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Abstract—Rat peritoneal mast cells release histamine and accumulate **Ca in a dose-dependent manner
when concentrations of compound 48,/80 ranging from 0-1 to 1-0 ug/ml are incubated with suspensions
of the cells for 5 min at 37 . Influx of **Ca stimulated by compound 4880 can be inhibited to varying
degrees by prior addition of disodium cromoglycate. Inhibition was dependent on the concentration
of both disodium cromoglycate and compound 48/80. The electrokinetic properties of intact rat mast
cells are described: disodium cromoglycate caused a plasma membrane alteration possibly related
to Ca?" influx. Cromoglycate increased mast cell clectrophoretic mobility but decreased the clectro-
phoretic mobility of rat erythrocytes. The net electrophoretic mobility was a function of terminal
sialic acid residucs. jonic strength. and pH. Binding of disodium cromoglycate to Ca”* could not
be demonstrated by a variety of sensitive physical techniques. The data support the theory that secretion
of mast cell histamine is coupled to Ca*" influx. It is suggested that disodium cromoglycate prevents
mast cell histamine release by a plasma membrane alteration which prevents an increase in membrane
permeability to Ca®* stimulated by compound 48,80.

Disodium cromoglycate is effective in the treatment
of certain types of asthma [17]. The drug appears to
have a direct protective effect on mast cells[2]. Di-
sodium cromoglycate in virro prevents histamine re-
lease from mast cells caused by compound 48/80 [3],
dextran [4], surface-active agents such as Tween 20
[2]. and the addition of antigen to previously sensit-
ized cells [5].

The mechanism of mast cell histamine release has
been extensively studied. and it is known that calcium
is required for release by compound 48/80 [6], or re-
lease induced by the antigen—antibody reaction [7].
It has been suggested that. after the attachment of
the releasing stimulus to the mast cell membranc,
there is a change in the calcium permeability of the
cell membrane followed by an influx of calcium into
the cell [8]. The importance of Ca®* in the coupling
of stimulus to secrction is well established in many
systems [9]. Recently it has been demonstrated that
injection of Ca”* into mast cells causes histamine re-
lease in the absence of any other stimulus to sccretion
[10]. Calcium ionophores. A2318 and X537A. have
also been used to demonstrate that increasing the le-
vel of intracellular Ca=~ is sufficient to cause hista-
mine release [117.

The available cvidence indicates that Ca? " ions arc
absolutely required and alone are sufficient to cause
histamine release from mast cells. The mechanism of
disodium cromoglycate’s protective effect on mast
cells is unknown. but the drug does not interfere with
the binding of antigen to previously sensitized cells
[S]. The present studies were undertaken to deter-
mine if disodium cromoglycate might prevent hista-
mine relecasc from rat peritoneal mast cells by pre-
venting calcium influx in response to a histamine-re-
leasing stimulus. Compound 48/80 was used to stimu-
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late histamine release because at low concentrations
its effect is similar to the antigen antibody reaction
[3]. Before the effect of cromoglycate on mast cell
Ca*” influx could be studied. it was necessary to de-
monstrate that compound 48/80 caused increases in
mast cell Ca®* levels which were related to histamine
release. The clectrokinetic properties of the mast cell
surface were studied to determine if an alteration in
the mast cell plasma membrane could be correlated
with a change in ion permeability.

MATERIALS AND METHODS

For cach experiment mast cells were obtained from
the peritoneal cavitics of several female Holtzman rats
(300 400 g) by the procedure of Lagunoff [12]. After
decapitation. 15ml of phosphate-buffered salt solu-
tion (150 mM NaCl I mM CaCl,. 4mM Na,HPO,.
25mM KH,PO,: 56 mM dextrose. and 0-1%, albu-
min. pH 6-8) was injected into the peritoneal cavity,
and after | 2min of gentle massage. the cavity was
opened and the fluid removed with a glass pipette.
The mast cells were collected by centrifugation at
200 ¢ for Smin at 5. To separate the mast cells from
other peritoneal cells. the cell pellet from four rats
was resuspended in S5ml of the phosphate-buffered
salt solution and layered over 5ml of 35°, albumin.
After centrifugation at 200 ¢ for 20 min at 5. the top
7ml of fluid and cells was carefully removed from
the gradients. The bottom 3 ml of albumin solution.
which contained the mast cell pellet. was diluted 1:1
with phosphate-buffered salt solution. The cell pellet
was resuspended and the mast cells were collected
by centrifugation at 200y for Smin at 5. The cells
were washed twice with the phosphate-buffered salt
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solution and then resuspended in the buller at ap-
proximately 5« 107 cellssml. This procedure rou-
tinely vielded mast colls of greater than 80 per cent

purity. Tt has been established that sedimentation of

mast cells through high concentrations of albumin
only shightly affects histamine content and does not
affect the ultrastructural appearance of the cells [12],

For studyving Ca” " uptake into purificd mast cclls.
2ml of cells {containing approximately 107 cells) was
incubated at 37 in phosphate-buffered salt solution.
pH 6-8 for Smin prior 1o the addition at tme zcro
of 3 ¥ Ca (1225 4Ch) obtained from New Fngland
Nuclear. At 1 min. small volume additions were made
ol various concentrations of disodium cromaoglyeate.
the disodium salt of 13-bis<(2-carboxychromon-3-
vloxy)-2-hydroxypropane, a gift of Fisons Pharmaceu-
ticals. Immediately after the addition of disodium cro-
moglycate. compound 48/80 (approximately 10 gl of
various concentrations) was added to the appropriate
tubes. Compound 48/80, a gift of Burroughs Well-
come. is a condensation product of  N-methylho-
moanisylamine. formalin and HCL After addition of
4880, the incubation was continued for 5 min at 37 .
To terminate incorporation, 40 ml of ice-cold phos-
phate-buffered salt solution was added to cach tube
and the cells were collected by centrifugation at 300 ¢
for 3min. The cells were rapidly washed twice with
cold phosphate- buffered salt solution. This procedure
was also used to study the effect of disodium cromo-
glycate on the **Ca uptake of embryonic 3T3 mouse
fibroblasts maintained in monolayer culture and har-
vested with a rubber policeman at contluency. The
cells were maintained in Dulbeeco’s medium plus 107,
call serum as previously deseribed [13]. The final cell
pellets were solubilized in 02 ml of 1-0N NaOH and
radicactivity was determined by liguid scintillation
counting. Results are expressed as epm:10° celis. Cell
numbers were determined with o Coulter Counter
Research Model B,

To measure mast cell histamine release during incu-
bation. after the cells were removed by centrifugation.
the undiluted supernatants were assaved spectrofluor-
ometrically according to the procedure of Locetller ot
al. {141 Results were expressed as the per cent of
total cell histamine obtained by boiling the mast cell
suspenstons [or 3 min,

Mecasurements of cleetrophoretic mobility were per-
formed as previously described [13]. Mobilities of the
particles were caleulated inpm-s 'V T em: cach
value was obtamed by timing the movement of at
least 100 mast cells. Determinations of mobility were
made cither in i solution of 0-0145M NaCl. 43¢, sor-
hitol, 0-6 mM NaHCO;. pH 72 (termed saline sorhi-
tol) or i a solution of O-145M NuCl containing
-6 mM NaHCO,. pH 7:2 (termed saline). To study
drug clfeets on electrophoretic mobility. disodium
cromoglyveate wus either added to the cells and re-
moved by washing prior to mobility determinations
or the drug was added to the sotutions used for clec-
trophoresis. The 1onic strengths of the saline and sa-
line sorbitol were kept constant. To study the effect
of varying the pH of the measuring solution on cell
mobility. 1sotonic solutions of NaOH and HCT for
adjustimg the pH were prepared as deseribed by
Heard and Scaman {16]. In some cases the mast cells
were treated with neuraminidase  (Clostridium  per-
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Sringens, EC 3.2.1.18). obtained from Worthington Bio-
chemical Corp. To remove terminal cell surface sialic
acid residues. neuraminidase treatment was for 30 min
with 40 gg-ml of enzyme.

Two procedures were utilized inan attempt o de-
monstrate binding of Ca® by disodium cromogly-
cate. According to the method of gel filiration de-
scribed by Colman [17]. a known amount ol drug.
I 2mg. was dissolved in buffer. 0-1' M ammonium
accetate containing o known concentration ol caleium
ion. 10 "M to 107 * M. with tracer **Ca added. ap-
proximately 30000 cpmml. The drug solution was
then applied 1o a column of Sephadex G-10 cquili-
brated and eluted with the ammonium acctate bufler
containing the same concentration of free calcium ion
which was used to dissolve the drug. The concent-
ration of drug emerging from the column was moni-
tored by its ultraviolet absorption at 239 nm. If hind-
ing occurs. the ultraviolet absorption peak is accom-
panted by a rise in the concentration of **Ca above
the bascline level as determined by liquid scintillation
counting.

Murexide (1 T, Baker Chemical Co.).a metalloch-
romic indicator. and a dual wavclength. double heam
Aminco Chance spectrophotometer were emploved
according to the method of Ohnishi or afl. 18] 10
measure Ca” ' binding by disodium cromoglyeate.
The experimental conditions used were: 70 M- mur-
cxide. 40 mM HEPES (pH 7-0), 85 mM KT with vary-
ing concentrations of cromoglycate (1 10 mM) pres-
ent. The difference in optical density between 507 and
535 nm was measured after small merements of Ca
were added to the cuvette 1o a final Ca”™' coneent-
ration of Ol mM,

RESULTS

The incubation of rat peritoneal mast cells with
small amounts of compound 48:80 for 5 min at 37
resulted ina dose-dependent increase in cellular *Ca
{(Table 1). The influx of **Ca after the addition of
compound 48:80 could be detected after short incuba-
tion times, | 3 min. but the results were most consis-
tent after a time interval of Smin. More variable re-
sults were obtained with the low concentration of
compound 48:80 (0-1 gg'ml) and with concentrations
above 1-0 pg/ml (data for concentrations higher than
10 ug.ml not reported). Since it was necessary (o
wash the cells in buffer minus **Ca. it is possible
that caleium exchange occurred before radioactivity
was determined. Although the probability of **Ca
loss negates the possibility of quantifying Ca= " influx
stimulated by compound 48-80. accurate qualitative
statements are justified by the consistency of dupli-
cates within an experiment and the reproducibility
ol the amount of drug-stimulated **Ca influx between
experiments. All dati are means +£1 S D, of four ex-
periments performed in duplicate.

Incubation of rat peritoncal mast cells with di-
sodium cromoglycate. at the concentrations tested, de-
creased accumulation of **Cu as compared with un-
treated. control cells (Table 1) The observation that
cromoglycate could prevent influx of **Ca into un-
treated cells was confirmed with 3T3 mouse fibro-
blasts. Using the same conditions of temperature.
time. cell and drug concentrations that affected nuist
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Table 1. Rat mast cell **Ca influx induced by compound 48:80 and its inhibition
by disodium cromoglycate*

F3Ca activity fepm. 10° mast cells)

Disodium —

cromoglycate Compound 4880 (pg. ml)
(mM) 0 01 (2 10
0 1971 + 238 2400 + 100 2718 4 200 3754 + 300
005 1628 + 100 2168 + 50 2300 4+ 120 3017 + 90
0-25 1640 + 193 21060 + 100 2251 + 100 2370 + 40
(VN 1600 + 56 2000 £+ 150 2041 4 225 2357 = 200

#Cells were purified as described in the text. At time zevo Sab *7Ca (1225 pCi

carrier free) was added to a 2-mi suspension of mast cells in phosphate-buffered salt

solution. pH 68.

At ['min cither cromoglycate in buffer or buffer alone (50 ul) was

added to the tubes followed immediately by compound 4880 (2 ;) at the concent-
rations specified in the table. The incubation was continued for Smin at 37 . All
determinations are averages of four experiments performed in duplicate. Determination
of radioactivity and further experimental details are described in the text.

cell calcium ion levels. a dose-dependent inhibition
of **Ca uptake into the fibroblasts was demonstrated
(Fig. 1).

The data in Table 1 clearly demonstrate that di-
sodium cromoglycate. added to mast cell suspensions
immediately before the addition of c,ompound 48,80,
decreases accumulation of cellular **Ca. The cffect
of 0-5mM disodium cromoglycate was not signifi-
cantly different from the decrease in **Ca accumu-
lation scen when cells were pretreated with 0025 mM
cromoglycate. However, addition of 0:25 mM sodium
cromoglycate as compared with 0:05mM more effec-
tively decrcased *Ca accumulation caused by the ad-
dition of 1 pg/ml of compound 48/80. All of the drug
concentrations tested were partially effective in pre-
venting increased cellular *°Ca after treatment with
compound 48/80, but at the lowest concentration
(0-05 mM disodium cromoglycate;ml). 1 pg of 48/80
per ml still caused a significant accumulation of ecllu-
lar **Ca.

To establish the relationship between **Ca influx
and histamine release. it was necessary to measure
histamine release under the present experimental con-
ditions. The effect of both compound 48,80 and di-
sodium cromoglycate on the histamine content of the
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Fig. 1. Inhibition of 3T3 fibroblast **Ca uptake by di-
sodium cromoglycate (DSCG). Cromoglycate (25 ) was
added to {-0-ml incubations containing approximately 10°
cells. At 10 min, 2-0 gl *3Ca was added to each tube and
the incubation was continued for 5 min. Values are aver-
ages of three determinations performed in duplicate.

mast cells was highly consistent. More variability was
observed between control cell suspensions. The data
of Fig. 2 indicate that only 02 and 1-0 ug of 48/80
per ml produced significant histamine release. This
correlates with the *’Ca influx data presented in
Table 1. In the absence of compound 48,80, histamine
release was decreased below control levels by cromo-
glycate. From the data of Fig. 2 it is evident that
0-25mM disodium cromoglycate inhibited histamine
release caused by 1-0 ug of 48/80 per ml. approxi-
mately 40 per cent. A lower concentration. (05 mM
cromoglycate, inhibited release 20 per cent. Referring
to Table 1 and the values obtained for **Ca influx
at these concentrations of cromoglycate in the pres-
ence of 1 ug of 48,80 per ml it can be seen that when
the control values are subtracted, the percentage inhi-
bition of **Ca influx by cromoglycate is the same
as its inhibition of histamine release.

To study the effect of disodium cromoglycate
on the external mast cell surface, the technique of
whole cell electrophoresis was utilized. In saline-

sorbitol, female rat peritoneal mast cells were
found to have an electrophoretic mobility of
40

% Histamine release
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Fig. 2. Release of rat mast cell histamine by compound
48,80 gmd inhibition of release by disodium cromoglycate.
Experiments were performed us described in - Methods.

Values are percentages of total cell histamine obtained by
boiling the cells. and they have not been corrected for con-
trol release. Each point represents an average of threc ex-
periments performed in duplicate, Key: (O O) no 4880
( W) Ol pg (T 5y 02 pg:and (@ @) | ug of

48.80 per ml4
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Table 2. Fflect of disodium cromoglycate on the electro-
phoretic mobility of rat mast cells*

Disodium
cromoglycate Flectrophoretic mobility
(mM) (am-s VT em)

O {control) 174 + 007
01 94 + 008
1-0 2230 4 007

*Mobilities were measured i 0145 M NaCL 06 mM
NaHCO, (pH 7-2) at 23 . Experiments were performed as
described in the text. Data are means of four experiments
+1S. D.

— 3254+ 015 m-s -V Uoem. This indicates that
the cells have w high negative surface charge. In all
cases a unimodal pattern of the observed mobilities
was found, indicating that the mast cells were a ho-
mogeneous population. In the whole cell electro-
phoresis system. human erythrocytes had a mobility of
~280um- s~ -V~ '-cm, and rat erythrocytes had an
electrophoretic mobility of —~3-05ym-s™ 'V~ '-em.
The value reported by Heard and Seaman [16] for
human erythrocytes was —278 um-s ™! Vol em.
The effect of disodium cromoglycate on the mobility
of mast cells was studied by adding the drug to the
cells suspended in saline (pH 7-2) just prior to electro-
phoresis. The ionic strength of the solution was kept
constant. As scen in Table 2. the mobility of mast
cells in saline. as expected. is much less than in the low
{onic strength saline sorbitol. However, as observed
microscopically, the cells appeared to be more stable,
particularly after drug addition. in saline. The addi-
tion of disodium cromoglycate to mast cells sus-
pended in physiological saline increased their clectro-
phoretic mobility in a dose-dependent manner (Table
2). The same dose-related increases in electrophoretic
mobility after drug addition were found if the cells
were washed twice with fresh saline minus drug prior
to mobility measurements. Disodium cromoglycate at
0-1 mM. which increased the mobility of mast cells,
had no effect on rat erythrocytes suspended in saline-
sorbitol (Table 3). At a concentration of I mM or
greater, cromoglycate decreased the clectrophoretic
mobility of rat erythrocytes in a dose-dependent man-
ner (Table 3).

To further clucidate the nature of the mast ccll sur-
Face change caused by cromoglycate. the electrokincetic
propertics of the mast cell surface were studied. The

Table 3. Efleet of disodium cromoglycate on the clectro-
phoretic mobility of rat erythroeytes®

Disodium
cromoglycate Electrophoretic mobility
{mM) (pm-s -V T em)
O (control) — 305 £ 04
01 304 £ 010
10 280+ 008
20 =249 + 006

* Mobilitics were measured in 00145 M NaCl, 4-5°, sor-
bitol. -6 mM NaHCO,. pH 72, at 25 | Experiments were
performed as described in the text. Data are means + |
S.D. of four experiments.

cells were treated with increasing concentrations of
C. perfringens neuraminidase. which  sclectively  re-
moves terminal  N-acetylneuraminic acid  residues
from surface membranc glycoconjugates. The clectro-
phoretic mobility of mast cells. treated with 40 g ml
of neuraminidase for 30 min and measured in
saline sorbitol,  wus  reduced  from  -325 1o
~225um-s -V l-em. The decrease in o clectro-
phoretic mobility is not a result of nonspecific absorp-
tion of the enzyme. since boiled neuraminidase had
no effect. A curve of mobility versus pH indicated
that the half maximum mobility of the cells occurred
at a bulk solution pH of 4-3. The surface pK s caleu-
lated from this value. using a correction factor [19]
which takes the higher H ion concentration at the
surface into consideration. The calculated surfuce pK
is approximately 3-5. Perhaps more significant 1s the
fact that. when the isoclectric point (zero mobility
of the mast cell membrane 1s reached. it becomes
positively charged. indicating the presence of cationic
groups on the membrane surface. Disodium cromo-
glycate is negatively charged. If it were to interact ioni-
cally with a positively charged surface group. the of-
fect might be to increase ncgativity and clectro-
phorctic mobility. Since it has been reported that cal-
cium is present on the mast cell membrane [6] and
since an cffect of disodium cromoglvcute on mast cell
calcium influx had been demonstrated. we investi-
gated the possibility that the drug might bind Ca’
Using the techniques of gel filtration and the murex-
ide test for free Ca”'. no binding of cromoglycate
to Ca*" over a wide range of ion concentrations
(1M to 10mM) was detected. EDTA at the same
concentration as the drug was used as a control,

DISCUSSION

The results presented demonstrate that compound
48/80 causes a dosc-dependent influx of calcium ions
when added to a suspension of rat peritoncal mast
cells. It has previously been shown that histamine re-
lcase from mast cells can be stimulated by increasing
cellular Ca " levels [10] and that increased amounts
of calcium are associated with sensitized rat peri-
toncal mast cells upon addition of antigen [11]. The
concentration range of compound 4880 used in these
experiments (O-1 to 1-0 pg/ml) has been shown Lo pro-
duce a dosc-dependent histamine release from rat
mast cells [3]. Although compound 4&:80 was not
as cffective under our experimental conditions. it did
produce a dosc-related loss of mast ccll histamine in
the range of 01 to 10 pug of 48380 per ml. The in-
creased levels of celtular Ca® ' detected here were di-
rectly related to the amount of compound 4880 ad-
ded. This finding is in agreement with the dose-depen-
dent nature of histamine release by compound 48 80.
The close correlation between the concentration of
the histamine-releasing stimulus, Ca= " influx and the
amount of mast cell histamine released suggests a
causc-and-effect relationship between influx of Ca”
and release of histamine.

The main purpose of these studies was to clucidate
the mechanism whereby disodium cromoglycate pre-
vents histamine loss from mast cells in response 1o
a releasing stimulus. The data presented show  that
disodium cromoglyeate prevents the influx of Ca-
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triggered by addition of compound 48/80. Previous
reports [2. 3] on the cfficacy of disodium cromogly-
cate have indicated that the drug will not completels
prevent histamine release from rat mast cells by com-
pound 48/80 in ritro. At the highest concentration
of cromoglycate (0-S mM) studied here. the influx of
Ca*>* into compound 48/80-trcated cells could not
be completely prevented. The drug was more effective
at preventing Ca”" influx at high concentrations. It
was less effective against a stronger histamine-releas-
ing stimulus. increased amounts of compound 48:R0.
These data indicate a strong correlation between the
effect of disodium cromoglycate on Ca*" influx and
its inhibition of histamine refease by compound 48R0,
Incubation of rat peritoncal mast cells with only di-
sodium cromoglycate decreased calcium levels below
control cell values. This suggested that inhibition of
Ca?* influx by the drug is a primary effect of di-
sodium cromoglycate rather than a consequence of the
drug’s inhibition of histamine release. Since disodium
cromoglycate prevents Ca” " uptake by 3T3 fibro-
blasts, it appcars that the effect of the drug on Ca*’
influx is not specific for mast cells or limited to hista-
mine-releasing conditions.

The sequence of events leading 10 histamine release
from mast cells has been extensively studied. The first
event is thought to be a membrance alteration result-
ing from the combination of antigen or compound
48/80 with the mast cell surface. Disodium cromogly-
cate does not prevent the antigen—antibody reaction
[5]. and it is thought to prevent histamine release
by inhibition of a step subsequent to the initial bind-
ing of the releasing stimulus to the mast cell mem-
branc [4.5]. Ca®' is necessary for the activation of
mast cells by dextran. which triggers histumine release
[20]. Tt has been suggested that the antigen antibody
stimulus opens caleium “gates”™ in the membranc. per-
mitting an influx of Ca=" [81. Il calcium is not pres-
ent when the stimulus is given. no histamine is re-
leased and the “gates™ close so that the cells are de-
sensitized to subscquent stimuli.

It seems probable that part of the **Ca uptake
measured here represents exchange diffusion. while
the remainder is the result of an active process. In
accordance with the previously deseribed theory of
mast cell histamine release [8]. the drug might be
preventing calcium “gates™ from opening or it might
compete with Ca®' ions for entry into the cell. Since
we have shown that cromoglycatc does not bind
Ca®'. this cannot be the explanation for the cffect
of the drug on Ca*' influx. After activation of the
cells by antigen. intracellular granules which contain
histamine complexed to a protein-heparin matrix be-
come exposed to the extracellular milicu by a process
which does not necessarily involve loss of granules
from the cells [12.217. Lagunofl [12] has described
invaginations of the mast cell membrane which inter-
iorize extracellular fuid. thereby bringing granules in
contact with extracellular fluid without actually pro-
pelling them to the surface of the cell. Histamine re-
lease is thought to occur by a simple cation exchange
of sodium ions for histamine [22]. The role of cle-
vated cellular calcium in the final scries of cvents
leading to histaminc release has not been determined.

The alteration of the clectrokinetic properties of the
mast cell surface by disodium cromoglycate suggests

that the cffect of the drug on Ca®" influx is due to
a membrane alteration. Inhibition of cyclic AMP
phosphodiesterase by cromoglycate has been demon-
strated [23]. It is possible that inhibition of Ca**
influx by cromoglycate may be partially or totally
related to increased mast cell cyclic AMP. This is
the first characterization of the clectrokinetic proper-
ties of the rat mast cell surface membrane. The tit-
ration curve of the mast cell surface indicated the
presence of positively charged groups. and the pres-
ence of Ca”” on the mast cell surface has previously
been demonstrated [6]. Using two highly sensitive
techniques. no binding of disodium cromoglycate to
calcium could be detected. Since ncuraminidase re-
duced mast cell mobility approximately 30 per cent,
it was apparent that sialic acid contributed signifi-
cantly to the high negative charge at the mast cell
surface. Sialic acid is also concentrated on the surface
of crythroeytes [24]. Disodium cromoglycate altered
the clectrophorctic mobility of erythrocytes less effec-
tively and in a different manner from its effect on
mast cells. Since the drug’s alteration of mast cell mo-
bility was specific. it scemed unlikely that it was mo-
difving sialic acid groups on the cell surface. It would
not be neeessary for disodium cromoglycate to bind
to the mast cell surface for cell mobility to be in-
creased. Perturbations of the membrane could result
in different charged groups being expressed at the
hydrodynamic plane of shear. the surface layer where
mobility is measured.

The data presented here demonstrate that a hista-
mine-releasing stimulus causes a dose-dependent in-
flux of Ca™" ions into mast cclls which can be pre-
vented by disodium cromoglycite. a drug used to pre-
vent histamine release in the treatment of asthma. The
data suggest that the drug modifies the mast cell
membrane. It is tempting to speculate that this modi-
fication is a stabilization ol the cell membrane which
prevents the increase in Ca®” permeability accom-
panying antigen stimulation.
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