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Background: The intratracheal instillation of recombinant human interleukin-5 (rhIL-5) into 
isolated lungs j?om sensitized and antigen-boosted guinea pigs is followed by enhanced 
responses to platelet-activating factor (PAF). 
Methods: Modulation by nedocromil sodium of rhll-S-dependent hyperresponsiveness to PAF 
was investigated. Perfused lungs ffom guinea pigs actively sensitized to ovalbumin were injected 
intratracheally with 300 ng rhIL-5 followed by PAF (10 and 100 ng intraarterially). 
Results: No inhibition of rhll-S-induced increased bronchoconstriction and release of 
thromboxane (TX)B, and histamine by PAF was observed when nedocromil sodium (10 PmollL) 
was perfused into the lungs. In contrast, when guinea pigs were treated for 2 days (30 mglkg 
twice a day), eosinophil recruitment into the bronchoalveolar lavage jluid and 
hyperresponsiveness to PAF were markedly reduced (100% [p < O.OOl]; around 70% 
[p < 0.05] and around 90% [p < O.OOl] inhibition for bronchoconstriction, TXB, and 
histamine release, repectively). 
Conclusion: Our results indicate that nedocromil sodium prevents the rhll-S-induced lung 
hyperresponsiveness to PAF and the eosinophil migration into the airways only when it is 
administered in vivo. It is thus suggested that nedocromil sodium interferes with the 
development of airway infammation by inhibiting the recruitment in the lung of a target on 
which PAF and IL-5 interact. (J ALLERGY CUN IMMUNOL 1993;91:809-16.) 
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The late phase reaction of allergic asthma is asso- 
ciated with airway inflammation, activation of resi- 
dent lung cells, and migration into the airways of 
inflammatory cells, including eosinophils, neutro- 
phils, and lymphocytes.’ These cells may contribute 
to the amplification and to the perpetuation of the 
disease, particularly on repeated exposures to the al- 
lergen, by releasing cytotoxic enzymes and proinflam- 
matory mediators. As suggested recently, T lympho- 
cytes may play a major role in airway inflammation 
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Abbreviations used 
IL: Jnterleukin 

rhIL-5: Recombinant human IL-5 
GM-CSF: Granulocyte-macrophage colony-stimu- 

lating factor 
PAF: Platelet-activating factor 
TX: Thromboxane 
PG: Prostaglandin 

BAL: Bronchoalveolar lavage 
BSA: Bovine serum albumin 

and in the consequent bronchial hyperreactivity,‘, 
because they secrete cytokines in response to antigen. 
These cytokines include interleukin (IL)-5, IL-3, and 
granulocyte-macrophage colony stimulating factor 
(GM-CSF), which induce eosinophil proliferation and 
differentiation from their bone marrow precursors and 
prime target cells for enhanced response to different 
mediators .4-9 In addition, an increased messenger 
RNA expression for the IL-5, IL-3, and GM-CSF 
protein was detected in cells obtained by bronchoal- 
veolar lavage (BAL) of asthmatic subjects, as com- 
pared with healthy individuals. lo 

We have recently shown that the intratracheal ad- 
ministration of recombinant human IL-5 (rhIL-5) to 
isolated perfused lungs from guinea pigs actively sen- 
sitized to ovalbumin triggers a marked dose-dependent 
hyperresponsiveness to the subsequent intraarterial in- 
jection of platelet-activating factor (PAF).” This phe- 
nomenon, which is characterized by an enhanced 
bronchoconstriction and an increased release of 
thromboxane (TX)A, and histamine into the effluent, 
is very marked in lungs from guinea pigs killed 2 or 
7 days after the booster injection of the antigen and 
not so in those from nonimmunized animals. The ki- 
netics of the development of lung hyperresponsiveness 
to PAF induced by rhIL-5 and that of eosinophil mi- 
gration into the airways were similar. Indeed, the num- 
ber of eosinophils in the BAL fluid was significantly 
higher in guinea pigs used 2 or 7 days after the booster 
injection of the antigen as compared with nonboosted 
or nonsensitized animals. These results suggest that 
priming by rhIL-5 of a specific target recruited into 
the airways after repeated exposures to the antigen is 
followed by enhanced lung sensitivity to the bron- 
choconstrictor and secretory effects of PAF. This tar- 
get may be the eosinophil, since its in vitro priming 
by IL-5 leads to increased chemotaxis and release of 
enzymes and proinflammatory mediators in response 
to various agonists, including PAF.12, I3 Because the 
booster injection of antigen is the critical step for the 
development of hyperresponsiveness to PAF induced 
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by rhIL-5 and, concomitantly, for the migration of 
eosinophils into the airways, we hypothesized that an 
antiallergic drug might inhibit these phenomena when 
administered at the time of and after the booster in- 
jection of the antigen. 

Nedocromil sodium is an antiallergic drug that re- 
duces airway inflammation. Even though its precise 
mode of action has not been identified yet, evidence 
indicates that nedocromil sodium inhibits the in vitro 
mobilization and activation of inflammatory cells, in- 
cluding eosinophils.‘4 Furthermore, in various exper- 
imental situations eosinophil migration into the lung 
tissue and the accompanying hyperresponsiveness that 
follow allergen exposure of immunized animals are 
markedly decreased by nedocromil sodium.‘5-‘9 These 
findings led us to investigate the potential protective 
effect of nedocromil sodium against enhanced bron- 
choconstriction and mediator release induced by rhIL- 
5 after PAF administration to isolated lungs from ac- 
tively sensitized guinea pigs. 

In the present study we demonstrate that a 2-day 
treatment of guinea pigs with nedocromil sodium, the 
day of the booster injection of the antigen and the day 
after, inhibited in vitro lung hyperresponsiveness to 
PAF induced by rhIL-5. In contrast, nedocromil so- 
dium was ineffective when added directly to perfusion 
medium on the day of the experiment. In addition, 
nedocromil sodium significantly inhibited the in- 
creased number of eosinophils recovered in the BAL 
fluid from immunized and boosted guinea pigs. These 
results suggest that protection by nedocromil sodium 
of lung hyperresponsiveness to PAF induced by rhIL- 
5 in actively sensitized and boosted guinea pigs in- 
volves inhibition of the lung invasion by eosinophils. 

METHODS 
Sensitization procedures 

Male Hartley guinea pigs (400 to 600 gm) were actively 
sensitized by two subcutaneous injections at a 2-week in- 
terval of 0.5 ml of 0.9% NaCl (saline solution) containing 
10 pg of ovalbumin dispersed in 1 mg AI(O In a separate 
set of experiments, guinea pigs received the first sensitizing 
injection of ovalbumin, but they were treated with the ad- 
juvant alone, that is, 1 mg (Al(OH), on the day of the booster 
injection. In both cases the animals were used 2 days after 
the second injection. 

When the effect of nedocromil sodium was investigated, 
the drug was administered subcutaneously on the day of the 
booster injection and the day after, twice a day, at a dose 
of 30 mg/kg. Control animals were treated with vehicle 
alone, that is, saline. 

Lung perfusion experiments 
Guinea pigs were anesthetized with sodium pentobar- 

bitone (30 mgl kg, intraperitoneally), tracheas were 
cannulated, and the animals’ lungs were ventilated (60 
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strokes/min; 1 ml/ 100 gm body weight) with Palmer min- 
iature respiratory pumps (Bioscience, Sheerness, U.K.). A 
thoracotomy was performed, and the lungs were removed 
as described.20 Each organ was placed in a plastic chamber, 
immediately ventilated (60 strokes/mm; 1 ml/ 100 gm body 
weight), and perfused via the pulmonary artery (10 ml/min, 
37” C) with a gassed (95% 0,/5%CO,) Krebs solution con- 
taining 0.25% (wt/vol) bovine serum albumin (BSA) sup- 
plemented or not with 10 pmol/L nedocromil sodium. The 
changes in resistance to inflation were continuously re- 
corded, as described previously.2o After a lo-minute equil- 
ibration period, 300 ng of rhIL-5 were injected intratra- 
cheally in a volume of 100 p,l. In control experiments the 
lungs received, 100 pl saline solution as the vehicle. Ten 
minutes after the injection of rhIL-5 or of saline solution, 
PAF doses (10 and 100 ng in 100 pl saline solution con- 
taining 0.25% BSA) were sequentially administered into the 
pulmonary artery, at lo-minute intervals. 

Bronchoconstrictions were measured as the area of the 
tracing above the basal resistance to inflation for 10 
minutes. Results are expressed as percent of bronchocon- 
striction compared with a value of 100% obtained by 
clamping the ventilation system. One-milliliter fractions 
of the lung effluent were collected before and during the 
first 6 minutes after the injection of the various agonists 
for the determination of TXBz and histamine, as described 
elsewhere.“. *’ 

Measurement of TXB, and histamine in the 
lung effluent 

Before storage at - 20” C, aliquots (1 ml) of the lung 
perfusate were maintained at room temperature for 30 min- 
utes to allow the conversion of TXA, into its stable metab- 
olite, TXB,. The radioimmunoassay was performed as de- 
scribed earlier.23 The monoclonal antibody used was less 
than 0.02% cross-reactive with prostaglandin (PG)D,, 
PC% PGL 6-keto-PGF,, and arachidonic acid. The 
threshold sensitivity of the assay was approximately 2 pg 
of immunoreactive TXB, in 100 p.1 sample. 

For the histamine assay, 1 ml of each collected fraction 
was mixed with 1 ml of an 0.8N perchloric acid solution. 
After centrifugation for 10 minutes at 1200 g and at 4” C, 
the supematants were stored at 4” C. An automatic spec- 
trofluorometric assay for histamine was performed accord- 
ing to a previously published method.2* 

Harvest of bronchoalveolar cells 

Three groups of animals were used: (1) sensitized and 
nonboosted guinea pigs; actively sensitized and boosted 
guinea pigs killed 2 days after the booster injection of the 
antigen and treated subcutaneously with (2) saline solution; 
or with (3) 30 mgl kg nedocromil sodium. The animals were 
anesthetized as above, and bronchoalveolar cells were col- 
lected in 10 successive lavages with use of 5 ml aliquots of 
sterile saline solution at room temperature injected and re- 
covered through a polyethylene tracheal cannula. The lavage 
fluid was stored on ice, and total cell counts were performed. 
The suspension was then diluted to reach a final concentra- 
tion of 1.5 X lo5 cell/ml, and after cytocentrifugation, dif- 
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FIG. 1. Bronchoconstriction induced by intraarterial ad- 
ministration of 10 and 100 ng PAF into isolated guinea pig 
lungs injected intratracheally 10 minutes before either 
with 100 pi saline solution (vehicle, open columns) or with 
300 ng rhlL-5 (heavily hatched columns). Lungs obtained 
from actively sensitized animals used 2 days after a 
booster injection of antigen. Nedocromil sodium (10 
pmol/L) added to perfusion medium (hatched columns) 
or administered subcutaneously for 2 days, twice a day, 
at the dose of 30 mg/kg (solid columns). Bronchocon- 
striction expressed as percent of area of tracing measured 
over basal resistance to inflation for 10 minutes. Results 
expressed as mean t SEM of 6 to 9 experiments. 
*p < 0.05 ***p < 0.001. 

ferential cell counts were performed after staining with May- 
Griinwald-Giemsa dye. Because the yield of the injected 
fluid was equivalent in all groups of animals (approximately 
95%), the results are expressed as concentration of each cell 
population per milliliter. 

Materials 

The composition of the Ktebs solution was (in 
mmol/L): NaCl, 118; KCl, 4.7; CaCl, . 2H,O, 2.5; 
MgSO, . 7H,O, 1.2; KH,PO,, 1.2; NaHCO,, 25 and glu- 
cose, 5.6. The reagents used were the following: rhIL-5 
(Mony’s International Imports, Beverly Hills, Calif.); PAF 
( 1 - 0 - hexadecyl - 2 - acetyl - sn - glycero-3-phosphocholine), 
BSA fraction V, bovine y-globulins fraction II, TXB, 
(Sigma Chemical Co., St. Louis, MO.); AI(O perchloric 
acid, polyethyleneglycol 6OOQ (Merck, Darmstadt, Ger- 
many); pentobarbitone (sodium pentobarbital; Clin-Midy, 
Montpellier, France); chicken ovalbumin (Miles, Naper- 
ville, Ill.); the antibody and radiolabeled ligand for radio- 
immunoassay of TXB, were from the URIA, Institut Pas- 
teur/INSERM U 207, Paris, France. Nedocromil sodium 
(kindly provided by Dr. A. Norris, Fisons plc, Loughbor- 
ough, U.K.) was dissolved in saline solution at a con- 
centration of 75 mgiml and further diluted in saline 
solution. 
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FIG. 2. TXB2 release induced by intraarterial administra- 
tion of IO and 100 ng PAF into isolated guinea pig lungs 
injected intratracheally 10 minutes before either with 100 
~1 saline solution (vehicle, open columns) or with 300 ng 
rhlL-5 (heavily hatched columns). Lungs obtained from 
actively sensitized animals used 2 days after a booster 
injection of antigen. Nedocromil sodium (IO )Lmol/L) 
added to perfusion medium (hatched columns), or ad- 
ministered subcutaneously for 2 days, twice a day, at the 
dose of 30 mg/kg (solid columns). TXB, contents deter- 
mined by radioimmunoassay in fractions of lung effluent 
collected before and during first 6 minutes after succes- 
sive injections of PAF. Background value for TXB, release 
was 0.75 2 0.20 rig/ml; not modified either by the pres- 
ence of nedocromil sodium in buffer or by its in vivo 
administration. Data expressed as means -c SEM of 6 to 
9 experiments). *p < 0.05 ***p < 0.001. 

Data analysis 

The results are expressed as means + SEM of the in- 
dicated number of experiments. Statistical significance was 
assessed by two-way analysis of variance (ANOVA). If sig- 
nificance was determined, comparisons were made by Stu- 
dent’s t test for unpaired values. A value of p I 0.05 was 
considered significant. 

per group, respectively), no statistically significant 
difference being observed between the groups. Fi- 
nally, the responses to saline solution or to rhIL-5 in 
terms of bronchoconstriction and mediator release of 
lungs from guinea pigs treated in vivo or perfused in 
vitro with the drug also were not modified (not 
shown). 

RESULTS 
Effect of rhlL-5 and its vehicle on bronchial 
resistance to inflation and mediator release 

Effect of nedocromil sodium on increased 
bronchoconstriction induced by rhlL-5 in 
response to PAF 

The intratracheal instillation of 100 ~1 saline so- The intraarterial injection of 10 and 100 ng PAF 
lution or 300 ng rhIL-5 into isolated lungs from ac- into lungs from actively sensitized guinea pigs 10 
tively sensitized animals, used 2 days after the booster minutes after the in vitro intratracheal instillation of 
injection of the antigen, induced low levels of bron- 100 ~1 saline solution induced dose-dependent bron- 
choconstriction of 7.3% +- 1.9% and 7.2% + 3.4%, choconstriction (Fig. 1). When PAF was preceded by 
respectively (n = 6 to 9). Similarly, the intratracheal the intratracheal instillation of 300 ng rhIL-5, a 
administration of 100 ~1 saline or 300 ng rhIL-5 was marked and significant increase in the extent of bron- 
followed by the release of low amounts of TXBz and choconstriction was observed (Fig. 1). Bronchocon- 
histamine in the effluent (0.8 4 0.2 and 2.1 + 0.9 striction was not affected when the perfusion medium 
rig/ml TXB2; n = 6 to 9 per group and 1.7 + 0.4 was supplemented with nedocromil sodium (10 
rig/ml and 2.5 ? 0.3 rig/ml histamine; n = 6 to 9 pmol/L) and the lungs were challenged with rhIL-5 
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FIG. 3. Histamine release induced by intraarterial admin- 
istration of 10 and 100 ng PAF into isolated guinea pig 
lungs injected intratracheally 10 minutes before either 
with 100 ~1 saline solution (vehicle, open columns) or with 
300 ng rhlL-5 (heavily hatched columns). Lungs obtained 
from actively sensitized animals used 2 days after a 
booster injection of antigen. Nedocromil sodium (IO 
bmol/L) added to the perfusion medium (hatched col- 
umns), or administered subcutaneously for 2 days, twice 
a day, at the dose of 30 mglkg (solid columns). Histamine 
contents determined by a spectrofluorometric method in 
fractions of lung effluent collected before and during first 
6 minutes after successive injections of PAF. Background 
value for histamine release was 1.5 2 0.2 rig/ml; modi- 
fied neither by the presence of nedocromil sodium in the 
buffer nor by its in vivo administration. Data expressed 
as mean 2 SEM of 6 to 9 experiments). *p < 0.05 
**r/J < 0.001. 
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FIG. 4. Cell contents of BAL fluid obtained from actively sensitized, nonboosted guinea pigs 
(column a), or from actively sensitized and boosted animals that had been pretreated either 
with the vehicle (column b), or with nedocromil sodium (60 mgikg per day given subcutaneously 
for 2 days (column cl. Bronchoalveolar cells were collected in 10 successive lavages and dif- 
ferentiated by May-Grtinwald-Giemsa stain. Results expressed as number of each cell type/ml. 
Data are expressed as mean +- SEM of 6 to 8 experiments. 

and PAF (Fig. 1). By contrast, the enhanced bron- 
choconstriction to 10 and 100 ng PAF observed after 
the administration of rhIL-5 was significantly inhib- 
ited in lungs from guinea pigs treated for 2 days with 
nedocromil sodium (Fig. 1). 

Effect of nedocromil sodium on increased 
mediator release induced by rhlL-5 in 
response to PAF 

The intraarterial administration of 10 and 100 ng 
PAF induced a dose-dependent release of TXB, into 
the effluent of saline solution-treated lungs from ac- 
tively sensitized and boosted guinea pigs (Fig. 2). 
After the instillation of 300 ng rhIL-5, the production 
of TXB, was significantly increased for both doses of 
PAF (Fig. 2). When the lungs were perfused in the 
presence of 10 pmol/L nedocromil sodium, the 
amounts of TXBz in the effIuent were similar to those 
found in lungs challenged with rhIL-5 and PAF in the 
absence of the drug (Fig. 2). By contrast, the release 
of TXB, in response to PAF from lungs from sensitized 

guinea pigs treated in vivo with nedocromil sodium 
was markedly inhibited (Fig. 2). 

Large amounts of histamine were also measured 
after the administration of PAF into lungs from sen- 
sitized and boosted guinea pigs previously injected 
with 300 ng rhIL-5 as compared with saline solution- 
injected preparations (Fig. 3)” The addition of 10 
pmol/L nedocromil sodium to the perfusion medium 
did not affect PAF-induced histamine release, but 
again the drug was effective when administered sub- 
cutaneously for 2 days (Fig. 3). 

Effect of nedocromil sodium on the cell 
composition of BAL of actively sensitized 
guinea pigs 

The average number of cells recovered from the 
various groups of animals was of 4.2 -+ 0.4 X lo5 
cells/ml (n = 7), 4.8 & 0.5 X 105 cells/ml (n = 
6), and 4.3 2 0.3 x lo5 cells/ml (n = 8) in BAL 
fluid from actively sensitized nonboosted, sensitized 
guinea pigs used 2 days after the booster injection of 
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the antigen and treated or not with nedocromil sodium 
for 2 days, respectively (difference not statistically 
significant). 

As shown in Fig. 4, the number of eosinophils was 
significantly increased in sensitized and boosted 
guinea pigs compared with nonboosted animals. 
Similarly, the number of lymphocytes was higher 
in BAL fluid from boosted compared with nonboosted 
animals, even though the difference was not statisti- 
cally significant. The 2-day treatment with nedocromil 
sodium suppressed the increased number of eosino- 
phils and lymphocytes found in the BAL fluid 
(Fig. 4). 

DISCUSSQN 
The protective effects of nedocromil sodium in 

asthma are thought to result from the ability to an- 
tagonize airway inflammation and the consequent hy- 
perresponsiveness. Thus nedocromil sodium inhibits 
in vitro anti-IgE-induced histamine release from mast 
cells,24 eosinophil-dependent basophil degranulation 
induced by anti-IgG4,2s and the in vitro activation of 
alveolar macrophages from asthmatic patients.26 In 
vivo, nedocromil sodium prevents anaphylactic bron- 
choconstriction, increased vascular permeability, cel- 
lular infiltration, and bronchial hyperreactivity.” Re- 
cently, studies have focused on the effect of nedo- 
cromil sodium on in vitro and in vivo eosinophil 
activation and chemoattraction,2*-30 because it is well 
established that the presence of these cells in the air- 
ways of asthmatic subjects and the degree of their 
activation correlate well with the severity of the 
disease.3’ 

Here we show that a 2-day administration of ne- 
docromil sodium completely prevents rhIL-5 -induced 
hyperresponsiveness to PAF in isolated lungs from 
actively sensitized guinea pigs and airway eosino- 
philia after the repeated exposure of the guinea pigs 
to ovalbumin. With use of the same model, we had 
demonstrated previously that the functional and se- 
cretory responses to PAF of isolated lungs from the 
actively sensitized guinea pigs are enhanced.23 This 
phenomenon, which is characterized by a reduced 
threshold for bronchoconstriction and an enhanced re- 
lease of eicosanoids and histamine in the effluent, 
started 4 to 5 days after the booster injection of the 
antigen. Hyperresponsiveness to PAF was prevented 
when nedocromil sodium was administered daily to 
the guinea pigs during the interval between the day 
of the booster injection of antigen and lung collec- 
tion. l5 More recently we have shown that the re- 
sponses to PAF are significantly increased by rhIL-5, 
but only in lungs from actively sensitized and boosted 
guinea pigs and not in those from nonimmunized an- 

imals.” Because rhIL-5 was administered in vitro in- 
tratracheally 10 minutes before challenge with PAF, it 
is likely that those enhanced effects cannot be ac- 
counted for by the differentiating and maturating prop- 
erties of rhIL-5 nor by its ability to induce cell recruit- 
ment into the airways. Thus we have postulated that 
rhIL-5 primes a target cell present in the airways from 
sensitized and boosted guinea pigs only and that such 
a priming is followed by an increased responsiveness 
to PAF administered as a second stimulus. The target 
of rhIL-5 may be the eosinophil, because their number 
increased markedly in the BAL fluid from guinea pigs 
2 days after the booster injection of antigen,” as com- 
pared with nonimmunized or nonboosted animals. The 
hypothesis -of priming of airway eosinophils by 
rhIL-5 in our experimental situation is supported by 
the observation that this cytokine selectively stimu- 
lates mature eosinophils,32s 33 and by recent results 
from our laboratory showing an in vitro enhancement 
by rhIL-5 of PAF-induced chemotaxis, superoxide an- 
ion production, and calcium flux on guinea pig eosin- 
ophils as recognized for human eosinophils . 12* 34 

In the present study we demonstrate that the ad- 
dition of nedocromil sodium to the buffer used for 
lung perfusion fails to affect the rhIL-5-induced en- 
hanced responses to PAF. By contrast, when admin- 
istered in vivo for 2 days, starting from the day of the 
booster injection. nedocromil sodium suppressed 
rhIL-5 -induced lung hyperresponsiveness to PAF, as 
well as the eosinophil influx into the airways triggered 
by the booster injection of antigen. These results sug- 
gest that animals treated with nedocromil sodium lack 
the specific target that interacts with &IL-5. Never- 
theless, because hyperresponsiveness to PAF after 
rhIL-5 administration is characterized by an increased 
release of TXB, and of histamine in the effluent, it is 
likely that eosinophils, which do not contain hista- 
mine, are not the only cells responsible for this phe- 
nomenon. Alveolar macrophages and mast cells, re- 
spectively, are the major source of TXB, and hista- 
mine in the lung. Thus priming by rhIL-5 of 
pulmonary eosinophils might be followed by the re- 
lease of mediators that indirectly stimulate other cell 
types to produce bronchoconstrictor substances such 
as TXB, and histamine. 

In addition to eosinophils, IL-5 also activates other 
cells and thus primes the in vitro basophil response 
to various agonists for increased histamine secre- 
tion,*, 35 as was the case for the isolated lungs. Among 
the cells containing histamine, basophils are unique 
in degranulating after a PAF challenge.36 Because the 
number of basophils in the bronchoalveolar lumen is 
increased in patients with asthma,37 a hypothesis re- 
garding their participation in the rhIL-5 -induced lung 
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hyperresponsiveness to PAF in immunized animals 
should be investigated. 

T lymphocytes may also be involved in our exper- 
imental situation. Indeed, we have recently shown that 
the booster injection of antigen to sensitized guinea 
pigs recruits a large number of T cells, mainly of the 
CD4+ subset, into the bronchial ~all.~* It is thus likely 
that CD4+ lymphocytes participate in the development 
of lung hyperresponsiveness in the guinea pig, directly 
or by releasing cytokines, which prime the secretory 
responses of eosinophils. In addition, we have shown 
here that the enhanced eosinophil counts found in the 
BAL fluid from boosted guinea pigs were accompa- 
nied by increased numbers of lymphocytes. Because 
this augmentation was also suppressed by nedocromil 
sodium, it is likely that this drug prevents the antigen- 
induced recruitment of cells other than eosinophils, 
possibly accounting for the down-regulation of the 
lung responses. 

Our results showing that a 2-day treatment with 
nedocromil sodium prevents the rhIL-Sinduced lung 
hyperresponsiveness to PAF in isolated lungs from 
guinea pigs actively sensitized by repeated exposures 
to ovalbumin may be relevant to the clinical situation. 
For example, IL-5 selectively enhanced the oxidative 
metabolism of granulocytes from patients with atopic 
dermatitis and allergic rhinitis and not from those from 
nonatopic subjects,39 as we found for the lungs. ’ ’ More 
recently, the application of rhIL-5 onto the nasal mu- 
cosa of atopic patients was shown to trigger a marked 
recruitment of eosinophils and epithelial cells in the 
nasal lavage fluid as well as an increase in the amounts 
of eosinophil cationic protein.40 This phenomenon was 
accompanied by an enhancement of histamine-in- 
duced nasal airway resistance, discharge, and sneeze, 
suggesting that eosinophil cationic protein production, 
as a result of eosinophil activation by rhIL-5, may be 
responsible for epithelium injury and subsequent nasal 
hyperreactivity, a situation similar to our observa- 
tions. Furthermore, the fact that incubation of human 
eosinophils with nedocromil sodium inhibited the IL- 
5-induced increase in survival,4’ leads to the hy- 
pothesis that this drug may interfere with the effects 
of IL-5 on the eosinophil. Finally, recent data have 
shown that pretreatment of sensitized guinea-pigs or 
mice with an antibody against IL-5 suppresses 
antigen-induced eosinophil recruitment in the air- 
ways.42-41 Taken together, our results suggest that 
antiasthmatic drugs, such as nedocromil sodium, may 
exert their beneficial effects either by inhibiting eo- 
sinophil activation, or, more precisely, by preventing 
the establishment of interactions between IL-5 and 
lipid mediators, perhaps through the suppression of 
recruitment of the target cells. 
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