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N— bV —REELEY b 380~550 EEBEAL 2,
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7o, [REVIRE, N— - FHEVNERARER L R
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2., & HHEERE

1) EBX, bhbha5F L/ NaAERNTR
AEBTEBC TTo . TTROBEEX 774 ¥ — (2
FER, # 40 vBEFHEARAS NE-UL0) O EXRE %
BEEL, ERNCEEFAL TS, ik HER
EENBAETSTRETH D, BRAZLRIZ 5.2
2.1ul/min Mean+S.D), MitkEEIX7.0£1.2 xl/
min, RERUVHAKEZORERIZ1.420.1 41/

min 3% 5n 3 (K1),

2) SGEME (airway pressure, LA F Paw L)
BREEANFALLF 27O LY, BEF LI
AT a—4— (AENEHE, TP-603T) O—ick
L, ez RKWBHEKL CHZELR. BEARE

(intrapleural pressure, LA Ppl &B&) 12 {MEAfL I
LizELEy POESE 6 MHPRATRL D, AlzA
NYCERKTHEL LRV F Ly Fa—7 (K
£ 0.9mm, %1 cm 2 5 EO/NFLE D) % BEERA
AL, EANS v AF 2 —V—(BAKER, LPU-
0.1) ZALTHRELL?. RERNELMENEOEE

(BAF Paw-pl &B8)iE, fERIRIC TR 72, [FHE

(flow rate, HUTV £88) 13, EEMICHEL /N
¥R Lilly RIS iEHE (HARERHE, TV 241T) R
VEE T VAT 2a—¥— (A, TP-602T) ML T,
KEA7 > 7 (E, AR-600G) IZTHIELZ:. &di
Bt (BALEHSR, AQ-600G) & TERFHE + ¥
L, BERE (tidal volume, LTV EHE) 23K,
FIREEMESESR L 2. Bk Pawpl, V, VD,
BREHT (pulmonary resistance, AT RL & B&), B
2> 7747 » X (dynamic compliance, LT Cdyn
EHE) BERIMRICTRD /(K 2). RLIZ Vinax 1/2 0

Ultrasonic Nebulizer

Fig.1. Schema of quantitative inhalation apparatus for small animals. In provocation
the airway resistance assay chamber (A) was closed in order to prevent blocking the mesh
in the chember by aerosol. Airway pressure (Paw), intrapleural pressure (Ppl), flow rate
(V) and tidal volume (V) were simultaneously recorded with X-Y recorder.
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Tk 7z, Cdyn BV OD 2 SO AV £ A Paw-pl T
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. S RHEHHIZEE L T LB TIRFERAR
T, &z, HHHBRSHITIR, ERRTEXSEBOHR
FE#EL CRISOFBREL2RALD2 L0 >T, 24
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SRS-A D iEFF & LT, FPL 55712 #IRABR 5 5
Bl& D REETRE CRE UL, B5FER, BEA
T0.5%D FPL 55712 2 /ERI L, ENEERL D
EFEAR YT (N —ot— RHB) 2 TEFEEA L.
BE5HE X 20 mg/kg/hr & L7z,
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OA# (1mg/ml)1.5ml iz, WRXIOERTHO.1
ml D7V R—LVEREELEEREYL, bLbhOoZEBED
NEEFIE Iz Ak, SREIFFIR T 90 sec/kg TRA & ® 7z,
M, WAOEIIE, Lilly ISHENAEL2ET Lo
VWA Yy allDok > TEBANELT 2BNEDH B
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2 Lilly WEAREFE %2 E2 BERCRL 2,

8. EBBOHE

1) ROFERERE | ZHRBERITYL, 12~24 Bk
FURRA BT CRESE L2 ELE LB N=7,
FEIT 45920 g, —EHKEI 8.640.7 ml/kg,

2) fle A% 2 CHIEREE | ZHERERITY, Hit
AE 3 UEIEENERES L DETABBRBRAL - B
N=7,kHi¥ 436+23 g, —E#BFTEIX 8.9+0.3ml/
kg.

. 10
Vv E A iw
0
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!
> AV Cdyn =_A_V_
vl [ A4 TRy
ml/cmH,0
AR.~ AR,
RL AV =
20 APu
c':naﬁzo 18 E_/\ I AP.. cmH,0/ml/sec
Cayn , dynamic comptiance
RL » pulmonary resistance
Ppl 1 Apvlc Appll/\\ p y
Swo st NI 2R
-1
1 SEC.
e ————

Fig.2. Method of measuring dynamic compliance and pulmonary resistance.
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3) it A% 2 ~#|-J1 SRS-A e 58 : R ERBfE
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SERBHHECORMLECFROBICEIZEELS
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HifE% 100% & L, DAkl % 8iEicnts 3 100 535

(%%AfL) Ll

10. fERI¥EAI

FALLENRUTOEY THS, BTV TR Y

(y7=), Y 72>kt FJ 3> (diphenhydra-
mine HCl, 7<), FPL 55712(Fison # Dr. Sheard
X V&), *> 7% —) (nembutal, Abbotto Labo-
ratories), complete Freund’s ajuvant (Difco Labora-
tories), 7 L_— (BEEHE), ~ U (NE)

11, #EEteaynig

BRAE I R EE TR L 7. Paw, Cdyn, RL @

*P< 0.05
**xP < 0.01

n=7
Meanz1SD
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I — 1
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035 10 15 30 45 60

MIN AFTER INHALATION
Fig. 3. Sequential change of pulmonary function
after ovalbumin inhalation challenge in passively
sensitized guinea pigs. (positive control group)
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Fig.4. Sequential change of pulmonary function
after ovalbumin inhalation challenge in passively
sensitized guinea pigs treated with antihist-
aminics (diphenhydramine HCI). (antihistaminics
group)
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LEIZEBOKE L S iz, Paw i3 30 S TCEED
ElbERLIED, IEIZERHZ LR L 72, Cdyn i3 30
ATEBORER LB IZITEBENCTREL 7.
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A% & > K|-H1 SRS-A Fl#R 58T, AIEZ, 12.4%+1.0
em H.O. B4R & ALSRAERERE T, AIEIZ, 10.3+
0.7cm H, 0. 2073 712TH 4 EEOE(LoER %
FAHAEDZERTRETH 20, FHED/ AT Y F23, &
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Fig.5. Sequential change of pulmonary function
after ovalbumin inhalation challenge in passively
sensitized guinea pigs treated with antihist-
aminics and SRS-A antagonist (FPL 55712).
(antihistaminics and SRS-A antagonist group)
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Fig. 6. Sequential change of pulmonary function
after ovalbumin inhalation challenge in non-
sensitized guinea pigs treated with antihist-
aminics. (non-sensitized group)
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Fig.7. Sequential change of airway pressure after
ovalbumin inhalation challenge.
---@---, positive control group; — O —, antihist-
aminics group ; — ®—, antihistaminics and SRS-
A antagonist group; --- O ---, non-sensitized
group. Each value indicates mean+S.D.
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ko —BEmECoBsh, 7, BEAETRENDHS
I H Rz AL & vF] - FUSRS-A KR ERE &
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¥ 2 U EIBRERE, ik Ay 3 UH]-SRS-A IS
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Fig. 8. Sequential change of airway pressure after
ovalbumin inhalation challenge. The difference
between positive control and antihistaminics
group indicates histamine effect and the differ-
ence between antihistaminics and antihistaminics
—SRS-A antagonist group does SRS-A effect.

Paw after inhalation

0, —_
% change = Paw before inhalation

X100

---@---, positive control group; —O-—, anti-
histaminics group; — @ —, antihistaminics and
SRS-A antagonist group; ---O---, non-sensitized
group. Each value indicates mean=+S.D.
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2) Eifitia 7547 A (Cdyn) (E9)

BEMILLE T, RIEEREE, it 27 2 VEIREE,
Pk A% 3 &« $ SRS-A IR 58 » EREEHEDO L
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BE5BE, Fit A Y 3 Fl-5i SRS-A B 58 & R
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»#| + $1 SRS-A Fl% 58 L MBIEHOMICEEE:
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BEMELERT, RIEEAERR, A I UH
Bgticstl, 154 % Tp < 0.001, 3045 p < 0.005,
4553 p < 0.02 L BRICBEEERL 2, 60 53 THE
BEErDoubof, 1l A ¥ 2 »Fl-Hi SRS-A
HEBEHEEBRFEHCHL T, 505 TR
p < 0.005, 604 p < 0.05 L FEIWCEMERLZ, f
A I CEIBER, it A 3 U E-H SRS-A K|
BEBINL, 55 p < 005 104 p < 0.02, 154,
304 p < 0.005, 4543 p < 0.02, 6053 p < 0.05 L&
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p < 0.02, 10415430 4 p < 0.005, 45 5> 60 %
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Fig. 9. Sequential change of dynamic compliance
after ovalbumin inhalation challenge.
---@®---, positive control group; — O —, antihist-
aminics group ; — ® —, antihistaminics and SRS-
A antagonist group; --- O ---, non-sensitized
group. Each value indicates mean®S.D.
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SRS-AFIREHEEBREHOMIzEREEZEZRDL
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3) FHES (RL) (I 10)
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HieAY 2 F| - JISRS-A Fli 58 & EREERED L
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BHOIEMICREEEE2R D Ah o1k,

ERMELE T, BEFERMIL, MRy 3 LR
Epizntl, 55 p < 0.005 104 p < 0.05 L BB
BEERLLY, MBI EEZSR Db, £/,
e A ¥ 1 &l - 5L SRS-A K158 » EEER I
L, 54104 p < 0.005 154+p < 0.02 Lt HEWCE
fEERLL2, DREIEEEZEERAD Lo, e R
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Fig.10. Sequential change of pulmonary resist-
ance after ovalbumin inhalation challenge.

- @ positive control group; —O—, antihist-
aminics group ; — @ —, antihistaminics and SRS-
A antagonist group: -+ O ---, non-sensitized

group, Each value indicates mean+S.D.
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Studies on Effect of Histamine and Slow Reacting Substance of Anaphylaxis (SRS-A) on
Bronchospasm Produced by Antigen Inhalation in Passively Sensitized Guinea Pigs. —Quanti-
tative Analysis by Using a New Inhalation Apparatus for Small Animals  Shinji Minami,
Department of Internal Medicine (I) (Director: Prof. K. Hattori), School of Medicine, Kanazawa
University, Kanazawa, 920 — J. Juzen Med. Soc., 92, 811—821 (1983)
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Abstract

In order to elucidate the mechanism of histamine and the slow reacting substance of anaphy-
laxis (SRS-A) on bronchospasm produced in experimental animals, we have invented a new
inhalation apparatus for small animals. Adult male guinea pigs were used. They were sensitized
passively by anti-ovalbumin antibody (1 ml/Kg, passive cutaneous anaphylaxis (PCA) titers
1:6400). According to pretreatments, animals were divided into 4 groups. 1) Ovalbumin (OA)—
sensitized animals followed by OA inhalation challenge (positive control group), 2) OA—sensi-
tized animals pretreated with antihistaminics alone (antihistaminics group) and 3) those with
antihistaminics and SRS—A antagonist prior to the challenge (antihistaminics and SRS—A
antagonist group). 4) Non-sensitized animals with OA inhalation were served as negative control
group. The animals were anesthetized with nembutal sodium (75 mg/Kg) and, under artificial
respiration by using a new inhalation apparatus, inhalation of ovalbumin solution, 1 mg/m], in 90
sec/Kg was performed to provoke asthma. Airway pressure (Paw), intrapleural preessure (Ppl),
flow rate (V) and tidal volume (V) were measured simultaneously at definite intervals for 60
minutes after provocation. Peripheral and central airway responses were estimated with dynamic
compliance (Cdyn) and pulmonary resistance (RL), respectively. These parameters were com-
pared among 4 groups. Histamine caused a strong early response of both the central and the
peripheral airway with a peak at 3 minutes but its effect faded away rapidly thereafter. SRS—A
caused a delayed longstanding response (10—60 minutes), as compared with histamine and its
action was characteristic in attacking the peripheral airway rather than the central one. There
was no significant difference in all parameters between antih‘istaminics — SRS-A antagonist and
nonsensitized group. It was concluded that histamine and SRS—A played an important role in

bronchoconstriction but the other mediators did not participate.



