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Editorial

Mediator release in aspir in- induced reactions

A p ropo r r i on  o f  sub jec t s  (10% to  30%)w i th  as rhma
are in to lerant  o f  asp i r in  and other  NSAI  druss. '  ,

Asp i r in  ineest ion in  these subjects  is  t Ì t l low'ec l  by  the
onset  o t '  b ronchoconst r ic t ion.  rh in i t is .  anc i r  or  ur t i -
caria. In the most severe case. there mav be anaphy,,-
lax is .  AIA tends to  occur  in  the th i rc l  to  four th  c leca<ie
ot- l i t 'c.  and sub.jects are characterist ical l l '  nonatopic.
Nasal  po lyps are common.  I \ {os t  sub jects  . ' " ' i th  asp i r in
scns i t iv i tv  mal ,  be dcsens i t ized to  asp i r in  bv the ad-
rn in is t ra t ion o l ' incrcas ing doses of  asp i r in  ora l l r , .  Th is
rnay lead to  an improvement  in  the sever i tv  o f  as thma
and  o1 'nasa l  symp toms .

The  rnechan i sm o f  asp i r i n  sens i t i v i n  i s  unknown .
Subjccts  wi th  AIA are a lso inro lerant  o f  orher  NSAI
druss. and the capacity of these agents to provoke
asthma is  re la ted to  the i r  potenc ies as inh lb i tors  o f  the
cyc looxyeenase enzyrne. '  Af ier  successfu l  desens i t i -
zation to aspir in. subjects are then able to ingest other
NSAI  drugs wi thout  adverse ef f 'ec ts .  S ince asthmat ic
attacks may be precipitated by several drugs with dif-
f 'erent chemical structures. chentical cross-reactivi ty
as an explanation for aspir in sensit ivi tr , '  is most un-
l ikely. In recent years the concept of aspir in-precip-
i tated asthma, which is l inked to the release of in-
f lammatory mediators and especial ly to inhibit ion of
the cyclooxygenase pathway in the respiratory tract
of sensit ive patients, has gained increasing support.
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,\b brt' v i ut i ott s Lr sc tl
NSAI :  Nonstero ida l

anti- inf lam-
matory

LTA,. LTB.. LTC,. LTD*. LTE.,:  Leukotr ienes A,.
8 , .  C. ,  D. , .  and E.

AA:  Arach idonic  ac id
AIA:  Aspi r in- induced

asthma

AA is rc leased from cel l -membrane phosphol ip ids
bv the action of phospholipase A.. This substrate is
metabolized by the cyclooxygenase pathway to the
prostaglandins and thromboxane A., or by the 5-li-
poxygenase pathway to leukotrienes.* Specifìcally. the
5-lipoxygenase generates LTA* via an intermediate
from AA. LTA* is metabolized by an epoxide hydro-
lase to LTB. or by LTC. synthetase to LTC.. LTC.* is
cleaved to LTD., and then to LTE* by 1-glutamyl
transpeptidase and by dipeptidase. respectively. The
sulfìdopeptide leukotrienes.,LTCI', LTD1, _and UfEo,

1r9 p_o-tel! spasmo€ens for nonvascular smooth muscle
and comprise the activity previously recognized as
slow-reacting substance of anaphylaxis.

When the enzymatic cascade for leukotriene bio-
synthesis was discovered, it was postulated that AA
could be diverted from the cyclooxygenase pathway
to the 5-lipoxygenase pathway when the cyclooxy-
genase was inhibited by drugs, such as aspirin. This
,.vould result in augmented generation of the spas-
mogenic leukotrienes, resulting in AIA. However, di-
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rect cviclence for this hypothesis was rimited. pre- target-organ responsiveness to LTE. markedly de-

treatment of sensitizecl human airways in vitro with creased..sug-g:sting that the efficacy of desensitization

inaomethacin led to an increased generation of LTC., to aspirin may relate' in part' to a selective down

after an IgE_clependent challenge,, suggesting that in- regulation of leukotriene receptors in the airways'

hibit ion of cycrooxysenase n.,ry reruli in un increased lr tr ' ,. mechanism of aspirin sensitivity is related to

gànéràtion of spasmogenic leukotrienes. increasecl synthesis of leukotrienes and/or increased

- 
with the development of techniques for measuring target-organ sensitivity to leukotrienes' then the re-

the sulfidopeptide leukotrienes in complex biologic sponse to aspirin should be attenuated in the presence

fluicrs, enhanced generation of leukotrienes in aspirin of a leukotriene receptor antagonist' Smith et al 'ru

sensitivity has now been estabrished. In patients with have recently demonit 'uttd that the novel' specific'

aspirin-incluced rhinit is. the nasoocular reaction after and potent leukotriene receptor antagonist' sK&F

ingesti.n of aspirin is associated with increases in 104353, administered by inhalation' attenuated the

concentrations of both LTC, and histamine in nasal response to aspirin in five 
?Lti^ 

subjects studied by

lavage f lu ic l . "  I t  rs interest ing to note thatat the 
"nut i  

Ot i : : t - l j t^ , ' : ' t14c/c '  SK&F 104353 had no ef fect

aoses of aspirin required to induce these responses in the remaining subject' The variabil ity in protection

(60 to 150 mg),  no c lecrease in prostagrandin E, was mayhavebeenauetoinadequatedosageorvar iabi l i ty

clemonstratecl. Afier aspirin desensitizu,ion, ingestion in aerosol dep'sit ion' AlternativelY' it may suggest

of 650 mg ot. aspirin dicl not induce a nasoocular that there are additional mechanisrns elicit ing AIA'

reaction. ancl concentrations of both LTC'' and hista- Although additional studies are clearly indicated' the

rnine did nor rncrease in the lavage fluid. At this larger fìnclings from this init ial study support the hypothesis

drse .f aspirin. concenrrations of prosraglandin E, that th"e sulfidopeptide 
]eukltrienes 

contribute signif-

decreased 

ncentratlons ol pIUsti lBrdrr\rrrr L' 
icantly to tnl^1e11onse to aspirin in most patients with

[ n m a n . L T C ' ' i s r a p i d l y c o n v e r t e d e n z y m a t i c a l l y i n a s p i r i n - s e n s l t l v l t y .
blo.cl t. LTD, ancr then to LTE*, which is excretetr in The mechanisms of the augmented release of ei-

the ur ine. ,Thus. measuremenr of  ur inary LTE* may cosanoic lmediators " t t  l : - : : :own'  
Enhanced gener-

acr 's a marker fú the systemic release of the sulfr- ati.n of the bronchoconstrictor leukotrienes after as-

dopcpt ic le lcuk. t r ienes. chr ist ie et  a l .*  have measurecl  p i 'n chal lenge in suscept ib le subjects may be due to

urinarv LTB, rn subjects with asthma r,l, i th aspirin sen- thc,remov.tir prostanoicl metabolites that regulate

si t iv i ty before an<J af ter  ingest ion of  aspir in.  The re- the l ipoxygenase or, , less l ikely '  by the shunt ing of

surts were c.mpared with re sults of pracebo-chailenge 'q,a metauolism from the cyclooxygenase to the 5-

in the sarne aspir in-sensi t ive incl iv iduals ancl  n ' i th re- l ipoxvgenase pathway'

sults of aspirin and placebo-challenge in subjects with rhe cellular source for abnormal mediator release

asthrna without aspirin intoleranc..ir,. baseline LTE, is not known. tn this regard' the article in this issue

l*,cls in the urine of aspirin-sensitive subjects with of the JouRNn' by 8*,+%-9.t..11'",nut provìded in

asthma was signifrcanrly higher than levels of subjects triguing clata. Theie ti l tEli l-ttàve demonstrated that

w,ith asthma without aspirin intorerance.B Further- in those subjec.ts *h:..*1.11:nced moderate to severe

more. there was a signifìcant average fourfolcl increase systemic reàctions after aspirin ingestion' there were

in the urinary LTE* concentrations after aspirin prov- ryqrke<t elevations in tryptase levels' and significant

.cation in aspirin-sensitive subjects with asthma thar ircrease in plasma histamrne in all three subjects' This

accompanied the decrease in FEV,. There was no hnding provides strong evidence that in pome indi-

signifìcant change in either urinary LTE, levels in virluais with aspirin sensitivity who have marked re-

aspirin-sensitive subjects after placebo challenge or in actions to a,pi ' in. ' 'ht". is mlst cell 'qctivation and

the control subjects with asthma without aspirin in- qèorgt-o-Lqlabqralr-ql' tt is not òl"ut why the other 14

tolerance. 

oJsuts wrrrr ctòrrrrrrq -"r-^--- 
patients. *tto 

"*p"rienced 
similar respiratory reac-

An additional hypothesis for the mechanism of as- i ions without extiapulmonary symptoms during as-

pil in ,sensitivity suggests that there is an increased pirin ingestion, did not have detectable increase in

rarget-organ sensitivity to the leukotrienes. Armet al. '  tryptase ancl histamine' This finding may be related

demonstrated that the airway reactivity of patients to heterogenous mechanisms for aspirin sensitivity or'

with aspirin sensitivity to LTE. was signifrcantly aug- more tikety, to the fact that the other subjects did not

mented compared to that of a group of subjects wiitr have such"r.u... systemic symptoms' [t would have

asthma who were not aspirin sensiìiue, deipite both been of interest to measure urinary LrEo levels in this

g r o u p s o f p a t i e n t s h a v i n g c o n r p a r a b l e a i r w a y h i s t a - s t r . r d y .
mine responsiveness. Arm et al.e further demonstrated The increase in histamine levels in patients with

that after desensitization of patients to aspirin, the AIA has previously been reported by Szmit et al''2

r r rl l! i l
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The evidence fgr.qrq_st geJl activation is supporred by
a preliminary study in which urinary histamine was
measured mass spectrometrically, with negative ion
chemical ionization, in two subjects with mastocytosis
who developed reactions.'r In both subjects reported,
there was significant increase in histamine levels after
aspirin ingestion, and these increases were accom-
panied by substantial increases in PGD2 metabolites
observed in the ur ine.

Thus, aspirin-provoked anaphylactic and asthmatic
reactions in susceptible subjects appear to be related,
at least in part, to enhanced mediator release. such as
leukotrienes and histamine, from mast cells and to
enhanced airway sensitivity to the leukotrienes.
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