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holding may result in compression of the lungs to such an-extent that on e UHGHY .similar, the effectiveness of the distributing system varies and this
considerable difficulty can sufficient positive pressure be created by the th Fdffects -the time required for saturation. The partition of gases among
musculature to release the glottal closure. Such cases have been obser ndular neural, and muscular tissues is obviously dependent at equilib-

recompression from negative pressure, as will be discussed later. It is impo¥ Rt 4 'f. olubility of the gases in the various mat,erm.ls comprising the 0911
especially in experimental work, that warning ‘against breath holding be&
: mulgated during indoctrination and in the course of work while rapid comp
k is being effected.

: Other effécts of compression that are partly of a mechanical nature

ifactors other than those controlling diffusion (i.e., invasion and.
gg.ges) 15 may be considered to be the transport and access of the gases

S5 Fhese factors are usually spoken of as the vascularization of the tissue.
b gishown that the ratio of capillary surface to the total cell volume

of gas on rapid compression of the atmosphere, as described by Beamit ; éﬁ tes.is 51.9 and of tissues poor in fat is 222.2. He indicates further that
discussed under subsequent headings. is due to the included fat alone, since the same ratio on the basis

The extension of mechanical effects to conditions of pathology is notp Jalarelofactive protoplasm exceeds that found for muscle.
in this presentation, but report,s of injury.to pathological areas in the lu i f lly it is seen that the fat depots are large nitrogen reservoirs with

changes. 3. Rate of Change of Pressure

2. Solution of Gases in the Body

As indicated in the section on the solubility of atmospheric gases, th ap
of the blood and.tissues for taking up gases is determined by twoige
characteristics that respond to partial pressure. That is, both the simpl
solution of gases in ﬁu1ds and the pressure-labxle chemzcal assocmtlon

tegoing facts indicate that complete saturation -requires a definite
e, and thus on theoretical grounds alone short deep dives may be

ractors have been summarized in dlvmg tables.45:48
tediate effects limiting the rate of compression are mamly those of a

-changes- in~~pressure -Relatively "small-quantities “of "gBE are taken 4 ‘ ; ChlFnature on the ears, sinuses, and other isolated gas phases within
watery portion of the blood, as is seen from Table 2, but it must bejke 5l YAstrointestinal. gases apparently play no role in .compression but
mind that all gases passing to and from the tissues pass through th’ eitaken into account in view of the ultimate decompression. The effects
phase in the course of their transfer between tissue and atmosphere. In‘ diyfor % dand sinuses are not expressible in quantitative form because of the

at every stage of the transfer of gases there is, inescapably, a series
| through which gas exchange takes place, each of which has its own,
| diffusion, permeability, partition, and the like, which set up the p
‘E the tissue-gas relationship with external pressure.

~,\y indication that rapid compresswn may have some other limiting
e observation of Bean®® that the influx of ‘gas into the lungs may

. lent retarda.tion of the CO, elimination and thus temporarily elevate
Smith and Morales*® describe at least four phases in the a.tt

saturation of tissues with inert gases by way of the lungs. Thelr a
a curve of uptake with respect to time that, instead of having a
slope;-is-characterized-by-an-inflection—or- ﬂattemng*m*what’t
stage of g8s. transfer. At this time the blood 1s taklng in gas at il

lgleolar gas outflow in human subjects during such rapid compression,
bS _levatlon of pCOz in cathetemed lungs of dogs under anesthesm
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in the tissues is limited with respect to time. g .

Although the general nature of the uptake of gases in the differei : S dher and W. A. White, Jr., Naval Med. Research Inst., Eept. No. 86 (1044).
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