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THE RELATIONSHIP BETWEEN EXERCISE
INTENSITY AND PLASMA VOLUME
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Observations on the change of plasma volume were made in two young healthy males

before, during and after submaximal and maximal exercise.

In submaximal test the

subjects exercised on the bicycle ergometer for 60 minutes at 30, 50, and 70% of \702 max.
In maximal bicycle test the work intensity was stepwise increased till exhaution.
Hematocrit (Hct) was increased during exercise, however percentage change in plasma

volume (A%PV) was decrased during test.
after exercise test.

The highest Hct was obtained immediately

When (A%PV) was observed in relation to work intensity (% of Vo, max), it was
gradually decreased and sudden decrease was observed above 50% of Vo, max.
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Table | Physical characteristics

of subjects

Vo2 max
1/min ml/kg min

175.1 67.25 3.51 51.71
172.2 54.59 2.58 47.01

Age Height Weight

Subject (years) (cm) (kg)

Mer 26
Koj 24

I EBRFE

1. EHiasE

BRRE IS H 50 UDENLESE T2 MLEHz
Lt%,ﬁﬁé%%gtoﬁﬁﬁgm%wﬁ%
DEAEZRFIE (Vozmax ) DIFIF30%, 50
%, 10% \ZF4 T 558ET60 HES 2174 b
HE5EEHIZ, A NBMTEDAEMEMEIZLS
BERE#HEITbE 2, EBHFEATE S -7 B
HERE T VT X —% — 2k 2T, 856000
TRV EREEE /-,

2. ZRABIERENE
BAEEREREORE XK AEHRE 12T L
TiITabhle WEHTAIRAMOBEHRD1 5
RIZE T 7 ANy 7 CIREL, BR/A AR
RAAA = —THREL 7z v TNHZADO,
COBREEY 3 7 v ¥ —HMEH A SN CHIE
L, BRENE*EMNL 2,

3. kil

A&~ TV 8k, SBREL 72, K1 12
AT &I, RAEERE ORISR S L5,
EEART ER, EEIKRT 5 ok, 105, 15%
%, 20508 E L7 72, RATEBORM
KR Lo ddes, SEBIBALA20 1R, 40%07%, 60%
%, FLUERTI05HK, 200k & L 7=,

Submaximal Exercise

Rest Exercise Recovery
L 1 1
Start 207 40’ Finish 107 20’
20° 7
D\
Maximal Exercise
Rest Exercise Recovery
L I L
Start Finish 5710715720”
||V
ol N E Nl
! Tt

Fig. | Time table for blood sampling.
t; Sampling points of blood
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Table 2 Changes of hematocrit value and 4% plasma volume
during prolonged submaximal exercise.

Period During Exercise After Exercise
* Subj. Rest 20min  40min  60min | 10min  20min
Het Mer | 48.0 | 48.1 48.4 49.0 | 49.1 48.1
30% (%) Koj 44.0 | 44.4 446 449 | 44.3  44.0
Vo2 max 49%PV | Mer ~04 -1.6 -3.9  -43 -04
(%) Koj — | -1.6 -2.4 -36 | -1.2 0.0
Het Mer | 48.0 | 48.2 48.7 49.3 | 48.7 485
50% (%) Koj 44.4 | 457 45.6 46.0 | 45.4 441
Vo2. max 49%PV Mer | —— | -0.8 -2.8 -5.1 | -2.8 -2.0
(%) Koj | —— | -5.1 -4.7 -6.3 | -4.0 -1.2
Het Mer 52.8 54.0
_70% (%) Koj 45.7 | 48.1 475 47.2 | 458 454
Vo2 max 49 PV Mer | — | -48
(%) Koj | — | -9.2 -7.0 -5.9 | -0.4 1.2

% Determinated substances (Het and 4 %PV)

Table 3 Changes of hematocrit value and 4% plasma volume
during maximal exercise.

Period Immediately After Exercise
Rest After - - - -
* Sllbj. Exhaution 5min  10min 15min 20 min
Het Mer 48.1 53.6 51.0 50.2 —— ——
(%) Koj 48.4 51.5 50.4 49.6 49.1  47.9
4% PV Mer —_— -19.8 -11.0 -81 —r —
(%) Koj — -11.7 - 7.7 -4.7  -2.8 2.0

% Determinated Substances (Het and 4% PV)
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Fig. 2 The relationship between exercise intensity (%Vo.max) and 4% plasma volume.
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