INEITNZ B 1Y D e EmINR A B M E DR FE : S
K OIS AIZEE T BT

SEg:jpn

HhRE

~FHH: 2017-10-04
F—7— K (Ja):
F—7— K (En):
YRR

X—IJL7 FL R:
FiT/:

http://hdl.handle.net/2297/9090




ﬁ??ﬁk?ﬁ‘%fg"#"ﬁ* & OH92% 5% 689—698 (1983) 689

/J‘@J%KBH'Z) TR A R E 0 R
— MR L ORI 2 MET —

GICKREE N FHS (T © R — )
CT S (.

(IBFI584-10H 7 H % f)

ELEY PO A EONSYRHOEENRABSRER S, (e A TIPSO BB BT
RATIAF—5HAAL I L ICX DL, BlEoFREBHIBE S 8ml & Lz, AREICLY
ATEEE AT 2 2 L o BYA2EEOHEICBRASE2 Z e AL 2ok, ®Tc-TA7 %

A & WA D B A 83T L 7o, WA AT EN 3 15.24 2.1 ¢1/min (mean+ SEM), M & 1 7.0+ 1241/

min (mean=SEM) & K345 HEMEEFRL /2.

COEBIARERB L VERROFREBVERTE

70, SENTECEEOBRIEOEEOMENES Lr ok, > TKERY, HRAY 70TV /—
W, BETATYE—L, BIXURBEAY 707 v/ —L 0 3 EEOKEIRF O BRI A Ve

DT ER B, SHCRE

FHEREI R RA S L UEHEIC X
BEEEIRMRIIEIEC L 20D 5 EERL N,

FORESLEEOYRELEL 2. BAK X
EHIZEZ 3HBEIBLTEITH -T2, Bl

ZEMOREIEHTE 2RE TH o2, UEOKR L 0 RKENERWBOERFNSE &L URRFN

FRICESE T LD EEZ S,

Key words Quantitative inhalation apparatus, Bronchodilator,

Experimental asthma

KE LM B ORIECHEOHTRIC B L THEZ D8
BEGVSITLS, Ths0OEICiERBEOEYAR
PTHR TV B, ZOHEREENLI EAVET
Er, WMEEEH 2BV FEYO 2 2ICKBIE R,
B S S I ERRERS X UREF RO 2 DI 54
2, B0 S, FECBTARIGODATE L IR
W&mbﬁwfﬁﬁ’ﬁﬁ&ﬁrﬁﬂf% AR
Ths. NI ro@meRoTERERL T 555,
MMM”uQMﬁﬁmc&%mm&Auﬁ%w&r/
OV LTRS¢ THEAERIZ X DRERIGE B 28
HENABIET L ENE 6“(m'.b#b’@ﬁ
BT, SEWOFHPEENICE BT 5
wv%ﬁw%&&ww,%k§halzm/wwmﬁ
m%Lu:t,%ﬁMf%étw%@@ME%E@%
BEHHEECRICOBZEIZ B 2 EHIERA DL S 2
EORENHED SIS, mmrw%ﬁ BULTIE, K
IGOBIZHC B 2 EEMEER 3115 L v D G R

EfoT03, Lol, 41X, Y VRYOKEMICSE
LT IRERNLRAAFOHEDSHFE I T B4,
EAE Y bR ENEMERVZERICBOTIREAL
AT AEREEIATESTEL L THEC L
ZEMMBEHVSATVS, LhLIDHETE, EBY
DIERANEBIRATLEOREIIBY D RIEHE—
HENTHINEFEIMBOER HEL L TEAHZ
s oTnd, REIHBOFERIIBLTRLLS
R sILTOH 28, NEMTHEELEY M TH
0, I OB AR T R A B TTEEE A A FE
SAMLEComREoERSHIBas NG, EEIZ0H
BHC BB L wHEB 2 ERL £ ORI 21T 72,

h,U%mwm&Lfﬁ LR OFEIIERL Z
T EEOERELIIRFI DI DV T ORE LR
AL 2 REZIRAO®RE B MBI 2LT
R X IR P AR

A Quantitative Inhalation Apparatus for Small Animals —Studies on Its Fundamental

Function and Utility —

Kazuhiro Okafuji, Department of Internal Medicine (III), (Director :

Prof. K. Hattori), School of Medicine, Kanazawa Universisy.



690 fii]

s L UFE

1. BABWEBOEE & EBNKRG

1. BEOER

AEBEIES L OAEPFENCLZVDTH S,
LISRT ML =y — FEVNEN A A TPRER O R
BEEREL, FOMIBEERAT 74— (IAE
S, 4 Lo BERERASZNE-UL, RFEL
~5 u, BEEH1.7TMHz) 2HEARAL, REOE
EEEA S B OB T 2 b BB EHT
LZEDLERICRY 2 F L v ROFBREEE L THI %
B Lz, ZORE, AIWRF 2 A v FHR(E
DALY ALFRERR &S e CEERAR
BTL IR L kot BILEOBEBROKE, &
EHRA XTI A F—DfHBEOR.OERS £ MY
R bOrEEXCTRAVE., £, BLLOBRK
ErECRERNCEE L (REOEBs LREES 2
Litb B, ORoEHTEREOHOI—K
ORI, Bz s REOERILEIRE
Haw8ml LT

2. ATTREEROIER S X UTEREIEDRE

1R 465~760g D — h L —RIEEE L EY b B
> bl E ¥ — v (55mg/kg) W TRREEERREVIRIL,
ZELULBAGHEBICTATRRET > THRE X
CEBRHEERE L2, —ERSEE 7.6ml/kg #iE
T, Pa0,60mmHg BlE, PaCO,40mmHg AT, i
PRI pH7.40~7.55 2R T 5 & 5 AEL 7. KEA
FREECHALLAELIOEEN S Y AT 2 —Y—
(BALEHSL, TP—603T) % W THRIE L7z, il

23

E, AEEEZHZNENEERS & CHNEHR L
DAL AT —FLEVEAN T AF a—H—
(AAELS, MPU—05) 1 CTRIGEL 72, BRitizk
MUEORRME & 0 BIEL 72, £ 28D, /K.
%1 2 1000 Bir/kg % BRIREERR & RIEHCRE L 72,
EDMER 15 L LB LURENEEL TH 3
ZERFERL ThoOIHE, Bk A, ERi Y
A QPE £ ITo0, LIAH SO BIE T Fick 12 T
o7z, BRF A, BEK2 LD/3y 72T 3 5H
FERL Tz, RS A, WA R DI
A== 71752 TIT-H 1%, £ IO BREE = 1
zayr7L e L THECHL .
3. WAAMR N E O HE
RABREBEIZ L 2EBWHEOREIL, *"Te—7 1
TILEWE (BT 4 b—THE) 2ELL, 20
ZT7AYNENRYy TRIZEDTTINS A T o F
V=3 grhwry— (TuhtE JDC-701) 12T
WELR, =70 VRBESSZL LD TELGEIL
EHERESELD, L EOERIZIZY S AW
O EFAL:, Bl s o LoMEE2H3T 14
RlfF-o7, MR s s 2 TZORHELRETL 72,
ffie i3, MErLZELEy P EAWLT 12/
Tc—T7 A7 3 ERERASE, BRCHELRE
o ClizHEl, /&, MAREx, EaMo 3E:
BEELFNFNTIALTA Ty FL—arAavy
F—IZTHEL TRz, ERAERBIZ Y bo—
NEESELAY Y MRERMEL:. WAAMIEOHE
RN E R OBEE F R HIZITOZOE & > THIN
ER L LT,

Right Airway
ventricular pressure
pressure
Dru ,
chagnber Respirator
Systemic
blood Ultrasonic
pressure nebulizer

Fig.1. Schema of a new inhalation apparatus for small animals.
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Fig.2. An example of respiratory and circulatory effects of isoprotereno! (Isop) and
histamine (His). Isoproterenol was inhaled and histamine was injected intrave-
nously. Paw, airway pressure; SBP, systelic blood pressure ; RVP, right ventri-
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Table 1. Basic data of ventilation and circulation in guinea pigs under sodium pentobarbital

anesthesia
Mean+1 S.D. Range

No. of animals 18
Body weight (kg) 0.619+0.085 465—1760
Sodium pentobarbital (mg/kg) 55.0+5.5 48.4—173.5
Tidal vol. (ml/kg) 7.6+1.0 6.2—9.0
Respirations/min 50
Minute vol. (ml/kg) 378+ 48 308 —452
Air way pressure (cmH:0) 10.4+2.1 8.5—15.0
Systemic blood pressure (mmHg)

systolic 44.3+5.8 35—58

diastolic 34.6+5.6 26—48
Right ventricular pressure (mmHg)

systolic 18.3%2.3 15—28

diastolic 1.9£+1.9 0—6
Pulse rates/min 26621 224300
Blood gas analysis PaO2 (mmHg) 77.2+13.6 63—98

PaCOz (mmHg) 27.7£6.3 19—-39

PH 7.48+0.05 7.41—7.55

BE —-1.1%£2.1 —4 —4
Oxygen consumption (m!/min/kg) 9.6x1.7 6.2—13.0
Cardiac output (ml/min/kg) 118.1%+20.4 88.7—154.0

Table 2. Deposition of %= Tc-albumin in respiratory tract of guinea pigs

Amount of Lung deposition Trachea deposition
Weight inhaled aerosols (% for amount of (9% for amount of

Subject (2) (pl/min) (ul/min) inhaled aerosols) (ul/min)  inhaled aerosols)
1 370 19.1 7.5 39.1 1.3 6.7
2 385 15.7 7.1 45.5 1.5 9.3
3 330 13.2 6.7 50.3 1.4 10.9
4 390 13.6 5.0 37.0 1.6 11.4
5 385 14.2 8.6 60.2 1.3 8.9
Mean 382 15.2 7.0 46.4 1.4 9.4
1S.D. 7 2.1 1.2 8.3 0.1 1.7
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Fig. 4. Effects of various concentrations of isoproterenol (Isop), salbutamol (Sal), and
metaproterenol (Met), on the inhibition of histamine induced bronchoconstriction
(mean+SEM ; upper), and pulse rate (mean; lower).
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Abstract

A quantitative inhalation apparatus for small-sized animals, such as guinea pigs and rats was
invented by installing a small ultrasonic nebulizer in the circuit of a volume type ventilator. The
space of the nebulizing chamber could be reduced to 8 ml. With this apparatus, the animal could
be inhaled with a certain drug for given periods without interruption of the artificial respiration.
When ?°™Tc-albumin was used as a test drug, the inhaled dose was measured to be 15.1%2.1u
/min (mean*SEM), of which 7.2*1.2ul/min (mean*SEM) were deposited in the lung with a
satisfactory reproducibility. In combination of this apparatus with other instruments for the
respiratory and circular systems, it was easy to monitor the airway pressure and various hemo-
dynamic parameters concomitantly with drug inhalation. Therefore, the effects of bronchodila-
tors, such as isoproterenol, salbutamol and metaproterenol could satisfactorily be evaluated.
When the effectivity of a certain drug was compared between the cases of respiratory and intra-
venous applications, the bronchodilation effect was potent by 5 times while the general side
effect was much less in the former than in the latter application. Decomposition of the drugs by
nebulization was found to be negligible. It can be emphasized that the present apparatus would
be a good tool for physiological and pharmacological studies on experimental asthma.




