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USE OF PEROXIDASE STAIN BY THE KAPLOW METHOD 

Monte S. Meltzer 

I. INTRODUCTION 

Peroxidases, enzymes that catalyze the oxidation of certain 
organic compounds (notably benzidine derivatives) by peroxide, 
can be demonstrated in many cells of the mononuclear phagocyte 
series. The distribution and intensity of peroxidase activity, 
however, varies with stages of cell maturation and phagocytic 
activity (for review see ref. 1). Promonocytes synthesize 
peroxidase and store the enzyme in cytoplasmic granules, pri-
mary lysosomes. Enzyme production generally ceases at the end 
of the promonocyte stage. The number of granules decrease as 
promonocytes differentiate into monocytes and in turn distribute 
granules to mitotic daughter cells. Peroxidase activity may 
also change with phagocytosis. Peroxidase granules can fuse 
with phagosomes and release enzyme. Since enzyme synthesis is 
restricted to promonocytes, phagocytizing monocytes eventually 
lose their peroxidase content. 

Cytochemical demonstration of peroxidase by a method modi-
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fied from that described by Kaplow (2) can be used as a marker 
for several stages of mononuclear phagocyte maturation. 
Peroxidase-positive granules are most prominent in promonocytes 
and cluster in the perinuclear cytoplasm. Monocytes have fewer 
positive granules and these are characteristically located with-
in the convexity of the reniform nucleus. Inflammatory macro-
phages, recently derived from blood monocytes, are initially 
peroxidase-positive. With phagocytic activity, however, these 
positive cells lose peroxidase content. In addition to cyto-
plasmic granules in the inflammatory macrophages, small membrane-
bound peroxidase particles can sometimes be observed at the cell 
surface. Resident peritoneal macrophages and other mature tissue 
macrophages have no detectable peroxidase activity by light mi-
croscopy (3, 4) . 

II. REAGENTS AND EQUIPMENT 

Cytocentrifuge: Cytospin centrifuge, Shandon-Southern 
Instruments, Sewickley, Pennsylvania. 

Fixative ; Absolute ethanol and formaldehyde mixed 9:1; can 
be stored at 4°C for at least 1 yr. 

Stain; Prepare stock solutions of the following: 

(1) Benzadine dihydrochloride (practical grade 75%, Sigma 
Chemical Co.)· CAUTION: Benzadine derivatives are known 
HUMAN CARCINOGENS and must be appropriately handled. Add 1.0 gm 
benzidine to 1000 ml 0.01 M K phosphate buffer, pH 7.O. Opales-
cent slurry results. Adjust pH to 7.0 with NaOH. Slurry clears 
to violet-brown suspension. We usually do not filter out undis-
solved benzidine. Stock can be stored at room temperature in 
amber glass bottle for at least 1 yr. 

(2) Sodium nitroprusside (Fisher Chemical Co.): Add 40 gm 
nitroprusside to 100 ml water. Stock saturated solution can be 
stored in amber glass bottles at room temperature for at least 
1 yr. 

(3) Hydrogen peroxide. 30% (Fisher Chemical Co.). Store at 
4°C. 

Counterstain: Diff-Quik stain solutions I and II (Harleco, 
Gibbstown, New Jersey. 
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III. PROCEDURE 

(1) Cell smears are prepared on glass slides by cytocentri-

fugation. Place 0.2 ml cell suspension (about 1 x 10^ cells/ml) 

in medium with 10% serum into cytocentrifuge chamber. Spin at 

1500 rpm for 5 min. Remove slide and air dry. 

(2) Fix cell smear in ethanol-formaldehyde for 1 min at room 

temperature. Wash repeatedly in tap water and air dry. 

(3) Peroxidase stain must be prepared fresh. Mix: 30 ml 

benzidine stock, 0.3 ml 1/10 nitroprusside stock in water and 

0.3 ml dilute H202 (0.1 ml 30% stock atn 7.6 ml water). 

(4) Stain fixed smear for 90 - 120 sec at room temperature. 

Wash repeatedly with tap water and air dry. 

(5) Counterstain with Diff-Quik, a Wright's stainlike dye: 

20 sec solution I and 30 sec solution II. Wash repeatedly in 

tap water and air dry. 

IV. COMMENTS 

(1) For best results, slides should be fixed and stained 

as soon as possible. We have kept fixed slides at 4°C for up 

to 4 hr without obvious change. Fixed slides should not be 

kept overnight. 

(2) Neutrophilic granulocytes serve as a built-in positive 

control. These cells have very prominent peroxidase-positive 

granules. Erythrocytes, which contain catalase, do not stain 

by this protocol. 

(3) Peroxidase-positive inflammatory macrophages can usual-

ly be differentiated from peroxidase-negative macrophages that 

have phagocytized peroxidase granules of neutrophilic granulo-

cytes. This artifact must be considered with mixed cell popu-

lations with a high percentage of granulocytes. 
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