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PURPOSE: This study was performed to investigate the effect of maternal exercise on cardiac and skeletal muscle telomere length and

telomere repeat binding factor 2 (TRF2) in rat offspring.

METHODS: Sprague-Dawley rats (10 wk, N=21) were randomly assigned into control (CON), exercise during pregnancy (ExD), and
exercise before and during pregnancy (ExBD) groups. Maternal training was performed on a rodent treadmill for 1 hour at 60-75%
VO:max for 3 weeks (5 d/w) before and during pregnancy respectively. The offspring were sacrificed at birth and telomere length and
TRF2 expression were measured with cardiac and skeletal muscle samples.

RESULTS: CON group had significantly longer telomere length (p=.011, p=.049) and higher TRF2 expression (p=.011, p=.002) than
other two groups in skeletal muscle of offspring. In the cardiac muscle, CON group showed longer telomere length compared with ExD

group in offspring (p=.001).

CONCLUSIONS: Intense maternal exercise before or during pregnancy may negatively affect their new offspring’s cardiac and skeletal

muscle telomere length and TRF2 expression.
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4) Western blot analysis
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mM tris Ph 6.8, 25% glycerol, 2% SDS, 144 mM 2-mercaptoethanol, 0.1%
] A E2](15,000 rpm, 208-7F 4C)

fﬁw

Bromophennol Blue) & &35t & ¢
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Fig. 1. Experimental design.
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0] U membraneS rocker platform $]of| 4 304 52t 3% Skim
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2 Blocking A1tk 12} 34|91 TRF2 (Sc-9143, Santa Cruz, CAL, USA)
£ 1:200 5=2] bolcking (1% Skim milk) 8240 & 12A]7F 59t vl QFA]
ZIC}k TBS-T 8990 & 1054 52} A 213t - 22} 8}A]|(ZuMax Rabbit
anti-Goat lgG [H+L] HRP Conjugate)E- Blocking -9 © 2 1:5000 5=
2 I|AA1A 908 Fot Aot T TBS-T N o 2 10584 5214 8-
3 v el kA & WBLR solution (Luminata Crescendo Western HRP
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Table 2. Master mix solution

PCR primer Reagents Volume (L)
Telomere Forward CGGTTTGTTTGGGTTTGGGTTTGGGTTTGGG Power SYBR Green master mix (2 X) 10
TTTGGGTT Primer telomere or 36B4-forward (2 M) 1
Telomere Reverse  GGCTTGCCTTACCCTTACCCTTACCC TTACCCT- Primer telomere or 36B4-reverse (2 uM) 1
TACCCT H,O 4
36B4 Forward ACTGGTCTAGGACCCGAGAAG DNA (5 ng/uL DNA) 4
36B4 Reverse TCAATGGTGCCTCTGGAGATT
20 20 -
) °
© _ -
© p=.001 c
= 2
£ £
{o)] (o))
k) * 5
v v
[} [J]
5 5
@ @
CON ExD ExBD CON ExD ExBD

Fig. 2. Maternal telomere length (T/S ratio) of skeletal muscle of each group.
CON, control; ExD, exercise during pregnancy; ExBD, exercise before and
during pregnancy; T/S, telomere length/Single copy gene.

*p<.01, significantly difference from control group, {p<.05; significantly dif-
ference from control group.
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Fig. 3. Maternal telomere length (T/S ratio) of skeletal muscle of each
group.

CON, control; ExD, exercise during pregnancy; ExBD, exercise before and
during pregnancy; T/S, telomere length/Single copy gene.

*p<.05, significantly difference from control group.
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Fig. 4. Telomere length (T/S ratio) of skeletal muscle in offspring of each
group.

CON, control; ExD, exercise during pregnancy; ExBD, exercise before and
during pregnancy; T/S, telomere length/Single copy gene.

*p<.05, significantly difference from control group.

20

Telomere length (T/S ratio)

CON ExD ExBD

Fig. 5. Telomere length (T/S ratio) of cardiac muscle in offspring of each
group.

CON, control; ExD, exercise during pregnancy; ExBD, exercise before and
during pregnancy; T/S, telomere length/Single copy gene.

*p<.01, significantly difference from control group.
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TRF2

B-actin

15,000 -

10,000
p=.002

5,000

TRF 2 (Fold change from CON)

CON ExD ExBD

Fig. 6. Telomere-repeat binding factors 2 (TRF2) expression of skeletal
muscle in offspring of each group.

CON, control; ExD, exercise during pregnancy; ExBD, exercise before and
during pregnancy.

*p<.05, 'p<.01, significantly difference from control group.
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©
=
v
ie)
S 5000 -
o
o
'_
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CON ExD ExBD

Fig. 7. Telomere-repeat binding factors 2 (TRF2) expression of cardiac
muscle in offspring of each group.

CON, control; EXD, exercise during pregnancy; ExBD, exercise before and
during pregnancy.
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