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Fig. 1 Comparison of T1/2 obtained from nitrogen
and xenon-133 washout curves in healthy sub-
jects and patients with pulmonary diseases.
T1/2 obtained from xenon-133 washout curve
was generally bigger than that of N2 washout
curve.

14 % 4 5 (1977)
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=50 () ffizHKoEg—7i %51 >0 com-
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MEERRFOREE V, | Bl KiE%x VA, n

a) one compartment model b) two compartments model

Pn Pn
t Va
Va Va*
v
Cn 6 Cn
—cof—Y _\n = _V-)"
C"‘C"( V+VA) C“—C°(V+VA h
Pn=Cn—-Cn+1

B \'% n
)

—C( v )n Va

=t\V+va/ "Viva Pn=(Cn+Cn)—(Cn+1+Cn+1)
Va VA , VA’

=Cnyiva =Cn 5 VA YO Vv

__Co VA( \4 )n
T V4Va V+Va

Co' ./ V' \n
+iva VA (V'+VA')

Co, Co’: initial counts of compartments measured in the lungs
V, V’: volume of compartsments
Va, VA”: alveolar ventilation
Cn, Cn’: counts at n inspiration measured in the lungs
Pn: counts of n expiration measured at the mouth piece

Fig. 2 Relation between counts at n inspiration
measured in the lung and counts of n expira-
tion measured at the mouth piece. Two com-
partments model showed good simularity to
the experimental curves.
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Fig. 3 Xenon-133 washout curves of the lung (2) and the expiratory gas (1).
The figure showed that the decreasing rate of xenon-133 washout curve obtained
from the expiratory gas was much faster as compared with that of the lung.
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Fig. 4 Relation between washout curves of lung and
expiratory gas.

1) Xenon count obtained from
the lung

,2) ---- Fast and slow component

A3) --------- Shif't of the line (2) in parallel

) o o o o Xenon count calculated from
theory

(5) -..—..— Xenon count obtained from

the expiratory gas

14 3% 4 £ (1977)
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Q) OWFEEMEL THIZEROMFEZIT 2 N

Exp.gas
1004
sec
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Fig. 5 Comparison of Tl5 obtained from xenon-133

washout curves of the lung and the expiratory

gas.

T4 obtained from xenon-133 washout curve

of the lung was bigger than that of the ex-

piratory gas.

o Patients with obstructive pulmonary disease.

o Patients with non-obstructive pulmonary

disease.
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Summary

Studies on the Difference between Inert Gas Washout Curves Measured in
the Lung and in the Expiratory Gas

Akira KISHIMOTO, Minoru SUGITA, Osamu KITADA, Kayo HYODO,
and Keizo TACHIBANA

Department of Internal Medicine and Radioisotopes, Hyogo Medical College, Nishinomiya

Koji YAMADA

Department of Internal Medicine , Osaka University, Osaka

Distribution of inspired gas in the lungs has been
studied by analysing N. washout curves. In this
paper the difference in the slope of two washout
curves obtained from the expiratory gas and the
lungs by using xenon was discussed.

For obtaining N washout curve the subject in-
spired pure oxygen gas and then expired into a
flow meter while the N. meter recorded continuously
N, concentration. For obtaining xenon washout
curve of the expiratory gas and the lungs simultane-
ously the subject was studied while seated erect
with his back against a collimator and was admini-
stered 2mCi of xenon and rebreathed xenon gas in
a closed circuit spirometer until concentration of
xenon was stable. Then the subject was turned out
of the closed circuit and exhaled into an open
circuit system. The xenon radioactivity through a
duct was counted by another collimator.

Comparison of the slopes of two different curves
obtained from the expiratory gas and the lungs was
made. TV5 of xenon washout curve was larger than

T4 of N, washout curve. Furthermore radioactivi-
ties of xenon in the expiratory gas and in the lungs
were measured simultaneously. The decreasing
rate of xenon washout curves obtained from the
lung was much slower that than of xenon washout
curves obtained from the expiratory gas.

From the above data it was strongly suggested
that the difference of the slopes of two washout
curves was originated from the difference in the
methodology, in which one was obtained by inert
gas measured in the lung and another was obtained
by the same inert gas measured in the expiratory
gas.

In order to clarify the above assumption,
mathematical approach was induced by using com-
partment analysis, in which model slow and fast
spaces were cotained. It was theoretically con-
cluded that the slopes of washout curves obtained
from the expiratory gas and the lungs should be
different, if the lungs consisted of multicompart-
ments.
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