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13, ADSTHACT

Acid-Base values in guinea pigs were measurad during artifie
ynder normal pressure and at a pressuve of 19.2 atmospheres.
artificial respiration maintained ndrmal acid-base halance unde
In addition, it was found that the acid-dase values in normal
agree well with those previously reported in the iiteratore,
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DISTHIZOTICON STETHENT

Acid-Base Balance in Artificially Respired Guinea-Pigs under Normal Conditions and During

E£xposure to Hyperbaric Helium

Certain drug evaluation procedures twing used in this
taboratory necessitate the nse of astificial respiration of
guinea-pigs during expusure of the animals to a hvperbaric
helinm atmosphere. In order toascertain that the artificiai
ventifation maintained normal acid-base halance, arterial
Blod pH was measured in guinea-pigs during artificial
respiration either at nonmal or elevated pressufe, In ani-
wals respirea at porntal pressure, arterizl blood pO, and
O, were abo measured. The pH and gas values were
compared with values found in unancsthetized ad in
ancsthetized, non respined animals, The values for pH and
O, deteriinet for normal animals were not in goed
agreement with previously reported valueat.

Four groupsof male guinea-pigs of the NMRE (H1strain,
weighing 3im-3e0 g, wese usal. In groap 1 inormal, un-
anesthetized), a length of PE-30 tubing was inverted 21 the
caratid artery while the animals were-uuder lighs ether
anesthesia, 4 B followning recovery from sinesthesia, caro.
tid artery blood samples were drawn for analysis. §n groug
11, animals wete anesthetizesl with Pial-urethane soution
{6 6 mlkg, i.p.) and the canotid artery was canaulated as
in the first group. Duration of anesthesia was greater than
theremainderof theesperiment.andarterial blood samples
were drana 4 hafter compiction of surgery, Groops 1113\
and T8 fantificiatly respired animals evposed 1o nomal
or high pieeure, respectivelyd were treated e the <astee

manner as apinals in group 1L but, i adidite. the tm-
chea was eannulated wnd the anitals were conavted toa

pisten-13 pe small animal respirator with inflation velume
set to provide an inflation pressure of 63 mm H,0.

The respirator was sot at a rate that just prevented ani-
mals from breathisg spontancousiy, and this rate wasdaer-
mined by trial and error for each animal. The suppression
of spontancots respiration was considerzsi to resuly pri-
marny from operation of an inlbitory respiratory reffes
{Hering-Breucr inflationvefles 2. The possibility that hyper-
ventilation contributad to the suppression cannot e to-
tally ruted ont, bt thiscontribation must have been quite
small in view of the nornid arterial blowd pH values sab-
sequently measured in these antmals.

Blood saples from animals m group 11\ were ob-
tained after 1 and 4 h of antificial respiration, Anintals m
group 1Hi-B were pressurized in a hyperbaric chamber® to
a total pressure of 252 9 {final comganition of the hyper-
taric atmosphere was plie - 19.0atm,; p0, - @ 2amm}
Biaaul sampies from aninals of group HH1-B were obtainel
T and 4 after pressurization. Gas and pH vajues for

group {1\, and pH values for grovp HI1-B, meaaned in

ORI Arvesd aud BN S Mok, Hnding Tata Sook sFedaatmn of
AnRica Swirtere iof Tvpenamal, Badozy, Washaroran, 300
19945, p. oG, ) A
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Arterial blood pH aisd zas tensions in guaiepig ¢

Specialia

Laexipsaa 27490

Chanesthetized Auimals tGroup 1)

Precent Data Data of Hawkinse

Group fL* Group Hi-A* Group 111-13

pH 7.30 - 002 735 + 0.03
pCO, M 3 34
[LEN 82 —

n* 15 12

740 o 003« 7 - o02 T4 0ot
17 & 3 32-2 -
345 83+3 -

11 10 "

\alues represent tean = 5.1, * Destgnation of groups. Group 1. unanesthetred, spontancosdy broathing, Group 1. anesthettzed, spontatie-
ausdy breathing, Group TH-A 7 anestheriad wand artficiadly respieed at nornual pressute, Group L= anesthetized and artafraaliy respimed at
282 3 " Bleaxd cbtained by cardiae punetnnc L ¢ Reported as volume pereent €0, and converted 1o 100 b standard formulad, « Samficantiy
different thae satiees for animals in Group 1 {p < 001, Student f-test). 2 = mander of animals,

the 1-hovr sample, served a7 a guide for adjusting the rate
of artificial respiration for the renainder of the experiment.
Bload pH, pCO;,, and pU, were measured with an Ina-
trumentation Laboratories Model 113 analyzer. in ani-
nnils of group 111-15, only pit could be measured accura-
tely bevause effervescence in decompressed Mood inter-
tered with meazurement of pCO, and pO,. A 2-ml sample
of biv " was sufficient for the analyses, Results for the 4
groups of animals are shown in tie Table. The data de-
monstrate that nesthesia significantly depressed respira-
tion i spuntancously breathing guinea-pigs {group 11) as
compared with normal animals (group 11, However, the
“Fable alkoe shows that the artificial respimtion el in
these studies {groups 11\ or {H-13) success{ully reversed
the respiratory depression and maintained the animals in
normai acid-base balance, Apparently, artificial ventila-
tion was not appreciably affected by the use of a gas mix-
ture that was approsimately 2.9 times as denseazairata
pressure of 1 atm,

It is interesting to compare the present data with pre-
viausly published values for pH and pCoO, i guinea-pigs,
abo given in the Table. Currently cited values for normial
guinea-pigs?t are based on the work of Hawxiss3,-wlio
analyzed blosd obtainad by candiae puncture, using the
Von Slyke methad to detenmine total CO,, and a com-
parater block micthod to estimate pil. Results obtained
with cardiac puncture blomd should e interpreted with
vatition becawuse of the likelibood of aspirating @ mixture
of arterial and venous Blod. The Table shows that Haw-
Kixs reported nearly the same pCO;, but a snch Jower pit
than was found i the present study,

In concluson, thic present data demonstrate that anti-
ficwal reapiration of guirea-pigs, as performed in this labo-
fatory, provided adequate ventilation of the animais, both

at pormil pressure and i a hyperbane Belivm atmosphere,
Inaddition, the pll and pCO, reported here for unanesthe-
tized animals may be choser o trie values fur normat
guinea-pigs thaw are the currently cited valuess-*

Ausammenfassung.  Siure-Basen-Werte v Meer-
schweinchen (Cavia porcelins 1) wurden unter hinsthicher
Atmung bei sormalem Druck und bei Drick von 192
Ao, gemessent und festgestedlt, dass kinsthiche Mtmung
unter erhohtem Druck normale Saure-Basen-Glewchge-
wichte gewiihrleistet, wiirend die Saure-Basen-Werte
normaler Tiere mit denjemigen der Literatur meht isber-
cinstimmten.
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1.8, Nacal Medical Research Institte.
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