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Acid-Base Regulation during Hypothermia in Dogs
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Background: Controversy exists regarding acid-base management during hypothermia. Two different
concepts of arterial blood gas (ABG) management during hypothermia have been proposed to date;
pH-stat and a-stat. There has been no consistency about physiological benefit provided by one protocol
over the other. Most of previous studies have investigated the effects of two different strategies during
cardiopulmonary bypass or controlled ventilation. We studied the actual acid-base regulation during acute

hypothermia in anesthetized dogs with spontaneous ventilation.

Methods: With institutional review board approval, 10 mongrel dogs were anesthetized with
intravenous pentobarbital 25 mg/kg. The dogs were kept to have spontaneous ventilation with trachea
intubated. After monitoring devices were placed, the rectal temperature was lowered to 32°C with wet
towel, cold solution, and ice cubes. ABG analyses were performed at each degree drop of body
temperature from 37°C to 32°C. The pH and arterial carbon dioxide tension (PaCO;) were measured

at 37°C and were corrected to the actual body temperature. [OH J/[H"] was also calculated.

Results: Non-corrected pH values tended to decrease and PaCO; values tended to increase as the
temperature dropped. The temperature corrected pH and PaCO; values were almost constant through 37°C

to 32°C. {OH J/[H"] was declined with a drop of temperature.

Conclusions: The acid-base regulation during acute hypothermia in anesthetized dogs with spontaneous
ventilation is considered to be the pattern close to “pH-stat” regulation. (Korean J Anesthesiol 1998;

35: 1047 ~1052)
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37°CollA £A3Y FHYe HF pHE 7.367%

Table 1. Arterial Blood Gas Data: pH

pH
Temperature
Uncorrected Corrected
37°C 7.367 £+ 0.005 7.367+0.005
36°C 7.348 £ 0.004 7.362 +:0.004
35°C 7.33210.005 7.361 +£0.005
34°C 7.320+0.003 7.362+0.003
33°C 7.316 £0.004* 7.373+0.004
32°C 7.302+0.002* 7.372+0.002

Values are mean+standard deviation.
* p<0.05 compared with control (37°C).
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Table 2. Arterial Blood Gas Data; PaCO;

Table 5. Respiratory Data

PaCO; (mmHg)
Temperature

Uncorrected Corrected
37°C 40.0+8.5 40.0t8.5
36°C 414168 39.7+6.5
35°C 43,1184 39.5+7.7
34°C 44.1+6.6 38.7+5.8
33°C 457+84 384+7.1
32°C 46.71+6.4 375+5.1

PaCO,, arterial carbon dioxide tension
Values are mean *+standard deviation.

Table 3. Relative Alkalinity

Temperature [OH)/H"]
37°C 140229
36°C 127423
35°C 11.9+2.7
34°C 11.1+1.7*
33°C 11.0+2.2*
32°C 10.1+1.1*

Values are meantstandard deviation.
* p<0.05 compared with control (37°C).

Table 4. Hemodynamic Data

Temperature MAP HR CO
37°C 151+11 172+14 3.6+05
36°C 156+13 177+15 40+1.2
35°C 159+12 176+ 16 40*10
34°C 155+10 168+11 43116
33°C 151+12 165+16 39+0.9
32°C 148+12 157+17 3.7+21

MAP, mean arterial pressure (mmHg); HR, heart rate
(beats/min); CO, cardiac output (I/min).
Values are mean +standard deviation.

0.0050]%l3t FHE o]Adleks kS 400+85
mmHgol et A2 E 3tA g3 37°CalN £
3 WY stARA wad, Ale] At o
gk pHEt 2 Z4sigle, FHE ol

Temperature Resp rate EtCO2
37°C 21449.1 36.3+6.5
36°C 2461126 37.6+7.2
35°C 29.8+12.6 36.7+6.8
34°C 25.6+129 37.8+7.3-
33°C 242+128 37.1+73
32°C 24.6+105 37.6+5.7

Resp rate, respiration rate (cycles/min); EtCO2, end tidal
carbon dioxide tension (mmHg).
Values are meanstandard deviation.
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