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Development of the Researches on Central Neural System Fatigue during Exercise and the Relevant

Neurotransmitters

WANG Yong- mei

(Shanghai Research Institute of Sports Science, Shanghai 200030,  China)

Abstract: Central neural system fatigue during exercise has become a hot issue of scientific researches. With

the development of new technology on neural biology, great progress has been made in the researches on

central neural system fatigue during exercise. Several neurotransmitters relating to central neural system

fatigue during exercise have been proposed . Neurotransmitters are the sensitive substances produced by central

nervous system , and are closely related to central fatigue. By the method of literature summarization, the

paper elaborates on the relations between central fatigue and serotonin ,dopamine, GABA and the way of

eliminating fatigue so as to provide a scientific basis for the elimination of exercise-induced central fatigue .
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Figure 1  Metabolic Pathway of Brain Serotonin

Newsholme

Chaouloff

Blomstrand

Dwyer

Davis

h

h h

EEG

f-TRP

f-TRP/BCAA

Nathan

h FA f-TRP

h

Baily

Tanaka M

Blomstrand

Marise

VTA

VTA



Sport Science Research

80

Blomstrand

Calder

Davis

PCR

GABA mRNA GLU

GABAAR 1mRNA

NE

NE

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Newsholme etal. (1987). Amino acids, brain neurotransmitters

and a functional link between muscle and brain that is important

in sustained exercise [M]. Ltd.127- 133

 Chaouloff. (1989). Evidence for differential consequences of

tryptophan on 5- HT synthesis and metabolism in central

serotonersis and metabolism in central serotonergic cell bodies

and terminals [J] . J Neural Transm, 78: 121-130.

Blomstrand E, Andersson S, et al. (1995). Effect of branched-

chain amino acid and carbohydrate supplementation on the

exercise[J]. Phys ,153:87-96

Dwyer D, Flynn J. (2002). Short term aerobic exercise training

in young males does not alter sensitivity to a central serotonin

agonist [J]. Exp Phys ,87(1):83-89

Davis JM. Bailey SP. Jacksoon DA. et al. (1995). Effects of

serotonin agonist during prolonged exercise to fatigue in humans

[J]. Medicine and science in sports, (25): 578.

Nathan L Alderson and Ralph S Welsh.(2000). Serotonin and

central nervous system fatigue: nutritional considerations; Ameri-

can Journal of Clinical Nutrition, 72( 2) : 573S-578.

Bailey S ,Davis JM, Arlborn EN. (1993). Neuroendocrine and

substrate responses to altered brain 5 - HT activity during pro-

longed exercise to fatigue[J] . Journal of Applied Physiology,

(74) :3006-30121

Hoffmon P. (1994). Effects of long - lasting voluntary running

on the cerebral levels of dopamine, serotonin and their metabo-

lites in the spontaneously hypertensive rat [J] . Life - Sci,54(3):

885-861.

Marise P, David B, Gail R, et al. (2001). Analysis of Amino Acids

and Catecholamine,  5- Hydroxy  tryptamine and Their Me-

tabolites in Brain areas in the Rat Using in vivo Microdialysis

[J]. Methods, 23: 11-15.



  Sport Science Research

81

Thierry M. et al . (1973). Effects of stress on the metabolism

of serotonin and norepinephrine in the central nervous system

of the rat[J]. In S.Nemeth. Hormones, Metabolism and Stress.

Bratislara: Slovak Academy of science.

Bailey S ,Davis JM, Ahlborn EN. (1993). Brain serotonergic

activity affect endurance performance in the rat [J] .Interna-

tional Journal of Sports Medicine, 14:330-3331

Daniell et al. (2001). Site - dependent effects of an acute inten-

sive exercise on extracelluat 5- HT and 5-HIAA levels in rat

brain [J]. Neuroscience Letters, 301: 143-146.

Brown JT, Davies CH, Randall AD. (2007). Synaptic activation

of GABA( B) receptors regulates neuronal net work activity

and entrainment [J] . Eur J Neurosci , 25 (10):2982-2990.

Wilson WM, Maughan RJ. (1992). Evidence for a possible pole

of 5 ¨Chydrox tryptamine in the genesis of fatigue in man :

Administration of paroxetine a 5 - Ht - uptake inhibitor ,re-

duces the capacity to perform[J].Prolonged Exercise.Experi-

mental Physiology, 77:921-9241

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Quod MJ, Martin DT, Larsen PB. (2006). Cooling athletes

before com petition in the heat: comparison o f techniques and

practical considerations[J]. Sports Med, 36: 671-682.

Robert T Kennedy, Christopher Watson, et al.(2002). In vivo

neurochemical monitoring by microdialysis and capillary

separations[J]. Current Opinion in Chemical B iology, 5: 659-

665.

Joe l G. Anderson, Steve C. et al. (2008). Manganese exposure

alters extra cellular GABA, GABA receptor and transporter

protein and mRNA levels in the developing rat brain[J].

Neurotoxicology,29:1044-1053.

Caroline J. et al. (2001). Expression of metabo tropic glutamate

receptors in nodose g anglia and the nucleus of the solitary tract

[J] . Am J Physiol Heart Circ Physiol, 281: 457- 462.

ScottM, Jacqueline F, et al. (1998). Muscarinic Receptor Regu-

late Extracellular Glutam ate Levels in the Rat Striatum : An In

Vivo Microdialysis Study [ J ]. The Journa l of and Experimental

The rapeutics, 286(1): 91- 98.

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]


