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Summary. PAF-acether (1-O-alkyl-2-acetyl-sn-glyceryl-3-
phosphorylcholing) has been implicated in a variety of
inflammatory and ischaemic disorders (e.g., myocardial
ischemia, anaphylactic shock). Recently, the peptide leuko-
trienes (i.e., LTC4, LTD,) have been shown to mediate the
increase in coronary vascular resistance induced by PAF-
acether in the isolated perfused rat heart. Inisolated perfused
guinea pig hearts, PAF-acether produced a dose-dependent
increase in coronary perfusion pressure (CPP) and a decrease
in contractile force (CF). At 50 pmol/l, PAF increased CPP
by 13 +£ 3 mm Hg and decreased CF by 474 12% in 8
hearts. Radioimmunoassay of the coronary effluent did not
detect peptide leukotrienes or thromboxane B, (TxB,) in
response to PAF. Addition of a specific PAF-acether re-
ceptor antagonist, CV-6209 (25 nmol/l), blocked the in-
crease in coronary perfusion pressure and decrease in
contractile force. OKY-1581 (400 nmol/l), a thromboxane
synthetase inhibitor or LY-171,883 (7.3 umol/l) a leuko-
triene D, receptor antagonist, failed to prevent the increase
in CPP or the decrease in CF. These data indicate that the
PAF-acether induced increase in CPP is not mediated by the
peptide leukotrienes or thromboxane A, (TxA,). Possible
mechanisms for the increase in CPP induced by PAF-acether
in the isolated perfused guinea pig heart include a direct
receptor mediated constriction of coronary resistance
vessels, release of a non-eicosanoid coronary constrictor as
a mediator of the response, or via enhancement of coronary
microvascular permeability.

Key words: Cardiac contractile force — PAF-acether antag-
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Introduction

PAF-acether (1-O-alkyl-2-acetyl-sn-glyceryl-3-phosphoryl-
choline, PAF, AGEPC) has been shown to be synthesized by
a variety of cells, including polymorphonuclear leukocytes,
platelets, and endothelial cells and to be released by a variety
of immunologic and pathophysiologic stimuli (Benveniste
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et al. 1972; Benveniste et al. 1982; Camussi et al. 1983;
Zimmerman et al. 1985; Braquet and Vargaftig 1986).
Nanomolar concentrations of this phospholipid are capable
of aggregating blood platelets and neutrophils in a variety
of mammalian species (Pinckard et al. 1982; Benveniste and
Vargaftig 1983). Furthermore, PAF-acether does not appear
to directly constrict vascular smooth muscle (Cerrina et al.
1983; Stahl and Lefer 1987), although it does contract other
types of smooth muscle including the guinea pig ileum and
lung parenchyma (Pinckard et al. 1982).

Recently, it has been shown that the PAF-induced coro-
nary constriction in the isolated perfused rat heart is
mediated by the peptide leukotrienes (i.e., LTC4 and LTD,)
(Piper and Stewart 1986; Stahl and Lefer 1986). Further-
more, PAF-acether induced vasoconstrictor effects in the
isolated perfused rat intestine are mediated by peptide
leukotrienes and norepinephrine (Hsueh et al. 1986). In the
isolated perfused rat liver, PAF-acether induced vasocon-
striction that was blocked by f-adrenergic agonists (Olson
et al. 1986). Thus, in the rat, PAF-acether appears to release
other mediators which then contract vascular smooth
muscle.

Several groups have previously reported that PAF-
acether increases coronary vascular resistance and decreases
cardiac contractility in the isolated perfused guinea pig heart
(Benveniste et al. 1983; Levi et al. 1984; Saeki et al. 1985).
The objectives of this study were (a) to examine the response
of PAF-acether in the isolated perfused guinea pig heart in
order to determine its direct effects on coronary vascular
resistance and cardiac contractility and (b) to ascertain the
effects of PAF-acether via release of other mediators. In this
connection, we examined the mechanisms of PAF-acether
induced cardiac effects with particular reference to media-
tion by the eicosanoids (e.g., lipoxygenase and cyclooxy-
genase products).

Materials and methods

Male Hartley guinea pigs weighing 550 — 650 g were given
1000 IU/kg of heparin intraperitoneally 15 min prior to in-
duction of anaesthesia with pentobarbital sodium (40 mg/
kg, i.p.). Following a midsternal thoracotomy, the hearts
were rapidly excised and placed in ice cold oxygenated (95%
0, + 5% CO,) Krebs-Henseleit (K-H) solution. The K-H
solution contained the following (in mmol/l: NaCl, 118;
KCI 47, KH2PO4 12, MgSO4 ‘ 7 Hzo 12, CaC12 * 2 H20
2.5, NaHCOj; 12.5, and glucose 11 at pH 7.3. Within 30,
the hearts were transferred to a perfusion apparatus and
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perfused retrogradely via the aorta with oxygenated K-H
solution at pH 7.3 and 37°C according to the Langendorff
technique. The hearts were adjusted to perfusion conditions
at a constant pressure of 55 mm Hg for 10 min and then
switched to constant perfusion flow at a perfusion pressure
of 50 mm Hg according to previously described procedures
(Roth et al. 1985). Coronary perfusion pressure (CPP) was
measured in a side branch of the inflow line using a Statham
P23AC pressure transducer and was continuously recorded
on a Grass Model 7 oscillographic recorder. Contractile
force (CF) was measured continuously via a silk suture
attached to the apex of the heart which was connected to
a Grass Model FT03C force-displacement transducer. A
preload of 9.8 mN was applied to each heart. The hearts
were stable for at least 60 min, and untreated hearts did
not show any significant variation in perfusion pressure or
contractile force over this time.

Each experiment consisted of a 15 min control period
during which constant flow perfusion was maintained at
15 + 1 ml/min yielding a perfusion pressure of 50 mm Hg.
The exact flow rate (i.e., 14—16 ml/min) was maintained
throughout the remainder of the experiment for each heart.
At the end of this period, PAF-acether was infused by a
Rainin low flow peristaltic pump at 1 ml/min for 1 min via
a small polyethylene cannula placed in the aortic inflow
tract. The dose was adjusted for the actual coronary flow so
that the actual dose delivered to the coronary circulation
was the amount specified. The corresponding changes in CF
and CPP were observed for the following 10 min. Each heart
was subjected only once to a given concentration of PAF-
acether in the presence or absence of a pharmacologic agent.

To investigate the mechanisms of the induced changes in
CF and CPP, a PAF-acether receptor antagonist, a TxA,
synthetase inhibitor, or a LTD, receptor antagonist were
employed. All drugs or their vehicles were infused via a
second polyethylene cannula placed in the aortic inflow
tract. Infusion of drug or vehicle started 1 min before and
continued for 1 min following the infusion of PAF-acether,
except for CV-6209 which continued for 30 s following the
infusion of PAF-acether. Each drug or its vehicle was infused
at a rate of 68 pl/min via a Harvard infusion pump (Model
901) corrected for the actual coronary flow rate. This in-
fusion rate did not alter CPP or CF in these experiments.

Radioimmunoassay (RIA) of coronary effluent. Samples of
the coronary effluent were collected at 30 s intervals between
1.0 and 3.5min and at 12min for analysis of peptide
leukotrienes (i.¢., LTC4, LTD,, and LTE,) and TxB, concen-
tration.

Samples of heart perfusates (i.e., K-H solution) and TxB,
standards (100 pl) were added to centrifuge tubes. The
samples were then subjected to RIA for TxB, using the
method of Lewy et al. (1980). The TxB, standard curve was
constructed with a lower detection limit of 0.250 pmol/ml
TXB2.

The radioimmunoassay for the peptide leukotrienes was
carried out according to the methods of Aharony et al.
(1983). This group has previously described the formation
of the antibody which cross-reacts equally with LTC,, LTDy,
and LTE,, but not with prostaglandins, hydroperoxides,
endoperoxides or thromboxanes. The lower limit of detec-
tion of this assay in these studies was 0.025 pmol/ml LTD,.
All values are expressed as pmol/ml sample.

None of the pharmacologic blockers used in this study
interfered with the radioimmunoassay of TxB, or with the
peptide leukotriene radicimmunoassay.

Materials. The following compounds were used during this
study: 1-O-hexadecyl-2-acetyl-sn-glycero-3-phosphorylcho-
line, from Avanti Polar Lipids, Inc. (Birmingham, AL,
USA), lyso-PAF (1-O-hexadecyl-sn-glycero-3-phosphocho-
line) from Sigma (St. Louis, MO, USA); the PAF-acether
receptor antagonist CV-6209, 2-[N-acetyl-N-(2-methoxy-3-
octadecyl-carbamoyloxypropoxycarbonyl) aminomethyl]-
1-ethylpyridinium chloride from Takeda Chemical Co.,
Osaka, Japan; the LTD, receptor antagonist L'Y-171,883 [4-
[2-(chlorobenzene-sulphonylamine)-ethyl]benzene  acetic
acid from Eli Lilly and Co., Indianapolis, IN, USA; the
thromboxane synthetase inhibitor OKY-1581 (sodium (E)-
3-[4-(3-pyridylmethyl) phenyl]-2-methylacrylate) from Ono
Research Institute, Osaka, Japan; the TxA, receptor antag-
onist BM-13,505 (4-(2-(4-chlorobenzene sulphonylamino)-
ethyl) benzene acetic acid) from Boehringer, Mannheim,
FRG. All drug solutions were prepared fresh daily. The
solvents for the various inhibitors and receptor antagonists
were as follows: K-H solution for LY-171,883 and BM-
13,505;0.025% BSA in K-H solution for CV-6209; 1% BSA
in Krebs-Henseleit for PAF-acether and Lyso-PAF, and
0.9% NaCl for OKY-1581.

Statistical analysis. Significance of the results of these experi-
ments was determined using the Student’s “¢’-test for
unpaired data and multigroup comparisons were compared
by analysis of variance (ANOVA). All values given in the
text, figures, and tables are means + SEM of N experiments.
P values of less than 0.05 were considered statistically signifi-
cant.

Results

Figure 1 illustrates the time course and changes in CPP and
CF with varying concentrations of PAF. With increasing
concentrations of PAF from 1.0 pmol/l to 1.0 nmol/l, we
observed a dose-dependent rise in CPP and a decrease in CF.
At 50 pmol/l, CPP peaked at 13 + 3 mmHg above control
value, as CF decreased to 53% + 12% of control. The CPP
remained elevated and cardiac contractile force remained
depressed with time. Lyso-PAF (1 nmol/l), an inactive
analogue of PAF-acether, did not significantly alter the coro-
nary vascular resistance or contractility in 3 hearts, thus
showing the need of the acetyl group in the sn-2 position for
biological activity.

The effects of a novel PAF-acether receptor antagonist
(Terashita et al. 1986), CV-6209, are summarized in Fig. 2.
CV-6209, at a concentration of 25 nmol/l, significantly re-
duced the elevated CPP and decreased CF induced by PAF-
acether (50 pmol/l). This protection remained throughout
the course of the experimental period. Thus, the PAF-
acether receptor antagonist totally protected the guinea pig
heart against the cardiac effects of PAF-acether.

A LTD, receptor antagonist, LY-171,883 was used to
further evaluate the role of peptide leukotrienes in this model
of cardiac dysfunction. LY-171,883, at a concentration of
7.3 pmol/l (Fig. 3), failed to block the increase in CPP or the
decrease in CF induced by 50 pmol/l PAF-acether. This
concentration of LY-171,883 significantly protects the
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Fig. 1. Dose-response relationships for PAF-acether in the isolated
perfused guinea pig heart. The upper panel represents the increase
in coronary perfusion pressure (CPP) in mm Hg. Control CPP
was maintained at 50 + 1 mm Hg. The botiom panel represents the
percent change from initial contractile force (CF). Control CF was
9.8 + 0.7 mN for 20 hearts. Each line represents a mean of at least
6 hearts except for the lyso-PAF line which represents 3 hearts. A,
PAF (1 pmol/l); O, PAF (50 pmol/l); @, PAF (1 nmol/l); [J, lyso-
PAF (1 nmol/l)
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Fig. 2. Effect of a PAF-acether receptor antagonist, CV-6209
(25 nmol/l) and PAF-acether (50 pmol/l) in the isolated perfused
guinea pig heart. (n = 8 for the PAF-acether hearts. n =4 for the
CV-6209 alone experiments, and n = 6 for the PAF-acether + CV-
6209 hearts.) Control CPP was maintained at 50 + 1 mm Hg.
Control CF was 9.5+0.5mN for 16hearts. * p<0.01;
** p <0.001 from the PAF-acether group

isolated perfused rat heart against PAF-acether induced in-
crease in coronary vascular resistance (Stahl and Lefer 1986)
and totally blocks the increase in CPP induced by 25 ng/ml
LTD,. Higher concentrations (i.e., 14 umol/l) of LY-171,883
produced adverse cardiac effects. Furthermore, RIA of the
coronary effluent revealed no significant increase in
leukotriene concentrations (i.e., LTC,, LTD,, LTE,).
Therefore, the peptide leukotrienes do not appear to mediate

461

n
o

PAE

G
N e L L A A

Increase in CPP
(mmHg)
o B o

o

= AA—J24 / E
Liy- 17?2:_33-@?* E/a E; E

0 i 2
100 [oas— /T

N NHN T\T/T

| I\J,I\I /IEE

60 -

4

—

% of Initial CF

APAF
40 | DOLY-171883
APAF + LY-171883

30

Fig. 3. Effect of a LTD, receptor antagonist, LY-171,883 (7.3 pmol/l)
and PAF-acether (50 pmol/t) in the isolated perfused guinea pig
heart. Control CPP was maintained at 50 + 1 mm Hg. Control CF
was 10.9 + 0.9 mN for these hearts. (n =38 for the PAF-acether
hearts, n =35 for the LY-171,883 alone experiments and # =6 for
the PAF-acether + LY-171,883 hearts)
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Fig. Effect of a thromboxane A, synthetase inhibitor, OKY-1581
(400 nmol/l) and PAF-acether (50 pmol/l) in the isolated perfused
guinea pig heart. Control CPP and CF was maintained at
50 + 1 mm Hg and 9.8 &+ 0.6 mN, respectively. (n = § for the PAF-
acether hearts, and n = 4 for the PAF-acether + OK'Y-1581 hearts)

the increase in coronary vascular resistance induced by PAF-
acether in the isolated perfused guinea pig heart.

A thromboxane synthetase inhibitor, OKY-1581, was
used to evaluate the role of TXA, in the PAF-acether induced
increase in CPP. OKY-1581, at a concentration of 400 nmol/!
failed to alter the increase in CPP induced by 50 pmol/l
PAF-acether (Fig. 4). This concentration has been shown
previously to inhibit the production of TxA, by > 80% in
isolated rat peritoneal macrophages (Feuerstein and
Ramwell 1981). Furthermore, a TXA, receptor antagonist,
BM-13,505 (300 nmol/l) failed to block the cardiac effects
induced by PAF-acether in 6 perfused hearts. This concen-
tration of BM-13,505 (300 nmol/l) totally blocked the in-
crease in CPP caused by exogenous U-46,619 (20 ng/ml),
a TxA, mimetic. Moreover, RIA of the coronary effluent
revealed no significant increase in TxB, concentration.
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Thus, TxA, does not appear to mediate the increase in
coronary vascular resistance induced by PAF-acether in the
isolated perfused guinea pig heart.

Discussion

Several possibilities exist which might explain the increase
in coronary vascular resistance induced by PAF-acether in
the isolated guinea pig heart. Firstly, PAF-acether could
directly constrict the coronary arteries. However, both
isolated perfused and helical strips of the renal, superior
mesenteric, and coronary arteries of the cat failed to demon-
strate any vasoconstrictor activity to PAF-acether (Stahl
and Lefer 1987). Similar results were obtained in isolated
rabbit pulmonary artery strips (Lefer et al. 1984). Moreover,
these lack of effects are not endothelially mediated and are
not due to an absence of endothelially derived relaxing factor
(Lefer and Lefer 1986). Therefore, PAF-acether does not
appear to possess any direct vasoconstrictor activity on
vascular smooth muscle of large arterics. However, PAF-
acether may constrict the smaller resistance vessels of the
coronary vasculature. Thus, PAF-acether may exert a direct
vascular constriction on small coronary vessels, although it
is unlikely to be the only mechanism explaining the cardiac
effects of PAF-acether.

Secondly, PAF-acether could release another mediator
which in turn could constrict coronary vascular smooth
muscle. In the isolated perfused rat heart, PAF-acether in-
duces the production of endogenous peptide leukotrienes
(i.e., LTC, and LTD,) which mediates the increase in coro-
nary vascular resistance (Piper and Stewart 1986; Stahl and
Lefer 1986). Furthermore, in the anaesthetized pig, in-
dometacin attenuates the decrease in coronary blood flow
induced by PAF-acether suggesting TxA, mediates the
vasoconstrictor effects (Ezra et al. 1985). With the use of
selective inhibitors, specific receptor antagonists, and
radioimmunoassay we have shown that the PAF-acether
induced increase in coronary vascular resistance in the
isolated guinea pig heart is not mediated by the peptide
leukotrienes or thromboxane A,. Thus, if PAF-acether
constricts the coronary vasculature in the guinea pig effects
via release of another mediator, this substance remains to
be identified and is probably not an eicosanoid.

Thirdly, PAF-acether may increase coronary vascular
permeability which in turn may lead to an increase in CPP.
PAF-acether is known to increase vascular permeability in
a variety of species in vivo. Extravasation of protein-rich
plasma results in hemoconcentration (McManus et al. 1981)
in vivo and may involve alterations in endothelial per-
meability of postcapillary venules (Humphrey et al. 1984).
Microvascular (Bjork et al. 1983), pulmonary (Mojarad et
al. 1983; Bessin et al. 1983 ; Heffner et al. 1983), and systemic
(Humphrey et al. 1982) increases in permeability also occur
as a result of PAF-acether. Thus, an increase in CPP as a
result of increased coronary permeability may occur
although we have no data to either include or exclude this
possibility.

Several groups have previously suggested that PAF-
acether is a direct negative inotropic agent (Levi et al. 1984;
Alloatti et al. 1986). PAF-acether (96 nmol/l) decreased the
force of contraction by 16% + 8% in six electrically driven
right papillary muscles of the guinea pig (unpublished obser-
vations), which is in agreement with Levi et al. (1984). How-
ever, this concentration is about 1000 times higher than that

needed to induce vascular and subsequent inotropic effects
in the guinea pig heart. PAF-acether (1.0 nmol/l) decreases
developed tension in the isolated right ventricular guinea pig
papillary muscle by approximately 10% (Levi et al. 1984).
However, this concentration of PAF given to the perfused
guinea pig heart markedly depressed the contractile state of
the myocardium (Fig. 1), presumably via the PAF-acether
induced increase in coronary vascular resistance. Thus, it
appears that the indirect cardiodepressant effect resulting
from coronary constriction far outweighs any direct ino-
tropic effect of PAF-acether in the guinea pig heart.

In summary, we have shown that PAF-acether induces
a dose-dependent increase in CPP as well as a decrease in
CF in the isolated perfused guinea pig heart. The increase
in coronary vascular resistance is not mediated by peptide
leukotrienes (i.e., LTC,, LTD,, and LTE,) or TxA,. The
decrease in CF may have two components. Firstly, PAF-
acether may have small direct negative inotropic effect.
Secondly, the increase in coronary perfusion pressure
appears to induce a major depression of cardiac contractile
force indirectly via an increase in coronary vascular resis-
tance. The primary effect of PAF-acether in the isolated
guinea pig heart appears to be either a receptor mediated
vasoconstriction of small resistance vessels, the release of a
non-eicosanoid vasoconstrictor, enhancement of vascular
permeability or a combination of these effects. These effects
are significantly different from those obtained in the rat
(Stahl and Lefer 1986; Piper and Stewart 1986). Thus, the
mechanism of the PAF-acether induced increase in coronary
vascular resistance differs among mammalian species. These
considerations may be of significance in circulatory shock
where PAF is thought to be a mediator of the pathophysio-
logical sequelae of the ischemia occurring in shock states
(Braquet and Vargaftig 1986; Etienne et al. 1985).

Acknowledgements. We gratefully acknowledge the expert technical
assistance of Judith Komlosh during the course of these studies. We
also thank Dr. Jerry Fleisch of Eli Lilly Laboratories, Indianapolis,
IN, USA, for the LY-171,883, Dr. Masao Nishikawa of Takeda
Chemical Ltd., Osaka, Japan, for the CV-6209, and Dr. Tadao
Okegawa of Ono Research Institute, Osaka, Japan, for the OKY-
1581, and Dr. Karlheinz Stegmeier of Boehringer Mannheim
GmbH, Mannheim, FRG, for the BM-13,505.

References

Aharony D, Dobson P, Bernstein PR, Dusner EJ, Krell RD, Smith
JB (1983) A radioimmunoassay for peptide-leukotrienes. Deter-
mination of SRS-A release from guinea pig lungs. Biochem
Biophys Res Commun 117:574—579

Alloatti G, Montrucchio G, Marino F, Tetta C, De Paulis R, Morea
M, Emanuelli G, Camussi G (1986) Effect of platelet-activating
factor (PAF) on human cardiac muscle. Int Arch Allergy Appl
Immun 79:108 —112

Benveniste J, Boullet C, Brink C, Labat C (1983) The actions of
Paf-acether (platelet-activating factor) on guinea-pig isolated
heart preparations. Br J Pharmacol 80:81 —83

Benveniste J, Henson PM, Cochrane CG (1972) Leukocyte-depen-
dent histamine release from rabbit platelets; the role of IgE,
basophils and a platelet activating factor. J Exp Med 136:
1356 —1377

Benveniste J, Roubin R, Chignard M, Jouvine-Marche E,
LeCouedic JP (1982) Release of platelet-activating factor (PAF-
acether) and 2-lyso-PAF-acether from three cell types. Agents
Actions 12:711—713

Benveniste J, Vargaftig BB (1983) Platelet-activating factor: an ether
lipid with biological activity. In: Mangold HK, Paltauf F (eds)



Ether lipids: biochemical and biomedical aspects. Academic
Press, New York, p 355

Bessin P, Bonnet J, Apfel D, Soulard C, Desgroux L, Pelas I,
Benveniste J (1983) Acute circulatory collapse caused by
platelet-activating factor (paf-acether) in dogs. Eur J Pharmacol
86:403—410

Bjork J, Lindbom L, Gerdin B, Smedegard G, Arfors KE, Ben-
veniste J (1983) PAF-acether (platelet activating factor) in-
creases microvascular permeability and affects endothelium-
granulocyte interaction in microvascular beds. Acta Physiol
Scand 119:305—308

Braquet P, Vargaftig B (1986) Pharmacology of platelet activating
factor. Transplant Proc (Suppl 4) 18:10—19

Camussi G, Aglietta M, Malavasi F, Tetta C, Piacibello W, Sanavio
F, Bussolino F (1983) The release of platelet-activating factor
from human endothelial cells in culture. J Immunol 131:2397 —
2403

Cerrina J, Raffestin B, Labat C, Boullet C, Bayol A, Gateau O,
Brink C (1983) Effects of Paf-acether on isolated muscle prepa-
rations from the rat, guinea-pig and human lung. In: Benveniste
J, Arnoux (eds) Platelet-Activating Factor INSERM Sym-
posium No. 23. Elsevier Science Publishers, pp 205—212 -

Etienne A, Hecquet F, Soulard C, Spinnewyn B, Clostie F, Braquet
P (1985) In vivo inhibition of plasma protein leakage and
salmonella enteritidis-induced mortality in the rat by a specific
paf-acether antagonist: BN 52021. Agents Actions 17:368 —
370

Ezra D, Feuerstein G, Ramwell PW, Hayes E, Goldstein RE (1985)
Effects of platelet-activating factor on coronary hemodynamics
and coronary venous plasma levels of TxB,, 6-Keto-PGF 4, and
Leukotriene C, immunoreactivity in the intact domestic pig
heart. Adv Prost Thromb Leuk Res 13:19—21

Feuerstein N, Ramwell PW (1981) OK'Y-1581, A potential selective
thromboxane synthetase inhibitor. Eur J Pharmacol 69:533—
534

Heffner JE, Shoemaker SA, Canham EM, Patel M, McMurtry
IF, Morris HG, Repine JE (1983) Platelet-induced pulmonary
hypotension and edema. A mechanism involving acetyl glyceryl
ether phosphorylcholine and thromboxane A,. Chest 83:78 —
85

Hsueh W, Crussi FG, Arroyave JL (1986) Release of norepinephrine
in platelet activating factor (PAF)-induced bowel necrosis. The
role of sulfidopeptide leukotrienes. Second International
Conference on Platelet-Activating Factor and Structurally Re-
lated Alkyl Ether Lipids. Gatlinburg, TN (abstract) p 75

Humphrey DM, McManus LM, Hanahan DJ, Pinckard RN (1984)
Morphological basis of increased vascular permeability induced
by acetyl glyceryl ether phosphorylcholine. Lab Invest 50:16 —
25

Humphrey DM, McManus LM, Satouchi K, Hanahan DJ,
Pinckard RN (1982) Vasoactive properties of acetyl glyceryl
ether phosphorylcholine and analogues. Lab Invest 46:422—
431

Lefer AM, Miiller HF, Smith JB (1984) Pathophysiological
mechanisms of sudden death induced by platelet activating
factor. Br J Pharmacol 83:125—130

463

Lefer DJ, Lefer AM (1986) Failure of endothelium to mediate
potential vasoactive action of platelet activating factor (PAF).
IRCS Med Sci 14:356 —357

LeviR, Burke JA, Zhao-Gui G, Hattori Y, Hoppens CM, McManus
LM, Hanahan DJ, Pinckard RN (1984) Acetyl glyceryl ether
phosphorylcholine (AGEPC): A putative mediator of cardiac
anaphylaxis in the guinea pig. Circ Res 54:117—124

Lewy RI, Wiener L, Walinsky P, Lefer AM, Silver MJ, Smith
JB (1980) Thromboxane release during pacing-induced angina
pectoris: Possible vasoconstrictor influence on the coronary
vasculature. Circulation 61:1165—1171

McManus LM, Pinckard RN, Fitzpatrick FA, O’Rourke RA,
Crawford MH, Hanahan DJ (1981) Acetyl glyceryl ether
phosphorylcholine. Intravascular alterations following intra-
venous infusion into the baboon. Lab Invest 45:303—310

Mojarad M, Hamasaki Y, Said SI (1983) Platelet-activating factor
increases pulmonary microvascular permeability and induces
pulmonary edema. Bull Eur Physiopathol Resp 19:253 —258

Olson MS, Buxton DB, Fisher RA, LaPointe D, Hill C (1986)
AGPEC: a potent agonist of hepatic metabolism. Second In-
ternational Conference on Platelet-Activating Factor and
Structurally Related Alkyl Ether Lipids. Gatlinburg, TN (ab-
stract) p 76

Pinckard RM, McManus LM, Hanahan DJ (1982) Chemistry and
biology of acetyl glyceryl ether phosphoryicholine (platelet-
activating factor). In: Weissmann G (ed) Advances in inflamma-
tion research, vol 4. Raven Press, New York, pp 147—180

Piper PJ, Stewart AG (1986) Coronary vasoconstriction in the rat
isolated perfused heart induced by platelet-activating factor is
mediated by leukotriene C4. Br J Pharmacol 88:595—605

Roth DM, Lefer DJ, Lefer AM (1985) Effects of peptide
leukotrienes on cardiac dynamics in rat, cat and guinea pig
hearts. Am J Physiol 249:H477—H484

Saeki S, Masugi F, Ogihara T, Otsuka A, Kunahara Y, Watanabe
K, Tamura K, Adashi A, Kmagai A (1985) effects of 1-O-alkyl-
2-sn-glycero-3-phosphorycholine (platelet activating factor) on
cardiac function in perfused guinea-pig heart. Life Sci 37:325—
329

Stahl GL, Lefer AM (1987) Heterogeneity of vascular smooth
muscle responsiveness to lipid vasoactive mediators. Blood
Vessels 24:24—30

Stahl GL, Lefer AM (1986) Mechanisms of platelet activating factor
induced cardiac anaphylaxis in the isolated perfused rat heart.
Circulation 74:11-355

Terashita Z, Imura Y, Takatani M, Tsushima S, Nishikawa K (1987)
CV-6209 — A high potent antagonist of platelet activating
factor in vitro and in vivo. J Pharmacol Exp Therap 242:263 —
268

Zimmerman GA, Mclntyre TM, Prescott SM (1985) Production of
platelet-activating factor by human vascular endothelial cells:
evidence for a requirement for specific agonists and modulation
by prostacyclin. Circulation 72:718 —727

Received December 10, 1986/Accepted May 25, 1987



