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Protective Effects of Astaxanthinon Exercise-induced Myocardial Injury in Rat
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Abstract ; In this study, the protective effects of astaxanthin ( AS) on long time and intensive exercise-induced myocardi-
al injury of rats were investigated. 56 Male Wistar rats were divided into 4 groups randomly ; control group (C group,n =
12) ,general training group (M group,n =12) , overtraining group ( OM group,n =16) and AS + Overtraining group
(AM group,n =16). The rats (OM group) were given with 20 mg/kg « d AS for 56 d increasing load swimming train-
ing. The serum cardiac troponin I (¢Tnl) , myocardial superoxide dismutase ( SOD) , malondialdehyde ( MDA) ,serum
and myocardial endothelin (ET) and calcitonin gene related peptide (CGRP) content and related biochemical indexes
were measured after the last training. The results showed 8 weeks of training lead to exercise-induced myocardial injury
in rats. (1) Serum c¢Tnl levels,there was no significant difference between C and M (P >0.05) ;OM increased signifi-
cantly compared with C (P <0.01) ; AM was significantly lower than that of OM (P <0.05). (2) SOD activity, OM
and AM group was significantly lower than that of C (P <0.01,P <0.05) ,AM group was significantly higher than OM
group (P <0.05) ;Myocardial MDA content of OM and AM group was significantly higher than that of group C (P <
0.01,P <0.05) ,AM was significantly lower than OM group (P <0.05). (3) The content of serum and myocardial en-
dothelin,OM and AM was significantly higher than that of group C (P <0.01,P <0.05),AM was significantly lower
than OM group (P <0.01) ;Serum,myocardial CGRP,OM and AM was significantly lower than that of group C (P <
0.01,P<0.05),AM group was significantly higher than OM group (P <0.05). Hence, these results indicated that

supplement of AS effectively promoted the activity of

B antioxidant enzymes, and removed excess free radicals; It
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clusion, AS prevented the myocardial injury caused by long time and intensive training.

Key words : astaxanthin ; exercise-induced myocardial injury ;cardiac troponin I;endothelin;calcitonin gene related pep-
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Table 1

The cardiac troponin I of serum

bl
Group

il cTnl
Cardiac troponin I of serum (pg/L)

¥ ER Control
— B General training
d % Overtraining

W2 + 3 Y145 Astaxanthin + Overtraining

12 1.20 £0.21
12 1.25 +0.24
11 1.69 +0.28%
14 1.33 £0.23"%

D P<0.05,2 P <0.01, 5RHX IR HES Y P <0.05, 55 i FEUIZR41 Hedk
Note:") P < 0.05,2 P < 0.01,compared with control group;¥ P < 0.05, compared with overtraining group.

3.2 A SOD #1 MDA

F2 R DL SOD i 1, 2 B4 5 — i
WZRAEIC R PR 225 (P >0.05) . i BEVIZR4AL
RS R + IR B F R T L R4 (P <
0.01,P<0.05) ; ¥R & + i FEYI R B35 v Tad
JEVIZRAL (P <0.05) . MDA i, LHixf 2 5 —
PRI ZReE 18] JC W 5 P 22 57 (P > 0. 05) o i Bl 4k

2 MR R + o I ZRd 3 s T AL (P <
0.05,P <0.01) ; #7525 1 Fi 2H &b I8 T 2 B2 1 25
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3.3 MmiE.OALET#1 CGRP & &

23 WoR: T O ET &8, Z# s BH 5
— IR R TC i E V22 5% (P >0.05) o b FE I %5
2 MR R + o BE IRl 3 T2 AL (P <

F2 {AXBROHLSOD FMS MDA §21E%
Table 2 The SOD activity and MDA content of myocardium

21131 LML SOD O AL MDA
(:] n SOD activity of MDA content of
roup myocardium( U/mg) myocardium ( nmol/mg)
L IR Control 12 161.37 £9.21 1.32£0.11
— & )IIZ: General training 12 153.21 +6.84 1.40 £0.13
S EEYIZE Overtraining 11 121.27 +5.66% 1.89 £0.15%
R EK + 33 1% Astaxanthin + Overtraining 14 145.65 +7.18"% 1.47 +0.16"%

PE:D P<0.05,% P <0.01, 5% A ALY P <0.05, it FEYIZR4 Hodk
Note:") P <0.05,% P <0.01,compared with control group;> P <0.05,“ompared with overtraining group.
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0.01,P <0.05) ; ¥R 3 + id BE IR B 2R T
JENZRAL (P <0.01) o ML¥ .0 UL CGRP &4, 2
X HRZH 5 — I 2R 2 W) T . E P22 5 (P >0..05)

YNGR RS 2R + o I Zh ] i K T 28 ot
HEZL(P <0.05,P <0.01) ;R T Hi4 B & T
SR (P <0.05)
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Table 3 The contents of endotoxin and calcitonin gene related peptide in rat serum and myocardium

. ‘L CORP
i ET LWL ET L5 CCRP Calcitonin
ZH 51 . . Calcitonin gene
e n Endotoxin Endotoxin of lated pentid gene related
>Toup of serum (ng/L)  myocardium (ng/L) Fe a-e p(epal Ie) peptide of
of serum (ng/1. myocardium ( ng/L)
LHNT IR Control 12 148.76 £33.25 10.48 £3.97 83.91 £33.30 305.31 +42.35
— B4k General training 12 155.27 £35.01 11.87 £3.52 76.43 £31.59 292.13 +£57.61
3t BEYIZE Overtraining 11 199.03 £32.452  18.54 +4.41% 54.83 +39.29? 210.32 +98. 167
% + IS
KRTE A + MBI 14 159.24 +33.60'*  13.43 +3.84"9 69.07 +36.07"*  254.31 +54.97"

Astaxanthin + Overtraining

T P<0.05,% P <0.01, 5ZH IALILA Y P <0.05,9 P <0.01, 5 BEYIZRA A .
Note:" P <0.05,% P <0.01 ,compared with control group;> P <0.05,* P <0.01 ,compared with overtraining group.
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