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Histamine-Induced Bronchospasm
Its Rcpnxlncihility and Usasc in Clinical FA-ahiation
of tiR' Snh-Thir.shold Bronchodilating Dose of a New jS-Agonisl, KWD 2131

B. HECJARDT, O. LOWHAOEN and N. SVEDMYR
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As is well known, paticnls with hioiuhial show a iiioic dircTl clFcct on (lie smooth nmsdc

administered histaniiiie (9, 12, 15, 28, 12V Hislamine is siiggcsled to he a natural
This hyper-ieaetivily is also seen in normal mediator released by hionehial mast eells and
stil)j(T(s (hiring tipper resiiiratory infcTtion involved in the pathogenesis of asthma. ,\rtcr
(17). There is lu) siKiiilicant difreveiue in alleiRen- and exeieise-proxocations, increase
hroiuhial tcsponse to histamine between in plasma histamine has heeii lonnd ((i, IHl. A
patients with allergir and those with iion- histamine iclea.se has also been noted in
allergie aslhnia (2<)). 'I'his hy].ei-ieaetivity to patients wilh ext.insie and intiinsie asthma

Bionehoeonstrielion in man resnltins; from KWD 2131 is a |8-adren(>eeiMor stimulant
inhaled histamine has heen thought to with preferably aiiti-allergie ^illhibition of
act partly on irritant reeeplors to trigger mediator released ,ii()perty (371 thereby
rellex broiiehoeonstriclion \ia vagal |)ara- diirering from the /3,,-stimnlating, slrnetmally
sytiipathe(ie ftbtcs (31, 3(i). Other studies also related compomul terbntaline (38V
*-Siil).sii|iai7 ' " '^1* •'\''l'''. •Sweden.

"lOr) •ir):i(l/!itl/tV2(lli:i OltSO .̂.')!) Ĉ  H'HO Munksgaard, CopenlnRcn
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KWD2i;-il shovikllhcu-foifgivcusa loolto R-prodiicil)ilily of histaminr cluillcngr in
prove the v;ihir «f the ;imi-allfi>ri(- propt-ily of symptomfrcc extrinsic asthmatic patients; 2) to
a /3-agonist in the propliylactic treaimcni of use tliis method to Iind an individual do,se of
patients with extrinsie astlima, a preliminary KWD 21:̂ 1 devoid ofhronchodilatinR eiFect in
report of which was presented at the 13th ihe same type of patients,
Scandinavian Congress of AUeriroloî ŷ 1978, The study was approved hy tlie Ethical

In order to prove this in an antigen Committee of the University of (kHhenburR,
l)i-o\'ocation procedure, we first need to fmd Informed eonsent was obtained from all
the biRscst dose dexoid of bronchodilating patients,

'^'AI cL'iier incl l i i la l ! , ;g l3y iirlxuie^^ PATIENTS AND ME THODS
with intrinsic asthma had indicated 1 mg /'ml I: Rcpiodiuibility cf histamine-provoked
KWD 2LSI by inhalation to be the mean dose hnim/wsptnti,
devoid of bronchodilating cnbct (2,'̂ ), But ,W',, Seven patients with extrinsic bronchial asthma
of the patients showed clinically significant were included in the study. The diagnosis was
bronchodilatation; therefore we cho,se 0.5 mg |,ased on history of allergy, positive skin test,
as the starting dose, RAST, and bronchial allergen provocation

Histamine provocation should be a suitable t,.si (Table 1), They were subjectively and
model for evaluating bronchodilating drugs in objectively free from asthmatic symptoms, and
patients with extrinsic asthma during their had no respiratory infection. Only thiee
,symptomfree intervals. This test model was patients were moderate smokers. Smoking was
earlier used to evaluate new bronchodilating „„! allowed for 1 h before the stndy,
drugs both in normal and in asthmatic subjects (),•< asionally some patients used /3,-stimulators
(1, 3 ,'), 7, 8, 13, 21,2,'), 29, 13), However, data i,y aenwol (,salbutamol or terbutaline) and/or
on the reprodueibility of the histamine disodium cromogly< ate (DSCIC), but no other
provocation techni(|ue has been sparse and drugs. When drugs were u,sed they were not
often limited (16, 20, 11), Since we eompleted permitted for 12 1) prior to the allergen
our study, two studies by Clockcroft et al, (14) ehallenge procedure. The basal l-EV, |,-value
and J.uiiper et al, (24) ,shovved a good in the h)dividual patient was not allowed to
reprodueibility of histamine (4iallenges wtien djfr,.,- by „„„•(. ,l,an \5'\, from day to day. In
repeated four times within 14 days or twice ihe individual i^atient, the study started at the

The aim of the present study was: 1) to Each patient was histamine challenged on
establish under standardized conditions the four dilFerent occasions. The provocation
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procedures usually took plaee at 1 2-week interxals iti a step-wise eitmulativc manner

intervals. 'Fhe intetval bctweeti two provoca- slatting with an iudividitalized dose titrated

tions iu two patients were 1 day atid 6 weeks, earlier. 'Fhe tniiiimttm dose was 0.1 mg/ml in

tespcctively. five itihalatiotis. If 3 min after the challenge,

Ltttig fttuction meastnemeuls; Foteed X'ital less than 20",, dectease in FEX',,, was

Capacity (F\'C), Forced Expited X'olttme in obtained, 10 and theiealler (if neccssaty^ 20

One Second FE\',,,), and Peak Exjiitatoty inhalations of the .same eoncenttation of

Flow Rate (PEFR) wete pet formed in histamine wete administeted. If this dose did

duplieate ttsitig the Monaghan Ml()3 tiot i)ioduce a significant fall, a 10-fold higher

Spirometer (Monaghan Co., Denver, USAl histatiiiue eoneenttation was used and the

with attached tecotder. 'Flie highest value was same iircu edttte tepealed up to a |ioitit whete

ttsed in the statistical evalualioii. mote thati 20",, decrease in FEX', „ fVotn the

Histamine atid saline wete nebttlized with base-line was found during the fust ptovoca-

Pari Inhalierboy Nebulizer (Pattl Ritzait Pati- tioti day in each i)atient.

Werk (;ml)H and Co.. Slattibetg, Getniany; N'eutilalion was measttred before, I. and

aitdow lfil/miti, patticle size {).[^-5.5 a aud 2,1 min after each itihalation ptocedure. At

nel)ttlizer otttput 0.75 ml/niin). 'Fhe nebtilized signilicaul fall, the spironieltie measurements

sohttiou was delivered into a mask covering were continued up to :iOmin. In the following

tiiottth and nose. tlitee challenge periods the same doses were

After basal spirometry, nebulized saline was tised as in the'fust provocation, except that the

administeted for 2 min of (juiel tidal bieath- i(,,vest doses without eifect were excluded,

itig. ir more than 10",, n>duction iti FE\' , „ is Th,, individual per eent fall in F\'(^,, FE\' , „,

ol)tained 3 min after completion, the patietU ^tid PEFR at diffetetit times after eaeh

was exchtded IVotu (lie study. 'Fhe Itistamitte lus(anutie dose was ealeulaled from the value

solution was (heteafter adminisleted in iti- obtained before ihe challenge (after salinei.

cteasitig doses. l.\,,- eaeh individttal, the standard deviation

'Fhe challetige ptocedttte was pcrfottned as belwectt days for (he maxinntni per cctit fall at

follows: His(amine was adminisleted at 3-mit, ihe selected do,se was ealeulaled. Fhese

Table 2

., K. tk BHiii, L.: Ast
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standard deviations were pooled to a common RESUI/I'S

intra-individual value. , , ^ , , j

I'attU: Tttuitioit of tite individual siMiresltold ''^ ' "<- l^ ' -" ^^];:^'^ - • ' - ' : ' " , ' « " - ; ' ^ V ' "

l,u.rliodila.tt,t,do.of,,elnilt,edKWD2,,l Srsalin" :f^^^"betwec^I " ^

Twelve patients with extrinsic bronchial were less than 12",, fbr each patient (Table ;•!),

asthma and with the same inclusion criteria as The change after saline was < 10",, (range

in Part 1 were studied (•I'able2), Four of tliein +4 , , ' ) to -b.V',,].

were included in the previous reprodueibility Histamine indueed a dose-dependent de-

study, crease in all parameters. The individual tnean

The histamine < hallenge study was designed maximnm per cent fall in FEV, was obtained

as a single-blind 2 :Vday procedure, in most ca,ses 2^ min after each challenge, I'ig,

l"he fnst day e,stablished the do,se of 1 shows individual results and illustrates that

histamine that .ai.sed more than 20",, the lung lunetio)) had returned elose to base-

<le<r<-ase in FE\'|,,, line :^Omin after the last challenge (mean

The second day, and when needed the third ^ 1 , 1 , range ^12", , to +V\,]. A cnmnlation

day, determined the sub-threshold broiuho- cfliTt was seen, and it beeame most apparent

dilating dos.' of nebulized KWD 2i:'.l, This at the highest dose, A typical curve illustrating

was <-onsidered to be a dose whieh gave le,ss this iirocess is seen in Fig, 2,

than 1,̂ )",, difference in maximnm "„ I'E\', 'Fable 1 lists the individual nuiximun)

dc(rea,se compared with control liistan)ine det lease in FEV, in the I days,'Fhe diflercnc e

(hallciige, 'Fhe (iist pretreattnent dose was in |)ei-cent decrease was 1 1,')",, fn)ean ,'), 1 "„),

0,5 mg. If the dilferenee compared with 'Fable 4 also lists the intra-individnal standard

control histamine .hallenge was more than deviation for ea( h patie))t and also ttic pooled

l,V',,,0,2:)mg wasaLsogiven, KWI)2i:51 was value fbr the group, 'I'he i.ooled intra-

administcred for LSmin, '['he histan)inc individual value was l,(i in FI'^V,, ,'),{) in

challeng<- procednre was perfoinied l,'')n)in PEI'R, and 1,7",, in l'V(;,

after compl<>tion of the drug administration,

'Il,e histamine challenge proeedure was the

sanu- as prescntefl in Pa.t F As lung h.netion ' "" "

measurement , only I'l'A', was used as PEFR 'Fhe results ,show that three of the ])atients were

and l ' \ ' ( ; did not add any fiirtlier information |)rote(ted Irom histamine-indu. ed broncho-

in Part F Student ' s /-t<-st was u,sed in the spasm with O,,") mg K W D 21:^1 ( >l,'")",,

statistical evaluation, dilfere)ice from the hi,stamine control i, 'Fhese
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patients were also given 0.25 mg, whirh concentration rejK'aled twice. In tlie jjresent
proved incfl('( live (Table 5). study, the mean dilletenrc was 5.1",, between

FF\ ' , after the histamine control was 30",, and To standardize the histamine i«(Kcd\UT, we
alicr prc-lrcatmcnl with individtializcd non- considered the patients' lung ftinciion before
bronchodilating doses of KWD 2131, 31.5",, each provoralion. The necessity of stich a
('1 able 5). 'I-his diffrn-nre was iio( s(alisti< ally |)n-catition can be atgtied, as earlier investi-
signilicani. gators fotuid that, within rcttain limits, thete

was no telalion between airway calibte and

— ;:;r';;l,;r;;';;:i™',."):,:vi,;::rAn
The present sttidy has shown that hislamine palicnts in (he present study were tised lo the
( hallcngcs gives a salislactoty rri)t-(Kltt(ibility pioccduros and were known (o prodtirc
in sympiomlVcc extrinsic aslhmalics ttnder teprodticible FEV, ,,-vahies. They had no
staiulatdizcd cotiditions. 'I'his test model was recent rrspitaloty infections and their initial
rotisidcred sttitable to lind the individual sub- FEV,-valties wete dose lo ihosc i)iedicted.
ihrcshold bron( liodilalitig dosr of the new p- The challenges wete i)etlornied e\'cty day al
agonist KWD 2131. the .same lime, which was iinporlani, as a

In t-rccnl years, several itivcstigalors have lltictttation iti sensitivity ovci- 21 h has been
tried to standardize lire histamine challenge fotrnd (16).
proccdurr (II, 12, 39 11 ). Our model differs In order- to accotrnt lor po.ssibic cunmlativc
from that of Cockcroft ct al. (13) brrt the two dose clfects when a scries of hi.staniirrc
results dosi-ly rt-semblr ra( h otlu-r. They ibund < hallengcs arc performed, c-arlr day's challenge
a meart differerKc iir percent maximum fall in was done in the same manner, apart from
FE\',,, of 5.5",, for the same inhaled histamirrr exc hrding (he first day's lowesi, rrol effective.
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L.J.
L.A.
B 1

niK/ml 10
tll^/tlll 20

H.A. 1 mg/ml 10 itih - i l ^2 - i7"
J.S. lOmg/ml 10 mh - iO - 2 !

Mean -30.0",, -:!I.,V',,
±S.K.M. 2.8 2.7

•'10 ms/ml 10 inh. = -27",,.
'•0.25 iiiK KWn 2i;il.

cotut-nttations. Jtttiipcf el al. (21) sitirgcstcd (htcshokl htoncluKlilalitig d.i.sc (2:?V Filly per

dot .b l ingl l iodosrrxfry .'"7(11 mill. However, we <linically .si,i,niilir;Hit hmncliodilaialioii after

tised :5-niin ititervals he(weeti the rlialleiiRes, this dose. It was thetefote consideted necrssaty

which tiieaii.s a faster iiietease in do.se, and to test the hronehodilating- elVeet iiidividtially

(i.iind a cutiiulatixe e(U-et that became mote in i)atients with exogenous asthma. We iotttid

1,1 dilR-rent labotatoties, the inhalatioti patietits, makitig it necessaiy to fnrther

techtiicine diOers. A group ofinvesligators (I H decrease the do.se to 0.25 mg. 'I'his agrees with

selected by die |)rogranime ditectots of the the results of lVgelow & Sttatulberg (X]) \vho

A.A.D.(;. (Asthtna atid AUergit- Disease Iotttid that sotne patients with extiinsic asthma

Centers) iti the USA .suggests "that all breaths wete more sen.sitive to a /:J-agotiist than

,,f histatiiine should be ilelixered IVotn patients with itttrinsic asthtna. However, in

(unetional residual capaeity to itispiratoty two patients ( lv) . atid U.S.) an increase in the

eapacity" (total htng capacity). Cockctoft ct KVVD2K51 dose over O.f) mg might have been

al. (12, i:^), as iti the pre.sent study, used tidal possible.

volttme breathing. This manoettvre is easy for Another bronehoconsttictitig agent could

the paticttts and will minimize itilluence oti have beeti (ho.sen. Metacholine challetige is

Ittng mechanics (19) and give a more eveti ofteti used and its reprodttcibility is tather well

distribution of particles adtninisleted to ihe eslabli.shed. j t tniper et al. (21) hase.shown a

hmg (22, :52). g,,,,d con elation between histamine atul

r<.|at't\r"" 's«abl.- rescrsib),- bronchosp'^sni siuduVVt'c' t<ri!riollowed by 'a'\stlllseq!!e>!t
showed 1 mg K W D 2131 to be the mean sub- allergen ptovocatioti study, we used histamine.
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