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M N—PL—FRELEY b (KE 400~800g) % H
W, SRR AL E R ORI TR, BB ICRER
B H B L modified Krebs-Henseleit solution (KHS) @
FCHME L7, [RERBEOKERZI) BRIk, &
2mm ROMBRAEY v 72 ER L, [ERKTO
OB 2 Y0 L EBRASER & L. [REOIAIC
SBEBENSLTEZOI, ERLEAZER ITEE
BUER L KHS 2 AN/ 30ml O F 5 A8+ — 7
YNANT, RERFORFIEARTHZAMCEEL, #ft
K5y AF2—%— (R]JB4024, BAXE) &4 T
BU, RyLva—4%— (RIB4008, HANE) # T
ERUOEDZEH L. KHSIZpH74 T, #Ed
NaCl 118, KCl 4.7, CaClz 22, MgSO4 1.2, KH2POq4
12, NaHCO3;250, 7 )V 2—2Z 100 (mM) & L1V, 37
CTIZ2T 9% 02 & 5% CO: DIRBH A kBRI,
KHS (ZIZBIZ &g, REMEOREER R0
W7 hREY QuM), Yurs ./ u— (QuM) %,
TORY T 5074 Y ORBEY R 72DIZA4 V F
ATy 2uM) %, VIP OB 2B 72D o-FF
M7y 1U/mD) A7z, EERRT 60 4 RIE, R
EREEBEOEBRAMENTHH05g12%5 L9120
S KHS % AN 2 L7z,

EFS ® k4

LAY IVTRERDOEN % LT EFS TH#T %
EREBERIIBNICHFET 2L AL TRNIKETT
512, 5X10mm @ 7 7 FF K% 10 mm [ < FAT
KBE, F—HUNARTEDO2HROT I FF RO
RICKER %+ Y ML, EFS #17» 72. EFS O#Fid
S CHRRRIE 1 ms, BE 20V, ¥ 5 Hz, #l#E
¥ 300 & L 7-.
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A SL MUMANT 7 ) MR TYER Lo h THEE
BATIAF—DRBELEF6LIZL TiTo 72, BE
F#a#% 8 H H LLFED OA A I3 B A4 S8 (C

L8R EH 0 H RBEREREOEY 53 0 %
HE1kgH720 10mg BENEES L. TOHER
EDFTRTOENEY MARRIKERISAD S
h, BEBEEMEENLE Y MIBIEERRT 7 HEEBRICH
Wiz,
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XY IV 107M IS TYHE S &, O THS T 8 &
712 3D EFS 24T WG 2 72, FRERTIIR
EFEH ORI EFS I THIsR#E, 8 9 DIAIZZ&l
BRI O L NIVICRD, 0% 2EH, 3EH®EFS
WKT—EDORIEAE SN0, DUBOERIZBWT
SHEBORGZ @Y RN E LTHEAM, 72 EFS
WEBZDRIEHANANC AT 5500 %2R
Np/7zbT7 hu¥y, yurss/u—l, £ v FA¥%
PMA, 7 b FMEYYOFEFRETIC EFS Oitig
it #HARL, 7hu¥y, Farsa—n, 4~
FX% Y VHFHETIC, EFSIZe 2% 3 Y CIUR S €72
ELEY PORER ZWEZ S, TOEFSICE S
WRIISIET PO F MY v OBEET TESICHEL
7z.

BB O E

KHS T 1R A v Far—Ya /8%, R V7
LAY I 10°MICTYLHE &, 1Hz, 2Hz, 5
Hz, 10Hz, 20Hz, 50 Hz {2 T 60 # 1 EFS 2475 72
(Fig.1A).
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T3/ 740 Ik BRE PRGOS T S
PURRERNBOCELRFATH-DICUTOER:
Tolz. BIEENVEY FORERIZOA BGug/ml) %
WML 30 3 U X & - 7%, KHSICTHEL 1B
AvFax—Tartk RE) Y 7&2LRAY I 104
MIZ TG &7z, WHMOTEETT I/ 74 v %
A=A N O 28 BEARAE M 0 BtR RS % X
2. FNFROTER BT A BROMBERIG % RE
L, 50% OMELIEDELNLET I ) 714 VBE
(ECs0) 23R 7z, ttHRE L CHIFEBREIC X 2 1UED
HEEERL, EBRENHORL D ICEEEVEY
FRERZEASY IV 1074M TG X 7%, KHS
WCTHREL 1A v Fax—Ya v, K8Y 7
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Histamine(10-5M) EFS (1Hz,2Hz,5Hz,10Hz,20Hz,50Hz)

Tracheal strip of non-sensitized guinea-pig

(a) Ovalbumin(5ug/ml)  Histamine(104M) Aminophylline

Wash
L
Tracheal strip of sensitized guinea-pig

(b) Histamine(10-4M) Histamine(10-4M)  Aminophylline

Wash l

Tracheal strip of sensitized guinea-pig

C

(a) Histamine(104M) OA Histamine(10-4M)

EFS EFS Aminophylline
l Wash Wash l l
- o '-e 1 ,

Tracheal strip of sensitized guinea-pig

(b) Histamine(10-4M) Histamine(10-4M)

Histamine(104M)
l EFS l L EFS  Aminophylline

l Wash Wash l l
@ @
Tracheal strip of sensitized guinea-pig
D
(a) Histamine(10-4M) Histamine(10-4M) L-NMMA(100uM)
EFS EFS
Wash ‘ ‘
o :

Tracheal strip of sensitized guinea-pig
(b) Histamine(1 0-4M) Histamine(10-4M) L-NMMA(100pM)

EFS EFS
L N N

Tracheal strip of non-sensitized guinea-pig
(c) Ovalbumin{ Spyg/ml)  Histamine(10-4M) L-NMMA(100pM)

EFS EFS
w ¢

Tracheal strip of sensitized guinea-pig

Fig. 1. (A) Protocol for the study of frequency-
dependent relaxation responses to EFS (EFS: 20V,
pulse width 1 msec, duration 60 sec) (B) Protocol for
the effects of ovalbumin challenge on aminophylline
induced relaxations (C) Protocol for the effects of oval-
bumin challenge on iNANC induced relaxations (D)
Protocol for the effects of LNMMA on iNANC in-
duced relaxations (EFS : 20 V, 5 Hz, pulse width 1
msec, duration 60 sec).

FLAYIVI0MICTPHE ST OTHER TT
74N v F—HINAORIIMIZELRDOT I/
74 ) VI AR NISE R (Fig 1-B).

BIBT7 VT I VBEEVE Y MRS TG bR RS

BIERE RSN L, PURBRER EFS (20§ 5t
BRISICELZRTAEPZRET 5720 TOE
BEiro7. ¥, A% IV 1074M IS TR, I
HEOTHM T EFS 21T\, RIS 2 MR L 72, S 51,
BAEEILE Y POFERIZOA Gug/ml) Z@mML 30
ARG S 72, KHSICTH&E L 1M, v %2
N—Yavl, BEAEV V2RI V107M
2T S8, IO TER T EFS 217> 72, 0A OfX
HBDIZL A IV 107M TR S 725 D23t B
& L7z (Fig.1-C).
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B2 SMIZT 57012 Fig. I DICRTER%ZT-
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F % OA (5ug/ml) TIME S 7z, EFS% 4T\, L-
NMMA (100 pM) % F—# ¥ /S ZIZHZ 10 574 ~
FarR—Y g YBEEEFS 2{7o 2. BAEENLVE Y b
DEER % OA Gug/ml) DRbYIZLZAY I V1074
M CTHONHE S E7-% L L RROEREEZITo72 0
DOEXNBE L7

OA BAEENVE v MRE T O UGS ORE
BAERE OB & Ok RS OB A 52123
L0IRE R, £F, BMEENVEY PRUFE
BEEVEY FPORBEREENEFRELR S I V1075
M T— B & U BOS % #ET %, KHS I T
LEADRER 2L AT I ¥ 1074M THOIME X,
EFS %17\, SfRRIS 2 e L7z,

UToFEH2@H L ATV T I ¥ (Grade I
Yr=), Frubbxvy (a=v%), Vv7E)
3V, CRA¥IV, TIJ)74Y Y, Thuy,
Furs/a—l, £V FA¥T 7, oFEINI ST
v, LNMMA, L-7TLVF¥=v (¥ 7).
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Fig. 2. Frequency-dependent relaxation responses
to EFS (EFS : 20V, pulse width 1 msec, duration 60
sec) in the tracheal strips of non-sensitized guinea-pig
precontracted by 10-5M histamine. Data are ex-
pressed as percentages of the maximum relaxation re-
sponse by aminophilline as 100%.

Table 1 Threshold values, EC50 values of two isolated
sensitized tracheal preparations for aminophylline in
both the OA challenged group and histamine cha-
llenged group (data are expressed-log of the
aminophylline concentration)

OA challenge Histamine
group challenge group
(n=5) (n=17
Threshold values 590 = 0.22 593 = 0.19
EC50 values 485 *+ 0.32 479 = 0.34
Max relaxation (g) 158 + 0.40 1.25 = 031

EIZlE, t-¥E, Wilcoxon B%E, Mann-Whitney ¥5E
ZHW. pEA005 Kz HEE L.

S

JR B BRI B R D KEE

ERAY 310 M IS T S22 R ER D EFS I
X Bt RS 3 A BK AR R L, 20 Hz THRAK
eAE S (Fig. 2).
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Fig. 3. Cumulative concentration-response curve
for the relaxing effect of aminophylline in the isolated
tracheal preparations from the OA sensitized guinea
pigs (@OA challenge group, [Jhistamine challenge
group) precontracted by histamine (1xX10-4M) . The
ordinate shows the amplitude of relaxation as a per-
centage of the maximum relaxation induced by
aminophylline (10-3M). Each point represents the
mean = SEM.

SR SOS 2B LTI PUEBRBE R, ECso 13 (—logio #R
I2TC) 485032 (n=5), M MWE TIL479+034 (n=
7) THOMBERICEREZIED O NL )7 (Table
1, Fig3).

BEH7VTI VBEHEOL Y I VIBICNT S
EFS D% #

BERMEELEY PORER~D OA BER, EFS
W2 & Bl RS I OABRBERIIZH LT 30.7% .55 L
7: (OA BRFEH © 386+163% * OA BEHE © 265117
%, T3I/74 X BmRIEREY 100% & L1k
DEE). —7F, BBBEELEY MR ¥ I VI
L 712 EFS 12 & % 5tufR SOUG & #R 5T L 72 0P BRBE T UL,
WERKIEDAE R ZBITIIRD O rolz (RAF 3
VERER] 243+110% - v A ¥ I VIEEH 269+
152%, T3I7 740 V& ABRKILELZ 1002 £ L
=R DEE) (Fig. 4).

LNMMA S OBRERENO L A ¥ I Y ILMEICH T
% EFS O%h%
OABELEEERETVEY POKEH D EFS
2 X B RS I LNMMA B # 37.7% B4 L,
AY I VHIB L 2 BEORDHE 329% L ILERL, W
HEICHEEZEIREDON o7,

NI | -El ectronic Library Service



The Japanese Soci ety of Allergol ogy

566 BEBIRAE D INANC FUS~DRE
(%) (%) Table 2 The effects of sensitization on tracheal
100 _ 100 - smooth muscle contraction and NANC
p<0.05 ns tuced relaati
80 | l—-l 80 [———| induced relaxations
Sensitized Non-sensitized
60 J 60 - guinea-pig guinea-pig
\\\\ (=7 (n = 10)
40 _ } \ 40 | <
Max contraction by
20 | I | o — .} histamine () 139 + 023 157 * 0.28
— —, Relaxation (g) 0.34 * 023 029 * 015
0 \] T o T T
Pre Post Pre Post

(A) OA challenged group (B) Histamine challenged group

Fig.4. The effects of OA challenge (A) compared
with histamine challenge (B) of tracheal strips of OA
sensitized guinea-pig on the NANC induced relaxa-
tions (EFS : 20V, 5 Hz, pulse width 1 msec, duration
60 sec), data are expressed as percentage of maximal
aminophylline relaxation as 100%.

OA BHEENE v M SETHEG O BIEHEORE

BEIE/EELEY MREF LIEBEELVEY PRE
HIZBI 2 €25 3 ¥ 1075M K39 % UGS, BFS
2 & BWRBRIE & bISABERBD bW a7 (Ta
ble 2).

%z R

OA BEBIBRMEELEY PRERIZBWVWT OAREIZ
iNANC RUSIZ & 2R USOE T 251 &L, £
DEHO—IIZIZNO P EE L TWB I EARKBRIh
7=.

ENVEY PORBERZHVZZOERRIIBVTH
BETHLHTF MO FIFY U EMRHEEFS 2172
THRBERISIIBD SN d o7z, TDZ L LD, EFS
2 & o TR 25 S I MREERISTH 5 L E 2
SN, Z OFEEREME UG I BISERARER R U
MRZE NS VY A5 A, 2% ) INANC 24
LB Rs e £ 2 6N 5. $7- EFS O FEKICEL
TiZ 5Hz & ) FHLRRR SR S h, B
m&es L 20Hz THRARKILAE LN, SEDEER
TRV ELHET AL %% %, 5 Hz TORIMER
HL7.

BIEIX OA DBAIZ X VAT -7, H&MDO 10 HE X
BH, 2OBIZT—AF —HEDHIZ 1:EMIZ 1 H
OABA%RITo 7. FHERIIBWTZORELEL

BT L85 RCHIR RN B RS 2R L 72,
SBEEH~OMZEZEIZE LT Coburn 5%, €
WVE Y b OREFRTH O MEE LRI TR R D
M5 LTWwaD, £@TNITLALOMFHEMEIIIE
REARRIBLTWA ERBRTWSEY, LaL, &
EBH £ 7V O NANC IO B, Wi EBE D
NANC OFENZDWTORMERID B WD, £ZTOA
BERIETVEY P EHWTEFSIC X % INANC X
SR MRET L7-k5 R, EFSIC X AREBIRIEELE Y PR
BEDINANC Rt OABRBEIZL VST 545, 7 3
J74) VICEBMBRIGICIZOABREICLILAR
BEAE W LR E N7z, INANC @ Rt id EFS
ROKEFEHORMBEIIEKFELTEY, BOTUEF
WHOWMEEZBIELTWwWAEZEZ SN TWAY, 0A
BEICLY INANCICXAIERRIEAET LA L
12, OA BBEIZ & 5 NANC itk St D& T A3 E B
HO—HTH 5B L) EEEI RS N7,
BEBRAEEVE v b OA BEL D INANC RIS
DOBFIIH ST R VA, A—/3—FFH A FIT&
5 NO % 7213 VIP 45 O JU#C X % INANC D §51L,
NO synthase (NOS) {EMETEZE X b b, NOS
ERETOHEL LTy ADT 7077 —JIZBW
T NO 43 NOS D {fth % Au[ M ICHi 35 2 & 2350
5hTwa®, NORREREICHELTBY, [E
THEBBETLRANOOHEMMBED LTV
56, T2, F—7 ERLTWEVDH, LNMMA #im
EEBRBA —H VN ARANTVE = VE2MZTHHRR
By ba— VI RXLVETRELEWVWI E XD, NOS
EHORTHIHEINS., REICI Y EESINBR
® NO % NANC @ NOS % #p#l L, NANC T X % itk
RIGAMET L7zt d &R b hiz.
BEEEEELVEY POREN X OABRERIZEFS
2 X BRSO %R L7245, LNMMA % iz
72# D NANC |2 X % itiig S DB O F &1 OA B
BELTOWLRVEEIRETELVEY POFRICKKLTHEE
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OVALBUMIN SENSITIZATION AFFECTS NONADRENERGIC NONCHOLINERGIC RELAXATION
RESPONSE ON GUINEA-PIG TRACHEAL SMOOTH MUSCLE

Kiyonobu Takatsuki, Yoshihiro Nishimura, Hitosi Maeda and Mitsuhiro Yokoyama
First Department of Internal Medicine, Kobe University School of Medicine

We investigated the effects of anaphylactic challenge on nonadrenergic noncholinergic (NANC) relaxa-
tion response to electrical field stimulation (EFS) or to aminophylline in sensitized guinea pig tracheal smooth
muscles. An anaphylactic challenge with ovalbumin (OA) reduced the relaxation response to EFS (20 V.5
Hz. 300 pulse. duration 1 msec.), but the relaxation response to aminophylline was not affected by OA expo-
sure. NG-monomethyl L-arginine, a nitric oxide (NO) synthesis inhibitor, reduced the relaxation response to
EFS in the OA sensitized guinea pig. While the relaxation response to EFS on the sensitized guinea pig tra-
cheal smooth muscle was significantly attenuated compared with that on the non-sensitized guinea-pig, there
was no significant difference between the tracheal strip of OA challenge group and that of control group in
sensitized guinea-pig under the existence of NO synthesis inhibitor. These results suggest that the attenu-
ation of NANC relaxation response associated with sensitization plays an important role in airway hyperreac-
fivity and is responsible for the decrease in NO amount.
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