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The effect of indomethacin on the contractile response
of the guinea-pig lung parenchymal strip to

leukotrienes B,, C,, D.and E.
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1 Indomethacin (1 pgml~!) almost totally inhibited the dose-dependent contractile response of
isolated lung parenchymal strips of the guinea-pig (GPLS) to leukotriene B, (LTB,) over the
concentration range 0.18-18 nM.

2 LTC, (0.63 pM—63 nM)-induced contractions of GPLS were not significantly inhibited by
indomethacin (1.0 and 10.0 ugml~?!) except when the highest LTC, concentration (63 nM) was
tested in the presence of indomethacin (10 pgml~?).

3 LTD, (1.3fM-13nM)-induced contractions of GPLS were not significantly inhibited by in-
domethacin (0.1-10 pg ml~?) except for contractions induced by concentrations of LTD, greater
than 0.13 nM and 13 nM. Indomethacin 1 pg mi~! and 10 pg m1~! inhibited the contractile response to
13nM LTD, by 37 and 16 % respectively.

4 LTE, (2.3fM-23 nM)-induced contractions of GPLS were not significantly inhibited by in-
domethacin (0.1-10 pgml~!). Contraction due to LTE, 23 pM was significantly potentiated by
indomethacin (1 ugmil-?).

§ Clotrimazole (10 uM) significantly inhibited LTD,-induced contractions of GPLS at concentra-
tions greater than 13 pM but had no significant effect on LTC,-induced contractions.

6 Cyclo-oxygenase products, probably principally thromboxane A,, are important secondary
mediators of LTB4-induced contractions of GPLS but make little or no contribution to contractions
of GPLS induced by LTC,4, LTDj, and LTE,, except at higher concentrations of LTD, and possibly

LTC,. Certain concentrations of LTE, may generate bronchodilator PGE, in GPLS.

Introduction

Slow reacting substance (Kellaway & Trethewie,
1940), an activity generated during immediate type
hypersensitivity reactions and designated slow react-
ing substance of anaphylaxis (SRS-A) (Brocklehurst,
1960), is now known to be composed of leukotrienes
(LT) C,, D, and E4 (Murphy, Hammarstr6m & Sam-
muelsson, 1979; Morris, Taylor, Piper & Tippins,
1980; Lewis, Drazen, Austen, Clark & Corey,
1980b; Lewis, Austen, Drazen, Clark, Marfat &
Corey, 1980a). LTC, and LTD, are potent constric-
tors of guinea-pig bronchial smooth muscle in vivo
and in vitro (Drazen, Austen, Lewis, Clark, Goto,
Marfat & Corey, 1980). Injection of SRS-A (Mathé,
Strandberg & Yen, 1977; Engineer, Morris, Piper &
Sirois, 1978), LTC, or LTD, (Piper & Samhoun,

1 Present address: Chest Unit, City Hospital, Edinburgh
EH105SB.

1981; Omini, Folco, Vigano, Rossoni, Brunelli &
Berti, 1981) into isolated perfused lungs of guinea-
pig causes the release of prostaglandins and throm-
boxanes which can be prevented by pretreatment
with the cyclo-oxygenase inhibitor, indomethacin
(Piper & Samhoun, 1981). Two observations suggest
that these released cyclo-oxygenase products may be
important secondary mediators of LTC4—and LTD,-
induced bronchial smooth muscle contractions in the
guinea-pig; firstly, intravenous infusion of LTC, or
LTD, into anaesthetized guinea-pigs induced bron-
choconstriction which was abolished by pretreatment
with aspirin or indomethacin (Omini et al.,, 1981;
Schiantarelli, Bongrani & Folco, 1981; Vargiftig,
Lefort & Murphy, 1981); secondly pretreatment
with indomethacin (1 pg ml~!) substantially inhibited
the guinea-pig lung parenchymal strip (GPLS) con-
tractile response due to LTC, (10-100pM) and
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LTD, (1 pM) in vitro (Piper & Samhoun, 1981; Zijlst-
ra, Adolfs, Vincent & Bonta, 1983), and pretreat-
ment with aspirin (10.6 pgml~!) diminished the
GPLS contractile response due to LTC, (10 pM) by
more than 50% (Vargiftig et al., 1981).

The availability of adequate quantities of synthetic
LTB,, LTC,, LTD,4 and LTE, has allowed us to study
the concentration-effect curves for these agonists
over a wider range of concentrations than previously
reported in the presence and absence of different
concentrations of indomethacin and also of the
thromboxane synthesis inhibitor, clotrimazole.

Methods

Male Hartley strain guinea-pigs, 300-400g body
weight, were killed by cervical dislocation and exsan-
guination. The thorax was opened, and the heart,
lungs and trachea were removed en bloc. Strips of
sub-pleural pulmonary parenchyma (approximately
1.5 mm square and 20 mm long) were cut from pul-
monary lobes and suspended in a bath of Tyrode
solution (Tyrode, 1910). The solution was continual-
ly gassed with 95% O, and 5% CO,. The lower end
of the parenchymal strip was fixed to a support in the
bath, while the upper end was attached by a thread to
a force transducer (Grass Instrument FTO13C)
under an initial force of 1g. After 60 min to allow
relaxation of the tissues, a cumulative histamine
concentration-effect curve was obtained by adding
histamine to the organ bath to establish log incre-
ments of bath histamine concentrations over the
range of 10nM-100uM (Drazen & Schneider,
1978). Thereafter the tissues were washed at 15 min
intervals for 1h before leukotriene concentration-
effect curves were determined. Leukotrienes were
added to the bath to establish log increments of
leukotriene concentrations in the bath for a cumula-
tive concentration-effect curve within the range of
1.3fM-63 nM (Drazen etal., 1980). After each incre-
ment, the tissue response was observed for 3—5 min
until a plateau was achieved. When the effect of
indomethacin was studied, indomethacin was present
in the perfusing Tyrode solution in concentrations of
0.1, 1.0 and 10 uygmi~! from the beginning of each
experiment.

Drugs

The drugs used in this study were histamine diphos-
phate, clotrimazole and indomethacin (Sigma Chem-
ical Co., St. Louis, MO). Synthetic leukotrienes were
synthesized according to published methods (Lewis
etal., 1980a; Corey, Clark, Goto, Marfat, Mioskows-
ki, Samuelsson & Hammarstr6m, 1980a; Corey,
Clark, Marfat & Goto, 1980b; Corey, Marfat, Goto

& Brion, 1980c); purity and concentration were es-
tablished by absorbance and retention time on re-
verse phase high performance liquid chromatography
(A269 for LTB,; A280 for other leukotrienes) by use
of a standard buffer with isocratic elution (Lewis et
al., 1980a). Leukotrienes were stored at — 80°C in
20% ethanol and phosphate buffer at pH 6.8 under
argon before use. Drugs were freshly prepared on the
day of use and, except as noted, diluted in Tyrode
buffer to an appropriate concentration immediately
before use. Indomethacin was prepared in absolute
ethanol before dilution in Tyrode buffer. Bath con-
centrations of ethanol did not exceed 0.1% and this
concentration was without effect on the baseline of
the tissues or leukotriene-induced contractions. In-
domethacin 0.1-10 pg ml~! also did not affect tissue
baselines. The effective concentrations of agonist
required for inducing responses to 25% and 50% of
those achieved by 100 nM histamine were computed
from concentration-effect curves and termed the
EC25 and EC50 respectively.

Differences between means were tested according
to Student’s ¢ test, and a P value of <0.05 was
considered significant.

Results

Effect of indomethacin on GPLS contractile responses
to leukotrienes

LTB, produced a concentration-dependent contrac-
tion of GPLS (EC;s 10 nM) which was significantly
inhibited by indomethacin at 1 pug ml~! over the con-
centration range 0.18-18 nM (Figure 1).

The concentration-dependent contraction of
GPLS elicited by LTC, (ECso 7.2 nM) was not sig-
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Figure 1 Contractile response of guinea-pig lung
parenchymal strip to leukotriene By, (expressed as % of
response to 10~ 'M histamine) in the presence (®) and
absence (O) of indomethacin (1pgml~'). n=10 for
each point. Probability values: **P<0.01;
*** Pp<0.001.
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Figure 2 Contractile response of guinea-pig lung parenchymal strips to leukotriene C4 in the presence (@) (n= 10)
and absence (O) (n=11) of indomethacin (1 ug ml~! in (a) and 10 ug ml1~! in (b)). Probability value: *P <0.05.
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Figure 3 Contractile response of guinea-pig lung parenchymal strips to leukotriene Dy in the presence (®) and
absence (O) of indomethacin (1 ugml~! in (a) and 10 uygmi~! in (b)). In (a) n=21 in absence of indomethacin;
n=18 in presence of indomethacin; in (b) n=21 in absence of indomethacin; n= 6 in presence of indomethacin.
Probability values: *P <0.05; ***P <0.001.
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Figure 4 Contractile response of guinea-pig lung
parenchymal strips to leukotriene E4 in the presence (@,
n=6) and absence (O, n=6) of indomethacin
(1 ug ml~Y). Probability value: *P <0.05.
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nificantly affected by indomethacin in bath concent-
rations of 1.0 and 10 pg ml~! (Figure 2a, b) except for
the minimally significant inhibition of contraction
due to LTC4 63 nM by indomethacin at 10 pg ml~!
(Figure 2b).

The ECsp of LTD4-induced contraction of GPLS
was 1.3nM and the concentration-effect curve was
not significantly different in the presence of in-
domethacin at 0.1 and 10 ugml~! except for 16%
inhibition at 13nM by indomethacin at 10 pugml-!
(Fig 3b). However, indomethacin at 1 ugml~! pro-
duced significant (P <0.001) inhibition of the con-
tractile response over the concentration range
(0.13-13 nM™) for LTD, (Figure 3a) achieving 37%
inhibition of the contraction induced by LTD,
(13 nMm).

LTE, produced concentration-dependent contrac-
tion of GPLS (ECso 2.3 nM) which was not signific-
antly inhibited by indomethacin at 0.1, 1.0 or
10pugml~! (Figure 4a). When administered at
1 ug ml~}, indomethacin significantly potentiated the
contractile response to LTE, 23 pM (Figure 4).

Effect of clotrimazole on contractile responses of
GPLS due to leukotrienes C4 and D,

Clotrimazole (10 uM) produced significant inhibition
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Figure 5§ Effect of clotrimazole (10 uM) on contractile responses of guinea-pig lung parenchymal strips to
leukotriene C4 (a) and leukotriene Dy (b). In (a) n =4 for each point; in (b) n = 8 for each point. Probability values:
*P<0.05;**P<0.01;***P<0.001.
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of GPLS contractile response to LTD,4 over the
concentration-range 13 pM-13nM (Figure 5b) but
had no effect on the contractile response to LTC,
(Figure 5a).

Discussion

The inhibition by indomethacin at 1 ugml~! of the
LTBs-induced contraction of GPLS observed in this
study confirms previous findings (Sirois, Borgeat,
Jeanson, Roy & Girard, 1980) and contrasts with the
relative failure of this agent to modify the response of
the same preparation to the sulphidopeptide leukot-
rienes. The same concentration of indomethacin
(1 pg/ml) has no significant effect on the contractile
response to GPLS due to LTC, (0.63 pM—63 nM),
low concentrations of LTD, (1.3 fM-13 pM) or most
concentrations of LTE,. However, this concentration
of indomethacin significantly inhibited the contrac-
tile response due to higher concentrations of LTD,
(0.13-13 nM) and significantly potentiated the con-
tractile response to one concentration (23 pM) of
LTE,. These findings suggest that characteristic pro-
files of cyclo-oxygenase products generated by con-
tractions of GPLS may result from the action of
different concentrations and classes of the three sul-
phidopeptide leukotrienes. The apparent effects in-
clude the preferential release of a bronchoconstrictor
product by LTD,, the possible release of a bron-
chodilator product by LTE, and the release of no
secondary products or of equal amounts of bron-
choconstrictor and bronchodilator activities by
LTC,. Our findings differ from those reported by
others (Weichman, Muccitelli, Osborn, Holden,
Gleason & Wasserman, 1982) who found that in-
domethacin (1 uM) or meclofenamic acid (1 uM) pro-
duced approximately parallel shifts in the
concentration-effect curves for LTC4, D4 and E,.
However, these investigators used only one concent-
ration of each inhibitor and their leukotrienes were
diastereomeric mixtures which resulted in ECsps
about 1-8 times greater than those found in the
present study. No other published study of the effect
of indomethacin on the GPLS contractile responses
to the range of concentrations of pure synthetic
LTB4, LTC4, LTD,4 and LTE, is available for com-
parison.

Clotrimazole (10 uM), a thromboxane synthetase
inhibitor (Gordon, Nouri & Thomas, 1981), signific-
antly inhibited the contractile response of GPLS to
LTD,, thus implicating thromboxane A; as the prin-
cipal bronchoconstrictor activity released by LTD,.
Significant inhibition by clotrimazole of LTD,-
induced contractions of GPLS extended over a wider
range of concentrations (13 pM-13 nM) than the in-

hibition observed with indomethacin at 1 pgml. This
difference could be explained by the generation of a
significant bronchodilator cyclo-oxygenase activity
by LTD, which was inhibited by indomethacin but
not by clotrimazole.

Indomethacin at 0.1 pg ml~! was without effect on
all sulphidopeptide LT-induced contractile re-
sponses of GPLS. The highest concentration of in-
domethacin (10 ugml~!) did inhibit contractile re-
sponse due to the highest concentrations of LTC,
(63nM) and LTD, (13 nM) but failed to inhibit the
lower concentrations of LTD,4 which had been sup-
pressed by 1 pgml~!. The discrepancy between the
effects of indomethacin at 1 and 10 pugml~! on the
contractile responses to LTD, could result from dif-
ferential effects of the two concentrations of in-
domethacin on the quantity and type of the cyclo-
oxygenase products generated. Similar bell-shaped
concentration-effect curves for indomethacin have
been reported by others for related systems in
guinea-pig lung (Engineer et al., 1978; Adcock &
Garland, 1980).

Our data therefore suggest that the profile of
cyclo-oxygenase products released by each of the
sulphidopeptide leukotrienes may differ for each
leukotriene and possibly for different concentrations
of each leukotriene. The consequences of pretreat-
ment with indomethacin will depend on the concent-
ration of indomethacin employed, as well as on its
effect on the particular profile of cyclo-oxygenase
products resulting from a particular concentration of
each leukotriene.

The findings that indomethacin at 1 pgml~! and
clotrimazole at 10 uM failed significantly to inhibit
LTC,-induced contractions of GPLS but that both
inhibitors significantly affected LTD4-induced con-
tractions of GPLS does not support the argument
advanced by others (Morris, Taylor, Jones, Piper,
Samhoun & Tippins, 1982), that bioconversion of
LTC,4 to LTD, is necessary for biological activity of
LTC,.

LTC, and LTD, administered intravenously to the
guinea-pig cause bronchoconstriction with an early
indomethacin-inhibitable component with preferen-
tial activity on small airways and a later slow-reacting
component which is potentiated by indomethacin
(Leitch, Austen, Corey & Drazen, 1982). Throm-
boxane A; is the most likely candidate for the secon-
darily mediated bronchoconstriction seen in the first
minute following infusion of leukotrienes. Evidence
supporting this hypothesis is that thromboxanes are
present in the plasma after intravenous infusion of
leukotrienes to the guinea-pig (Omini et al., 1981;
Schiantarelli et al., 1981); thromboxane A; has a
short biological half-life (Hamberg, Svensson &
Samuelsson, 1975a; Hamberg, Hedqvist, Strand-
berg, Svensson & Samuelsson, 1975b), a preferential
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action on small airways (Schneider & Drazen, 1980)
and, finally, the selective thromboxane synthetase
inhibitor, OKY 1581, partially inhibits airway con-
striction resulting from intravenous sulphidopeptide
leukotrienes (Ueno, Tanaka, Hirose, Shishido &
Katori, 1983).

However, when LTC, or LTD, are applied locally
to the lungs of guinea-pigs in vivo by aerosol, cyclo-
oxygenase inhibitors have no inhibitory effect on the
resulting bronchoconstriction but rather significantly
potentiate the bronchoconstrictor response (Weich-
man, Muccitelli, Osborn, Holden, Gleason & Was-
serman, 1982; Hamel, Masson, Ford-Hutchinson,
Jones, Brunet & Piechuta, 1982; Leitch, Corey, Au-
sten & Drazen, 1983). This effect may be attributed
to inhibition of generation of PGE; which is released
in response to contractile agonists, including leuko-
trienes (Adcock & Garland, 1980; Brink, Duncan &
Douglas, 1981; Krell, Osborn, Vickery, Falcone,
O’Donnell, Gleason, Kinzig & Bryan, 1981) and
exerts a bronchodilator regulatory effect (Orehek,
Douglas, Lewis & Bouhuys, 1973). The discrepancy
between the effects of pretreatment with indometha-
cin on the pulmonary response to intravenous leuko-
trienes and those given by aerosol in the guinea-pig
suggests that thromboxanes are not generated locally

References

ADCOCK, J.J. & GARLAND, L.G. (1980). A possible role for
lipoxygenase products as regulators of airway smooth
muscle reactivity. Br. J. Pharmac., 69, 167-179.

BRINK, C., DUNCAN, P.G. & DOUGLAS, J.S. (1981). His-
tamine, endogenous prostaglandins and cyclic nuc-
leotides in the regulation of airway muscle responses in
the guinea pig. Prostaglandins, 22, 729-738.

BROCKLEHURST, W.E. (1960). The release of histamine
and formation of a slow-reacting substance during
anaphylactic shock. J. Physiol., 151, 416-435.

COREY, E.J,, CLARK, D.A,, GOTO, G., MARFAT, A., MIOS-
KOWSKI, C., SAMUELSSON, B. & HAMMARSTROM, S.
(1980a). Stereospecific total synthesis of a ‘slow reacting
substance’ of anaphylaxis, leukotriene C-1. J. Am.
Chem. Soc., 102, 1436-1439.

COREY, E.J.,, CLARK, D.A.,, MARFAT, A. & GOTO G.
(1980b). Total synthesis of slow reacting substances
(SRS) ‘Leukotriene C-2’ (11 trans leukotriene C) and
leukotriene D. Tetrahedron Letters, 21,3143 -3146.

COREY, E.J., MARFAT, A., GOTO, G. & BRION, F. (1980C).
Leukotriene B. Total synthesis and assignment of
stereochemistry. J. Am. Chem. Soc., 102, 7984-7985.

DAHLEN, E-E, HEDQVIST, P., GRANSTROM, E.,
LINDGREN, J-A. & PETRONI, A. (1983). Relative im-
portance of leukotrienes and cyclo-oxygenase products
in bronchoconstriction. Proc. Vith International Confer-
ence on Prostaglandins, Florence. p.320. New York:
Raven Press.

DRAZEN, J.M. & SCHNEIDER, M.W. (1978). Comparative

in significant quantities in the lung in response to
local leukotriene administration.

Our in vitro findings also suggest that the principal
component of sulphidopeptide leukotriene-induced
contraction of GPLS is primary. Previous reports of a
substantial contribution of thromboxane A, to the
LTC,- and LTD4-induced contractions of GPLS, at
leukotriene concentrations of less than 100 pM (Piper
& Samhoun, 1981; Zijlstra et al., 1982) are based
upon the superfusion cascade system where the
leukotriene-induced contraction was shown to be
mediated by thromboxane A, possibly released as a
consequence of tissue agitation (Orehek et al., 1973).
An entirely primary contractile effect of LTC, was
also observed by others (Dahlén, Hedqvist, Gran-
strdm, Lindgren & Petroni, 1983), in a conventional
organ bath such as was used in the present study.

This work was supported in part by Grants AI-07722,
HL-17382 and RR-05669, from the National Institutes of
Health, and in part by a Grant from the National Science
Foundation. A.G.L. is the recipient of fellowships from the
Wellcome Trust and the British Medical Research Council.

The technical expertise of Hope Stogryn and Peter
Lacouture and the secretarial assistance of Eleanor Dowl-
ing are gratefully acknowledged.

responses of tracheal spirals and parenchymal strips to
histamine and carbachol in vitro. J. Clin. Invest., 61,
1441-1447.

DRAZEN, J. M., AUSTEN, KF, LEWIS, R.A,, CLARK, D.A,,
GOTO, G., MARFAT, A. & COREY, E.J. (1980). Com-
parative airway and vascular activities of leukotrienes
C-1 and D in vivo and in vitro. Proc. natn. Acad. Sci.
U.S.A.,77,4354-4358.

ENGINEER, D.M,, MORRIS, H.R,, PIPER, P.J. & SIROIS, P.
(1978). The release of prostaglandins and thrombox-
anes from guinea pig lung by slow reacting substance of
anaphylaxis, and its inhibition. Br. J. Pharmac., 64,
211-218.

GORDON, D., NOURI, AME. & THOMAS R.U. (1981).
Selective inhibition of thromboxane biosynthesis in
human blood mononuclear cells and the effects of
mitogen-stimulated lymphocyte proliferation. Br. J.
Pharmac., 74, 469-475.

HAMBERG, M., SVENSSON, J. & SAMUELSSON, B.
(1975A). Thromboxanes: a new group of biologically
active compounds derived from prostaglandin en-
doperoxides. Proc natn. Acad. Sci. US.A., 72,
2994-2998.

HAMBERG, M., HEDQVIST, P., STRANDBERG, J., SVENS-
SON, J. & SAMUELSSON, B. (1975B). Prostaglandin en-
doperoxides IV. Effects on smooth muscle. Life Sci., 16,
451-462.

HAMEL, R., MASSON, P., FORD-HUTCHINSON, AW,
JONES, T.R., BRUNET, G. & PIECHUTA, H. (1982). Dif-



LEUKOTRIENE ACTIVITY ON GUINEA-PIG LUNG STRIPS 53

fering mechanisms for leukotriene D4-induced bron-
choconstriction in guinea pigs following intravenous
aerosol administration. Prostaglandins, 24, 419-432.

KELLAWAY, C.H. & TRETHEWIE, E.R. (1940). The libera-
tion of a slow-reacting substance smooth muscle-
stimulating substance in anaphylaxis. Q. J. exp. Physiol.,
30, 121-145.

KRELL, R.D.,, OSBORN, R., VICKERY, L., FALCONE, K.,
O’DONNELL, M., CLEASON, J., KINZIG, C. & BRYAN, D.
(1981). Contraction of isolated airway smooth muscle
by synthetic leukotrienes C4 and D4. Prostaglandins, 22,
387-409.

LEITCH, A.G., AUSTEN, K.F,, COREY, E.J. & DRAZEN, J M.
(1982). Inhibition of the pulmonary effects of leukot-
riene D4 by indomethacin in the anaesthetized guinea
pig. Am. Rev. Resp. Dis., 128, 66.

LEITCH, A.G., COREY, EJ., AUSTEN, K.F., & DRAZEN, J M.
(1983). Indomethacin potentiates the pulmonary re-
sponse to acrosol leukotriene Cg4 in the guinea pig. Am.
Rev. Resp. Dis., (in press).

LEWIS, R.A,, AUSTEN, K.F, DRAZEN, JM,, CLARK, D.A,,
MARFAT, A. & COREY, EJ. (1980a). Slow reacting
substances of anaphylaxis: identification of leukotrienes
C-1 and D from human and rat sources. Proc. natn.
Acad. Sci. US.A., 77,3710-3714.

LEWIS, R.A,, DRAZEN, J M, AUSTEN, K F.,CLARK,D.A. &
COREY E.J. (1980b). Identification of the C(6)-s-
conjugate of leukotriene A with cysteine as a naturally
occurring slow-reacting substance of anaphylaxis (SRS-
A). Importance of the 11-cis-geometry for biological
activity. Biochem, biophys. Res. Commun., 96,
271-277.

MATHE, A.A., STRANDBERG, K. & YEN, §-S. (1977). Pros-
taglandin release by slow reacting substance from guinea
pig and human lung tissue. Prostaglandins, 14,
1105-1115.

MORRIS, H.R., TAYLOR, G.W,, PIPER, P.J. & TIPPINS, J.R.
(1980). Structure of slow-reacting substance of
anaphylaxis from guinea pig lung. Nature, 2885,
104-108.

MORRIS, H.R., TAYLOR, G.W., JONES, CM,, PIPER, PJ,,
SAMHOUN, M.N. & TIPPINS, J.R. (1982). Slow reacting
substances (leukotrienes) enzymes involved in their
biosynthesis. Proc. natn. Acad. Sci. US.A., 79,
4838-4842.

MURPHY, R.C., HAMMARSTROM, S. & SAMUELSSON, B.
(1979). Leukotriene C: a slow reacting substance from
murine m ma cells. Proc. natn. Acad. Sci.
U.S.A.,76,4275-4279.

OMINI, C., FOLCO, T., VIGANO, T., ROSSONI, G., BRUNEL-

LI, G. & BERTI F. (1981). Leukotriene C4 induces gen-
eration of PGI, and TXA; in guinea pigs in vivo. Phar-
mac. Res. Commun. , 13, 633-640.

OREHEK, J., DOUGLAS, J.S., LEWIS, A.J. & BOUHUYS, A.
(1973). Prostaglandin regulation of airway smooth mus-
cle tone. Nature, New Biol., 245, 84-85.

PIPER, P.J. & SAMHOUN, M.N. (1981). The mechanism of
action of leukotrienes C4 and D4 in guinea-pig isolated
perfused lung and parenchymal strips of guinea pig,
rabbit and rat. Prostaglandins, 21, 793-803.

SCHNEIDER, M.W. & DRAZEN, J.M. (1980). Comparative
in vitro effects of arachidonic acid metabolites on trache-
al spirals and parenchymal strips. Am. Rev. Resp. Dis.,
121, 835-842.

SCHIANTARELLI, P, BONGRANI, S. & FOLCO, G. (1981).
Bronchospasm and pressor effects induced in the guinea
pig by leukotriene C4 are probably due to release of
cyclo-oxygenase products. Eur. J. Pharmac., 73,
363-366.

SIROIS, P., BORGEAT, P, JEANSON, A, ROY, S. & GIRARD,
G. (1980). The action of leukotriene B4 on the lung.
Prostaglandins and Medicine, 5, 429-444.

TYRODE, M.V. (1910). The mode of action of some purga-
tive salts. Archs int. Pharmac., 20, 205-223.

UENO, A., TANAKA K., HIROSE, R., SHISHIDO, M. &
KATORI, M. (1983). Possible involvement of thrombox-
ane in hypertensive and brocho-constrictive effects of
leukotrienes C4 and Dy4. In Advances in Prostaglandin,
Thromboxane and Leukotriene Research Series, Proc.
Vth International Conference on Prostaglandins, Flor-
ence. p.483. New York: Raven Press.

VARGAFTIG, B.B., LEFORT, J. & MURPHY, R.C. (1981).
Inhibition by aspirin of bronchoconstriction due to
leukotrienes C4 and Dy in the guinea pig. Eur. J. Phar-
mac.,72,417-418.

WEICHMAN, B.M., MUCCITELLI, R.M., OSBORN, R.R.,
HOLDEN, D.A., GLEASON, J.G. & WASSERMAN, M.A.
(1982). In vitro and in vivo mechanisms of leukotriene-
mediated bronchoconstriction in the guinea pig. J. Phar-
mac. exp. Ther., 222,202-208.

ZIJLSTRA, F.J., ADOLFS, M.J.P, VINCENT, J.E. & BONTA,
LL. (1983). The release of thromboxane A; from the
guinea-pig lung parenchymal strip by leukotrienes and
bradykinin as determined by bioassay and radio-
immunoassay of thromboxane B,. Comparison with
human lung strips. In Advances in Prostaglandin,
Thromboxane and Leukotriene Research Series, ProcVth
International Conference on Prostaglandins, Florence.
p- 342. New York: Raven Press.

(Received December 21, 1982.
Revised May 12, 1983.)



