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Action of several solutes on the kinetics of phospholipase-A2-catalyzed hydrolysis of the ternary codisper- 
sions containing dimyristoylphosphatidylcholine + 1-palmitoyllysophosphatidylcholine + palmitic acid is ex- 
amined. The kinetics of hydrolysis is interpreted in terms of the ability of the enzyme to bind to the substrate 
interface. The inhibitory effect of these solutes is correlated with their ability to modify fluorescence 
intensity of the bound enzyme, to modify the phase-transition profile, and to inhibit aggregation/fusion of 
the ternary codispersions. Based on these observations, it is suggested that the solutes like n-alkanols, 
ketamine, alphadolone, alphaxalone, flufenamic acid, tobramycin, mepacrine, EMD 21657 and U-10029A 
modulate the phase equilibria in the codispersions and thus noncompetitively inhibit the phospholipase action. 
Inhibition by fevedew extract (Tanacetum parthemium) is also by a similar mechanism. Lipid-soluble drugs 
as indomethacin had little effect on the kinetics of hydrolysis. All these inhibitors decrease the total extent of 
hydrolysis of the available substrate. However, none of these inhibitors have any effect on the hydrolysis of 
monomeric substrate or on the inactivation of the phospholipase A 2 by p-bromophenacylbromide. These 
observations suggest that all these inhibitors do not interact directly with the catalytic site of the free or the 
bound enzyme, and their effect is primarily on the enzyme-binding sites on the substrate vesicle, that is, by 
perturbation of lipid-protein interaction. 

Introduction 

Action of phospholipase A2 on phospholipid 
bilayers is regulated by their ability to bind to the 
substrate interface [1,2]. Binding of pig pancreatic 
phospholipase A 2 to bilayers apparently occurs at 
the organizational defect sites in the interface [3,4]. 
Such defects in bilayers of diacylphospholipids are 
for example present in unannealed vesicles [3,4] 
and can be induced in substrate bilayers by n-al- 
kanols [5], freshly added lysophospholipids [6], 
and lysophospholipids + fatty acid (Refs. 7, 8 and 
the preceding paper). Elsewhere, it has been shown 

Abbreviation: Hepes, 4-(2-hydroxyethyl)-l-piperazineethane- 
sulfonic acid. 

that the organizational features that enhance bind- 
ing of pig pancreatic phospholipase A 2 to bilayers 
also stimulate aggregation/fusion of the modified 
vesicles [9], apparently because the defect sites act 
as a common locus for the fusion as well as the 
binding of phospholipase A z- Several putative in- 
hibitors for phospholipase A z [10] also inhibit 
aggregation/fusion of vesicles, presumably be- 
cause they modify the defect sites in the substrate 
vesicles. In this paper, we have characterized the 
effects of several of these inhibitors on the kinetics 
of phospholipase-A2-catalyzed hydrolysis and the 
phase properties of the ternary codispersions con- 
taining dimyristoylphosphatidylcholine + 1- 
palmitoyllysophosphatidylcholine + palmitic acid. 
The results show that the inhibition of phospholi- 
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pase A2 activity results from a modification of the 
lipid-protein interaction mediated by the solute-in- 
duced perturbation of the phase equilibrium in the 
phase-separated bilayer. 

Materials and Methods 

All lipids used in this study were from 
Calbiochem or Avanti. The various inhibitors were 
obtained from Aldrich, Sigma and Pfaltz-Bauer or 
from the drug companies like Merck-Darmstadt,  
Parke-Davis and Adrin. Alphaxalone and al- 
phadolone were obtained from Glaxo Laborato- 
ries, U.K. U-10029A (1-(benzylmethylamino)-3- 
(a ,c~,a- t r i f luoro-m-tolyl-oxyl)-2-propanol)  was 
kindly provided by Dr. Donald P. Wallach of the 
Upjohn Company.  

All the experimental protocols have been de- 
scribed elsewhere. The kinetics of the action of pig 
pancreatic phospholipase A 2 was monitored by 
pH-stat  titrations [7,8], and the binding of the 
enzyme to bilayers was determined by fluorescence 
spectroscopy [7,8] and aggregation/fusion of the 
vesicles was monitored by the transmitted light at 
360 nm in stirred cuvettes [9]. Typically, the reac- 
tion was initiated with 0.5/ tg pig pancreatic phos- 
pholipase A 2 added to 5 ml of the reaction mix- 
ture containing the ternary codispersions at an 
appropriate concentration with 100 mM KC1/10 
mM CaC12 at pH 8.0 and 30°C. The aqueous 
phase for binding and aggregation measurements 
also contained 20 mM Tris. Unless stated other- 
wise, the ternary codispersions were prepared by 
sonicating in a bath-type sonicator (Sonicor) a 
mixture of d imyris toylphosphat idylchol ine/1-  
palmitoyllysophosphatidylcholine/palmitic acid in 
the mole ratio 100 :22 :22  (Xp = 0.18), or the mole 
ratios specified in the text. As shown elsewhere [8], 
this is the optimal mole ratio of substrate and 
product for binding and hydrolysis. Under these 
conditions, specific activity is about 500 I.U. Un- 
less mentioned otherwise, the substrate concentra- 
t ions refer  to the concen t r a t i on  of di- 
myristoylphosphatidylcholine present as the terna- 
ry codispersions. The inhibitors, if present, were 
added to and equilibrated with the preformed 
ternary codispersions before initiating the reaction 
with the enzyme. 

R e s e t s  

Effect of n-alkanols 
We have previously shown that diacylphos- 

phatidylcholines the medium-chain n-alkanols (n 
= 5-12) exhibit a biphasic effect on the reaction 
of phospholipase A 2 with phospholipid bilayers 
[5]: at low concentrations, the phospholipase A 2 
activity is enhanced, while at higher alkanol con- 
centrations enzyme activity is inhibited. The maxi- 
mal activity is observed at concentrations that 
depend upon the chainlength of the alkanol, as 
well as, upon the acyl chainlength and unsatura- 
tion of the substrate. We have further extended 
these observations. As shown in Fig. 1A, the effect 
of hexanol on the initial rate of hydrolysis of 
dimyristoylphosphatidylcholine depends upon the 
mole fraction (Xp) of the additives (1-palmitoyl- 
lysophosphatidylcholine and palmitic acid in 1 : 1 
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Fig. 1. (A) Effect of n-hexan-l-ol on the initial rate of hydroly- 
sis of the ternary codispersions of dimyristoylphosphatidylcho- 
line containing varying mole fractions (a, 0.1; b, 0.2; c, 0.3) of 
1-palmitoyllysophosphatidylcholine+palmitic acid (1:1). All 
assays were done at 30°C, pH 8.0 in 100 mM KC1/10 mM 
CaC12 with 0.5 /tg pig pancreatic phospholipase A 2. (B) De- 
pendence of the 50% inhibitory concentrations 150 (filled circles) 
or  K i (open circles) of hexanol for the maximal rate of hydroly- 
sis (obtained from the curves of the type shown in A) as a 
function of the mole fraction of the additives in the ternary 
codispersions of the substrate. K i values were determined from 
the Dixon plots of the type shown in A. 



mole ratio) in the ternary codispersions. The peak 
activating concentration of n-hexanol changes with 
increasing Xp, and the activating effect is not seen 
beyond Xp = 0.20. Thus, it appears that the 
activating effect of n-hexanol and that of 
lysophosphatidylcholine + fatty acid is additive at 
low mole fractions of these additives in the sub- 
strate vesicles. 

It is particularly stricking that n-hexanol in- 
hibits the initial rate of hydrolysis of the substrate 
in the ternary codispersions. As shown in Fig. 1B, 
the concentration of n-hexanol for 50% inhibition 
(150) of the initial rate of hydrolysis increases only 
slightly with increasing mole fraction of the prod- 
ucts. However, as shown in Fig. 2, the 150 values 
for the homologous n-alkanols decreased with in- 
creasing chainlength up to decanol, and for the 
higher homologs the 150 values are higher. Like 
n-hexanol, these homologous alkanols also exhibit 
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Fig. 2. Dependence of g i (circles) or Is0 (squares) on the 
chainlength of n-alkanol added to 15o the ternary codispersions. 
Other conditions as given in the legend to Fig. 1. 
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biphasic concentration dependence, and the opti- 
mal activating concentration depends upon the 
mole fraction of the additives. With pure di- 
acylphosphatidylcholine vesicles, the optimal 
activating concentrations are 10-fold higher [4] 
than the 150 values for the ternary codispersions 
with Xp > 0.1. In all these cases, the inhibitory 
effect is not observed until a certain critical con- 
centration of alkanol is present, that is, the inhibi- 
tory effect of alkanols exhibits a sigmoidal con- 
centration dependence. Such an effect is expected 
if these solutes partition into the substrate bilayer, 
and if their effect is expressed only when a critical 
mole fraction of the solute is attained in the bilayer. 
The observations that the same alcohol can exhibit 
activating and inhibitory effect at the same con- 
centration depending upon Xp, that the 150 values 
change only slightly at Xp > 0.10, and that the 150 
values for the homologous alkanols decrease with 
the chainlength, suggest that the inhibitory effect 
of n-alkanols is due to partitioning of alkanols in 
the ternary codispersions rather than by a direct 
interaction with the enzyme. 

From the K i or I50 values, the incremental free 
energy for lower alkanols (< C9) is calculated as 
- 800 + 20 cal/mol per CH 2 group. This suggests 
that, in order to exhibit their inhibitory effect, the 
alkanols partition into an environment whose 
hydrophobicity is similar to that of the interior of 
a bilayer [11]. In a manner analogous to the cut-off 
effect of higher alkanols seen for a variety of 
membrane effects [12,13], including the activation 
of phospholipase A 2 [5], the inhibitory potency of 
higher alkanols also decreases beyond n-decanol 
(cf. Fig. 2). Such a behavior would be expected if, 
for example the alkanols induced their effect by 
modulating the phase-equilibrium in the target 
bilayer. 

Binding and kinetics of hydrolysis of the sub- 
strate ternary codispersions by pig pancreatic 
phospholipase A 2 also depends upon the phase 
equilibrium in the bilayer [3,4,7]. Therefore, it is of 
interest to examine the effect of alkanols on the 
kinetic parameters. The various plots (double-re- 
ciprocal, Hanes-Wolf, Dixon, Eadie-Schatchard, 
Cornish-Bowden) of initial rate vs. substrate (Xp 
= 0.18) concentration data [14] give K m = 240 + 30 
/xM and V m = 500 + 50 I.U. As expected, these 
plots are modified in the presence of n-hexanol. 
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Fig. 3. Dixon plots for inhibition of hydrolysis of di- 
myristoylphosphatidylcholine in the ternary codispersions (Xp 
= 0.18) by n-hexanol. The kinetic parameters from such plots 
for other information inhibitors are summarized in Table I, 
Figs. 1 and 2. 

Dixon plots of the initial rate in the presence of 
varying concentrations of n-hexanol (Fig. 3) show 
that the mechanism of inhibition is noncompeti- 
tive and g i = 2 mM. As summarized in Table I, 
comparable values for Kin ,  V m and K i a r e  ob- 
tained by double-reciprocal, Hanes-Wolf, Eadie- 
Scatchard, Dixon and Hunter-Down plots [14]. 
The K i and 150 values for hexanol obtained at the 

various mole fractions of the additives are also 
shown in Fig. 1B, and they appear to change only 
slightly with Xp. The K i values for the homolo- 
gous alcohols obtained from Dixon plots are shown 
in Fig. 2, and all these alcohols exhibit noncompe- 
titive type of inhibition. Noncompetitive inhibition 
implies a modification of the enzyme-binding site 
on the substrate, and a competitive inhibition 
would have probably meant blockage of the bind- 
ing. It should be pointed out that the Dixon plots 
for the inhibitory effect of alkanols are linear only 
at higher inhibitor concentrations. As shown in 
Fig. 3, a departure from linearity is seen at lower 
inhibitor concentrations and this is quite signifi- 
cant for higher alkanols (>  C8). In this sense, the 
mechanistic significance of the K~ values is limited 
as discussed later in this paper. 

Effect of U-lOO29A 
Wallach and Brown [15] have reported that a 

series of 1,3-disubstituted propanes inhibit the ac- 
tion of venom and pancreatic phospholipase A 2. 
One of these derivatives, U-10029A, is found to be 
an effective inhibitor of the action of pig pan- 
creatic phospholipase A 2 on the ternary co- 
dispersions. As shown in Fig. 4 and summarized in 
Table II, the U-10029A-induced inhibition is non- 
competitive like that of alkanols, and the K~ does 
not change with Xp (data not shown). A striking 
similarity in the inhibitory effect of n-octanol and 
U-10029A is shown in Fig. 5 and in both cases, the 
initial rate, as well as the extent of hydrolysis are 
reduced in the presence of inhibitors. Addition of 
more enzyme at the end of the reaction progress 
curves does not initiate further hydrolysis, suggest- 

TABLE I 

KINETIC PARAMETERS (Vm, Kin, Ki)  FOR THE HYDROLYSIS OF DIMYRISTOYLPHOSPHATIDYLCHOL1NE IN 
T E R N A R Y  CODISPERSIONS (Xp = 0.18) IN THE PRESENCE OF n -HEXANOL (temp., 30°C) 

Vm(t.Lmol- m i n -  a-mg -1 ) K m Ki 

I (mM): 0 1.5 3.0 4.5 6.0 (/~ M) (mM) 

Double- 
reciprocal 520 555 476 412 370 222 
Hanes-Wolf  520 560 502 428 378 210 
Eadie-Scatchard 520 580 500 410 320 200 
Dixon 210 
Hunter-Down 

2.0 

1.9 
2.8 
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Fig. 4. Dixon plots for hydrolysis of  dimyristoylphosphati- 
dylchohne in ternary codispersions (Xp = 0.18) by U-10029A. 
The kinetic parameters are summarized in Table II. 
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Fig. 5. Reaction progress curves for hydrolysis of ternary 
codispersions in the presence of (a) no additive, (b) 12 /tM 
U-10029A and (c) 4 0 0 / t M  octanol. 0.5 #g  phospholipase was 
added at time = 0 and at the points marked with the arrow. 
Other conditions given in the legend to Fig. 1. 

ing that the excess substrate is not available to the 
enzyme. 

Effect of other inhibitors 
Several other inhibitors of phospholipase A 2 

have been reported [18-20]. As summarized in 
Table III, these structurally dissimilar solutes in- 
hibit the action of phospholipase A 2 on the ternary 
codispersions (Xp = 0.18). The Is0 values for these 
solutes are over 1000-fold concentration range; 
however, there does not appear to be an obvious 
correlation between their lipid solubility and 150 
values. It is particularly important to note that 
several solutes (e.g., ketamine, alphaxalone) acti- 
vate the rate of hydrolysis (over 2-fold) at lower 
concentrations, whereas these same solutes are in- 

hibitory at higher concentrations. Aqueous and 
enthanolic extract of feverfew plant (Tanacetum 
parthenium) also noncompetitively inhibit the 
phospholipase A 2 action (data not shown). All 
such compounds exhibit noncompetitive type of 
inhibition and they lower the extent of hydrolysis. 

Effect of inhibitors on binding 
Elsewhere, we have shown that the binding of 

pig pancreatic phospholipase A 2 to the ternary 
codispersions containing ditetradecylphosphati- 
dylcholine is accompanied by an increase in the 
fluorescence intensity [7], and that there is a corre- 
lation between the binding and kinetic parameters 
(Ref. 8, and unpublished results.) As shown in Fig. 
6, the increase in fluorescence intensity that is 

TABLE II 

KINETIC PARAMETERS FOR THE INITIAL RATE OF HYDROLYSIS  OF THE T E R N A R Y  CODISPERSION WITH PIG 
PANCREATIC PHOSPHOLIPASE A 2 IN THE PRESENCE OF U-10029A 

Plots g m (/~M) K i at 30°C 

I (/tM): 0.00 1.75 3.50 5.25 8.7 (~M) 

Double-reciprocal 225 300 342 402 480 14.9 
Dixon 212 300 315 412 465 18.5 
Hanes-Wolf  220 300 330 400 440 
Eadie-Sscatchard 215 302 330 410 473 
Hunter-Down 15.7 
Average 218 300 334 408 464 16.4 
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TABLE III 

NONCOMPETITIVE INHIBITORS 

U-10029A is 1-(benzylmethylamino)-3-(a,ct,a-trifluoro-rn- 
tolyl-oxy)-2-propanol; EMD 21657 is a drug effective in treat- 
ment of alcoholic organic brain syndrome; it is 4-N-ethyl- 
aminoethyl-2-methyl-3-hydroxy-5-S-methylthiomethylpyridine 
[19]. 

Inhibitor K i (~tM) 

Methanol 2.46-106 
Tetrahydrofuran 12.5 • 103 
Halothane 12.3 • 103 
Ketamine 4.5 • 103 
Streptomycin sulfate 1.6 • 103 
Alphadolone 1.3 • 103 
Gentamycin sulfate 1.3 • 103 
Chloroform 780 
Alphaxalone 779 
Tobramycin 350 
EMD 21657 250 
n-Tetradecanol 98 
Butacaine 84 
Mepacrine 59 
trans-n-Tetradec-9-enol 55 
Flufenamic acid 50 
Fluphenazine 48 
Chloropromazine 27 
cis-n-Tetradec-9-enol 26 
U-10029A 16 

I I I I 

0.6 1.2 1.8 2.4 5.0 
LIPID (mM ) 

Fig. 6. The change in the fluorescence intensity at 333 nm (81 
in arbitrary units) of pig pancreatic phospholipase A 2 (7 p,M, 
pH 8.0, 30°C in 100 mM KC1/10 mM CaC12/10 mM Hepes) 
by ternary codispersions of ditetradecylphosphatidylcholine+ 
1-palmitoyUysophosphatidylcholine + palmitic acid (100 : 22 : 22 
mole ratio, Xp = 0.18) in the absence (top) or the presence of 
13 mM n-hexanoi. Excitation 295 nm, emission 333 nm and 
slitwidths 4.4 nm. 

accompanied by binding of the enzyme to the 
diether codispersions is considerably lowered in 
the presence of n-hexanol. There is no significant 
effect of n-octanol, cis- and trans-n-tetradec-9- 
enol, tobramycin and U-10029A on the fluores- 
cence properties of the free enzyme. These experi- 
ments also serve as controls to assure that the 
effect of the inhibitor is on the bound enzyme. 

At this stage, it is difficult to ascertain whether 
the inhibitor-induced decrease in the fluorescence 
intensity is due to a decrease in the quantum yield 
of the bound enzyme or due to the dissociation of 
the bound enzyme. We favor the second possibil- 
ity. As shown in Fig. 7, n-octanol and several 
other inhibitors induce a concentration-dependent 
decrease of the fluorescence intensity of the en- 
zyme in the presence of the ditetradecylphos- 
phatidylcholine-containing ternary codispersions. 
The slopes of the plots for the various solutes are 
significantly different. The solutes like ketamine 
and aikanols exhibit a steeper concentration de- 
pendence. If all the inhibitors acted directly and 
stoichiometrically on the free or the bound en- 
zyme, we would have observed a constant slope of 
the dose-response curves. Similarly, this difference 
in the slopes could not arise from a difference in 
the partition coefficients of the solutes. The dif- 
ference in the slopes could be due to a difference 
in the lipid-perturbing ability of the inhibitors. 
These inhibitors do modify the phase-transition 
profile of the ternary condispersions (data not 
shown, however, see Ref. 9). Unfortunately, at this 
stage, it is not possible to bring out any meaning- 

0.01 011 
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INHIBITOR ( mM ) 

Fig. 7. Effect of inhibitors on the fluorescence intensity in- 
crease (81) of phospholipase A 2 bound to diether ternary 
codispersions, Xp = 0.18. (1) trans-tetradec-9-enol, (2) genta- 
mycin, (3) ketamine, (4) n-octanol, and (5) n-hexanol. Other 
conditions given in the legend to Fig. 6. 



ful correlation between the phase-transition 
properties and the phospholipase A 2 inhibitory 
activity of these solutes. It may, however, be 
pointed out that even structurally related solutes 
have significantly different ability to perturb the 
phase equilibrium in a bilayer [5,22,23]. 

The concentrations for 50% decrease in the 
lipid-induced fluorescence change (cf. Fig. 7) are 
approximately the same as the K i or 150 values for 
hydrolysis. An exact comparison is unwarranted 
because the lipid concentrations used for the flu- 
orescence measurements are about 4 mM, and the 
inhibitors partitioned in the lipid dispersions would 
significantly lower the aqueous-phase concentra- 
tion of the more potent inhibitors. 

Elsewhere, we have shown that the sonicated 
ternary codispersions exhibit a change in the 
turbidity, indicative of aggregation/fusion [9]. 
Such changes in turbidity are probably due to the 
lateral phase separation in the ternary codisper- 
sions. Such organizational features regulate the 
binding and the catalytic action of phospholipase 
A 2 [7]. Several solutes which modify the phase 
equilibria in turbidity are probably due to phase 
separation in the ternary codispersions, the organi- 
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Fig. 8. Plot of the concentration of several solutes for 50% 
inhibition of phospholipase action (ordinate) and for 50% 
inhibition of aggregation/fusion as measured by turbidity 
change (abcissa). (1) Ketamine, (2) n-hexanol, (3) EMD 21657, 
(4) chloroform, (5) trans-tetradec-9-enol, (6) mepacrine, (7) 
chlorpromazine, and (8) cis-tetradec-9-enol. All measurements 
were made with the ternary codispersions containing 
dimyristoylphosphatidylcholine + 1-palmitoyllysophosphatidyl- 
holine + palmitic acid (100 : 22 : 22) at 30°C and pH 8.0. 
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zational feature that regulates binding and kinetic 
action of phospholipase A 2 [7]. Several solutes 
modify the phase equilibria in the ternary 
codispersions and thus modulate aggregation and 
phospholipase A 2 action. As shown in Fig. 8, the 
concentration for 50% inhibition of phospholipase 
A 2 action and for inhibition of the turbidity change 
exhibits a reasonable correlation for eight com- 
pounds. Similar correlation is seen for other com- 
pounds (see also Ref. 9). Such a correlation shows 
that the action of phospholipase and the aggrega- 
t ion/fusion of the ternary vesicles depend upon a 
common locus of bilayer organization. This locus 
is probably the phase boundary of laterally phase- 
separated domains in the bilayer, and these 
boundaries disappear in the presence of the inhibi- 
tors (see Ref. 9 for the calorimetric data) by shift- 
ing the phase equilibrium. 

Effect of inhibitors on the catalytic site 
U-10029A, n-octanol and other inhibitors do 

not modify the fluorescence properties of phos- 
pholipase A 2 in the aqueous phase. The effect of 
n-octanol and U-10029A on the catalytic site of 
pig pancreatic phospholipase A 2 was examined by 
two different methods. 2,3-Bis(hexanoylthio)pro- 
pylphosphocholine is hydrolyzed by phospholipase 
A 2 under monomeric substrate concentration con- 
ditions [16]. Under these conditions, the rate of 
hydrolysis is not modified even at 250/~M n-oc- 
tanol or U-10029A (data not shown). Similarly, 
p-bromophenacylbromide inactivates the phos- 
pholipase A 2 by modifying the histidine residue at 
the catalytic sitb [17]. The rate constant of in- 
activation was not modified in the presence of 
n-octanol or U-10029A (data not shown). Such 
experiments demonstrate that U-10029A and n-oc- 
tanol do not occupy the catalytic active-site region 
on the phospholipase A 2. 

Discussion 

Kinetics of action of pig pancreatic phospholi- 
pase A 2 is modulated by a variety of solutes. Most 
of these solutes modify the substrate interface and 
thereby inhibit the action of phospholipase A E, 

presumably because the enzyme-interface complex 
or the enzyme-binding sites on the interface are 
modulated. The ability of solutes to modify bi- 
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layers  and  phospho l ipase  A 2 kinet ics  p rovides  an 
adequa te  cr i ter ia  for ident i fy ing  the mode  of  ac- 
t ion of such inhibi tors .  The  kinet ic  analysis  of  the 
effect of  several  such solutes shows that  the mode  
of  inh ib i t ion  is appa ren t ly  noncompet i t ive ,  that  is, 
only  V m is a l tered in the presence of such inhibi-  
tors. The  total  extent  of  hydrolys is  also decreases 
in the presence of  these noncompet i t ive  inhibi tors ,  
thereby  suggesting that  their  effect is p r imar i ly  on 
the substrate .  Whi le  these solutes do  not  have any 
effect on the f luorescence proper t ies  of  free phos-  
pho l ipase  A 2, they lower the f luorescence quan-  
tum yield of the b o u n d  enzyme. This decrease  is 
appa ren t ly  due to a shift  in the b ind ing  equi- 
l ib r ium because,  in the presence of excess n-oc- 
tanol,  the max imal  decrease  in the f luorescence of 
the b o u n d  enzyme is a lmost  the same as the fluo- 
rescence increase  induced  by  the l ipid.  

There  is cons iderab le  interest  in deve loping  a 
specific inh ib i tor  of  phospho l ipase  A 2. N o n e  of 
the inhib i tors  of  phospho l ipase  A 2 repor ted  in the 
l i te ra ture  appea r  to act d i rect ly  on the enzyme. 
The  pro toco l  out l ined  in this pape r  can be used to 
d iscern  the var ious  poss ib le  modes  of  inhibi t ion.  
The  kinet ic  analysis  deve loped  for the ac t ion  of  
inhib i tors  on soluble  monomer i c  subst ra tes  and  
enzymes can only  be used as a guide  to e labora te  
the under ly ing  mechanisms.  The  da ta  presented  
here  are obvious ly  not  extensive; however,  it shows 
that  by  a sui table  combina t i on  of  comp lemen ta ry  
techniques it may  be  poss ible  to discern the mech-  
an i sm of inh ib i t ion  of phospho l ipase  A 2 at  the 
subs t ra te  interface.  The  na ture  of  inhib i tor - in-  
duced  modi f i ca t ion  of  the subs t ra te  in terface  re- 
ma ins  to be  es tabl ished;  however,  the da t a  pre-  
sented here and elsewhere [6-9]  show that  the 
inh ib i to ry  effect is not  s imply  dependen t  upon  the 
charge  or  l ip id  solubil i ty.  The  fact  that  the extent  
of  hydro lys i s  is lowered  by  the inhibi tors  suggests 
that  the inhib i tors  mod i fy  the organiza t iona l  de-  
fects that  acts as phospho l ipase -A2-b ind ing  sites. 
The  inh ib i to r - induced  modi f i ca t ion  of the defects  
is p r o b a b l y  due to modi f i ca t ion  of  the phase  equi- 
l ibr ia  in the bi layer .  
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