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CLINICAL ASPECTS

Bronchial asthma is a common disease, and although we have many drugs for treating

bronchoconstriction in asthmatic attacks no cure has been found.

Hypersensitivity of the hronchi to varions stimuli is one of the main characteristics of

bronchial asthma. Although the etiology of this hypersensitivity is not known, decreased

heta-adrenergic response in hronchi has heen proposed as one of the mechanisms. Beta-

adrenergic receptors have two subtypes, heta, and beta2. Beta2-reccptors mediate broncho-

dilating effect of catecholamines, while hctai-receptors mediate cardiac stimulation. If heta-

adrenergic hlockadu were the cause of bronchial hypersensitivity, the abnormality would he in

beta2-rcccptors, hut not in beta preceptors.

We found a low hut statistically signiFicant correlation between hronchial hypersensitivity to

inhaled acetylcholine and cyclic AMP response of lymphocytes to heta2-stimulant, salhutamol,

in patients with asthma. Thongh the organs examined were different, these observations

suggest that the abnormality of beta2-receptors may be one of the causes of bronchial
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Decreased beta-adrenergic response has been patients were symptomatic and were kept on

proposed as one of the causes of bypersensi- beta-stimulants and tbeophyllines. Tbe remain-

tivity of the broncbi in bronchial astbma (22). It ing 14 patients were asymptomatic and were

lias been reported tbat responsiveness of tbe drug-free at least 2 weeks before tests (9).

bronchi to parasympatbomimetic agents or

a^e™riJic'^'onsrr meZ!^d"l"'!he'm^ Preparation oj cells and measurement
crease of blood level of cyclic AMP, glucose and "I 'y'" "^^^ '"'P"''"'
lactic acid, and eosinopenia induced by tbe Venous blood (40 ml) was drawn from tbe ante-
injections oC beta-stimulants in patients witb cubital vein between 9 and 10 a.m. Tbe subjects
asthma (1, 14). Sucb observations suggest tbat did not take medications or beverages contain-
reduced broncbodilating effects of endogenous ing caffeine for at least 12 b before blood
catecbolamines enhances broncboconstriction sampling. Lymphocytes were prepared by densi-
induced by various stimuli. Beta-adrenergic re- ty gradient centrifugation in Eicoll-Hypaque as
ceptors bave two subtypes, betai and beta.,. In described by Boyum (2). Tbe purified prepara-
the lung broncbodilation is mediated by beta.j- tions contained more than 90% lymphocytes,
receptor (16, 18) so it is possible that aljnormal- tbe remaining cells being granulocytes or mono-
ity of beta-responses in astbma is restricted to cytes. Tbe lympboeytes were resuspended in a
beta2-response. medium consisting of NaCl, 120 HIM; KCI,

Norepinepbrine and salbutamol stimulate 5 niM; CaCI,, 0.6 mM; MgCU, 1 niM; tris (by-
predominantly bet;i|- and beta.j-receptors, re- droxymetbyl) aminometbane, 25 mM and
spectively (15). We measured responsiveness ol buman serum albumin, 0.03%, adjusted to pH
the bronchi to acetylcholine and cyclic AMP 7.4 (6). The incubations were carried out in 0.5
(cAMP) production of lymphocytes by beta,- ml vol in duplicate at 37°C. The cells, 3 x
and beta^-agonists in asthmatic patients in re- lO^Vmm'', were preincubated for 10 min. Tbeo-
mission and with moderate symptoms. phylline and norepinepbrine or salbutamol

1 here have been no reports wbicb definitely were added as required, and tbe incubation was
showed tbat tbe broncbi of patients witb astb- allowed to continue for an additional 15 min.
ina were less reactive to beta.-adrenergic bron- The cells were then centrifuged for 3 min at
chodilation. It is tbought that if beta.^-adren- 1,500 g, tbe supernatants were discarded, and
ergic response in lymphocytes sbows an inverse tbe cell buttons were frozen in dry-ice acetone

acetylcholine and beta,-response does not, then additional freezing, the tubes were immersed in
it is possible tbat selective betay-adrenergic sub- boiling water for 5 min and centrifuged for 15
sensitivity is one of the causes of broncbial min at 2,000 g to remove protein. Tbe super-
bypersensitivity in astbma. natants were collected, frozen, and dried for

Tbe aims of this study ai e to find out whether storage. Cyclic AMP was measured by the bind-
or not responsiveness of the bronchi is corre- ing protein method with a commercial kit (cyclic

and to investigate the hypothesis of selective bam, U.K.) (20).
betaa-adrenergic subsensitivity in asthma. Cyclic AMP respon.ses of lympboeytes to nor-

epinepbrine (1-norepinepbrine bitartrate, Sigma
SUBJEC IS AND METHODS Chemical Co.) and salbutamol (salbutamol sul-

late, Japan Claxo Co.), 10"'' M and 10""' M, wer-

Suhjects
the presence of 5 x 10"' M of

tbeophylline (Daiichi Kagaku, Tokyo, Japan) v
The study comprised 30 patients with astbma enhance the effect of beta-stimulants by in-
(21 male and 9 female). Their age ranged from hibiting phosphodiesterase. This concentration
17 to 50 years; mean 30.3. Eourteen of tbe 30 of theophylline did not cbange tbe content of
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cAMP (Fable 1). The cAMP level with 5 x H)-' ,^^^,, ,̂ ,̂̂ ,
M tbeophylline served as tbe baseline value. RESULT S

Blood samplings for cAMP responses were Table 1 and Eig. 1 sbow cAMP response of

halation tests. No subjects showed apparent
changes of asthmatic symptoms between blood
sampling and inhalation test.

le and salbutamol. Botb of tbe drugs ii
ed cAMP level. Preliminary experimen

Acetylcholine inhalation test (14, 23)

Subjects took no drugs at least 12 b before te

of test. 'Ebey inbaled 14 1 of aerosols of a
acetylcboline solution wbich was

tely

alter the mhalation. Aerosols were generated
with a Vaponephrine plastic nebulizer with
5 l/min of compressed air. I be concentration
of acetylcholine solutions was serially doubled
from 98 to 25000 ng/ml. The inhalation started
with the lowest concentration of acetylcboline
solution and progressed to the higher concen-
tration, until EEV, decreased by more tban
20% of the baseline value which was tneasured
before the test.

The concentration of acetylcboline solution

more than 20% of the baseline val
as the respiratory threshold to
(RT-Ach). RT-Ach is considered t
responsiveness of tbe broncbi.
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10-:' M norepinepbrine was not significantly dif-
ferent between symptomatic and asytnptomatic
patients.

Tbus, symptotnatic patients showed a mar-

kedly diminished beta^-receptor response in

lympboeytes compared witb asymptomatic pa-

tients, but the beta,-receptor response in lympb-

oeytes was not so different between symptom-

receptor response.
Table 2 and Eigs. 2 and 3 sbow relationsbips

between RT-Acb and cAMP respon.se of lymph-
ocytes to beta,- and beta.-stinuilants. No signif-
icant correlation was observed between R T-Acb
and cAMP response of lymphocytes to beta,-
stimulant (norepinepbrine) wbile R'l-Ach
showed low but statistically significant correla-
tion to cAMP response to betaa-stimulant (salbu-
tamol). -Lhus, patients witb a more increased
bronchial sensitivity tend to show a lower betag-
response of lymphocytes. As seen in Eigs. 2 and
3, R 1-Ach of symptomatic patients were lower
tban those of asymptomatic patients. The geo-
metric mean of R E-Acb in sytnptoinatic patients
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was 905 |ig/tnl and in asytnptotnatic patients stinittlants iti tbis study, it is consideted tbat tbe

4*̂ 32 uu/ml. 1 he dif Terence was slatisticallv sicj- be^a•)-suhse^siLivU •̂ in lyniphocyles observed in

nificant(P<().01).

DISCUSSION

RT-Ach exptess o f t L- Isro beta.,-stib

itic subjects is in part induced by

;r, the administration of beta-stii

3t cotisidet-ed to be tbe only catist

setisitivity oksetved in sytnptotn

a n d

lympbo

witb the beta2 cAMP tesponse in lympboeyte

patietits witb astbma, but not witb tbe be

response. Iti a pre\ious report, we found a even atnon;

significant inverse cot relatioti between R E-Acb taking beta-

sthtnatic patients ditnitiisbe

lyperglyc tbe adtii

II asthtna (14). Ibese beta-stitnulants contributed to subsetisitivity to

lesults suggest tbat selective beta.j-adrenergic cAMP respotise. Ettrtber well-designed stud)-

blockade may be one of the causes of broticbial will be tieeded to elucidate the intrinsic ab-

bypersensitivity in astbtna, tbougb it should be normality of beta-teceptors iti sytnptotiiatic

noted that in tbis stitdy tbe cells exatnined wete patients,

lymphocytes atid tbe coticentrations of sym- Tbe cotielatioti coefficient betweeti RT-Acb

Jtbon

and tbetapeittic levels.

In tbis study subjects

patients tieeded to take

conttol asthmatic sytnptotn

)logtc

sted of

tistically significatit but its value was low. Tbis

result suggests tbat broncbial bypersetisitivity is

nnptotnatic telated not only to ibe ditnitiished beta.j-adren-

inulatus to ergic tesponse, but also to tnany otber factors,

ymptomatic Iti fact abnotmalities of bistatnitie H., teceptots

patietits wete in tetnission and were tiot takitig (5), alpba-adtetiergic receptors (8), and slow-

any drugs. Sytttptotnatic patients showed lower adapting initatit teceptots (17) bave been te-

RT-Acb atul also decreased cAMP respoti.se to ported iti astbma. Responsiveness of the bronchi

inlluenced by tbe caliber of tbe airwavsasymptoibeta.-stitnulatits cotnpa

patients. Beta, cAMP response was not differ- befote tli

ent at K)--' M of tiorepinephtine and sligbtly

loweted at lO-^ M in sytnptomatic patients coni-

pated witb asymptomatic patients. These ob- REEERENCE:

setvations stiggest tbat patietits witb tnote

severe sytnptotns tetid to sbow increa.sed re- UnZhh\ re>

beta^.-response iti lympboeytes, confirtnitig epinephrine

.uid diminished

iiinished pln.sin.i

previous teports (3, 10, 13). Ititeresttngly, tbe 'V'"' - ^ ~ - "-""1

beta,-response was not much different between 1,,'numol '"9 u7Xa

symptotnatic and asytnptotnatic patients. ., Bovum A : l.solation of

stitnulants ditninisbes such beta-responses as (Suppl. 2): 77. I9(i8.

byperglycetnic, byperlactacidetnic, cardiac and ''• i*"'"''̂ - •'' M- M't.wnn.

cAMP, and tbe nttmber of beta-teceptors in ^^ii^ief'i'c rcceluJr'ri'n''

leukocytes (9, 11,21). Subsensitivity induced by Z ]'^2ml |'AllergyV:ii,

beta-stimulant administiatioti disappeats 2 t. Busse. w. W.: Decreasi
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