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Abstract: Catecholamine is an important neurotransmitter containing catechol and amine-type substances.
It plays an important role in cardiovascular activity and neuroendocrine regulation. Exercise, as a stressor,
may increase the secretion of catecholamine, which may reflect the excitement of the sympathetic nervous
system and indicate the stimulation intensity of exercise stress on athlete's psychology. Based on literature
study, the article introduces the structure and physiological/biochemical functions of catecholamine and the
latest development of study on exercise and catecholamine. It discusses the affection mechanism of exercise
on catecholamine and suggests that catecholamine be used as a characteristic index for exercise-induced
anxiety.

Key words: exercise; catecholamine; anxiety

1.2
t 1.2.1
[21
1
[31 2
3
1 4
1.1
(catecholamine,CA) adrenaline, [5.61
epinephrine, AD (nor epinephring,NE) 1.2.2
(dopamine,DA)
[7.8]
1.2.3
[41 1

2009-12-12
09TFO001

200030



Sport Science Research

2.3

2 [21,22]
- [231 Moussa
3 30 s 6 s
- DA D2 [241
[24]
4 2.4
a B
[9.10]
[25]
2
75%
[26]
1.18 nmol/L 17.7 nmol/L
0.55 nmol/L
2.1 20 min 504
2.18 nmol/L?7]
e Kjaer 35%VO,max 60 min
40%, 20 min
0.23 nmol/L 0.34 nmol/L 40%  50%VO,max
2.06 nmol/L 4.1 nmol/L*2
(281 50 min
[l 15%
2.2 [29]
130%V O, max Wingate
2 min
04 Clause 110%VO,max [30,31]
Davies
1 2 3
4 [21]
[15] 2.5
30 /min
[16]
[
1.24 nmol/L
1.90 nmol/L 0.55 nmoal/L
1.32 nmol/L [321
[18]
[19,20] [33,34]



2010 31 3 g Sport Science Research

[35]

[36] [1] Tsunoda M. (2008). Role of catecholamine metabolism in blood
pressure regulation using chemiluminescence reaction detection
[J].Yakugaku Zasshi, 128(11):1589-1594.

[2] Moro C, Pasarica M, Elkind-Hirsch K, et al. (2009). Aerobic

[371 Dimsdale exercise training improves atrial natriuretic peptide and cat-
50% echolamine-mediated lipolysis in obese women with polycystic
300% s ovary syndrome [J]. J Clin Endocrinol Metab, 94(7):2579-2586.

60% 200%[38] [3] Krzeminski K, Kruk B, Nazar K, et al. (2000). Cardiovascular,

metabolic and plasma catecholamine responses to passive and

active exercises [J]. J Physiol Pharmacol, 51(2):267-278.
[391 [4] Kassim TA, Clarke DD, Mai VQ et a. (2008). Catecholamine-

2.6 induced cardiomyopathy [J].Endocr Pract, 14(9):1137-1149.

[5] Parvanian SG, Lebedinski KM, Kurapeev IS et al. (2008). The
physiological effects of adrenaline and the clinical application
of epinephrine [J]. Anesteziol Reanimatol, (4):74-77.

[6] Walker DM. (2009). Update on epinephrine (adrenaline) for
pediatric emergencies [J].Curr Opin Pediatr, 21(3):313-319.

[7] Sofuoglu M, Sewell RA. (2009). Norepinephrine and stimulant
addiction [J]. Addict Biol, 14(2):119-129.

[8] Harley CW. (2007). Norepinephrine and the dentate gyrus [J].
Prog Brain Res, 163:299-318.

[9] Prasad AA, Pasterkamp RJ. (2009). Axon guidance in the dopam-
ine system [J]. Adv Exp Med Biol, 651:91-100.

[10] Cave JW, Baker H. (2009). Dopamine systems in the forebrain
[J].Adv Exp Med Biol, 651:15-35.

[11] Kaciuba-Uscilko H, Smorawinski J, Nazar K, et al. (2003). Cat-
echolamine responses to environmental stressors in trained and
untrained men after 3-day bed rest [J]. Aviat Space Environ Med,

2.7 74(9):928-936.

[12] Kohrt W, Spina RJ, Ehsani AA, et al. (1993). Effects of age,
adiposity, and fitness level on plasma catecholamine responses
B - to standing and exercise [J]. J Appl Physiol, 75 (4): 1828-1835.
B - [13] Kanikowska D, Sato M, lwase S, et al. (2008). Immune and
[46.471 B - neuroendocrine responses to head-down rest and countermea-
a - sures [J]. Aviat Space Environ Med, 79(12):1091-1095.
B - [14] SilvaBM, ViannaLC, OliveiraRB, et a. (2008). Similar cardiac
18% vagal withdrawal at the onset of arm and leg dynamic exercise
B1 [J.Eur J Appl Physiol ,102(6):695-701.
B1 [15] Kvetnansky R, Sabban EL, Palkovits M.(2009). Catecholamin-
B2 ergic systemsin stress: structural and molecular genetic approaches

3 [J]. Physiol Rev, 89(2):535-606.

[16] Mujikal, Padilla S, Pyne D, et al. (2004). Physiological changes
associated with the pre-event taper in athletes [J].Sports Med,
34(13):891-927.

[17] Faude O, Meyer T, Scharhag J, et al. (2008). Volume vs. inten-
sity in the training of competitive swimmers [J]. Int J Sports

[2,21,22] Kjaer

10
[28]
[40]

[21,41]

Hagberg

[42]

[24,42,43]

[44,45]



[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Med, 29(11):906-912.

Eisenach JH, Barnes SA, Pike TL, et al. (2005). Argl6/Gly
beta2-adrenergic receptor polymorphism alters the cardiac
output response to isometric exercise J Appl Physiol, 99(5):
1776-1781.

MacGowan GA, Murali S, Loftus S, et al. (1996). Comparison
of metabolic, ventilatory, and neurohumoral responses during
light forearm isometric exercise and isotonic exercise in con-
gestive heart failure [J).Am J Cardiol, 77(5):391-396.

Roca J, Caturla MC, Hjemdahl P, et a. (1991). Left ventricular
dynamics and plasma catecholamines during isometric exercise
in patients following cardiac transplantation [J]. Eur Heart J,
12(8):928-936.

Zouhal H, Jacob C, Delamarche P, et al. (2008). Catechola-
mines and the effects of exercise, training and gender [J].Sports
Med, 38(5):401-423.

Blegen M, Cheatham C, Caine-Bish N, et al. (2008). The im-
munological and metabolic responses to exercise of varying
intensities in normoxic and hypoxic environments [J]. J
Strength Cond Res, 22(5):1638-1644.

Horton TJ, Pagliassotti MJ, Hobbs K, et al. (1998). Fuel me-
tabolism in men and women during and after long-duration
exercise [J]. J Appl Physiol, 85 (5): 1823-1832.

Moussa E, Zouhal H, Vincent S, et al. (2003). Effect of sprint
duration(6 s or 30 s) on plasma glucose regulation in untrained
male subjects [J]. J Sports Med Phys Fitness, 43 (4); 546-553.
Rostrup M, Westheim A, Refsum HE et al. (1998). Arterial and
venous plasma catecholamine during submaximal steady-state
exercise [J]. Clin Physiol, 18(2):109-115.

Helge JW, Stallknecht B, Richter EA, et al. (2007). Muscle
metabolism during graded quadriceps exercise in man [J].J Physiol,
581(Pt 3):1247-1258.

Bricout VA, Flore P, Eberhard Y, et al. (2008). Maximal and
submaximal treadmill tests in a young adult with fragile-X syn-
drome [J]. Ann Readapt Med Phys, 51(8):683-7, 687-691.
Kjaer M, Magnusson P, Krogsgaard M et al. Extracellular ma-
trix adaptation of tendon and skeletal muscle to exercise [J]. J
Anat. 2006, 208(4):445-450.

Manetta J, Brun JF, Prefaut C, et al. (2005). Substrate oxida-
tion during exercise at moderate and hard intensity in middle-
aged and young athletes vs sedentary men [J].Metabolism, 54
(11):1411-1419.

Vincent S, Berthon P, Zouhal H, et a. (2004). Plasma glucose,
insulin and catecholamine responses to a Wingate test in physi-
cally active women and men [J]. Eur J App!l Physiol, 91 (1):
15-21.

Bracken MR, Linnane DM, Brooks S. (2005). Alkalosis and the
plasma catecholamine response to high-intensity exercise in
man [J].Med Sei Sports Exerc, 37 (2): 227-333.

Strohle A. (2009). Physical activity, exercise, depression and
anxiety disorders [J].J Neural Transm, 116(6):777-784.
Flaa A, Mundal HH, Eide, et al. (2006), Sympathetic activity

=

Sport Science Research

A

(=

(3

(37

(=

(=9

(40

[41)

42

43

44

(49

(4]

(41

and cardiovascular risk factorsin young men in the low, normal,
and high blood pressure ranges [J]. Hypertension,47(3):396-
402.

Lachar BL. (1993). Coronary-prone behavior. Type A behavior
revisited [J].Tex Heart Inst J, 20(3):143-151.

Asci FH, Demirhan G, Koca C, et al. (2006). Precompetitive
anxiety and affective state of climbersin indoor climbing com-
petition [J].Percept Mot Skills, 102(2):395-404.

Zoladz JA, Konturek SJ, Duda K, et a. (2005). Effect of mod-
erate incremental exercise, performed in fed and fasted state on
cardio-respiratory variables and leptin and ghrelin concentra-
tions in young healthy men [J]. J Physiol Pharmacol, 56(1):
63-85.

Gerra G, Caccavari R, Redli N, et a. (1993). Noradrenergic and
hormonal responses to physical exercise in adolescents. Rela-
tionship to anxiety and tolerance to frustration [J].
Neuropsychobiology, 27(2):65-71.

Dimsdae JE, Ziegler MG. (1991). What do plasma and urinary
measures of catecholamines tell us about human response to
stressors? [J].Circulation, 83(4 Suppl):1136-1142.

Kulikova MA, Trushkin EV, Timofeeva MA et al. (2008). Ge-
netic markers of predisposition to increased anxiety [J]. Bull
Exp Biol Med, 146(8):774-778.

Battram DS, Graham TE, Richter EA, et al. (2005). The effect
of caffeine on glucose kinetics in humans--influence of adrena-
line [J]. J Physiol, 569(Pt 1):347-355.

Jacob C, Zouhal H, Vincent S, et al. (2002). Training status
(endurance or sprint) and catecholamine response to the
Wingate-test in women[J]. Int J Sports Med, 23: 342-347.
Zouhal H, Jacob C, Rannou F, et al. (2001). Effect of training
status on the sympatho-adrenal activity during a supramaximal
exercise in human[J]. J Sports Med Phys Fitness, 41 (3); 330-
336.

Botcazou M, Zouhal H, Jacob C, et al. (2006). Effect of train-
ing and detraining on catecholamine responses to sprint exer-
cise in adolescent girls [J]. Eur J Appl Physiol, 97 (1): 68-75.
Kreisman SH, Ah Mew N, Arsenault M, et a. (2000). Epineph-
rine infusion during moderate intensity exercise increases glu-
cose production and uptake[J]. A4m J Physiol, 278 (5): 949-957.
Kreisman SH, Ah Mew N, Halter JB, et a. (2001). Norepineph-
rine infusion during moderate-intensity exercise increases glu-
cose production and uptake[J].J Clin Endoerinol Metab, 86 (5):
2118-2124.
Buckenmeyer PJ, Goldfarb AH, Panilla JS, et a. (1990). Endur-
ance training, not acute exercise, differentially alters ?-recep-
tors and cyclase in skeletal fiber types[J]. 4m J Physiol, 258:
71-77.
Ji LL, Lennon DLF, Kocban RG, et a. (1986). Enzymatic
adaptation to physical training under beta-blokade in the rat:
evidence of a beta-adrenergic mechanism in skeletal muscle[J].
J Clin Invest, 78: 771-778.



