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In vivo and in vitro CO, Buffer Curves on Rabbit and Potassium Transfer
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Fig. 1. Ilustration of CO, buffer curve constructed

from 29 rabbits blood equilibrated in vitro
with 5, 10 and 20 per cent CO, compared with
in vivo curve constructed on blood from the
same rabbits breathing room air, 10 percent
CO, and 20 percent CO, in air. Buffer value
of in vivo blood is 26.5 mEq/L, pH and of in
vitro blood is 40,4 mEq/L, pH.
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Fig. 2. Data from a typical rabbit. in vivo experi-

ment. Curves were constructed from data on
rabbit blood breathing room air or 20% CO.,.

Points are (1)control point; (2)after 10 minutes
of 20% CO, breathing; (8)after 20 minutes of CO,
breathing; (4)after 30 minutes of 20% CO,
breathing ; and (5)15 minutes after returning to
room air.
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Fig.*3. Comparison of the in vivo and in vitro CO,
blood buffer curve with saperated plasma of
the same rabbits. Buffer value of separated
plasma was 1/4 of in vivo blood.
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Table 1. Significance band for plasma hydrogen ion and bicarbonate concentration during acute
hypercapnia in rabbits.

Peos 1 (H") pH (HCO,7)
' mean mean
No. of case | mm Hg ’ mean ‘ s.e ’ "M/L I s.e ! mean 1 s. € mEq/L s.e
7 20 26. 2 0.77 32.3 1. 02 7.49 0.02 19.3 0.71
16 30 33.8 0.62 35.1 1.06 7.46 0.01 22.2 0.78
6 40 44.0 1.01 42.5 2.57 7.37 0.03 24. 3 2.02
2 50 58.0 0.71 48.0 2. 00 7.32 0.02 28.6 1.60
8 60 63.5 0.75 52.3 2.35 7.29 0.01 29.3 1. 66
7 70 73.1 0.93 55.1 2.14 7.26 0.02 30.9 1.29
7 80 85.7 0.98 65.0 3.61 7.19 0.03 31.3 1.52
5 90 95.4 0. 82 75.0 4.12 7.13 0.02 32.0 0.94
14 100 103.0 0.79 79.9 1.64 7.10 0.01 30.7 0.72
6 110 116.3 1. 10 90.7 3.04 7.04 0.01 30.7 1.23
il
ol .
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R L Fig. 5. In vivo carbon dioxide titration curves of

CEEEE N L L rabbit blood. The curve representing the in
vivo response was drawn by inspection
through the average plasma bicarbonate
concentrations observed in 29 normal rab-
bits during exposure to O, 10 and 20 per-

cent carbon dioxide.

Pco,  mmHg
Fig. 4. Relationship between P¢o. and hydrogen
ion concentration in plasma of normal rab-
bits subjected to varying degrees of acute
hypercapnia.
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Table 2.  Acid-base parameters and electrolytes changes during acute hypercapnia in rabbits

. . H* Pago HCO,- K* Na*
No  min. Contrn pH nM/L mm Hzg mEq/i mEq/L mEq/L
Control 7.45 35 32 21.6 1.8 115
1 20 Hypercapnia 7.15 71 98 33.2 2.2 134
15 air breathing 7.45 35 25 16. 8 2.4 135
Control 7.43 37 34 21.8 1.8 151
2 30 Hypercapnia 7.23 59 75 30.1 2.1 157
15 air breathing 7.48 33 28 19.4 2.4 140
Control 7.48 33 31 21.4 2.2 136
3 20 Hypercapnia 7.09 82 130 36.9 2.4 151
15 air breathing 7.36 44 34 18.4 2.4 139
Control 7.51 31 27 20.9 2.7 143
4 35 Hypercapnia 7.11 78 107 33.0 3.3 140
Control 7.40 40 35 20.9 2.7 136
5 30 Hypercapnia 7.14 73 81 26.7 3.5 141
15 air breathing 7.37 43 28 15.6 3.7 144
Control 7.44 36 34 22.3 2.0 135
6 30 Hypercapnia 7.27 54 53 23.4 2.9 136
15 air breathing 7.46 35 29 19.9 3.5 162
Control 7.42 38 33 20.9 1.9 129
7 60 Hypercapnia 7.23 59 79 32.2 2.4 148
15 air breathing 7.51 31 31 23.5 3.3 149
Control 7.47 34 26 18.2 1.9 141
8 30 Hypercapnia 7. 04 93 109 28.1 2.4 142
15 air breathing 7. 46 35 32 22.0 2.8 141
Control 7.46 35 24 16.6 1.8 139
9 30 Hypercapnia 7.12 76 84 26. 6 2.4 137
15 air breathing 7.36 44 33 17.9 2.2 137
Control . 7.50 32 30 22.5 2.5 142
10 20 Hypercapnia 7.11 7. 94 28. 6 3.2 143
15 air breathing 7.35 45 35 18.3 3.4 143
Control 7.51 31 38 29.5 1.8 130
11 15 Hypercapnia 7.38 42 63 36.1 2.1 139
Control 7.48 33 37 26. 6 1.6 135
12 120 Hypercapnia 7.31 49 64 30.7 1.9 137
15 air breathing 7.51 31 34 26. 2 2.7 135
Control 7.60 25 33 31.4 1.9 141
13 15 Hypercapnia 7.37 43 65 36.4 2.1 139
Control 7. 56 28 37 31. 4 1.7 134
14 60 Hypercapnia 7.09 82 76 22.8 2.3 131
15 air breathing 7.34 46 28 14.6 3.2 133
Control 7.41 39 47 28.7 2.0 135
15 30 H.ypercapma 7.17 68 87 29.8 2.4 133
15 air breathing 7.42 38 39 24. 4 3.1 133
Control 7.50 32 46 34.7 2.2 136
16 60 Hypercapnia 7.33 47 73 37.4 2.6 133
15 air breathing 7. 40 40 39 23.3 2.9 132
Control 7. 48 33 30 21.6 2.4 1 142
17 15 Hypercapnia 7.20 63 92 33.0 2.8 141
15 air breathing 7.42 38 24 14.9 2.8 139
Control 7.48 33 29 20.9 1.9 140
18 35 Hypercapnia 7.13 75 104 33.2 2.1 143
15 air breathing 7.50 32 28 21.1 1.7 135
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turning to air after 55 minutes.
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7. Relation between plasma potassium concen-
tration and plasma acidity in normal and
acute hypercapnic rabbits.
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Fig. 8.xInfvitro curve on right was constructed
from data on blood drawn from rabbit brea-
thing room air then equilibrated with 20
percent CO; in air. In vitro curve on left
was constructed from data on blood drawn
from the same rabbit breathing 20 percent
CO; and then equilibrated with 5 percent
CO,. In vivo curve was obtained in the same
manner as indicated in Fig. 1. Right curve
was constructed breathing from 0 to 20per
cent CO,. Left curve was constructed brea-
thing from 20 to 0 percent CO,.
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ABSTRACT

In vive and in vitro CO, Buffer Curves

on Rabbit and Potassium Transfer
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In vivo and in vitro CO, buffer curves for blood
‘were determined from 29 rabbits breathing room air,
109 CO, in air, and 20% CO, in air. In vivo blood
CO, buffer curve had a slope of 26.5 mEq/L, pH.In
vitro blood had a slope of 40.4 mEq/L, pH and sepe-
rated plasma had a slope of 6.4 mEq/L, pH.

In order to determine the metabolic component which
developes during respiratory acidosis, bicarbonate
concentrations which would exist at pH 7.40 were
calculated. Almost all animal revealed that metabolic
acidosis was superimposed on severe (20% CO, inha-
lation). respiratory acidosis because the plasma bicar-
bonate concentration during elevated CO, tensions did
not attain the value it would attain from blood in
equilibrium with the same CO, tension in vitro. It did
not appear that much of this “bicarbonate deficit”
was due simply to the fact that the in vivo CO,
blood buffer curve had a lower slope than in vitro

curve and in vivo blood has much greater distribution

space of additional bicarbonate, formed with increased
CO, tension through interstitium. Average bicarbonate
deficit of approximately 6.4 mEq/L was present when
arterial Pcg, had risen more than 100 mmHg in an
hour.

Plasma potassium concentration was compared before
and during 10%, 20% CO, breathing. Rabbits regularly
showed an increase in plasma potassium concentration
during breathing of 20% CO, mixture, Especially,
immediately following returning to room air breathing,
there was a further rise in this concentration. This ten-
dency was more marked in the rabbits exposed to high
CO, for a prolonged period. Although quantitative
analysis for the relationship between each plasma
hydrogen ion concentration and the potassium failed,
the pattern of changes in plasma potassium before

and during hypercapnia was highly significant.
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