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Abstract We investigate the effects of training and detraining on the satellite cell activation
in thoroughbred horse muscles after an exhaustive exercise. Six horses were subjected to con-
ventional training for 18 weeks and detraining for 6 weeks. Before training (Pre), after 10-week
and 18-week training (10Tr and 18Tr), and after 6-week detraining (DTr), an incremental ex-
ercise test (IET) was performed on inclined treadmill to measure VO,max and the velocity at a
plasma lactate of 4 mmol/l (VLA4). Biopsy samples from gluteus medius muscle was obtained
before and at 1 minute (1min), 3 hour (3hr), 6 hour (6hr) and 1 day after each IET. Number of
muscle satellite cell were counted in type identified muscle fibers by immuno-histochemical
stain images. The levels of mRNA expressions were determined using real time RT-PCR sys-
tem. The number of satellite cells in 10Tr was significantly higher in type Ila fibers (0.31+0.10)
than Pre (0.15+0.06). As compared to each value before IET, IL-6 mRNA expression (fold
change) increased remarkably at 6hr after IET in 10Tr (x 2290.2) and 18Tr (x 2304.2), but not
in both Pre (x 260.0) and DTr (x 853.3). IGF-I and Myogenin mRNA expressions were sig-
nificantly increased at 1 day after IET in 18Tr (x 6.6 and x 3.3), but not in both Pre and DTr.
These results suggested that the increased reactivity of satellite cells by training for 18 weeks is
almost disappeared after detraining for 6 week, as well as VO,max and VLA4.
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Fig. 1 Schematic figure of experimental schedule.

Horses were subjected to conventional training for 18 weeks and detraining for 6 weeks (a). Before training (Pre),
after 10-week and 18-week training (10Tr and 18Tr), and after 6-week detraining (DTr), an incremental exer-
cise test (IET) was performed on an inclined treadmill to measure VOsmax and running speed at 4mmol/l plas-
ma lactate level (VLA4) (b). Biopsy samples from gluteus medius muscle was obtained before and at 1 minute
(Imin), 3 hour (3hr), 6 hour (6hr) and 1 day after each IET.

(a) (b) (c)

Fig. 2 Typical photomicrographs of serial transverse sections of gluteus medius mus-
cle from a Thoroughbred horse at Pre. Two sections were stained with monoclonal
antibodies against fast myosin (a) and MHC-IIa (SC-71) (b). Muscle fibers were
classified into type I (the fibers unstained in both a and b), IIa (stained fibers in both
a and b) and IIx (stained fibers only in a). Triple-immunofluorescent stains for lam-
inin, Pax7 and nuclei (c). The white arrows in c indicate satellite cells (Pax7" nuclei).
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Table 1. Real-time RT-PCR primer sequences

Forward Bt 5l Reverse B4
GAPDH CAAGGCTGTGGGCAAGGT GGAAGGCCATGCCGTGA
Pax7 CATCGGCGGCAGCAA TCCTCGATCTTTTTCTCCACATC
IGF-1 TGTCCTCCTCACATCTCTTCTACCT CGTGGCAGAGCTGGTGAA
HGF GGTACGCTACGAAGTCTGTGACA CCCATTGCAGGTCATGCAT

IL-6 AACAACTCACCTCATCCTTCGAA CGAACAGCTCTCAGGCTGAAC
PCNA GCGGCAAGCTTGGATCTTC AGGCTTCACAGAACAGGAGAGAA
MyoD ACGGCTCTCCTCTGCAACTTTG GAGTCGAAACACGGGTCATCA

Myogenin

TCACGGCTGACCCTACAGATG

GGTGATGCTGTCCACAATGG

Paired box7 protein (Pax7), Interleukin-6 (IL-6), insulin-like growth factor-I (IGF-I), hepatocyte
growth factor (HGF), Myogenic determination (MyoD), proliferating cell nuclear antigen (PCNA)
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(a) VO,max (ml O,/kg/min)
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18Tr DTr

Fig. 3 Changes in mean values of VOsmax (a) and VLA4 (b) in pre-, 10 week-, 18 week-
training, and 6 week-detraining. *: significant differences as compared to pre value (P<0.05).
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(a) :number of myonuclei
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(b) : myonuclear domain size (um?)
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1 Ila 1Ix
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05 r *

W Pre

O10Tr
o 18Tr
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Fig. 4 Exercise-related changes in mean values of muscle
nuclei number (a), domain size of each nucleus (b) and rate
of satellite cells in total nuclei (c) in type-identified muscle
fibers. *: significant differences as compared to pre value in
each fiber type (P<0.05).
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Fig. 5 Exercise-related changes in relative values of mRNA expression in Pax7 (a), IGF-I (b), HGF (c¢), IL-6 (d),
MyoD (e), PCNA (f) and Myogenin (g). The mRNA expression of each time point (at 1 min, 3 hr, 6 hr, 1day after
IET) calculation as x—fold change from before (before value = 1).

T significant differences as compared to before value in each IET (P<0.05).
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