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1. BIEFER X OCHERARTE

hE#200~300g © Hartley Rt L € » + &
WCRERBRS L7z, Andersson 5190 ik dy —HAE
FLTEFTARER LA (Fig. 1). ¥ B cyclophos-
phamide (Aldrich Chemical #) 30mg/kg ERER & 5-
L, 2HZHEBIPE 747 v (LT OA, FIEHZE
T ¥ #)1000ug+Al(OH), 100mg}x JEREAR 5 L
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KR & 49

Guinea Pig
Day Cyclophosphamide (Cy)
Day 3 Primary sensitization
Day 24 Booster
Day 45 Provocation

Fig. 1.

o, 7 =A% =L LT, 3HEEIC{OA 10ug+Al(OH),
100mg} & JEREN I 5 U TR E A BN S 87z,
7R & — X b 3%, RIERLA D 6 8% OA
dmg/ml % 2 WA XL CHFR L., COBAT
Ovary b D FEICEV kKD 7z PCA titer 1%, 4 Bk
L OSBRI DO W T B 160f5 L EA R Lc, RAFER
I, BRI T LR R E ST PN CERE, B
IR FIs T AT - 7 (Fig. 2), Agrawal'? o HEiciEys,
Ry 72 AWAY o —2DBAL, BLOWH#EEY £ =8 —
L T specific airway conductance (sGaw) % R¥ 7,

Air or aerosol inlet

Airflow signal

Box pressure signal

weighing 200-300g

Cy 30mg/kg i.p.

2 days

{OA 1000 #g+AI(OH) 3 100mg] i.p.

3 weeks

{OA 10 ug+AI(OH) 3 100mg} i.p.

3 weeks

OA 4mg/ml X 2min inhalation

Sensitizing procedures.

75 4% — (4w NEUID, £FE+ 5 v R
7 a =4 — (TP-602T, HAINE), MWSitst (TV-
241T, HAYNE), XY v a— 44— (VQ-065A, > =
Fo) mEERLI,

2. BTy PR, W, BALF DO =vyr 7y ) > —
X {E MO AlE

OA BMAFFRIF(= v + » — %), IARK, LAR
D £ 2120\ C, BIR R (ER L 7c, AR Fro ik,
W AFEFE S 5, LAR B owikiE, IAR BEHE, sGaw
Dy, BORABRAIDOTBRL TIET L, 304 Ll Lk

Outer box

f

ml Syringe

: R A G e
Pneumotachograph Neck Anterior Posterior
plate cylinder cylinder
Fig. 2. Total assembly of the body plethysmograph.
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50 JIAR, LARBO= vy 7 5 ) 5 —EEROKS

e L7cke i CEREL L 72,

ELE Y P ERV I AALER—A(FALF ARy VD)
50mg/kg BEREA &5 MREE, EHEYBICTBEBL, K
TEBEHLT, 2=a—VEHEAL, £R20mlX3E
BAL # {7 L7z, EURL 7 BALF %#400Xg, 204
(4CTO)mLL, T EER BALF offk L Lic, 2w
TRE, BIUMEHEL, KSEFEBTRE LM
ST % — 1+ L,50mM octyl3-D-glucopyrano-
side (Ocg Glcp, FXAFE) #ET50mM 2- {(tris
(hydroxymethyl) methyl) amino} -ethanesulfonate
(TES, F¥#3) buffer (pH 7.5) FIC{FilE X ¢,
100000 X g, 6043 (4CHELL, Bt EFEEXK
&, BIOWHoKMEE L,

= v ir 7y ) F—¥EMK X Zimmerman'®-29 5 @
FEw R, FEBE K Suc-Ala-Ala-Phe-AMeCou (7-
amino-4-methylcoumarin, BAC-HEM) % FH\~CTHIZE
L7z, AMeCou #ns=v # 7 7 ¥ >+ — L OERTHIH
BHEINBZ EEFIAL, CoXRCBEEYRIGSE
THEU %5 AMeCou( <7+ FHIEFH) 0B BIE L .

B 4AR0.5ml % FEEE ¥ & LB %K {Suc-Ala-Ala-
Phe AMeCou 0.2mM, 50mM Tes buffer, 5%
dimethylsulfoxide, leucine aminopeptidase (5ug/
ml), zinc acetate(50uzM), calcium chloride(10mM) }
0.5ml &25C T30AEIRIE S8, EE XD AMeCou
BA oK ER (F200002, BILH) KT, B
£:383nm, BHFEFZ4L55nm OLHET CRIE Lic, BIE
BOBOBK O pH X7.0BEohickich T3
CERBER LI, vy vy ) 7 -EERR, 8K
HE (XM 47y FERTRE) THEL, 1M
EdExh% AMeCou BIRTHRBE LI,

3, vy vy U —Eo@Eoks

BELI=vr 770 F =¥, mAKTF I NV
B RT OENEMCOWT, BALF &L Ao
THER LI,

BALF #:4, (BALF s +EB 2 STHER), Eic
che=vir7 7y )+ —XHERTHEA+A+TF I F
v (X7 F PR 100°M iz e b ok & 4, 305
R incubation L 7z, % @ $#383nm © B ¥ £ T A
Frvl, EEEDORARZ F 7 2xBE LI,

4, NKA FHHEHKEY) IO BRE

Biffer €y X OABRATHERL, Hiac2., LA
BICIAR, LARZAEUCKRETSY b Ex —
50mg/kg EREN#H 5 FKEE, EFTIRCTHBL, <
&, DTS E L TRE L, [ELRBEES Y

PO EBE L TR L, RS CEIE AR AN L,
2~3mm OO AHYBI L CTfF-7c, Zodh%
SHEER L TXEFWEHEA X IER L, modified
Krebs-Ringer # (NaCl 112mM ; KCl 4.8mM ; CaCl,
2.8mM ; KH,PO, 1.2ZmM; MgSO, 1.2mM;
NaHCO; ; 25mM ; glucose 5.5mM) 5ml TH&7 L7z
~ 7 FAERNICHREL, —WHAEEL, MIHEED
5 v AF 2 —4%— (TB-611T, HAXE) wEHRLT
ERUMCENBEMEABE L, BRKIg ORI 0
W, 1~ 2KEHE L FEICELCE, By va
50mM &0z, I DIEERIGE100% & LTERIG%
#7= L 7z, modified Krebs-Ringer & T+ 4#E\ s, = A
K53 FVI0M, BB WVIEREE LTERRERML,
#3040 R incubation %, NKA (=75 FBIZerT) 21
EERMIZI0°YM X v 10°M EThnz, AERLH#
WEIESLL o, = 7 + R A © modified Krebs-
Ringer B X137 CIffk b, 95%0, £5%CO,DEARIT
TN,
5. FHf

EE 7 — #1%, mean+S.E. TEH L, HEFHKE
\Z ¥, unpaired t-test # B\, p value %, <0.05%7F
BLE X,

1. PURBRABRBED sGaw DZEAL

Fig. 3icifFer = v b OHERARBZEE D sGaw
DREIRERIC L 2B LT, JAR IBRAFBHER L
hEDd b, sGaw 13, BMAFFEFAD20.7+3.1% % T
ETFL, 1.12£0.28hr THHEDT5% A L TiwEEL
7z, LAR B3R AR, 4.89+0.56hr X » HE L,
1.14+0.35hr &t L, & DR sGaw 1261.6+4.0% %
TRA L,
2. =V 7y U F—XiEHoEE

Fig. 4 1= BALF oM, MiasEzZxd, &
MBI LARBF TR %<, RWTCIAR, 2 v I} r —
VEDIETHD, Mg 3 oEE YR LA, =V b
= — B, IAR B, LAR B¥® BALF D [ELRIZ £ «,
91.0+0.9%, 82.0%£1.8%, 85.3x1.6%TH -7z,

Fig. 5ic=v ¥y 77 ) F—¥FE R 2 v te—n
B, IAR#®, LARBEC U TRYT, [EXFERA
24.1%0.5 (nmol AMeCou/min/mg protein) &5t L,
TIAR H519.2+0.8 (p<0.01), LARK17.7+0.4 (p<
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PN A 51
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Fig. 3. Time related changes in sGaw after OA challenge.
The data are displayed as mean£SE. (n=8)
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»» p<0.01
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7
r
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Total cells Mo Neu Eos Ly
Fig. 4. Cells in BALF after challenge.

The data are displayed as mean*+S.E.
Control (open columns, n=6), IAR (solid columns, n=5), LAR (striped col-

umns, n=5).

0.001) TH b, FHEXFEHRB7.0£0.72xF L, AR B
5.2+0.6, LAR®F3.9+0.4 (p<0.001) & LAR K
sl EnsEmE /R L, BALF TW@, FHHE
5.910.9%2xF L, IARBEF3.3+0.6(p<0.05), LAR K
2.2+0.2 (p<0.05) ELREFEOERE =L,

BALF #rofefifa, Mlas@Ees=vr 77 )+ —
EiEE E ORI, BELHERRRD o1,
3. =V Ty ) F—EoEOBE

Fig. 6 i BALF #1%, (BALF #&+XE > E0H
%), FIZohiehsA+r35 3 Pyl Mmzkdo
#3045 incubation L7cHIEERD A7 + 7 2%,
383nm D HEREETCAFr v LEBORER A b
UV — ZADEREZRT, 455nm DENEE THRE IS

AMeCou D%, 100°M DA A K F 3 F vV OERIMTI5%
EMEIEh, BIELIc=vr 77 ) F —Eith A+
FINVEEMELNDLOETHAHZ LR LI, &
7o, Invitro T, A& 5 3 FViE, 100°M T=v ¥
77 ) F—EEERIRIEHHET D AR L.
4, NKA FFRHHKEY A IBUHE OB E
FEHEHENAIE 0K R Y Fig. 7R,
- B JARBEZ, AR+ F 3 FVI0*MEIL7
B, TOREBERICHBIEFT CEBEH L, NKA 10°M
TR HNMRIC S HAEEXRD-L, LAR B, 1§
EDRBEN/NEL T, NKA 107M iR 1F 5 INHER
G BEERYRD I T, ok, FFEbARAK
53 F VIO MBI L 78BS o NKA 10°M i B

= SRV
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52 IAR, LARBo=v 4 7 7 V) + — EiGEo ks

e
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[ p
g 207 T 107 ] Lar
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< +xx p<0.001
g
c

Trachea Lung BALF

Fig. 5. Enkephalinase activities of guinea pig’s trachea, lung and BALF. The
activity was monitored by measuring the release of AMeCou in a
spectrofluorometer with an excitation of 383nm and emission at 455nm wave-

lengths.

Values are displayed as mean+S.E. (nmol AMeCou/min/mg protein). Compar-
ed with control values (open columns, n=10), IAR values (solid columns, n=8)
and LAR values (striped columns, n=10) are inhibited significantly. (* <0.05, **

$<0.01, ***$<0.001)

HIEERGE, 166.945.5%, 167.7+£9.8%, 153.0+
13.1% L BRER D 5 T2,

RAART I FVIERMBEIZOWT, 2 v b r— LB,
TIAR %, LAR ¥R, NKA 10~°M = 8V} 5 U8 B
(Emax), ¥ X, 50mM KCl iz X A KINFER G D
80% DINKEX BALT 5 NKA BE D —log (pECs) %
F LT3 (Table 1). LARBHL, =v b e — B
& HBE LT, Emax, pECe & b EEICHEM L 72, IAR
BLEBEOERERLLY, BEEIRD LRI -
7.

EIE

LSEOEBRTH 4L, —HERIEET L CERITA =
vy 7y ) F - EENOBREI OV TRE L, K,
filckirs=vr 7y ) —EiEMKE, AR, LAR K
& IEl & ke py, LAR KRS I £ O E R 2358
<, F e, BEEAENAIEICIS VTS LAR BRI fREL
L 7oA, NKA w3 5 RIG25E <, T O RERIG
BRI AR AT § FYREMLCEEDO S OIED

fe. SEIOHER»LKEEBF Oy r 77 ) F— &
EMEDIE T 2%, IAR 5 X O LAR ORI, 55\
i, O L A RERBE TEDRRE & EBE
T B ATHEME DRI S Ui,

Fig. 5 @7 X 512 IAR, LAR B3, FEEIC
THELIc=v 77 ) F—EEHERIEECETL
o 5, B L TR EAREIO=Yy 7 7V F —
YiEM S AR, LAR BHZIZEDs 5 e DK L, [EN X
h 7o BALF b o # 1% % 1%, TAR (96.4+8.5nmol
AMeCou/min) >LAR (69.9+5.2)>=2 v } v —
(61.1+4.9) DJETHH, BALF Pttt Ehs=v
7y ) F -, FBRENRVOBICELLDLE
bhb, COFERLLOBREL=Vy 77 ) F—%
EUENMETTAEFOVEDEELLNRS, =V
77 ) - ERKERTE, HEH SWEER o
AR T2 EIC S AT B 032020, o4 3 EEMlk
FIFET S LEEZ LR, FRBEOZE LMD
Sl EECHEC= 77 ) F—EREALTEEO
EEZLRG, i, A, 2FxF=vEn=
v 7 )V F—EDOEB I AMENIENL, ThE
ST HICHBEREECELTOTREELE bR S.,
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100

50

Relative fluorescence

BAL.F +Substrate

[

BALF 4+ Substrate + 1M phosphoramidon

%

400

100

50

Relative fluorescence

0

BALF +Substrate +
1 uM phosphoramidon

500 nm

Emission wavelength

BALF +Substrate

BALF =N

400

500 nm

Emission wavelength

Fig. 6. Effect of phosphoramidon on the enkephalinase activity. The scan was
performed in a spectrofluorometer with and excitation of 383nm wavelengths.

(A) Samples soon after incubation at 25C

(B) Samples after incubation at 25°C for 30min.

When incubation was done in (BALF+ Substrate). AMeCou was released but
when the incubation was performed with phosphoramidon (10~°*M) the release of

AMeCou was markedly inhibited.

FI2REDRE O R IL Fig. 7, X O Table 1
iRt &R0 THAH, LAR Bicit L K& LB HiE
Az v b e — AR LT NKA @53 5 X
JEOEIRL, ¥, KAATF I FVICMEGMLAES
DL HAERICHBDORBENS/NE ol 525, in
vitro BT H LARKIIE, =v 77 ) F—¥5E
HAIMET L CTOATTREM S HEZE I h %, [ARFRC L
HOMER 7D 7ch, Emax, pECgli =z v b v — LB
LB L THEEBZERRD o1,

vy 7 V-, 2FF=VEOM =vF
) Vit EOKGERMEWE R ST A LML T
WB20 . ZDIEMOETICL D, ZhbDOKEINE

MBI L CRERRICERLE D, BEAER IR
RFTL D EBHEI N T B2, Tk, FOENK
3, RRREOSBEO TR A S L ABE I AT
WA, T UAF =G EDOBE T, in vitro DRICE
VT, OARMEHDOE o FEHEEL OA F+ L
VOLKEE, AAKRT I FvEREETH I ECINEER
JED R MR T 5 2 L b, RERIGCTRERENE
RINIBELEFF = VFEOWEIBHER, D
B v r 77 )V~ EELREXBE LS ATRE
EELRHE IR, M2+ =v CLTCOM, 2%+
= VRROWEYBRE TR0 WE L LTHT
LT\ 53,

NI | -El ectronic Library Service



The Japanese Soci ety of Allergol ogy

54 IAR, LARBO=v ¥, 77 Y F - EiEHkoBs
(A) Control (B) IAR (c) LAR
(%) (%) (%)
200- 200 200
0----0 Phosphoramidon ( +) o----a Phosphoramidon ( +) == Phosphoramidon (+)
3 »
b *—e Phosphoramidon (—) ‘6‘5: 5- "o »—a Phosphoramidon (—) E‘;"j?—' g +—s Phosphoramidon(—) L,I.I
g o : g L
a % Q I
g g g /
o 100} o 100 2100 4
5 S 5 / + p<0.05
© © s+ p<0.01
=+ p<(.001
0 ol = —
1M 10 9 8 7 6 11 10 8 7 6 11 10 9 8 7 6

Concentration -log (NKAJM

Concentration -log (NKA]M

Concentration -log (NKA M

Fig. 7. Dose-response curve for NKA with or without phosphoramidon 10-*M. The contrac-
tile responses were expressed as a percentage of maximal response induced by 50mM of KCI.

The data are displayed as mean*S.E.

(A) control (n=8), (B) IAR (n=6), (C) LAR (n=6).

Table 1 The potency (pECs) and efficiency (Emax)
of NKA in the control, IAR and LAR groups

Control IAR LAR
PECs 7.45%0.10 7.47+0.08 7.90+0.18*
Emax 123.4+5.4 135.3+3.4 146.6+9.8*

pECs, : -log molar concentration of NKA for producing
80% contraction of the KCI(50mM)-induced maximum
contraction.

Emax : % of the KCl-induced maximum.

Difference from control group. *p <0.05.

control(n=8), IAR(n=6), LAR(n=6).

SEDEREELETEZD ERERFE L E Y PITER
WTRBRAZRE, =77 ) F—EEEMETL,
T« DSBS E R LTRGBS TTE T 5 RIS
BiEIXh, TORBTE2FF= VERWEIREINS
L RENMBR R EIR 5 WIS P s &, LAR ORI
WEENFER L T A RESHEEIN S, BIRLE
LARCEH XN DRIBREAVvEV R, =V 7 7 7
) F—EERY PR EEBZERBREI TR D,
SELTHBEYEDTHE« DFRBEBICBEL oEED
DEDR, 2FF = VEICIAKENBLOWITTEY
E L CERAERER LTV DAL E L NS,

SEOFERNL, ZHERIEYETSELEy Mg
B FLres\vwi, IAR, LAR & b REF KT S
=7y ) - EEEOE T RS, BRiZ LAR

R CTIE, TOEFABELS, 20 EREYER,
i L TV AREEME SRR I le, 58, LAREDO=
v 7y ) F—EOREOCERE oW T EICKER
BEDINEEZ TS,
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ENKEPHALINASE ACTIVITY IN THE GUINEA PIG MODEL OF ASTHMA

Hirotaka Ohse, Akihiro Nomura, Takeo Endoh, Yoshiko Noguchi, Mikio Saotome,
Hiroki Ninomiya, Azuma Watanabe, Junn To, Kenichi Hashimoto,
Yoshiyuki Uchida and Shizuo Hasegawa
Division of Pulmonary Medicine, Institute of Clinical Medicine, University of Tsukuba

Enkephalinase exists in airway epithelial cells, smooth muscle, and submucosa near glands, and cleaves
tachykinins to inactive metabolites, thereby reducing there effects. To study the role of enkephalinase in asthmatic
response, we measured its activity in guinea pig model of asthma. When compared with the control values, the
enkephalinase activity was reduced during in immediate asthmatic response (IAR) and late asthmatic response
(LAR). Compared with the control values (100%), each value was 79.7%, 73.4% in the trachea and 74.3%, 55.7% in the
lung respectively. Tracheal muscle preparation taken from the control, IAR, and LAR groups were made and
mounted in oxygenated modified Kerbs-Ringer solution. The response was monitored by isometric transducer.
Concentration response curves to NKA with or without phosphoramidon were obtained. The contactile responses
of the LAR groups were enhanced in potency and efficiency. Phosphoramidon potentiated the NKA induced
contraction of control and the IAR groups but was less potent in enhancing the contractile response in the LAR
group, showing less enkephalinase activity in the LAR. These results suggest that the enkephalinase plays an
important role in LAR. In LAR, the enkephalinase activity may be inhibited and the responsiveness of the smooth
muscle to some bronchoconstrictor, such as tachykinins, may be increased.
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