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Acid-Base Changes of Acute Hypoxic Respiratory Acidosis in Rabbits

Agd g g g 4= %2
&= M OB-& R-% A R

9 A-47] deel sl B4 HQ H48 Peo,
o 2 2 F7F e FtHE o) F £HE AL Aol A
A o] o] F EFHI B TEFEAY AFEs olWA g2

A E w Rt AF AP FEAA F4 F& w4 18 Bem g
22 ¥4Y Peo,®F F7HAZE e Az 4~
d7] ubgol fste] g AF 23k g9l (Cohen, d 8 %Y
1964; Giebisch, 1955; Nichols, 1958; Polak, 1961;
Schwartz, 1965).

aem F4 5F5A AEd4A, APAdd4 T
AN Az folg -4 AAE TG A
% o} glt} (Adler, 1965 a,b; Schloerb, 1967; Waddell,
1959). = AF 94 a-d 7] 1% (Giebisch, 1955)

3EFA AFd A AN 24 g E ek ghEA o
oh(Carter, 1959).

a2y Az A5 Al E $FH 4Fol
g Ao 254 A4F 252z otz FHE
Pco.8l Z7Hek @A wt=A FHE Po,s i £
uke o},

F4oe2 FHY Peosb EokAd Hde pHe #
A=, 424 HCOz 5% ¥3 4sict. FA= F
2 "o oo gFagel s deldet

ko FHA AFel F839 ed AT B A&H T
o ootz A4 wsez d4 HCO; v HS o
FotAch o -7 AA WelA FAH TFA AFA
del vt Az ¥ HCO; ¥= F7te 72 B9
AdZ dellA] deirts Frt2 o A b (Shaw, 1932).

el 243wk le] AA 2 BAHA TFAY

AbFol g H el dAY A4£AFE Furd.

23 v A4 d g4 U8 A 4le

A F 2.1~2.5kgs] E7E 30 mg/ked) Seconalz =}
Hited 2R ARG, A FH L x2d 2
e 59 AvEHE F9eEt. o E FH A=z
4 & A7 F 4 50,000 cm?e] 77U FF A=}

FTHN Y 2F5F2 & A dtez deA &
t+ zﬂl st e stelE Bab obdel AL &8
2 AHEgia. 44 gue vdgdez ol Exe
Bgro] BolAl Sgz, 44 4 vdwg Sye 9y
Bhd =

delo] pHet Peo,= FHAE A3F A% 37°Cx
#2 ¢ pH-AF, Peo, AT o2 %389 H(Corning
Model, 161). veial Hale Q4 ¥esld 319 B2
7] (Corning Model, 430) % Na*# KtEz-2 2339
=},

HCO: ¥ == HyCO;-HCO3A) 9 pK3t& 6,10, CO.2)
Ha Edx AF@)S 0.03012 o] Henderson-
Hasselbalch4] o] ¢} gted #] AL31 9 o},

EAE U A4 ol s Ao fug e
Ha dhez dm 2ot A9 44 & FAE 2F
ol wtet W 4 Po,= "oinld Peo Z0MEeh o
2] 3to] 30E~21A Pl d2E F¢ wto] $Ed £
S 2 5Y FHYL At w9 A-d7] A
£ A9z 9 & F79 A4 f gdasts g

= HUse o % g 4le] = et(Davenport, 1969). =
< % fs] [+] —E“—Xj %1’93.‘4-
o282z AgAer T4 Peo, HE E=U 449
AaAd g T EA 450 Bl fEE A 9
2843 % ng
2 47 e 9774 Fuy APAA d7H 9 CMB
o T (74-332-6) = S = 5. AYFZel Uoil AHg ¥ ¥52 ZHEFZ=

— 205 —




A zko] Al wtet w4 FI] A2 FE L 2elAH
B4t £ gobd o AxAgE e 27
9 F4 38 45 44e 2AY A 29 14
. B2 4~78 A4AFdAH BRel W} & F7] Po:
E2EZM ez Zady, Peor TEAHLE F7HE
deot wpEA i o ol R Azte] Al =
E7 9 FHE Peost F743tA .

2y o ol WRe Ao o4 Asddn 8
o F4Y Po,= A FFadtA gt

pC0O, p0y
60 . 100
mmHg g kY ] gg mMmmHg
N
L0 NS m
20 v 70
20 60
{Heo3] 4o {30 [heo3)
rnM/L 20 '/"\’—4 ’—\_—.4 20 mM/L
10 110
[CM BERL A 4 1.5 oH
R { 1.4
oML 80 . 1.
50 ot { 7.3
40 Ted 7.2
30 { 7.1
01 23 4 5 01 2 3 4&
Hour

Fig. 1. Sequential changes of Pco, (HCO;) and
pH during the development of hypoxic hy-
percapnia in rabbits.
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Fig. 2. Sequential changes of Pco,, [HCO3] and

pH during the development of hypoxic hy-
percapnia in rabbit.
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Table 1. Changes in acid-base balances and electrolytes concentration during acute hypoxic

respiratory acidosis in rabbits.

chamber
‘Rabbit Time Na* K+ HCO5 Ht pH Po, Pco, Po, Pco, RR
(mM/L) (mM/L) (mM/L) (aM/L) (mmHg) (mmHg) (mmHg) (mmHg) (/min)
2.2kg 0:00 144 2.5 27.7 27.5 7.56 95 32 35
0:30 138 2.5 15.4 41.7 7.38 95 27 37
1:30 137 3.2 13.6 49.0 7.31 97 28 47
2:00 141 3.7 18.4 47.9 7.32 84 37 39
2:30 145 3.6 16.7 51.3 7.29 82 36 43
2.1kg  0:00 140 2.8 21.4 30.2 7.52 87 27 36
1:00 146 2.9 17.7 32.4 7.-49 104 24 42
2:00 137 3.6 18.7 33.1 7.48 92 26 52
2:30 138 3.4 11.0 38.9 7.41 109 18 55
3:00 142 3.9 8.3 37.2 7.43 145 13 58
4:00 140 4.4 29.9 39.8 7.40 82 50 67
‘2.6ke  0:00 146 5.4 13.6 45.7 7.34 100 26 147 2 41
1:00 147 4.9 18.3 46.8 7.33 103 36 132 19 57
2.5keg 0:00 138 3.8 23.3 24.5 7.61 94 24 147 2 45
1:00 138 3.4 20.2 33.1 7.48 93 28 130 18 69
1:45 136 3.6 20.5 40.7 7.39 95 35 123 23 84
2:30 140 4.3 25.1 38.0 7.42 92 40 114 30 77
19:00 138 9.3 31.2 74.1 7.13 98 97 97 49 58
20:00 136 8.6 37.0 74.1 7.13 95 1156 95 63 59
21:00 37.3 74.1 7.13 96 116 96 68 34
‘2.5kg  0:00 143 2.9 18.8 31.6 7.50 91 25 148 0 36
2:00 140 3.1 24.1 34.7 7.46 89 35 126 19 60
3:00 144 3.7 26.3 38.0 7.42 87 42 116 29 71
4:00 148 3.7 24.9 47.9 7.32 83 50 106 38 72
5:00 154 4.9 25.1 51.3 7.29 82 54 100 43 77
2.2kg  0:00 147 3.0 24. 0 33.1 7.48 98 30 148 1 35
1:30 149 3.1 23.2 37.2 7.43 67 36 129 16 75
2:30 159 3.4 17.2 50.1 7.30 85 36 121 22 75
4:00 134 3.2 16.7 64.6 7.19 81 45 118 29 90
2.1kg  0:00 144 3.2 26.6 26.9 7.57 91 30 145 1 38
1:30 140 3.8 22.1 38.9 7.41 75 36 116 25 52
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Fig. 3. Sequential changes of acid-base daia illust-
rated in pH-bicarbonate diagram during
acute hypoxic hypercapnia in rabhit.
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Fig. 4. Steady state relationship between Pco, and
plasma bicarbonate concentration during acute
hypoxic hypercapnia in rabbits.
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Experimental acute respiratory acidosis is mostly
induced by raising simply arterial carbon dioxide

tension, clinical respiratory acidosis, however, is
usually complicated with hypoxia. To induce hypoxic
respiratory acidosis, rabbits were introduced to air
tight chamber for few hours to 21 hours. Acid-Base

data analyzed were as follows:

1. Breathing in the small chamber, environmental
air Po, decreased and Pco; increased steadily. Arterial
blood Pco, increased along with the environmental
air Pco,, although arterial blood Po, did not always
decrease with the environmental Po,. Defense against
to the hypoxia in the moderate degree of air Po,
depression was achieved by the hyperventilation.

2. Up to the moderate degree of Po, depression,
hypoxic hypercapnia were not different from hyper-
capnia without hypoxia, however, the lower the Po,
the more to be combined with metabolic acidosis, two
out of seven respiratory acidosis were not combined
with metabolic acidosis at all.

3. Plasma potassium concentration were always
elevated whether it is hypoxic, or combined with
metabolic acidosis. The increment was more when

acidosis is severe and elapsed longer with acidosis.
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