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This study elucidated whether diets of various protein sources that contain different
ratios of tryptophan to other large neutral amino acids (Trp/LNAAs) (casein, Trp/LNAAs
= 0.0388; gluten, Trp/LNAAs = 0.0405; soy protein, Trp/LNAAs = 0.0543; a-lactalbumin,
Trp/LNAAs = 0.1287) affect depression- and anxiety-like behaviors and body composition
in C57BL/6J mice under short-day conditions (SD). In the control mice on a casein diet,
time spent in the central area in the open field test (OFT) was lower in the mice under SD
than in those under long-day conditions (LD), indicating that SD exposure induces anxiety-
like behavior. The SD-induced anxiety-like behavior was countered by an @ -lactalbumin
diet given under SD. An «-lactalbumin diet under SD also resulted in decreased food
intake and body and epididymal fat weights compared with the casein diet with SD. In the
mice that were on a gluten diet before transition to SD, the time spent in central area in
the OFT under SD was higher than that in the SD control mice, indicating that the gluten
diet has a preventive effect on SD-induced anxiety-like behavior. Alternatively, mice that
ingested soy protein before the transition to SD had lower immobility in the forced swim
test, a depression-like behavior, compared with the SD control. Analysis of Trp/LNAAs
revealed lower Trp/LNAAs in the SD control compared with the LD control, which was
counteracted by an a-lactalbumin diet under SD. Furthermore, mice on gluten or soy
protein diets before transition to SD maintained Trp/LNAAs at a high level under SD.
Ratio of muscle fiber type in the gastrocnemius was altered by photoperiod but not by
experimental diets. Expression of genes that are involved in muscle metabolism was also
regulated by photoperiod in gastrocnemius and soleus. In conclusion, ingestion of specific
proteins at different times relative to photoperiodic transition may modulate anxiety- and/or
depression-like behaviors, partially through changes in plasma Trp/LNAAs.



