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Abstract: Cow milk is an important supplying of protein resources for human infants and sports athletes
because it is easy to be taken and possible for vegetarians. There is one research example to show the
relationship between cow milk contents and sleep. Guesdon et al. (2006) reported that the casein
hydrolysate could promote the sleep of rats. In this study, rats were exposed to chronic stress in the form
of environmental disturbances, while some of them took the aS1-casein hydrolysate (CH) as content of
foods. Sleep duration in control rats was reduced during the first 2 days of the stress period. However,
the stress-induced sleep disturbance was prevented in the CH-treated rats which showed longer slow
wave sleep in NON-REM sleep and also slight longer REM sleep than the control rats.
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1. Introduction

Some studies have been performed on the
significance of human breast milk on human
child health. For example, Cubbero et al. (2005)
reported that tryptophan contents in the breast
milk of mothers fluctuated with circadian
rhythm with acrophase (peak time of day) at
around 3:00. This rhythm was followed by
another rhythm of the 6-sulfatoxymelatonin
with the acrophase of 06:00 in the infants. This
phase-delayed rhythm implies that
tryptophan-serotonin-melatonin syntheses might
be fundamental mechanism which would be
related to the sleep quality of babies. As another
report, infants who fed on exclusively breast milk
showed significantly lower incidence of colic
attacks, lower severity of irritability attacks and
longer nocturnal sleep duration (Engler et al.,
2012). They reported that breast milk (nocturnal)
gave additional plasma melatonin, whereas
artificial formula did not so. These results implied
melatonin supplied to the infant via breast milk

might play a role in improving sleep and reducing
colic in breast-fed infants compared to formula-fed
ones.

On the other hand, cow’s milk has long been
thought as a relaxation agent with sleep-inducing
substances (Guesdon et al., 2006). Laird & Drexel
(1934) reported that adults who consume a meal of
cornflakes and milk showed a stronger tendency of
un-interrupted night sleep. Brezinova & Oswald
(1972) performed electroencephalography and
showed that older people who fed a milk and cereal
meal at bedtime got an improved sleep guality.

How about the efficacy of protein
consumption at breakfast on sleep health and
circadian typology in human? Tryptophan
intake at breakfast has been known to be
effective on promoting better mental health and
morning-typed life through serotonin and
melatonin syntheses (Harada et al., 2007
Nakade et al., 2009, 2012; Wada et al., 2013).
For Japanese children, cow milk seems to be
important resource for taking tryptophan at



breakfast because of limited meal time in the
morning. Takeuchi et al. (2014) recently
reported the relationship between circadian
typology and mental health, and cow milk
consumption at breakfast as follows. Infants
who took milk at breakfast showed 21.2 of
DTSS on average which tended to be higher
than 20.7 (p = 0.085) shown by those who did
not take milk. Infants who took carbohydrate
(or carbohydrate and protein resource) plus
milk at breakfast were significantly
morning-typed than those who took only
carbohydrate (or carbohydrate and protein
resource) (p < 0.001). Infants who took milk at
breakfast tended to be less frequently depressed
than those who did not (p =0.098).

However, we cannot discuss the causal
relationship of cow milk consumption at
breakfast to human mental and physical issues
including circadian typology and sleep health
based on such questionnaire study. There have
been no reports of intervention studies on the
effect of cow milk intake at breakfast on
circadian typology, sleep health and mental
health of human. This study aims to access to
the causal relationship from the view point of
intervention study.

2 OBJECTIVE (HYPOTHESIS,
RESEARCH QUESTIONS)

The hypothesis to be examined from the
epidemiological view point is that intake of cow
milk at breakfast can promote sleep health of
Japanese infants and university athletes via the
increased synthesis of serotonin and melatonin
from tryptophan included in the cow milk.

3 METHODOLOGY (PROJECT
CHARACTERISTICS, RESEARCH
ORGANIZATION)

3-1. Pilot intervention study on whether cow
milk consumption for two weeks enhance
sleep quality of Japanese university soccer
athletes (Takeuchi et al., unpublished)
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An  integrated  questionnaire  was
administrated to 90 team members attending
Kochi University soccer club just before, just
after and one month after the intervention
period of 2 weeks. Participants were divided to
three groups which were asked to consume the
200 ml package milk in the morning (~9:59),
in the daytime (10:00~15:59) or in the evening
(16:00~). The package which includes 200 ml
of milk was distributed to 90 members
everyday for the two weeks from 26"
November to 11™ December. Sleep diary was
kept by the participants for the intervention 2
weeks.

The integrated questionnaire includes
questions on habits of milk consumption and
meals, sleep habit, The Diurnal Type Scale Score
(Torsvall & Akerstedt, 1980) and mental health.

3-2. Intervention study on whether cow milk
consumption for three weeks affects
circadian typology, sleep health and mental
health of Japanese university soccer athletes
(Takeuchi et al., unpublished; Kawada et al.,
unpublished)

This intervention study was performed for
107 Japanese university students who attended
Kochi university soccer team. An integrated
guestionnaire was administered just before (on
12™ November 2014) and (on 10" January
2015) one month after the intervention three
weeks from 13™ November 2014 to 4"
December 2014. A short questionnaire was
also administered just after the intervention
period. Ninety three participants (18-23 years
old) answered the questionnaire before the
intervention and occupied 88.6% of the 107
members. Twenty participants as control group
members, actively, agreed with taking no milk
through the intervention 3 weeks. The
remained 73 participants were asked to take
the 200 ml cow milk, in the morning before
10:00, with natural contents which had been
distributed every day for the three weeks. All
93 participants were asked to keep sleep diary
for the intervention 3 weeks. The 93
participants had been included in the three



teams which were in accordance with the
soccer performance achievement (Team A:
with highest achievement, B: moderate; C:
lower). No other intervention out of milk

2014/11/12
Questionnaire
before 2014/11/13
intervention Start of
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consumption at breakfast has been performed
during the three weeks. The study schedule
was shown in Fig. 1.
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The integrated questionnaire which was
administered before the intervention and also one
month after that includes Food Frequency
Questionnaire (FFQ), life habit questionnaire
(bedtime, wake up time, difficulties for the sleep
onset and offset, interrupted night sleep, sleep
hours, The Diurnal Type Scale (Torsvall &
Akerstedt, 1980). Sleep diary which was kept for
the 3 intervention period, consists of the
questions on daily mood (judged as 0-100
scores), bedtime, sleep latency, sleep hours,
interrupted times and duration for night sleep,
satisfaction scores for fall-in-sleep (0-100
scores), feeling of the sleep deepness (0-100
scores), mood at fall-in-sleep (0-100 scores),
lighting conditions at night, usage of PC, electric
game and TV watching.

The change in the performance achievement
from the beginning of the intervention was

Questionnaire

)]

Self-estimation Self-estimation

of of performance
performance change @

change saliva taken for
Saliva taker.1 for melatonin
melat?mn analysis @

analysis @

estimated with the questionnaire shown by
Table 1. Sum of the 11 items (1: Assessment of
the present situation, 2: Visual field on
playing, 3: Movement of foot, 4: Rudimentary
mistake, 5: The first touch, 6: Irritation on
playing, 7: Running out of stamina, 8: Injury on
playing, 9: Body balance, 10: Precision of long
kick, 11: Motivation for the practice) was defined
as the soccer performance achievement index
(SPAL: lower scores show higher achievement).
Saliva from 12 participants in each of two
groups (milk taken or no milk) were taken with
the cotton cylinder (1cm diameter, 3cm long)
which was set under the tongue for 3 min.
Saliva was taken at 22:00 and 23:00 just before
the intervention, 10 days and 20 days of the
intervention at six times in total, and kept under
220 °C  till the analysis of melatonin
concentration. Data as melatonin concentrations
in the saliva samples were measured using an
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ELISA kit.

Melatonin concentration of 48
samples from 8 participants in the experimental
group and 42 samples from 7 participants of the

control group were correctly measured and
statistically analyzed.

Table 1. Question: How was your current soccer performance which could be evaluated by 11
elements, changed in comparison with that just before the intervention period?

(Kawada et al., unpublished

€ Improved—————————————————————— — Receded->

1. Assessment of @ Quicker

the present situation
2. Visual field on playing (1) Broader

3. Movement of foot ) heavier

4. Rudimentary mistake (1) more skillful @ slightly more skillful @ slightly less skillful

5. First touch @ decreased

6. Irritation on playing @ decreased
7. Running out of stamina (1) decreased
8. Injury on playing @ decreased
9. Body balance @ improved
10. Precision of long kick () higher

11. Motivation for @ higher

the practice

a little bit quicker

@ a little bit broader

@ a little bit heavier

@ allittle bit decreased (@ a little bit increased
@ allittle bit decreased @ a little bit increased
@ alittle bit decreased @ a little bit increased
@ alittle bit decreased @) a little bit increased
@ a little bit improved @) a little bit receded

@ a little bit higher

@ a little bit higher

@ a little bit delayed @ delayed

@) a little bit narrower @ narrower

@ a little bit lighter @ lighter

@ less skillful

@ increased
@ increased
@ increased
@ increased

@ receded

@) a little bit lower @ lower
@) a little bit lower @ lower

The short version of questionnaire was
administered to all 93 participants just after the
intervention. This questionnaire includes
guestions on life habit, sleep habit, breakfast
frequency and contents, and the frequency of
cow milk consumption.

SPSS statistical software (12.0 J for
Windows, SPSS Inc, Chicago, IL, USA) was
used for all statistical analyses in this study.

A full explanation with the code of the
guideline for a study targeting humans
(Portaluppi et al., 2010) was performed all
participants before the beginning of the study.
This explanation included that the results of
the study are used only for the academic
purposes and to promote the health of athletes
and securely kept under the control. The
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contents of the study have been examined
before this study by the ethic committee of
Laboratory of Environmental Physiology,
Graduate School of Integrated Arts and
Sciences, Kochi University and this committee
judged this study was appropriate from ethic
view point. All participants completely agreed
with the participation in this study.

4 RESULTS AND DISCUSSION
(PROCEDURE)

4-1-1. Pilot intervention study on whether cow
milk consumption for two weeks enhance sleep
quality of Japanese university soccer athletes
(Takeuchi et al., unpublished)-Main results



Only in the group which occupied the (Wilcoxon-test: z=-2.06, p=0.04) (Fig. 2),

evening-typed 25% of all participants, the whereas the sleep quality of the evening-typed
sleep quality was significantly improved when participants were not improved when the milk
the distributed milk was taken in the morning was taken in the daytime and evening (Fig. 3).
Fig.2
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4-1-2. Pilot intervention study on whether
cow milk consumption for two weeks
enhance sleep quality of Japanese university
soccer  athletes  (Takeuchi et al,
unpublished)-Discussion

Tryptophan included in the milk taken at
the breakfast could be transferred to serotonin
in the daytime in the pineal and melatonin
could be synthesized at night from the
serotonin in the brain. This melatonin might be
possible to enhance the sleep quality of the
evening-typed soccer team members which
had shown originally lower quality of sleep.

4-2-1. Intervention study on whether cow
milk consumption for three weeks affects
circadian typology, sleep health and mental
health of Japanese university soccer athletes

(Takeuchi et al., unpublished; Kawada et al.,
unpublished)-Main results

Just before the intervention, the ration of
milk consumer was 64%, and the participants to
take milk every day occupied 27% and those to
do it with the frequency of 0-1 time per week
was 15% (Fig. 4A).Twenty four % of milk
consumers took milk in 6:00-9:00, whereas in
9:00-12:00 15% of the consumers did it (Fig.
4B). There was no difference in the ratio of milk
consumers among the three teams made due to
the soccer performance achievement (x* —test:
y’-value = 3.602, df = 2, p = 0.165), and no
difference in the frequency to take cow milk
was shown among the three teams (y*—test:
y*value 10553, df = 9, p 0.308).
Sixty-three % of the participants took breakfast
and 69% of the breakfast consumers took it at

regular time.
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The participants who took breakfast with
stable food (carbohydrates), main dish
(protein) and side dish (vitamins and minerals)
occupied only 44% of all participants. There
were no significant differences in the ratio of
participants who took breakfast among the
three groups made due to the soccer
performance achievement (y*test: y’value =
3.410, df = 6, p = 0.756). The ratio of students
who took breakfast with nutritionally balanced
contents (carbohydrates, protein and vitamins
& minerals) was higher in the team with
highest performance achievement than the
other groups (y* —test: x*value= 17.543, df = 6,
p = 0.007) (Fig. 4B). There were no differences
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in the regularity of breakfast time among the
three groups (x*-test: x*value = 5.863, df = 4, p
=0.210).

The implementation of cow milk
consumption was shown in Fig. 5, and 35
participants took cow milk distributed every
day for the 3 weeks intervention period. The
days when participants in the milk-intake
group actually took cow milk distributed was
17.5 days (£ 3.3 days of SD) on average. The
students who actually took the cow milk
distributed on all 21 days as intervention
period and more than 15 days occupied 39.8%
and 80.0%, respectively, of all participants of
the milk-intake group.

0 12 34 5 67 8 910 111213 1415 1617 18 19 20 21

Implementation days

In the control group, there are no
significant change during the intervention 3
weeks in the diurnal type scale scores (DTSS),
GHQ scores and sleep latency in the
milk-intake group (Wilcoxon-test, DTSS: z =
-0.06, p = 0.952; GHQ: z =-0.702, p = 0.483 ;
Sleep latency: z = -0.67, p = 0.50), whereas the
sleep quality was worse after the intervention

than that before it (z=-1.71, p = 0.09) (Table 2).
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On the other hand in the milk-intake group,
there were no significant change during the
intervention 3 weeks in DTSS, GHQ and sleep
quality (DTSS: z =-0.406, p = 0.685; GHQ: z =
-1.223, p = 0.221; Sleep quality: z=-4.43,p =
0.66), whereas the sleep latency after the
intervention was significantly shorter than that
before it (z=-2.80 ; p = 0.01) (Table 2).



Table 2: Diurnal Type Scale scores, General Health Questionnaire scores, sleep quality and
subjective sleep latency after the intervention, compared with those before that in Japanese
university soccer team members (Takeuchi et al., unpublished; Kawada et al., unpublished).

Diurnal type
scale score
Before Mean 14.08
inter-
vention SD 1.81
Evening #1ftteerr- Mean 14.63
type vention SD 2.57
Wilcoxon z -2.068
test P 0.039*
Before Mean 19.13
vention
SD 2.05
Morning i Mean 18.17
ype vention
SD 2.98
Wilcoxon Z -2.696
test
P 0.007**
There were no significant difference in the

distribution of the diurnal type scale scores
among the three teams made due to soccer
performance  achievement  before  the
intervention period (Mean = SD = 16.32 + 3.16
in all three teams) (Kruskal-Wallis test,
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Evening-typed (50%)
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GHQscore Sleep quality sl%lé%j actté‘rll‘ca:y
4.72 5.55 29.34
2.40 1.66 23.86
4.23 5.24 23.44
2.15 1.25 12.21
-0.843 -1.427 -1.972
0.399 0.154 0.049*
4.16 4.56 16.05
2.63 1.48 9.62
3.92 4,51 1541
2.29 1.57 11.08
-0.909 -0.187 -1.099
0.363 0.852 0.272

y-value = 1554, p = 0.460) (Fig. 6).

Participants were divided to two groups due to
the diurnal type scale scores as the
morning-typed half and evening-typed half for
the further analysis.

Morning-typed (50%)
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& Evening typed

The diurnal type score
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In the morning-typed group, there were no
differences in GHQ scores (mental health
index), sleep quality and sleep latency during
the intervention 3 weeks (Wilcoxon-test, GHQ:
2z =-0.909, p = 0.363; sleep quality: z = -0.852,
p = 0.394; sleep latency: z = -1.099, p = 0.272).
In the evening-typed group, there were no
differences in GHQ and sleep quality, whereas
DTSS was increased and sleep latency was
shorter than those before the intervention (z =
-2.068, p = 0.039; z = -1.972, p = 0.049)
(Table 2).

The milk intake group felt the advance in
performance both at 10 days and 20 days of
intervention  than the control  group
(Mann-Whitney U-test: the 10 days: z=-2.698,
p=0.007 ; 10 days: z=-3.058, p=0.002). There
was no difference in the amount of
performance advance between 0-10 days and
0-20 days in the control group, whereas the
milk-intake group felt performance advance
with higher degree just after the 20 days
intervention than just after the 10 days
intervention (Wilcoxon-test: the milk intake
group: z=-3.96, p< 0.001; the control group: z
=0.00, p = 1.00).

Salivary melatonin concentration at 22:00
significantly increased during the intervention in
the  milk-intake group  (Friedman test,
x2-value=6.250, df=2, p=0.044), whereas there
were no significant differences in the melatonin
concentration during the intervention period in
the control group (Friedman test, y2-value=0.286,
df=2, p=0.867) (Fig. 7A). However, there were
no significant differences in the salivary
melatonin concentration during the intervention 3
weeks both in the two groups (Friedman test, the
milk-intake  group:  y2-value=1.750, df=2,
p=0.417; the control group, y2-value=0.286,
df=2, p=0.867) (Fig. 7B). Wilcoxon-test was
performed salivary melatonin concentration at
the beginning of the intervention and that at the
end of that and showed significant increase of it
(z=-2.521, p=0.012). The difference in the
melatonin conc. From the beginning to the end of
the intervention 3 weeks in each participant
salivary melatonin was calculated and the
differences in the melatonin concentration of the
milk-intake group were significantly larger than
those in the control group Mann-Whitney U-test,
z=-1.680, p=0.093).

Fig.7Aa Fig. 7B
(pg/ml) (Mean %=SD)
35 35
m Milk taken at breakfast A - m Milk taken at breakfast B

30 m- No milk taken m No milk taken
25 25
20 - 20 -
15 15 -
10 10

5 5
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Before it 10 days
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4-2-2. Intervention study on whether cow
milk consumption for three weeks affects
circadian typology, sleep health and mental
health of Japanese university soccer athletes
(Takeuchi et al., unpublished; Kawada et al.,
unpublished)-Discussion

The milk consumption at breakfast could
make the phase advance of the start of melatonin
synthesis in advance in this study. The beginning
timing of the serotonin synthesis in the daytime
and following melatonin synthesis at night might
be in advance because of the cow milk
consumption at the fixed time in the morning.
Such advances in phase shift can make the phase
of circadian clocks in human in advance which
leads to more morning-typed life in the soccer
team members. Why can the cow milk intake in
the morning make the soccer performance
achievement increased during the 3 weeks
intervention period?

The three answers would be possible as
follows.

Memory consolidation during REM sleep
of newly learned soccer-techniques (1)

When the soccer team athletes get morning
typed life, amount of REM sleep could increase
and the temporal new memories taken at training
or practice in the last day can be kept temporally
in hippocampus (Huijgen and Samson, 2015).
Such temporal memory can be fixed in the brain
in the course of memory consolidation during
REM sleep (Karni et al., 1994; Hornung et al.,
2007; Landmann et al., 2015). Because whole
memories might be reconsolidated in order, the
correct and appropriate judgments on playing
would be possible in some scenes of games, for
example.

Mental health improved due to the well
inner synchronization of main clock driving
autonomic nervous system and slave clock
driving sleep-wake cycle (2)

There are 2 separate internal biological
clocks in our body. The de-synchronization
shows that the two clocks become out of the
phase-coupling which could lead to lower
motivation (Golombek et al., 2013) and also
lower mental health with a possibility of
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depression (Abreu & Braganga, 2015). Based
on the epidemiological studies by Harada et
al.(2012), the morning typed persons work the
entrainment well to 24 hours fluctuation in
environmental factors like as light-dark cycle,
and so his/hers coupling of two biological
clocks would be good and also his/hers mental
health would be better.

Morning-typed life leads to intake of
rich-protein breakfast which promotes serotonin
synthesis enhancing concentration during game
and practice (3)

The third mechanism would be via a higher
amount of serotonin synthesis in the morning due
to a rich-protein breakfast (Harada et al., 2007;
Nakade et al., 2009; Nakade et al., 2012). The
high concentration of serotonin in the body blood
of the brain could improve the concentration on
playing. The serotonin turns into melatonin at
night, and it can promote sleep onset at night for
the athletes. The melatonin orders our brain to go
to bed earlier (Harada, 2004; Wada et al., 2013;
Higuchi et al., 2014). .

5 CONCLUSIONS (AND EVENTUALLY
ACKNOWLEDGMENT)

Cow milk intake at breakfast seems to be
powerful for improvement of sleep and mental
health for athletes through the metabolisms of
serotonin and melatonin synthesis based on
tryptophan intake at breakfast.

6 REFERENCES

Abreu, T. & Bragangca, M. (2015). The
bipolarity of light and dark: A review on
Bipolar Disorder and circadian cycles Journal
of Affective Disorders 2015; 185: 219-29.

Brezinova, V., & Oswald, I. (1972). Sleep after
a bedtime beverage. British Medical Journal, 2:
431-433.
http://dx.doi.org/10.1136/bmj.2.5811.431

Cubero, J., Valero, V., Sanchez, J., Rivero, M.
& Parvez, H., Rodriguez, A. B., & Barriga, C.
(2005). The circadian rhythm of tryptophan in


http://dx.doi.org/10.1136/bmj.2.5811.431

breast milk affects the rhythms of
6-sulfatoxymelatonin and sleep in newborn.
Neuroendocrinology Letters, 26: 657-661.

Engler, A. C., Hadash, A., Shehadeh, N., &
Pillar, G. (2012). Breast feeding may improve
nocturnal sleep and reduce infantile colic:
Potential role of breast milk melatonin.
European Journal of Pediatrics, 171:
729-732.http://dx.doi.org/10.1007/s00431-011-
1659-3

Golombek, D.A., Casiraghi, L.P., Agostino, P.V.,
Paladino, N., Duhart, J.M., Plano, S.A., Chiesa,
J.J. (2013). The times they’re a-changing: Effects
of circadian desynchronization on physiology
and disease. Journal of Physiology-Paris 107;
310-322.

Guesdon, B., Messaoudi, M., Lefranc-Millot,
C., Fromentin, G., Tome, D. & Even, P. C.
(2006). A tryptic hydrolysate from bovine milk
aSl1-casein improves sleep in rats subjected to
chronic mild stress. Peptides, 27: 1476-1482.
http://dx.doi.org/10.1016/j.peptides.2005.10.00
1

Harada, T. (2004). Effects of evening light
conditions on salivary melatonin of Japanese
junior high school students Journal of Circadian
Rhythms 2: 1-5. doi: 10.1186/1740-3391-2-4

Harada, T., Hirotani, M., Maeda, M., Nomura,
H., & Takeuchi, H. (2007). Correlation
between breakfast tryptophan content and
morningness-eveningness in Japanese infants
and students aged 0 - 15 years. Journal of
Physiological Anthropology 2007; 26: 201-7.
doi:10.2114/jpa2.26.201

Harada, T., Nakade, M, Wada, K., Kondo, A.,
Maeda, M., Noji, T. & Takeuchi, H. (2012)
Mental ~ health of children from a
chronobiological and epidemiological point of
view. (Chapter 22). In V. Olisah (Ed.), Essential
Notes in Psychiatry (pp. 439-458), Rijeka,
Croatia: Tech. http://dx.doi.org/10.5772/38801

19

Hornung, O.P., Regen, F., Danker-Hopfe, H.,
Schredl, M.& Heuser, . (2007). The
Relationship between REM sleep and memory
consolidation in old Age and effects of
cholinergic medication. Biological Psychiatry
2007; 61: 750-57. doi:10.1016/j.biopsych.2006.
08.034

Huijgen, J. & Samson, S. (2015). The
hippocampus: A central node in a large-scale
brain network for memory. Revue Neurologique
171: 204-16.

Karni, A., Tanne, D., Rubenstein, B.S.,
Askenasy, J.J. & Sagi, D. (1994). Dependence
on REM sleep of overnight improvement of a

perceptual skill. Science 265: 679-82.
doi:10.1126/science.8036518
Laird, D. A, & Drexel, H. (1934).

Experimenting with food and sleep. I. Effects of
varying types of foods in offsetting sleep
disturbances caused by hunger pangs and
gastric distress children and adults. Journal of
American Dietetic Association, 10: 89-94.

Landmann N, Kuhn M, Maier J-G,
Spiegelhalder K, Baglioni C, Frase L, Riemann
D, Sterr A, Nissen C. (2015). REM sleep and
memory reorganization: Potential relevance for
psychiatry and psychotherapy. Neurobiology of
Learning and Memory 122: 28-40.

Nakade, M., Takeuchi, H., Taniwaki, N., .Noji,
T., Harada, T. (2009). An integrated effect of
protein intake at breakfast and morning
exposure to sunlight on the circadian typology
in Japanese infants aged 2 - 6 years. Journal of
Physiological ~Anthropology 28: 239-45.
doi:10.2114/jpa2.28.239

Nakade, M., Akimitsu, O., Wada, K., Krejci,
M., Noji, T., Taniwaki, N., Takeuchi, H. &
Harada T. (2012). Can breakfast Tryptophan
and Vitamin B6 intake and morning exposure
to sunlight promote morning-typology in
young children aged 2 — 6 years? Journal of
Physiological Anthropology 31: MS No. 11.


http://www.sciencedirect.com/science/journal/09284257
http://dx.doi.org/10.1016/j.peptides.2005.10.001
http://dx.doi.org/10.1016/j.peptides.2005.10.001
http://dx.doi.org/10.5772/38801

http://www.jphysiolanthropol.com/content/31/
111

Portaluppi F, Smolensky MH, Touitou Y.
(2010). Effects and methods for biological
rhythm research on animals and human beings.
Chronobiol Internation 2010; 27: 1911-1929

Takeuchi, H., Wada, K., Kawasaki, K., Krejci,
M., Noji, T., Kawada, T., Nakade, M. & Harada,
T. (2014). Effects of cow milk intake at
breakfast on the circadian typology and mental
health of Japanese infants aged 1 - 6 years. 5:
172-176.

Torsvall, L. & Akerstedt T. (1980). A diurnal
type scale: Construction, consistency and
validation in shift work. Scand J Work Environ
Health 6: 283-90.

Wada K., Yata, S., Akimitsu, O., Krejci, M., Noji,
T., Nakade, M., Takeuchi, H. & Harada,
T.(2013) A tryptophan-rich breakfast and
exposure to light with low color temperature at
night improve sleep and salivary melatonin
level in Japanese students. Journal of
Circadian Rhythms 2013; 11: MS No.
4.http://www.jcircadianrhythms.com/content/1
1/1/4

Higuchi, S., Nagai, Y., Lee, S. & Harada, T.
(2014) Influence of light at night on melatonin
suppression in children. Journal of Clinical
Endocrinology and Metabolism 2014; 99:
3298-303.

ABOUT THE AUTHORS

Name and Surname: Tetsuo HARADA (The
first author, corresponding author)

Titles: Professor, PhD (from Osaka City
University for seasonal adaptation of a water
strider, Aquarius paludum.)

Name of Institute: ‘Laboratory of Environmental
Physiology, Graduate School of Integrated Arts
and Sciences, Kochi University, Kochi, Japan

20

7 SUMMARY

The intervention study was done in
2013-2014 for promoting sleep and mental
health of Japanese university athletes. This
study consisted of three sessions. The first
session was basic questionnaire study on the
infants. The latter two sessions are intervention
studies including milk intake at breakfast for
the athletes and the infants.

The intervention to Kochi university soccer
team was performed for 21 days in November
2014. Seventy three participants continued to
intake 200 ml of cow milk which was distributed
to all 73 soccer team members every morning for
21 days (experimental group), whereas milk
intake was prohibited to 20 members for the 21
days (control group). Using a subjective
evaluation method as performance questionnaire,
soccer performance on playing (Assessment of
the situation, field of vision, hardness of irritation,
body balance, motivation to exercise) was
improved after the intervention, whereas no
change in the control group. Saliva melatonin
level at 22 o’clock was higher after the
intervention in the experimental group than that
in the control group, whereas no difference in
saliva melatonin at 23 o’clock between the two
groups. This result would imply that milk intake
at breakfast might lead to phase advance of
circadian clock.

Contact Address: 2-5-1 Akebonocho, Kochi
780-8520, Kochi Prefecture, Japan

E-mail: haratets@kochi-u.ac.jp

Professional profile: PhD in 1992 from Osaka
City University, Professor, National University
Cooperation Kochi University, from April 2010,
more than 90 science papers in the fields of
insect ecophysiology, and human
chronobiology & sleep science especially on



http://www.jphysiolanthropol.com/content/31/1/11
http://www.jphysiolanthropol.com/content/31/1/11
mailto:haratets@kochi-u.ac.jp

diurnal rhythms and sleep habit in Japanese
children and students aged 2-40 years.

Name and Surname: Fujiko TSUJI

Titles: Graduate students (Second year of
Master course)

Name of Institute: Laboratory of Environmental
Physiology, Graduate School of Integrated Arts
and Sciences, Kochi University, Kochi, Japan
Contact Address: 2-5-1 Akebonocho, Kochi
780-8520, Kochi Prefecture, Japan

E-mail:

Professional profile: Majoring in physiological
anthropology especially on the relationship
between sports and sleep health & diurnal type
in athletes in Japan and Czech Republic.

Name and Surname: Kai WADA

Titles: PhD from Kochi University, Care
managements for old persons with illness
Name  of Institute: Laboratory  of
Environmental Physiology, Graduate School of
Integrated Arts and Sciences, Kochi
University, Kochi, Japan

Contact Address: 2-5-1 Akebonocho, Kochi
780-8520, Kochi Prefecture, Japan

E-mail: spitz_czech@yahoo.co.jp

Professional profile: Chronobiology and sleep
sciences of young and old persons who suffered
from great disasters, The Hanshin Awaji
Earthquake (1995) and The East Japan
Earthquake (2011) and were in disorder of
PTSD

Name and Surname: Takahiro KAWADA
Titles: Assistant Professor, Master Degree
(From Tsukuba University for coaching
management for athletes especially soccer
players)

Name of Institute: Center for
Collaboration, Kochi University
Contact address: 2-5-1 Akebonocho, Kochi
780-8520, Kochi Prefecture, Japan

E-mail: Kawada@kochi-u.ac.jp

Professional profile: Coaching management for
athletes especially soccer players, Relationship
between soccer performance promotion and
diurnal rhythms & sleep health

Regional

21

Name and Surname: Teruki NOJI

Titles: Executive Professor, Master Degree
(from Tsukuba University for coaching
management for athletes especially soccer
players)

Name of Institute: Center for
Collaboration, Kochi University
Contact address: 2-5-1 Akebonocho, Kochi
780-8520, Kochi Prefecture, Japan

E-mail: noji@kochi-u.ac.jp

Professional profile: Coaching management for
athletes especially soccer players and physical
education, Relationship  between  soccer
performance promotion and diurnal rhythms &
sleep health

Regional

Name and Surname: Milada KREJCI

Titles: Professor, PhD (Physical Education)
Name of Institute: University of Physical
Education and Sports PALESTRA, Prague,
Czech Republic

Contact address: Prague, Czech Republic
E-mail: krejci@palestra.cz

Professional profile: Majoring in Yoga practice,
chronobiology and sleep science in athletes

Name and Surname: Miyo NAKADE

Titles: Associate Professor, PhD (from Kochi
University for breakfast contents, sleep health
and diurnal rhythms in children and students)
Name of Institute: Department of Nutritional
Management, Faculty of Health and Nutrition,
Tokai-Gakuen University, Nagoya, Japan
Contact address: Nagoya, Japan

E-mail: nakade34@go.enjoy.ne.jp

Professional profile: Majoring in Nutrition,
chronobiology and sleep science in children and
students

Name and Surname: Hitomi TAKEUCHI
Titles: PhD (from Nara Women University,
menstrual  cycle, premenstrual  syndrome,
morning-eveningness and sleep health in
Japanese women students 13-30 years old)

Name of Institute: ‘Laboratory of Environmental
Physiology, Graduate School of Integrated Arts
and Sciences, Kochi University, Kochi, Japan


mailto:spitz_czech@yahoo.co.jp
mailto:Kawada@kochi-u.ac.jp
mailto:noji@kochi-u.ac.jp
mailto:krejci@palestra.cz
mailto:nakade34@go.enjoy.ne.jp

Contact Address: 2-5-1 Akebonocho, Kochi
780-8520, Kochi Prefecture, Japan

E-mail: rhythmsyn@hotmail.co.jp

Professional profile: PhD in 2004 from Nara
Women University, Researcher, National
University Cooperation Kochi University, from
April 2004, more than 45 science papers in the
fields of human chronobiology & sleep science
especially on diurnal rhythms and sleep habit in
Japanese children and students aged 2-40 year

22


mailto:rhythmsyn@hotmail.co.jp

