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Abstract: Objective To explore the expression characteristics of sinoatrial node, atrioventricular node,

Purkinye's fibre cell inflammatory factor MMP-1 gene and protein levels after exhaustive exercise so as to

provide experimental reference to the occurrence mechanism of athletic arrhythmia. Method 100 healthy

adult male SD rats were divided randomly into groups of one-time exhaustive exercise groups, repeated

exhaustive groups and relative control groups. Each group has 10 rats. Samples were collected immediately,

4 hours, 12 hours and 24 hours after the exhaustive exercise.Electrocardiogram, immunofluorescence and

real-time fluorescent quantitative PCR analysis were adopted. Using fibre laser cutting technology to position

and collect the changes of mRNA and protein expression of atrioventricular node and Purkinye's fibre cell

inflammatory factor ADAMTS-1. Result The immediate samples of mRNA and protein of atrioventricular

node and Purkinye's fibre inflammatory factor ADAMTS-1 after one-time exhaustive exercise are signifi-

cantly higher than those of the control group (P<0.05). Sinoatrial node, atrioventricular node and Purkinye's

fibre ADAMTS-1 gene and protein expression rose distinctly immediately after the exercise, and then starts

decreasing. After 4 hours, the indicators drop nearly to the bottom and continue until 24 hours (P<0.05). The

changes of Purkinye's fibre protein are quite obvious (P<0.01). Conclusion Large quantity of mRNA and

protein expression of the different parts inflammatory factor ADAMTS-1 of heart conduction system after

one-time exhaustive exercise causes infiltration of the inflammatory cell of the conduction system,  prolif-

eration of intercellular substances and fibrosis. This is one of the risk factors for athletic arrhythmia. After

one-time exhaustive exercise, clear changes of Purkinye's fibre protein can be seen in the protein expression

of heart conduction system ADAMTS-1. This may affect intraventricular conduction of normal heart

rhythm and form a base for athletic arrhythmia.

Key words: exhaustive exercise; MMP-1; heart conduction system



Sport Science Research

18

ADAMTS

C TSP
ECM ECM

ADAMTS-1
ECM I

ADAMTS-1
ADAMTS-1 CVB3

TNF-
ADAMTS-1

ADAMTS-1
ADAMTS-1

SD g

h

Thomas
s

h h h

OCT

PCR

Trizol RNA cDNA
Genbank

-actin Primer 5
bp PCR

PCR
PCR cDNA L

RT-PCR s PCR
s s CT

Table    PCR Primer Sequence

Leica AD MDW Leica Qwin

I O D

SDS2.2 PCR

P

P

ADAMTS-1mRNA

ADAMTS-1 mRNA h
h h ADAMTS-1mRNA

P P
ADAMTS-1mRNA

P h h h
P

h
h P

P
ADAMTS-1

mRNA
ADAMTS-1 mRNA



  Sport Science Research

19

h
h

ADAMTS
TSP

ADAMTS-1 ADAMTS

C TSP
ECM

E C M
ADAMTS-1 ECM

ADAMTS-1
B

A D A M T S - 1
ADAMTS-1 CVB3

ADAMTS-1
AMI ADAMTS-1

h ADAMTS-1mRNA

h

h

h
P P h P P P

P

Table    Relative Expression Quantity of Rat ADAMTS-1mRNA after One-time Exhaustive Exercise

h

h

h
P h P h P P

P P

Table    Changes of Total Gray Value of Rat ADAMTS-1 Protein Expression after One-time Exhaustive Exercise

Figure 1  Relative Expression Quantity of Rat ADAMTS-1mRNA
after One time Exhaustive Exercise

Figure 2   Changes of Total Gray Value of Rat ADAMTS-1 Protein
Expression after One-time Exhaustive Exercise
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