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Body-function Regulating Substances Produced by HIROKAZU KAWAGISHI, Ph.D.
Mushrooms Department of Applied Biological Chemistry,
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<Summary>

By using various bioassays, some body-function regulating substances were isolated from some kinds of mushrooms.
Stimulators of NGF-synthesis
Stimulators of NGF-synthesis have been expected to become drugs for degenerative neuronal disorders such as
Alzheimer's disease and peripheral nerve regeneration. First naturally occurring stimulators, hericenone A to F,
were isolated from the fruiting bodies of Hericium erinaceum. In addition, more active compounds, erinacines A to
1, were also obtained from the mycelia of this fungus.
Food intake-suppression principle
In an experiment in which rats were allowed free access to food and water, the rats did not eat the diet containing a

mushroom Pleurotus ostreatus even if they were emaciated. A lectin (POL) was isolated from the mushroom as

the food intake-suppression principle.

3) Cholesterol lowering substances

4) Metallo-matrix-proteinase inhibitor

compounds specifically inhibited human MMP.

5) Liver injury preventing substance

Cholesterol lowering substances, grifolin and neogrifolin, were isolated from a mushroom Polyporus confluens.

These compounds inhibited incorporation of cholesterol into the body.

Metallo-matrix-proteinase (MMP) inhibitors were purified from a mushroom Daedalea dickinsii. These

Three mushrooms, Flammulina velutipes, Grifola frondosa and Lentinus edodes, showed liver injury preventing

activity. Isolation of active principles from the mushrooms is now in progress.
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FELEIIDES AFAICEDEHFEOMEMIZD
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R = palmytoyl

stearoyl

linoleoyl

15

M5

1.67
0.56
B o.19
M 0.06

EHERE (uM)

ILSI No.70 — 5



F / IDELET DERREERTYE

MR O FTELNERDORBEICEE L REER T L
BRS Mk 57,

RIZEERERD =N ) Y EBKBICHEE k-
2o LA L., F7 3 (FEF) oKX, k. BE. &R
BEOHBSBETHORLTESTEEL . WEEED
kL L CRRLERZEDTEEV, 22T, FiC
BEOHIAOALEBELTIEREILEZINV L/ VH
DHEE R RAT, BRIGIIANY £ VEORHEG L W
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(15) 2FRE,PERRA L (M) 2+ 10-®, 2035,
XY F Y VAT 256G (13) DNGFARIBEEE#X2
IZRL7, ThSDHTELY) 3 C0O) BEEED
WEHERLUZZ, VY ERin vito TIRBRERI ST
WREEMED S B TREBNEEDIMNES T 6N S
A, in vitroDIEFHDBRTT L BIMEBRTOZIEBT LS
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Bfi, o/ 2/ LT EHFDSNC L AL
NGF BB EMBDRFEH RN L Eh, TV F YV LR
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PoBoh, AHTu=VA(16) ~G(22) L&KL Ih)
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AEmEE, RELUANGFZIZL3 5 v bEkOH
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RELE., BRLUZNGFRETTREBHETET, £
PINGFHBEORIMIZE > TXIZEHFEI AW I LD,
5, hORBERTFICL2EDLBERERE, Thbb,
Zh s DIEWIMDKERTFOARE LIREL T3
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o=V EIREROBRTIES I L TE. 2 TNGFARKIE
HEEERT, ThoDBERRELS -6 - TBRTHER
N3 V7 & v (cyathane)” B E#F D72, 4D
tamE R 2 EBENIZELICEA TS 2, ZORE
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VP v BEELRELLBROREZEAFTFARY, 7
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TEE, YT Y2y EHOEZBRARATbA,
FEHICERBEOERBB S h 2, BERRETOREE
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v TV a2 rsgkAZHCAR, FEMSOADEE (FY
EFMT5.08K) 1251, 5Z B0 ADRE CEYEMHT?.2
) EHE L, ThoDBEOREAE LT, MME
WERE. BITHEEEES. S—F% VY VKR, BWIKE
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560%0%%\?7f957éﬁNtﬁﬂ¥fK\ﬁ
BELZDORD . BENBEORD (B2 DBEEDIAR
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Independence Measure) [0 LR, BR&NFZEWNWS T
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FTEHS NICEEROREE., FEROOELEAR LI T
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3. ERNFIDE

WELIZF/AOTL AT - LETERICET 3
BT, WRHEEL+ OB REMEITHEMUTT » b
NUTEHHBEREREIT > 72, TOERFIZ, BRI,
J v b A& T % (Pleurotus ostreatus) iWMBAD A% |
HEXPEH-THIFEAERNII L LAVWI LIIK
Dz (&), Zhid, RELELA4 Ty ROFRBICER
3E%. ZOBRAWHEEETTOEOREEERA,

FiEERT. ZOWEITS0WRLIZIENEh, vra—
ABENIEIZ & > CENAIBE TH o T LD, ZVI30
BThBLFMLE, 22T, 2uvbrT 74— DEIC,
SESEFRERICHEML T v MBA, BREARNEE 2
HANGHEAEZED -, £ CM-Toyopearlizfit U, #HEH:%
AU RS 4 & 512, ButylToyopearl, Bio-gel HPk
Fad 7844 &, Toyopearl HW-55S & 7z <
P T T 4 - RIBRITO, EEWEORBEICEIIL 2%,

ZOWERD SBLREN LS ER TV o F &
AELAT 77 b - 2RIHEARREME R L, £/, 2
MEBERETH -0 T, BHAFEEFUR L. MR
4 % SepharosedB A WA T 7 4 =2F 4 —suaw b

T 74—t LEDTAIZ X » TIREBEF 2 BH L T, Bl
L 2 ¥ %187 (Pleurotus ostreatus lectin, POL & #544) ,
ZORER. WBEOHETIIMBRILBY A 5 DOiEH: DI
BNRISIUBTH 7Dz LT, IZITEEIIEEHEIR
hiz, ZOF VISV BERBTRA000DF T2y b
20 B 5Tz,

POLIZEERIZH T 7+ —ARF| LB EET B, BN
7-H¥E- 4 ) TREEO T T, 2fucosyllactose (Fucol—
2Galpl—4Glc) L & & E\ BRI AR L7z, 2-Fucosyllactose
ERHBTBIVIF VMM EME IR TS, voF
VBRI ART L VS BIEI hETIT AL,

POLOEBEIHIZv Y RS8R TH D . BiELH
ACEUERIZTAREMLS S B, 72POLAERAKIZE
720, POLKEBRE T —F 2BV THICEBEA
T5&, Ty PRBEERLENEIELAVWIELNS,
Z ORI & R R A Z L AR 7=,

Dl &Sz, BRMEMEOBEICKIIL 24, Xk
ELAFBENELC -, BELEREoh T, BIZEHZ1ES
ICEFLEDN BRIL-WEOHESER LR L kh o1,
ZZT. ThESRIEEERI VS, ZOLVI2F VD
FERIEIEEERET 2WEAZOF / JIsHF LT

&1 BET/ 0Ty FMORREERICHT HE

eI} fAREAR EEMNE fklEhEE
(g/7B) (g/78H)

25% Casein (25C) 85.3%1.3" 36.7%+1.8 0.43%0.02
25C + 5% XX Z4 (Pleurotus cornucopiae) 73. 1£2. Qroks? 34.6+2.2 0.47%0.04
25C + 5% bt &4 (Pleurotus ostreatus) 11. 71, Tk -16. 7 1. 3kkk ~1. 460, 14%%k
25C + 5% 7Y Y& (Pleurotus apalonus) 38. 44, Gkk 5. 82, Bk 0. 140, 05k
25C + 5% A ¥4 (Lentinus edodes) 76.41+2, 9% 34.1+3.0 0.44+0.03
25C + 5% A (Lyophyllum ulmarium) 82.6%1.9 36. iiZ. 6 0.44+0.03
25C + 5% 123 A (Tricholoma japonicum) 49. 243, 2uokk 17, 61 1. Tk 0.36+0.03
25C + 5% =/ % ¥4 (Flammulina velutipes) 70. 02, 1% 30.3x1. 1% 0.44%£0.03
25C + 5% Yo U &4 (Agaricus bisporus) 74, 712, %% 28. 91, 4k 0.39+0. 02
25C + 5% ¥ ¥<=Y ¥4 (Agrocybe cylindracea) 80.8+3.2 34.4%2.3 .0.42%0. 02
25C + 5% A2 (Pholiota nameko) 80.8*1.9 34.2+1.7 0.42%0.02
25C + 5% ¥~ ¥4 (Hericium erinaceum) 80.5+3.1 32.0x1.1 0. 40=%0. 02
25C + 5% <A &4 (Grifola frondosa) 80.5+4.5 30.2%2.8 0.37+0.02
25C + 5% v R ¥ (Ganoderma lucidum) 86.2+3.3 37.2+1.3 0.43%0.02
25C + 5% BT Y G Bl (Agaricus blazei) 44. 714, Okkx 7. 53, Lkkk 0. 160, 05%**

' OZHE R

225C TN—TWZR LTCOHFEES: * p<0.05, *x p<0.01, *kx p<0, 001
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F/ I EET DEAHAERTYE

B3DTREVVIEEL, ZITLEDT? 74=274—2
U 7 74— DIPEEL 7 F 2 PSNOETDES)
DOFEMN EIT V., WK (B TEF, Fraction A) & 5%
({&4y 7%y, Fraction B) i2431Y7-, % LT, POLEMT
BEAWH 2R EWETY, Fraction ABRETF TR
ZDRE TPOLEWEEZR Lz (X4), RERK., 20
LR FORERETET L., BEHEERAPTH S, /-,
POLOWE M REWEREMA O 72 POLER O s 0 — =V
FEfToTW5,

-, EHESOWMELRMIZ, FAVLBEOIL—F
NZDF/ANEDLIFY DHEELBIEL T2,
IhEDHETE., BEARBEEPNRE 7 I /B
KEHDHTPOLERLD, 282 VST LE
A5, HZERICTY, RVBEO I &y iE»anE
BoTWADTRAEWIrLBRbNS, £72, HFEOIS L —
SO T 12 Sarcoma S-180 % Hepatoma H-22%0Ha % 5%
ML 7z<o 28 LT, POL#% 1.5 mg/kg % 20 HE#5-
T5ZLizkoT, BONEEENRE LD,

25

$HIRE R (g/2 days)

control -1
1.6% Fraction A+
19.5% Fraction B <

0.02% POL + 1.6% Fraction A
0.02% POL + 19.5% Fraction B -

M4 POL, ZOMOESH3VEZOEHEhENE
EBICRITTHE

4, MEFEaIL X57FO0—-IHETER

Hy A TEERIZBNVTARZEHBEL > T3
RS, WhbOIEFEEERTH S, £ OHTEEIRE
L EDMEHOMY ¥ FI L 2B HAARAIZ L &
BLTHW3, ZOLShER2L. F/230aV X740
METHERIZOWTIHERTOR T E 2, —RIZRWER
MICRMEI LV 2T - L E T RERAS0, F/2
BEL RPN ENZ L2 6, ZhODHRIMEIT
Efz, BESE. UTOXSICBWBHEOHRI DS
ZAVATFa—- K TERE 8 OWEEHAL 7,

BRAZOMUNE, 1IEDOF )2 (V187 PIE Y,
SAVRAY, XL IFRY, XTIV, w44, vaky
GH, RURVEY, Y&y, SvRa g 8y, AIVNG A
) OMREZEIZRBECI MG L, MEERLHRP O
VAFa—- R h N5 e LR LD, 7
DRER, VA48T, TICRY, L)X 8 <487, ¥
ko5 5, . mUXau Ay, AINNT Ay DIREDF /2
gL 2 Fu- MK TRAZZED 7= (%2). 20X

ATEBLDF 7 ABHRES o T, ZDOFTERIT,

¥4 2% (Lentinus edodes) &= ¥ a7 4% (Polyporus
confluens) 1238 THEWVERPRD S iz, VA&7
DAL A Fa—- LK TFERIZDOTIZ1960ER 2555
RTHD, L) 272 (eritadenine) (25) 44 T DAEFIET
LUTHEX WEEPSAIZER TS ([F5) 03 4
MORBR, =V Fav 2 7itidr) 2572y (25) BEE
RTCWENWZ b5, BILBEFELGHLT, = Xay
2 oAV 2T K THEORE 2R A BRI
) 7% 1) v (glifolin) (26) & 342" 7+  (neogrifolin)
27) LV YESEERKL L TR Y, 50 &
I, ZYFF=V(25) L) T4V (26), RA Y
TxY v (27) ZRENICEMMEALL. 20TV T
=K TERADA I ZZLEBES>TWBI LN, ¥
WoDHEIZE->THENIZE -7, RIZE L, T
N A2F =V BERNTOIL AT - LOREEEET S
2tk Tav 27— LBE#ETIE5DIZHL
TV I3V Vv exA YT YV EARFOIL X
T = LOFEANDRINEHET 5D TH 5573,

5. v Uy o 270577 —EHENE

A=Y DONEPERISESRE LT, EEEESY
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X2 JVATFO-IFNMBZESZACS v COMEREEREICH I HEEF/ D

=2

v
Mg EME (me/ml)
% CHOL HDL-CHOL (VLDLALDL) TG PL
jiak 2 -CHOL
1. 25% H¥-(25C) 364128 18424 3641302 12610 176122
25C+31 % 7 (Lentinus edodes) 104454 29+2p 74164 11069 114144
25C+7 7 E# & (Pleurotus abalonus) 264 +£23¢ 39452 225127 159+ 27 167 +9a%
25C+3 103 A Y (Tricholoma japonicum) 3121322 31+2° 282+ 34abc 260232 194+102
25C+L J +# & (Flammulina velutipes) 234128 25+ 2bcd 209+31¢ 1737 141 £171
25C+V < 7% 4 (Hericium erinaceum) 3381222 19414 319+2220 12415 159+ 7bc
25CH+< A % ¥ (Grifola frondosa) 274+£19% 27 120 248 20 104169 149+ 7b¢
25C+3 0% 7 T4 (Tremella fuciformis) 271427 2112« 250 £ 28 127413 155+11%
II. 25C 334+132 174+1b 317+13 140 £ 6¢° 186+ 32
25C+< »* >% sr(Ganoderma lucidum) 333440 25+12 308 402 185+6° 204+102
25C+¥ =% 4 (Ischnoderma resinosum) 333+19 19k£1° 314+19 1v69:|: 132 19172
25C+=>#F a v ¥ & (Polyporus confluens) 138%11¢ 27+12 111£12¢ 149+11% 14545
25C+H T U NS ¥ 4 (Agaricus blazei) 215+26° 29+22 18627 110499 165+10°

BREITHE L RERE, 7N T 7Ny MR SPEI p<0.05 THERENH D,
B&S : CHOL, I L A5 0—)V;HDL , BMEEURS /N H ; VIDL, BEEEVRSNIE LDL, EFEEVRY NIE TG,

rUZUEY R PL, U EEE

26

HO

OH

M5 YA 5Tho/oNEaVATO-VETETY
YT (@B) EZFIVITHhS/ONILTU
24U @8) ERFTVT U (27)

vvF, WER, FVvEBLESMOhTED., 4%
HIBRELTASr F— Y20 ET5—HDO2 )y
7 2 X 2uruyy—+¥ (Matrix-metalloproteinases,

MMP) #5156 hT w5, H T8, Mg chiscoEmy
5255 (MMP-1) &, I, 1T, 5&LUOMAas5 —
FUYRBDOE—AT 9 TITMEORERTHD . iR
ROBBERTEO 2 — 7y MERL U THERORERES
RGP TITFbh TS, ZOMBETRE ShiEz—EDX
7F FPEHFAIRR S BEEER T REME, RN
ZEDETHELRD . IEXTF FHEOHEFEF OB A
B hTnas, HhkEXTF FEEEWEEHS h
TWhkhok, TOLIAEROE L, EELIZ, HE
BRI S < BORNME 2B - MMPIHER LB 5 7=
B, F AEMBIERTF P EWE OBERME %
BME L7, FRADIZ100U LD % » oMo L T
AP =2V T RITO, BREICRGHEEE 2 R L,
ZD3%, Y 7avhrPotrsas 24 (Daedalea
dickinsii) * & WEMEIE O BEEE R A 72,

BHEEBD, NWAX Ty A4 BIEIZ Ity FT—
RROEL, 2O FARY REREMBELLTHE A
7= (X16) 3, {LAM28, 30, 3LIZEEAITH - 724, 2913
FHRMETH 72400, MPP-1IZEH A EURBILE
EFBHA4UTATT—-¥THE, BHHOHES 228D
FHEEAORESAZRT L Z 5, hOHEHH— o7
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OH

‘—""'CH3

==CH,

K6 moOsvspo@onica>sr—tEHEEYE

®3 MOOIFTHHE

SNAEEM 29D Zn-X5FO0707 7 —EICH T HEEEMNR

BER R HE IC,, (Lg/ml)
a5 47—t MMP-1) b aAs—r 7.2

a5 —t Clostridium aAs5—4r >100
FOXAT UL UEBEE UYF TFUOEFTITY 5100

7Y 2<HEEEETREYT, vbasrh -4
(MMP-1) i@ TREN ZHEME TH 5 Z L 2 HH
U7z (%3)., {LAM28%Y) — F{LAME LT, X5t
NEFEEOFRE AL, ZOKR, eFoFitFy
LFFEL (33) Ik o THEBEAUGIZ ERL 728, 7HF
LEEEL (32) TRBEMEMHEE L, BHORBICTIIKERE
DHEEAEDHEE L, ILKRFVLEOBEIZL-> T, &
0 Bk M ORI T gt ATRIE X - (KI7).

6. FFEEHEIER

EBELIB, Iy FPEAVTHE aDFEEHNSIER
(FFREZ 28 U<, ERMICMAPDALTRASTHEMSD
LREHEITAER) IZHT 2R 2 ) oV S ET o 72,
&F 7 AOFREEREREBFERIZS%HEML T, 28/
EHHERX ¥, Z0%. D-#5 7 b4 3 v e EERIE
HUTHEZEL L, 22RBRICHSIL -, FFEER
BELELMHPDTI=VTIIF IV AT 2T —+ (ALT
BEBGPT) E7ANFX VBT I/ VIV AT TF—¥
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'R,0C,

_#OR;

N

28 R1=0OH
32 OH
33 NHOH
34 NHOH

R2=H ICgo(ng/mi ) 7.3

Ac >100
H 1.9
Ac 8.5
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8 FHEF/ JIDOHEEHIHEE
BiSoke7 LT 7Ry hMETIEp<0.01 TEREAD

(AST, 1% GOT) OEMEN LF T 5, ZOBEREEEE
Bz U7, M8Ic&fE+ / JDMEEREMHICN T 53R
AUz, BWETEOX O, ©38F, Y480, TF
A L IRRY VOV RY AR, RIITDIL,

F o775 OF 7 an, EREICEZREEHNEDOD, 2
vio—L (FFEESEC Sy bOBEREM) I L TH
BIZALTEMO LR EZHEIL 72, ASTIZR U CHIZIEHE
BROmEER L, BOEEERLEOR, Y485, =
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REERTRE

70% EtOH

|
i fack )
HEBIFI

r | 1
KBTI FILR[AER

|51

B2

L=
B3

IKRIAER

%E

7k, 100.C

| |
& R
|1&/—» 7S

L
LR
w54

M9 ~A5T7hoOESIHYEDIE

/% &4 (Flammulina velutipes) , ¥4 2% (Grifola
frondosa) THD, ZOHRTE, 2427 R EAMOIFRE
HHIREHL TA=DT, ZOWEERGO B R A
Feo ROITRT EIIC. HRBUBR LA/ 275 270% L X
J =N THE ETV, PR B, ko - THE
IFIURIEER (B2 1) &KW (5 2) (2404 7=,
HREIR X 6B TR L, Milyic 27— & 3
U, L&A (E53) & vl (Bidr4) 143 72, T OHfE
DEEXEG5L Lz, SEG % TN ThBEPIZHEM
LT, RRRDEREIT > 7z, ALTHEMEIINT 3R 2K
10IZR U7z, BEIF20AIZBEOEESED S, Thik
ASTTEE U Ch-o7z, B2 FIIKBEESFILAY
HEEFNTOSH, EIEREOREIZEE > THEN?,

7. BHYIC

PlE, TFEDO—EEBA L2ESic8<DF/ ahb
HEETNEEERYE, EUEERROE SRS hTY
%, %/ 3OBEEFEEIRSESHFICERBRT T3
B, FACHAFOBELEED I EIITE-TE R,
2002E9RIZB Y I 4 FDF T TIZBOTEH - &F
F/ 2T 5O TOERSR SR SN, 5%, B
FTHERBTFETH S,

F AOBREMMRIEKREL2DICHF5I LR TE
%, TOVEDEIRAEARRIIHES>THE %/ IDFH /-
GREENERL NPT EEDTH S, flAE, #iEfoOk

2000 T

1500 1
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K10 YA 9T 2EYOITESINGEEE
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BOBM»EFETES, £/, 2OFE I, Iz L
CAREOSEERFERPCHRERERE UTHHETE 2%
BiEEsdOoX/ J0RR, AR THB, YTV 4
rEEREFNIYRSE, YTV ErOEER, RER
BRZZHE, KELDTTETNS,

BH* a0BE, BEEEZTTREL, RIRBDEK
THAHITHELEZEE R, —RICBBEDHSA T
ZOH, BOTEWF 23 BEL b5, 5% H4E
BiEV2, HILOEEE2E 5, »DOB0F ) a0RR
BEDENTOLTHS S, AXDREFEPRED -0
B, ARRSOBERARKEED TREH, £/ 3K
BEBRIFbLAVL, HERELL T, AME2HV
FIFLACEEIERERETHS, ZO/RITE- &K
DHEBHIZH->TEHW, oL ZEERKEF/ IV
BIZERZ L FEHEIEH-TWS,

5 A3k

1 ENEES, FEEN. HREEEF (NGF) O£HEE
BELZOABRIBEWE. L% L&, 29, 640-646
(1991).

2. MR, HIEE, RRERETAREEDHE,
[f 5 O R R E I 7Rk ] (1B 5% EHR) |

SHRE v 2 —, 165181 (1996).

3. WREEM, LA, &AF a5 5 OAKHEEY
BOYER L BEeT, [HeetaR o] Gitis—
W), ZEHIRYE Y & —, 3743 (1995).

4. FIREVERL. ERHEEWHE, [+ 20RE] (BFRESE
), PIEEIE, 160-169(1997).

5. Kawagishi, H. et al. Hericenones C, D and E, stimulators
of nerve growth factor (NGF)-synthests, from the mush-
room Hericium erinaceum. Tetrahedron Lett. 32, 4561-
4564 (1991).

6. Kawagishi, H. et al. Chromans, hericenones F, G and H
from the mushroom Hericium erinaceum. Phytochem-
istry 32, 175-178 (1993).

7ENIZET, ENIER. FRERERTIC X 2 RREEE
DERA. FAERITFEOIES: 40, 856-864 (1996).

8. Scott, S. A. et al. Nerve growth factor in Alzheimer's dis-
ease. Increased levels throughout the brain coupled with
declines in nucleus basalis. J. Neurosci. 15, 6213-6221
(1995).

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Seiger, A. et al. Intracranial infusion of purified nerve

growth factor to an Alzheimer patients. The first attempt
of a possible feature treatment strategy. Behav. Brain
Res. 57, 255-261 (1993).

Kawagishi, H. et al. Erinacine D, a stimulator of NGF-syn-
thesis, from the mycelia of Hericium erinaceum. Hetero-
cycl. Commun. 2, 51-54 (1996).

Kawagishi, H. et al. Erinacines A, B and C, strong stimu-
lators of nerve growth factor (NGF)-synthesis, from the
mycelia of Hericium erinaceum. Tetrahedron Lett. 35,
1569-1572 (1994).

Kawagishi, H. et al. Erinacines E, F, and G, stimulators of
nerve growth factor (NGF)-synthesis, from the mycelia of
Hericium erinaceum. Tetrahedron Lett. 37, 7399-7402
(1996).

Lee, E. W. et al. Two novel diterpenoids, erinacines H and
I from the mycelia of Hericium erinaceum. Biosci.
Biotechnol. Biochem. 64, 2402-2405 (2000).

Ohta, T. et al. Scabronine A, a novel diterpenoid having
potent inductive activity of the nerve growth factor syn-
thesis, isolated from the mushroom, Sarcodon scabrosus.
Tetrahedron Lett. 39, 62296232 (1998).

Kita, T. et al. Scabronines B,C,D,E and F, novel diter-
penoids showing stimulating activity of nerve growth fac-
tor-synthesis, from the mushroom Sarcodon scabrosus.
Tetrahedron 54, 11877-11886 (1998).

Obara, Y. et al. Stimulation of neurotrophic factor secre-
tion from 1321N1 human astrocytoma cells by novel
diterpenoids, scabronines A and G. Eur. J. Pharm. 370,
7984 (1999).

Ayer, W. A. & Taube, H. Metabolites of Cyathus helenae.
Cyathin A3 and allocyathin B3, Members of a new group
of diterpenoids. Tetrahedron Lett., 1917-1920 (1972).
Ayer, W. A. & Taube, H. Metabolites of Cyathus helenae.
A new class of diterpenoids. Can. J. Chem. 51, 3842-3853
(1973).

Ayer, W. A. & Carstens, L. L. Diterpenoid metabolites of
Cyathus helenae. cyathin B3 and cyathin C3. Can. J.
Chem. 51, 3157-3160 (1973).

Ayer, W. A. et al. Metabolites of bird's nest fungi. Part 10.
Carbon-13 nuclear magnetic resonance studies on the
cyathins. Can. J. Chem. 56, 2197-2199 (1978).
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22.

23.

24.

25.

26.

27.

28.

29.

30.
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32.

33.

34.

35.

Ayer, W. A. et al. Metabolites of bird nest fungi. Some
minor metabolites of Cyathus helenae and some correla-
tions among the cyathins. Can. J. Chem. 56, 717-721
(1978).

Ayer, W. A. & Lee, S. P. Metabolites of bird's nest fungi.
Part 11. Diterpenoid metabolites of Cyathus earlei Lloyd.
Can. J. Chem. 57, 3332-3343 (1979).

Kawagishi, H. et al. Dictyophorines A and B, novel stimu-
lators of NGF-synthesis from the mushroom Dictyophora
indusiata. Phytochemistry 45, 1203-1205 (1997).
SREHS. YTV 4 r OEREEENORH.
PR I3RS RIEF2, 38 (2001).

Kawagishi, H. et al. A lectin from an edible mushroom
Pleurotus ostreatus as a food intake-suppressing sub-
stance. Biochim. Biophys. Acta 1474, 299-308 (2000).
Brechtel, R,, et al. The lectin from the mushroom Pleuro-
tus ostesatus: a phosphatase-activating protein that is
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Conrad, F. & Rudiger, H. The lectin from Pleurotus
ostreatus: Purification, characterization and interaction
with a phosphatase. Phytochemistry 36, 277-283 (1994).
Wang, H. et al. A new lectin with highly potent antihep-
atoma and antisarcoma activities from the oyster mush-
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mun. 275, 810-816 (2000).

BILABS, =¥ a7 2% (Polyporus contluens) DIfil
oL 27u—KTIER. KARE 45, 265270 (1992).
BEERS., Lz oMiEar 257 o — KT
FAYIE OB, 54 & % 23, 218221 (1970).

Kamiya, T., et al. Structure and synthesis of lentysine, a
new hypocholesterolemic substance. Tetrahedron Lett.,
47294732 (1969). '

Chibata, I. et al. Lentinacin: a new hypocholesterolemic
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(1969).

EHMES. VA4 25 DL A7 - ARBKIST
HE(D. K& L B)E 16, 466468 (1964).
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36.
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41.
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Sugiyama, K. et al. Eritadenine-induced alteration of
hepaﬁc phospholipid metabolism in relation to its hypoc-
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Sugiyama, K. et al. Hypocholesterolemic action of eritade-
nine is mediated by a modification of hepatic phospho-
lipid metabolism in rats. J. Nutrition 125, 2134-2144
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. Sugivama, K. & Yamakawa, A. Dietary eritadenine-

induced alteration of molecular species composition of
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961 (1997).
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insii. Tetrahedron Letters, 2811-2814 (1970).
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HAIZH W T1980FAT-FICHERTRELH T 285
AHEEEME & 5 (Functional Foods) & L CEZ X 1, WiER
RBEAED oIz, ThdDOMATHS »IZK - RPN
LA FIC, 1991 F ICRFEREH A RO KBRFEICH
EEh, BAEESMERICEHE L T, BREER%3ED 5]
ERRELE., ThiZBRICRERSREETTS, #HE
TOEHTF LB -T2,

[ EE A RN T 2R BICE L TR, B TERIEN
BHUCEHRABEW T, HIBED ORI AL T TS, #
FHRH A S 2 ICT A -DIC 3Bk A ERERST T
3L, BHRICHE SN EOBPEL 20T 2 2972
BANZFMADBETH 5. Zhid, ZED Code of
Practice (1999) (2 ¥ i 5 [ FE D # A ¥ | (Totality of
Evidence) D& & HET5EDTH 5.

BT rERRELERBRTHEONAHR TSI L
BRETH 5, BANKERK. (ZRA L IIFARRLE
BE ALV, b MBI 3REMRBICE S S AEHED
MERAEE LTiE, 20014 IcdE Shi-REREHRA
mEEED 7= DFEEHC. BRI W THE M &2
L%, RELEI ETH1IHY 2D DEHEIZKSR T

FIRT - FwINRE

R EK R

EXFE L-REBHGRBR T, M2+ asEEE
AR THICBD D HETEMT A LABETHS &
ERTW3, ETHITEEDO FRBRTHIEEI I 3
ZEeNYEEhs, ¢ P RABRSEELBA, Zhizb3
RERELTIE, 2, aFk— FPHAEEEDEDEE
ET—ANKDOENS,

BT, PIEENBHE LTED LR B =010, LT
) — DV B EMHEFE TORIBWALETH 5., FlE
FIRRAERETH L VWS 2 ik, —EBDLHT TR, —&
DHEXRTH—DOERVBHINSAZLEZBKRL TS
Lo, BEHOHEMRIZLVABRTE» DHROER
ETCHBRYTHEILFFMEINE I LNEETHD, HIC
HRLTRELEZTT, BE=F0OFHELZT T LWLE
RARPERARHLE L TRIANB Z LB TE L,

F5ED, SE TR I F B EREHARROE
TREZORPERBHUZ DWW TDR LAV —X & LTIE
Wy, 5% AROKRFAFLBIEDOFIEN
BEE T 2 FEAHBYLT 5 L TEEL 52 EHER
ARICLE 2 —EhaZ Ll h 5,

Japanese scientific academy started to substantiate scientific evidence regarding health related effects of foods on the
human body early in 1980's and defined the food with those effects as "Functional food". "Foods for Specified Health
Use (FOSHU)" was set up for the regulation system to approve description of a label on a functional food by the
Japanese Minister of Health and Welfare in 1991.

For the first step of FOSHU approval, not only the experimental data but also all the available scientific evidence including
published scientific literature should be reviewed systematically. This is similar concept to the totality of evidence in Code
of Practice on Health Claim on Foods in UK in 1999. The substantiation should be based on experimental studies in human.
The FOSHU guideline in 2001 recommended a long term intervene clinical test whose condition is based on the result of
animal test and which should show the statistically significant differences with placebo. It also required that the result of the
clinical test should be published in a journal that is reviewed by expert referees.

This series consists of the articles regarding the health claims and the scientific substantiation of the products approved
as FOSHU and is expected to help to confirm the methodology of the scientific substantiation of health claims on foods.

Dr. Toshio Shimizu
Fresco Japan
Scientific Adviser to ILSI Japan

Preface to the Series of "Health Function Claims
and the Scientific Substantiation”
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<Summary>

“Calpis Sour Milk, Ameal-S” was approved as Food for Specified Use in 1997 to label a claim that “the product is
suitable for those with mild hypertension”. Development of this product depends on the result of basic physiological
studies on “Calpis Sour Milk”, which is an intermediate fermented milk of “Calpis” pasteurized lactic acid beverage.
The first studies initiated in early 1970's showed that mice that consumed the pasteurized sour milk for the whole life
lived longer than those received control diets. Analyses of death causes suggested the effects of the sour milk on
circulatory diseases. In SHR rats, the sour milk inhibited the development of hypertension of by mid-term feeding.
Also, decrease of blood pressure was observed by the single oral administration. Two kinds of inhibitors to angiotensin-
I converting enzyme were purified from the sour milk by using HPLC, and identified as tripeptides Val-Pro-Pro and Ile-
Pro-Pro. The chemically synthesized peptides showed anti-hypertensive activity after single oral administration to SHR
rats. The peptides were recovered from aorta of SHR rats after administration of the sour milk. In the clinical trials in
which volunteers ingested daily 95g of the sour milk for 8 weeks, the blood pressure of hypertensive subjects decreased

significantly, but that of normotensive subjects did not change significantly.

Anti - hypertensive Activity of Peptides Identified in TOSHIAKI TAKANO
Sour Milk Frontiers Laboratory,
Calpis Co., Ltd.
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Figure 1. Changes in the survival ratio of mice
fed with sour milk or whole milk". Female ICR
mice (n=30 in each group) were fed with either
the diet containing 149% ‘Calpis’ sour milk
fermented with a starter containing L.
helveticus — . 1.6% whole milk powder —, or
control diet --- from 6wk age to death.
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Figure 2. Changes of systolic blood pressure
(SBP) during feeding the diet containing
‘Calpis’ sour milk in spontaneously hypertensive
rats®. Rats (7 weeks of age) were fed either
the standard laboratory diet (control) (O), diet
containing 0.25% (w/w) sour milk powder (1),
diet containing 1.25% (w/w) sour milk powder
(&) or diet containing 2.50% (w/w) sour milk

powder(@®).
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Figure 3. Change of inhibitory activity of
angiotensin l-converting enzyme (ACE) of milk
during fermentation by the ‘Calpis’ sour milk
starter®, Cell density at 590 nm (O), pH ().
peptide contént (&), and ACE inhibitory activity
(@) of the milk were measured.
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Figure 4. Changes in systolic blood pressure
(upper) and diastolic blood pressure (lower) of
hypertensive subjects during treatment for 8
weeks with ‘Calpis’ sour milk (M) and artificially
acidified milk as placebo((])'". Subjects were
given daily 95 ml of the sour milk (n=17) or
placebo (n=13) for 8 weeks. After treatment
began, blood pressure was measured every 4
weeks at the hospital.
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Codex Z2c8XT T, 19984E1ZEC (BxJI# A ) #£[E 7 2 ¥ = & b Functional Foods Science in Europe (FUFOSE) (.
—RITED LN TV B HEREABA - "BEREERER & TR XA Z{ERER" 1ICET 28& & RIFRRN 3
I —HA—DEREET o7, ZOFUFOSE7u Y =2 b DEFENEZFEHDRD AT — Y & L TPASSCLAIM
(Process for the Assessment of Scientific Support for Claims on Food) 70 ¥ = 2 + 2001412 X L7z, &H T,
8DT = I/ N—THAUBEFOIBILithk->ThD, BEETIFHFOERNARRIIOVTOREICMA T, &
HERE T -~ LT, S—EBRL LT, fREFEICERT 2 0ER, BORELBHEBE, EBEHhL 7+ v b %
A, A vya) VERZEEERRF., BB L UTAEEICEE T 2%, BB ST, BN L REs
BEtEh2ZLlhoTn3, BEMIZIE, ThOoBEBORENFEIEHEDEEL2005FIHRETITETH S,
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<Summary>

In 1998 EC concerted action Functional Foods Science in Europe (FUFOSE) proposed claims for "enhanced function"
and "reduced risk of disease" : beneficial physiological effects beyond the widely accepted nutritional effect, when they
are based on the evidence substantiated by makers of those functions. The project PASSCLAIM (Process for the
Assessment of Scientific Support for Claims on Food) was started in order to take the next stage of FUFOSE i.e.
application of the principle. Eight Individual Theme Groups is being set up. One Group is reviewing the current global
situation and the other groups focus on seven physiological area, namely Diet related cardiovascular disease, Bone
health and osteoporosis, Physical performance and fitness, Insulin sensitivity and risk of diabetes, Diet related cancer,
Mental state and performance and Gut health and immunity. Finally the consensus criteria for the scientific

substantiation of those function claims will be proposed in 2005.

PASSCLAIM Dr. TOSHIO SHIMIZU
Fresco Japan
Scientific Advisor to ILSI Japan
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<Summary>

In Japan, chemical substances including food additives and pesticides, which may be present in foods, are
systematically and thoroughly evaluated based on scientific data. The series of articles in Safety Assessment in I-1 to 5
introduced the requirements and procedures of safety assessment of pesticides, food additives, general chemicals and
dioxins in Japan. Nevertheless, there are many consumers who have concerns on safety of chemicals and foods. One of
the reasons for their concerns is that regulators and researchers (academia) had little attention on the misleading

publications or media reports that evoked unnecessary fear among consumers on safety of foods.

Sefety Assessment I-6 Dr. Motohiro Nishijima
Food Safety and Consumers in Japan Professor
Jissen Women's University
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knowledge and information by themselves.

It is critical for regulators in charge of food safety and hygiene, and academia to make sure that "transparency" is
assured in the process of safety assessment and that information well prepared for easy understanding of general
consumers and media is provided on outcomers of safety assessment. Further, educators in the areas related to food

safety should train students not just to provide knowledge and information but also to make them consider and judge
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HEED S LT, BErh I, ERY, AR D
haZ L&EMEEEL,

(ILSI Japan FE#HFE BE XR)

2. ILSI7Y7X&=(1B18H)

TV TIZB T B ILSIREEH O EME L hEEEED
272012, khmwEENLEE IS, HET V7 TR,
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(2) E-mail Discussion ListD4ERK
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& % Meeting % 7= iX Workshop #BHE3 A 24 HiZ§
HLTW3, 20oREIE. OGlycemic Index (GI)
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(Iron Deficiency Elimination Action ; 8K :Z fEBEES))
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T, CDC (Center for Disease Control and Prevention).
Emory k¥ 35X ' # F# O MI (Micronutrient Initiative)
LD ETHEESE “Forging Effective Strategies to
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Foundation 2’ &R DL 71 75 &L OB & EhEi X8

THEHEICEERL. ZOMEOEEEA®AL-,
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Xh7-fag%s6n At Ehisr -7k, 3V bo—
o P —FI U TH#HRIELMAM%REE NS,
ZhEDFRICETE, N+ F ABHFIE [2001~2010F
EIREEEEE | T, SXZHREME ARSI XT3 H
AT, 2004F E TIZREBOHEBIL ST 5 4% KK
THILEHE LR, ZOBERIZHE > T, BIEL5,000A
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WEWSTIFH S, BB THERESSERED L KEE
BEWPIZEEIRZ,EHS LD TH S, RIEEH
R - EEEELIC U2 - V=L =itk oT
Wk, BN L EBERO2EBZIRTh s I A
EBR LA, 20T7ur s a8 KA Sh, BEALELY
VMY —OBBTHARBRTEbhB I LItk 2,
Ty T LARBMENT M ThEHCERE U RBELE A
Za—ZW o THARBRIZEBMT 5 & DT, 6 AMkiE
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BIE, F2DOBLEEA T, IERETFOXBIZL2Z2 MLy L a v BHRTFOLA TS, TR, BAEDF v 4R
H, 550VIEEVIEETHII NS LS5 k8B LRENL DI BN TS, T2 TCHEHIN-FRENSOEEATALGR
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g TRV IDEL, BEEPBETFOI S,
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ILSIHESIZ 5 2, ISIRSIZ 6 1 DXy ¥ g v BRE I NI,

FhtyyaryOBRBEIZOWT, UTIZSMEIFHU THE T3,

TYPE 2 DIABETES: FITNESS or FATNESS?
(Organized by ILSI North America)
Jan. 21, 8:30 a.m.-12:00 p.m.

CHILDREN'S HEALTH: WHAT'S SO SPECIAL ABOUT
KIDS?

(Organized by ILSI Risk Science Institute)

Jan. 21, 8:30 a.m. - 12:00 p.m.

FOOD ENHANCEMENT: IMPACT on the OVERALL DIET ‘
(Organized by ILSI North America)
Jan. 21, 2:00 p.m. - 5:30 p.m.

BRIDGING BIOMARKERS: FROM the ANIMAL to the
CLINIC

(Organized by ILSI Health and Environmental Sciences
Institute)

Jan. 21, 2:00 p.m. - 5:30 p.m.

INFLUENCE of GENES and ENVIRONMENT on BEHAVIOR
(Organized by ILSI North America)
Jan. 22, 8:30 a.m. - 12:00 p.m.

CURRENT APPLICATION and FUTURE POTENTIAL of -
OMICS

(Organized by ILSI Health and Environmental Sciences
Institute)

Jan. 22, 2:00p.m. - 5:30 p.m.

BSE/TSE: SAFETY of the MEAT SUPPLY
(Organized by ILSI North America)
Jan. 23, 8:30a.m. - 12:00 p.m.

BIOTECHNOLIGY: TODAY'S REALITY or TOMORROW'S
PROMISE? _

(Organized by ILSI North America)

Jan. 23, 1:30p.m. - 5:00p.m.
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- AREE LOBBEMODISEY L EMERET S
ZLDOREN, TEbLLEELTIHRIIMHE A
BT & HBE,

- BB OBRIBRREA DT B DO ROE T
SRR EEZ L,
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Sanford A. Miller (Virginia Polytechnic Institute and

" State University)
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Effect Level (NOEL) & %\ iZ Low Observable Effect Level
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4. BEEEICEMEh-2RR2OHEEER

Alison M. Stephan, Ph.D. (CANTOX Health Sciences
International)
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BN, —HTRBILEN=HKBROMORS & DHEE
B, E0EHBEhBEIIIE-TETHE, EBRD
HAEERRZDEE, v4 FADEHEBbhs 572
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QTR BT DBEFEREDE (INFLUENCE of GENES and ENVIRONMENT on BEHAVIOR)

1. Dr. D. R. Ree (Monell Chemical Senses Center)
Genes and Behavior(What Can We Learn from Animals)
v AR RA ABORITHEHET 5 LTREBEL

BITH S,

<#Eipe LT>
v A ANESF SRR - B - 2 VS BRI LT
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2001 HIRIZBET B3 U 2D £ T2 —HEL D
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EBEFEORL 2OV ANFHET LI LM, Z
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—HDT Y ARMBOTT ZXD1.6mMYy A v,
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Dreceptor 2381 6 » iz & h, AMOBEET & DR
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Eh, ZORRBTIVEIDDERTHDIL LR
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) FERR. HREEEDER
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T LRI 72,

2. J. M. deCastro (Georgia State University)

Genes and Human Eating Behavior

BT5ZL, ALV TEINE, BIENERLE
BERAKEZSES LTS, S0, £< DTwinsiZH
ALTELH N, ALBRTHOERI R S hi, ¥—4
DIEEX BRI S92, BEIZROR. BIBEFEE
BLTEEHDLRMIC. 2TEBEIIE /D, &
TEaTRPEEN, BHEEh, HEHAERIL S Iz,
1990 & D D BHfFEEICLAEREZ LD O,

BIEERBNO2®, Twinsd 2 JKIZHE L h,

050% Gene Common® Twins

100% Gene Common® Twins } 283 TN AT

KoTWwab,
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31 fi4DRRER (1) 40 e DRI (D
13 FMEA (A) 21 FHMEA (A)
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KRELEBENERZLTHS,

BREERAHE S h

) Bodichs%REWMEAETSI 0%
-BohicsoHBLRETSREIBLAEBML,

(H) 40.2%

(D 59.8%
CERREBOBEBEISIIKRELL ZOEEERE L
TB53 5, (H) 25%
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2) RE-BOOLHIXEIREZZBREERELZ0ES,

. B, RICTLETOERIZK 38\ v /3st
(H) 23%
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3) HEMERE LT
BEBRTIRII—ATRET S22, SAKTRTS
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- —ATRFEZ LKORREN (H)  304%
(D 69.6%

© 4~ 5 ATRER L ROEREN
(H) 20.4%
() 796% <55,

BlEDFER. LIFOHEBEAR D YD,

Genes Genes Genes

—>»  Food Intake 5 Physiology

Environment

Influence Stimuli
°

Body Weight

ORI, EHLECZERLOBRIEH 54,
ADOBEERIEHPFILICEETH S, Z20-DIZ
Life Style # EE 3 3 B4 5,

- BOBMREXBNNT Y ADHEFE % L C Life Style
- BEOBEEEZEOEEY AEL B,

- RIE A L — DDEE

- REEHOEEU A BT TILELH S,

3. Dr. D.B. Allison {(University of Alabama)
Genetic and Environmental Effects: Implication for
Clinical and Public Health Approach
BOBL, FICEEOBIGESIZXAEHSEAL T
ZHTE ORERFORFIv L Eh, BEEHRLTE
=5, BENG#EEE, 7L CRERTICL5MAaAbYE
DHEHRELBRATH S Z L ERBEANEZDEn 7=,
Biob/ob v X (IR~ 7 X) 2 L. Spontaneous
Physical Activity I~ % 3" 5 B{ERIZER # 81 5 1L 7z,
BERELT
BMI=5.8(/ .7G+/ 1-7E)
BMI (Body Mass Index)
G (Gene Influence)
E (Environment Influence)
ZLTELDRITERHIOT X F B TR,
EREE (Frio/hER) D HiZSchool-Based Obesity
Prevention Program ##A 4 2 B EHdH 5,
- BEBEROZEE, D £0Life Style DEE £IF 21T 3,
FyryF - Aa—-LLTORE
“Why do you eating more?”. “Why do you choosing?”

4. Dr. B. Wansink (University of lllinois)
Interaction of Behavior and Environment
"AEIEBEZABIZARZOD ZOBERIZIMNDL B
D %HATSEHNTHRET - =, BEEREOHE
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France Wine
North Dakota Wine
Apple Pie vs Grandma's Apple Pie
Backed Chicken vs Santa Fe Backed Chicken
- ZORRIDEBEEIMER T30,
CERONT LT 4 - OB THEZRIMEZRDL T
5D h,
-BEN. RICAROBRIZE,
HRER
{5 : Jelly Beans Test &R & h 7z,
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} EB 6PN D D,

} BALURERIEFIEEILTVNS,
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AETE, ROMMERSBRERICS 5. BUIRE
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@[ —Omics|ICA DK & FE DA BEN (Current Application and Future Potential of -Omics)
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HIZEERIZ “omics” B3OV 2 H LWV EMAZE A AT oh
L1l >TE T3, 1A22HD 4, ILSI HESIE{#
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7z, #HEZ I Dr. Ronald Tyler (Glaxo SmithKline, Inc) &
Dr. Kendall Wallace (Univ. Minnesota School of Mediciné)
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1. EFRBFHROBETFRAO/NS - O
(Discriminéting Patterns of Mechanism-specific
Gene Expression)
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2. AN - TLA L HER EOEK
(Protein Arrays, A Technology on the Horizon)
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EN B D OFH L34 Proteomics

(New Analytical Proteomics Approaches to

Investigate Chemical-proteome I'nteractions)
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Algorithm for Spectral Analysis) %\ CT{LEWE & 70
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4. Metabonomics : mRDZH & BIETFREED
BRICETEHEY AT LORYEHX
{Metabonomics: Integrated Systems Approaches
to Disease Diagnosis and Understanding of Gene
Function)

Metabonomics& (3 % HIfER DO FREE A FRZ BB B8R
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WEDONMRIGH &5 L TEREOSOREFRIESN D
Z &, Metabonomics D # = R HERER Genomic N DIEH

IZDWTHESE L. Metabonomics 3w D 27—, Bfn
FEMEOFMIZHN LT, 4N, #ENL2 =X
LDOBRIIX LTS L= R TH b L Em L=
#E D%, HESIDMechanism Based Risk Assessment
Subcommittee ! #51F5Genomics& Proteomics DS FHIZRAL
THALB B, BIEHZ/SEAAL T ANy ey T 1) Thb
DEFMEBATIEEATETH S, 2) HHlLEE1~
S5EDIBIZEDEIEFETIDAL TLB2» 3) BRSEE
RERT e 2ERET DD ST BOMA LT B0
IZEDXIZL 6L 0hDIDIZEREH T THRE Nz,
(ILSI Japan BHRRE AR Bih)

@BSE/TSE : BA#H#ANOR LM (BSE/TSE: SAFETY of the MEAT SUPPLY)
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A1) =35 FK%  Dr. D. R Lineback % *Kraft, Inc. :
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Dr. L. A. Detwiler Ok, BBEEER. BX - Y
BHERER)
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4. 19MIHEFESS (CWD) [ KEIA ) ¥V DTSE
Dr. W. Hueston (K, I XV & K%)

UFZ2hZROTLEY 7~ 3 VIREAEET 5,
1. {ERMEEREE (TSE) | BEORSF SIS
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su4 Y7l Y375 (CID), Kuru @ 237
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OTSEDARE ML S,

2001411 H9H K E TOXEEIZ 1T % BSEHET
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OEUTOHOBSEFHEM K, ¥ —~4 5V X, EUKRED
F e

OTSEDHFRDRS

2. SBRIREE (BSE) RUEE/OAY T VbV
O 7% (vCJD) L DATREE LOFDHY)
Dr. A. J. Lowman
(GRE, BN CIDY—4 7 ZEBE)
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N1 AFTy /0T - SAORR,PHBOHRS
(BIOTECHNOLIGY: TODAY'S REALITY or TOMORROW'S PROMISE?)
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