
Short communications 2491 

4. D. L. Garbers and R. A. Johnson, J. biol. Chem. 250, 
8849 (1975). 

5. C. Londos and M. S. Preston, J. biol. Chem. 252,.5957 
(1977). 

6. L. S. Bradham, ~~0~~~. b~phys. Actu 276,434 (1972). 
7. K. von Hungen and S. Roberts, Nature New Biol. 242, 

58 (1973). 
8. C. 0. Brostrom, Y-C. Huang, B. M. Breckenridge and 

D. J. Wolff, Proc. natn. Acad. Sci. U.S.A. 72, 64 
(1975). 

9. W. Y. Cheung, L. S. Bradham. T. J. Lynch, Y. M. 
Lin and E. A. Tallant, 3iochem. bjophys. Res. Com- 
mun. 66, 1055 (1975). 

10. I. MacDonald, Biochim. biophys. Acta 397,244 (1975). 
11. E. J. Neer, J. biol. Chem. 254, 2089 (1979). 
12. Y. C. Clement-Cormier, R. G. Parrish, G. L. Petzold, 

J. W. Kababian and P. Greengard, .J. Neurochem. 2% 
143 (1975). 

13. M. Deschodt-Lanckman, P. Robberechet and J. Chris- 
tophe, Fedn Eur. Biochem. Sot. Lett. 83, 76 (1977). 

14. E. J. Neer, J. biol. Chem. 248, 4775 (1973). 
15. G. Krishna, B. Weiss and B. B. Brodie, J. Pharmac. 

exp. Ther. 163, 379 (1968). 
16. G. J. S. Rao, M. Del Monte and H. L. Nadler, Nature 

New Biol. 232,253 (1971). 
17. 0. H. Lowry, N. J. Rosebrough, A. L. Farr and R. 

J. Randall, J; biol. Chem. 193, 265 (1951). 
18. J. L. Bailey, Techniques in Protein Chemistry, p. 340. 

Elsevier, New York (1967). 
19. H. R. Besch, Jr., L. R. Jones, J. W. Fleming and A. 

M. Watanabe, J. biol. Chem. 252, 7905 (1977). 
20. J. P. Perkins and M. M. Moore, J. biol. Chem. 246, 

62 (1971). 
21. E. J. Neer, J. biol. Chem. 253, 1498 (1978). 
22. J. Bonnafous, J. Dornand and J. Mani, Biochem. bio- 

phys. Res. Commun. 86, 536 (1979). 
23. U. Pick and E. Racker, Biochemistry 18, 108 (1979). 

Eiochemicfzl Pharmacology, Vol. 30, No. 17, pp. 2491-2493, 1961. 
Printed in Great Britain. 

GOO&2952/811172491~3 902.0010 
@I 1981 Pergamon Press Ltd. 

Leukotriene C4 stimulates TXA;! formation in isolated sensitized guinea pig lungs 

(Received 19 January 1981; accepted 23 March 198i) 

The leukotrienes constitute a new group of biologically 
active compounds derived from polyunsaturated fatty acids 
[l-5]. Leukotriene A4 (LT&), an unstable epoxide inter- 
mediate, is formed from arachidonic acid via 5- 
hydroperoxy-6,8,11,14-eicosatetraenoic acid. It can be 
transformed enzymatically by hydrolysis into LTB4 and by 
addition of glutathione into LTCP (S(S)-hydroxy-6(R)& 
glutathionyl-7,9-tr~~-ll ,l~c~-eicosatetraenoic acid). 
LTCh is converted into the ~~es~nding cysteinylgly~ine 
derivative (LTD4) by r_gtutamyl ~~speptidase [6]. Slow 
Reacting Substance of Anaphylaxis (SRS-A) which is an 
important mediator in immediate hypersensitivity reactions 
has been shown to be due to LTC4 and LTD4 [5,7]. 

Crude preparations of SRS-A have been found to stimu- 
late release of thromboxane AZ (TXA2) from guinea pig 
lungs [8,9]. Sensitized lungs release more TXAZ than nor- 
mal lungs following stimulation by crude SRS-A [Q]. It was 
therefore of interest to study the effect of chemically pure 
LTC4 on the release of thromboxane from guinea pig lungs. 
The effect of an SRS-A antagonist (FPL55712) on the 
SRS-A stimulated release of thromboxane was also studied 
WI. 
method 

Lungs from actively sensitized guinea pigs [ll] (308- 
400 g) were used. The organs were removed and perfused 
through the pulmonary artery with Krebs-bicarbonate soi- 
ution at a flow rate of 10 ml mm-*. The pulmonary outflow 
continuously superfused two spirally cut rabbit aortas 
(RbA), in order to detect TKAZ-like material. The bioassay 

tissues were first challenged with a single dose of nora- 
drenaline (NA, 1 nmole) in order to assess their reactivity 
and subsequently treated, throughout the experiment, with 
a mixture of antagonists [12] and with indomethacin 
(1 pg ml-lmin-l) to increase their sensitivity. Changes in 
the tone of the tissues were recorded with isometric trans- 
ducers (Grass model FT 03). 

After passage over the assay organs, the pulmonary 
effluent was collected for periods of 1 min directly into 
excess methanol and subsequently assayed for mono-0 
methyl-TXBz [ 131. This compound is an indicator of TXAZ. 
The collection of the perfusate was started directly after 
administration of LTG to the lungs; the maximal biological 
activity was re@tered during the collection time. 

Chemically pure leukotriene Ca was prepared at the 
Karolinska Institutet, Stockholm, Sweden, as previously 
described [2]. 

Experimental data were processed according to the 
method of factorial analysis of variance for completely 
randomized design with two factors at two levels. Multiple 
comparison according to Duncan was also performed [14]. 

Resuits 

When LTG (0.5~2.Zpmoles) was injected as a bohts 
into the isolated lungs of ov~bum~ sensitized guinea pins, 
a dose dependent formation of vasoactive material-was 
observed (Fig. 1). No direct effect of LTC4 on the isolated 
vessels was robserved (Fig, 1) and pretreatment of the 
isolated lungs with eicosatetraynoic acid (1 &g ml-’ min-*) 
prevented fo~atio~ of the vasoactive material. 
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Fig. 1. Effect of Leukotriene Ce (LTCd) on the generation of thromboxane AZ-like material in ovalbumin 
sensitized lungs from guinea-pig. The bank of tissues in cascade consists of strips of rabbit aortas. (o.t.) 
Denotes an injection directly over the tissues in cascade. (t.1.) Denotes an injection through the lungs. 
Noradrenaline (NA, 1 nmole injected o.t) was used to check the reactivity of the RbA which were 

subsequently treated with a mixture of antagonists to prevent the effect of unwanted substances. 

The presence of TXA2 in the lung perfusate was also 
proven and quantitated by radioimmunoassay. The results 
of these experiments, which are in agreement with those 
obtained by bioassay, are reported in Fig. 2. Basal release 
of TXA2 was low, amounting to around 4pmole/min of 
mono-0-methyl-TXB1 after treatment of the sample with 
methanol. LTC4, given as bolus injections, strongly 
increased the output of TXA2 (Fig. 2). After an injection 
of 0.55 pmoles of LTC4, the measured level of mono-O- 
methyl-TXB2 increased to 20.6 pmoles, whereas doses of 
1.1 and 2.2 pmoles or LTCd stimulated the TXAs formation 
even further (measured amounts of mono-0-methyl-TXB2, 
71.6 pmoles and 173.4 pmoles, respectively, in the meth- 
anol treated samples). 

Pretreatment of the guinea pig lungs with FPL 55712 at 
the concentration of 10eR M inhibited the response to LTG. 
The blockade was rapid in onset and recovery took place 
within minutes after stopping the perfusion with FPL 55712 
(Figs. 1 and 2). 

Discussion 

The recent discovery that leukotrienes are a new group 
of biologically active compounds (including SRS-A), 
derived from arachidonic acid indicates that this precursor 
fatty acid has a pivotal role as modulator of various cell 
functions. SRS-A is an important mediator in asthma and 
other immediate hypersensitivity reactions [15] and its 
capacity to promote formation of TXA2 in lungs has been 
reported [8,9]. Indeed it appears that SRS-A owes part of 
its bronchoconstrictor effect to the augmented synthesis of 
TXA2 which is one of the most potent contractile agents 
of smooth muscle of vascular and respiratory origin [ 16, 171. 

The capacity of LTCe to stimulate formation of TXA2 
in isolated sensitized guinea pig lungs, indicates the exist- 
ante of interrelationships between these biosynthetic path- 
ways within the eicosanoid system. Therefore LTG, 
together with its own effects on peripheral pulmonary 
mechanics [7], is able to trigger a processof bioamphfication 
through TXAr. The fact that FPL 55712 antagonizes the 
TXAZ-releasing ability of LTG seems to to suggest that 
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Fig. 2. Effect of Leukotriene Cd (LTCJ) on thromboxane 
A2 generation in ovalbumin sensitized lungs of guinea-pig 
during the first minute after exposure of the lung to LTCd. 
TXAz was measured as mono-O-methyl thromboxane B2. 
C denotes control conditions and each bar represents the 
S.E. mean of 5 experiments. Duncan test gives the following 
results for the comparison between each two means: 
C vs LTCd 0.55 pmoles = highly significant (P < 0.01); 
C vs FPL 8 LTCd 2.2 pmoles = non significant (P > 0.5). 
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the activation of the eicosanoid system may invoIve specific 
receptors for LTC4 in guinea pig lung. In fact pyriIamine, 
a histamine HI-receptor antagonist, does not prevent TXAz 
generation in nonsensitized lungs due to LTCJ (G. C. Folco, 
unpublished observation). 

The remarkable potency of LTCd in triggering TXAz 
generation in sensitized lungs, might be partly due to con- 
comitant release of histamine from sensitized cells caused 
directly by LTC+ It is of interest in this context that lipox- 
ygenase products have been shown to increase the release 
of histamine from perfused guinea pig lung (181. Further 
studies are required to settle this point. 
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On the nature of the interaction between chlorpromazine and the muscarinic 
receptor 

(Received 20 March 1981; accepted 9 April 1981) 

Chlorpromazine is an effective antagonist on a remarkable 
range of drug receptors and biochemical systems. At recep- 
tors for which it has a high affinity, such as histamine-H,, 
m,-adrenergic and dopaminergic, it seems very Iikely that 
it acts as a competitive inhibitor. However, on receptor 
systems for which chlorpromazine has a lower affinity it is 
not so certain that the interaction is competitive and there 
is seldom any experimental evidence which allows a firm 
conclusion to be drawn. Hill coefficients of unity for curves 
of the inhibition of the binding of JH-receptor ligands are 
consistent with either competitive or non-competitive 
inhibition. Similarly, a parallel shift of agonist log dose- 
response curves in intact tissues with an appreciable ‘spare’ 
receptor population could indicate either a competitive or 
an effectively irreversible blockade [l]. Chlorpromazine 

has potent membrane actions [2] and it is possible that with 
some receptors inhibition could be the result of a pertur- 
bation of the receptor-membrane interface, particularly at 
higher concentrations of the drug. There is some suggestive 
evidence that such could be the case with the muscarinic 
receptor. 

Low concentrations of chlorpromazine produce a parallel 
shift of the log dose-response curve for the 
acetylcholine-induced contraction of the rabbit ileum, but 
at higher concentrations the curve is flattened 131. This 
effect is similar to that of tetracaine [4], and for this local 
anaesthetic a study of the inhibition of the binding of 
[3H]quinuclidinyl benzilate, [3H]QNB, a selective ligand 
for the muscarinic receptor [5], indicated that at low con- 
centrations the inhibition is competitive, but that at higher 


