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INTRODUCTION 

Histamine catabolism in man proceeds via two main enzy-
matic pathways: the oxidative deamination of histamine to 
imidazole acetic acid proceeds via the enzyme histaminase 
(diamine oxidase) and N-methylation of histamine to methyl-
histamine via histamine O-methy1transferase (EC 2.1.1.8). 
The latter enzyme activity is measured by its ability to form 
methylated metabolites of histamine in the presence of radio-
labeled methyl donor (S-adenosyl-L-[methyl-l^C] methionine). 
The assay is performed in a mixture that contains an inhibitor 
of histaminase to prevent catabolism of histamine by the al-
ternative mechanism. 

This assay is a modification of that described originally 
by Taylor and Snyder (1) and later by Beaven (2). The method 
is applicable to the study of mononuclear phagocytes from all 
species. 
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I I . REAGENTS 

Sodium/potassium phosphate, 0.1 M pH7.9 stored at 4°C 

Aminoguanidine sulfate (Eastman, Rochester, New York.) 
2 x IGT3 M, stored at -20°C 

Histamine dihydrochloride (Sigma, St. Louis, Missouri) 
2 x 10"3 M stored at -20°C 

S-Adenosyl-L-[methyl-14C]methionine (Amersham, Arlington, 
Illinois) 0.5 mCi/mm, stored at -90°C 

1 Methylhistaminé (Calbiochem, La Jolla, California) 
1.5 mg/ml in 0.4 W HC104 stored at -20°C 

Enzyme standard: Prepared from guinea brain or rat 
kidney as previously described (3,4) 

Chloroform stored and dispensed in a repipette 
(Laboratory Industries). 

10 N and 3 N NaOH 

Instagel (Packard Industries, Illinois) 

III. PROCEDURE 

(1). Mononuclear cell preparations either in suspension 
following isolation by Ficoll-Hypaque or dextran sedimentation, 
or mononuclear cell monolayers may be utilized. The cells are 
washed twice in RPMI 1640 in the cold, and cell suspensions 
are adjusted to 108 mononuclear cells/ml in 0.1 M phosphate 
buffer, pH 7.9. For monolayers the cell number is estimated 
by DNA content by a modification (5) of the method of Kissane 
(6). One microgram of DNA is equal to 10^ human mononuclear 
cells. 

(2). Cell lysates are prepared by freezing and thawing 
mononuclear cells 7 times or by sonication with five 5-second 
bursts at 50 W at 4°C (Heat Systems Ultrasonic, Inc., Plain-
view, New York). Nuclear and other debris are removed by 
centrifugation at 8000 g for 10 min. Lysates are stored at 
-90°C until assayed. 

(3). Protein determination on cell lysates is performed 
by the method of Lowry (7). 
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(4). The reaction mixture is made up as follows in 
16 x 125 mm screw top tubes (Corning). 

(a) S-adenosyl-L-[methyl-14C]methionine, 15 nCi in 25 yl 
(b) Histamine dihydrochloride 2 x 10"3 M, 25 yl 
(c) Aminoguanidine sulfate 2 x 10""3 M, 25 yl 
(d) Enzyme source, 100 yl 
(e) Phosphate buffer 0.1 M pH 7.9, 325 yl 

(5). This mixture is vortexed and incubated at 37°C 
for 90 min. 

(6). The reaction is stopped by the addition of 200 yl 
of 1 methylhistamine 1.5 mg/ml in 0.4 IV HC104· The unlabeled 
methylhistamine minimizes adsorption of labeled methylhista-
mine onto glass surfaces, and the HC104 precipitates the pro-
tein, inactivating the enzyme. 

(7). Controls include 

(a) A source of highly active enzyme: rat kidney or 
guinea pig brain extract. 

(b) An inactive source of enzyme such as boiled rat 
kidney or guinea pig brain extract, as well as a boiled ali-
quot of the enzyme source to be assayed. 

(c) A blank in which the histamine is omitted. 
(d) A blank in which the radiolabeled methyl donor is 

added at the end of the incubation period. 

(8). The mixture is extracted as follows: 

(a) Two hundred microliters of 10 N NaOH are added to 
each tube and the mixture briefly vortexed. 

(b) Four milliliters of chloroform are dispensed and 
the mixture is vortexed for a full minute. 

(c) Tubes are spun at 1000 g for 5 min at room tempera-
ture. The aqueous phase (top phase) as well as any interphase 
material is removed by aspiration. 

(d) One milliliter of 3 N NaOh is added, tubes vortexed 
and spun at 1000 g for 5 min at room temperature. The aqueous 
and interphase material is again aspirated. 

(e) Three milliliters of the chloroform phase is removed 
with a glass pipette (with propipette) and added to glass 
vials, which are dried under a heat lamp. 

(f) Ten milliliters of instagel are added to each vial, 
which are shaken for 10 min and counted in a scintillation 
spectrometer. 
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IV. CALCULATION OF DATA 

Data are expressed in terms of nanomoles of histamine-
converted/milligram of protein/hour. The number of nanomole 
converted is calculated by subtracting the counts per minute 
for the enzyme assay from the blank (all the blanks should be 
of approximately the same magnitude. Counts per minute are 
converted to nanomoles by counting an aliquot of S-adenosyl-
L-[methyl"14c]methionine. 

V. CRITICAL COMMENTS 

The assay is reproducible within an error of ±10% and is 
sensitive to 1.5 nmol/hr/mg protein. Histamine methyltrans-
ferase is present in human monocytes at a mean concentration 
of 10.08 nmol/hr/mg protein (8) (range 8.93 - 11.22 nmol/hr/mg) 
and in some human leukemic monocytes at a concentration of 
20.87 nmol/hr/mg protein. This assay may not be accurate in 
the presence of other methylating enzyme systems. 

This assay represents a modification of a widely utilized 
method of histamine determination. 

While both guinea pig brain and rat kidney are highly 
active sources of this enzyme, the latter may be a more active 
and specific source of histamine methyltransferase (4). 

REFERENCES 

1. K. M. Taylor and S. H. Snyder. Isotopic microassay of 
histamine, histidine, histidine decarboxylase, and hista-
mine methyltransferase in brain tissue. J. Neurochem. 
19:1343-1358, 1972. 

2. M. A. Beaven, S. Jacobsen, and Z. Horâkova. Modification 
of the enzymatic isotopic assay of histamine and its 
application to measurement of histamine in tissues, serum, 
and urine. Clin. Chim. Acta 37:91-103, 1972. 

3. D. D. Brown, R. Tomchick, and J. Axelrod. The distribution 
and properties of a histamine methylating enzyme. J. Biol. 
Chem. 234:2948-2950, 1959. 

4. R. E. Shaff and M. A. Beaven. Increased sensitivity of 
the enzymatic isotopic assay of histamine in plasma and 
serum. Anal. Biochem. 94:425-450, 1979. 

5. L. P. Einstein, E. S. Schneeberger, and H. R. Colten. 
Synthesis of the second component of complement by long-



VI. BIOCHEMICAL CONSTITUENTS 459 

term primary cultures of human monocytes. J. Exp. Med. 
143:114-126, 1976. 

6. J. M. Kissane and E. Robins. The fluorometric measure-
ment of deoxyribonucleic acid in animal tissues with 
special reference to the central nervous system. J. Biol. 
Chem. 233:184-188, 1958. 

7. 0. H. Lowry, N. J. Rosebrough, A. L. Fara, and R. J. 
Randall. Protein measurement with the folin phenol re-
agent. J. Biol. Chem. 193:265-275, 1951. 

8. R. S. Zeiger, D. Y. Yurdin, and H. R. Colten. Histamine 
metabolism ΓΙ. Cellular and subcellular localization of 
the catabolic enzymes, histaminase, and histamine methyl-
transferase in human leukocytes. J. Allergy Clin. 
Immunol. 58:172-119, 1976. 




