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Relationships between Arterial and Urinary PCO,,
PO, , and Acid-Base Balances

Yong }Jin Kim M.D.,* Yung-Kyoon Lee, M.D.*

Pulmonary function is the determinant of blood gas tension. However, Acid-Base disturbances can
also alter partial pressures of oxygen and carbon dioxide in arterial blood. During respiratory acidosis
PO, will be lowered and reverse changes will be produced during respiratory alkalosis. On the other
hand, in metabolic acidosis PO, will be elevated and PCO, will be lowered by the respiratory compensa-
tion, and reverse response will be induced in metabolic alkalosis.

Urinary gas tension has many influencing factors than arterial blood and difficult to estimate the
tendency of its alterations. Urinary PO, and PCO, are not always identical level as venous blood. It
is to be altered by blood gas tension, flow rate of urine, metabolic rate of kidney, and Acid-Base status
of blood. Particularly countercurrent exchange of oxygen and carbon dioxide in the renal medulla will
make larger alteration of gas tension than venous blood.

After induction of Acid-Base disturbances (disturbances) arterial and urinary PCO,, PO,, urinary
volume, and osmolarity were determined in dogs, and the relationships between arterial and urinary
PCO,, PO, Acid-Base disturbances, urinary volume, and osmolarity were investigated.

1. During the acute Metabolic and Respiratory disurbances urinary pH did not respond on respira-
tory origin. However, there were immediate urinary response in pH on metabolic origin.

2. Urinary PO,, PCO,, did not always follow arterial or venous gas tension and Acid-Base distur-
bance, Urinary PCO,, correlate well with the urinary volume. The larger the urinary volume, PCO,
lowered to the venous level. The smaller the urinary volume, urinary PCO, tends to be higher. How-
ever urinary PO, did not have any particular correlation with urinary volume.

3. Correlation between urinary PCO, and PO, were inversely proportional to arterial blood.
Differences of PCO, between arterial blood and urine also did not have any particular correlation with
urinary volume. This may suggest that changes on blood gas tensions can influence on urinary PCO,.

4. There were eminent clear inverse correfation between urinary PCO, and osmolar concentrations
of urine,

Above results strongly suggest that partial pressure of gas in urine primarily depend upon counter-
current exchanges in renal medullary tissues.
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Table 1. Changes in Acid-Base Parameters, P

of Arterial Blood and Urine during Acute Respiratory and

02
Metabolic Acid-Base Disturbances.
Blood Urine
No nt P HCO, P u* P P Osmol V
Control ’ PH  CO° ¥ 0, PH CO, O, )
of Dogs nM mmHg mEq/lL. mmHg M mmHg mmHg mOsm/L ml/min
M 14 47 7.33 29 16.1 90 76 7.18 63 39 944 0.23
s e 2.0 2.3 1.17 2.4 12.8 7.1 5.1 107.7 0.055
Hyperventilation
M 3 35 748 15 10.7 105 80 7.17 64 46 936 0.28
s e 33 2.6 2.94 2.0 126 124 5.9 152.6 0.075
Hypercapnea
M 14 90 7.07 51 12.7 306 58 7.27 62 51 902 0.24
s e 8.2 54 1.74 36.7 9.6 8.6 5.6 106.2 0.075
HCl infusion
M 9 71 7.15 25 9.4 90 125 699 52 68 592 0.59
s e 6.9 2.2 1.43 119 21.7 6.4 7.9 116.9 0.210
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M 6 41 740 39 23.1 73 32 7.56 62 71 410 1.30
s e 3.8 2.1 1.73 10.3 7.4 8.5 109 3538 0.490
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