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= Abstract=

Experimental Study of Acid-Base Balance and
Variations of Heart Rate, Fluid and Electrolyte by Electrical
Stimulation according to the Physical Constitutions

Bong-Kwan Jo*, Jong-ll Bae*, Byung-Hee Ko**, and Masao Saito***

To investigate the relations between the physical constitutions, the acid-base balance, and
the autonomic nervous function, the blood gas, the heart rate and the concentrations of Na,
K of serum were measured pre-and poststimulation.

As the result, it is shown that in the normal condition the macro-negative(strong liver-
weak lung type) is the metabolic alkalosis, the macro-positive(strong lung-weak liver type)
is the metabolic acidosis, the micronegative(strong kidney-weak spleen type) is the
alkalosis and the micro—positive(strong spleen-weak kidney type) is the acidosis.

And the macro-positive and micro—positive are the sympathetic lead, the macro-negative
and micro-negative are the parasympathetic lead. In the macro—positive and micro-positive
subjects, the concentration of K in serum is relatively high. This si coincided with the acido-
sis. But in the macro—negative and micro-negative subjects, the concentration of K in serum
1s relatively low. This is coincided with the alkalosis.
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Table 1 Records of the blood gas in physical constitutional subjects

144, B4k, 1993F —~

Macro-negative

Micro-negative

Micro-positive

Macro-positive

(n=3) (n=3) (n=3) (n=3)
pH ' 7.442+0,001% 7.437£0.001 7.39940.011 7.3694:0.023
7.433 ~7.447% 7.432~7.439 7.407 ~7.388 7.353~7.401
PaCQ,, mmHg 44,2404 42.340.7 42.0+0.4 422422
43.9~44.8 41.8~43.3 41.5~42.3 40.6~45.3
HCO;~, mEq/L 30.14+0.6 28.740.2 ' 25.941.3 24,7429
29.2~30.5 28.5~29.0 24.1~26.8 22.7~28.8
BE, mEq/L +5.94+0.3 +4.240.2 +0.9+1.4 -0.7+£3.3
+5.5~ 6.2 +4.1~ 445 -1.1~+41.9 -3.1~+4.0
*1: means+SD
* . range
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Table 2 Records of heart rate, concentrations of Na,K in serum for physical constitutional subjects pre— and

poststimulation

Macro—negative

Micro-negative

Micro-positive Macro-positive

(n=3) (n=3) (n=3) (n=3)
77+8% 8410 82+13 91+1
HR, beats/min 66~ 86+ 72~97 65 ~97 90~92
84 +6%° 8049 77+10 69417
77~91% 70~92 64~87 46~84
140.2+1.2 140.0+0.8 140.4+0.2 142.6+0.7
Na, mEa/L 138.5~141.5 139.1~141.1 140.1~140.7 142.0~143.6
140.3+1.3 139.1+0.6 141.4+0.2 140.440.8
138.6~141.6 138.6~139.9 141.2~141.7 139.5~141.4
3.71+0.28 3.71+0.39 4.114:0.07 4.15+40.21
K, mEq/L 3.50~4.11 3.32~4.09 4.03~4.20 3.92~4.43
3.79+0.16 3.80+0.26 3.93+0.03 4.0+0.12
3.61~3.99 "3.53~4.14 3.91~3.97 3.91~4.17
37.94+251 38.32+3.82 34.1740.63 34.42+1.87
Na/K 34.43~40.14 34,50~42,14 33.36~34.91 32.05~36.63
37.78 +1.62 36.57+2.78 35.92::0.27 35.10+1.06
35.49~-38.98 33.79~39.35 35.54~36,11 33.65~36.16

#1

*2

: means+SD (prestimulatior))
: range (perstimulation)

* : means+5SD (poststimulation)

*4

: range (poststimulation)
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Fig. 1 Measuring method of variations of heart rate
and concentrations of Na,K in serum post-
stimulation
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CONCENTRATION OF
SODIUM IN SERum (MEQ/L)
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Fig. 2 Concentrations of Na, K in serum for the
physical constitutional subjects prestimula-
tion
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INCREMENT OF CONCENTRATION
OF POTASSIUM IN SERUM (mEq/L)
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Fig. 3 Variations of heart rate and the concentra-
tions of K in serum for the physical consti-
tuional subjects poststimulation
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