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Adaptive changes of Zebrafish (Danio rerio) to anaerobic exercise
training
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Abstract: To explore adaptive changes of the Zebrafish (Danio rerio) to anaerobic exercise training as well as to collect basic
data of molecular mechanisms of adaption to anaerobic exercise training among this fish, we investigated the influences of 4
weeks of anaerobic exercise training on the behavior, morphology, growth, muscle biochemical components and metabolic
enzyme activities of the Zebrafish. Our results indicated that individual’s daily activity level declined after 4 weeks training and
they preferred to swim together more frequently. Both body length and weight gain decreased, allowing the fish to adapt to the
increased locomotion. Similarly, glycogen in muscles increased and exercise endurance also strengthened due to the
enhancement of energy storage. Moreover, although the activity of lactate dehydrogenase (LDH) in muscle has increased, the
activity of citrate synthase (CS) decreased. Taken together, these results suggest that both the ability of anaerobic exercise and
anaerobic metabolism of Zebrafish can in fact be enhanced by training, and the tangible changes that we could measure were
retained, but only for a limited time.
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12 BN 2R DA F B 0T 43 ok A1 408 3l I 2kl Wi 401 28 ) AR KR ) e A R . s SR R T
FTRIEIN, MAaSE V2 S ] DE hit5Ris (Davison, 1997; Palstra & Planas, 2011; Song et al,
gl A= B RUIE 2 Y 2556 L PR ml 9k AR AR R A 2012). BN KFESA R (Gallaugher et al, 2001). {2
(McClelland, 2012). FFEAT S0 IKIZ B R nT LU REA WU NE R EEH] (Johnston & Moon, 1980b). £ 11

Woks H39: 2013-03-065 #%2 HIPI: 2013-04-30

BRWH: FRHRIRTE R EE LI, TR A RFFAEESTIH (cstc2011jjA80012)

*WifF1E# (Corresponding author), E-mail: wangzj1969@126.com, wangzj@swu.edu.cn

W—AEFRIN: XM (1984-), 55, DU&, WA, Wid, SHFCBhEL, BTN MZE4HA: . E-mail:passion22@163.com



33 HIWIBEAE: By 0 T RAE BN ZR & AR 191

1R A4S 40 (Davison, 1997; Yan et al, 2011).
P& = WURE I A AR T B 35 7% (Johnston & Moon,
1980a) 4% 0 WL P 5 40 i 5 H50 i 0 2h0h A4 8
(Pelster et al, 2003) LA A3 i 1 S8 Uk g g FIAH G
R BE 1% (Davison, 1997; McClelland, 2012).
T BN Gk n] B2 PRI (Oncorhynchus
mykiss) FaJ7 ik (Silurus meridionalis) 1 FG I B8 51
(Pelteobagrus vachelli) )2 % (Fu et al, 2007,
Gamperl et al, 1988; Hernandez et al, 2002; Liu et al,
2009); BEAIG LGB S I R 5 5, 38 hn il P vk
¥ Usi (Liu et al, 2009); $& T-uT fitf i 78 )
(Gamperl et al, 1991; Pearson et al, 1990), FF#AKHAE
TS B Ja LR A 4 Bl A U AT AR R A5 Ak SR
5l (Hernandez et al, 2002), [AII inasHaz 50 548
WK (Pearson et al, 1990); T Jy il f2 FL G B
P EAESA R, IR iz 3 5 i i R AR
(EPOC) %% (Cao & Fu, 2009; Liu et al, 2009).
0238 Bl A2 BUAH SCHIE 700 /N 2 0 28 DL R Fry
KRV EM D (Kieffer, 2010), AW TAT 4.
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M. H TR G R (CS)MAIif = C 4
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r/min, FFKFFLE 20s, (AR 30 s)(Fluko, Lifg), Jir
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W TRV O RS P AT
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#, Pl mean®SE 2I, fFH ~HrI0AH K= 7 2=
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AR AL 23.07%, ARG 4 5 fEx
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Table 1 Effect of anaerobic exercise training on body length,
weight and condition factor of Zebrafish

415 AL [ESN AT NEwl e
Group Hn  Length(cm) Weight(g) Condition factor, &

R 4 J T
Pre-control

pagicei:
Control

62 3.2340.02  0.58+0.02 1.70£0.03

57 33640.03 0.7140.02 1.8440.04"

IR 4 SR
Pre-trained

VR

Trained

62 3.294+0.03  0.66%0.02 1.81+0.03

55 3.3240.02  0.64+0.02 1.7040.02°

'P<0.05.

23 ALAAES
VY J& G 4832 2l I 2k S 48 i sl A B A LA
B JE S B (P<0.05), X 4L AT A B ANk I 25

A1) 61.60%, HIVLA P S HAIZK S S 4L R G
WEZER (P>0.05)(% 2).
24 BEEIEMH
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BE L £ UL PR B IR AR OGRS AE 28 CTR I
o 4 GG, COFEMEE (HK). B A0
(PFK) A A i % 38 fily - (PKC) £E o) JH ZH RN 2k 441 1)
WEMZESR (P>0.05), TilZRA IR I BF(LDH)
TSR 38.07%, 22w TR RAL(P<0.05)(3 3).
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Table 2 Effect of anaerobic exercise training on moisture,
protein and glycogen in Zebrafish muscle

Koy

§5) = B (n=
) (1=10) HE (n=10) B (n=8)
. Protein Glycogen
Group Moisture
(%) (mg/g wet wt) (umol/g wet wt)
X HEZH
79.39£0.54 28.13+4.37 13.12+1.24
Control
Y44
wl’f/]"ﬂ 78.61£0.38 25.90+2.29 21.30+1.52*
Trained
"P<0.05.
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Table 3 Skeletal muscle enzyme activities for glycolysis of

Zebrafish

o CORHMG  BERRLRRMEE AR PR A

éro HK (U/g PFK (U/g PK(U/g LDH (U/g
up wet wt) wet wt) wet wt) wet wt)

\J HE
AL 1.86+0.35 12.6610.86 43.85+5.03 81.25+9.13
Control
| *
L)H%]»H 2.30+0.36 11.64£0.90 36.18+2.30 112.184+9.57
Trained

% LDH % B4 n=9 4, B4 n=10.
All groups n=10 except LDH control #n=9, U: pmol/min; “P<0.05.

242 BORiARBERETE
4 JANGR)E, 16 28 CTHIIZRADE LA
R A bR & B AT AR IR & BB (CS) 3 T 2 3 B AIK
(P<0.05), X AXIHLI 33.71%, M1 E C A
b B (COX) G T 76 W 41 1) G &2 # P % = (P>
0.05)(FK 4).
4 HDAIAKKIREEE T

Table 4 Skeletal muscle mitochondrion enzyme activities of

Zebrafish
219 Group RS EF €S diffu( & C AL CoX
X FE4H Control 0.8940.12 1.3740.20
WAL Trained 0.30£00.09" 1.0040.22

[ COX Xf M4 n=9 #F, B4l n=10,
All groups n=10 except COX control 7=9, U: pmol/min; "P<0.05.
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B A BN 2R 5 IR LT % (30%)
T AL (15%)(McClelland et al, 2006). AN 57
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et al, 1995), 1Mji&sh Ik n & & FARAN AT 1
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SRR, PEon oAz ) Ik 1 3s ) 1 55 45 I
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i, nRes Rl G MAR AR s . HEroeTs
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s o
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