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Change of breathing pattern at 3ATA air

Seiji Tamaya*, Isao Nakajima*
Department of Emergency and Critical Care
Medicine*, Tokai University

It is well known that deep and slow breathing
pattern is commonly observed at increased pres-
sure environment. But how this breathing pat-
tern is made is not clear. We compared duration
of inspiration (T,), expiration (Ts) and depth of
breathing at rest for six human subjects with
inductance plethysmograph and hotwire flow-
meter at 1 ATA and 3 ATA. Although no differ-
ence was seen in amount of the ventilation
between 1 ATA and 3 ATA, increased chest wall
movement was observed at 3 ATA on the output
from inductance plethysmograph. This phe-
nomena was supposed to be due to compensative
mechanism of breathing against increased density
of breathing gas. When ventilation was en-
hanced by CO, rebreathing method, deep breath
due to prolongation of T, times unchanged V./T;
was observed at 3 ATA. These data demonstrate
that prolongation of both T; and T¢ and T, XVy/
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T; create slow and deep breathing pattern at 3
ATA. This phenomena was supposed to be
regulated by neural control of breathing.
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&1 ANTHROPOLOGICAL DATA OF SUBJECTS

0,

INITIAL  SEX @?SF; (I;f{) Xi’gti F(‘l’)c FE}%M REMARK
#1 S.T. M 40 175 75 5.42 88.2 M.D.

#2 H.S. M 55 173 78 485 85.6 PRO.DIVER
#3 M.K. M 31 170 68 412 91.2 SPORT DIVER
44 I.N. M 31 172 65 5.42 83.5 M.D.

45 Y.U. M 38 178 85 5.65 87.6 SPORT DIVER
46 K.N. F 22 162 53 382 88.5 SPORT DIVER
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%2 RESULT 1 BREATHING PATTERN AT REST
Ti(sec)  Tg(sec) RR. Vilmd)  Vg(i/m)
HOTWIRE 1.56 2.12 16.7 385 6.42
CONTROL 1ATA 23 34 2.4 112 2.3
HOTWIRE 1.74 2.46 14.9 407 6.06
AT 3ATA 31 48 1.8 125 2.2
INDUCTIVE 128 7.30
PLETHYSMO. 3ATA THE SAME ABOVE 23 1.2
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(Mean ; upper and 1.S.D. lower)
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%3 RESULT II BREATHING PATTERN WHEN V; IS 12//MIN

T,(sec)  Te(sec) Vi/Ti Vi1/Te R.R. Vi(mD)
CONTROL 1.48 1.96 493 354 18.5 679
AT 1ATA 23 34 120 112 2.3 232
1.63 2.33 494 345 154 803
T 3ATA
A .36 .45 136 125 143 174
SIGNIFICANCE p<.01 p<.05 NS NS p<.1 p<.1
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