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RENZ BT, 2020 42121 50 A E O N4
OYHPEMBRIED 5V IHEEEEZRT I LN
TRENTEY, ZOTPLBBED 72D DHEH
(medications) DRI IMO—@EE7/-&5 2
L2002 FEICHE SN, 20K, ZOTF
BEBEILL > T0D, ZHOERE DL OXS
ROZDIZLEELRYDDOH D Z LXK At
SWEE LT HIF5 T 5,

HHLEAAE (AL, WERRIE, RREICX o THH]
g N, 61T, PAMBOFTERICL S
BHELRELEDL L, IO OFREITRK
R B W TH CTH LWEEZREIC
oTwnb?,

ARIZBWTIE, RETHEMWELTE T -
TV B G B & ORI & B L 7245 HLRRAE 12
DWCEH L, ZOMINEER] & B REME R - (
TN AL R) AL BT EBHEOBEEEIZOW
T, BMERBR L2ve Hll, FHEE, Z0L9)
GREEEMERT (7)) 20 M) 1CX 5 EHER
FEDT BB & UVh# % [ Biomedical Osteoporosis
Treatment| &FrL 727,

BB, #ERRA & £ OB HERRAE O A ERS
IZ2W\T

Bone homeostasis (&, 12, H 2D (osteoblast)
LW E AL (osteoclast) 12X > THEISNT
VoY, ML, S BRI (bone marrow
cell) O[3 REHMAL (mesenchymal stem cell)
ool B I NS, BEMRaE, M
Jld @ hematopoietic progenitor cell 2> 5 51k, &
BEN b, FA#EIE, modeling & remodeling
EXIEN D AR L o THBICH S LT
BY, TOFRMELEFHIEPHERES N TV S,
THOOMEIIIFHES L L b I2E DKL
EYBLUHA NI A DG L, TR
ENTW5B, FHiD mesenchymal stem cell (L,
% et @ stromal cell TH Y, FFMM, ik
aAiiE, O, IEDAEZ Si2afh s
%Y ZOSLOBRIIBHEL Y 7TV A
TLZE o THREI SN TS, BI21E, BIKEE
% > 737 (bone morphogenic proteins ; BMPs),
winglesstype MMTV integration site (Wnt) % > /¥
2, hedgehogs, delta/jagged % > /X7, fHhHESEA
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fapi &R (fibroblastic growth factors), £ ¥ A
)~ (insulin), 1 ¥ AV Y#EERTF (insulin-
like growth factors), & & 1213, HE MM AL &
53 Mg O 425 ] 1 (peroxisome proliferators-
activated receptorgamma ; PPAy 3 X U runt-
related transcription factor 2 ; Runx2) *'2 7 &
DYy 37 PG LT 5, mesenchymal stem
cell 2> 5 DERHMAE (adipocyte) & %\ I3 H 3F
HROWT O ES 2 D, GHER
FEDMER & OBIFRT, EH SN TS,

BB & & UHEERFR I & 5 BHEERE

FHEAE, e CtEo TEL 25 F Mo
PRREICT & B M OIS & 55 = 0D
ICERRL &R sNS, L2, o
¥ (ZZA bar v opuEEEG SR ) 12
Lo TH ISR SN D RGBS HEE XM
FEte 5 ERIC MG B RBA D726 Sb D
T, ZOFHIREbOTEEL RS Y, FH
FRIER, RO 20 BADOLHEIIB VT, 60-70
WOEED 35D 1, 80 %L LoL D 35D
218, FIERISND ERBEO LN TS, &
DT EIER L, R ERRE T, BHRE
(&, BERE, DI & OSRILEAE 2 SPEBRER
WAL EDIFRE L B2, T 7% R &
LTHEETHL EMEDITTWDE, BB LU
PRI COBRBRE (BRIKT), 35612
EEHEOPAMBOBEBIZL 2 EHER L
L, BMELRIREEA DA LICL>TBY, Fh
5 OIGHED 12D\ H R FEW DS 2N T
Wb,

KENZBWTIE, Bl AL L, 205
BUBOWTHEHBESZCAONDL Z LD,
ZOMEIEH ENTWE WY, F72 IRk
DG 2 BPERIFND 726 3 NDH, 1B8LY
I BUREFRIR I & 2 B HEE X < b s T
172, Mesenchymal stem cell 2° 5532 dH %

WIZIERFfR b &, Fh o 5L S
o () ORRICH B, BRI~ D5b
MHGET B &, B~ O LI S b
Z S, JEmRHEIRFIRE T BRI
ENBEZEZLNTWD ™Y, 2512, MR
RECIEHh IR s SR S h, £ oMl
7 & tumor necrosis factor-o. (TNF-au) 7543, 34
g% % TNF-o i, B3I L 58K
T 2V KFTH L Z RO T W
%22 72 TNF-ald, 1> A CiEfH
ZHlERITEEZRTFTOH S, 20D L1,
JlG B & OBEIRFIREB T FHIREE D 7263 2
EWHL DR o T 5,

BRFICL 2 BFMIECEHBRADS
) {EDFRET & BHEERAE DIBIR

R, FHFMNE RO EDH
i & BHBRAEO T L BHEIC O W T, BERE
Fo TR BB L T\ 5, HEHDHR - &
fLicy vy (BIET) ThHhsLFan
)V F ¥~ (regucalcin ; & {5 ¥ % Rgn) 1, ‘&
#f mesenchymal stem cell 2> & & 3 i g D 551t
(osteoblastogenesis) % ¥l L, BRIHMIIE~D 5
1t (adipogenesis) % Y413 % 2 & 2% in vitro 3£
BRICX > TRIEENTWS ¥, regucalcin %%
N & & 72 regucalcin transgenic 7 v b & >
72 in vivo (32 Tl L WEIRINLE & B =T
b7 T I EPEIIN TN M

S 5I\2, B & BRI~ b & T
L, BHBEOBEIIB Lot R 122
WTHEHL TS, ZOHT, fiTFas
YBERRENLHERH WO T TR AR
@ p-hydroxycinnamic acid (HCA) (%, &3
DL EFR L TERR AL, HEMo
iz BHE L CTERIN (BIREmW) 286+ 2
ZEIZED, PRERHIC X A MRBEEHBED
ETNVEWIC BT B EMBRIEE TR, BET 5
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CENRHBERTWS ™, BIgkDH L 2 kI,
BRI OB ERN R 1L, HCA OBERTTH S
cinnamic acid, ferulic acid, caffeic acid 8 & OF 3,
4-dimethoxycinnamic acid (2 B \W TIEFEH S 1
$, HCA IZH#TH -7 (Figure 1), 2D
£, BEGHHES R I TVwE, &5
IZ, HCA &, B M R12517 % TNF-a
WL BEIAT)E—T a YOI & 151
T2 2% 723, TOTNFollkalEHIzZ
DMMIBTERIZER T TH 5 NFxB DI AL
12D WTBY, HCA X Z DML % HE Y
BT ENPLPIZERTNGS 20,

I BUBERISET IV T v MZBWT, HCA®
HAERE 4 G- E, HERIIRRED & 7V o — Z I
FEB X OEIRIE 2 A EICYEEL, Z OER
FIRETD 725 SN B FEBD MR 2,
BRI ORI RIZB VT, HCA X, B3
fa~oopit e L, RN~ o551tz #i
TAHIEDPHREENRTWS ¥ HCA D5

COOH COOH
— —
OH
Cinnamic p-Hydroxy-
acid cinnamic acid
(HCA)
COOH COOH COOH
— — —
HsCO OH OCHs
OH OH OCHs

3,4-Dimethoxy-
cinnamic acid
(DCA)

Ferulic Caffeic
acid acid

Figure 1. Chemical structure of flavonoid cinnamic
acid and its related compounds. The molecular weight
of cinnamic acid, p-hydroxycinnamic acid (HCA),
ferulic acid, caffeic acid, and 3, 4-dimethoxycinnamic
acid (DCA) is 148.2, 164.2, 194.2, 180.2, and
208.3, respectively. HCA, which is an intermediate-
metabolic substance in plants and fruits, reveals
unique osteogenic effects.

Osteoclasts

Preosteoclasts

Stem >
cells

Mesenchymal
stem cell

Osteoblast

v

Adipocyte

Figure 2. Bioactive flavonoid p-hydroxycinnamic acid (HCA) stimulates osteoblastic bone formation and
mineralization and suppresses osteoclastic bone resorption, thereby increasing bone mass. HCA stimulates
osteoblastogenesis, which may stimulate differentiation of bone marrow mesenchymal stem cells, and suppresses
osteoclastogenesis from stem cells. Osteogenic effect of HCA is mediated through suppression of NF-xB
activation. Moreover, HCA suppresses adipogenesis in bone marrow mesenchymal stem cells. HCA may be useful

in osteoporosis treatment.
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{LEAR I BT BAEH A 51 = X A % Figure 2 |2
L7, ZDEHIZ, 79K 4 FHCA 13,
PO, FOMRR B & P SRR R % b 7
53HREERFTh 5, ZDERIKIEH~DH H
WSS,

b

FROWMPIZL D55z b 72555
FEE, B> TH L 2 BEAMEEHERES &
OCEHEOBR - THI SR SN2 FRER S
FRRAE LN 2 C, DG IARAE L 2 G B & O
PEIRIR I & 2 BHEBIEATEH SND L9 1% o
oo IO, BHMREICBIT LMD
MRS & B B RHFRET O 2 B = X LB 7212
BHENLZ LIk, b THMERFRREEM
BRICESC ZEPEMEINOOH D, TD X
I HIEBEMA ORI E & b, BHREDOT

B LG D 7200 OFBIER DOFIFEIL & b THE
BHEhb,

INFETIC, B THEES 2 EHORSEIE
BNATEY, BRWICHREIEH I TN
BRICH B, £HIE, KERTB I OERERE
W25, B E AL, FRINE bEH LT,
HFEOMR, WO EEMgL N,
BWFERS 5123 MARZEICB W THEIEL
TE72e SNETOHMAZFEOMEIZBNT
WAL TRD >,

&) nFRENTZEOEEEERT I
L BHBIED TR L BHIZOWT, #EHI,
“Biomedical Osteoporosis Treatment” & Fi L 72,
FYNEE ISR T, Zffizy 7)) A2 bOKH
L, BHBEOANLEINT A LI2ED
%oT, SHLIIFEENL D LEZ TV,
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P—FK—LVV, a—¥Y ¥y —on
Bacillus subtilis natto |2 X 5 JE#%
—HaBREGE, FIRB PRI DOHIE—

AR FfT (sumr Hl'foyukj) *1
RHE SHEF (YATAGAI Chieko) *3
Yasuhide) *4  EHME 1HE (YOSHIDA Etsuo) *°

SH HEE (IMAI Masatoshi) *2
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i ZFR1E (YANAGISAWA
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4 TIERE R ISR, " BRI R R R R R

KeyWords : E—KR—L > - 0=V V¥ — - Fv byF+—¥  SHRE - Pl - SRk am

iFLoIc
Bacillus subtilis natto |3 H K DI EEA LT
H5 WME” EERICHVSN TV ALY T
b DD, FOPIIRS) R MARERES (v b
v F—E) EEOZILYY, Fu by FS—
PIIEBEIME T < 2 &2 5 MARKE TR &5
ELTHREENRTWS ¥, F72, NUogH
BB T NOIBH b RAONTWE, ¥ —
R—LrRU—=—YNVE) I IYNFHPMEL
TIEY S NERERWETHY, E—KR—-1
I OB EBR TN EMOBIUC L 2 58F
TRHE - R BETR e EATRERR S N C B, F 72,
TR OEFELEE LTid, $EIMIEHA S ORI
REMINS ¢ 5, BHMEHE, ARE, 570
B, Whrade, EEMEEOUE, mzRER
DT & SHERIH % A B SN TWb, &
7z, FA Y OEBHEE TIIE—R—1 V&
L7z & ARUCRBD T B Y, JERE S
K BRI ONT [FFofin] ¥ 12, 7
X ) A THIRENIEEDOR 55D 1125E
LTBY, 40LZs, TLVF—%IELTKL
NEME—DL DN, E—R-—LrZLdidsh
TWh,

—J, B—YIE) —ZFEIL LTI T
BHUCBI 2 A H = X LW RI 5 A6 ) % 1]
DEDLHZENDH Y, 5 EERIER 2T
Mo TBY, RISV,

BT — Y LB ) —1ZDoWnTIE, Iy
Y AWIRAESE ), BUREBS AN Y, A I
FEB IR Y, RS TR Y, HUE S
Y Lo 22 HE D H B

40l Bacillus subtilis natto |2 X % ZSEALEEIZ,
E—R—=LryHH0Ea—Y )Lt —2/my
52 LT, e E 259 5 2 L8
TRETHH I EXZHLNIT LT,

MERUFHE

RIEET7 4 7)) =4 21 Sigma #1: (US.A),
FOYE VIIREHEE, ST I FEETH
% H-D-Val-Leu-Lys-pNA (S-2251), pyro-Glu-
Gly-Arg-pNA (S-2444) ¥ Chromogenix AB 11
(Sweden), Suc-Ala-Ala-Pro-Phe-pNA 3 X 0¥ Bz-
Arg-pNA 13 Sigma tt D & D, Z DA v 7253
FHIIE TR TH 5,
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1-1. Bacillus subtilis natto \_ & % FEENIE

Bacillus subtilis natto 1344 7 5 A 2838 7>
bOEMA L7z W L7220 ml F=DEHD
INA T IVIHEAZ 2% Polypeptone S & KR D ¥ —
RK—L¥, =Y )LE)—Z2EME (5ml),
MEREZ K 4401 TO8%MEL, v aktlL
T37C, THHA ¥ Faxgva vz (&1,
1o

1-2. 74 7Y FRE

Bacillus subtilis natto |2 X A5EIE T v b7 ¥
F—BiEERRREE LT L Y, EHEIR
BEICHGE L7z ALt (7 4 770 VPR & #%
TR L7 74 7 Y EROFTEIZH 72
74 7)) =TV IERIRE 0.6%, hEYE Y

R EHWERK
B 2% Polypeptone S

. E=FK—-L> 60% (3.0g/5ml)
2. E—FK—L> 30% (1.5g/5ml)
3. E—FK—L> 20% (1.0g/5ml)
4, E—FR—-L> 10% (0.5g/5ml)
5. E—K—-L> 5% (0.25g/5ml)
B © 2% Polypeptone S

6. O—¥ILEY — 4% (0.2g/5ml)
7. A—YILEY — 2% (0.1g/5ml)
8. O—¥IEly— 1% (0.05g/5ml)
9. O—¥ILE— 0.4% (0.02g/5ml)

10. A=Y€ — 0.2% (0.01g/5ml)
11. A—vIE— 0.1% (0.005g/5ml)
12. Control 0%

125 U/ml T, BEiEd b IdaE0sE (4000
pm, 1045, 4C) # o Ei#E301 23 E L,
ATt FiCoHE37C, 4 ~ 18 FEfii A >~ F 2
NA T arBIZEL S 747 VIEREDHR
(B, mm?) 2 HE L7,

1-3. GREESEE

B B HE 47 7 BE % Suc-Ala-Ala-Pro-Phe-pNA,
H-D-Val-Leu-Lys-pNA (S-2251), pyro-Glu-Gly-
Arg-pNA (S-2444) & % \» 1% Bz-Arg-pNA % 3£
B LTRIBBICELE T = a7 =)~
@M)@W%FMﬁmTM%Lf”>%%
HIIDMSO ICHEML TS X10°ME L, Th
%ﬁﬁflmmhﬂtfunmﬁmttow
ENTHBENICE T 01 m BLUT0.IM Y
¥ ERIRAETVE - AR, pH7.4 ZINZ 7274,

BHEMATIICA Y Fa~xsarl, &
U5 15040 OROEEDZALIZ X ) pNA &
(nmole) ZHH L7z,

1-4. E23I KON
¥ IVKAPHE-TIVIFMECce Fo
¥ RIGETTEN, wHbT A 2FIHL

T, BEICH L7z HPLC T4 o 72 ©

FEREY DA X R 1g 1233 L T 100 ml D #
= NVarHwTY vy 7 AL —OMHEET
To7ze ZOMMLE 0.1 ml & 5%

LEZE L, AV

‘-‘ ,:*-d~ﬂ-_—,-5!l-—

O—viLEy—

1 E—FR—L>, O—VIE) —DOREE
H(Z, 37C, 7T HERBEBROEEERL /-,
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7us8 ) =)V 1.5 ml CHEMREZ, BB KIm B
L OANFH > 5ml &Nz #0508 (1,710
X g, 1045, ZiR) L7z LEOAFY 240
dml & TONKR L — % —Tigfi L, 1001 %
J = VTCHEIRL72b D% HPLC T L7z,

| RERAER

v — K — L ~ I Polypeptone S IZ3F L 5.0 ~

—— —
E—R—L 4@ (£ EE T RER)

12
E—R—L>No.2 200f&&HR
10l Suc-Ala-Ala-Pro-Phe-pNA
e
S o8
=]
N
g 06
=
©
Keo)
5 04}
0
Q
<
0.2
OO 1 1 1 1 1 )
0 1 2 3 4 5 6
Time (hr)

30% DM T MLARE G Z RS 2 L%
Srot: (A2)e —F, B—Y VY —IiF
Polypeptone S {Zxf L T 0.1 ~ 0.2% % M 7=
EORMBETERT B EVG 27205, 04%
U ETRESERLEdo7,
RNEBHEE N $ 5 3 i 1 & f X T A
7zo ThbL, ¥—HK— 1 ¥ No2ld200 fEd
M, F7zu—Y ¥ — No.ll & 50 fEAMD
Y56 12 8 W\ T Suc-Ala-Ala-Pro-Phe-pNA % 5t <

O—VILEY—48RE (L B5E, T E&R)
2 REH SO MASTEEEEM

E—FR—L>D1IZDOVWTIHRDDBERTTEET, KREETH 3,
—7, O—FILEY -1 10~ 12 DHENT 1« T HBEN R S /=,

O—F)LEYU—No.11 50E5HR
Suc-Ala-Ala-Pro-Phe-pNA

08 t
06

04 |

Absorbance (405nm)

02 r

0.0 ! L L L L )
0 1 2 3 4 5 6

Time (hr)

3 E—FR—-L>, O—VILE)—FEYD Suc-Ala-Ala-Pro-Phe-pNA 7 FREE
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12 12 ¢
E—R—L>No.2 20fZ&R O—v)LEU—No.11 BE&R
10 | H-D-Val-Leu-Lys-pNA 10 | H-D-Val-Leu-Lys-pNA
€ €
S o8| S o8t
o (@]
N N
T 06 | C 06 |
C =
8 3
5 04t 5 04 L
3 3
< <
0z | 02
0.0 ‘ ‘ ‘ ‘ ‘ ) 0.0 ‘ ‘ ‘ ‘ ‘ ‘
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Time (hr) Time (hr)
4 E—-F—-L>, B—VILE€Y—KEHD H-D-Val-Leu-Lys-pNA 7 BRHE
]2 BEBERIVEOAEREM
BRiE
£HE (BAir) E—K—-L> O—+yitl—
No.2 No.11
Thrombosis* Fibrin (mm?/4h) 806 42
Amidolysis** Suc-Ala-Ala-Pro-Phe-pNA (nmol/min) 29.40 4.90
H-D-Val-Leu-Lys-pNA (S-2251) (nmol/min) 10.58 0.13
pyro-Glu-Gly-Arg-pNA (S-2444) (nmol/min) 0.00 0.00
Bz-Arg-pNA (nmol/min) 0.00 0.00

*30 ul of the extract was put on a standard fibrin plate and the area of thrombosis was determined.
#*¥The amount of paranitroaniline released from the rection mixture with 5 X 10*M substrate was showm above.

V)

4.0E+05

3.0E+05
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15
Time (min)

E—mR—L>No.2

20

(W)

4.0E+05

3.0E+05

2.0E+05

1.0E+05

0.0E+05

A

5 10 15 20
Time (min)

O—vJLEY—No.11

5 REMHROEZICK,
KHBERI K, DE-T &R,

SL7 (F3), $72, E—F—L 2 id201%
R, O—YLE) —FiET, 7IAI 0k
B T& 5 H-D-Val-Leu-Lys-pNA % 734 % 2 &
ool (B4), L2L%d 5, WiEd pyro-

Glu-Gly-Arg-pNA B £ UF Bz-Arg-pNA |Zxf L T
U o 72 (3R 2),

RIZ, 5

Bh oYy I KOS 247572,

FEREHT Tl MM SN h o 720%, FHBERD
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FEPICIEHPLC TRE=H 207D & 2 AH 2
LLEWAFF )V TOE—=2 FR LT, i
BEIIE—KR—-1L > TlE549 g/ml, ©—¥ )L
£1)—0.52g/ml TH-o72(H5), $72, € —F—
LY Tl R=H1R2TDEIAITNEVHRES
IVK DE— 7 R LT,

Fv by FF—BlE, FOMBTEFICX
BIMTER O, F 72, AN TS =/ —
FEE, ¥ UREET LI LEOMHERYG
ERE LTRSS D Y T,
BRI & SN D N Y FOZALR M/
ERHER Y AL TPTETH D,

F7, BHBETHAITHLESY IV K12
DWVNThH, E—F—1 ¥ 30%RMIBVT 549
gml LT EFEBEERET A LN T
A5, EICIE S 5% < OMBEHIAFFET

4%
4, R

BIERLY Ur I K EEELIIS L
RilhENns,

Pk XY, 41, 2% Polypeptone S % 5 ith &
L 72 Bacillus subtilis natto DFSEILEIZ B W T,
e AN £ ol B S D AT B ATRIE S Tz, B
ZE—=R=L > O%E, 30%REOHRIMIC L -
T, Ty hvFdFFr-EEHEoEnPeLYs Iy
Ko BEADSRRD b7,

ARFFED—FBIL 5 22 [l FFR ML 1R 154 (R
ARY) IZBWTHEREATH S (H. Sumi et
al., Fermentation of royal jelly and bee pollen :
Nattokinase fibrinolysis and vitamin K, content,
XXII Congress of the International Society on
Thrombosis and Haemostasis, PP-WE-149, USA
(Boston), 2009), %7z, —#H AT &4
I3 L ORI L DD THD 2 &
EHRLTHE L,
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A5 = UXTF e Tuabd VBRIC K 3 IEREY 2 /flas
b =M & 3 DVESGE R T K OIGTEH IZ B3 % Bt
— W G RRHA—

Y K (KUBOTA Dai) *, SEW #Jh (CHIKAYAMA Junno) *, )| F 1= (KAWATE Yui) *

B S UG MRS B

Key Words . Propionibacterium freudenreichii - Collagen Peptide + Skin Quality - Skin Moisture * Intestinal

regulation

E F

EMER T, MOEREAE L TVWARAXME S BEMRIC, ARAFIS -4 > ~TF K 5,000 mg
ETOEF CBEICL ZIERBNEMAASHODE AR EERL ABEONEYRE CBBUR S LU%E
HIZDODWTHERETT> /=0

HElE, T RAEREMBE L T ZEERETHBELESRBRICL VKRG L, HBRAR%T s BER
OEWN S €, OKASERES L CHERE (BHEREK, ERRE) AEEERL -

R, WERERET, BRI ELEER L TER4EE» 5 ABKSEDRIME N ED 51 i,
—h, 77 AREBRBETERLABKSERVPEDON, EFEDELVEIEDTENIEZ SN, #
FEFUCEL TH, BREARIEEE LT, B4 BE» SEEAREIBOHON, BEORED [F
Rl T&] £iCHEIEZRS N, BBRERA? SOENERAP RESI N ZRERIES N, 30 RULDOE
RIERFECld, ABKAEICEAL T, EREIRLESICINA T, 77t FABRELOEETH, ENSIEE
CEELCHEYRBEO SN, HHEEEICEAL T3, ENFERBREICHERL T, ER4BE»SBELHE
PR Eh, TS RAERBELEL T, BN BRICHEEAY RO SN,

REMICEAL T, HBRARET, HBREEEMICLY [BEHY] 6L [2EEHY | LHE
SNAFEERPIGRELAY, WThH—REETHREIVWEIEELHELSRER BEE, HE,
fEiE) THY, MBL L TRHICAELTWAZ &S, ReMICHBELV IS h i,

LEnzErs, AARIS—FARTFRETOEF  BEICSIAEREBNEEASDEEER
& QBEREBEIMT 3 &IC&V, BRI, TEDIERES JUTEBERAPEESI NS Z EPTREI N,

(T &®IC

R E, BEEEmI T, AMIDSERORK O
Th Y, AmHEFRHEENCLERKG 2 REFEL,
SRR DR 2 Ui § 5%E Z2iH->Twa,
72, NBEBHESNEYTHLZ Ehb, K
FELSELEICES>TEELZBLETHY, »
DFTLEA LW, Hiid LWILTW W, TR
3L L DOEMDATH L, TD780, fEFET
ELWILE D Z LA LE T 5 1

THEETHL, L LEFIE, mPRERE
DANIER, IR 2 EDOHMIERIC X
D, KGEROAEBPYRA =X LD EEE 2T
RV, KOGERIZE ST, BENDT A —T
HIEL, RS LVETL TV Z &
BiZEmonTBY, AT AAPSEZ BN
TWwWh,

BIERE (i TR S Kz, R, &
TR 5N, KEOKTIZITEAEDPE
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FllEEND, $72, BRHOERERD 70%
37— rToHl, BEOFERHERET
bho AT—r i, MOEHEIZIE R WEE
a7/, efoxs 7o) yB8LU0L P
oxTy Y rEEDL,

I UICLTIE, ZLOMESEER
TBY, A7 _RTF FEROBNT % &,
ag—=rUiEoe fuxi ) yegEiR
TF RIS N, (2% < BAT LRI I
FICHERE T2 S el s hTwa Y 8512,
v Fofxsryan) y2ELRTF ML, BEEO
RERCIS Sy, WBIRAAE % o A9 5 Bz 8 Ml 2F A e
DOHIEH AT B L L b I, KT EHRFEET S 4
DK (b7 V0 CER) EAREMSESZ
ERRBEINTNEY, ZThonZ ens, o
De X 7ruy v &2EHLRTF R, BE
~NOEIER OGRS ThHDH EEZHNTE
D, 37— rRT7FFEROENT L LI
£ 0 B2 [§ OAEBIREE ORISR &) AL
ELIEOWENDHD Y,

—J, LN T 7Rk 4 RIERRPEZ S
THEY, BRI L o 72/ R 721
ThL, B ZD—DTHb, BES Y (1,
ERAE IR B X M DM EW 5% {, &
TH 7/ =NV (7= /)=, X571 —
V) 3, TREEGEROEVEEICEET HEIC
» Y, AEMBEERRD & o 7o AfbEE %5
EEILT, Wb 7haRITIEELHMEL
TWb, F7z, fHEfE L IEMERE % i L 723
BRCd, MHEIIMER B X O O BE A
% L, ORI O A RE KGR DMERAME R A3 HERE
ENTVD Y, ZOfENS, BRREOKE
WX DIVEDYGET 5 2 LR STz,

—H [Tt VEREICE S IAGEHE#
YW (LLF, 71 7 = v 7 (Propionibacterium
[reudenreichii ET-3 culture D) LT 5 ) ]
HBENE 7 AAWBEREER 2R L, B
VER 2SS 2 S L sy, et

e LTERRFT SN TS, 7072y
7 W2 4& T A 1,4-dihydroxy-2-naphthoic acid
(DHNA) A€ 7 4 X A W A e 75 o B 5
Bt LTRZESNTWA,

ZZT, AF—FTryRTFRFETAT YT
ARAEDETENTLZLICLY, 39747
Y RTF FOPEYEERRICINA T, BhER
POOPVEEENRE 7T AL, LR
IS ESHEETE b0 LEZ LN,

AT, ka7 -7 RTFF
5000mg & 7107 = v 27 (DHNA & L T 66
ug) A L7-HEBRfan 7 ¢ &, 8 M HEE
WLz L 2 DOINESEMR B L OCEBEHICS
W, TR RAEMENRE L T EERILEK
BRI &0 FEMNIC ARG L 2o T 3 %6

AERTE

1) 1HERE

AR AEALE ) (HFRE 255 4 [ELT)
ThOWEY HE LT 20 ML E 50 oK
DB Z x5 & U CHLIR T IS THEM L 720
SINALE I LT, RS E D 5 BRI
BROFHEITV, NAZHEM L2 ETHHRER
WCLBBEEETo T2 BN RP L -#EED
N, R1OBFIHECEHT L LR
ETAZ ) -2 B X UOARRBRE ERL 72,
ZMED7a—F v — bER 1 IR L7z,

KEREALEEM IS & - THE SN2 HERE 3,
KEBAMENEEEICL - T, £, FE,
BMI, fiREKG&EB L OHHERK (/H) %15
BELT2RICE Y HIToRz (FR2),

B, RRBIIAVY CEFESICHY, Mt
StL BIRER ARG R AR HS B L UYNPO
FENAL B L > 4 — TACTICS % H
ROEB1G7- L TEf L 72,

2) AEBRES

WeBRAEGIE, 1 HE (7Tg) S0 ka7 —
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x1 HEBREORERE 5 FICRRIEE

[BIRE®E

1. 20 ELE 50 mARBDEALZMET, FhMER BHEEHH,E 4 BLUT) THrOEZEZEELTVWEE

2. AHABROBEM, ABRICOWTHSLHAES Y, REENI P HY, +HICEREL/-ELTERERICLY
FREL, XETSMIRAERLZF

[ BRoIE#E

1. EELER, BRE, BRHBER, HILBRESORKREETE, £-IREFEOHIE

2. AARICHELRIZTAEEMDHZTLILX—KE (BYMT7LIX—, 7 NE—HEBR, TEWEL L)
EETE

3. R U= JERI3 7y ARIC, ARRICHE L RIZTIEMED H ZEES , EENRING, BEES,
—REREFALTWSE (EMECEESR, 25—, €73, AV, ABE-E71 XX
HESDRERRL L)

4, 27— JRER 3 4 BREIC, =TI b EEIBESE 2B S AUEERL TW3E

27— URERI3 F BREIC, BB T4 v Vg7 (FIANVE=-Y LT, L—Y—KEBLYE)

EERLTVWEE

27— JRER 1 7 BREIC, hOBKRRBE/ZEE-2-—HBRICSML =&

HIRL TWaE, RBRBEHICEROFE, FLr»H2H

BAHDOE

oM, HBREEEMH 2 VERBROEEMIRBRE L L TREY ML %

W

O 00 3 O

| P AE (170%)

R Y DD
R ETEOE

Tl Gl SRR B
FERSEREL TOLE
EREA L RERAL T AE

=
| FEEDRRE (84 4) |
— R R A T ORI
| F¥ By (544) |
[
¥ ¥
| BE e EE (24) | FIORREE L) |
bt T s T bt s T
> RO N )
EELAE ST A ORRE (2R (DR LR TR B0~ 10D
DR SOREE (4h) [24)
DA RSO R (58)
T I B (344) | T TR (344)
M1 smENIO—Fv— k
R TF R5000mg & 707 =2 (DHNA L, 1 Bo%, #%Eomit 7 L I8 ANRT
ELT66ug) wHAEDEZENE L, MR IHR A L 72
SEENTHALETITLREME, 2T—-7 3) RBRELHOEINSZE, EIUEIRE
RFFRFBL T T2y 7% FF AN T RERASIE T H 111 % ER S, B

U L 7oA Bl B SR n & AR BUABE R B oK & Jiik, WREIEFICRES S, #BEOAHL L
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x2 WERE

in

E

B3R
HE (Bf) WER B SE TS RERE
wEEH " (B) 42 42
Fw?Y (%) 365 =+ 15 359 * 14
ZE" (cm) 15846 *+ 072 | 15729 =+ 089
#E" (kg 5386 =+ 1.05 5365 =+ 1.18
BMI" (kg/m?) 2143 =+ 038 21.66 =+ 041
EEKAE " (CM units) 5312 =+ 203 5433 =+ 207
ENEAET HEEEY (B)| 27 £ o1 27  * 01
BREKDZHE (gm’>-h)| 829 =+ 065 977 =+ 078
L&’ 65782 = 0415 | 65575 =+ 0.409
afg@’ 11540 =+ 0324 11.280 £ 0.299
b’ 13374 £ 0.368 13.806 * 0.374
Be Dl b5

FBEBICOWTEHSIICLZEEZESL L (1) 1 way-ANOVA, 2) Kruskal-Wallis test)
T BN SRE RAREME, T ARRH MR ORBESIBNEIAN

DBIEEDTF

7o EHUHMEIE 8 AW (56 HIE) & L7z,

4) HBERTH1 >

RikBrix, ®mIERL, 77 2Rl —EF
MOl ATHER CEBGRBR TR L 72 #BRE X,
7)== v 7RO AR KSR L HHERE (/:8)
EIRIEL LT, #Banit 0248) BLIUT
SEREMNE (@24%) O28I2H YT, =
BRAMEIRI R OBNILK B L U7 7 2 REE
EOBEM LI AT o 720 BRI U [ 1
201342 HrH 4 HTH o 72,

5) BEAAES JUEE - FHAEEE

(1) Bi%B X OWE St

KR BE H SRR 3, VEERRREEMIC & 51
Zrslt, ToRERERSE (FiR20 + 2T,
UBFE 50 £+ 3%) T 20 4 MBI L, BEEADIKEE
TR & 2 VRIS 247 o 720 MIESFT I,
FHEEOHR L B a A Zhm S L L7z,

F 7o, #ERE I, BRI L, AR
RLBEETREZIRY — @RS (bakdh, HBE
IR SR DTS, AT H
I HBREORR AR L7z, T2, KRB
B TR WRESELH B 7)) A v, i
REE G, [R3EN T 72 (X RSEERA hSE (LAE F 25 1L
L7

(2) BRI E

OEZFHEEE : fREksr& (AL :CM units)

Corneometer CM825 % FH\WC 5 [AIflE L, &
KB L O /MEZFEH L, 3 [0 fE O
WiEZEN L TR EE L,

Q@FZEHGILE - PEEE % (HAL - [a] / 8)

AEIGHESICHAREL, HIEICHHEDSH -
7zl fEE L CHMERIE & L7z,

QRIEFMEE : MIREE (IR, )

FERIRICEE L Tid, #EREHE 525, KR (1
B PEIR (2 50, Bl (3 50), N IR (4 5,
AFHF (55) BL¥aoano (645) THF
fli L7zo fEEICBL T, Ev (1), #%
v (2, BmEEY (G, RRR (4 5)
B IO (5 50) TEHM L 720 FFAMRS R,
BB AT HREIC H A Rdk L 726

@RIKFHEIE - fE R K78 (AL g/
m’ - h)

Tewameter TM300 % F V> T, 15 b [ & &
RLCHEm S &, 20tk 20 WHEAREZREL,
W 5E G R 10 B LR O 5 2 O E DR 2 O
w/AMEZ LS BHEOPEE EI LT, #5K
BB EE LT

ORIKFHEEE - R tAEFHE (L 1E, a fi,
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b fit])

R RN CR-200 2 FIWC 3 MIEBE L, %
MEOFHEE BN L <, RGP hEHL L
726

(3) ZeMFHEE

EREGLC & 207 (BREMEIR, EpR), 2
FHMA (R (BRHEGBHOA), KE,
BMI) B XU, /NA &)V A > (NG#E I
PR, WRIA) 24TV, USRI A2 S8
L7zHGIow T, dER, BE, WEMKRB
X UVHHEEZ 2 85, AR L 72,

6) K&t - #EtnE

WeERE SR, HBRER, R, KE, BMI
BLUOAREKSEICEL T 1 way-ANOVA
T, FEB L OHEERENIE LTI, Kruskal-
Wallis test TaFM L 75

HIMEDOBAT R E, A%z §HEH T T
T L7 EBRE DN, B DA AT 80
~ 100% D% 8 2 72%, HIRFHEZHF T
EBWVEELRWIHEBREER L L, AN
IO D B, fkEKE, BREKGAETE,
L, afli’s & O b EDMHTIE, BEBHIHEE &
KBIZH L O % Paired t-test, 77 £ AREN
L O % Student rtest (2 & V) FEAM L 720 BE
R B DAL, BINBAR & KBISH Lokt
i % Wilcoxon D5 S BN E, 77 K
e & @ L% Mann-Whitney @ U MR 12 &
DR L 7o fEIREE OBIKB L UOVR) o miBi=
DIFERTI, FIRICE LT, TR BLOTTR
K] & [8AE], TR BEOY [NFFHIR] %
M |, [hFHF | BLXO[auan] % [ff
E] & LCHEL, MEEICE LT, [HW]
BLU [RR#v] & [#Hw], [#EEE) | %
[t ], [y BIO BV % [Ewv]
ELTHHE - ERFL, 1BIGIAR & KBI%EH &
D LW % Fisher's exact test CaFAli L 72,

WO 5L, RBREMmT —ETHE
WU 7-HEBRE M & L, BT, AEFELDB

L OEIER &R L, FHEME O T35 3 A
BHG I 20 5 B L 8 JH H D& L& % Paired #-test
rHWCEHEL, 77 RERFELoknz
Student #-test (2 & V) F-AM L 72,

FEET AT IZ SPSS (SPSS version 14.0J 8 & ¥
220, HA7 A € —T2atkRaH) BL Oy
T IVAREN 2010 & F W, SRR E I SEE il + A e
RAFECIR L7zo SRR 5% A % fat i
HEEAFY & LT,

fER

1) #WERE

FERUHR B S 1 %55, RARAEIC X
AEHREH LD H Y, ThEZH LIz, 2072
O, WERER 834 (MBAmiE4 %, TIX
REMEE42 %) CTHREERT L7,
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Summary ;
i We investigated the immunostimulating effects of amino acid supplement in humans. :
i Participants were nine female volunteers who felt daily fatigue and whose BMIs were more i
than 25. Participants took 3 packs of amino acid supplement per day for 8 weeks. The
i primary endpoints were immunological function ; secondary endpoints were subjective i
Esymptoms. We conducted Visiting investigations at the before starting ingestion (Ow)
i and 8 weeks (8w) after starting ingestion, and investigated the immunological function :
i and subjective symptoms. All nine participants completed the trial and were statistically :
analyzed. After 8 weeks ingestion, T-lymphocyte age decreased significantly (p = 0.023) ,
i and the number of CD8*CD28* T cells increased significantly (p = 0.030) . In the subjective :
symptoms guestionnaire | feel moisture in my skin” improved significantly (p = 0.040) ,
iand “I feel refreshed enough to sleep at night” improved with marginal significance (p = i
0.065) . These results suggest that amino acid supplement might improve immunological
i function in adult females. i
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Table 1 Mean values of hematological and immunological measurements.

Item measured Unit 0 week 8 weeks after p value
White blood cell /ul 5511.1 £ 1052.0 6822.2 + 2981.9 0.210
Neutrophil Jul 33444 £ 1121.5 44194 = 2751.5 0.525
Lymphocyte Jul 1654.9 & 340.2 1764.8 = 437.5 0.269
Monocyte /ul 245.8 = 117.0 339.4 + 134.7 0.096 1
Eosinophil /ul 236.7 = 184.3 256.7 = 242.0 0.498
Basophil Jul 292+ 16.3 419 =234 0.260
T cell (CD3")* ful 1145.9 &= 248.3 1211.9 = 3364 0.351
CD4" T cell /ul 749.8 & 225.9 809.3 £ 260.6 0.342
CD8' T cell /ul 370.0 = 1154 405.6 = 155.9 0.104
CD4 / CD8 ratio * - 2.1+0.7 21+05 0.554
Naive T cell (CD4"'CD45RA") * ul 255.3+93.0 270.3 = 101.5 0.387
Memory T cell (CD4"CD45RA") /ul 4943 + 1472 539.0 = 175.5 0.432
N /M ratio a - 0.5*0.1 0.5*0.1 0.800
CD8*CD28" T cell a Jul 276.9 = 81.7 314.6 = 1094 0.030*
T-lymphocyte age years old 46.6 £ 10.6 435+ 11.5 0.023*
Scoring of immunological vigor - 11.1 £ 1.8 11.6 £ 1.8 0.272

mean = S.D. *:p<0.05, T :p<0.10 (paired t-test), a : Item used to calculate the scoring of immunological vigor.

p=0.023*
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Fig.1 Mean values of the T-lymphocyte age and the number of CD8"CD28" T cells, from 0 week to 8 weeks after.

Error bars represent S.D.
* 1 p<0.05, (paired r-test)
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Table 2 Mean values and standard deviations of Likert scale scores.

Item measured Unit 0 week 8 weeks after p value
I feel mentally at peace. - 3.6 £ 1.0 39108 0.471
I am fine. - 4.1x0.6 4.0=x0.7 0.760
I feel refreshed enough to sleep at night. - 26+0.5 331209 0.065 1
I have a good figure. - 1.1£0.3 1.2£04 0.347
I can sleep easily. - 3.0 1.0 3.6 1.2 0.276
1 can sleep well. - 3.0 1.1 3.8 £0.7 0.154
My skin has a fine texture. - 20+0.5 24+ 1.0 0.169
I feel moisture in my skin. - 1.8 1.0 28t 14 0.040%*
I have less body fat around the abdomen. - 1.0 £ 0.0 1.2£0.7 0.347
mean * S.D.
*1p<0.05, T 1 p<0.10 (paired t-test)
p=0.065" p= 0.040*
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g 4
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Fig.2 Mean values of the scores from the Likert scales, which improved significantly or with marginal significance

8 weeks after supplement ingestion. Error bars represent S.D.

*1p<0.05, 1 :p<0.10 (paired ¢-test)
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