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Comparative Studies of Acute Respiratory Acidoesis

Complicated with or without Hypoxia
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Table 1. Acid-Base Changes and Alterations of Electrolyte Concentration During Acute Respiratory Acidosis

with Hypoxia in Rabbits

Rabbit Elapsed

Woich ; Nat K+ Chamber Air Resp.
(‘;(‘g) t Time PH (risdie) (mMIL) (i) (M/L) (mM/L) (mM/L) "~ Poo, ™ Por - i)
e e e o, (mmHg) (mmHe)

1. 2. 5 0:00 7.50 25 18. 8 91 31 6 143 2.9 0 148 36
2:00 7.46 35 24.1 89 34.7 140 3.1 19 126 60
3:00 7.42 42 26.3 87 38.0 144 3.7 29 116 71
4:00 7.32 50 24.9 83 47.9 148 3.7 38 106 72
5:00 7.29 54 25.1 82 51.3 154 4.9 43 100 77

2 2.2 0:00 7.48 30 24.0 98 33.1 147 3.0 1 148 35
1:30 7.43 36 23.2 67 37.2 149 3.1 16 129 75
2:30 7.30 36 17.2 85 50.1 158 3.4 22 121 75
4.30 7.19 45 16.7 81 64.6 134 3.2 29 118 90

3 2.3 0:00 7.45 27 18.2 98 35.5 146 2.9 1 145 44
1:00 7.39 3l 18.2 98 40.7 144 2.8 il 139 68
2:00 7.35 39 20.9 a7 44.7 141 3.2 23 131 71
3:00 7.25 42 17.9 95 56. 2 138 3.4 30 125 7
4:00 7.20 43 16.3 97 63.1 142 3.8 36 116 82
5:00 7.19 49 18.1 84 64.4 144 4.1 46 106 88
6:00 7.18 54 19.5 83 66.1 141 4.8 49 99 94

4 2.2 0:00 7.56 26 22.6 88 27.5 142 3.4 0 144 35
1:00 7.46 28 19.3 81 34.7 144 3.5 14 128 74
2:00 7.41 35 21.5 80 38.9 141 3.8 23 117 88
3:00 7.34 42 22.0 80 45.7 144 4.0 35 108 92

b. 2.1 0:00 7.52 27 21. 4 87 30.2 140 2.8 36
1:00 7.49 24 17.7 104 32.4 146 2.9 42
2:00 7.48 26 18.7 92 33.1 137 3.6 52
2:30 7.41 18 11.0 109 38.9 138 3.4 55
3:00 7.43 13 8.3 145 27.2 142 3.9 58
4: 7. 4.4

S
=

50 29.9 82




~—Shin & Kim: Acute respiratory acidosis with or without hypoxia—

6. 2.2 0:00 7.40 27 16.2 105 39.8 142 2.8 1 147 40
1:00 7.37 28 15.7 108 42.7 144 2.8 14 130 56

2:00 7.35 34 18.2 108 4.7 141 3.1 22 120 67

3:00 7.29 40 18.6 107 51.3 138 3.0 30 111 76

4:00 7.23 46 18.7 102 58.9 144 3.4 35 105 79

5:00 7.19 52 16.3 96 64.6 140 3.6 39 98 81

7. 2.5 0:00 7.45 28 18.9 102 35.5 145 3.0 1 146 37
1:00 7.41 30 18.4 100 38.9 139 3.2 10 137 49

2:00 7.39 31 18.2 103 40.7 144 3.4 18 128 53

3:00 7.36 38 20.8 98 43.7 142 3.4 26 117 68

4:00 7.35 38 20.3 95 44.7 141 3.5 32 109 71

5:00 7.31 47 22.9 95 49.0 144 3.7 38 101 74

8. 2.5 0:00 7 61 24 23.3 94 24.5 138 3.8 2 7 45
1:00 7.48 28 20.2 93 33.1 138 3.4 18 130 69

1:45 7.39 56 20.5 95 40.7 136 3.6 23 123 84

2:30 7.42 40 25.1 92 38.0 140 4.3 30 114 77

19:00 7.13 o7 3l.2 98 74.1 138 9.3 49 97 58

20:00 7.13 115 37.0 95 74.1 136 8.6 63 95 58

21:00 7.13 116 37.3 96 74.1 68 96 34
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98~169mmHgz 23 AAHEc} $E  zho]gl o}
AN A4AYE e G B FedAAR &
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T AR AL Fulele R ALY ge s
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Table 2. Acid-Base Changes and Alterations of Electrolyte Concentration during Acute Respiratory Acidosis

without Hypox1a in Rabbits

Rabblt Elapsed

Peco, HCOs~ P H* Na* K+ Cha"‘ber Air  pegn,
Weight Time P (mmcﬁg) (ML) (mblg) (aM/L) (mM/L) (mM/L) Poo,  Po,  (/min)
. (mmHg} (mmHg)

9. 2.3 0:00 7.44 26 17.1 84 36.3 143 3.6 1 143 54
1:00 7.38 41 24.1 226 40.7 145 3.7 31 324 78

2:00 7.33 47 24.0 207 46.8 153 3.5 40 282 86

3:00 7.32 51 25.5 185 47.9 146 3.8 47 244 94

4:00 7. 28 56 2.) 5 169 52.5 148 4.1 57 218 105

10 2.1 0:00 7. 43 26 16.7 97 37.2 147 3.1 1 154 45
1:00 7.30 36 17.2 217 50. 1 140 3.6 34 369 81

2:00 7.24 43 17.9 204 b7.5 144 3.5 350 311 81

3:00 7.18 b3 19.2 189 66. 1 137 3.9 44 279 82

4:00 7.00 61 14.6 151 100.0 141 4.4 50 248 82

i1. 2.2 0:00 7.52 27 S 21.4 a6 30.2 144 3.8 1 144 34
1:00 7.33 54 27.6 212 46.8 142 4.1 3% 370 80

2:00 7.29 58 27.0 209 51.3 145 4.0 48 314 78

3:00 7.25H 69 29.3 164 56.2 147 3.9 04 262 82

4100 7.24 73 30.3 122 57.5 148 4.3 68 225 85

5:00 7.24 81 33.7 119 7.5 142 4.5 74 206 93

6:00 7.22 87 34.5 a8 60.3 140 4.7 78 175 a8

12. 2.5 0:00 7.41 27 16. 6 95 38.9 142 3.4 1 148 37
1:00 7.38 34 19.5 220 41.7 138 3.6 36 364 48

2:00 7.36 38 20.8 208 43.7 138 3.7 38 327 63

3:00 7.32 44 22.0 186 47.9 138 3.9 42 276 68

4:00 7.28 49 22.3 164 52.0 144 4.1 46 238 71

5:00 7.24 574 23.7 157 57.5 1450 4.3 b3 199 78
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with Hypoxia without Hypoxia
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Fig. 1. Sequential changes of arterial partial pressure
of oxygen, partial pressure of carbon dioxide,
bicarbonate ion concentration, hydrogen ion
concentration, pH and potassium ion concen-
tration during the development of acute respi-
ratory acidosis with or without hypoxia in
rabbits.
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Fig. 2. Steady state relationship between arterial
partial pressure of carbon dioxide, and plasma
bicarbonate concentration during acute respi-
ratory acidosis with (®) or without hypoxia
(o) in rabbits.
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Fig. 3. Steady state relationship between arterial
partial pressure of carbon dioxide, and hyd-
rogen ion concentration during acute respira-
tory acidosis with (e ) or without hypoxia
(2 ) in rabbits.
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Fig. 4. Changes of acid-base data illustrated in pH-
HCO;~ diagram during acute respiratory aci-
dosis with (e) or without hypoxia (°) in
rabbits. Sloped lines are normal bloed buffer
curve,
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Fig. 5. Steady state relationship between plasma hy-
drogen jon and potassium ion concentration
during acute respiratory acidosis with ()
or without hypexia (¢ ) in rabbits.
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—ABSTRACT—

Comparative Studies of Acute Respiratory
Acidosis Complicated with or
witheut Hypoxia

Yee Chul Shin and Woo Gyeum Kim

Department of Physiology, College of Medicine
Seoul National University, Seoul, Korea

Comparative studies of acute respiratory acidosis
complicated with and without hypoxia have been made.
Acute respiratory acidosis complicated with hypoxia
were induced by placing rabbits for four to six hours
into the air-tight chamber which has fifty liter capa-
city. And acute respiratory acidosi§ which was not
complicated with hypoxia were induced leaving rabbits
for three to six hours into the chamber filled with
5% C0;—0; gas mixture,

The following data were obtained.

1. As animal rebreathes with a certain volume of
air in the chamber, along with the time being, partial
pressure of oxygen decreased and partial pressure of
carbon dioxide increased. However, rabbits, in spite
of suffering from moderate respiratory acidosis, were
not always complicated with hypoxia by severe hyp-
erventilation.

2. As partial pressure of carbon dioxide of the
arterial blood increased with normal partial pressure
of oxygen, plasma bicarbonate increased steadily.
However, with hypoxemia, plasma bicarbonate did
not increase with the rise of carbon dioxide tension
as much as to be expected. This might suggest that
there was some extra acid production and/or renal
failure of bicarbonate reabsorption.

Differences of acid-base pattern between them were
clearly demonstrated in pH-HCO;~ diagram. With
hypoxia the slopes of blood buffer curve were much
less steep than the cases of without hypoxia.

Above results suggest that when severe respiratroy
acidosis is complicated with hypoxia, oxygen supply
will improve the case and eliminate the metabolic

component of acid-base disturbance,
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