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A Function for Tissue Mast Cells 

Abstract. Experimental elimination of 
mast cells from the peritoneal tissues of 
the rat by distilled water treatment in
hibited the increase of vascular perme
ability which normally follows a passively 
induced antigen-antibody reaction in peri
toneal tissue. Thus mast cells may con
tribute to the initiation of inflammation 
which follows antigen-antibody reactions. 

The tissue mast cells have been 
shown to contain histamine, 5-hydroxy-
tryptamine, heparin, and hyaluronic 
acid—substances having significant 
physiological action ( i ) . However, 
functions for the tissue mast cells have 
not been demonstrated clearly. Infor
mation concerning their function should 
be obtainable by determining whether 
phenomena conceivably controlled or 
influenced by the mast cells in normal 
tissues are altered in tissues made sub
stantially free of mast cells. This report 
is concerned with such an approach 
which uses the alterations in the perme
ability of blood vessels that have been 
observed to follow antigen-antibody 
reactions in tissue (2 ) . 

The serous tissues of the peritoneal 
cavity of Sprague-Dawley rats weighing 
about 150 g were studied. The mast 
cells of these tissues were destroyed by 
the intraperitoneal injection of 20 ml 
of distilled water. This treatment causes 
the immediate disruption of mast cells, 
the debris of which is phagocytized dur
ing the next 3 to 5 days. Thereupon 
the serous tissues of the peritoneal cav
ity are quite normal in appearance ex
cept that they lack mast cells (3). The 
effects of antigen-antibody reactions on 
vascular permeability as determined by 
the method outlined by Ovary (4) in 
normal rats (having an intact mast cell 
population in the serous tissues of the 
peritoneal cavity) were compared with 

rats treated with distilled water 3 to 8 
days previously. In these tests, a dilu
tion of antiserum (rabbit anti-egg al
bumin) was injected intraperitoneally 
in volumes of 1 or 5 ml. (No estimates 
were made of the activity of the anti
serum in terms of antibody N per milli
liter.) This was followed 3 hours later 
by the intravenous injection of 10 mg 
of crystallized egg albumin in 1.0 or 
1.5 ml of a 1-percent solution of Evans 
Blue dye in 0.9-percent sodium chloride. 
The animals were killed 15 to 20 min
utes later by ether anesthesia, and the 
peritoneal tissues were washed free of 
exudate with water and examined for 
leakage of the dye into the perivascular 
spaces. Corresponding dilutions of nor
mal rabbit serum were used as the con
trol for the antiserum. An arbitrary 
grading system was employed for visual 
evaluation of the degree of coloration 
of the tissues against a background 
of white cardboard. The notations 
0 and 1+ to 4 + were used to cover the 
observed range of dye leakage. 

The mesentery and parietal perito
neum had a 2 + or greater coloration 
in normal rats treated with rabbit anti-
egg albumin serum and egg albumin. 
This coloration was markedly attenu
ated (1 + ) or absent (0) in rats receiv
ing the antibody, antigen, and dye but 
previously treated with distilled water. 
No extravascular blue coloration was 
seen in these tissues in either normal 
or water-pretreated animals into which 
normal rabbit serum was injected in
stead of the antiserum. These observa
tions are summarized in Table 1. 

Substantially the same results were 
obtained when the skin was used as the 
site of the antigen-antibody reaction, 
the mast cells having been previously 
destroyed by the local intradermal injec
tion of distilled water. Four to six 
animals were included in each experi
mental group in individual experiments. 
The above findings have appeared con
sistently in six repetitions of the experi
ment. Preliminary experiments suggest 
that results similar to, though less strik
ing than those described above, may be 
found in rats in which mast cell destruc
tion has been effected by the injection 
of antimast cell serum prepared in rab
bits (5) or by repeated administration 
of the histamine liberator, compound 
48/80. 

We interpret the findings of the ex
periments reported here to indicate that 
the increased permeabiliy accompanying 
the antigen-antibody reaction depends, 

Table 1. Effect of distilled water pret reatment on 
the leakage of dye following an egg a l b u m i n -
rabbit anti-egg albumin reaction in the peri
toneal tissues of the rat . 

Degree of colorat ion 

Treatment * * * < N o ' o f r a t s ) 

(No.) 
0 1+ 2+ 3+ 4+ 

Distilled water, 
antiserum 18 10 8 

Distilled water, 

normal serum 11 11 
Antiserum only 20 3 3 14 

N o r m a l serum 13 13 
* All animals received a subsequent intravenous injec
tion of egg albumin and dye. 

in part at least, upon the presence of 
the tissue mast cell, the release of its 
histamine or 5-hydroxytryptamine, or 
of both, being directly responsible for 
the alteration in permeability. The 
mechanism by which the release of 
these substances is brought about is not 
clear. It is known from previous experi
ments, however, that mast cells disrupt 
and release their granules into the sur
rounding tissue in passive anaphylaxis 
(6) , and recently, Archer (7) has re
ported that a heat-labile substance is 
formed during an antigen-antibody re
action which causes the disruption of 
rat mast cells in vitro. That mast cells 
may initiate inflammatory processes 
following other tissue injury in rats is 
suggested by Sheldon and Bauer (8). 
The present results indicate that the 
mast cells may be of primary impor
tance in initiating the inflammatory 
response accompanying antigen-antibody 
reactions (9) . 

LAURENCE R. DRAPER* 

DOUGLAS E. SMITH 

Division of Biological and Medical 
Research, Argonne National 
Laboratory, Argonne, Illinois 

References and Notes 

1. G. B. West, J. Pharm. and Pharmacol. 11, 513 
(1959). 

- • J. P. Fisher and R. A. Cooke, J. Allergy 28, 
150 (1957). 

—• D. W. Fawcett, Anat. Record 111, 29 (1955); 
—• D. E. Smith and Y. S. Lewis, Anat. Record 

132, 93 (1958). 
4. Z. Ovary, Intern. Arch. Allergy Appl. Immu

nol. 3, 293 (1952). 
—• D. E. Smith and Y. S. Lewis, / . Exptl. Med. 

113, 683 (1961). 
6. J. H. Humphrey and I. Mota, Immunology 2, 

31 (1959). 
—• G. T. Archer, Australian J. Exptl. Biol. Med. 

Sci. 38, 147 (1960). 
- • W. H. Sheldon and H. Bauer, / . Exptl. Med. 

112, 1069 (1960). 
9. This work was performed under the auspices 

of the U.S. Atomic Energy Commission. Full 
details of these investigations will be published 
elsewhere. 

* Present address: National Cancer Institute, 
National Institutes of Health, Bethesda, Md. 

7 July 1961 

842 SCIENCE, VOL. 134 


	Cit r101_c114: 
	Cit r100_c112: 
	Cit r103_c116: 
	Cit r106_c119: 
	Cit r101_c113: 
	Cit r105_c118: 


