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Summary
Glucosylceramide extracted from Tamogitake (Pleurotus cornucopia var. citrinopileatus) is expected to lead to skin

improvement effect. Therefore, we have developed at 50 mL beverage containing 0.6 mg glucosylceramide extracted
from Tamogitake. It has a final purpose is to clarify the safety and efficacy for human in this developed beverage.
As a first step, we were carried out a trial to 33 Japanese women of the 40-60 years old to be troubled with skin
roughness by an open trial system.

During 12-week trial period, it was drunk this developed beverage of 50 mL/day to 33 subjects. The subjects were
allowed to visit the drinking start day (0 week), 6 weeks and 12 weeks. And, we performed medical examination,
laboratory tests and skin checks by instruments to the visited subjects.

As a result, this developed beverage which contained 0.6 mg glucosylceramide was suggested to be safety by
50 mL/day drinking of 12 weeks. In addition, it was also suggested that it might be useful for arranging disturbed

epidermal turnover rate.
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Table 1 The Exclusion Criteria'’

Exclusion Ceriteria

1. Medicine, allergy to foods, atopic dermatitis, contact derma-
titis and the one of skin hyperesthesia.

2. Person who develops hay fever or the person taking medi-
cine to hay fever.

3. A person of great surgical history in the digestive system,
also those who have failed to respiratory and heart.

4. Person who has an extreme sunburn, the person who can’t
avoid a sunburn and the person who plays golf in the test
duration.

5. The person who cares facially especially.

6. Those who had regular use can affect this study drugs and
quasi-drugs, supplements, health foods, etc.

7. Person who plans to go to overseas travel and sea bathing,
etc, in the test duration.

8. If you are scheduled to be 400 mL blood donation during
the test period. Who was 200 mL blood donation within
four weeks. Those who carried out the component blood
donation within two weeks.

9. Who or pregnant breast feeding. Or, those who wish to be-
come pregnant during the study period.

10. Others, those who investigators and test implementation
chief is determined to be ineligible.
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Table 2 Clinical Laboratory Test

Urinary
Qualitative /
semi-quantitative
Examination

Biochemical Test Hematology Test

- Total protein (TP) - White blood cell | - Urinary specific

- Albumin (Alb) (WBC) gravity
- Total bilirubin (T-Bil) | - Red blood cell - Urine pH
- Total cholesterol (TC) | (RBC) - Urinary protein
- HDL cholesterol - Hemoglobin - Urinary sugar
(HDL-C) (Hb) - Urinary ketone
- LDL cholesterol - Hematocrit (Ht) body
(LDL-C) - MCV - Uric blood
- Triglyceride (TG) - MCH - Urine bilirubin
- Blood urea nitrogen - MCHC - Urinary uro-

(UN)

- Creatinine (Cre)

- Uric acid (UA)

- Aspartate ami-
no-transferase (AST)

- Alanine aminotrans-
ferase (ALT)

- y-Glutamyltransferase
(y-GT)

- Alkaline phosphatase
(ALP)

- Sodium (Na)

- Potassium (K)

- Chlorine (Cl)

- Fasting blood glucose
(BS)

() within the abbreviation.

- Platelet (Plt) bilinogen

Table 3 Evaluated Table for Determine of Skin Texture'

Score Contents

Loss of the skin groove and the crista cutis,

—20 Exfoliation of a wide range of the stratum corneum.

Obscuring the skin groove and the crista cutis,
Exfoliation of partial stratum corneum.

-1.0

The skin groove is recognized but there is a flat state,

0.0 Ambiguous form of crista cutis.

1.0 A clear state the skin groove and crista cutis.

The state that the skin groove and crista cutis are

20 complete clearly.
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Table 4 Changes in Body Weight and BMI Values by 12 weeks

Intake.
Start Intake 6 weeks 12 weeks
date
n 33 33 32

Body Weight (Kg) 5345 + 1.60 53.62 = 1.59 53.05 + 1.62

BMI Values 21.56 = 0.63 21.61 £ 0.62 2144 + 0.64
Mean=Standard Error

Table 5 Changes in Biochemical Test by 12 weeks Intake.
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Biochemical Test Unit Reference Value Start(inztagkge) date 1(2’1 vzve3e2k)s
TP /dL 6.7-8.3 714 = 0.06 703 = 0.06°
Alb g/dL 3853 443 + 003 438 = 0.04
UN mg/dL 8-22 132 = 05 137 = 06
Cre mg/dL ?ﬁgigfégg 0578 = 0013 0586 = 0,013
UA mg/dL gg;?g 472 + 017 444 = 0.20
TC mg/dL 130-219 2166 + 56 2082 + 5.3¢
LDL-C mg/dL 70-139 1238 = 46 1269 + 5.2
HDL-C mg/dL %ﬁiﬁ 748 + 33 748 * 36
TG mg/dL 35-149 80.6 + 5.8 706 + 5.3¢
T-Bil mg/dL 02-1.1 0.64 = 0.04 066 + 0.05

AST (GOT) U/L 10-40 21.30 + 1.20 23.00 + 2.20

ALT (GPT) U/L 5-45 21.20 = 2.70 22.80 + 370
ALP U/L 110-360 194.00 + 11.80 19140 = 11.40
y-GT UL e 29.90 + 500 2960 * 6.00
Na mEq/L 135-147 14160 + 0.30 139.90 = 0.207
K mEq/L 36-5.0 406 + 0.05 416 + 0.06
al mEq/L 98-108 1038 + 0.3 103.1 = 0.3¢
BS mg/L 70-109 88.2 = 16 884 = 14

Mean=Standard Error

#: Compared with start intake date in pared-t test, significant difference (p < 0.05).
##: Compared with start intake date in pared-f test, significant difference (p < 0.01).



Table 6 Changes in Hematology Test by 12 weeks Intake.

Start Intake date 12 weeks

Hematology Test Unit Reference Value (= 33) (= 32)
WBC JuL ﬁfgggg:gﬁgg 5284.8 + 2056 5396.9 + 263.3
RBC X10%/uL S 442.2 = 44 4382 + 5.1

Hb g/dL Mo 1261 = 0.21 1266 = 0.25
Ht % pmele 3911 + 0.52 38.30 + 0.58
MCV fL A 88.5 + 09 877 + 0.9%
MCH bg MBI 28,51 + 041 28.88 + 0.42¢*
MCHC % PGB 32.18 = 0.17 32.91 = 0.19%
Pl X101/4L 13.0-36.9 25.80 + 103 25.07 = 107

Mean=Standard Error
#: Compared with start intake date in pared- test, significant difference (p < 0.05).
##: Compared with start intake date in pared-¢ test, significant difference (p < 0.01).
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Table 7 Changes in Urinary Qualitative / semi-quantitative Examination (Urine specific gravity and Urine pH) by 12 weeks Intake.

Urinary Qualitative Reference Value Start Intake date (7 = 33) 1(2nvie3ezl;s
Urinary specific gravity 1.005-1.030 1.020 + 0.008 1.019 + 0.002
Urine pH 5.0-8.0 6.23 + 0.15 594 + 013

Mean=Standard Error

Table 8 Changes in Frequency Distribution of Urinary Qualitative / semi-quantitative Examination (Urine urobilinogen, Urinary
protein, Urinary sugar, Urine bilirubin, Urine ketone and Uric blood) by 12 weeks Intake.

Urinary Qualitative Urllr}ary
urobilinogen
(Reference value) (+)

Urinary protein Urinary sugar

) )

Start Intake

Start Intake Start Intake

Decision date 12 weeks date 12 weeks date 12 weeks
- 0 0 23 20 33 32
* 33 32 7 12 0 0
+ 0 0 2 0 0 0
2+ 0 0 0 0 0 0
3+ 0 0 0 0 0 0
4+ 0 0 1 0 0 0
Urinary Qualitative Urine bilirubin Urinary ketone body Uric blood
(Reference value) () -) ()
Decision Start Intake 12 weeks Start Intake 12 weeks Start Intake 12 weeks
date date date
- 33 32 33 32 25 26
+ 0 0 0 0 1 2
+ 0 0 0 0 5 2
2+ 0 0 0 0 0 1
3+ 0 0 0 0 2 1
4+ 0 0 0 0 0 0
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Table 10 Changes in the Change Quantity Value of VISIA® Evolution Score on Right Face

Start Intake date 6 weeks 12 weeks
Change Quantity Value of Spots Score 0.000 = 0.000 —0.047 = 0.048 0.038 + 0.048
Change Quantity Value of Wrinkles Score 0.000 £ 0.000 0.170 = 0.146 0.002 + 0.182
Change Quantity Value of Texture Score 0.000 = 0.000 -0.032 = 0.071 —0.116 = 0.089
Change Quantity Value of Pores Score 0.000 = 0.000 —0.020 = 0.042 —0.086 + 0.061
Change Quantity Value of UV Spots Score 0.000 = 0.000 —0.212 = 0.062% —0.453 = 0.097##3
Change Quantity Value of Brown Spots Score 0.000 = 0.000 0.188 = 0.099 0.096 = 0.108
Change Quantity Value of Red Arias Score 0.000 = 0.000 -0.063 £+ 0.046 -0.022 = 0.040
Change Quantity Value of Porphyrins Score 0.000 = 0.000 0.041 = 0.040 -0.031 = 0.054

n=31

Mean=Standard Error

% The Change quantity value = (measurement score of 6 or 12weeks) — (measurement score of intake start date)
#: Compared with intake start date in Sidak’s multiple comparison test, significant difference (p < 0.05).

##: Compared with intake start date in Sidak’s multiple comparison test, significant difference (p < 0.01).

$: Compared with 6 weeks in Sidak’s multiple comparison test, significant difference (p < 0.05).

Table 11 Changes in Measurement Value and the Change Quantity Value of Skin Surface Hydration (AU Units), the Transepidermal
Water Loss (TEWL, g/hm? and Elasticity (RO Value) on Right Cheek by 12 weeks Intake.

Start Intake date 6 weeks 12 weeks
Skin Surface Hydration 41461 + 2.332 44402 + 2.638 44,673 = 2.684
TEWL 10.13 = 0.83 10.71 = 0.92 10.58 = 0.61
Elasticity (RO Value) 0.173 = 0.009 0.179 = 0.009 0.176 = 0.010
Change Quantity Value of Skin Surface Hydration 0.000 = 0.000 2.941 £ 2.061 3.212 £ 2.621
Change Quantity Value of TEWL 0.00 = 0.00 0.58 = 0.71 045 = 0.75
Change Quantity Value of Elasticity (RO Value) 0.000 = 0.000 0.006 = 0.004 0.004 = 0.005

n =31
Mean=* Standard Error
#%: The Change quantity value = (measurement value of 6 or 12weeks) — (measurement value of intake start date)

Table 12 Changes in Measurement Value and the Change Quantity Value of Skin Surface Hydration (AU Units), the Transepidermal
Water Loss (TEWL, g/hm? and Elasticity (RO Value) on Right Forearm inner part by 12 weeks Intake.

Start Intake date 6 weeks 12 weeks
Skin Surface Hydration 29.595 + 1.087 28.817 = 1.071#* 33490 = 1.014%
TEWL 447 = 0.36 440 = 0.20 5.02 = 0.19
Elasticity (RO Value) 0.202 = 0.011 0.192 = 0.011 0.205 = 0.011
Change Quantity Value of Skin Surface Hydration 0.000 = 0.000 =0.777 = 0.817%* 3.895 = 1.026%
Change Quantity Value of TEWL 0.00 = 0.00 -0.06 = 0.33 0.55 = 0.29
Change Quantity Value of Elasticity (RO Value) 0.000 = 0.000 —-0.010 = 0.006 0.001 + 0.006

n =231

Mean =+ Standard Error

»*: The Change quantity value = (measurement value of 6 or 12weeks) — (measurement value of intake start date)
##: Compared with intake start date in Sidak’s multiple comparison test, significant difference (p < 0.01).

$$: Compared with 6 weeks in Sidak’s multiple comparison test, significant difference (p < 0.01).

Table 13 Changes in Skin Texture Evaluation Value and the Change Quantity Value of Skin Texture Evaluation with MC-50T Dry
Micro Scope on Left Cheek by 12 weeks Intake

Start Intake date 6 weeks 12 weeks
Skin Texture Evaluation -1.03 £ 0.12 -0.69 * 0.16 -0.65 = 0.15
Change Quantity Value 0.00 = 0.00 034 = 0.10% 0.39 + 0.14%

n=231

Mean + Standard Error

% : The Change quantity value = (measurement value of 6 or 12weeks) — (measurement value of intake start date)
#: Compared with intake start date in Steel-Dwass’s multiple comparison test, significant difference (p < 0.05).

##: Compared with intake start date in Steel-Dwass’s multiple comparison test, significant difference (p < 0.01).



Table 14 Transition of subjective questionnaire assessment by 12 weeks Intake

Subjects Start Intake date 6 weeks 12 weeks
Q1: Moisture sense of skin -14 =02 -02 = 02% 0.0 = 0.2%
Q2: Gloss sense of skin -16 =02 -05 = 02% -02 = 027
Q3: Sense of firmness of skin -15 + 0.2 -06 = 0.3* -05 = 0.3%
Q4: Pliability of skin -12 £ 02 -0.3 = 02* -0.1 = 02*
Q5: Smoothness of skin -13 =02 -04 = 0.2° -03 = 0.3
Q6: Texture of skin -18 £ 0.3 -0.7 = 0.3* -06 = 0.3
Q7: Brightness of skin -15 02 -0.7 = 02° -06 + 0.3*
Q8: Whiteness of skin -16 =02 -06 = 02° -06 = 0.2°
Q9: Blotches of skin 25 * 02 -14 = 0.3* -13 = 0.3*
Q10: Pores -23 %03 -11 = 02% -12 =03
Q11: Cosmetic glue feeling -1.3 02 -05 = 0.2° -02 = 0.2%
Q12: Bowel movement 07 =03 08 = 0.3 07 =03
Q13: Edema of face and body -04 =03 -02 =03 0303
Q14: Feeling of exhaustion of body -06 = 0.3 -06 = 0.3 00 =03
Q15: Cold in body -04 = 04 00 =03 03 =04
Q16: Stiffness of neck and shoulder -11 =04 -10 = 04 -03 =03
Q17: Anemia 08 =04 08 =04 05 =03
Q18: Feeling of fullness 07 =03 08 = 0.3 07 =03

n=231
Mean=*Standard Error
Assessment score

—4: Baddest or Awfully, —3: Bad, —2: Somewhat Badly, —1: As bad if anything

0: Normally, 1: As good if anything, 2: Somewhat Goodly, 3: Good, 4: Very good or Absolutely
#: Compared with intake start date in Stell-Dwass’s multiple comparison test, significant difference (p < 0.05).
##: Compared with intake start date in Stell-Dwass’'s multiple comparison test, significant difference (p < 0.01).
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Fig.1 Changes in Skin Surface Hydration on right Cheek and Fig. 2

right Forearm.

H: Right Cheek M: Right Forearm Inner Part

n=31

Bar: Standard Error

##: Compared with start intake date in Sidak’s multiple
comparison test, significant difference (p < 0.01).

$$: Compared with 6 weeks in Sidak’s multiple compar-
ison test, significant difference (p < 0.01).
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##: Compared with intake start date in Sidak’s multiple
comparison test, significant difference (p <0.01).

$$: Compared with 6 weeks in Sidak’s multiple compar-
ison test, significant difference (p < 0.01).
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Fig.3 Noticeable Improvement 2 Subjects of Skin Texture by
MC-50T Dry Micro Scope on Left Cheek.
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Left Image: ID No. 016 (45years old)
Right Image: ID No. 035 (50years old)

B o wiifz iz, COERELT, 4RI
BEE N TV RHIRTIEF ALEIFRO LN D ODOKG R
RWETHRETII R Do TR E 2 b, FEE
63 H T F 2 FMAMHE-069+0.16, 1238 H TIE-065*
015 TH Y, HIMHBH LD IEFHEEZLTEH00 [R
RN RETHL720, MEKTEE, FEICKELE
MolzbDEEZ BN, TD0, SHOBEE LT,
KV Yooy EXFI LML) a3y ves 3 FE
A & IR O B K R ER R OB S 202 LT
WS BERHLLDEEZ LN, £/, HET V7 — 1
TIEAREBR U X 2 HRHSGERMEE (&K A& - 95

JEAE) 13, IR H & I LA L3 S ki o 7228,

DUEIEEE LTV 2 EEE R IE D > T LRSS
Nizo A9l L7233 TREREDADF — 7 v il
RThol2720, S, 7F 2 REREE L O LR
WerbI,

D EokE, sEX5 727 I Ve (U rainves
IF06mgEA) 1F, 37 HM I H 1A mL OERT
OEEETFH DO ERBE I, T2, NEHSESNET
BENTZEH Y — v — N =22 EHZ A LTV A
WREMEARIE 7z,

i

AWFFENE VR 25, 26 AFEEAL i E /M EINE T 7 v B
FERHS T AY — AR, s /) R— 3 Vi
MEHEREFE L SIFANVAL J R— g > ‘SmartH @
HIRE 2T 72,

SEW

1) fRHE (2001) FKZEFRE & bEs. @ 74 @ 308-316.

2) PEILEEZ, MRIEWT (1993) FRIEHH. fAf 66 : 371-379.

3) A (2007) MEPHRI VI TV ET I FOAME
ReVEEFAl & 2 DI — Wi B L OCERHRA 7 1~
TINRBEN K B RGT » FRRIR —. LA A
ATt 141-149.

4) KVWEIEH (2009) : Wi B X OEFOIRE, X
7 4 ¥ TRRE D5 FREEEE & AR REANT IZ B3 B TR,
F LA A4 TR 9 543-551.

5) MG, FEAREMT, Mz (2008) 2> =x
BRI X 2 28 oK RV ROMGE. #EBIR
BERM Y v 7 — W7 5 ¢ 40-41.

6) Al (FE) #TF (2008) /NZ - NI LahdE o kne
T Z2DiEH. HARAEGY S 19 0 116-123.

7) ZWHE, RFRICF, EHET (1991) ¥ x VRAEH
¥ (vv 77, ¥yEXY7) OLHEOLANIIERE S X
OBUIEGVE. KRBT LR ARG FE2AEBAC 2 39 ¢ 1-8.

8) MEFFIEAT, MEHA (1998) % EX ¥ 7 HukiimiPic X
5 I EUBE R E 7V~ 7 Z O MBI, HARZNb
AR EE 45 ¢ 618-623.

9) S. Hagiwara, M. Takahashi, Y. Shen, S. Kaihou, T.
Tomiyama, M. Yazawa, Y. Tamai, Y. Sin, A.
Kazusaka, M. Terazawa (2005) A Phytochemical in
the Edible Tamogi-take Mushroom (Pleurotus cornu-
copiae), D-Mannitol, Inhibits ACE Activity and
Lowers the Blood Pressure of Spontaneously
Hypertensive Rats. Biosci. Biotechnol. Biochem. 69:
1603-1605.

10) Blikg)s, WAZ, AHEC, WEISEE, gz,
e, LR, IhENTZ (2008) ¥ EFXF Y SIS
J =IO T b E—EERET V7 AR W
TREBERAB XL O7 FE—BERIS T 2EH. BAR
A - ARSI 61 1 21-26.

1) w2, #EIE, Nk &2, A% (2014) 7
T L J (Chlorella pyrenoidosa) T¥AGH 7 1) — A
DB T xH:. FRAGRANCE JOURNALA42 : 42-50.

12) HREMS (WMA) ~AVy v FEE 1 20134E 10 H
19 HELRET

13) FRRAFZEIC B3 2 M PG ET © P 20 4 7 H 31 H 4=
2k

14) REAIAT (2006) WLIREEOFEAMIE. [HbHmE:] Ot
FaIHR), mELEE, HOE  pp. 29-31.

15) HEfE (2007) K2 )& f 08 oM AT . FmAHE 28
164-168.

16) MEFEAT (2002) PR3 - WU ALkl LA S o A R
EBBAZE . HAALBE B #2358 36 1 253-261.
17) FNZKHE (1995) B2 £ B N G o M i & B e .

WAba: 44 @ 751-766.



