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Table 1. Sleep-related subjective symptoms.

Before

Mean SEM
Sleep quality 2.0 £ 0.0
Time to fall asleep 1.6 £ 0.3
Sleep duration 1.8 £ 0.2
Sleep efficiency 0.3 £ 0.2

PSQI-J .
Difficulty sleeping 1.0 = 0.1
Use of sleep inducers 0.0 £ 0.0
Daytime difficulty waking 1.2 + 0.2
PSQIG 7.8 = 0.6
Factor I: = = 423 = 2.1
sleepiness on rising
Factor 2: initiation and 396 + 1.5
maintenance of sleep
OSA

Factor 3; ‘ 511 + 2.4
freaquent dreaming
Factor 4: refreshing 42.1 £ 1.5
Factor 5: sleep length 413 £ 2.4

M7z — 7 2 3k IR O H & AR R

(Fig.1-a,b,c,d)s DHEA-sIZ2WTC, R 149.9 + 22.1
pg/dL & Hi LTl 4 8% 124.9 + 18.4 pg/dL~F &
WA RO SN (p=0.027). §BEHEIZIFHIMHE LN
WV (146.9 £ 59.2 ng/dL) ¥ CHIR L7 (Fig. I-e) o

ML= R AL (Table 6)

MCV 2 i I 7 95.8 + 1.0 fL 7> & i 8 1% 96.8 £ 0.8
fLNAHEZRBI (p=0.039). MCHC 2 i 32.2 £0.2
% 7> A8 8 % 31.8 + 0.2% ~HE WD DD S
7= (p=0.049),

ME AL R A (Table 6)

fERAATC R 8% T, TP (7.41 £ 0.14 g/dL —
7.09 +0.08 g/dL, p = 0.020). Alb(4.66 +0.09 g/dL —
4.38 £0.07 g/dL, p = 0.004). Ca(9.65 £ 0.12 mg/dL —
9.27 +0.12 mg/dL, p = 0.004). Mg (2.37 + 0.05 mg/dL
— 2.22 + 0.04 mg/dL, p = 0.029) THE KL A 2D
L7z,

PRIR A
RN BT AT & SO 8 BIRICHEEICEAL
L7-2THBEIE o720
4 weeks 8 weeks
Mean SEM P value Mean SEM P value
1.5 = 0.2 0.014 1.1 = 0.1 0.002
1.5 = 0.3 0.706 1.1 = 0.3 0.058
1.5 = 0.2 0.083 1.3 £ 0.2 0.025
0.2 £ 0.1 0.317 0.1 = 0.1 0.157
0.8 £ 0.1 0.157 0.9 £ 0.1 0.564
0.0 = 0.0 1.000 0.0 £ 0.0 1.000
0.8 = 0.2 0.046 0.9 = 0.3 0.366
6.3 £ 0.7 0.007 54 £ 0.6 0.004
46.1 = 2.2 0.071 46.6 = 2.3 0.041
445 £ 2.2 0.034 449 = 2.3 0.060
51.5 £ 2.2 0.683 52.3 £ 2.4 0.221
456 £ 1.9 0.100 48.1 £ 2.1 0.010
425 £ 2.4 0.575 45.5 = 3.1 0.083

Analyzed by Wilcoxon signed-rank sum test, n = 12. PSQI- J, Japanese version of the Pittsburgh Sleep Quality Index; PSQIG, PSQI global score; OSA, OSA

sleep inventory MA version; SEM, standard error mean.
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Table 2. Menopause-related subjective symptoms: SMI.

Before 4 weeks 8 weeks

Mean  SEM Mean  SEM P value Mean  SEM P value
1. Hot flushes 2.5 £ 0.7 2.5+ 0.6 1.000 2.5 = 0.7 1.000
2. Sweats 6.2 £ 0.6 5.7 £ 0.8 0.589 5.3 = 0.6 0.334
3. Cold constitution of waist, hands, and feet 7.8 £ 1.2 6.5 £ 1.3 0.196 58 = 1.0 0.066
4. Shortness of breath or palpitations 33 £ 1.2 3.0 = 0.9 0.739 27 £ 0.8 0.414
5. Difficulty in falling asleep or shallow sleep 10.8 = 0.9 8.1 = 1.1 0.041 7.1 = 1.2 0.011
6. Easy excitability or irritability 6.7 £ 1.1 53 = 1.2 0.103 6.7 £ 1.4 1.000
7. Nervousness and self-depression 37 = 0.7 3.1 £ 0.6 0.334 2.8 £ 0.7 0.063
8. Headache, dizziness or nausea 2.1 £ 0.6 2.3 £ 0.5 0.590 1.7 = 0.5 0.257
9. Easy fatigability 5.1 £ 0.5 43 = 0.6 0.238 3.6 = 0.6 0.023
10. Shoulder stiffness, lumbago or joint pain 55+ 04 46 £ 0.6 0.083 43 = 0.5 0.035
Score 53.5 = 3.3 454 £ 4.3 0.059 42.5 £ 4.5 0.003

Analyzed by Wilcoxon signed-rank sum test, n = 12. SMI, Simplified menopausal index; SEM, standard error mean.

Table 3-a. Menopause-related subjective symptoms: MDQ.

Before 4 weeks 8 weeks

MDQ (before menses)

Mean SEM Mean SEM  Pvalue  Mean SEM P value
Weight gain 1.8 = 0.3 2.2 £ 0.2 0.103 1.8 £ 0.3 0.564
Insomnia 1.2 £ 02 1.4 = 0.3 0.257 0.8 £ 0.2 0.103
Feel like crying 09 = 0.3 1.0 £ 0.3 0.706 0.6 = 0.3 0.103
Inactive for learning and working 1.7 = 0.2 1.3 £ 0.3 0.096 1.2 £ 0.2 0.014
Stiffness in the shoulders and neck 2.1 = 0.3 1.9 = 0.3 0.480 1.5 = 0.3 0.107
Forgetfulness 1.1 £ 0.3 1.3 £ 0.3 0.480 1.0 £ 0.3 0.792
Difficulty in thinking clearly 1.1 £ 0.3 1.1 = 0.3 1.000 0.8 = 0.3 0.429
Experienced drowsiness and took a nap 1.8 = 0.3 1.2 £ 0.3 0.039 1.3 £ 0.3 0.083
Headache 1.3 = 0.4 09 = 0.3 0.046 0.7 £ 0.3 0.020
Skin irritation 1.8 = 0.4 1.5 £ 0.3 0.257 1.6 + 0.4 0.414
Feeling sad 1.2 = 0.3 1.0 £ 0.3 0.414 1.0 £ 0.3 0.414
Have trouble breathing 0.5 = 0.2 0.4 £ 0.2 0.564 0.3 + 0.1 0.180
Feeling kind 0.7 £ 0.2 0.5 £ 0.2 0.317 0.7 £ 0.2 1.000
Feeling honest 0.5 = 0.2 0.8 = 0.1 0.180 0.8 = 0.2 0.257
Reluctance to leave the house 1.3 = 0.3 1.2 £ 0.3 0.317 0.9 = 0.3 0.132
Lower abdominal pain 1.7 £ 0.3 1.2 = 0.3 0.105 1.3 £ 0.3 0.131
Dizziness 09 = 0.3 0.8 = 0.2 0.706 0.6 = 0.2 0.103
Easily agitated 1.1 £ 0.3 0.8 £ 0.2 0.558 0.8 £ 0.2 0.518
Tightness in the chest 0.3 = 0.1 0.2 £ 0.2 0.706 0.3 £ 0.1 1.000
Difficulty in socializing with others 1.3 £ 0.3 1.1 = 0.2 0.257 1.0 £ 0.3 0.280
Feeling anxious 1.4 = 0.3 1.1 = 0.3 0.180 1.1 =+ 0.3 0.180
Lumbago 17 £ 0.3 1.4 £ 0.3 0.257 1.7 £ 0.3 1.000
Break into a cold sweat 0.3 = 0.1 0.3 £ 0.1 1.000 0.6 £ 0.2 0.046
Nausea 0.1 = 0.1 0.0 £ 0.0 0.317 0.0 = 0.0 0.317
Restlessness 1.1 £ 0.3 1.0 £ 0.3 0.564 1.0 £ 0.3 0.564
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Hot flush 0.7 = 0.3 0.8 £ 0.3 0.564 0.8 £ 0.2 0.739
Difficulty concentrating 1.3 £ 0.3 1.4 £ 0.3 0.480 1.0 £ 0.3 0.180
Breast pain 14 = 0.3 1.5 = 0.3 0.706 1.5 = 0.3 0.706
Impaired judgment 09 £ 0.3 1.0 = 0.3 0.317 0.8 £ 0.3 0.655
Easy fatigability 1.8 £ 0.3 1.8 £ 0.3 0.564 1.5 £ 0.2 0.157
Abdominal fullness feeling 1.5 £ 0.3 1.4 £ 0.3 0.706 1.0 £ 0.2 0.058
Change in appetite 1.7 £ 0.4 1.4 £ 0.3 0.180 1.5 = 0.3 0.480
Suicidal feeling 04 = 0.3 04 £ 0.3 1.000 0.4 = 0.3 1.000
Feeling happy 0.6 = 0.2 0.4 = 0.1 0.480 0.5 = 0.2 0.564
Tinnitus 0.2 = 0.1 0.4 £ 0.2 0.180 0.2 = 0.1 1.000
Distracted 1.4 £ 0.3 1.3 £ 0.3 0.706 0.8 £ 0.3 0.066
Edema (abdomen, breast, and legs) 1.8 = 0.3 1.3 £ 0.3 0.020 1.5 £ 0.3 0.234
Often cut fingers, break plates, and make mistakes. 0.3 = 0.2 0.3 £ 0.3 1.000 0.2 = 0.2 0.317
Irritability 20 £ 0.3 1.9 = 0.3 0.655 1.8 =+ 0.3 0.317
Body hurts 1.2 £ 0.3 1.1 = 0.3 0.655 0.8 £ 0.3 0.103
Be upset 1.2 £ 0.3 1.2 £ 0.3 1.000 09 = 0.3 0.257
Palpitaion 0.3 = 0.1 0.4 £ 0.2 0.317 0.6 = 0.2 0.083
Depressed 1.5 £ 0.3 1.3 £ 0.3 0.414 1.3 £ 0.3 0.527
Reduced efficiency in work and study 1.2 = 0.3 1.3 = 0.3 0.157 1.0 £ 0.3 0.706
Awkward movement 0.5 £ 0.3 0.3 = 0.2 0.655 0.3 = 0.1 0.655
Numbness in the limbs 0.0 = 0.0 0.1 = 0.1 0.317 0.1 = 0.1 0.317
Change in food preferences 0.8 £ 0.3 0.5 = 0.3 0.180 0.6 £ 0.3 0.480
Nervousness 0.8 = 0.4 0.8 = 0.4 1.000 0.8 £ 0.3 1.000
Blurry or missing parts 09 £ 0.3 0.8 £ 0.3 0.516 0.9 = 0.3 1.000
Impulsive 1.0 £ 0.3 0.7 = 0.3 0.103 0.8 £ 0.3 0.257
Irritability, quarrels with close people. scold a child 1.7 = 0.3 1.6 = 0.3 0.655 1.3 + 0.3 0.257
To lose confidence and blame oneself 1.4 = 0.3 1.1 £ 0.3 0.157 09 = 0.3 0.034
Take a day off from work (school) 0.2 = 0.2 0.1 = 0.1 0.317 0.0 £ 0.0 0.317
Easily moved to tears 0.7 = 0.3 0.8 £ 0.30 0.564 0.6 = 0.3 0.706
Physical symptoms 221 = 2.8 20.2 = 2.8 0.123 189 = 2.8 0.059
Mental symptoms 157 £ 3.3 13.9 £ 3.0 0.451 13.3 £ 3.1 0.112
Daily-life troubles 199 £ 3.2 18.4 = 3.1 0.303 153 = 3.3 0.050

a) Before menses, b) During menses, ¢) After menses. Analyzed by Wilcoxon signed-rank sum test, n = 12. MDQ, Menstrual Distress Questionnaire; SEM,
standard error mean.
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Table 3-b.
Before 4 weeks 8 weeks

MDQ (during menses)

Mean SEM Mean SEM  Pvalue  Mean SEM P value
Weight gain 1.4 = 0.3 1.6 = 0.3 0.414 1.3 £ 0.3 0.317
Insomnia 1.2 £ 0.2 1.0 £ 0.3 0.480 07 = 0.2 0.084
Feel like crying 04 = 0.1 04 = 0.1 1.000 0.3 = 0.1 0.317
Inactive for learning and working 1.3 £ 0.3 1.1 = 0.2 0.257 1.0 £ 0.2 0.157
Stiffness in the shoulders and neck 1.7 £ 0.3 1.9 £ 0.3 0.477 1.3 £ 0.3 0.272
Forgetfulness 09 = 0.2 1.0 £ 0.2 0.783 0.8 = 0.2 0.739
Difficulty in thinking clearly 09 = 0.3 09 = 0.3 1.000 0.6 = 0.2 0.305
Experienced drowsiness and took a nap 1.9 £ 0.2 1.2 £ 0.2 0.011 1.0 £ 0.3 0.016
Headache 09 = 0.3 0.8 = 0.3 0.589 04 = 0.2 0.084
Skin irritation 1.0 = 0.2 1.0 = 0.2 1.000 07 = 0.2 0.103
Feeling sad 0.7 £ 0.2 0.5 = 0.2 0.414 0.5 = 0.2 0.317
Have trouble breathing 04 = 0.2 0.4 = 0.1 1.000 0.3 = 0.1 0.317
Feeling kind 0.7 £ 0.2 0.6 = 0.2 0.564 09 =+ 0.2 0.180
Feeling honest 0.8 + 0.3 09 £ 0.2 0.414 1.0 = 0.2 0.257
Reluctance to leave the house 1.9 £ 0.3 1.4 £ 0.3 0.131 1.4 =03 0.109
Lower abdominal pain 1.5 = 0.2 1.4 £ 0.2 0.564 1.3 £ 0.2 0.157
Dizziness 0.7 = 0.2 0.7 = 0.2 1.000 04 = 0.2 0.180
Easily agitated 0.7 £ 0.2 0.7 £ 0.2 1.000 0.6 = 0.1 0.706
Tightness in the chest 0.2 £ 0.1 0.0 £ 0.0 0.157 0.3 = 0.1 0.564
Difficulty in socializing with others 1.7 £ 0.3 1.5 £ 0.2 0.480 1.1 = 0.3 0.066
Feeling anxious 0.8 £ 0.2 0.8 = 0.2 0.655 0.6 = 0.2 0.083
Lumbago 1.6 £ 0.3 1.1 = 0.3 0.096 1.2 £ 0.3 0.206
Break into a cold sweat 0.3 £ 0.2 0.3 £ 0.1 0.564 0.6 = 0.2 0.083
Nausea 0.1 = 0.1 0.0 = 0.0 0.317 0.0 = 0.0 0.317
Restlessness 07 = 0.2 0.6 £ 0.2 0.564 04 = 0.2 0.257
Hot flush 0.6 = 0.2 0.7 £ 0.2 0.564 07 *= 0.2 0.739
Difficulty concentrating 1.2 £ 0.3 1.0 £ 0.2 0.739 0.8 = 0.2 0.257
Breast pain 0.5 = 0.2 0.8 £ 0.2 0.083 07 = 0.2 0.157
Impaired judgment 0.7 £ 0.3 0.7 = 0.2 0.706 0.6 = 0.2 1.000
Easy fatigability 1.8 £ 0.2 1.6 £ 0.1 0.414 1.3 = 0.2 0.160
Abdominal fullness feeling 1.1 + 0.3 1.1 £ 0.2 1.000 0.8 = 0.2 0.083
Change in appetite 1.3 £ 0.3 1.2 £ 0.2 0.655 1.3 = 0.3 1.000
Suicidal feeling 0.1 £ 0.1 0.2 = 0.2 0.317 02 = 0.2 0.317
Feeling happy 0.8 = 0.2 0.7 = 0.2 0.480 1.0 = 0.3 0.480
Tinnitus 0.2 = 0.1 0.3 = 0.1 0.157 0.2 = 0.1 1.000
Distracted 1.1 £ 0.2 1.1 = 0.3 1.000 0.8 = 0.2 0.317
Edema (abdomen, breast, and legs) 1.2 £ 0.2 1.2 £ 0.2 1.000 1.3 = 0.3 0.706
Often cut fingers, break plates, and make mistakes. 0.2 £ 0.1 0.2 £ 0.1 1.000 0.1 = 0.1 0.317
Irritability 1.3 £ 0.2 1.3 £ 0.3 1.000 1.0 £ 0.3 0.103
Body hurts 1.2 = 0.3 1.0 £ 0.3 0.480 09 = 0.3 0.257
Be upset 0.8 + 0.2 0.7 = 0.1 0.317 04 = 0.1 0.025
Palpitaion 0.3 £ 0.1 0.3 = 0.1 1.000 0.3 = 0.1 1.000
Depressed 1.1 £ 0.2 0.9 = 0.2 0.317 09 = 0.3 0.527
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Reduced efficiency in work and study 1.2 £ 0.3 09 = 0.2 0.180 1.0 £ 0.3 0.706
Awkward movement 07 £ 0.3 04 = 0.2 0.414 0.8 = 0.3 0.706
Numbness in the limbs 0.0 = 0.0 0.1 £ 0.1 0.317 0.1 = 0.1 0.317
Change in food preferences 0.6 = 0.3 0.2 = 0.1 0.103 0.3 = 0.2 0.083
Nervousness 0.7 £ 0.3 04 = 0.3 0.480 0.5 = 0.2 0.655
Blurry or missing parts 0.8 = 0.3 0.8 + 0.3 0.725 09 = 0.3 0.739
Impulsive 0.5 = 0.2 0.4 = 0.1 0.706 0.6 = 0.2 0.739
Irritability, quarrels with close people. scold a child 1.3 £ 0.3 1.1 = 0.2 0.480 0.7 = 0.2 0.103
To lose confidence and blame oneself 0.9 = 0.3 0.5 £ 0.2 0.157 0.6 = 0.2 0.180
Take a day off from work (school) 0.2 £ 0.1 0.0 = 0.0 0.157 0.0 = 0.0 0.157
Easily moved to tears 0.4 = 0.1 0.5 £ 0.2 0.564 0.3 = 0.1 0.157
Physical symptoms 17.3 = 1.5 16.8 £ 1.5 0.919 14.8 = 2.0 0.253
Mental symptoms 109 = 2.1 9.5 £ 1.9 0.530 9.4 x 2.2 0.505
Daily-life troubles 18.5 £ 2.5 153 = 2.0 0.422 13.2 = 2.4 0.075

a) Before menses, b) During menses, ¢) After menses. Analyzed by Wilcoxon signed-rank sum test, n = 12. MDQ, Menstrual Distress Questionnaire; SEM,
standard error mean.

Table 3-c.
Before 4 weeks 8 weeks

MDQ (after menses)

Mean  SEM Mean SEM  Pvalue  Mean SEM  Pvalue
Weight gain 0.7 £ 0.2 09 = 0.2 0.317 0.5 =+ 0.2 0.458
Insomnia 1.0 £ 0.2 09 + 0.2 0.739 0.7 £ 0.2 0.157
Feel like crying 0.3 = 0.2 0.3 = 0.2 1.000 0.2 = 0.1 0.157
Inactive for learning and working 0.7 £ 0.1 0.5 = 0.2 0.317 0.5 £ 0.2 0.317
Stiffness in the shoulders and neck 1.6 = 0.3 1.3 £+ 0.3 0.083 1.1 £ 0.3 0.058
Forgetfulness 0.6 = 0.2 0.8 £ 0.2 0.414 0.8 = 0.2 0.414
Difficulty in thinking clearly 0.3 = 0.2 0.4 = 0.2 0.564 0.5 £ 0.2 0.317
Experienced drowsiness and took a nap 0.7 £ 0.2 0.4 = 0.1 0.083 0.5 £ 0.2 0.317
Headache 0.3 = 0.1 0.3 £ 0.2 0.317 0.3 = 0.2 0.317
Skin irritation 0.4 = 0.2 0.4 = 0.1 1.000 0.3 £ 0.1 0.317
Feeling sad 0.3 £ 0.2 0.3 = 0.1 1.000 04 = 0.1 0.564
Have trouble breathing 0.3 £ 0.2 0.3 = 0.1 0.564 0.3 = 0.1 0.655
Feeling kind 0.8 £ 0.3 1.0 £ 0.2 0.334 1.3 = 0.3 0.131
Feeling honest 0.8 £ 0.3 1.1 £ 0.3 0.257 1.4 £ 0.3 0.066
Reluctance to leave the house 0.4 = 0.2 0.6 = 0.2 0.157 0.6 £ 0.1 0.317
Lower abdominal pain 0.1 = 0.1 0.1 =+ 0.1 1.000 0.2 = 0.1 0.564
Dizziness 0.3 = 0.2 0.5 = 0.2 0.157 04 = 0.2 0.317
Easily agitated 0.4 = 0.2 0.4 £ 0.2 1.000 0.3 = 0.2 0.739
Tightness in the chest 0.1 = 0.1 0.1 = 0.1 1.000 0.3 = 0.1 0.317
Difficulty in socializing with others 0.5 = 0.2 0.6 = 0.1 0.317 0.4 = 0.1 0.564
Feeling anxious 0.5 £ 0.2 0.3 = 0.1 0.317 0.5 £ 0.2 1.000
Lumbago 09 = 0.3 0.8 £ 0.3 0.480 0.7 = 0.3 0.317
Break into a cold sweat 0.3 £ 0.1 0.2 = 0.1 0.317 0.3 £ 0.1 0.317
Nausea 0.1 = 0.1 0.0 £ 0.0 0.317 0.0 = 0.0 0.317
Restlessness 0.3 £ 0.2 0.3 = 0.2 0.317 0.3 £ 0.1 1.000
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Hot flush 0.6 = 0.2 0.4 = 0.1 0.414 04 = 0.2 0.480
Difficulty concentrating 0.5 = 0.2 0.5 = 0.2 1.000 04 = 0.2 0.317
Breast pain 0.1 = 0.1 0.3 £ 0.1 0.157 0.1 £ 0.1 1.000
Impaired judgment 0.2 = 0.1 0.3 = 0.2 0.157 0.3 £ 0.1 0.157
Easy fatigability 1.1 £ 0.2 0.8 £ 0.2 0.157 0.6 £ 0.2 0.058
Abdominal fullness feeling 0.3 £ 0.2 0.3 = 0.1 1.000 0.3 =+ 0.1 1.000
Change in appetite 0.3 £ 0.1 0.4 = 0.1 0.157 0.3 = 0.1 1.000
Suicidal feeling 0.2 = 0.2 0.1 = 0.1 0.317 0.1 = 0.1 0.317
Feeling happy 1.0 = 0.2 1.1 £ 0.2 0.739 1.1 £ 0.3 0.739
Tinnitus 0.2 = 0.1 0.3 = 0.1 0.157 0.2 = 0.1 1.000
Distracted 0.4 = 0.2 0.5 = 0.2 0.317 0.3 £ 0.1 0.564
Edema (abdomen, breast, and legs) 04 = 0.1 0.5 = 0.2 0.564 0.8 = 0.2 0.046
Often cut fingers, break plates, and make mistakes. 0.2 £ 0.1 0.1 = 0.1 0.317 0.1 £ 0.1 0.317
Irritability 0.8 = 0.3 0.7 £ 0.2 0.564 0.8 + 0.3 1.000
Body hurts 0.8 = 0.2 0.6 = 0.2 0.180 0.5 £ 0.2 0.103
Be upset 0.5 £ 0.2 0.3 = 0.1 0.157 0.3 = 0.1 0.157
Palpitaion 0.3 £ 0.1 0.3 = 0.1 1.000 0.3 = 0.1 1.000
Depressed 04 = 0.2 0.5 = 0.2 0.564 0.6 £ 0.2 0.157
Reduced efficiency in work and study 0.4 = 0.1 0.4 = 0.1 1.000 0.4 = 0.1 1.000
Awkward movement 0.1 = 0.1 0.2 £ 0.2 0.317 0.3 = 0.1 0.083
Numbness in the limbs 0.0 £ 0.0 0.0 £ 0.0 1.000 0.1 £ 0.1 0.317
Change in food preferences 0.2 £ 0.1 0.3 = 0.1 0.317 0.2 = 0.1 1.000
Nervousness 04 = 0.2 04 £ 0.3 1.000 0.5 £ 0.2 0.317
Blurry or missing parts 0.8 + 0.3 0.8 £ 0.3 0.725 0.7 £ 0.3 0.414
Impulsive 0.5 £ 0.2 0.4 = 0.1 0.655 0.4 = 0.2 0.564
Irritability, quarrels with close people. scold a child 0.6 £ 0.2 0.7 = 0.1 0.317 0.5 £ 0.2 0.317
To lose confidence and blame oneself 0.5 = 0.2 0.3 = 0.2 0.157 04 = 0.2 0.317
Take a day off from work (school) 0.0 £ 0.0 0.0 = 0.0 1.000 0.0 £ 0.0 1.000
Easily moved to tears 0.3 £ 0.1 0.3 = 0.1 1.000 0.3 = 0.1 0.564
Physical symptoms 9.6 = 1.7 9.0 = 1.7 0.395 8.1 £ 2.1 0.208
Mental symptoms 7.7 £ 2.5 7.7 = 1.9 0.759 8.5 £ 2.0 0.405
Daily-life troubles 7.3 £ 1.9 7.8 £ 2.3 0.673 7.0 £ 2.2 0.587

a) Before menses, b) During menses, ¢) After menses. Analyzed by Wilcoxon signed-rank sum test, n = 12. MDQ, Menstrual Distress Questionnaire; SEM,
standard error mean.
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Table4. QOL-related subjective symptoms: AAQOL.

AAQOL

Physical symptoms
Tired eyes

Blurry eyes

Eye pain

Stiff shoulders
Mascular pain/stiffness
Palpitations

Shortness of breath
Tendency to gain weight
Weight los/; thin
Lethargy

No feeling of good health
Thirst

Skin problems
Anorexia

Early satiety
Epigastralgia

Liable to catch cold
Coughing and sputum
Diarrhea

Constipation

Gray hair

Hair loss

Headache

Dizziness

Tinnitus

Difficulty hearing
Lumbago

Arthralgia

Edematous

Easily breaking into a sweat
Frequent urination

Hot flush

Cold skin

Mental symptoms
Irritability

Easily angered

Loss of motivation

No feeling of happiness
Nothing to look forward to in life
Daily life is not enjoyable
Loss of confidence

Reductance to talk with others
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Before
Mean SEM
39 = 0.3
36 £ 0.2
1.9 £ 04
43 = 0.3
32 = 04
1.8 = 0.3
1.7 = 0.2
3.5 = 0.3
1.1 = 0.1
3.5 = 0.2
2.5 £ 0.3
22 £ 04
2.8 £ 0.3
1.8 = 0.3
1.8 = 0.3
1.4 = 0.2
1.4 = 0.2
1.3 = 0.2
1.8 = 0.3
2.5 £ 0.3
1.8 = 0.3
3.6 £ 0.2
2.5 = 0.2
2.5 £ 0.3
1.4 = 0.2
1.8 = 0.3
33 + 0.4
22 £ 04
2.8 = 0.2
32 + 0.2
2.8 = 0.3
2.1 = 0.3
2.8 £ 0.3
33 + 04
3.0 = 0.4
2.8 = 04
2.5 = 0.3
2.8 = 04
2.5 = 0.3
2.5 £ 0.3
24 = 0.3
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Mean

3.9
3.3
2.1
3.9
3.3
1.7
1.7
2.6
1.3
3.3
2.5
2.3
2.3
2.3
1.6
1.0
1.2
1.3
1.4
2.1
1.7
3.2
2.2
2.1
1.6
1.6
2.8
1.8
2.5
3.1
2.4
2.2

2.3
2.8
2.6
2.7
2.5
2.5
2.3
2.7
2.5

H+

H

H+

H

H+

H

H+

H

H+

H

H+

H

H+

H

H+

H

H+

H

H+

H

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

4 weeks

SEM

0.2
0.4
0.4
0.3
0.4
0.3
0.2
0.3
0.2
0.3
0.3
0.3
0.1
0.2
0.2
0.0
0.1
0.1
0.2
0.4
0.3
0.3
0.3
0.3
0.2
0.2
0.3
0.3
0.3
0.2
0.3
0.3

0.3
0.3
0.4
0.4
0.3
0.3
0.3
0.4
0.3

P value

1.000
0.388
0.603
0.206
0.914
0.655
1.000
0.206
0.180
0.564
1.000
0.405
0.129
0.068
0.706
0.059
0.083
1.000
0.198
0.288
0.480
0.236
0.157
0.129
0.157
0.180
0.083
0.046
0.336
0.763
0.190
0.655

0.103
0.096
0.132
0.763
1.000
0.157
0.180
0.480
0.739

Mean

4.0
3.2
1.9
3.8
3.1
1.8
1.8
2.9
1.6
3.2
2.4
2.3
2.3
2.0
1.5
1.2
1.3
1.5
1.7
2.3
2.0
3.4
2.2
1.8
1.6
1.7
2.6
2.0
2.3
3.1
2.4
2.1

2.4
2.8
2.7
2.3
2.1
2.3
2.2
2.6
2.6

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

H+

8 weeks

SEM

0.2
0.3
0.3
0.3
0.4
0.2
0.3
0.3
0.3
0.3
0.3
0.4
0.3
0.2
0.2
0.1
0.2
0.2
0.2
0.3
0.3
0.3
0.3
0.2
0.2
0.3
0.3
0.3
0.4
0.3
0.3
0.3

0.3
0.4
0.4
0.4
0.3
0.3
0.3
0.4
0.4

P value

0.655
0.248
1.000
0.129
0.792
0.706
0.589
0.038
0.059
0.206
0.763
0.317
0.161

0.317
0.257
0.180
0.157
0.317
0.480
0.429
0.527
0.414
0.206
0.011
0.317
0.317
0.014
0.157
0.161

0.748
0.129
1.000

0.257
0.096
0.206
0.160
0.132
0.038
0.157
0.739
0.527
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Depressed 23 £ 03 23 = 03 1.000 20 = 0.3 0.454
Feeling of usefulness 21 £ 0.3 23 = 0.3 0.739 22 = 03 0.739
Sallow sleep 40 = 0.2 28 £ 0.3 0.013 23 = 04 0.005
Difficulty in falling asleep 3.8 £ 0.3 32 £ 0.3 0.035 26 = 0.3 0.012
Pessimism 28 £ 04 27 + 0.4 0.317 25 = 03 0.206
Lapse of memory 3.0 £ 0.3 27 £ 04 0.527 2.5 = 04 0.058
Inablity to concentrate 28 = 0.3 23 = 0.3 0.034 23 = 04 0.038
Inability to solve problems 22 = 03 23 = 03 0.655 20 £ 0.3 0.480
Inability to make judgments readily 23 = 0.3 2.1 £ 0.3 0.180 2.1 = 04 0.317
Inability to sleep because of worries 23 = 03 20 = 0.3 0.157 1.8 = 0.3 0.014
A sense of tension 27 = 0.4 25 = 04 0.317 23 = 03 0.103
Feeling of anxiety for no special reason 2.5 £ 04 1.8 = 0.2 0.024 1.8 = 0.3 0.046
Vague feeling of fear 1.8 = 0.3 1.5 = 0.2 0.103 1.4 = 0.2 0.103

Analyzed by Wilcoxon signed-rank sum test, n = 12. QOL, quality of life; AAQOL, Anti-Aging QOL Common Questionnaire; SEM, standard error mean.

Table5. QOL-related subjective symptoms: SF-36v2.

Before 4 weeks 8 weeks

SF36v2

Mean  SEM Mean SEM P value Mean SEM P value
Physical functioning (PF) 92.10 £ 1.70 88.80 + 2.80 0.084 89.60 = 2.90 0.389
Role physical (RP) 94.81 £ 2.41 91.68 = 3.47 0.416 95.84 = 1.93 0.593
Bodily pain (BP) 68.30 = 5.50 74.80 £ 6.30 0.172 76.00 = 5.30 0.085
General health (GH) 64.80 = 4.60 64.30 = 4.20 1.000 68.90 = 5.80 0.330
Vitality (VT) 43777 = 4.74 4535 = 5.92 0.166 5470 = 6.06 0.032
Social functioning (SF) 88.54 = 5.64 84.38 £ 6.18 0.340 90.63 £ 5.36 0.891
Role emotional (RE) 88.21 = 3.15 89.58 = 3.42 0.799 88.88 * 3.30 0.932
Mental health (MH) 63.30 = 3.60 63.80 = 4.30 0.952 72.50 = 4.70 0.024
Physical functioning NBS (PF_N) 52.81 £ 0.92 50.98 = 1.54 0.071 5143 = 1.56 0.321
Physical role functioning NBS (RP_N) 54.31 £ 1.11 52.86 = 1.60 0.416 5478 = 0.89 0.593
Bodily pain NBS (BP_N) 46.67 £ 2.50 49.61 += 2.87 0.192 50.19 = 2.42 0.075
General health NBS (GH_N) 53.35 = 2.36 53.08 £ 2.17 0.929 55.43 = 3.01 0.414
Vitality NBS (VTVT_N) 43.76 = 2.31 44.50 = 2.88 0.380 49.08 = 2.95 0.032
Social role NBS (SF_N) 52.55 + 2.54 50.67 £ 2.78 0.344 53.48 = 2.41 0.787
Emotional role functioning NBS (RE_N) 51.53 = 1.41 52.14 £+ 1.53 0.799 51.85 = 1.47 0.932
Mental health NBS (MH_N) 48.64 = 1.80 48.85 + 2.18 0.858 53.28 = 2.40 0.022
Physical component summary : PCS 52.83 £ 2.17 52.63 £ 2.30 0.844 51.78 = 2.70 0.308
Mental component summary : MCS 4533 £ 2.23 46.66 = 2.45 0.328 51.24 £ 2.73 0.004
Role/social component summary : RCS 53.57 = 2.46 52.07 £ 2.85 0.754 5273 £ 2.58 0.433

Analyzed by Wilcoxon signed-rank sum test, n = 12. QOL, quality of life; SEM, standard error mean.

(12)



[ 4 o ok S A4S 5

Table 6. Physical findings

Physical examination
Body weight

Body fat percentage
Fat mass

Lean body mass
Muscle mass

BMI

Basal metabolic rate
BP systolic

BP diastolic

Pulse rate
Menopause-related hormones
E2

Progesteron
DHEA-s

LH

FSH

Biocemistry

TP

Alb

BUN

Cre

UA

AST

ALT

v-GTP

ALP

LDH

CPK

TC

TG

LDL-C

HDL-C

T-Bil

Cl

Mg
Fe
FPG
CRP

kg
kg
kg
kg
kg
kcal
mmHg

mmHg
/5%

pg/mL

ng/mL

png/dL
mIU/mL
mlIU/mL

g/dL
g/dL
mg/dL
mg/dL
mg/dL
U/L
U/L
U/L
U/L
U/L
U/L
mg/dL
mg/dL
mg/dL
mg/dL
mg/dL
mEq/L
mEq/L
mEq/L
mg/dL
mg/dL
png/dL
mg/dL
mg/dL

Before
Mean SEM
523 = 2.1
26.7 £ 1.9
14.3 = 1.5
38.0 = 1.0
359 £ 0.9
21.2 £ 0.7

1,097.3 = 29.9
106.0 = 3.3
67.5 = 2.6
71.4 = 2.3
142.7 = 56.5

3.5 = 1.7
1499 = 22.1
11.9 = 3.6
25.6 £ 10.1
74 = 0.1
47 = 0.1
10.9 £ 0.7
0.67 = 0.03
4.0 = 0.3
15.8 = 0.7
14.0 = 1.1
23.6 £ 3.6
56.3 + 3.7
162.5 = 5.9
71.0 = 11.0
220.6 = 6.6
779 £ 12.8
121.0 £ 5.5
79.7 £ 3.6
0.70 £ 0.08
139.8 £ 0.6
4.4 = 0.1
104.8 = 0.6
9.7 £ 0.1
24 £ 0.1
109.3 = 10.3
847 = 1.8
0.08 = 0.04
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Mean

52.7
26.8
14.5
38.2
36.0
21.4
1,103.8
104.8
65.0
74.5

116.4
1.7
124.9
13.0
27.3

4 weeks

SEM

2.2
2.0
1.6
1.0
0.9
0.7
30.5
3.3
1.9
3.5

33.4
0.8
18.4
4.6

P value

0.134
0.743
0.429
0.412
0.486
0.095
0.309
0.686
0.281
0.174

0.712
0.071
0.027
0.498
0.796
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Mean

52.5
26.4
14.3
38.3
36.1
21.3
1,103.8
104.4
66.6
73.8

97.4
5.8
146.9
12.1
26.9

7.1
4.4
11.5
0.67
4.0
16.3
13.1
27.9
57.8
159.1
68.7
215.7
77.8
119.2
76.1
0.68
139.0
4.3
105.8
9.3
2.2
101.6
83.4
0.05

H+

H+

H+

8 weeks

SEM

2.3
1.9
1.6
0.9
0.9
0.8
30.8
3.0
1.9
2.6

19.9
2.8
17.1
4.4
12.1

0.1
0.1
0.5
0.03
0.3
0.7
1.3
7.7
4.4
5.5
7.5
6.3
11.0
5.7
3.9
0.05
0.4
0.1
0.4
0.1
0.0
8.7
1.7
0.01

P value

0.540
0.547
0.929
0.488
0.462
0.494
0.458
0.669
0.534
0.150

0.479
0.262
0.789
0.944
0.866

0.020
0.004
0.497
0.672
0.957
0.377
0.421

0.421

0.347
0.455

0.791

0.199
0.987
0.443
0.104
0.860
0.121

0.236
0.111

0.004
0.029
0.374
0.364
0.433



Hematology
WBC

RBC

Hb

Ht

MCV

MCH
MCHC

Plt

/uL
x1074/uL
g/dL
%
fL
pg
%
x1074/uL

5,983 =

440.8 =

13.6 =
42.2 *
958 *
309 =
32.2 %
28.2 %

388
9.9
0.2
0.7
1.0
0.4
0.2
1.6

Glycative Stress Research

Analyzed by Wilcoxon signed-rank sum test, n = 12. QOL, quality of life; SEM, standard error mean.
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5,742 = 344 0.578
438.4 £ 8.2 0.665
13.5 = 0.2 0.449
424 £ 0.6 0.661
96.8 £ 0.8 0.039
30.7 £ 0.3 0.579
31.8 = 0.2 0.049
273 £ 1.5 0.055
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Fig. 1. Menopause-related hormones in blood.
a) Estradiol (E2), b) Progesterone, ¢) Luteinizing
hormone (LH), d) Follicle stimulating hormone (FSH),
€) Dehydroepiandrosterone-sulfate (DHEA-s).
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[HEAR DE | EERIR  FeATIESE & DIk

AABHEEICOWTIZ N TR S MO KRR %
FiAT 10, Sz 6 M HTdH b. PSQI-TIZDWT L, [
RO, AIRFERAYS A& b H B EEAY 5 A 4[],
I PG PR . BB RRIRE R 28 5 AT ep 3 A B 2Cks% L7z MART
iOPSQIG X5 & b A EICLFEL /2. SHEOREE D
ZIZFBROR RAE S, BRIERIEER R ICOVTIE
HHESEWIE, ABEEOMRICL) [HEIRO ]
DRET LI EHIRENT,

PSQI-Ji%. %5 1 R CH B o 4 B IZ L B
T HRAEROLED B bz (Fidldwi b F
Bl + EHEERE) Y HEIROE (2.1 £0.1 -~ 1.5£0.2, p
=0.008). AMRER (2.3+£0.3 = 1.7+0.3, p=0.034).
BEFR A (1.4 0.2 = 1.0 £ 0.0, p = 0.046), HH &
Wik (1.7 0.1 > 0.7+0.2, p=0.002) DAITHEE
12t L7z PSQIG XM EREE (9.5 + 0.4) 7 & R
% (7.1+0.7) ICEEICH#ELZ (p=0.005),

B2 ER ClL 4 HM OB RS OMAHIZ LY LT o
CPSQI-JHREERDOYFE RO SN GEitidwind
I £ HEEEFE) D, EROE (2.0 £0.4 = 0.8 0.6,
p=0.006). AIRE:R (2.0+0.9 = 0.8+ 1.0, p=0.016).
BEMREER (1.7 £ 0.5 — 1.0 = 0.8, p = 0.011) . [ IR N
(1.3 £ 0.5 = 0.7 0.5, p=0.034), H &K (1.5
£0.820.5+0.7 p=0.026) DAITHHEEIILFEL 2.
PSQIG I3 FEEE (9.0 + 1.7) 2 SEEREEE 2 L (3.9 +
2.1) ICAEIZYFEL T (p=0.005),

5 3 AR CIlE. 2B OBERMOMAHIZ L) LUT ol
<PSQI-J HREIEROEE A RO Sz (RiEwingd
I + fEHEE )Y EIROE (2.1 £ 0.1 — 1.0 £ 0.0,
p<0.01), AHRER (2.1 £0.2 > 1.1 £0.3, p <0.01),
BEMREFRT (1.6 £ 0.1 — 1.1 £ 0.2, p < 0.05). R K%k
(0.8+0.1 > 0.5+0.2, p<0.05). HHERKHE (1.3 +
02 >03+0.1,p<0.01) DAITTIHREEIILEL T,
PSQIG &, I HI CIZIREE R E (8.0 £ 0.5) £ & MR
E%L (40+07) 122%#EL (p<0.01),

AR ERClX, 4 B OBERGOMHIZLY LIT o
<PSQI-J BHREROUENBOL N (FRIFwInd
IME + fEHEEE), EIROE (2.0 £0.0 = 1.0 £ 0.1,
p=0.001), AIREEH (1.8+0.2— 0.7+ 0.2, p=0.004).
Hp B e (1.5 £02 - 04 +02,p=0.012) DA 7
WA EIZE L7z, PSQIGIX., R A CIZEEERE (8.2
+04) POMEMEEZL 4.2 £0.6) (Zk#ELZ (p=
0.006),

555 B Tl S oMM HIZL ) LUT o
< PSQI-J HRIEROLEHED RO b7z (Ritldwihd
FHE + R 0 BEIROE (2.0 £0.4 = 0.8 +0.4,
p=0.002), AIREERT (1.8 0.8 = 0.8 £ 0.9, p=0.008).
MEMRFEER (1.8 £0.4 — 1.1 0.7, p =0.007). BEIRH
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(0.8+0.9—=0.0+0.0, p=0.023) DAATHHEIIL
# L7z, PSQIGIL. AT CTIZBRERE (8.8 + 1.9) 2°5
MEARFE S 72 L (3.8 £ 1.3) ICtk#E L7z (p<0.01),

SIS HE I DOV TUE, SADT A IEREE 2 L, 6 ML
FEREREED Y &L, 6 ~ QAR EREE, 9 EE
BEEELE LY,

SO ER (5 605) Tk, SHEHICEELREN D - 7
HE L, EROE 20+00—-1.5+05—->11+0.5,p
=0.002). MEAREEH (1.8 £0.8 = 1.5+0.8 — 1.3 +0.7,
p=0.025) OHRTH o7z SHOREBRKERIL, FALE
WCEDHEROE D YE L, DF AN AD N, THARE
RoO—H ORI, JEHHF) BSEM L7225, —F T, Kikk
WVE VW EIISEINT, AT TY, HAMELREOFEFY
JERIZZAEDEED ST, TS OFEIRAER 2 —HRH 2%
L. SNCEBLHE AN LA 72 WTREE AR L TV 5,

PSQIG 2271, M TIZBERE (7.8 +2.0) 2°5
4B ERE (6.3 £2.5), SHMBBEERE (5.4 +2.1)
ICHBICWE L2 (p=0.004). A7 5K [HER
BEERL | OB ICIZES R o7, SR EOPSQIG
27 (EHED &, R Ecoxay (810, 42 i
EEREE 53 H~5 5 IFRERETH L) FIHE 8.0
PLE)ICHRTL o2V E WIS H ), s
BOAIT7IEE IR ~ESHOFT2HFHIZE D -7

Al O BB T B AR IR A3 5R - B R AT 2ok | o 45
ELT, OTNEROE | KT ORKE LT, FEAEMEERIC
EETALEANLAE N &, QELEDOLEHDATIL,
LB ANV AD—IEME N LA, TERIVE VKT %
YT LD TRIRAD D S 2 LR ENT. FAEME
ROWBEIZH o TE, LHAMLRICL S [EROHE |
T 2T 2R AFRE L T hVEHFRE LS
MzZCl@EYEZELOMH] PEFTLVEHENSIND,

MERE DHF AL A, 25704 KRARIVE Y

AT HA FRVE Y OR BT Fig. 2 127351,

TATIE TOAT A R R FRIVE S RBEY OB E & A D
&L THEIROE | A3Cs® L7z B2k, DHEA R EY (7
YFoA7Fa Y [ANl T F+ a5 /0 [Et]) BAAEEI
W2 IVF =V RIHTEEMI I L% A 572 (Table 7))
O RIE EIROEA S F 5 &, DHEA AN
LUHEHEZ RL TS, ZOREBETIE, HEEDOLH A
LARAMIZSIIE R o7z LM SN,

— 77 GO B EEAEMBEE ISV LE AN A
o7 MEEND, L AN ABEOANDOYE, [T
ROHE | hxETHE, LDHANVADEREL, €1ET
BOTHo2a)VF =Wy, LF AN AN
P LAV DIREEIZHE L B B 5 VIR 5. 20720,
ATHARRBVECRBEWETADE, LHANLA
WERICHIN L Tz avFy — L RRHEY (11-0H-
An. 11-OH-Et) I3 A§5 L2 b fMEND, K
WZE T COIIEHAL I TE R h o 72,
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Fig. 2. Metabolic pathways of steroid hormones.

17-KS

The figure is prepaed based on the contents of References 18) and 19). DHEA, dehydroepiandrosterone; THF,
tetrahydrocortisol; THE, tetrahydrocortisone; An, androsterone; Et, ethiocolanolone; KS, ketosteroid; P450, cytochrome
P450; HSD, hydroxysteroid dehydrogenase; Red, reductase.

Table7. Impact of improved "sleep quality" in normal subjects with psychosomatic stress: Increased DHEA metabolites.

Before 4 weeks P value

DHEA-derived metabolites

Free DHEA mg/day 0.19 = 0.09 0.15 = 0.04 0.630
An mg/day 0.73 + 0.18 1.02 = 0.24 0.037
Et mg/day 0.80 = 0.18 1.03 = 0.21 0.023
Cortisol-derived metabolites

Free cortisol pg/day 30.35 £ 5.73 26.59 = 5.80 0.232
11-keto-An mg/day 0.02 = 0.00 0.02 %= 0.00 1.000
11-keto-Et mg/day 0.19 = 0.06 0.20 = 0.06 0.516
11-hydroxy-An mg/day 0.58 = 0.18 0.48 = 0.13 0.098
11-hydroxy-Et mg/day 0.17 = 0.07 0.18 = 0.07 0.607

Results are expresses as mean = SEM, n = 11. Reference 6) Takabe W, et al. Glycative Stress Res. 2016; 3: 110-123. DHEA, dehydroepiandrosterone; An,

androsterone; Et, ethiocolanolone; SEM. Standard error mean. Source:
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[MEROE ] KTIEA T =V WO T2 EIRT 5,
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ODE|ETZ2RIFEAT =V FME T EL L, Bl
O A T = v R TR ER L, [ IERR O E
T 5%,

SRIOFFTIE, FEMBEICLLLHEAN ALY,
BELLTINF =V TUEER A LCL THER OB KT
EELZLTWZOT, BREIOA T M= Y 5Widt 774
TIUVLANVEDERTLTWS SN D,

[HEIROE | KT ix, BEOEEB LA L F 2 5k
ICH B BT T3, (A ERLIRTA R EvwH 72
JCABIEEBICAR) G S) GBI MK T T 5,
A REBREELSEL 20, AL T AR &
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SHOFEFTIE, EREPEECILZ0FAMLRIZLD

Table 8. Cortisol and DHEA-s after astaxanthin intake.

Before
Cortisol png/dL 922 £ 328
DHEA-s png/dL 84.05 + 43.24

[MEROE ] (KTREIZHY, BELLBEMOFL XL v

GWERTEALC BERETE TH P REERE] &2 7k
boLHERE NG,
DHEA®D HE#

Wz, Sl OB BT 5 DHEA-s DR ICOWT, #
BT b, —DOOWEEMEELT, LEAN RIS EL TR
BHICDHEAFEE S Z 52 L, F0E, L AML
AN AUZDHEA DS TT DL N2 R S ((RIEDS RS
CDHEAIZHA) L#EMEINLZETH D,

DHEA O $il#FERE 12 oW Tld, RAIDOE 7%
WS, DHEAZGW 83 2 KT- L LC, avFatul
YVAVA) Y, TUuS s F R ERNSNT VS, LF
ANVARDNDLETNVF =V EH L, T VF =)/
DHEA-s It AN, L H ANV ADERT A& 2V F ) —
VAL TF L, I F V' — V/DHEA-s LI T 52 &7
MHENTWD,

JATHIZE T Ud Table 8°° Tlx, DHEA-s& I )VF YV — )b
e B4 L. DHEA® ¥ (E DHEA-s/ 3V F > — )b
i 25 10.9 = 13.0 (438) — 12.0 (8:8) & ¥ @I H -
72 (A F > —)V/DHEA-s ILIFE T, S b 0ZEAL
. TR FH T UBRGICL), [OH AN L RAARDER
WL DFANLARPLT 272D IRE I 2 Tz
DHEA-s 28 JE A b L ABfFIREDIREEIC R 572 ] LT &
bo TOZ &L, MEMEIZDHEA-s 258 2 TW A A1
i TOHAPL 2O TFIZEWET A L 24 )VE » DHEA
LRSI A TRENE | 8B Z & BEH T 5,

INnH0kFE 2 ME L LT, 4 oDHEA-s DAL
(Fig.1-e) |2 3 2 3% A A5,

0] OB BRE VX AR B AE AR O 3R PARE AT L PE SR & T
Bbo o T, WAENERIZE S LH AN ZEdH HHFEE
Mo/ FHETE S,

B LOHD4EMDZEAL:
149.9 +76.5 ng/dL = 124.9 £ 63.9 ng/dL (p = 0.027)

COFTRIT4EM T [IEROE | e L LF AML A
D L7z RE R e E TR N L T w72 DHEA
TWHBICICRE -7 (THhDEABIETLL) LEz2on
Do 4B THEIRDE ] A5cksE L7z 2 L. PSQI-JX
a7 PSQIG DA HE A, OSAMEREMEIZBITS [
2T (AR & MEARAESRE) | A2 7OEBERLEIZLY RS
N<Tw5b,

4 weeks 8 weeks
6.89 £ 2.23%* 712 £ 2.48%*
82.43 £+ 4537 71.38 = 34.56%*

Results are expresses as mean = SEM, n = 20, **p < 0.01 vs Before. Source: Reference 36) Iwabayashi M, et al. Anti-Aging Medicine 6(4): 15-21,
2009. Astaxanthin, AstarealR (AstaReal Inc., Tokyo, Japan) at a daily dose of 12 mg per day; SEM. Standard error mean.
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CEDLHANLV AR T A HIIAER L7722 & 2 RIE
LTwWb, 4BICEELZHEAEL T, HEFTMDQ®
[FIRDZ L7720, RoRIZA-72032] [HE H] [T
KADHAH (B - I - B L)), ARTMDQD [ IR
NELZZD, Ry NIZA-720$5] ALz, MDQ A
YWELHHEL T LDHEAN L ZAOERF] BT o5,

4HH»S 8 HHETHOEIL:
124.9 + 63.9 pg/dL = 146.9 + 59.2 ug/dL (p = 0.001)

AF LAY E LIER L AIVIZED Wik ERE A5, 458
58 HF T MEROE ] S IREE DS & SITH W72 R,
DHEA A 2SI L 72, MAEED LRI D% 5728 0
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