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Relation of circulating leukocytosis and serum G-CSF level during exercise. 

*Junichi EJIMA, Shozo KANAYA, **Kazuya SHIMODA, *Yasuo TSUDA, 

**Seiichi OKAMURA, Takehiko FUJINO and *Yoshiyuki NIHO. 

Summary 

We studied the relation of serum granulocyte colony~stimulating factor(G-CSF) and ieukocytosis during 

exercise. Eleven healthy subjects were given graded exercise by treadmill. Complete blood cell counts, G 

-CSF,plasma adrenaline(Ad) ,plasma noradrenaline(NA) ,lactate,biood sugar(BS) ,serum sodium(Na), 

serum potassium (K) were determined before and during exercise. Heart rate (HR) and blood pressure 

(BP) were monitored during exercise. 

The results were as follows: 1) White blood cells(WBC) markedly increased without the significant 

change of G-CSF. Moderate exercise induced the increase of granulocyte and lymphocyte number while 

heavy exercise caused the higher rate of increased in lymphocyte than in granuiocyte. 2) Hematocrit (Ht) 

showed significant increase during exercise although both red blood ceils(RBC) and hemogiobine(Hb) 

hardly changed. The rate of increase in Ht was lower than that of WBC. 3) Exercise induced the increase 

of catecholamine, resulting in the increases of HR, BP and K. 

These results show that exercise- induced Ieukocytosis is independent on G-CSF. It is suggested that 

exercise induced catecholamine causes the increase of both ,82-adrenoreceptor density and adrenergic 

responsiveness of leukocyte, resulting in leukocytosis followed by the increase of lymphocyte. 

(Journal of Health Science, Kyushu University. 13: 35-40, 1991) 
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Table 1. Changes of estimated parameters during exercise. 

REST stage 2 stage 5 

HR (beat/min) 76.1±14.4 120. 6±14. 2 188.9±12.4 

systolic BP (mmHg) 124.9±9.4 147,0±14.9 172.1 ± 18. 8 

diastolic BP (mmHg) 66.6±6.2 70.3±8.6 68.3±13. 3 

WBC (µ13) 6309 .1 ± 1573, 2 7672,7±2046,0 9709. 0 ± 2665. 5 

granulocyte 3763. 3 ± 1262. 9 4567 ,8±1668. 2 5205, 7± 1777. 9 

lymphocyte 1825. 3±305. 9 2276.7±683.1 3539 .4 ± 1222. 5 

RBC (x104 /µI') 473,9±23.8 494. 0±28. 3 517.3±37.9 

Pit (xl04/ µ 13) 22. 9±5.1 23. 9±5.1 27, ,0±6.0 

Hb (g/dl) 15. 0±0. 15. 7±0. 72 16.4±1.1 

Ht(%) 43,3±1.8 45 .3±1. 7 48,1±3,0 

Na (mEq/1) 143. 7±3. 7 145.3±3,5 149.1±3,6 

K (mEq/1) 3,78±0.29 4.35±0,40 5.27±0.65 

Lactate (mg/di) 10. 7±3.4 15.8±7.5 63.1±27. 4 

BS (mg/di) 93.9±13,5 92.0±12.4 81. 8± 13, l 

Ad (ng/ml) 0. 06±0. 03 0,08±0.03 0.44±0.34 

NA (ng/ml) 0,25±0.12 0,53±0 .17 3,06±1.89 

G-CSF (pg/ml) <20 <20 <20 
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Fig. 1: Changes in heart rate(e), 

systolic blood pressure ( X) 

and diastolic blood pressure 

(.t.) during exercise. 
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