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Immunological Study on Strenuous Exercise

~~Changes in physical load and immune parameter in athletes before and after 30 km run—

Fumio HIRATA*

In order to clarify the relationship between strenuous physical exercise and immunity,
serum enzymes, the concentration of immunoglobulins, and the ratios of lymphocyte
subsets (OKT3, 4, 8, Leu7, OKlal, OKM, Bl) were measured in five trained male subjects
(19~23 years old) before, immediately after, along with 18 hours after 30 km run.

The results obtained were as follows:

1) The activation of serum enzymes (GOT, GPT, LDH, CPK) showed a rapid rise
on the immediately after exercise.

2 ) Total white blood cell (WBC) was markedly elevated immediately after exercise,
with a decrease to the control level by 18 hours.

3 ) There was no changes in the concentration of immunoglobulin before and after
exercise.

4 ) The proportion of OKT3, OKT4, and OKT4/0KT8 ratio immediately after exercise
were significantly lower than before exercise (p<1%, 1%, and 5 %, respectively).

5) Leu-7 (K-cell) was significantly elevated immediately after exercise (p<5 %).

KEY WORDS: 30 km running, Immunity, T-cell subsets.
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Table 1. Physical characteristics of subjects
Subject |, Age Height | Weight VOzmax Best time in 30 km run.
(years) (cm) (kg) (ml/kg/min) {(hr : min : sec)
S. K 23 168.6 55.8 70.3 1 14205
T. T 22 167.7 53.5 68.0 1:46°10
M. K 20 170.6 65.3 68.7 1 144159
K. H 20 168.0 59.3 67.5 1 :43:44
Y. K 19 167.0 52.0 66.3 1 :48:05
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Table 2. Comparison of blood components before and after 30 km run

Parameter Pre-race Post-race Next morning
é/dg 7.0(0.3) 8.1(0.6)** 7.0(0.2)
(H?U(}r&) 16.0(2.5) 22.6(5.0)* 22.8(5.1)*
(H(:’UP;IEI) 5.4(0.55) 7.6(2.1)* 11.2(1.3)**
(HL{UD/SH) 284.1(290) 407(54.2)*** 289(30.5)
(ISU%D 67.4(14.7) 115(38.7) 187.4(105.4)*
(E,g/é\i) 16.6(1.4) 20.9(2.1) 17.7(2.1)
Fsy)! 48.4(2.6) 49(3.0) 45.6(2.6)*
(gH/clﬁ) 15.1(0.5) 16.6(1.8) 14.5(0.8)
E’/V,En%, 5670(1057) 9328(1997) 6435(951.5)
Fi(]?,‘;g‘/‘(’ﬁf“ 194.0(35.2) 182.4(35.8) 189.8(39.6)
1) Data are expressed as mean (+SD)
2) *p<0.05 **p<0.01 ***p<<0.001

Table 3. The serum concentration of immunoglobulin, percentages T-cell subsets
before and after 30 km run.

parameter Pre-race Post-race Next morning
OKT 3 (%) 63.0(6.4) 49.5(4.4)% 64.0(3.0)
OKT 4 (%) 35.1(5.2) 25.0(3.3)** 35.0(3.6)
OKT 8 (%) 32.5(2.6) 34.6(3.2) 33.1(3.2)
OKTlal (%) 19.1(3.8) 19.2(8.3) 24.0(5.6)
OKTMI (%) 30.3(3.7) 46.6(7.6)** 28.6(4.2)
Leu 7 (%) 16.6(5.3) 26.3(8.5)* 13.2(5.4)
B 1 (%) 16.1(1.7) 15.6(6.5) 20.0(5.1)
OKT 4/OKT 8 1.10(0.2) 0.74(0.15)" 1.06(0.11)
1gG (mg/dl) 1230.8(253.2) 1362(272.3) 1109.6(194.5)
1gA (mg/dl) 233.8(37.9) 253.4(57.6) 213.2(49.1)
1gM (mg/dl) 138.2(45.7) 125.5(74.8) 128.5(45.2)

1) Data are expressed as mean (+SD)
2) *p<0.05 **p<0.01 ***p<C0.001
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Table 4. Specificity of monoclonal used
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