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Effects of Sodium Bicarbonate on Acid-Base Status in Apneic Rabbit

Chi-Hyo Kim
Department of Anesthesiology, College of Medicine, Ewha Womans Universify

Sodium bicarbonate(NaHCQ;) has been used in the treatment of metabolic acidosis for
more than 50 years until about 1980, and has almost become a matter of routine. But in
most patients with cardiac arrest, shock or sepsis, impaired tissue oxygen delivery is the primary
cause of lactic acid acccumulation and the administration of sodium bicarbonate dose not
appear to affect the underlying tissue hypoxia and is generally not successful in improving
either acidotic state or clinical status.

The purpose in the present study was to examine the effect of sodium bicarbonate on acid-
base status in cases of resuscitation of cardiopulmonary arrest state due to apnea combined
with respiratory and metabolic acidosis.

Of a total of 12 rabbits, the control group(n=6) was given normal saline 3ml, and the
experimental group(n=6) was given 5% sodium bicarbonate 3ml immediately after the induc-
tion of apnea intravenously.

Arterial and venous blood gas analysis was done, and arterial hemoglobin, K*, uric acid,
lactic acid and glucose levels were measured immediately before the induction of apnea, imme-
diately after the induction of apnea, 10 min and 30 min after the cardiopulmonary resuscitation
(CPR).

The data were statistically compared & analysed with following results

1) In the control group, arterial and venous blood gas analysis showed decreased values
of pH, PO», oxygen saturation and base excess and increased value of PCO; immediately
after the induction of apena(p<(0.001) compared to contol values(preapnea values), and all
measures except bicarbonate concentration and base excess returned to normal ranges after
CPR. Arterial K™ levels increased, glucose levels decreased compared to contol values immedia-
tely after the induction of apnea(p<{0.05).
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2) In the experimental group, arterial and venous blood gas analysis showed similar changes

in all parameters immediately after the induction of apnea, and at 10 min after CPR, pH,

PO,, oxygen saturation and base excess decreased compared to control value, but PCO, increa-
sed(p<<0.001). At 30 min after CPR, pH remained decreased but PCO, remained increased
compared to the control values(p<{0.001). Arterial K level increased immediately after the
induction of apena and lactic acid level increased immediately after the induction of apnea,
10 and 30 min after CPR compared to control values(p<{0.05).

3) In the experimental group, arterial and venous blood pH, PO, and oxygen saturation

were lower, but PCO; was higher at 10 min after CPR compared to control group(p<0.05).

At 30 min after CPR, venous blood pH was lower, and arterial and venous PCO; were higher
compared to control group(p<{0.05). Arterial K™ level at 10 min after CPR and lactic acid
level at 10 and 30 min after CPR were higher compared to control group(p<<0.05).
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Table 2. Changes of hemoglobin, potassium, uric acid, lactc aicd and glucose

Experimental(sodium bicarbonate administration)

Control(sodium chloride administration)

Group

Postapnea2 Postapnea3 Preapnea Postapneal Postapnea2 Postapnea3

Postapneal

Preapnea

Stage

11.7+ 2.1 1151 2.0 122+ 1.0 112+ 12 11.0+ 2.0 11.1£ 2.6

127+ 3.3

121+ 14

Hb(gm%)
K+ (mM/L)

1.9

3.5

3.2+ 0.9%*

0.4 3.7t 0.9@

*

0.8

0.5

3.9+ 0.9« 2.7t

2.5+ 0.2

0.5

1.2+

0.2

1.2+

0.2

1.0

0.5

0.9+

0.2

1.0t

0.2

1.0+

0.2

0.8+

UA(mg %)

11.0x 22%@ 102+ 3.1%@

9.9+ 2.2¢

2.7

2.5 +

2.0

7.7

9.4+ 256

64t 3.6

LC(mM/L)

63

223

T 54

172

+61@

162

+62

192

t45

180

+79

185

t 44@

129

Glu(mg%) 159 *45

* p<(0 05 compared to control group, @ p<(0.05 compared to control(preapnea) value in each group, preapnea . immediate before apena, postapnea : imme-

: potassium, UA : uric acid,

10 min after resuscitation, postapnea3 : 30 min after resucitation, Hb . hemoglobin, K*

diate after 4 min apnea, postapnea? :

: lactic acid, glu : glucose

LC
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Sodium bicarborateTFO{ (A S )0IA S
ol HE JIARYN, |22 RE], ZEINZ,

23E fx 3% Z9dn AAE sfARAA
ZE AAAE A ds FATH HxsA |
getgon AHsAed 1089 pH, PO, 4t
2%, 3}YdrIxE dE2Ad v)s A48
o=z FofstA AP PCOE YoUA F
1t e AAEF 308 pHE HlZX o H
'I'OT

A=A tHTable 1).

T ZERAFAE gz HE FEF
F% A3 oA FUtetH A e FEF
FE AF, AHAAET 1087 308 A% &
oJatA F7tskd vh(Table 2).

A A4 5% sodium bicarbonate 3mlE 7
F3 6utE]F 2vtErt AdadeR EYA] X
Ak

3. Yoi7ie| SWEHD HUME JAEAMR 9

H|w
i

FUE3 AAYE] pHE AFTAA 444
%3 108 247} 7.9240.17, 7.19£ 0.14E I Z T
oA 7.48%0.06, 7.36% 0,040 ]3] AT Ego
U(p<0.05) AH2MEF 08T BAGHL
2 gejgle AolE Holx sttt

SU ¥y FUFPol PCOE APTAA AdA4
&3 105 27 42.8+11.6, 51.+ 11.8mmHg=
2T A 2552 2.1, 32.54 1.9mmHgol] ]3] 9
A Ekon AEAPEF 0= Fo A
E=4H(p<<0.05).

THE AAgPe] POy} AAEHEE
o A AH A& F 108 2Tl v5) ¢
Sk 0 1 H(p<0.05) A A EF 308
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