pipette. Control strips with 
known amounts of histamine are prepared in a 
similar manner. A set of strips is then sus- 
pended in a closed chamber from a trough con- 
taining butanol saturated with 10% am- 
monium hydroxide as the solvent mixture. 
After 12-15 hours the strips are removed, dried 
and treated with an alkaline diazotized solu- 
tion of p-bromoaniline employed as a color 

t Kindly suggested and made by J. J. Svarz, 
Department of Chemistry, Northwestern Univer- 
sity Dental School. 

2 McIntire, F. C., Rotli, L. W., and Shaw, J. L., 
.J. B i d .  Chem., 1947, 170, 537. 
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reagent for histamine by Baraud.3 Histamine, 
in excess of 1 t/.g can be detected as a red band 
on the strips. Its presence and identity are 
established by the color of the band and more 
critically by the position of the colored band 
on the strips (Rr).S*I 

Results. The method described has been 
applied to prove the appearance of histamine 
in plasma when antigen is added (in v h )  
to the blood of sensitized rabbits. Fig. 1 
shows the results of such an experiment. Ap- 
proximate estimation of the amounts of his- 
tamine released is possible by comparison with 
a standard series of strips (Fig. 1). Histamine 
has also been identified by this method in the 
blood of anesthetized dogs undergoing anaphy- 
lactic shock. In  all experiments simultaneous 
biological assay of plasma extracts§ on guinea 
pig ileum showed good agreement with the 
amounts of histamine found by paper chroma- 
tography. 

Summary. A method for the chemical 
identification of histamine in blood has been 
described and used to prove the appearance of 
histamine in plasma after addition of antigen 
(in vitro) to the blood of sensitized rabbits 
and in the blood of dogs undergoing anaphy- 
lactic shock. 

We wish to acknowledge the interest and Iielpful 
suggestions of Dr. Carl A. Dragstedt. 

3 Baraud, J., Genevois, L., Mandillon, G., and 
Ringenhacli, CS., C. R.  Acad. Sci., 1946, 222, 760. 

$ R, is defined as  the ratio of the distance trav- 
eled by the substance to t,he distance traveled by 
the solvent mixture. 

0 Purified by tlie cotton succinate method, see 
reference 2. 


