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Release of slow-reacting substance of 
anaphylaxis from dispersed pig lung 
cells: effect of cycle-oxygenase and 
lipoxygenase inhibitors 

N. A. M. Paterson, M.B., F.R.C.P.(C), 3. F. Burka, Ph.D., and I. D. Craig, MB. 

London, Ontario 

Study qf the release of slow-reacting substance of anaphylaxis (SRS-A) ,from lung cells has been 

hampered by the lack of a suitable animal model. Using both immunologic and pharmacologic 
stimuli, we have obtained histamine and SRS-A release from dispersed pig lung cells containing 
6% mast cells (with a histamine content qf I .9 pglcell). Lung cells dispersed from actively 
sensitized (with intratracheal Ascaris antigen) but not unsensitized pigs released both histamine 
(mean net release 33%) and SRS-A (mean release, 47 units/IO7 cells) when challenged with 
Ascaris antigen. Greater release qf histamine (mean net release 52%) and qf slow-reacting 
substance (SRS) (mean release 701 unitsilO’ cells) was induced by challenge with the calcium 
ionophore A23187. The pharmacologic and physicochemical characteristics of the SRS together 
with its projle, ef enzymatic inactivation resembled those described ,for SRS-A released from 
human lung. Both antigen-induced and A23/87-induced SRS(-A) release were enhanced by 
indomethacin, a cycle-oxygenase inhibitor, but inhibited by both phenidone (KS0 35 t&f) and 
eicosatetraenoic acid (IC50 15 pM), inhibitors of both cycle-oxygenase and lipoxygenase, 
confirming that generation of SRS( -A) by either stimulus required an intact lipoxygenase 
pathway of arachidonic acid metabolism. 

Slow-reacting substance of anaphylaxis (SRS-A)* 
is released following challenge with antigen or anti- 
IgE of passively sensitized human lung fragments’ or 
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*In this paper the term SRS-A is used if the activity has been 
generated by an immunologic stimulus (in this study specific 
antigen) with or without corroborative data obtained using a 
pharmacologic stimulus, and the term SRS if the material has 
been generated solely by a pharmacologic stimulus (in this study 
the calcium ionophore A23 187). 

dispersed human lung cells.* Partially purified SRS-A 
constricts human airway smooth muscle,33 4 and indi- 
rect evidence obtained in dogs5 suggests that SRS-A 
causes the reduction in mucociliary clearance induced 
in atopic asthmatics by aerosolized antigen.6 Thus 
SRS-A may be an important mediator of the pulmonary 
response to inhaled antigen in allergic asthmatics. In 
addition, however, an incompletely characterized 
slow-reacting substance (SRS) has been detected in the 
airway secretions of nonallergic adult asthmatics’, 8 
and of a majority9 or a minority8 of patients with 
chronic bronchitis. SRS has also been detected in the 
airway secretions of dogs subjected to acute lung injury 
by exposure to an acid aerosol.‘o Thus it is likely that 
SRS(s), which may or may not be identical to SRS-A, 
contributes to the pathogenesis of nonallergic asthma 
and possibly of other lung diseases. 

Studies of the pathobiology of SRS release from 
lung have been hampered by the lack of a suitable in 
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vitro model. The use of human lung cells* is attrac- 
tive, but suitable specimens are obtained only when 
surgical resections are performed. Furthermore the 
snrgical population is skewed in terms of age and 
concomitant lung disease. Hence we wanted to de- 
velop a reliable animal model of SRS release from 
lung, using dispersed cells rather than fragments or 
vascular perfusion, to minimize the contribution of 
dii‘fusion or nonspecific binding of pharmacologic 
a@:nts and released mediators. We were pleased to 
find that dispersed pig lung cells released large 
amounts of SRS when stimulated pharmacologically 
(with the calcium ionophore A23187) and that cells 
from sensitized pigs also released SRS-A when incu- 
bated with specific antigen. 

Recently considerable evidence has accrued that 
S&(--A) is generated by the lipoxygenase pathway 
of arachidonate metabolism. “3 I2 Depending on the 
paticular cell source and activating stimulus, the SRS 
hair been shown to be either leukotriene D,r3* rJ 
leu&otriene C,‘” or a mixture of leukotrienes C and 
D 6* ” Using indomethacin, a cycle-oxygenase in- 
hibitor, ’ H and phenidonelg and eicosatetraenoic acid,20 
inhibitors of both cycle-oxygenase and lipoxygenase, 
we found that the release of SRS-A by either antigen 
or .~\23 187 required an intact lipoxygenase pathway of 
arachidonate metabolism. 

amberlite XAD-8 (BDH Chemicals, Toronto, Ontario), 
silicic acid (Biosil A, 200-400 mesh, Bio-Rad Laboratories, 
Ricr: mond, Calif.), gelatin (Difco Laboratories, Detroit) 
tryprn blue (Matheson, Coleman and Bell, Norwood, 
Oh&l), limpet arylsulfatase type V, a&opine sulfate, de- 
oxyribonuclease type I, HEPES, soybean lipoxidase type 
IV, &nitrocatechol, nitrocatechol sulfate, I-phenyl,3-pyra- 
zolioone (phenidone), and thermolysin (Sigma Chemical 
Co., St. Louis) were purchased from the manufacturers. All 
solticnts were of nanograde quality. Eicosatetraenoic acid 
(ET”A) (Roche), indomethacin, and mepyramine maleate 
(Merck-Frosst Laboratories, Dorval, Quebec) were gifts. 
The :alcium ionophore A23187 was kindly donated by Dr. 
R. Dolman (Eli Lilly & Co., Toronto) and Fisons com- 
pourrd FPL557 12 by Mr. P. Sheard (Fisons Limited, Lough- 
borough, Leicestershire). Dr. G. Strejan (Department of 
Micmbiology and Immunology, University of Western Gn- 
tario I generously provided the concentrated Ascuris antigen 
(36 cngiml), and Dr. J. Rokach (Merck-Frosst Laboratories) 
the r!eference leukotriene D+ 

Setheitiution of pigs 

Oiitbred pigs (3 mo old, weighing approximately 20 kg) 
were anesthetized and intubated, and Ascaris antigen (300 
pg in 10 ml sterile saline) was instilled into the lungs via a 
catheter passed down the endotracheal tube, the exposure to 
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TM8l.E 1. Constituents of the LC population 

CdWW t@e8n (%y” w iwee 

Mast ceils 
Neutrophils 
Alveolar type 

II cells 
Macrophages 
Lymphocytes 
Eosinophils 
Plasma cells 
Other cellsf 
Unidentified 

6.2 0.7 
7.4 I.5 

5.8 0.4 2 to 8 
25.7 1.6 15 to 36 
8.3 0.6 St0 12 
7.5 0.7 0 to 9 
1.4 0.3 0 to 4 
5.3 0.5 2 to 9 

32.4 2.0 20 to 43 

3 to 11 
I to 20 

*Data are the means of 12 experiments in which morphologic 
assessment was made. 

Wther cell types recognized included goblet cells, ciliated tells, 
and Clara cells. 

antigen being maximized by frequent repositioning of the 
catheter and by postural changes during the institlation. The 
pigs were killed 14 to 21 days after sensitization. 

Lung ceil d&mrsion 

The pig was anesthetized and killed by exsanguination 
and the lungs perfused in situ via a pulmonary artery can- 
nula until the effluent was blood free. The lungs were then 
removed; dissected free of pleura, major airways, and blood 
vessels; sliced (Mcllwain tissue chopper, Mjckle Labora- 
tory Engineering Co., Ganshell, Surrey) into cubic millime- 
ter fragments; and washed in Tyrode’s buffer (containing 
per liter NaCl 8 gm, KC1 0.2 gm, MgCI, 0.1 gm, NaH$?D, 
0.5 gm, NaHCO, 1 gm, and glucose 1 gm) with calcium 
(normally 0.2 gmil) omitted. In a modification of the 
method of Frazier et al.” the washed fragments were then 
incubated for 3 hr at 25” C in Tyrode’s solutiatl buffered to 
pH 7.4 with 2.5 mM HEPES and containjng thermoJysin 
(50 Kg/ml) and DNase (30 @g/ml). Cells were collected by 
sieving through nylon cloth (B. & S. H. Thompson Co. 
Ltd., Scarborough, Ontario) at I-hr intervals. After resus- 
pension in Tyrode’s solution containing gelatin (I mgiml) 
and DNase (30 @g/ml) but not calcium (TGD), the cells 
were washed twice in TGD. They were then counted in a 
Newbauer hemocytometer chamber (American Optical Co., 
Buffalo, N. Y .) by phase contrast microscopy, with viabil- 
ity assessed by their appearance in phase contrast, by ex- 
clusion of 0.5% trypan blue dye, and in the case of mast 
cells by spontaneous histamine release. In general phase 
contrast microscopy gave lower estimates of viability than 
did trypan blue exclusion. 

Smears of the cell suspension were fixed with Aquacyte 
(Maynard Diagnostics, Mississauga, Ontario), and replicate 
smears were stained with hematoxylin and eosin, toluidine 
blue, and Papanicolaou’s stain. Aliquots of the cell suspen- 
sion were prepared for electron microscopy by exposure to 
3% glutaraldehyde in Sorensen’s phosphate buffer at room 
temperature for 30 min. then centrifuged into a pellet, held 



428 Paterson et al. J. ALLERGY CLIN. IMMUNOL. 
JUNE 1981 

FIG. 1. A pig lung mast cell. The reticular and crystalline 
cytoplasmic granules are seen. 

overnight at 4” C, rinsed in buffer, postfixed for 1 hr with 
osmium tetroxide in Sorensen’s phosphate buffer, and em- 
bedded in Epon. Differential counts were performed on a 
minimum of 200 cells. 

Mediator release by A23187 and antigen 
Replicate cell suspensions in TGD containing 1 mM cal- 

cium (TGD-Ca++) were distributed into polypropylene 
tubes in concentrations of lo7 to 10” cells/ml (this range of 
cell concentrations having been found in preliminary exper- 
iments to give maximal total SRS release) and incubated for 
5 min at 37’ C. Each experimental condition was performed 
in duplicate. An aliquot of a solution in TGD-Ca++ of As- 
curis antigen or of the calcium ionophore A23187 (freshly 
prepared from a stock solution [l mg/ml] in ethanol by 
dilution into TGD-Ca++ spinning in a Vortex mixer) was 
then added. The final concentration of ethanol never ex- 
ceeded 0.5% and had no effect on mediator release. After 
incubation at 37” C for the desired time the reaction was 
stopped by the addition of 2 ml chilled TGD. The cells were 
sedimented by centrifugation and the supematant solutions 
decanted. The cell pellets were then resuspended in TGD 
and disrupted by repeated freeze-thawing. 

Assays 
Histamine was measured as previously described,* ex- 

cept the SRS-A antagonist FPL5571222 was added in a con- 
centration (400 nM) that reduced SRS contractions by over 
80% but did not alter the ileal response to histamine. The 
net percentage release, corrected for spontaneous release, 
was then calculated according to the standard formula.2 
For SRS bioassay FPL55712 was omitted and 1 PM 
mepyramine maleate added.” The amount of SRS was de- 
termined by interpolation from a dose-response curve con- 
structed over a fourfold range by dilutions of a house stan- 
dard. A concentration of 1 unit/ml standard caused an ileal 
contraction equivalent to that induced by a histamine con- 
centration of 5 rig/ml and was equivalent to 5 units/ml 
standard preparation of rat SRS-A (kindly donated by the 
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FKS. 2. Dose-response relationship of mediator release by 
A23187. LC were incubated for 30 min at 3P C with varied 
A23187 concentrations and the release of SRS (o-1 
and histamine (O----O) measured. Mean results (rSEM) of 
six experiments are shown. Mean maximum SRS release 
was 3770 units and of (net) histamine release 69%. 

late Dr. R. P. Grange). After completion of the experiments 
presented in this study, the house standard was calibrated 
against synthetic leukotriene D, (generously supplied by Dr. 
J. Rokach, Merck-Frosst Laboratories). The iledl contrac- 
tion induced by 1 unit/ml was equivalent to that induced by 
250 pg/ml leukotriene D,. Arylsulfatase activity was as- 
sayed at pH 5.7 as previously described.* 

Partial purification of SRS 
SRS activity contained in the supematant solutions of 

challenged cells was partially purified by a combination of 
previously described methods. ‘I 23 After extraction into 80% 
ethanol and incubation with 0.1 N NaOH (30 min, 37“ C) 
the SRS was desalted by chromatography on Amberlite 
XAD-8 (1 X 15 cm column). After washing with water (30 
ml) the SRS was eluted with 80% ethanol (30 ml). The 
eluate was evaporated to dryness, resuspended in methanol, 
added to a slurry of silicic acid (100 mg) in methanol, and 
the mixture evaporated to dryness. The dried silicic acid 
was then applied to a column (0.7 X 6 cm) of silicic acid 
that had been activated (100” C, 20 hr) and washed (with 
excess hexane). The column was then eluted with succes- 
sive 15-ml volumes of hexane, ether, ethyl acetate, 
chloroform, chloroform-methanol (in ratios of 9: 1, 8: 2, 
713, 6:4, 5:5 and 4:6), and methanol. 

RESULTS 
Lung cell dispersion 

The yield of viable nucleated lung cells (LC) follow- 
ing enzymatic dispersion of parenchymal fragments 
was 5.7 x 10’ -C 0.3 x 10’ LC/gm (mean k SEM, 
n = 22). The viability was 92% + 2% (mean + 
SEM, n = 12, range 83% to lOO%), and con- 
tamination by red cells varied from 25% to 64% (av- 
erage 5 1%). As shown in Table I, the LC population 
included mast cells, neutrophils, alveolar type II epi- 
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FIG. & Time course of mediator release by A23187. LC 
were incub#ed at 37” C for the periods shown with 6 PM 
A23187 8nd the e of SRS (0~ ) and histamine 
(o---.o) rwemured. Meen results (rSEM) of five experi- 
meti 8m shown. k&m maximum SRS release w8s 7920 
uniti and of (net) histamine release 73%. 

cells, macmphages, lymphocytes, and eosino- 
with smaller numbers of other cell types. An 

of 32.4% of the cells remained unidentified. 
The L&amine content of the mast cells, which consti- 
tuted 6.2% + 0.7% (mean +- SEM, n = 12, range 
3% to 11%) of the population (and thus 3.5 X lo6 
mast cellslgm lung) was 1.9 +- 0.4 pg/cell (mean + 
SEM, n = 9, range 0.7 to 5.5 pg/cell), representing 
38.5% f. 5.3% (mean + SEM, n = 23) of the initial 
lung histamine. Spontaneous histamine release from 
the mast cells was 7.0% 2 0.5% (mean + SEM, 
n = 26). Transmission electron microscopy (Fig. 1) 
revealed that the mast cells resembled human lung 
mast cells more than rat peritoneal mast cells in that 
surface ridges were pronounced and the cytoplasmic 
g les, which were largely intact, were pleomor- 
phic, with crystalline and reticular forms. The content 
of same granules was organized into concentric rings, 
reminiscent of the characteristic scrolls and whorls 
repc:rted only in human mast ceils.2j 24, 25 

When incubated with A23187 LC exhibited a 
concentration-dependent release of histamine and 
SW (Fig, 2). The threshold A23 187 concentration for 
SitS release was usually 2 PM, and maximal release, 
701 -t 109 units/IO’ LC (mean & SEM, n = 19>, 
equivalent to 175 ng leukotriene Dq/107 LC and to 
4000 units -e 620 units/gram original lung tissue, 
ww obtained with 6 PM A23187 with less release at 
20 PM A23187. In contrast net histamine release, 
which was 52% -t- 8% at 6 PM A23187, increased to 
64H0 z?l 5% at 20 CM A23 187. The net release of the 
intracellular marker enzyme arylsulfatase rose from 
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Ascaris antigen fforn eet&znd LC. .&. 
LC were ineu 
3Ominat3YC,sndthe 3Ominat3YC,sndthe 
histamine (A CI O) we8 histamine (A CI O) we8 
dition w8s performed in duplicate. dition w8s performed in duplicate. 

12% + 4% (mean + SEM, n = 3) at 6 PM to 
21% + 6% at 20 @I. 

In kinetic experiments with 6 pM A23187, hista- 

n = 5) began after 1 min and 
plete by 10 min (Fig. 3), whe 
units + 300 units/107 LC) 
and peaked at 15 min, the s 
presumably reffectin 

dent release of histamine 
(Fig. 4), the mean ma 

12 ng leukotriene D4/107 LC 
tion of cells from unset&i2 
gen over the same range of c 

sitized pigs were incubated 

maximum release at 1 d :~irnUrn Fe- 
lease at 3 min, with a more d&y& release of SW-A, 
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FIG. 5. lime course of mediator release by Ascaris anti- 
gen. Sensitized LC were incubated at 3P C with Ascaris 
antigen (IO pglml) for the periods shown and the release 
of SW-A (OH ) and (net) histamine (o----o) measured. 
Mean data (rtSEM, n = 4) are shown. The mean maxi- 
mum release of SRS-A was 66 units/IO’ LC and of hista- 
mine 22%. 

maximal at 15 min. Both histamine and SRS-A were 
released more rapidly by antigen than by A23187. 

Characterization of SRS 
After extraction into 80% ethanol and treatment 

with alkali, SRS was applied to an amberlite XAD-8 
column and eluted with 80% ethanol (Table II). The 
SRS was then applied to a silicic acid column with the 
bulk of the recovered SRS appearing in the 6: 4 and 
5 : 5 chloroform: methanol fractions (Table II). In five 
experiments, three of which are shown in Table III, 
SRS was inactivated by arylsulfatase (mean rate, 17 
units/arylsulfatase unit/hr) and lipoxidase (mean rate 
3.4 units/pg lipoxidase/hr) but not by thermolysin. 
SRS was also characterized pharmacologically: the 
average time required for a half maximal ileal con- 
traction of both SRS and SRS-A was 24 set, similar to 
that described by Oming et al. I4 for leukotriene D. The 
ileal contractions induced by crude SRS, SRS eluted 
from silicic acid, and SRS-A were susceptible to inhi- 
bition by FPL55712, the I&, for relaxation of the 
SRS-contracted ileum being 34 f 10 nM with greater 
than 75% inhibition achieved by 400 nM, a concentra- 
tion that had no effect on histamine contractions. 

Effect of manipulations of arachidonic 
acid metabolism 

When LC were pretreated with indomethacin, an 
inhibitor of cycle-oxygenase,16 there was no effect on 
histamine release, but a bell-shaped enhancement of 
SRS release was observed (Fig. 6) with the maximum 
enhancement (79% +- 10%) at ~-PM indomethacin 
concentrations. In contrast the cycle-oxygenase and 
lipoxygenase inhibitors phenidonelg and ETYAzO 
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FIG. 6. Effect of indomethacin on mediator release from 
LC. After incubation with indomethacin for 5 min, LC were 
challenged with A23187 (6 PM, 30 min, 3P C) and the 
release of SRS (o- ) and histamine (O----O) measured. 
Mean data (kSEM, n = 6) are shown. Mean control re- 
lease of SRS was 4090 units and of (net) histamine 71%. 

caused a concentration-dependent reduction in SRS 
release (Figs. 7 and 8), with significant inhibition of 
histamine release only at the highest doses of 
phenidone (200 PM) and ETYA (100 FM). In terms 
of SRS release the ICso of phenidone was 35 PM 
and ETYA was 15 PM. When the pharmacologic 
(A23 187) and immunologic (Ascuris antigen) stimuli 
for mediator release were compared (Table IV), com- 
parable enhancement of SRS(-A) release by in- 
domethacin and inhibition by phenidone and ETYA 
were observed. 

DISCUSSION 
The dispersion procedure gave very satisfactory 

yields of viable lung cells; the mean yield, 5.7 x lo7 
LC/gm, is to be compared with 1.5 x 10’ LC/gm 
obtained from rat lung. *’ Based on estimates of 
250,000 cells/mg lung, 21 the LC represented 23% of 
the initial lung cell population. The constituent cells 
of the LC population (Table I) were similar to those 
previously observed in dispersed human lung cell 
populations.2 The appreciable percentage (32%) of 
cells remaining unidentified even after electron mi- 
croscopy reflects at least in part the lack of criteria for 
identifying in dispersed cell populations lung cell 
types such as alveolar type I cells, vascular endothe- 
lial cells, and fibroblasts, which together constitute 
over 50% of the parenchymal lung cell population.28 
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TA$LE 1. Physicochemical characterization of SRS” 
-- 

Base hydrolysis and desalting* Starting material 
XADa 
Water 
Ethanol 80% 

Silicic acid chromatography* Starting material 
Hexane, ether, ethyl acetate 
Chloroform 
Chloroform-methanol 

9:l 
8:2 
7:3 
614 
5:5 
4:6 

Methanol -VI 

Units petgantmv 

810 
800 99% 

0 
790 

15,ooo 09% 
0 
0 

5,380 36% 
0 

20 
115 

3,980 
900 
280 

85 

*See text for methods. 

The yield of mast cells, 3.5 x lo6 cells/gm, is 
sifnhr to the number (0.5 x lo6 to 6.8 x 106/gm) 

ed from human lung* and exceeds the 1.3 x 
ceIls/gm found in monkey lung.2g This, to- 
ith the fm&ng that mast cells constituted 

dispersed population, suggests a selective 
concentration of mast cells by the dispersion proce- 

presumably reflects the lack of intercellular 
nts of the iater&tialIy located mast cells in 

corr@arison with epitbelial and endothelial lung cells. 
The mast cell histamine content, 1.9 pg/cell, while 
less &an indirect estimates of the content of the mon- 
key lung mast cells,Zg is similar to the observed con- 
teni, 3.5 pg/cell, of monkey bronchial lumen mast 
cells,30 the 1 to 5.5 pg/cell previously found in dis- 

human lung mast cells2 and the 2.7 pg/cell 
in dispersed guinea pig lung mast cells.31 The 

hisWmine content of the mast cells, the acceptable 
s histamine release (7%), the recovery of 
initial lung histamine in the LC, and the 

c evidence (Fig. 1) all indicate that the 
dls were largely intact. The cytoplasmic gran- 
em of interest: their heterogeneity and crystal- 

line eltmstructwre resembled the granules seen in 
lung mast cells*, 24* 25 rather than the 

neous electron-dense granules characteristic 
r&meal mast cells.32 

view of the previous difficulty in obtaining SRS 
m dispersed rat lung cells*’ and guinea pig 

cells,* it was gratifying to find that the amount of 
from LC by A23187, 701 units/lO’LC 

175 ng leukotriene D,/ 10’ LC and to 
-.,.- 
*Pabtmon NAM, unpublished observations. 

TA4W.E HI. Inactivation of SRS 

Arylsulfatase 4 93.0% ” 1.5% 
Lipoxygenase 4 93.6% + 3.5% 
Thermolysin 1 0% 

*SRS w-a3 incubated (37” C, 60 mitt 
arylsulfatase (10 U/ml), lipox 
sin (SO p&nl) and the amou 
corn@ with that of SRS 
alylsulfataae the buffer wa3 0. 
for lipoxy~nase and rhermolysin TCBMW”. T’k mean (n = 
4) amount of added SRS was 360 k 45 units. 

4000 unitslgm lung tiss 
viously obtained from di 
The concentration of A2 
SRS release is comparable to that 
systems,33+35 

Incubation with antigen 
tively sensitized animals caused a cajun- 
dependent release of histamine and @#&&A (Fig. 4), 
the time course of which (Rig. 5) FV$S very similar to 
the antigen-induced release of me 
lung ~ells~~ and more rapi 
by A23187 (Fig. 3). The 
parison with A23187) of SRS-A re 
logically may retlect one or 
considerations: incomplete s 
cells by the immunization 
philic antibody or alter 
domain of the antibody 
dure, or failure to recruit 
or metabolic pathways activated 9 the pharmaco- 
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FIG. 7. Effect of phenidone on mediator release from LC. Fio. 8. Effect of ETYA on mediator release from LC. The 
The experimental design and expression of results are the experimental design and expression of results are the 
same as in Fig. 6, and mean data (&SEM, n = 7) are same as in Fig. 6, and mean data (+SEM, n = 7) are 
shown. Mean control release of SRS was 5070 units and shown. Mean control release of SRS was 5070 units and 
of (net) histamine 75%. of (net) histamine 75%. 
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TABLE IV. Effect of cycle-oxygenase and lipoxygenase inhibitors on mediator release* 

SW-A 1% controljt Hietemine (% control)S 

inhibitor Concentretion (c1J((o AW- A23187 AW A23387 

Indomethacin 3 186 + 34 209 + 8 87 + 7 108 2 4 
Phenidone 60 13 * 4 34 k 7 95 + 8 101 + 1 
ETYA 30 31 -r- 7 32 -t 3 29 + 5 92 + 3 

*LC from sensitized animals were incubated (30 min, 37” C) with eitherAsca& antigen (10 pg/ml) or A23187 (6 PM). The effect of the 
inhibitors on mediator release is expressed as a percentage (mean f SEM, n = 4) of control release. 

tMean control release of SRS-A was 600 units with antigen and 6080 units with A23187. 
SMean control release of histamine was 21% with antigen and 67% with A23187. 

logic stimulus. On the other hand, the ability of the Dq,17 is indicated by the following findings: (1) a 
washed lung cells from sensitized animals but not characteristic contraction of the antihistamine-treated 
from unsensitized controls to respond to antigen ex- guinea pig ileum, reaching 50% of the peak in 24 sec,37 
posure with mediator release indicates that sensitiza- (2) inhibition of ileal contraction by FPL55712,22 (3) 
tion led to the production of cytophilic antibody, at inactivation by arylsulfatase38 and lipoxidase39 but not 
least some of which remained intact after the disper- by thermolysin, and (4) polarity on silicic acid chro- 
sion procedure. matography . 23 

To compare porcine lung SRS with that generated The development of a reliable lung cell model for 
in other systems, the SRS was characterized pharma- SRS-A release allowed us to examine the relationship 
cologically , and its inactivation by enzymes and be- of SRS-A release to arachidonic acid metabolism. In- 
havior during standard purification procedures was domethacin enhances SRS-A release from bovine40 
examined. A close similarity to human lung SRS-A, and guinea pig4i lung, and we similarly observed an 
which is predominantly composed of leukotriene enhancement of SRS release at a concentration of in- 
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domethacin (300 nM) that inhibits cycle-ox ygenase . I8 
ancement of SRS-A release by indomethacin may 

reflect either removal of the inhibitory influence of a 
cyqlo-oxygenase product or the diversian of arachi- 
donic acid into the lipoxygenase pathway. The dem- 
on%ration (Figs. 7 and 8, Table IV) that both 
phenidone and ETYA inhibited SRS and SRS-A re- 
lease over a concentration range corresponding to that 
required for lipoxygenase inhibitionls* 2o supports the 
la&r explanation. 
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typi:tg the manuscript. 
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