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On the Hydrogen Ion Concentration of Blood, Blood Plasma
and Blood Serum of the Cock
Relation to the Hydrogen Ion Concentration of the Accessory
Reproductive Fluid of the Cock.
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Fig. 1. Method for determination of pH in an anaerobic condition

Left : electrodes of meter, A, glass electrode B, Standard electrode .
Right : The step by step for determination
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Fig. 2. pH meter and electrode warmer
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Table 1. pH of blood and blood plasma at different temperatures.

No of - Temperature determined °C 7 -
samples 10 20 30 | 40
Whole blood ! S 7.78-+0.084 7.74+0.055 7.58-+0.045 7.50+0.000
Plasma, . ® N .
separated at 40°C 4 7.88-+0.050 7.77:+0.050 7.70+0.000 7.63-+0.050
Plasma,
separated at room | . .
temperature, 5 7.904+-0.000 | 7.88-+0.045 7.78+0.045 7.70-+0.000
16>-17°C
Plasma, i n
separated at 5°C | 5 I 7.96-+0.055 7.84+0.055 7.78+0.045 7.70+0.000

- standard deviation
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Table 2. Relation of temperature determined to p#H
(Regression to temperature)

|

. level of
equation significance
Whole blood Y ==7.90—0.0100X 50
Plasma, G - : 4
separated at 40°C Y =7.95—0.0083X 1%
Plasma,
separated at room | o .
temperature, ‘ Y =8.00—0.0070X 5%
16°~17°C |
Plasma, ; T y
scparated at 5°C ‘ Y =8.03--0.0084X 1%

Y =pH, X==temperature, °C.
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Table 3. Comparison in pH of blood, oxalated blood and plasma

Means and standard deviations Analysis of variance
. y Source of ] |
Whole blood 7.60-+0.082 variation | D.F. | M.S. } F
Oxalated blood 7.63+-0.076 Total 20 |
Bloods 2 0.011 “ 10.00**
Plasma 7.67+0.095 Cocks 6 0.019 " 17.27%%
Error ‘[ 12 0.011 1

pH was dermined at room temperatures, 27-32°C
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Fig. 3. Changes of pH with lapse of time (at room temperatures, 27-32°C)
(A) pH of plasma in an aerobic environment, dot.

Y ==7.671+0.06748X—0.00002788X?

— Average, —— Regression curve and line { v-—38 090-1-0.0939X

(B) pH of plasma in an anaerobic environment, triangle.

— Average, —— Regression line \7:7.664+0.0597X
(C) pH of serum, circle. .
— — Average, — — Regression line Y =8.249-+0.0514X
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Fig. 4. Changes of pH of plasma in a short
time in an aerobic environment
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Fig. 5. Changes of pH of serum and plasma
in the same aerobic environment (at
room temperatures, 20~22°C)
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Table 4. pH of plasma which was thoroughly exposed to air

Means and standard deviations Analysis of Variance
Duration of | Soure of | -
shaking, min. | PH variation | D.F. l M.S. F
| o b
30 8.92-0.110 Total S
i Cocks ‘ 4 | 00115 4.18*
45 8.96::0.055 Times | 2 00125 4.55*
60 9.02:+0.045 Error ‘ 8 ‘ 0.00275

pH was determined at room temperatures, 25-27°C.
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Résumé
The pH values of blood, blood plasma, blood serum and accessory reproductive fluid of the
cock were determined with a glass electrode pH meter.
The results obtained are as follows:
1. The pH of the whole blood was 7.5 at 40°C, and there was a progressive increase in pH
as the determining temperature decreased. The relation between the temperature (Y) and pH

(X) was expressed in an equation, ¥—7.90—0.0100X.
2. Plasma pH in an anaerobic environment corresponded closely to blood pH. The pH

was altered with changes in temperature determined, as in blood, and the equation was =795
—0.0083X. Plasma pH was also influenced by the temperature at which plasma had been separated,
and as the temperature was lowered the pH value rose slightly.

3. Exposing plasma to air, the pH rose quickly and the value finally reached pH 9.0 when
plasma had been thoroughly exposed to air. The rate of rise in pH, however, differed markedly
owing to the conditions exposing it to air.

4. When plasma was stored in an anaerobic environment, plasma pH was raised very slowly

with lapse of days. The equation was shown to be ¥=7.664--0.0597X.

5. pH values of serum which was obtained within a short time after blood collection
corresponded closely to the pH of plasma in the same aerobic condition, but the serum separated
after a day showed lower pH values than those of plasma.

It is difficult to show the pH value of plasma or serum in aerobic environments, because
pH value was varied markedly with the conditions exposing it to air, or by the methods for
collection, treatment or storage. When the same method was used for treatment and measure,
however, pH showed almost similar values to each other.

6. The pH of the accessory reproductive fluid of cocks was similar to the pH of plasma, and
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the pH was also raised quickly in an aerobic condition.
In previous papers, the writer concluded that the accessory reproductive fluid of the cock

was a fluid similar to lymph, for the most part. The results obtained above did not contradict
the conclusion.



