acid. The oxidation of BAPN to cyano-
acetic acid in the rat is therefore con-
siderable. Before the role of cyanoacetic
acid in the development of lathyrism can
be appraised, however, it is necessary to
establish whether this compound exerts
any influence on mesodermal tissue.

Young (41 to 45 g) female Sprague-
Dawley rats were used. Rats in assays
1, 2, and 3 were allowed to eat rat pel-
lets (5) ad libitum. Test rats received
200 mg of cyanoacetic acid or cyano-
acetamide per 100 ml of drinking water
each day for 7 weeks. In other assays the
rats were fed a 0.3-percent concentra-
tion of the following: ethylamine, etha-
nolamine, propionitrile and BAPN fu-
marate (6) in a semisynthetic diet (7)
for 7 weeks. In each assay the rats were
housed in an open-bottom mesh cage.
Autopsies were performed, and the or-
gans were examined for gross changes.
The alterations observed in these assays
are shown in Table 1.

Neither cyanoacetic acid nor cyano-
acetamide in concentrations at which
BAPN produces lathyrism showed any
evidence of toxicity (assays 2 and 3).
Minor alterations of chemical structure
in BAPN as represented by the organic
amine or nitrile fed in assays 5, 6, and
7 also resulted in loss of toxicity. The
incidence of skeletal deformities and
aortic rupture in rats fed BAPN (assay
8) was comparable to that of previous
observations (7).

Present studies show that cyanoacetic
acid, cyanoacetamide, and propionitrile
resemble other organic nitriles which do
not exert any influence on mesodermal
tissue (2). The fact that cyanoacetic
acid does not affect mesodermal tissue
when fed suggests that oxidation of the
amine in BAPN to a carboxyl is a
mechanism of detoxication. Ethylamine
and ethanolamine also failed to produce
lathyrism. Skeletal deformities observed
in lathyrism, therefore, are not due solely
to an excess of an aliphatic amine in
the diet. Amines of the general type
R - CH,NH, are oxidized by amine oxi-
dase to aldehydes (8) and may eventu-
ally be converted to acids (9). Blaschko
has suggested that amine oxidase might
function in detoxication of some toxic
amines (/0). B-Aminopropionitrile is a
toxic amine which fosters in some man-
ner the development of skeletal deformi-
ties, herniation, and aortic rupture in
young rats. The recovery of cyanoacetic
acid from urine of rats adminstered
BAPN suggests that amine oxidase is in-
volved in detoxication of BAPN. Since
cyanoacetic acid does not produce skele-
tal deformities, tissue changes observed
in lathyrism are probably caused by
either BAPN or cyanoacetaldehyde (117).

Josepu J. Laricua
Department of Pathology, Medical
School, University of Wisconsin,
Madison
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Dynamics of Release of
Histamine from Tissue Mast Cell

It is generally acknowledged that the
tissue mast cell contains histamine and
heparin (). This report (2) is con-
cerned with a series of cytological
changes that we have observed in living
mast cells treated with histamine lib-
erators. Our findings extend those previ-
ously reported (3) in living mast cells
treated similarly. Microscopic observa-
tions and cinephotomicrographic record-
ings were made of the mast cells of the
transilluminated mesentery of the in-
tact, anesthetized Sprague-Dawley rat.
Bright-field illumination and magnifica-
tions of 400 to 900 were employed. The
experiments consisted of supplanting the
oxygenated Tyrode’s solution normally
bathing the preparation with Tyrode’s
solution containing one of the following
test substances: Compound 48/80 (4),
1:100,000; stilbamidine, 1:80 to 1:8000;
protamine sulfate, 1:5000 to 1:100,000;
or toluidine blue, 1:5000 to 1:200,000.
All of these compounds bring about the
release of histamine from the mast cell
(5).

Prior to treatment the mast cells of
the mesentery are round or spindle-
shaped and densely packed with dark
granules. Shortly after the introduction
of any of the above test solutions there
occurs a marked change in the refractile
properties of the granules: they suddenly
lose their dark appearance and become
almost invisible. First one granule and
then another reacts until all have be-
come involved and the cell is barely dis-
cernible. Correlated with these events is
a gradual swelling of the cell to about
1Y3 times its original diameter.

After toluidine-blue treatment, the nu-
cleus of the mast cell takes on a blue
color when about 50 to 80 percent of
the granules have lost their dark appear-
ance. When most or all of the granules

are scarcely visible, metachromatic stain-
ing of the faded granules begins. At first
a few granules stain purple, then more
and more, until apparently all are so
stained. As the staining of the granules
proceeds, the mast cell shrinks toward
its normal size. At this stage, those liv-
ing cells stained with toluidine blue re-
semble closely mast cells in mesenteries
fixed in alcohol and then stained with
toluidine blue (6).

I consider the present findings to
be indicative of significant chemical
changes in the mast cell. The changes
in the refractile properties of the gran-
ules are interpreted to be a manifesta-
tion of the freeing of some material
from binding either within or on the
surface of the granule where it is osmot-
ically inactive. Once free, the material
is osmotically active; water enters the
cell and swelling results. It seems likely
that the material liberated is histamine
which is freed from its known binding
with heparin (7).

The cytological changes noted here are
common to a variety of treatments that
cause release of histamine from the mast
cell, and the time course of the changes
is the same as that for histamine release
resulting from such treatments (5). I
suggest that histamine is freed from its
binding with heparin because the hista-
mine liberators have a stronger affinity
for heparin than does histamine. The se-
quence of changes in the experiments
with toluidine blue is consistent with
such an interpretation; toluidine blue
does not stain the granules until bind-
ing sites are made available on mole-
cules of heparin. When the molecules
of toluidine blue bind heparin, they be-
come osmotically inactive and the cell
loses water and becomes smaller in size.
The movement of histamine out of the
cell at this time also contributes to the
loss of water and shrinking of the cell.
According to the present interpretation,
heparin is not lost from the mast cell
treated with histamine liberators.

Doucras E. Smita
Division of Biological and Medical
Research, Argonne National Laboratory,
Lemont, Illinois
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