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I INTRODUCTION

The Japanese quail (Coturnix japonica) has long been popular as a pet for egg-laying. However, the
industrial value of the male quail is not fully utilised in Japan due to insufficient research on using their
muscles for food. Quails are migratory birds; therefore, their behaviour and physiological functions
change in response to differences in daylight hours [1]. Our previous study showed that under long
daylight conditions (breeding season), weight of their testes increases and that of the pectoralis major
muscle decreases [2]. The aim of this study was to clarify the relationship between blood testosterone
levels and muscle weight by measuring the expression levels of genes involved in skeletal muscle
metabolism to evaluate the effects of light stimulation in male Japanese quails.

Il. MATERIALS AND METHODS

Four-week-old male quails (n = 10) that had not reached sexual maturity were reared for 4 weeks
under a 6/18 h light/dark cycle. After they were 8 weeks old, they were divided into two groups such
that the average weight and standard deviation were equal. The same conditions were used for the
short-day group (SD). The light-stimulated period was changed to a 20/4 h light/dark cycle for 2 weeks
in the long-day (LD) group until the mice were 10 weeks old. At the end of the study, the testes, liver,
and skeletal muscles of both groups were collected, and their mRNA expression levels were measured
using real-time RT-PCR. A testosterone ELISA Kit (Cayman Chemical) was used to measure
testosterone levels in the serum, which were quantified spectrophotometrically according to the
manufacturer’s instructions. Student’s t-test was used to detect differences between groups due to
differences in light stimulus duration.

Data are expressed as the mean * standard deviation. A significant difference was defined for P values
smaller than 0.05: *, p<0.05; ** and p<0.01.

1. RESULTS AND DISCUSSION

The changes in body and testicular weights and blood testosterone levels under different
photostimulation conditions are shown in Table 1. Body weight was the same in both groups,
whereas testicular weight increased by approximately 10-fold in the LD group compared to that in
the SD group. Correspondingly, the amount of testosterone in the blood increased approximately
12-fold in the LD group compared to that in the SD group. Contrarily, the weight of the pectoralis
major muscle significantly reduced by approximately 10% in the LD group compared to that in the
SD group.

Table 1 Changes in body and tissue weights and blood testosterone levels due to light stimulation.

Body weight () Testis (9) Pectoralis major M. (g) Testosterone (pg/ml)

SD 110.9+2.4 0.1+0.1 8.9+0.3 0.8+0.1
LD 111.4+4.5 1.3 +0.5* 8.1 +0.4* 12.0+0.1
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Figurel. Schematic showing the comparison of mRNA expression levels under long-day stimulation.
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To elucidate the cause of skeletal muscle weight loss under LD conditions, the mRNA expression
levels of genes involved in skeletal muscle metabolism were examined (Fig. 1). The expression of
Murfl and Atorogin-1, which are involved in muscle degradation, was increased approximately 15-
fold in the LD group compared to that in the SD group, and significant 1.5- to 2-fold increases in
expression levels were also observed for Foxol and Pi3k, which are upstream of these genes.
Contrastingly, the expression levels of the group of genes involved in muscle synthesis showed a
significant increase of approximately 2.5-fold in the LD group compared to that in the SD group;
however, these increases were only seen in S6k1. As these genes are regulated by phosphorylation
for activation, further investigation using western blotting is required. Testosterone binds to the
androgen receptor (AR) and affects skeletal muscle synthesis after translocation into the nucleus [3].
In the current study, no variation in AR gene expression was observed in response to either of the
light stimuli. The possible reasons for the lack of testosterone-dependent muscle synthesis require
further investigation.

V. CONCLUSION

The LD light condition increased blood testosterone levels in Japanese quails, whereas the weight
of the pectoralis major muscle was reduced because of the promotion of pathways involved in muscle
weight loss at the mMRNA level. Therefore, LD did not promote testosterone-induced muscle synthesis,
suggesting that rearing under non-sexually mature light conditions is necessary for utilising male quail
meat as food.
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