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The pulmonary function and changes of blood gas tensions and pH in the athletes have been
reported but are fragmentary as to require more complete studies including all the pulmonary
parameter and blood gas tensions especially at the early part of 20 years of age. This study was
aimed to elucidate the pulmonary function at the rest and the changes of venous blood gas ten-
sion and pH after the exercise in the athletes of physical education students. The subjects chosen
for this study were 15 athletes of physical education students (special group) of 21—25 years of
age. The athletes had at least four years of exercise careers, and were compared with 12 non-
athletes of physical education students (general group) who had not been subjected to any form
of rigorous training program. All the subject were directed to perform running on the treadmill
for three minutes under the condition of 15% grade and 5 MPH. The venous blood samples were
taken at the rest as well as at 0,5,10 and 20 minutes after the exercise to check the changes
of Pcos, Po; and pH during the recovery period. The venous blood Pco,, Po, and pH were deter-
mined using the Model 175 Automatic Blood Gas Analyzer by Corning Co., and the pulmonary
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function using the computerized spirometer,

The results obtained were compared with the general group and summarized as follows:

The special group exhibited higher values of .the pulmonary function except FVC compared

with the gencral group, and particularly FEV 5% and FEV,% were significantly different.

The venous Po, was decreased immediately after the exercise,

but increased during the reco-

very period. The special group generally showed higher oxygen partial pressure than the general

group. The venous Pco. in contrast to the oxygen increased immediately after the exercise,

but decreased during the recovery period.

The :special group showed lower carbon dioxide

partial pressure. Blood pH was signiticantly decreased [from the resting value after the exercise

and returned to the resting value at 20 minutes.

of pH was less than in the gencral group.
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In the special group, however, the change
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M (maximal expiratory pressure, MEP)& k48
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Table 1. Physical characteristics in special and
general groups of physical education
students

General Special
(12) (15)
24,1 +0.6 23.3 +0.4
Height (cm) 173.5 +1.4 175.0 +1.3
Body Weight(kg) 65.7 +1.5 68.0 +1.1
Body Surface Area(m?®) 1.79+0.03 1.83--0.02

}\ge(yr)

Values are means+SE with numbers of ex-
periments in parentheses.

The general group means the physical educ-
ation students who are not directly engaged
in any form of regular physical exercise.

The special group means the physical educa-
tion students who are directed to perform
regular physical exercise.

Table 2. Forced expiratory volumes and maxi-
mal expiratory pressure (MEP) in
special and general groups of physical
education students

General (6)

Special (15)

FVC (L) 5.054-0. 30 4.844-0. 14
FEV,s (L) 2.77+0.61 3.68-4-0. 22
FEV s 55 +6.1 76 3.8«
FEV, (L) 3.93+0.72 4.68+0. 18
FEV,4 78 *.8 97 3.2«
FEV, (L) 4.82:40.43 4.84+0. 14
FEV,4 8 +4.5 100 0.6
MEP (mmHg) 99.2 +9.0 106.0 +4.6

Values are means+SE with numbers of exp-
eriments in parentheses.

Significantly different from the general gro-
up;: *p<0,01.

For general and special group, see table 1.



—_52 —

HPEA AR 4B FIR

Table 3. Expiratory and inspiratory flow rates
during FVC maneuver in special and
general groups of physical education
students

(L/see)

General (6) Special (15)

PEF 9.85+1.98

11.00#1. 21
FEFq 212 6.42+1.74 9.71--1.07
FEF 2575 4. 15+0.93 6. 47+0. 65
FEF75-s5% 3.23£0.41 3.194+0.54
FEF 255 8.46+1.87 10.08+1. 17
FEF 505 6.61+1.05 7.2140.81
FEF ;5% 3.64+0.54 3.81£0.58
PIF 8.654+1.24 8.95+-1.01

Values are means+SE with numbers of exp-
eriments in parentheses.
For general and special group, see table 1.
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Fig. 1. Forced expiratory volume percent in
special and general athletic students.
Significantly different from the general
athletic students; *p<{0.05, ==p<0.01:
Bars indicate 1 SE.

The general group means the physical
education students who are not directly
engaged in any form of regular physical
exercise.

The special group means the physical
education students who are directed to
perform regular physical exercise.

L 'sec
12+ PEF

FEF 2% ---o--- Special
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Expiratory flow
[=2]

Inspiratory flow

Fig. 2. Expiratory and inspiratory flow rates

during FVC maneuver in special and
general athletic students.

Bars indicate 1 SE.

PEF: peak expiratory flow

PIF: peak inspiratory flow

For general and special group, see
Fig. 1.
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Table 4. Changes of Pvo, and Pvco; during recovery period after exercise in special and general

groups of physical education students

(mmHg)

After exercise

Rest

5 10

20min

Pvo,
General
Special
Pvco.
General
Special

23.04.1.3 (12)
24,4+1.4 (14)

55,2+ 1.3 (12)
54.4+1.0 (14)

18.542.0 (9)
17.642.6* (5)

63. 02, 5**(9)
58.84-2.8 (5)

3L 14+4.1% (5)
338.3+3. 1*+(7)

54.5+6.4 (5)
51.7+2.5 (7)

28.2+1.3* (5)
34,1+4.0* (7)

30.6::3. 1% (D)
32.6+4.6% (5)

46.54:5.5* (5)
4.7+ 1.8%*(7)

47. 7+ 1. 1*%(9)
44. 6+ 2. 1**(5)

Values are means+SE with numbers of experiments in parentheses.
Significantly different from the rest; *p<0.05, **p<0.01.

Exercise: Running on a treadmill at 5 mile/hr and 15% grade for 3min.
For general and special group, see table 1.
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Changes of venous blood Po; (Pv,2) and
Pz (Pves), shown as a function of
time intervals after exercise.
Significantly different from the rest;
*p<0.05, **p<0.01.

Bars indicate 1 SE.

Exercisc: Running on a treadmill at 5
mile/hr and 15% grade for 3
min.

For general and special group,

Fig. 1.

see
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4. Changes of venous oxygen content (O,

CT) and oxygen saturation (O; SAT),
shown as a function of the time inter-
vals after exercise.

Significantly different from the rest;

*p<0. 05, **p<0.01L

Bars indicate 1 SE.

Exercise: Running on a treadmill at 5
mile/hr and 15% grade for 5
min.

For general and special group,

Fig. L

see
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Table 5. Changes of O,CT and O,SAT during recovery period after exercise in special and general
groups of physical education students

After exercise

Rest -
0 5 10 20min

O; content (mL/dL)

General 7.240.7 (11)  4.20.8* (9) 9.5+2.0 (5) 10.9+1.1**(9) 9.9+12 (5)

Special 8.240.7 (13) 5.9+2.0 (6) 10.5+1.4 (7) 10.7+1.9 (5) 1L7-+14*(7)
O, saturation (%)

General 34.143.4 (11) 19.8+3.9% (9) 44.9+9.5 (5) 47.7+4.1* (8) 46.7+5.6 (5)

Special 38.343.4 (14) 28.0+9.4 (6) 50.0+6.5 (7) 51.14:8.9 (5) 55.6+6.7*(7)

Values are means+SE with numbers of experiments in parentheses.
Significantly different from the rest; *p<0.05, **p<0.01.

Exercise: Running on a treadmill at 5 mile/hr and% grade for 3min.
For general and special group, see table 1.

mimstg e, 3 RBEFAAE LR 8.220.7 = 7.30:0.0401gv}.  REHE wFEe pHL
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QI HEH 556 10.5+1.4mL/dL = WMinsto Al HESH A A A gmsld 2050
g/l sl BESEC B2 Miyeldrh. —  7.2940.040] 2wk — R BEslE Fel pH Al Eok
B0 BRFRERE: KPR 34.1+£3.4%c19 2 oh. ZEFR —R%$4:2] HCO, = 28. 2:£0. 5mmol/L
W E@E& = 19.843.9%% #AslH o WA ol ot HgE kel = 22.140.6mmol/L 2 R4
5536l 3= 44.9+9.5%% Himstgrl. HEHE 94 g om MR 204¢] = 22.840.6mmol/L 2 of
L) 38.343. 4% 4 EEE G = 28.049.4 Zb g E St HHEE e BN 14
%2 HOIAT Wl 573eli= 50.0+6.5%% Jain vl ZZ#EE 28.1+0.5mmol/L o} 4 F#@% sl
S on] —RB/s HEstd o MMES B9 105} = 19.7:1.0mmol/L & ¥ % 20770 3= 22.2
=}, +1.9mmol/L & = glv}. HCO;-¢ #{L= pH 2
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o} pH = 7.3240.0101 90w HEEEE = 7,164 1.0mmol/L & #Aal g 5, EH 20536 = —3.6
0.02% 7 ®PF 9 A7 Hinsked 2053 20.6mmol/L & M= = MIE hebil el 45

Table 6. Changes of pH, HCO;~ and BE during recovery period after exercise in special and
general groups of physical education students

After exercise

Rest
0 5 10 20min

pH

General 7.3240.01(12) 7.16+0.02%(9) 7.1740.02**(5) 7.19+0.02**(9) 7.30:0.04 (5)

Special 7.3240.01(14) 7.21+0.01**(6) 7.20+0.10 (7) 7.25+0.02¢*(5) 7.2940.04 (7)
HCO;~ (mmol/L)

General 28.2+0.5(12) 22.140.6** (9) 20.0+1.6** (5) 18.5+1.1** (9) 22.8+0.6% (5)

Special 28.1--0.5(14) 22.2+1.3%* (6) 20.5+1.6"% (7) 19.7+1.0% (5) 22219 (7)
BE (mmol/L)

General L140.4(12) —8.1+1.0%* (9) —5.54+4.6% (5) —8.7-2.2%% (9) —3.640.6%* (5)

Special 1.2:00.5(14) —6. 4+ 1. 0** (6) —8.02.2%* (7) —T.4+1.3%% (5) —4.2+2.4*% (7)

Values are means+SE with numbers of experiments in parentheses.
Significantly different from rest; *p<0.05, **p<0.01.

Exercise: Running on a treadmill at 5 mile/hr and 15% grade for 3min.
For general and special group, see table 1.
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Fig. 5. Changes of pH, HCO;~ and base excess
(BE), shown as a function of the time
intervals after exercise.
Significantly different from the rest;
*p<0.05, **p<0.0L
Bars indicate 1 SE.
Exercise: Running on a treadmill at 5
mile/hr and 15% grade for
3 min.
For general and special group, see
Fig. 1.
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