A Study on Airway Cough Receptor Sensitivity :
Cough Provocation Test
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B — BRI AS B RIC TR D — R ERBERTH S, L Lieh D, BERBLEOEF I+
WMAIN T 7 V¥4 T v VEEBEER (angiotensin converting enzyme, ACE) BHEANC & - CHER S h A UK, BWG
BRIVCT E—EHA, Bl b bW 0lindh, ¥, B CRMENBEI-REROB TS GCTHEABEE LT
MFERTHBD, B REEER B S FRYETAED, T LT, SEIIEIESBRORZEN T TTEL - HDH
b, ThODBEMPALARTALDE, BEHEERRLYAVCTRAWREER L. Thbb, [REOESIAHEZNEOHE
ELTC, WABBD ML YA Y VERERHIE L. TOBR, 7 P -REREEECRET, BRBEREL, B
M Lo AR EECEMEL R L. BEOBREEER, BESTIAELTIEEACELERCE@ELY R LS, K
YMEEE L EEECERr o, BFE, SEYHERER IUBHAETABRZE KV T, EABENRE T SE AR
A Lk o, EEABYEMMER X0 74 v VIERIER, BEBCRVC, AYa) VRAK L AKENMEC L > TE¥
W TINh ote. ATFA Y VERIEE, B CRHRANETHIER T e r T e - VRAL L DRELEC L - T, BE
THE R IOEESETABRE CIERCEM LS, @EZCECTRE b Lish o, BEORHEIZ, UTOI La2RR
TH(VEAREREOKEZL, SABOEWNS B L v bR LH W2 —BHAL S 5, QKEOHEXAMEFIL, TERH
P LCHEBR BRT S, QKERBH F — X A0k, KEORZAGRIMCZE Liny, @) B 3CRMERME
B ARSI L TEENDRY ezu, SETHECBEETLTIR, REMELREEDE DOEREY T

THZER L » THBNCEZBEROBRER 2 RETHTHEES DS .

Key words BXAWREEN:, WO, » 791 vy, HE, SEEBtk

BT, Sb— R RRBERTH DS, TORERFR
BEAE L ARMRROMEERCEL TR LA LMbNT
Wiy, — IS O MEMRERICIL, HHiNETHHRIMT
Bk & MBTAM, EBHMHRTH D REE CHRME LT CRRES
TS H. £ohT, BRCEEBES LTV 201, IBRE
B LSBT CRMED & IR Th5 . FIBEZARS, BRKRIE
Ry =B IOEARRL EO{LRNEIRC X R EZT
B, —F, CBHEL, 71 v v EwdREETOMBYE
X0 BIRENCHIB A Y, v A2 v APRRIETHZE
R, PTARVAPORAK & - THEMAHRT Y Z L L5
CHEIhTW5.

—BBEOBE BT, BEEEEERRY 2T 5REL
LCBEM S (cough variant asthma)™ 7 vF#+ 7 v vEH#R
B%# (angiotensin converting enzyme, ACE) [HEHFIW X - T
RINLEWEI N L A5 TWw5b., ACE FHEHRI & » TFHH
TRBEMIL, ARBED S ~20%CHBET 22, BRI
T 28540, ¥, T PE—FERE OB (T F -
WS % 72id, W BRADT LK —MEETROBE LK

MW W2 ERH bkl hDD0h, KERKEN

LI AT, WIBOERE RN - DB Y FEERE TR
RO EBURSHEREL S RS TERT A LE
2 BB PEEBBENITEEERREL T, £, KELH
BOBEERE L TR B, SRUEAHAOBRALT &
74 ) vEHL L OKEZIEAL, BEE S I hboER
DOBRICHBHTHHY. Salem & Aviado 1T, BRI RFATOK
HIMIC L > T ERIERBY LHE L. BEKPT R R
& 75 v v (prostaglandin, PG) Foa W AFRIC L 5B,
MEBETCLBEELETCL 72/ Fr A BRARC L DHE
L9, o= vBHFREBIBERECH LT 22—V RAKL
L OAHIENT, KELFERERNFERL7 =/ T -2 LD
e Ehi® L HEIhTHS, Lh L, —HCREEES
7o L HHMRAVE LAY LORELHDH. AP TRLIUTE
THRBI LD ETHRETEWBLSND X ¥ & ¥ OBBIEIICH
LT, ERBOBREBEC L1 O PHEBRAERT 556, PR
MR 2 ) VK, B, SREMERIME, T vAF-3,
Herz s vELEYRHENKERLTW2O08RRTS

Abbreviation: ACE, angiotensin converting enzyme ; CT, computed tomography; FEV,, forced expiratory
volume in 1 second; FVC, forced vital capacity; GSEM, geometric standard error of the mean; IgE,
immunoglobulin E; MEF,; maximum expiratory flow at 25% FVC on maximum expiratory flow-volume
curve ; MEFV gh##, maximum expiratory flow-volume curve ; PC,-FEV,, provocative concentration of
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THhLEBMOHBIZIL, KEL 2Oo0RFHES LTS E
EibhDd. [ERTCBT2RFRYBEOLES, KEAT
OHEEY) - {LENRIM e & OEFZFERIBYE OB INERLE
D5 —OREZBEORIUTETHS. EFERYERAK X
LEFRARI, REOEZFGEORZULFMET 5HETH
5.

I TRAZ, BERBBRYHCCEBCET 5 U T oK
iTole. (VEZEEORTUHLINES IVREOHE. K
RN S EREMOBG. QERFMEITE BIFTRE TR
Hh—XRADKE.
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BEEIL, Dic £ 8 BEUEFRIERDOE L VD
L, RECEHERL IV P—FBROHFEIZ L - THT .
TIre-FEELRT FE-HER (KEIHRE, 7L ¥—
KRk, BRE, B2) FEREY, KEXHWEXRL 7 rv—#
ERORGESREXYEToE L Lk,

SELMEORKIIUTO 3EHARHLTLIDE L. O
DIRTHIRCRR R #ERIFO KT, OKERAEO YR
T hHERIhTWD, QREXINERTHL I T 22—
(BARZZ 7 VEKARSH, BF) 2EEEBRA X751 v -
(100 g/l RA) TIZALKED 1#E (forced expiratory
volum in 1 second, FEV,) #15% L, FakE+5.

BBRSEEEFOZMIUTOEE 2 MlcTbo s L
72. @ Fletcher DIEMKEZT R OLMEREL T, Thbd
BREESTRA 3 » AL, P C2ELULEVTH5, @
wAR, B, BRASOERELED, BEFERSIOL by

Table 2. Subjects studied in Experiment 4

vEHEEHRIBREL BRSNS,

1. £ 1 (EZEECFRY)

JEBE R 9%, THES20t 1 R L RN E) ©
@07‘:. .

2. RB2 EXBEBREUOME, EOKE)

3E7 b v —SRMUEMER B84, &M23%, JET v —RE
BEBME204 T, EWOFHEAIBE 1K, 20 15K, 24+
I1RCHoTe.

3. R 3 (REBEYN LA OMEER)

1) BEER-7 KA I HPE
EHFREHLE L, 7 -RRLKIAE, k7 P —FR
TH13%, 7 P -FERBEIATH 72, FHESIZTH
ZFh21+ 0%, 21£ 0%, 23+ 1 | TH -7z,

i) &AM
SEYMBEERE B4, LM 3R) LEIBEITTE

Table 1. Subjects studied in Experiment 3

Bronchial  Sino-bronchial Normal
asthma syndrome
Male : Female 5:8 6:7 2227
Age (yo) 48.4+4.0 58.3+3.2 22.0%0.2
FVC (1) 3.5740.26 3.01%0.20 4,1140.13
%FVC (%8) 11244 10244 103+1
FEV, (1) 2.41%0.21 2.2210.14 104+2
%FEV, (%) 82+3 89+5 90+1
FEV,/FVC(%) 67£3 75+3
Type of disease Ext; 6 with BE; 7

Int; 7 without BE; 6

Data expressed as mean+SEM.
FVC=forced vital capacity, FEV,=forced expiratory
volume in one second, Ext=extrinsic asthma, Int=intri-
nsic asthma, BE=bronchiectasis.

Subject Age Sex Ht FVC $FVC FEV, %FEV, FEV,/FVC RT-Meth$#

No (yo) (ecm) (1) (%) (9] (%6) (%) (mg/ml)
1 20 F 160 3.35 106 3.21 105 96 2.5

2 20 F 155 2.64 86 2.29 78 87 1.25
3 20 F 152 3.47 116 3.35 117 97 40

4 20 F 165  3.49 107 3.24 101 93 40

5 20 F 153  3.03 100 2.91 101 96 20

6 20 F 155 3.17 104 3.04 103 96 40

7 20 F 168 4.22 127 3.65 111 86 80

8 20 F 158 2.99 96 2.87 95 96 40

9 20 B 157 3.02 g7 2.88 96 95 1.25
10 20 F 158 3.78 121 3.27 108 87 80

11 20 F 157 2.45 79 2.33 78 95 5.0
12 20 F 158  3.98 128 3.73 124 94 20

13 20 F 163  3.36 104 3.25 103 97 40

14 20 F 168  3.53 106 3.29 100 93 5.0

RT-Meth# =Provocative concentration of methacholine producing 20% or more fall in forced

expiratory volume in one second.

methacholine producing a 20% fall in FEV,; PEFV @ # , partial expiratory flow-volume curve; PG,
prostaglandin ; RT-Meth, respiratory threshold of methacholine ; TX, thromboxane; 7' v » 5 = — ), HEBE TS =

AT Rr—)L
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BERBEIS BH6%, KHTR) BIUHET P Y-RBEE
194 (BM224, &¥E284) D3R L Lic. 2FFEREL T,
pEATThER, 814K, 8L 3K, 2L 0 TH- 1
(1) SETHMEBZCENT, TVALFYVERTA M5
VTSR EE Y =7V v E (immunoglobulin E, IgE) #iféas
BHThHHARBIBNEIR, IR THoR. 7 VILF -
B, RERE, 8 IUWRW IgE fuER BN Th s RIS
24, TSR TH 7. BIRBKTIERHIBEDOO>BHTH
B, MRV r S VERE, B v . -2 -HER
(computed tomography, CT), SEXHMESL L UREXEY
DOREFTT, VEAMKEIGRIE L 2W 3 i, 54T, 18H
HEMSEYR, B | RIXEHAERREIRLEH S
iz,

4. B4 ERIUTHECRETIEFRG - X A0
2 SEIMRIC & ABERENOE L)

FEREREE L2048 T, FHES0L 0RTH -7 (R2).

5. LEAL ERIUTECRETTREFRB L — X ADF
B SEIREIC X ABREN D)

i) BEER

FRERELE 8 AT, PHESRI0L0RTH T,

i) BEERH

FETMEIZILE (BU T4, LM TR) THYESIIETLS
BThotc, TUAFVERT A FBIESD S O Iid4ERN [gE H
HBHETHHHNRIMI6F (B3R, K3 H), EET AT
BYTT LAX-OREBRLRADLhIVAEREI 84 (B
4%, THAR) Thote. 72 ) VRBERBFELSOZHE
D AT A EBMR T RBE TR TEHESIN6TE 8 K
Thote., BEEI0L CEHEFII2IL 1K TH72.

I. =EERAE

1. WEHE

EREREL, W& 0.2lml/min D%y b YAV T
5 4 % — (3012-60cc, Puritan-Bennett Company, Carlsbad,
California U. S. A)) 2T, EF4EBEAEKE I5RERAL
WA W Z E R L, KR EREYEEE LIS
BEBAL, TORBHEERELL. EAFRILLWEAKT
BAROBEOHEEEYWRA L. ZREIEXRTRV, S5ELEE
D EDOREY T OWBREOHRMESL Lz, ZhHDRA
ALY HCT, BHOFRTITR .

2. UHRYE

BEAE FCAETERREL, K LU T A2y
(Sigma Chemical Company, ST. Louis, U. S. A) /=,
BB, ABEAEKCHEM®L, 0.156, 0.312, 0.625, 1.25,
2.5, 5, 10, 20, 40, 8O%BEEFH L. » 7v 1 v vid,
1006 fKk = & 7 — /v (FINHEEE T3 RRR£H), 10% polyoxyet-
hylene sorbitan mono-oleate (Sigma Chemical Company), 4=
BHEARWCHEML 1 X107 mol BEEFR LcDL, THIER
RIEATHTRL 0.32, 0.64, 1.22, 2.44, 4.88, 9.76, 19.5,
39.0, 78.1, 156« mol BWHF AE L.

. SEAFMERE

51/min C{FB) X7 Devilbiss 646 & 7 5 1 ¥ — (Devilbiss
Company, Somerset, Pennsylvania, U. S. A.) % F\~C, 0.04,
0.08, 0.16, 0.31, 0.63, 1.25, 2.5, 5, 10, 20,40, 80,
160mg /ml ¥ T®D 2 3= Y v (Sigma Chemical Company) %%
% 24 MIRA (0.28ml/ 2 min) AT LIRFREAERIE % T L

7z. FEV, 2320% WA Lic s 2D A2 ) YEFREE (provoc-
ative concentration of methacholine producing a 20% fall in
FEV,, PCxFEV)) ZEfEACEE LTRERBREDOHEE L
L.

V. FREEERE

FERBEOIREE L TEIMTERE (forced vital capacity,
FVC), FEV, #{IE Liz. ¥ B LIOBKFEH 7= —RY 5 —
AR OWEL, Bamnes YD HEREST, v—Y v I v—
WE PS4 2,04 82 —%— (Transfer test, P. K. Morgan
Ltd., Kent, U. K) A\ X-Y 30858 (LR, HR) Bk
Bl ZHBRKMNTI~SPEPRLEEL, TOMIAE
N RXBNFEH LT > THIFH 7 » - R ) o — 2 HfR
(partial expiratory flow-volume curve, PEFV i) *RIE L
oo BEWTC, TEBRTESBEFR TR, BESKELR
BT bRERNEIEHETIRCEXEH 7 v R 2 —
A M # (maximum expiratory flow-volume curve, MEFV g
) RE L. MEFV ##g X b 25% B HIMEEMORAES
% ¥ (maximum expiratory flow at 25% FVC on MEFV
curve, MEFy) % il L, MEFs & A Ui KB BT 5
PEFV Mg EOBKFEXFEY PEF;s & L.

V. %EREOFRME (E8&1)

EABRAZRCIAEREXNEL, IHWIBHER
L, LEEE 26 HOHMER LLBRE L.

Vi. RREERBEONE, RFOXE (B 2)

1. BRBEGERZEOWE

BERMBRAFRC L 2EBENE 2T EY LB L
7.

2. BRMEOREC L 5 HE

BEABRRAZRC L 5HEREWNE LT R L 58y
HlgaT L.

VI. SERHY &AM ORR (28 3)

1. @gEm—7 re—FZRC 8

Ava) VI HKERBEONE L, BABRAFRC L
AERENEY 3 ARG oy, KEREM & BRZH OB
R RE Lz,

2. AR

REFEFHIBI VEDT A7 4 ) VilH, B0k L UR
A B WA, FEFL e TEELREL, 12EDEREL,
F AT 10BS A B 12BC KRB RIE 5 5 O EMERNE & £
L, SOEASNE & BEZHOBRERE L.

VI R SHAECRETRETRH P —XAOXE-TE

INHBIC & DB RHOE(L (ER4)

EFERFROBEREC VT FEV, 220% U LA 285
A4 2 Y K (respiratory threshold of methacholine,
RT-Meth) %% L1z (% 2). ftH, RT-Meth BED 2 ¥V
Vb B \WITEBRRRKE 2 HHBAT 5 & 1058 KRB
OBREYHRTHIDDANSL 72 b ) — LERERIED
HOBELBB LOA T A Y VRABRBR LT o1z, £D
#, BOAAL v Y —RfFlen A ¥ 2 ) YEETIFRORF
R L.

K. BARMITHECRETTETRE P —XAOPE-TE

HERIC & DHBRMOE(L (RB]S)
1. EHEE
K[EZIEAE LB TRARHBETCHER T =4 7
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B L (T e h T - r) (KBRS, B 20ue 2E
BREFA 2y b2 754 —2HVCVTRALL. WBELT
TRAFR—ALDA->TOWIEWERBEBERX 7514 ¥ — (K&
B A ORA, 3 LU Devilbiss6db * 77 1 ¥ —x
WA BAEKD 2 FEBRA XTI, ThHDBRARE X
VIR A0S HIZ A4 2 2 b ) =L D 74 A v v ERER
EOIECBEEYT R . FOBBOAAS 22 Y %177
WKEREORE LR L.

2. BB
BENAFHIBLEOF+7 4 ) VEIH, £0kI0R
A B IEH, HEFIETHEELPIEL, 120ML KL,
FRTI0BEA B 12 N T OBELZER LI, TrhFr—n%
FEEBRR T SAF—2HT20pg BAL, B U804
#w PEFV g s b 74 v VEREZAIE Lic.

X. HEHEeAbHRE

SHOWBEMEL, REA T EAEEBEZE (geometric
standard error of the mean, GSEM) ) T% L, B RL#&
Student DRIGD I\ t BB, AR S-FIH ORI HE IS
EDOH5 t BEY AT -k, MURETRBRES5 %L
FTAEBEDH LHUELL. TOE, BEBERATLEIE
RIhicowgir, BEEBERMEIN0%, » 741 v vIKEE
312pxmol & LCHEHLE R IT - 2.
FEOKEBBIEDIKETHS PCrFEVIE, SAITH L4
flEsEsE2E cR L, B, ThPhoEENRET L5
RGO t BER AW R -, WHBE TRBRS %L
TrREEED O LHELL. TOB, ZREEDAS2Y VT
b FEV, 2320%{E T L\ sd 8D PCyFEV, 12 320mg/ml & L
T LB R 1T .

B *

1. ESEOBHY (R%1)
EABYRECEEME, 3HLATHIE 2 ZEFRAIID
25 LRTH h BBURERHFTH-7 (K1),

g |
= ol .
2
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")
2
8 " .
s
+  2.5F &
2 i
& 0.625
e
8 -
3
1 1 1 . | 1 L 1 L
0.625 2.5 10 40

First measurement of cough threshold (%)

Fig.1. Reproducibility of measurement of cough threshold,
the lowest concentration of inhaled tartaric acid eliciting
five or more coughs, in young adults.

I. BERREXSTHOME, EOXE (KRR 2)

1. BZAREREWOWE

WEBEAF R X 5 ERME R, FE7 b v —IEEEEEg
7 26.2 (GSEM, 1.24) %, LHHT10.3 (GSEM, 1.21) %
LB B CTHEE (p<0.01) KEMERLE (K2). —75,
HEHOFREEMECE, HERRD LA o (HEGREK
()=5%0.29, #¥:0.25).

2. BREORE & 5B

BABRAFZRC L 5HRMEL, 7 P C—REBHT S
T, BB 26.2 (GSEM, 1.24) %, BEEHT 9.0
(GSEM, 1.31) ¥ s REEBHB\TCHE (p<0.01) I{EEY
mLic (M2). —F, #FOFEEEBET, HEIREDS
hichote (r= FEREH0.29, BIEE0.03).

M. SEBEMEERRTHOMER KB 3)

1. BEEEN-—7 KR I8
BRBERMEZ, 7 b C—&¥TT7.24 (GSEM, 1.26) %, 3
7 b E—4HTI2.3(GSEM, 1.26) % THhH, 7 L —HTH
& (p<0.05) WiEMEXR L. F7dE7 b ¥ —FH Tk 29.5
(GSEM, 1.41) %¥%RL, 7 re—1th, JE7 b e—%KMLp
BE (p<0.05, p<0.05) KEMEERLE (K3).
SOEBEYE (PCwFEV) iX, 7 b ¥ —4M T 1.82 (GSEM,
1.5)mg/ml, FE7 b & —&¥:3.31 (GSEM, 1.62)mg/ml, F7
b ¥ —S#k 1,58 (GSEM, 1.55)mg/ml TH b, 3 BEEOKEE
BUCREEEYRDIh o (K4).
WOBEREY R, [ESMEEERENCOR Licy, B
DORNCHBIIZED bhieh e 1=-—0.09, p>0.1) (K 5).

2. RER
WEABLZRMED, S8 8 T9.55 (GSEM, 1.35) %, El&
Mg SRR T 5.62 (GSEM, 1.35) %, @%#%T12.3
(GSEM, 1.17) % TH b, BlAESKE R ERIETEECLL

p<0.01
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L L L
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(n=28) (n=20) (n=23)
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Fig. 2. Threshold of cough induced by tartaric acid aerosol
in non-smoking and smoking men and non-smoking
women. Each horizontal bar represents geometric mean
value.
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Fig.3. Cough sensitivity to inhaled tartaric acid in atopic
and non-atopic women and non-atopic men. Each
horizontal bar represents geometric mean value.
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Fig.4. Bronchial responsiveness to methacholine in atopic
and non-atopic women and non-atopic men. Each
horizontal bar represents geometric mean value.

EHE (p<0.02) REMFYTRLE. Lrl, SETHE TILRE
ZLBEBEERRILh - (K6).

SEEHMET, S5 ET0.63 (GSEM, 1.62)mg/ml, &l
BSISTEGERT 8.7 (GSEM, 1.62)mg/ml, EEHT21.4
(GSEM, 1.29)mg/ml THhH, KELMHE TITMo 2L
FHENER (p<0.01, p<0.01) KITHEL T3 T LHRE
hic. ¥i, BIBBESEEERERLBEECE LERBYES
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Fig.5. Relationship between cough sensitivity to inhaled
tartaric acid and bronchial responsiveness to methacholine
in young adults.
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Fig.6. Cough threshold value to inhaled tartaric acid in
asthmatic, bronchitic and normal subjects. NS=not
significant difference.
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TTELTWAER (p<0.1) ZRLVGAEREEZERR DL -
o (®7).

SETHER L ORISESE TERTES O KE BB &8
FRYRMELOMICIE > AERRDbhr sk (=
0.06, p>0.1) (X 8).

V. BRSUTHECEETREFESH P —XAOZE—JE
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I 1
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Fig. 7. Bronchial responsiveness to methacholine in asthm-
atic, bronchitic and normal subjects. PCy-FEV,=provoc-
ative concentration of methacholine causing a 20% fall in
forced expiratory volume in one second.
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Fig. 8. Relationship between cough threshold to inhaled
tartaric acid and bronchial responsiveness to methacholine
in asthmatic and bronchitic subjects. There was no
correlation between logarithmic values of cough there
shold and PCx-FEV, (correlation coefficient (r)=0.06, p<
0.1).

IRFBIC L DB HOT(L (E4).

BEE 14 DERRBOFEHEE L RT-Meth 2F 2R L
7o

R B RS X2 I ER T, RT-Meth 42 1.25mg/ml 2 5
80mg/ml DRI H -7z, RT-Meth BED 2 4 2 U VIR A §ik
OELBYMME, 4.66 (GSEM, 1.22) % & 3.29 (GSEM,
1.3 ¥ Thh, 292 ) VRARIAZEERELIRShi
Mol (K9). Ay a ) VRABKBRERNEHD FEV.iX %
NFR2.5140.10, 2.46+£0.091 THbH, 2% =) VEAFO
FEV, x5 BA R, ThEh22.3+3.2%, 19.9+£2.3%
T, BEREAZEISEMNEA TSR TO B RETTebh
LRI (ES). avEr—E LTABEAEKR
AR, 2% HhKEMFEOEIREE (FEV, 233.02£0. 1155
2.970.11 ) T, {EABHHEL 4.05 (GSEM, 1.29) %
©3.78 (GSEM, 1.69) % £ &{t Lich » 7= (K10). WHEZR
B LR AR, B 292 ) I X A K EINREL R
Lz, I E » 2 CHBER R D hich 7z (K11).

BT A Y VEHEE, A2 ) VRARET 9.76

(%) NS NS (mal)
o / 1.52x107*
20 — 17.81x10-*
10 < < 13.90x10°¢
5 F § / 1.95%10°°
2.5 : { { % P desexaoe
1.25 < .(//:;1 14.88x10°°
0.625 = {2.44x10-¢
0.312} {1.22%10°®

Before After Before After
methacholine methacholine  methacholine methacholine

Tartaric acid Capsaicin

Fig. 9. Cough threshold to tartaric acid and capsaicin
before and after inhalation of saline in 14 normal subjects.
Fach open circle with bar represents geometric mean
value with geometric standard error of the mean. NS=no
significant difference.
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Fig.10. Cough threshold to tartaric acid and capsaicin
before and after methacholine-induced bronchoconstriction
in 14 normal subjects. Each open circle with bar represe-
nts geometric mean value with geometric standard error
of the mean. NS=no significant difference.
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V. BESPUATECHETREESH  —XROXE-TH
HRIC KL DS HOT(L (EBS5).

1. BEERF

BEESZCBT AT e ITr—, 75wR, £BEAKK
RARIHED FEV, PEFs% R L7z, 7o s 7 r—ARARK L »
T FEV 12 2.75+0.191 7% 2.8340.191 ~~, PEFx ¥ 1.55+
0.1l/s M5 2.4240.23l/s ~&ThFhEE 0<0.02, p<
0.002) WHEHN LIcAs, 75 Rk L OABAEEAKRATIIAL
Bl Lish otz (F4).

Table3. FEV, values before and after inhalation of methacholine or saline and after
measurement of cough threshold to tartaric acid or capsaicin following methacholine or
saline inhalation in 14 normal subjects (mean+SEM)

FEV, (1) AFEV, (%)
After # After @ After # After @
Baseline methacholine 2nd cough methacholine  2nd cough
or saline provocation or saline provocation
Tartaric acid provocation
Saline 3.07£0.11 3.0240.11 2.97+0.11 —1.4%+0.8 —2.7%£1.1
Methacholine  3.09+0.11  2.51+0.10* 2.46+0.09* —22.3+3.2 —19.9+2.3
Capsaicin provocation
Saline 3.03+£0.11 3.03%+0.11 3.0440.11 0.3%0.8 0.3£0.9
Methacholine  3.07+0.11 2.46+0.14* 2.5740.13 —18.8+2.6 —16.1+2.9

# =Immediately after inhalation of methacholine or saline,

@=After measurement of cough threshold to tartaric acid or capsaicin carried out 10
minutes after methacholine or saline inhalation,

* =p<0.001 compared with the baseline value.

Table4. FEV, and PEF:; values before and after inhalation of
procaterol, placebo or saline in eight normal subjects (mean+:SEM)
FEV, (1) PEFs (1/s)
. After # . After #
Baseline inhalation Baseline inhalation
Saline 2.79+£0.19 2.76%0.19 1.66+0.16 1.47£0.14
Placebo 2.67+0.18 2.70%0.20 1.40+0.21 1.53%0.18
Procaterol 2.75%+0.19 2.83%0.19* 1.5540.11 2.4240.23**

# =Thirty minutes after inhalation of procaterol, placebo or saline,
* =p<0.02 compared with the baseline value,
**=p<0.002 compared with the baseline value.
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Fig.11. Relationship between change in cough threshold to

tartaric acid and degree of bronchoconstriction induced by
methacholine in 14 normal subjects.
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Fig.12. Relationship between change in cough threshold to
capsaicin and degree of bronchoconstriction induced by
methacholine in 14 normal subjects.
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fehs otz (13).

2. EER
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Fig.13. Cough threshold to capsaicin before and after
inhalation of procaterol, placebo and saline in eight normal
subjects. Each open circle with bar represents geometric
mean value with geometric standard error of the mean.
NS=no significant difference.
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Fig.14. Effect of inhaled procaterol on cough threshold to
inhaled capsaicin in patients with asthma and chronic
bronchitis and normal subjects. Open circle with bar
represents geometric mean with geometric standard error
of the mean. NS=statistically not significant; Cont=co-
ntrol (before inhalation of procaterol); Pro=procaterol (30
minutes after inhalation of procaterol); BA=bronchial
asthma : CB=chronic bronchitis ; NC=noraml control.

Table 5. Effect of cough threshold concentration of inhaled capsaicin on
PEF;s before and after inhalation of procaterol in patients with asthma
and chronic bronchitis and normal subjects (mean+SD)

PEFs (1/s)
Control After procaterol
Before After Before After,
capsaicin capsaicin capsaicin capsaicin
Bronchial asthma 0.31£0.16 0.2240.12 0.65+0.35% 0.544:0.29
(n==14) !
p <0.01 p <0.01
Chronic bronchitis 0.67%£0.56 0.51+0.31 0.8440.52 0.79£0.48
(n=13) e
; p<0.05 NS
Normal control 1.80£0.45 1.66+0.46 2.541:0.48* 2.56%0.53
(n=20) —_ - 1
p<0.01 NS

* =p<0.001 compared with control value before capsaicin challenge.
PEFs =maximum expiratory flow at 25% FVC on partial expiratory
flow-volume curve mentioned by Barnes et al. ‘
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0.31+0.16l/s 2% 0.22+0.12l/s, BUHEKEZHKT0.67T
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Bz, 7RI Te—NVBRARTRI T Y VRAK LD
PEFs DZHLIZ, KEZMHETOR 0.65+0.35]/s 225 0.54+
0.29)/s ~EHE (p<0.01) @A Lz (%5).
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Abstract

The cough is a very common complaint in general practices and chest clinics. However, the mechanisms that cause
coughing have not been clearly understood. For example, it is not yet known why the cough is developed more frequently in
women than in men in some conditions such as angiotensin converting enzyme inhibitor-induced cough, the cough variant
asthma and the atopic cough. It has not yet been clarified whether beta-2-adrenergic agonists have antitussive effect,
although these are used as antitussive drugs in general practice, and whether bronchoconstriction enhances the cough
receptor sensitivity. This study was designed to elucidate these questions using a cough provocation test in which cough
thresholds to tartaric acid and capsaicin were measured as indices of the airway cough receptor sensitivity. Among the non-
atopic, non-smoking normal subjects, the cough threshold to tartaric acid was significantly lower in the female than in the
male. The tartaric acid cough threshold in the patients with chronic bronchitis was significantly lower than that in the
normal subjects while the cough threshold was not different between the patients with asthma and the normal subjects. The
cough threshold to tartaric acid did not correlate to bronchial responsiveness to methacholine in the normal subjects or the
patients with asthma and chronic bronchitis. In the normal subjects, the cough threshold to tartaric acid or capsaicin was not
altered by bronchoconstriction induced by inhalation of methacholine, a muscarinic agonist. A significant increase in the
cough threshold to capsaicin was observed in the patients with asthma and chronic bronchitis but was not in the normal
subjects following bronchodilation induced by inhalation of procaterol, a beta-2-adrenergic agonist. From these findings, it
was concluded that; 1) sex difference seen in the tartaric acid cough threshold can explain in part the reason why the cough
occurs more frequently in women in some conditions, 2) airway cough receptors are stimulated by tussive agents
independent of bronchial responsiveness, 3) changes in bronchomotor tone have no effect on airway cough receptor
sensitivity, 4) inhalation of beta-2-adrenergic agonists dose not affect the cough receptor directly, which is perhaps because it
suppresses the cough receptor sensitivity, probably through inhibiting release of inflammatory mediators which heighten the
cough receptor sensitivity in asthma and/or chronic bronchitis.



