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SUMMARY: The chemotactic factors f—Met-Lfy—Phe, atachidonic acid and leuko-
triene B, induce a rapid stimulation of both Ca® and Na' influx in rabbit neutro-
phils. In"the three cases the stimulation is rapid and the effects are not additive.
Furthermore in all cases the stimulation of Na~-influx but not of Ca-uptake is
inhibited by the potassium-sparing diuretic amiloride. Preincubation with high
concentrations of the chemotactic factor f-Met-Leu-Phe followed by washing

of rabbit neutrophils reduces significantly the stimulation of caleium uptake
induced by arachidonic acid, leukotriene B, and f-Met-Leu-Phe. These results
strongly suggest that the exogenous additign of arachidonic acid or of leukotriene B
leads to the activation of the same permeation pathways as do better defined
chemotactic factors.

4

INTRODUCTION

It has been shown recently that exogenously added arachidonic acid and
leukotriene B 4 (a lipoxygenase metabolite of arachidonic acid) mimic many of
the effects of the chemotactic factor formyl-methionyl-leucyl-phenylalanine
(f-Met-Leu-Phe) on neutrophils (1-12). Human, rat and rabbit neutrophils can
be induced to move, aggregate and, usually in the presence of cytochalasin B,
degranulate upon the addition of arachidonic acid or leukotriene B, in vitro (1-
12). F-Met-Leu-Phe, arachidonic acid and leukotriene B & also profoundly modify
the permeability of the plasma membrane of rabbit neutrophils to sodium and

calcium and mobilize a common pool of intracellular Ca2+ (13 - 17). These changes
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in membrane permeability are thought to be intimately involved in the sequence
of events which is initiated by the binding of chemotactie factors to their plasma
membrane receptors and which eventually leads to neutrophil activation.

Very little is known about the mechanism(s) underlying the observed enhance-
ment in membrane permeability, One outstanding question in this regard is whether
these three stimuli share a common mechanism responsible for the observed changes
in membrane permability, We wish now to report the results of experiments
in which this question has been examined. The results to be reported clearly
demonstrate that the ultimate biochemical and/or biophysical changes in membrane
permeability induced by f-Met-Leu-Phe, arachidonic acid and leukotriene B 4
are the same.

MATERIALS AND METHODS

Rabbit peritoneal neutrophils %llected, handled and suspended in modified
Hanks' balanced salt solution (no Mg“', no protein, pH: 7.4) as previously desecribed
were used throughout (13-17).

Cation uptake was measured using the rapid sampling silicone oil method
previously deseribed in detail 513-17). The cells were allowed to thermally equili-
brate for 10-20 minutes at 37 C before the beginning of the experiments. In
the experiments designed to test for deacg‘yation, the cells were incubated with
high concentrations of f-Met-Leu-Phe (10 ' M) for five minutes, washed extensively
and tested for response to each of the three stimuli (f~-Met-Leu-Phe, arachidonie
acid and leukotriene B,) in parallel with cells which had undergone similar experi-
mental manipulations éxcept for the exposure to f-Met-Leu-Phe. After the cells
were washed free gg f-Met-Leu-Phe they were incubated for five minutes prior
to the addition of ““Ca and the subsequent stimulus.

The chemotactic factor formyl-methionyl-leucyl-phenylalanine (f-Met-
Leu-Phe) was a generous gift of Dr.R.J. Freer, Medical College of Virginia, Richmond,
¥£\., amil%gde was kindly supplied by Merck, Sharp and Dohme, Rahway, N.J.,

Na and ““Ca were obtained from New England Nuclear, Boston, Mass., and
arachidonic acid was obtained from the Sigma Chemical Company(St. Louis, Mo).

Leukotriene B 4 Was prepared from swine blood as previously deseribed (16). All
other reagents were analytical grade.

RESULTS AND DISCUSSION
The chemotactic factor f~Met-Leu-Phe causes a rapid increase in the mem-
brane permeability of rabbit neutrophils to ealcium and sodium. The chemotactie
factor-dependent increase in membrane permeability to calcium is not inhibitable
by the potassium-sparing diuretic amiloride whereas the corresponding increase

for sodium is (18). In order to compare the effect of f-Met-Leu-Phe to those
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Effect of the chemotactic peptide f-Met-Leu-Phe, arachidonic acid
and leukotriene B, on Ca-uptake in rabbit neutrophils in the presence
and absence of anﬁloride.

of arachidonie acid and leukotriene B 40n caleium uptake we have examined the
effects of amiloride on the enhancement of calcium uptake by the three stimuli.
The results which are summarized in Figure 1 elearly illustrate the similarities
among the actions of the three stimuli on Ca-uptake; in each case, the stimulation
of 450& uptake is rapid and amiloride insensitive. In another set of experiments,
we have also found that the simultaneous addition of arachidonate or leukotriene

B 4 and f-Met-Leu-Phe causes no significant greater enhancement in Ca-influx

than did f-Met-Leu-Phe by itself (results not shown).
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Figure 3:  Effect of deactivation by f-Met-Leu-Phe on the subseguent stimulation
of Ca-uptake in rabbit neutrophils by f-Met-Leu-Phe, arachidonic
acid and leukotrigne B,. In these experiments, the cells were prein-
cubated with 10" molfr f-Met-Leu-Phe for 5 minutes, washed ex-
tensively and tested for response to each of the _tgu-ee stimuli. The
second stimulus in panel yS is f-Met-Leu-Phe (10 ° M), in panel B,
araghidonic acid (2 x 10 ~ M) and in panel C, leukotriene B, (6 x
10 ° M). @-@ normal control cells, 0-O normal stimulated4cens,
A- A deactivated control cells, A - & deactivated stimulated cells.

We examined next the effect of amiloride on the stimulus dependent enhance-
ment in Na-influx. The results are summarized in Figure 2. Onece again the similar-
ities among the three stimuli are striking. They all produce a rapid increase

in Na-influx which is inhibitable by amiloride.

It is generally found that preincubation of rabbit neutrophils with high eoncen~
trations of the ehemotactic factors f~-Met-Leu-Phe or C 5 followed by washing
reduces significantly the responsiveness (chemotaxis and fysosomal enzyme release)
of these cells to subsequent addition of the same stimulus (19). This phenomenon

has been referred to as deactivation. As the behavior of the stimulus-dependent

change in caleium uptake in these cells with respect to deactivation is not known,

and in order to further probe the similarities among events initiated by f-Met~
Leu-Phe, arachidonic acid and leukotriene B 4 We have examined the effeet of
preincubation with f-Met-Leu-Phe on the subsequent stimulation of Ca-uptake
by the three stimuli. The results of a representative experiment (at least three

different experiments, each on a different cell preparation, were carried out)
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is illustrated in Figure 3. The results summarized in this figure show clearly

that cells preincubated with f-Met-Leu-Phe show significant decrease in responsive-
ness to subsequent stimulation with f-Met~Leu-Phe, arachidonic acid and leukotriene
B & i.e., these cells show both homo- and heterologous deactivation. The homolo-
gous deactivation is much more pronounced than the heterologous deactivation.

In addition to showing, for the first time, deactivation at the level of stimulated
caleium movements, the results of these experiments once again emphasize the
striking similarities among the permeability changes induced by the above three

stimuli,
Based on the results just described one can conclude that the three stimuli

(f-Met-Leu-Phe, arachidonic acid and leukotriene B 4) share a common mechanism
which is responsible for the profound modification in the permeability of the

plasma membrane of rabbit neutrophils to caleium and sodium ions which is observed.

This conclusion is based on the following points:

(1) The effects of the three stimuli on Na+ and Ca2+ influx are rapid.
(2) In all three cases the stimulus-dependent Na-increase is inhibitable by amilor-
ide but not the stimulus-dependent Ca-increase.

(3) The effeets of the three stimuli are not additive.
{4) Cells pretreated with f~Met-Leu-Phe lose their ability to respond to arachi-
donic acid, leukotriene B p 88 well as to f-Met-Leu-Phe.
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