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Abstract

Wehave examined the ability of a highly purified 38-kD
phospholipase-inhibitory protein (p38) isolated from human
placental membranes that is also a preferred substrate for the
epidermal growth factor-urogastrone (EGF-URO) receptor/
kinase, to block the release of arachidonate from zymosan-
stimulated murine peritoneal macrophages in vitro and to ex-
hibit antiinflammatory activity in a carrageenin rat paw edema
test in vivo. The ability of glucocorticoids to increase the
amounts of this protein in macrophage cultures was also exam-
ined. p38 represents the naturally occurring, intact, NH2-ter-
minally blocked human placental form of the protein termed
calpactin II (or lipocortin I), for which partial amino acid se-
quence data and a complete amino acid sequence deduced from
cDNA analysis have been reported. Our data demonstrated
that, whereas p38 was an effective inhibitor of pancreatic
phospholipase A2 in vitro, it was unable to inhibit either the
release of arachidonate from cultured zymosan-stimulated
mouse peritoneal macrophages or inflammation in a rat paw
edema test. At comparatively high protein concentrations, p38
enhanced either arachidonate release from intact macrophages
in vitro (0.5-10 Aug/ml) or carrageenin-induced paw swelling in
vivo (2.5 or 25 ,tg per injection). Furthermore, we were unable
to detect induced amounts of p38 in cultures of glucocorticoid-
treated peritoneal macrophages obtained from either mice or
rats. Our data indicate that the antiphospholipase activity of
p38 in vitro and the ability of p38 to serve as a receptor/kinase
substrate may in no way relate to the putative ability of the
protein to modify eicosanoid release from macrophages in vivo,
so as to modulate tfe inflammatory process. Our data also
raise the possibility that p38 (calpactin II) may not be a true
representative of the lipocortin family of glucocorticoid-induc-
ible antiinflammatory proteins, despite its ability to inhibit
phospholipase A2 in vitro.

Introduction

Recent work has identified a 35-38-kD substrate (p38)1 for the
protein tyrosine kinase receptor for epidermal growth factor-

These data were presented in part at the 1987 Annual Meeting of the
American Federation for Clinical Research (1987. Clin. Res. 35:639a.
[Abstr.]).

Address reprint requests to Dr. M. D. Hollenberg, Department of
Pharmacology and Therapeutics, 3330 Hospital Drive, N. W., Calgary,
Alberta T2N 4N1, Canada.

Receivedfor publication 13 April 1987 and in revisedform I June
1988.

urogastrone (EGF-URO) in A43 1 cells (1, 2), porcine lung (3),
and human placenta (4-7). The partial sequencing of the
EGF-UROreceptor/kinase substrate has indicated that it is
probably the same protein identified as a phospholipase-inhib-
itory protein from human U937 lymphoma cells, for which
the entire cDNAsequence has been determined (8). Because of
the ability of the U937 lymphoma cell protein to inhibit phos-
pholipase A2 (PLA2) activity measured in vitro, it has been
assumed (and widely accepted) that the U937 protein is repre-
sentative of a group of glucocorticoid-inducible antiinflam-
matory proteins termed lipocortins, which are thought to play
a role in the action of antiinflammatory steroids (9-13). Such
glucocorticoid-inducible proteins, partially purified from a va-
riety of sources, have been observed to inhibit the release of
arachidonate metabolites, including prostaglandins, from in-
tact cells (14-17) and to exhibit antiinflammatory activity in
vivo in the carrageenin paw edema test (18). Although the
U937 protein was never shown to be either antiinflammatory
or glucocorticoid inducible, it was designated as lipocortin I on
the basis of its phospholipase-inhibitory activity in vitro (8).
The sequence of this protein is distinct, but closely related to
that of the 36-kD substrate (p36) of the sarcoma virus tyrosine
kinase (pp60src-kinase) ( 19). Because of their ability to bind to
actin in the presence of calcium and phospholipid, these pro-
teins have been termed calpactins (19-21); the human placen-
tal substrate for pp6oSrC has been termed calpactin I, whereas
the placental substrate (p38) for the EGF-UROreceptor/ki-
nase has been termed calpactin II (6). Because of its phospho-
lipase-inhibitory activity, calpactin I has also been assumed to
represent a member of the lipocortin family, and calpactin I
thus has also been designated in the literature as lipocortin II
(6). In view of the lack of information about the glucocorticoid
inducibility and antiinflammatory activity of the calpactins,
we wondered if the term "lipocortin" might be a misnomer for
these actin-binding proteins that are by now also widely recog-
nized as lipocortins I and II in the literature.

It is now apparent that the inhibition of pancreatic PLA2 in
vitro by either calpactin I or II is due to substrate sequestration
and not to a direct enzyme-inhibitor interaction (22). Further-
more, no data have yet emerged showing that the recombinant
calpactins can directly inhibit the cellular release of AA or the
development of an inflammatory response evoked under phys-
iologically relevant conditions in response to specific stimuli,
or that the protein designated lipocortin I (calpactin II) can be
induced by steroids in macrophage cell culture systems. Pub-
lished data do, however, document the ability of recombinant
human lipocortin I (calpactin II) to reduce the release of pros-

1. Abbreviations used in this paper: EGF-URO, epidermal growth fac-
tor-urogastrone; p38, 38-kD protein representing lipocortin I/calpac-
tin II; PLA2, phospholipase A2; pp60' kinase, tyosine kinase from
sarcoma virus.
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tacyclin from suspensions of human umbilical artery rings (23)
and to block the release of thromboxane from perfused guinea
pig lung (24) when triggered by some agonists (e.g. leukotriene
C4 [LTC4] or chemotactic tripeptides) but not by others (e.g.
bradykinin).

The main question leading to this study was: does the sub-
strate for the EGF-UROreceptor/kinase (p38/calpactin II)
truly represent the family of glucocorticoid-inducible antiin-
flammatory proteins, termed lipocortins? In view of this ques-
tion, we examined the ability of an intact, highly purified
phospholipase-inhibitory preparation of human placental
p38/calpactin II, which we (4, 5) and others have isolated (6,
7), to block the release of arachidonate from zymosan-stimu-
lated mouse peritoneal macrophages in vitro and to exhibit
antiinflammatory activity in a carrageenin paw edema test in
vivo. Our data indicate that although p38/calpactin II is an
inhibitor of pancreatic PLA2 in vitro, it does not inhibit the
release of arachidonate from zymosan-stimulated macro-
phages under conditions in which corticosteroids are effective.
It also does not exhibit antiinflammatory activity in the paw
edema assay in vivo (it promotes rather than inhibits swelling).
Furthermore, the synthesis and release of p38/calpactin II
from either mouse or rat peritoneal macrophages was not in-
duced by corticosteroid treatment of the cells in vitro.

Methods

Protein purification and characterization. Homogeneous p38 was iso-
lated from human placental membranes by a procedure described in
more complete detail elsewhere (5). Placenta membranes were purified
from fresh-term human placentas (obtained by cesarean section), using
a differential centrifugation protocol previously described (4, 25), with
minor modifications. CaCl2 and protease inhibitors (0.2 mMPMSF,
25 mMbenzamidine, and 2 Mg/ml each of leupeptin, soybean trypsin
inhibitor, and aprotinin) were included in the homogenization buffer.
The isolation of the membranes in the presence of CaCl2 and protease
inhibitors yielded a preparation containing, predominantly, a 38-kD
substrate for the EGF-UROreceptor/kinase, along with smaller
amounts of a 35-kD substrate that we have observed previously (4). In
brief, the protein isolation protocol, which was completed within a
72-h period at 4°C, was as follows: p38 was dissociated from the
membranes in the presence of 5 mMEGTA, and was purified by
sequential chromatography on DEAE-Sephacel (Pharmacia Fine
Chemicals, Piscataway, NJ [the unadsorbed protein fraction was col-
lected]) and on carboxymethyl (CM)-Sepharose CL-6B. Elution of the
CM-Sepharose column with NaCl yielded the 38-kD receptor/kinase
substrate (p38) as a single-protein peak that was homogeneous on gel
electrophoretic analysis and that contained a single immunoreactive
band when assayed with either anti-transducin antibodies or with
anti-p38 antibodies. Details concerning the methods for characteriz-
ing p38 are outlined in the legend to Fig. 1, in Results and in more
detail elsewhere (5).

Phospholipase-inhibitory activity and macrophage arachidonate
release assay. The ability of p38 to inhibit porcine pancreatic PLA2
(Sigma Chemical Co., St. Louis, MO) activity was evaluated in vitro
using either ['4C]oleate-labeled Escherichia coli or synthetic radiola-
beled phospholipid (I-palmitoyl-2-[1-'4Clolelyl-phosphatidyl choline,
10 gM) as enzyme substrate (26-28). The details of the individual
phospholipase experiments are recorded in Results and in the legend to
Fig. 2. Arachidonate release from zymosan-stimulated mouse resident
peritoneal macrophages, which had been prelabeled for 16 h with
['4C]-labeled arachidonate, was measured after 45 min of zymosan
stimulation; details of individual experiments are recorded both in
Results and in the legend to Fig. 3. Radioactivity released into the
supernatant and in the cell layer was determined and the percent
release stimulated by zymosan was calculated.

Western blotting of proteins from glucocorticoid-treated macro-
phages. Mouse peritoneal macrophages prepared in parallel with those
used for AA release experiments were either treated or not with 0.1 M
dexamethasone for 3 h under serum-free conditions. Similarly har-
vested rat peritoneal macrophages were cultured either with or without
10% FCSin the presence or absence of I AMhydrocortisone for 2 h at
370C. Protein appearing in the culture media was collected and con-
centrated by precipitation with 10% TCA. The cell layers and media
proteins were solubilized in SDSsample buffer and fractionated on a
12.5% acrylamide gel in SDS. After blotting to nitrocellulose, immuno-
reactive protein was detected using antibodies raised to purified
human placental p38 (5). These antibodies can detect as little as 0.1 ng
of p38.

Paw edema assay. Carrageenin-induced paw edema was measured
in male Sprague-Dawley rats after the administration under the foot-
pad of 0.1 ml of a 0.5% wt/vol carrageenin solution in saline either in
the absence or presence of coadministered test sample, as outlined in
the legend to Fig. 3. Saline alone (0.1 ml) was administered as a con-
trol, against which average paw thickness was measured, using calipers,
in millimeters at timed intervals.

Results

As indicated in Fig. 1, our procedure yielded p38 that was
homogeneous according to gel electrophoresis (Fig. 1, lane 1)
and contained no minor degradation products, as indicated by
the presence of a single immunoreactive species, using either
an anti-transducin antibody or antibody prepared against pu-
rified receptor kinase substrate (reference 5 and data not
shown). As is also shown in Fig. 1, p38 was a good substrate for
the receptor/kinase in a placenta membrane reconstitution
system (4, 5). This protein, which had a blocked NH2-termi-
nus, had an amino acid composition equivalent to that de-
duced from the cloned cDNAsequence reported for lipocortin
1 (8), and yielded a 35-kD proteolytic product for which partial
amino-terminal sequencing (5) yielded a sequence identical to
amino acid residues 13-36 deduced from the cloned cDNA
sequence of lipocortin I (8). This sequence differs only slightly
from that of the homologous protein isolated from porcine
lung (3). The 35-kD species, representing the proteolytic cleav-
age product of p38, has been described in a number of pre-
vious studies (1, 3, 4). Our data were entirely in accord with the
information obtained independently by Haigler and co-
workers (7) for purified human placental calpactin II/lipocor-
tin I. We thus conclude that the p38 used for our studies
represents a highly purified, intact, naturally occurring human
placental form of the cloned protein, termed calpactin II/lipo-
cortin I (2, 6).

Zymosan-stimulated arachidonate release and phospholi-
pase-inhibitory activity. p38 was able to inhibit porcine pan-
creatic PLA2 in a concentration-dependent manner using ra-
diolabeled E. coli as substrate (Fig. 2). In addition to inhibiting
pancreatic PLA2 when radiolabeled E. coli were used as sub-
strate (Fig. 2), p38 was also able to inhibit the activity of the
enzyme when a synthetic radiolabeled phospholipid (26) (1-
palmitoyl-2-[ -'4C]oleoyl-phosphatidyl choline, 10 1M) was
used as a substrate in 50 mM[1,4-piperazinebis(ethane sul-
fonic acid)] buffer, pH 7.5, containing 10 mMCaCl2. In keep-
ing with the E. coli assay (27, 28), the enzyme (1 ng) was
routinely preincubated for 20 min at 4°C with p38 (2 ug; final
volume, 100 ,l) before initiating the reaction by the addition
of substrate (10 MMin a final volume of 200 ml). Hydrolysis
was allowed to proceed for 30 mnat 30°C, at which time the
reaction was stopped by the addition of 3 ml of isopropanol/
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,qw_ Figure 1. Electrophoretic and immunoblot analysis
of p38. Protein isolated as outlined in the text and
detailed elsewhere (5) was analyzed by SDS-PAGE
(31). 2 lsg protein was either stained directly (Coo-
massie Brilliant Blue stain, lane 1) or was transferred

38 K - _ to nitrocellulose for immunoblot detection (lane 2)
using anti-transducin antibodies, as previously de-
scribed (4, 5). The autoradiogram (lanes 3-5) shows
the EGF-URO-dependent phosphorylation of p38
(0.2 ug) in a placenta membrane reconstitution sys-
tem; the presence or absence of EGF-UROand p38
is indicated at the bottom of the autoradiogram. The
transducin preparation protocol used in connection

dye
_ with antibody production yielded protein free

front
- (< 1/10,000 [5]) from p38, as judged by Western blot

f ro nt analysis using anti-p38 antibodies. The EGF-URO-
dependent phosphorylation of p38 (lane 4) was done
using a placenta membrane reconstitution system, as

E GF ++ described (4, 5). The position of p38 is indicated by
p 38 - ++ an arrow (38K).

dye -

front

heptane (1:1 vol/vol), 1.1 ml H20, and 0.2 ml 0.1 MH2SO4.
Residual unhydrolyzed substrate in an 0.8-ml sample of the
upper phase was removed by adsorption to 5 mg silicic acid,
and ['4C]oleate in an 0.5-ml aliquot of the silicic acid-treated
upper phase was measured by scintillation counting. Under
these assay conditions, 10 ug/ml p38 caused a 32±3%
(mean±SEM; n = 4) inhibition of enzyme activity; maximally,
we observed enzyme inhibition of - 54% at concentrations of
p38 > 16 ug/ml. This degree of inhibition would have been
increased by reducing the amount of phospholipid substrate
relative to p38 in the assay (22). The inhibitory action of p38
was observed over the time course of the enzyme assay,
whether or not the PLA2 had been preincubated with p38
before the initiation of the reaction by the addition of sub-
strate.

In contrast to the above results obtained in vitro, p38 did
not cause an appreciable inhibition of arachidonate release
from intact zymosan-stimulated macrophages (Fig. 3 B); if
anything, at higher concentrations (0.5-10 gg/ml), p38 caused
a significant increase in arachidonate release from intact mac-
rophages. This increase in arachidonate release, seen at higher
input concentrations of p38, was not due to contaminating
endotoxin. As measured by the limulus assay, the p38 prepara-
tions used showed < 0.1 U/ag protein. In addition, control
experiments using an input of I U of endotoxin per macro-
phage assay well failed to stimulate the release of arachidonate
over the unstimulated background level (data not shown). In
contrast with the inability of p38 to block arachidonate release
from intact macrophages, dexamethasone markedly reduced
arachidonate release in the macrophage test system (Fig. 3 B).

For comparative purposes, the conditioned media of glu-
cocorticoid-treated macrophages were also assayed for the
ability to inhibit zymosan-induced arachidonate release (Fig. 3
A). Inhibitory activity appeared in the culture supernatants
within 30 min of corticosteroid treatment and reached a tran-

sient peak at 90 min. A secondary increase in inhibitory activ-
ity appeared in the culture media after 9 h, reaching maximal
activity (34% inhibition) at 21 h. The rapid appearance of
inhibitory activity in the culture media was similar to that
described previously for macrocortin release from nonadher-
ent peritoneal leukocytes ( 14). A more pronounced inhibitory
effect of the steroid was observed when the treated cells were
measured directly for arachidonate release (Fig. 3 A, lower
curve). In this case, zymosan-activated arachidonate release
was inhibited by 70% after 21 h of steroid treatment.

To test whether the appearance of inhibitory activity in the
supernatant correlated with the glucocorticoid-induced release
of p38, the supernatant and cell-layer fractions were analyzed
by Western blotting for the presence of immunoreactive p38.

Figure 2. Phospholipase-inhib-

12.5 itory activity of p38. The abil-
ity of p38 to inhibit porcine
pancreatic PLA2 using ["4C]-

_ 10.0 oleate-labeled E. coli as sub-
strate was assayed essentially

>7.5 g g g _ as previously described (27,
28). Hydrolysis in the presence
of 100 ng enzyme and increas-
ing amounts of p38 (5 and 10
Mgg) was allowed to proceed for

2.5 E ffi g _ 20 min at 4°C. The hydrolysis
of ['4C]oleate (percent of total)

o0 S S g _ Swas estimated by stopping the
Bl. Ct 5 10 C2 reaction with 100 Mg of BSA

P9 jjg followed by separation of E.
coli-bound and free 14C by centrifugation. Radioactivity in both pel-
let and supernatant was then determined by scintillation counting.
Bl., no enzyme; C, and C2, enzyme alone; the amounts of p38 added
to the enzyme assay are indicated below the middle two histograms.
Values in this figure represent the means ±SEMof triplicate estimates.
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A 8 C Figure 3. Effect of p38 and glucocorticoids
|t| AdDC D C on the release of AA (percent of cell total)
D0L13L/TI1D from zymosan-stimulated mouse resident0- _211 3 4 D200 peritoneal macrophages. Macrophages

-92 were obtained as described (32) and al-
i~ 25 t 1 -68 lowed to adhere in 24-well tissue culture

E2rWW1WW z v/gv I Z;;platesfor 4 h. Adherent cells were then
0 20 | A OW& 43 washed and labeled for 16 h with 1 uCi

-25 . i['4C]arachidonate (32). (A) Cells were ei-
2515 Ati 2915p- 2- 5 ther treated with0. I uMdexamethaIsone

T15At .ff zM for various times before being washed and
10 F + q10 Hi,> t-18 stimulated with zymosan (o), or serum-free

Sv L ~ cgi : :-*fli~fl?'conditioned medium was removed from
/at'uceiluVe~1~ - 9 5 cells treated for the indicated times and
I ffi ffi was then added to nonsteroid-treated cul-
11_S1 _.1, § |m2_tures for 15 min before zymosan stimula-

2 3' 6 9 12 15 21 0.1 05 1.0 5.0 10.0 tion (.). (B) Labeled cells were washed and
TIME AFTER PROTEIN(b) preincubated 15 min with the indicated

STEROID ADDITION (H) POEN(g
amounts of p38 (final volume, 1 ml) before

zymosan stimulation. The histograms show the background release from control cells not exposed to zymosan (C), the effect of zymosan alone
(Z), or cells treated 16 h with dexamethasone prior to zymosan (Z + Dex). In all cases, ['4C]arachidonate in the media (after 45 min of zymo-
san stimulation) and in the cell layer was determined and the percent release was calculated. Values represent the means ±SEMof triplicate de-
terminations. (C) 60-mm plates containing confluent layers of adherent macrophages were induced with 0.1 Mdexamethasone for 3 h in 1.0
ml serum-free media. The supernatant was then collected and protein was precipitated by the addition of cold TCA to 10% (50 Mg insulin was
used as a coprecipitant). After the pellets were collected by centrifugation and acetone washed, they were solubilized in electrophoresis sample
buffer, containing SDS. Cellular proteins were solubilized in 1%SDS(100QC), quick cooled to 40C, digested with 1 gg/ml DNAse I, and added
to an equal volume of 2X SDSsample buffer. Proteins from the media and cell layer were fractionated on a 12.5% SDSacrylamide gel (31) and
processed for Western blotting as previously described (33). Lanes I and 2, media proteins from steroid-treated (D) and control cells (C). Lanes
3 and 4, cellular proteins from steroid-treated (D) and control cells (C).

As shown in Fig. 3 C, glucocorticoid treatment did not cause
an elevation of the intracellular quantities of p38, nor did it
cause the appearance (release) of detectable p38 immunoreac-
tivity in the media. With this antibody, the detectable limit of
p38 immunoreactivity is 0.1 ng. Since the total protein con-
centration in the macrophage-conditioned medium after 3 h
was - 1.0 Aig/ml, it follows that lipocortin, if it were secreted,
would have been present at an abundance level of < 0.0 1%.
Wewere similarly unsuccessful in observing an effect of hy-
drocortisone on the levels of p38 in cultured rat peritoneal
macrophages (data not shown).

In the carrageenin paw edema assay, 16 h dexamethasone
pretreatment, as is recognized, was able to reduce paw swelling
over the time period of the assay (Fig. 4). In this assay, 3 h after
the administration of p38 at 2.5 and 25 ,g per paw, an appar-
ent increase, rather than a decrease in paw thickness, was ob-
served (Fig. 4). At lower concentrations, 0.1-1.0 ,Ag/paw, no
increase or decrease in paw thickness was observed (data not
shown).

Discussion

The data in Fig. 1, along with information that we (5) and
others (6, 7) have published leave no doubt that the protein
used for our studies (p38) was highly purified intact human
placental calpactin II/lipocortin I, for which the entire amino
acid sequence is known (2, 6). The reactivity of p38 with the
anti-transducin antibody indicated that the protein is the one
we described previously as a substrate for the EGF-UROre-
ceptor/kinase (4) and that we have purified to homogeneity
(5). The ability of p38 to inhibit PLA2 in vitro and to serve as a
tyrosine kinase substrate in the reconstitution assay indicated
(a) that the protein was obtained in its active phospholipase-in-
hibitory dephosphorylated form; and (b) that the protein,

upon isolation, had retained its ability to interact both with cell
membranes and with the synthetic phospholipid/PLA2 assay
system in vitro. As the protein was obtained in a dephosphor-
ylated state, one would have expected an inhibition of arachi-

650 1 l

500 -

350 -

E

500;,- , ,

0 2 3 4 5 6
HOURS

Figure 4. Paw edema assay. Carrageenin-induced paw edema was
elicited as previously described (34) either in the absence or presence
of coadministered agents; a carrageenin-free saline injection was used
as a control (0) against which average paw thickness (millimeters
X 102) was compared using calipers. o, carrageenin (0.5% in saline)
alone; A, carrageenin plus 1 mg/kg dexamethasone given 16 h pre-
viously; *, carrageenin plus 25 ug p38; ., carrageenin plus 2.5 gg
p38. The values shown are the means of measurements on six ani-
mals per group.
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donate release from intact cells wherein lipocortin phosphory-
lation, possibly by a tyrosine kinase, is thought to regulate its
phospholipase-inhibitory activity (29, 30).

At first glance, our data might appear to contradict the
observations of Flower and colleagues, who have used recom-
binant human lipocortin I to reduce the release of prostacyclin
from human umbilical artery rings (23) or to block thrombox-
ane release from perfused guinea pig lung (24). However, it
should be noted that in those studies (a) the inhibitory effects
of recombinant lipocortin I on prostanoid production ap-
peared to depend on the dose of the triggering agonist used
(e.g., lipocortin I was inhibiting at low but not at high concen-
trations of LTC4) and (b) that thromboxane release triggered
by bradykinin was not blocked by lipocortin I. Our data, dem-
onstrating that calpactin II (lipocortin I) cannot inhibit zymo-
san-stimulated arachidonate release or carageenin-stimulated
paw edema, thus may indicate that many processes associated
with an inflammatory response, including arachidonate re-
lease, can be triggered by stimuli distinct from those inhibited
by lipocortin I in the guinea pig lung and in the aortic ring
system. It is unfortunate that the recombinant lipocortin I
preparations evaluated by Flower and colleagues were not also
simultaneously assayed in the arachidonate-release and paw
edema systems. What cannot be overlooked, however, is that
in our work the glucocorticoid-induced factors recovered from
the supernatant of the macrophage cultures (putative lipocor-
tins) were capable of inhibiting zymosan-triggered arachidon-
ate release (Fig. 3 A), whereas p38 did not do so. P38 was not
detected in increased amounts in either the supernatants or
cell layers of glucocorticoid-treated macrophage cultures (Fig.
3 C). The data thus suggest that p38/calpactin II does not
represent the macrophage-derived, glucocorticoid-inducible,
phospholipase-inhibitory factor(s) (lipocortin[s]) detected in
the culture supernatants, despite the fact that the macrophages
contain appreciable amounts of p38/calpactin II. This conclu-
sion is in keeping with the lack of any published information
indicating that lipocortin I can be induced by glucocorticoids
in macrophages, even though it is present in these cells and in a
variety of other cell types (3, 6).

One alternative, but in our opinion a less likely explanation
of our data, would be that the intact form of human p38/cal-
pactin II that we have been able to isolate, using proteolysis
inhibitors and a rapid sequential chromatographic protocol,
must be partially cleaved or otherwise modified to yield mate-
rial that would be active as a phospholipase-inhibitory agent in
intact cells. Note that previous studies have identified lipocor-
tin activity in protein fractions, ranging in molecular mass
from 15 to 40 kD (9-13). Further, it is possible (although
unlikely) that p38, as obtained, may have undergone a modifi-
cation leading to a change in the protein domain responsible
for biological activity in intact cell systems, whilst retaining the
activities of the domains responsible for internal plasma
membrane association (kinase reconstitution assay) and PLA2
inhibition in vitro.

The possibilities outlined in the previous paragraph not-
withstanding, our data indicate that intact human placental
p38/calpactin II does not exhibit a number of characteristics
that would qualify it as a member of the lipocortin family of
proteins (9-13), apart from its ability to inhibit PLA2 in vitro:
(a) it does not, under circumstances in which a glucocorti-
coid-induced macrophage culture supernatant does so, inhibit
the release of arachidonate from cultured zymosan-stimulated

macrophages; (b) it does not exhibit antiinflammatory activity
in a rat paw edema assay that responds to glucocorticoid treat-
ment; and (c) it is not induced by glucocorticoids in macro-
phage cultures that otherwise yield phospholipase-inhibitory
material when treated with steroids. It thus would appear pre-
mature at this point in time to designate p38/calpactin II as
lipocortin I. Clearly, the true physiological role for this inter-
esting member of the annexin protein superfamily (20, 21)
remains to be determined.
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