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ADI: Acceptable Daily Intake (— HfE A &)

AROD: alkoxyresorufin O-dealkylase

BR: benzyloxyresorufin

BROD: benzyloxyresorufin O-dealkylase

CYP: cytochrome P450 (2 7 & A P450)

DBF: dibenzylfluorescein

DBFDB: dibenzylfluorescein debenzylase

DS: dietary supplement (¥ A =& U —# 71U X |)

DSHEA: Dietary Supplement Health and Education Act of 1994 (522 i B & dh fdt FEZE 15)
DTT: dithiothreitol

ER: 7-ethoxyresorufin

EROD: ethoxyresorufin O-deethylase

FAO: Food and Agriculture Organization (& FEl & ke 2 £ )

FDA: Food and Drug Administration (7 A U 77 £ i =3 5 /)

FFC: Foods with Function Claims (F&REM: R 5h)

FHC: Foods with Health Claims (fRfEH§RE £ /1)

FNFC: Foods with Nutrient Function Claims (S FERE £ )

FOSHU: Foods for Specified Health Uses (47 & Prfa: £ )

Gapdh: glyceraldehyde-3-phosphate dehydrogenase

Gstm2: glutathione S-transferase mu 2

Gstpl: glutathione S-transferase pi 1

HC: hard capsule product (/X% —/N—¥5 K i 4 C)

HE: hematoxylin and eosin

HS: herbal supplement (/>—7H 7" U X 1)

JEFCA: the Joint FAO/WHO Expert Committee on Food Additives (FAO/WHO & [f] £ 5L s A
YR Z i

MCT: medium chain triglycerides

MHRA: Medicines and Healthcare products Regulatory Agency (=35 « RS HS]T)
MR: methoxyresorufin

MROD: methoxyresorufin O-demethylase

NMCD : Natural Medicines Comprehensive Database (7"F = 7 /L AT 4 L2« T — H ~_N—R)
NOAEL : No Observed Adverse Effect Level (#75/ &)

NOEL: No Observed Effect Level (Z£1Ef &)



PA: pyrrolizidine alkaloid (6’2 U > 7 /v a A R)

PHFJ: Popular Health Foods in Japan ( H AT A5 D @& WVEERER i)
PR: pentoxyresorufin

PROD: pentoxyresorufin O-dealkylase

SDI: Suggested Daily Intake (— H &1 H % &)

SGA: soft gel product A (/N & — /S — il HE TR A)

SGB: soft gel product B (/X% — /X — it i iz 8 B)

TBS: Tris-buffered saline

WHO: World Health Organization (5L £r {4 BH)
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Abstract

Division of Food and Nutritional Sciences,

Graduate School of Human Life Sciences, Jumonji University
Hiroko Hashida

Regulatory science research for the use of health foods based on scientific evidence
— Research on the safety of health foods and safety evaluation of herbal supplements

[Background and purpose]

Various health foods are distributed both domestically and internationally. In Japan, health
foods are roughly divided into "Foods with Health Claims" defined by the Health Promotion
Act (the former act: the Nutrition Improvement Act, 2001), etc. and "so-called health foods"
without legal definition. In the United States, dietary supplements (DS) are regulated by the
Dietary Supplement Health and Education Act of 1994 (DSHEA). Even DS products that are
prohibited to be sold in Japan are available on the Internet. The basis to use health foods
including DS safely and securely is consumer behavior based on scientific evidence. The
professionals engaged in nutrition practice activities such as dietitians have a role to provide
information based on scientific evidence concerning the safety and effectiveness of health
foods so that consumers do not suffer from health hazards or economic losses.

The author has been engaged in education for dietitians and is strongly aware of the
importance of ensuring the safety of foods, especially health foods. For this reason, the author
have participated in data survey research and animal experiment research with the aim of
contributing to the safe and secure use of health foods, in particular, herbal supplements (HS),
which among health foods have had various problems. The author's research is positioned in

regulatory science research. This doctoral dissertation is composed mainly of the content
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presented in the following two research 1 and 2 which further develop the data survey research
and the animal experiment research, respectively.

[Research 1] Data Survey Research - Science-based ratings of safety and effectiveness of
ingredients of health foods distributed in Japan differ among health food categories —

Health foods in Japan are divided into “Foods with Health Claims” (FHC) as defined in
the Health Promotion Act etc. and “so-called health foods” treated as general foods without
legal definition. FHC are further categorized into “Foods with Nutrient Function Claims”
(FNFC), “Foods for Specified Health Uses” (FOSHU), and “Foods with Function Claims”
(FFC). There may be differences, as yet unknown, among categories in the safety and
effectiveness evaluation of health food ingredients distributed in Japan. The verification of
these differences was considered to be useful for nutrition practice activities in Asia and is the
subject of the present study.

The safety and effectiveness evaluation of health food ingredients in each category, FNFC,
FOSHU, and “Popular Health Foods in Japan” (PHFJ), were compared and examined based
on the ratings in the book version of the Natural Medicine Comprehensive Database (NMCD).
The author converted the language ratings (nominal variable) in the NMCD to rating scores
(ordinal variable), and then performed for non-parametric statistical analysis.

The ratio of ingredients unlisted in the NMCD was significantly higher for FOSHU (p <
0.001). The average rank of FNFC ingredients was significantly higher in safety rating scores
than those of FOSHU (p < 0.01) and "PHFJ without FNFC+FOSHU" ingredients (p < 0.001).
The average rank of FNFC ingredients was significantly higher in effectiveness, and total
rating scores than those of FOSHU and "PHFJ without FNFC+FOSHU" ingredients (p <
0.001), but there was no significant difference between FOSHU and "PHFJ without

FNFC+FOSHU". The average rank of ingredients of “FFC in PHFJ” was significantly higher
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in safety (p < 0.01), effectiveness (p < 0.05), and total rating scores (p < 0.01) than those of
“non-FHC in PHFJ”. Ingredients of health foods distributed in Japan differed in their safety
and effectiveness evaluation by the NMCD due to differences in legal regulations and systems.
Also, the reliability of scientific evidence on effectiveness and total rating scores seemed to
be related to sales.

Ingredients of Health foods distributed in Japan differed in their safety and effectiveness
evaluation by the NMCD due to differences in legal regulations and systems. The author
objectively demonstrated an intuitive prediction that health foods that comply with or are
approved by government standards like FNFC or FOSHU are safer and more effective than
those that do not.

The findings obtained in this study would serve as a reference for professionals to know

the Japanese health food regulatory systems and promote the use of health foods based on
scientific evidence regarding safety and effectiveness. In addition, the findings would be
useful for Asian countries to develop health food systems.
[Research 2] Animal Experiment Research - A safety evaluation method for individual
herbal supplement products based on the concept of food additives with hepatic
cytochrome P450 mRNA expression as a major index: application to butterbur (Petasites
hybridus) products —

In this research, the author has designed a safety evaluation method that contributes to
providing information on preventing health hazards associated with the use of these health
foods, especially HS, which have many problems. The method was then applied to butterbur
products.

The safety of HS may vary greatly, even if the supplements originate from the same plant

species. Occasionally, HS target the liver and cause health hazards involving the gene
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expression of the drug metabolizing enzyme cytochrome P450 (CYP). However, there is little
evidence of health hazards from food additives that are used in compliance with standards.
Against this background, the author had designed a convenient animal experimental method
to evaluate the safety of individual HS products using gene expression of CYP isoforms as a
major index. In this method, with reference to the procedures for the safety evaluation of food
additives, individual selected commercial products were administered to rats daily for eight
days. The author applied this evaluation method to three commercial products (oily: SGA,
SGB, and powdery: HC) of butterbur (Petasites hybridus), an herbal material suggested to be
effective for migraine and other problems. Butterbur products have been reported to have liver
damage, but the mechanism has not been clarified yet.

The author determined the dosage by multiplying the suggested daily intake for humans
by the uncertainty factor, usually 100, used to estimate the acceptable daily intake for food
additives from the no observed adverse effect level. Main results are as follows:

(1) The two oily products slightly increased the relative liver weights per 100 g of body
weight, markedly (>10-fold) enhanced mRNA expression of CYP2B and moderately (>3-
fold) that of CYP3AL.

(2) The two oily products caused accumulation of a2p-globulin in the renal proximal
tubular epithelia of male rats.

(3) Administration of the powdery butterbur product, HC, did not produce these effects.

(4) The impacts of administration of the oily butterbur products on mRNA expression of
CYP2B and CYP3A1 were more pronounced in female rats than in male rats.

SGA and SGB increased gene expression of CYP2B and 3A in rat liver significantly (p <
0.05), and may cause similar events in humans; CYP enzyme induction may pose a health

hazard via either metabolic activation of herbal ingredients per se or reduction in the
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therapeutic effectiveness of drugs administered concomitantly. In conclusion, carrying out this
type of individual evaluation helps those responsible for ensuring the safety of each HS
product to provide consumers with accurate information.

[Conclusion]

The purpose of this study was to contribute to the use of health foods based on scientific
evidence as a regulatory science study in the field of food safety.

[Research 1] The current health food system in Japan is a system based on scientific
evidence, and it provides reliable information to professionals in charge of nutrition practice
activities and consumers. In addition, disseminating the health food system of Japan overseas,
especially to Asian people with a growing demand for health foods, provides an opportunity
to review the health food status and systems in each country. And the author thinks that such
Data Survey Research can be used to develop health food systems in each country.

[Research 2] The author designed an individual safety evaluation method for HS. With
reference to the risk assessment method for food additives, 100 times the suggested daily
intake amount was administered to rats for 8 days, and the effect of HS on mRNA expression
of CYP isoforms in liver was used as an evaluation index. The effectiveness of individual
safety evaluation method for each product was suggested by application to butterbur products.
It was also demonstrated for the first time that oily products strongly promote gene expression
of CYP isoforms involved in the metabolism of many pharmaceuticals. Information was
provided to help with warnings, and knowledge was also obtained that would contribute to
tracking the mechanisms of liver damage associated with the use of butterbur.

Through this research, the author believes that it has developed previous research and

achieved results that contribute to the use of health foods based on scientific evidence.
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EHXINET, EERMO—DDEMNTHLN—TV T Y A FDLA %
D72 RN T T, BEFERRILICE S N—T7 87U XA > F O A HYERE HIZEE
THEEREMIE Y, Eio—T V7 U A s OREMFHIIZ BT 2 B S ERF
F LV ICBb o TE T,

BRI TR ORI, KB FHETE Vol. 69, 267-279 (2011) (Zfefk =47,
AR D@ W AN—TH% 7 U A | FEI D Natural Medicines Comprehensive
Database (2250 < 22l L OHEIMEORHERRET Thoto, TAKDEV Y N—
TH TV A b FEMEER] (BA - KE) B LOERR] (1999 4F - 2010 4F) (2
YA N7y 7L, EOLET, N6 DOFMITX T %, Natural Medicines
Comprehensive Database (NMCD) |2 £ 2224 « 207 (4 FREE) %A
PSR, ) R T A N Uy 7 Iat i 247 > 72, NMCD 13, B9
RIS < fEFERMBMEOF MM (et - G20 [T E®EE LT
- BEBIEN, EIRH D, BTORE, 1999 £ « 2010 VTN T
H. HRTANKDOR ML, KEDOH D LY HAEIEORESN AR, A
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ARTIE, EERERERC I ST, =TT A FEMBRA STV D
AIREMEINE 2 BT,

B EBRIFIED 1 SORE YV IZkDOEBY TH D, RE L~z 283K
FEMERICBET 209 LT, MIARLERE o0, EERIFEEZ Sk
TEZENOHD XA XY —« 7Y X NER kava (Piper methysticum) % &
NERED 100 F&5 LT v b Tl FFIERE & b ICIFIRO KR REESR
cytochrome P450 1A1 D& {s 158l (mRNA, ¥ > /X7 BERIEM) 2 LT
HETHZ L 2O TR LT, kava fERAEOL N, — HEEGFA &L L4
BLTWDAraetE, £72 kava fEHIZ & 672 5 IFREE DI AIT cytochrome P450
1ALl OFENRBE LTV ATREMEZ 55 L, B ERIFEDO L 5 1 DOpEY
RO ERY THD, MPEELEDRPIRBINTNDEIN—T THLT T v
VIO ONWTE R ERF Lz, B MEHED 100 F5 L7277 v T
L, FEEB X OO E Y RGBSR cytochrome P450 (3~ 7 & A P450) O
G FRBZIRIE LT ARY , ERLEOHAERICETHEE T H2LEIXH 57,
REBREBEERCORN D XD RFFBEORBITRD b holz,

—Ji, RIS (1987 4F) T, WILRRE L7 ¥ 27 MU —Hh A=
VL, TR 2 B AR IS & &, ZRICFIAT % 72O OEE DR % 1
ONICTHI2ODORT ] THhO ., TRFHEIFOESRZEIZ AN LRI, &
HLEFELWERICHE (LXaLb— ) 57200, Tl - 3 - B oRT) &
END Y, 2014 FEIIFL X 2T M) —P A = AOEMAZFE L [dHE - =
PRERIEHELE L | SRR L, 2O 13 55 2 HIZBW T, TEIX, ERSEH O
BAFE DR D FEALIZER L, 2 DME ., AR OVE 22 B FR A RIC KD &
T IE 2> OHGHIZ PRI, ML O 2 2= & CB3 2 B0 R B 20 B 7 R
DEfF, N OMELR, BELETEEDOR EZOMOlEREZHET HbD LT 5,
EEDHNTND, Lo T, LFaF b —W A= X 3EMIC TRE, Aok
K Oz e B RIS @ E A UE ISP, FHME A OV 25 2 &
BT DR LERENTVDEWVWZD, VX 2T N —HP A = ZDx5%1T
R, EEG, JHFS, B ALFWEE L LRI D50, FRIZEENEFEDE
B O SE, Ao, RV O, T LFERE SR ORI S
TEOa 7 FOBEEENILSMOND X IR oT,

RN SUE, ERRO I E TEENED o - RMERSF O LR E 2
TRV MATEZRORRZ AL LTERY 20760 T, NILORBIZHEG
LT, V¥a2F N —H A= AEOFwHLE L TESIT NS,

1—2—2 ARLLEEAR
i b, e - AL OB LA, TARINERS b0, i@
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W2ML EORBEELGHEREO LD Y] (g - AR (R, §1A
HIE) L3d, INEIZLD, AOBKED, EWIHIRZ IR KA TH D, TA
MORE ., EFOT- DI HEBIT 2 0 9 ) (R KEREHR, ELA) |

A BEERT 2MEBYORKE, L, 200 7] (HAREGEREE, /)
FEE) L TADNBRDEDICEBEFEHATE 5, RAMRERREDOLDEZ WS ¥
(AEARKEREE, INEEE) , — 5, RifEAEE, UK, [ZoEfETah
X, ETOmEME VD, 72720, EHEM, EREEREORE, AL O%R
EMEORREICET 258 Gl (B =+ TEEES a U+ 15) ([28E
T 5 RIS, B L OHFAERRERMLIE, 2haed sV, & LT,
L7eDo> TR Tl Binz . NAOEREY O 5 6 FEIEICHET 5 3,
PEFE A L L OV AE RS DSN O b O L BLET D,

BEIIANOIKEN DT, IxbIh EH 26Nz 13Xk OFTFETH D &V
bo ZOXIRIEFED T3] 1E, ULFHESER CF4F4H24H) 12X
T, ABIDNHRE Db LR EDOPF TEENE LI IATIT TV L HIE
RHEENC, KBEZITILOE L2EDL L, AEEE MESZ S0 AR E AR
DEIFZD DD Z EORKRERB®R TSN T05S Y,

BT AN - IEE), HEORFHEEDOIEE TH L & L HIT, SULDFTET
bAHKIE, TR CEOHER ST OBEX GBI ST, AMBEKROKE
A, & DITITAEE UL ORI £ TR b o> TE Y | fkx kBl & Fo, I,
2O L BBHOFOHERENCOWNT, #HO _IRREDEZ T L & TR M
Ry DAL « I, ARNENEE « ARE. B BRSO RN AT > TV D, B
Sk O S 2 T SOME - TR C OBEREIZ N 2. ZEFRBERE OFHENSE 2 0m L 7o (R HE O AR R
H, AEEEERO PR Y A7 KBS T 2RO b Ok 2 2 HEREN L TS
NHEITo72 19, ZLT, THHDOMEDS L, ERNSHER SN TE -
EMHERF D T2 D DRBHERBIL —RIERE, BRF OBV L & - B L A% X X HEL T
TOEREIT " REERE, IRTRFREIHERESE O COREREIT —REERE & L TH A - FK P
ENDEHTleo7219,

SURASREDRBLO AT, FITNDUR - R - IR REA~DIER E N LTz
AL - TR, CEH, fEER. PRI OFREICE D I RMOBE TH D Z LAY, £k
A IR, AR O FEEZEE LRI L > TH S
T E TN D 112 —RBERE, —RBEREZ B T 2 R A& T 2801, & b
VIS OENMW & 8 HIRREARBERNAR 2 TWAD EHEE SN D, — 5. NI i
WEFIZ L DBMOAFE, FHEOCRMBE - M TEOHEMEZRR L, R EY
ZREIE, BV LD OREFIICENT-EFHEZ L VHgICS Y - FITE
LR EEmDTET,

2D X, NDOEMIFTARMOAEMFEDAFEY) TV | JAWEKR TIIRARY
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EWNZ DD, IV BTG BE ORI - SRR, BhE - N, e, %
EXREDWE BRI NTEMIZEL L, WDIZHMNAEEN TH L L ORE N
EEZEZBND, &<IT, BEEDORRHE, AIEEERO T U A 7 KO %R
ZEMTHRMIZIT. ZOHMBEFED OB NDIERNENZ D,

DL D e EREE N AL RIS RS & FFE N D 3, TR SO HEE
WIL, IR ETIERINTELT, A BEOREHEET b HLIAREO iRl
BT HRMOEREIET] &N TWE B, —F, R X oz, &ibfdikc
E5E, BiEIE TRTOMEBYDO S 5, HEIEICHET 2 EHK LB L O EHK
AL D S DT D, FIEITHE SN D EHM &I

O H AR H D 5T 58

Q@BEFOZW, IBEETIITHICER SN ZERENE SN TN DY

QEEORE £ - IR ELZ B LIETZ EARHNE SN TV DY
MWEYMT D, KL TH, fERMN, &, EEGHOMHEL, L TH
W5, LoT, AT, @ERORREE, AiEE @ﬁ@%%@)xﬁﬁﬂ
@fﬂ%ﬁ)ﬂﬁﬁi‘f%éﬁ@fﬁ)/)’c% & < if%ﬁuuf&)@ S8 SN E A

o EERRMEMLTIRTZINTNTSH, ROPCERATENS, FEHOZ

\@%iti%%;ﬁ%ém5_k%HMﬁék#mém5%®i =
IZ4T 5, ZOLI 7 b0iE, EHEMIKRD GNLEKRBIT A E2HETW T
(X, EERGRIEEF AT RS, & A S, IRETERY, b LIRGES LTV D e b
X, FEREEER & U THET G L e D, EEGR D EEA LN HEER %
B o 72 MORGRAERT nl 3R IE, R E 2 £ U S e B <. #EEmn D
AR

1—2—3 ARIBIIZEERELOLT IV — : RIEEEERSLLE VDY S
FRR &

fERER ST RS O Z R RE S AR L CkGEF SN/ s L CoRME L b,
FEHEEITEBEICIVWEVIA A=V E D, S EEIC & b AV R
WZEET 2B LN EED . BRI EMES LT D L bl B
PN OHEANT L0 K x 7oBEREZ b OEHT RS B BT S AL, BRSO & L
7219, BT, 2001 FEDOIHFIFEFIOMNSCEBEAL O EE Z 1T, Afh & EE
FRD XSy D RE LR B, EHERIC OV CEyI 2R ERigft 2 L Ta Ly
EWVIOEALEE o7, EREAROBEERFIHODIZE, WE, Btk
RAED BB T DML, BHEARILE & > CTHIREICIHGE - (RIES D
ENEFE L, FREHEEEA~ORNE - NEREHREML L RDO LN, D
BRIz I&BﬁMH’Fﬁmﬁéﬁjkinﬁﬁiﬁﬁj’%6<%
R bﬁuuﬁﬁl};{m DT STz, PREFERE RS X, Bi D b orkEe
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TR L > THUNTIERZUEZ TV, HEFEDL L L TRAEFEORIIIIS LT
BRMZBINTED LT HOOHIETH D, REHSERMHIEARKICLY
A im%’r%(ﬁﬁ’]*ﬁ%kﬁ—éf%@ﬁéﬁb ih EARAWEZ H 7= 720y T
HIERERSL] 12X éﬂé Lzl o,

T%%Hé bﬁuuﬁ?UEEUn }E‘E éﬂtf%%*& ﬁ TN Ol q%‘ﬂ&f%%ﬁﬁﬁuu
KEWEERMDR D D,

FrEfREA RS 1Y 12, B0 L OREOREOH®REZ R R L TIRIEEINDI R
mTCH D, FFERBARSE LTIGET H7-0I12iF, 8 Z IR MOFMES
BEMIZONWTHEREZZIT, BARNEIZOWTEHOFA 2% 5 LERH D,

SRR 1T 1T, KBS @Hé EORTE LTHRBESNDEMTH D, K
BEHEERENLE L THRIET DD . T BEUTCD OBRBELEICEEND Y
*%WAEWE@6MKL‘F@ﬁ@ GHNICH 2 RS HIED>, REBRERER
AT TR EEMERTIEORRTOILEND D,

—F. BMOFRRICHET HEHIL, 16k, BHOERITED b, i CTHEHME
?%otomzf1%@’tl#éﬁii@ﬁi%i%%mﬁéEm@t@@%
TRITESEAEIC L - T, BAWEOREOUERLNEICET 2 IERERIC
i@%%%@ﬁﬂuﬁﬁéﬁm@t@@%ﬁddAs%(E:%%%%@ﬁ%k

OB FRR O EALIZE T 215M) 128 - T REOWEEE OMOE R OREEE

HEAE XD BO -0 DFRITEREEERIC LI > TED LTV ¥, 22
f_@ioﬁhﬁ%&@ B E BT 2BORZEEOMERSC —REEH DO H
FHPOEEN LB MBRROZEE LV HBICED NS LY, ZhH =20
EOHRORMERRICETOIHEL b L, FEZTICHHEEIZL DNV T
W Z B L2 B FRIEN R 2744 A 1 BBt Sz, Zhuce b
IRWFENEZARILE U CRMFREE Y LE I,

ZOFT I B E R EE T, RERERMLDOREMY & LTERD 17 #iZ
3HERIMDY ., Zi 5 20 FEO—H Y720 OB Z e e T RS O B
FHEPRREN TN D Y BEREMERR B &0 ) (RERSRER ML O 72 72 K0y b %
ez,

PEREE R R A 201X, FEFOEMTITB W T, BRI ISV - et
ERALTERLTH D, FrEfEARS &ITERY  HEEITER O[EBOFFA]
T2 b O TIEAROA, BEEATICZ2MER X ORREEYE ORILIZEE T~ 2 fF#H 72
ERHEHITEE~NETHLNZLDTH D,

L7l o, 2 OREMEF R Z2 53D, FRERIEH R, RERIER LN D
72 DR ERSRE R IZ OV T EMICHESNERMTH D Z & L bio, Btk
B L OBEREME DB FERIRILIZ FEE S W TE LD b OEREM 2 KR L TIRGES LD
BihéE LTOEBEERH D LN R D,
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Fig. I-11&, TNHZWMV LD, BERMPA4OONT T =I5 hinbd 2
LR,

TR SO LR O SIZ, 2 OF AT 2 B AR &>
SHIATHD EEZLNDN, TORT LD BRITEL TH D, EROLRFHE
EIZWNIZAENTH > T, ZEMEITRENH Db DITAH L ITN 2 720, WilZ,
WD ZRIRBERE ML Th > T | @RORFHHEEICHEZ TR UL, ER S
DAFREZE IV THIH T DHEEE O 2 HZU) 2130 T <, BEIEREWR
A EE Kb, EERFENEEEHI AN D 2D, HRHMEITZ M
EEIWEDINTG L ZAD FIZRRY SO 2 WZ B,

HRIEIZOWTIL, FREREA RS T, B2 L ofEBFEEORICE M
XG LT HIAEALIEGRBRIC L VIS Oz b S ICEHME S D, UL,
Wb DR X, 2O XTI A & U TEDEWEELEZL L i
ARERITDE LD, v hEG e TR ERG e < B EBROMAE L~ L D525,
B D WITRBRE N O BEHIIR TOERTHEONI-MAZ S L ICER%E - il - e
PITDOI, fBERA A —VEALAOHL LRI THH D,

— ., BAMICE L T, FEREHREMIL. b MEg L Lo RN g5
FonT, BERENFHMESN TS, LavL, Wb S/EERMN] I2ide b2
gl LedBis s & L0, Sk c X 2 2l o i b #E 1T o
NTIIWAu,

B FELEDHDHE, ERILO D TWbd D EEFR N 1, FFEREAAN L
FERR Y EIC KRG T OEBIFEEEZZIT TR LT, REKERAML S bR
V. EDERE LB E 2y L CRE - IRGE - AT S Tunian, BEREMER
AR D BN D 2R L UBREME DRI 2 1F M7 EOWEEBEE TR
BEAORETHLEBEBEMST O TR, Wb EEERMN ] O 1%, FES
DO E OHIWHIZ K - CTRIE, fEHFERED SN TR, BRI E S &
BHERAINEDOFTME N A7 b Db D7l e LR IND,

Z 9 LIRS | R B ORI Y O R E D Wb HEER M) 1I2£
BTH—-KThHDEExLND 2, BEEEORKIIZIZ, Wb DL
i) IO WW T ) e iR B A R - e AR O FE N EE LB X D,

fEFER M OZEECE DR 4 - ORI, EnEhO BT T —
DRERER G DR EMECHIMER, BHEOICED XIS TV DI NE BT
Y —RNCHBRE L, ZORNAEREET L bEHEELZXbND, 22
T, RS 2 ISR ERFAENF S TlE, 2 OEREH 2 LRERE L LT
B AT,

BB ERESLORICE L TiX, 7 7R ARERE ORI, ERITERS
ICIRE STV, BUEITHARERIC L D BRIk E LTRD LA TV
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W) 2 LeBRoOEE ML, KED dietary supplement 24 A — 95 Z &
MO T A RERETINDZ LB BB TOHIN—TH TV A FBEE
ND, ZOX D IplHE O/ & RRDIRO BT, ARG DHTIERAE
B IR SIVTW D REEMER H D, Lov L, FIHAE L, RN &V ) AR
HEKME TR R Z22 D EBNVIALLT <, BIRLTWEDOIK B HHE
o TOREIDHSOEYHERICORN D BN EZ bND 720, fEFEAE LD
RN A

1—2—4 XEIBITSEERM (dietary supplement) DALE-SIT

KIETiX. The Dietary Supplement Health and Education Act of 1994 (DSHEA :
REMDEMERBEE) ITXo T, KEMREREMS E WA D dietary
supplement 23 HLE S 4L T2 2329,

dietary supplement [T EFEZ M > Z L2 HAE L ED BV B2 7= E I,
HIERDOREERHRE~DNRE X R TELHEELTHY . RO X HIZHERDORE
FEAAL & OB RN H 5 2, dietary supplement 1R DB KD 1 OLL
FEEDH O Iy @QIFRTN QN—TEOHEMFEM @7 I /E OA
MNEIT 2WE T, MERELZHE T TRFZM O D O DIRMEY.
REW. Sy, iy, BlA&W), dietary supplement Oy OHIZIE, HARATHE
Moy & B SRR MICHIH CE D2 8H 573, AARTIHELE
ROy E LTHIA SN D720, AADHEBEREMIZIIEHTE20nb o, L
Do THAREANTIZRETERNSD L H 5, TIRITEER, I 7L, R, Y
7 N7V BEIERETH D Z E0RO BAL, WE RS OBEHC A NTETH
STEHRLRNESNTEY HARDEER WM EITRRDIETH D, ZRIZHOW
T, dietary supplement T 5 Z &, JWRDOZW - 15 - THHZ BT 5HDT
TNz s, FEERTFHAFET AV IEMEZRKGLFE (Food and Drug
Administration: FDA) ORIl T 726 DO TER2WZ EZ2HRT5Z EBMETH
%o TO LT, AARDMEERME FRERIC, FRARZ R (ERHOZW - T - 18
R T 2R Bl 2T, B EBDIEIREZFELNITT 5 DITENLD) 1FEEIEENn T
WD, PREEBERER S LIS ORI IR R TE R WD AR OEECHERE~D
R (M - BREEIRFR R - B2 IE, RIEN 2085 3 DIZHRNLD) DOFRIRDAIHE
Lo TWVW5,

dietary supplement DM NMEIT TR b ET HZ DT OX41E, EiL
O~®D LB ThHHHM, EWELDOIGM Th 5 MBS RIEEZ KL, ~N—T %
5y & TG DITRFICAT =T L ITF T,

72%5, dietary supplement OHIZiX, iR L 52 B AREN TIEIRIE TE 220
bDOHLERDH LN, A F—Fy FOERKIZIY | KEFEO@RY A F26[EA
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BADE CTESGICAFTE, [HI L OBH O %z % T, dietary supplement
HEEFHTE 208K TH D, AARENTHIEL TWDEEERMIZT TR
<. Z9 L7 dietary supplement OZ2ME « HRIMEIZEI T 2 AUME 72 G IR HE & 24
BRRRIZR > T 5,

1—2—5 »"—7H%FU Xk (herbal supplement) DHRFEK & FER

N=TIIHARTIE I, R, FEp e 328, FL R0 TZe L H
RN TVWDHEI THDHA, ZNLIEF—EHWRIEXFTHD 2, EMFSET
. N7 OFEIIMIE (FRERerss) LidEETH Y . BITAA (arbor)
(R D EA (herb) Z/RT 4182, 2 N—TOHEMEM T, EAORE
B X CTRARD B EEIZ FE TH—7 OFPHDILIE S FU, BERERSCREFE O LR R,
HUERRER, & DOMZIE I D7 D885 - EEXEm COA AL oMY, £t
S LT, EHMNAMTAN—TNERINTND S8 EF I NE T, %E
DOFEDEMAPRHIZHET TN OHEEZHWTE T PR, KL Th Rk E
L. F7Y 7V A POFEMELE LTRIHENTW A N—T % N—TH% 7Y 2
MRS EMES, N—=T DFRIIEATH 5720, ZORAICHTZ>TLT LD
VI E T D 0EIT RV, Rk, REREIMELNTELL NI BT i —
TOHIIEIZAD, L)L, "—TH T YA MIBELBRDOT, ZOFHITHT--
T, BEMHERPMO TEHETHS, Al LB | BRMOERE LT EHODO
Lo TEHAFRERIREO LD THDHZO, N—TH TV A MZBWTHE
PP INTND Z ENRRE D,

B ME, RET DL R UX—JRSCERAE R ) & 72 D % RS L TR
ML, AfF - 15T 2 EADZDIC, MOEMREDAEED Z R0 TER D
BROEBRBEA TH D P, EMITIEARE WO ENTAE BB AR
BAEMELTOBLOHFERELZHN L, M BREEYDOEGFEZ LT
Do L L, WA KIGICIE S L, MENBRERREIESME D b 4tibE<, &
ABRCTEEBREOAEEM 22T 2ERPRE L, FRECHFOTEL b
=3 BICERLNTTRIESC LICR 220 bL 5D P, To—J, mWIZ¥
ROWRRHEM A EAEL T, ZAOEAREREA ML AL TELEERX
DD, RGN L 1T, 2 < OEWPERNC @R —RRE, T bbbz
— R, T X ORI - ERROGRE LTINS, RO AT AR RS
M7 CH 5 3030, N—TH T Y X N OREFEORFHEEROLE L 0 D
LRI, TG ORHEE SO IRREED TH D Z ERE, £, ~N—T
BV A MUEIZIEARY 72 ) = VST AR A NEED, MERIZERE)
W & o TUIHRAMEAER B 7= D B DNERE SN2 b O3 D 7 < vy,

N=T YT Y X NSRS AR O ZIRAGHEDIL, Akl X
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STHEENTELEMSHEEOBH THY | ZFEEERIEEGHR T, AMEIZE ST
FAREDN G 72 D RREIEE 32\ RRVEIEARTEY D2 < 1%, /MG TOWIL
%O FRFIRDFRY 78D OEWILH - TH, FFIBICEY A THEY
REEREIC L > TSNS EE 2 BN D, Fig 1-212, IRIETEARED DR
BHNZHOWTRHEH L TS, 2O T, HIRIZE Y A ENT-WEIZZEIL B IR,
D UNTE OWE LSRR & O EAERNEEER 2384 5 RN H
5. EBE, N—THHEHEFT Lz Wb DR OFBUIHE - g E
OIER E LT, WEEHEIR & & HICHFRERE N 2 22, 72, WotodE
BN THHIBA~DIER., H5WIEHEE T LI2/EH E LTEND Z &8 T
F7e <, BN L E 2B, HCEE0EERFILEEL TS D, L
(2, REEEE R MU ND D DIEFEREMICE ST o N—T 7Y A MTIE,
MR ZRTICER - E - RSN T DL DORBLIBENN D 5, #HY)
IR BRIEIC K D N—T ST Y A NOREMEFHMIOENEE L Z X L5,
Z 2T, RESUH 3 TR A 2 B EERIFE Tk, Z o g) e BRiEic L5 —
TH TN A s DRV O E A B ORIRRE & L CERA TS, K0 BARRY
[Zi%, Bl b2 v A P4SO mRNA R ELA FEEE & L, BRI O R
iz 2B, N—TY 7V X NGO ERFHEEZ T VA L, [[iEE
/NH —X— (Petasites hybridus) B5hIZEH L7,

1—2—6 {ERLOHBETMmOEERE

BRI K9 lz, BERMOFAMEIZLZ ML ARMEDONT o 2D TR
0N, B OB OLEMT, KAWIZITRVWERREZ B L THR SN TE T,
— 07 RSO X O AP RIS, L TERBRAZ Lo T, AOMED S
LT ERNG, BEMOHRE RELRTOLENH D,

AARTIEZ, BMOLEVERRICET DMK 2 S HICHEE S 5720 O A
BER LT REMEEEARED NHEINTWD, FIEOKOREIL, EFHEH
G RMEEEMES (Food and Agriculture Organization: FAO) /LR SRS (World
Health Organization: WHO) & [F& MNP EFIZ =3 (FAO/WHO Joint Expert
Committee on Food Additives: JECFA) (2 XDV A7 T7F IV ADEZ T 25
BIZLT0D, YAZTFT VAL, UAZRHE, VAZER, VA7 a3a=
g—ard 3 BENSRDLTOEATHY, HAEIIEHALE > THEEL TV
Do

U A7 FHIE, Rab FICIEEER FRE, BINCREERe E) BEEL T
WD ZEAAHRIC, AFERNELERT 52 LI2Xk-> T, EOMOMERTEDRE
DEFE~OHERMER « ENE X 292 B2 LIRS TEBIN DA
E - AFCTHES S Z L ThD P, RBOZEMERIT, U A7 T X 5F
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PRI E RS2 L TEOEARRMENTE D Z LD, Wbd DR
IZOWTH U AT GO TIEEZER Y AN T, BRI IES < ZaVEarE %
HDODHZENEELEEZD,

fREFER SIS E EN D OAEMBIZH T 2 HFEERIZ, DG OIL 7RI RE
RAEMFREIC L > TR D EEZ B, ERSSOAAMEFMIC S 7--> T
X, ZNEOENIS U THRETT2 2 EREUTH D LR D,

SIDIZ, ATBNEATREZT Ly NEA TR EDNN—TH 7Y A N,
TR S D R IE. — WIS Z R D IR IRAEY & & e, NRVEMER Y Td 5 FF
PEDN G N—=T 7Y A sy, BREPEARERY) O PR AL E Ch
LI AN & LA EERZ4E U D aMeEtEnH 5 3640, F=, IFigick4 2
N=T YT Y A OREFEEFICIL, EMREIEEE TH DT N7 1 L P450 (CYP)
MBE T2 Z LR D7 Ian 40 CYP BERIT, ZREEERERNLE - —T Y
7Y A2 MG ORI A G T 5 A2 CYP R O D%  ITRH S i
ENDHNR, TO—EIEHRIL S TEEEED D (REEMEL) ¥, &bl E
ELRN—T WY X N OO IX, fREEDONEIIIRAENTFHIA =X
LTHD CYP %%@%@%%%I%@:T“ ¥ CYP BEFZ OFEIL, HHEME L&
A ESGiAE D SN EY =3I LI R mib<ﬁw@%%@%ébéﬁ%@
Nd % 44 CYP BEEOFHEIL, CYP D FREOBMETFRIEY 7L Z A L RT-
PCR (WHZG —AR Y A7 —BHHIL) 125D mRNA LV TRIET S Z &2
L0 OB TE 5, B, N—T YT U X NMIEMSE
FRME D) T oo D %57 % . NETAME AR B ORMEY & L COREE D, Lo
T, W) D AR 2 R LT A 7ol D3 S v, =% A0 Rk RE
B &0 . RROHEY D F F OEITHIVLXME @Q#OKWA%ﬁi
BT 5 Z ENEHICTETCLE Y, £70. WEWILIRIAL O/~N—T % [l \kﬂ“é
%%?%of%\mﬁﬁ%%éﬁﬁﬁﬁk@*# & o TRAMEH DR Sy
RBIE MBI D AN S WD ZEMEIZIXIX S SE 0 H 5 Alh %ﬁ%é

— 7. Nx DL %a%/\%?’ﬂb\fb\éﬁunﬁﬁn% NI, VR TR ETe
l’ié%ﬁ%ﬁtozf —EOBUSIERED ¢ & TS - ERANFFRT ST

), R EEE A ST LB SIS o IS & b 7e D A7 R EERE E T S
MTwﬁwomng_r¢i9 . BRI ORI - A BT R
(Acceptable Daily Intake: ADI) | %Ob\fﬂi&) S5h P, ADIIE, b RBEEZD
WE R LT LT, @%A@%@ﬁ&wk%ﬁéﬂélﬁkt
D OEERETH D, ADLIL, ERENWEZ A7 3R CH SR BN B S
Nigho -l Kok h &, T bbiEEit & (NOAEL. No Observed Adverse Effect
Level) % RHEFLRELCHI- CRIT 5, RHEEMAEIT@ET 100 DAL,
ZOfEIL. HERGEROEEB OIE S >& | £-FEBOIE S > X 1TRERIIZZ
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NEN 10 ZBZ RN Z LT L5, RERIPOREIEREROFEL, IR,
LEA—THTY A FORBIFEEE T YA 2T 5 LTEEICRS,

1—3 ARIXOMEEW

RFwslE, # A4 My MEER ORI BRI ESFRICHIT L ¥ 27 b
U—T AV ABGE) BT B0 R EESHFOL¥2T M —P A =R
RO E LT, BHEARILICIE S < A2 OEFREHOFHICETHZ L %
HILTWD, &LIZ, KO FEEEZRTE 2 BB LOE 3EOMLTIE, Z
ZETHRARAFROYE FA S LI TRENZNOFNN v ZREL. Zh
272 b ExEME LT,

1—3—1 AHBIXOE2ETHLMNILLE Y L T58E - FERBEORLE
723 AR TRV

2 EOERFAEN T TIX, THATHIEL TV D ERERM DRy D2 &
ARNMEORIFHIRILIZ S S FHIL, BERSO N T TV —IZ Lo THRR D) Z
& ORFEE RO A 2320 TRV & L, K BIRMICiE, BATHE@EL T
WD RERER ST, I ERICHRE STV D R E R R L. REHEEER M. FERENE
FoREM. BLORRIIER 720 TWbd HEEFERN ] O 4 DD T TV —|Th0h
o, 2607 3 =2 T 2EFEEMOFRMITIX, ZatE, Ao T
EZNBHDH T EIFFEREBBTEX S, RIZZFDO L) ENREHINE, Ax~D
TERIRALESL D DT, BERRR AL S <M OFIHICE T 5 2 &
12725, LML, BRI L > TED L ) BRZEZ2 RIS HGE L2 13 7Y
T2 be\n, 2T, FHEARILC RS S ERMBMEOG A (et - 5%
M) IR AW E LTHE - & & bICEN., EREXH D NMCD (12 L D2k -
BHIEDT o 7Tl AEE L LCh T 2 — OO B 21T - 72,

1-3—2 ARIXOEIETHLIMNILLD LT 28 - IEREORLE
72T AR TRV

5 3 EOEMEERMNZE CTIE, KT b7 2 A P450 mRNA 8812 FEIEEE &
T 5., B OB SIZ IS N—T7 %7 Y 2 o RS OZ2 PR BIREAL - /3
% —/N— (Petasites hybridus) Bin~DwEH | OT7—~D b EIZHEHATE, BA
TET HoN—7%7 U A FREROZ IR BARIZERIT LR i O Fsi 2
Tl TWbhwp B EERM ] 12344 L, £ 72 KE O dietary supplement 731 > & —
Xy MERTEABASINFHA SN TH WD, BERMOEBRICE 72 5
WL, N—=T T T Y A ML DL DOND 7L 7p\ 0 36464D 0 T YT Y R
Y MIEMZEREDOIEY TH V| O - AT TS 4 A3 R UGS T
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HoTh, WHRHSCABFTRRER COERTIXL S AREERH L, LT, »
— 7 BTV A s OREVERRICIE, B DL OREMEERIFHE I U7 A
ORI AIREMED Mo D, 5 3 FOMIETIL, g ~ 7 & A P450 mRNA FEEL
REEEE L L, BRI O AVERECR OREEIC D < 2 VEE BIFHM 23 52
BAEETH D Z LML MNTT 5 2 L Z MR ORI % 72 0 TRV &
L7, BRMIIZIX, Fig 12 IR L2 &MY O ADI BHEEZ B BIZ, ~N—T
YU A MO — BEREZE (SDI) @ 100 {58 (BAMAEYS7-0) 275
v MG L, ZO&EN NOAEL 2 2\ hEMGEET 5 2 & & Uiz, iHlifeie
%, FFIRIC BT D CYP 20 FFED mRNA %8l & Uiz, & OFika FFEEOERN
B I TNDNZ — —H8G A L, S OZEZ R T 20T
HT LT,
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Coy
Food and |

I auasi-pharmaceutical I
products

.'<
-

REEBERER CAMNBIICESD<<@#REGR)
FHC (Foods with Health Claims)

: [ OBEREARS \( N jsre—— oo |
d r| ﬂ k : FOSHU REREEES Bttt R Eo |
OHQ5ENITDIED I . FNEC FFC
: (Foods for (Foods with |
: Specified (Foods with codswith |
EREH DR : Health Uses) Nutrient Function Q]alms} : |
BEFUVEES ([ c@miEFT - pigmeen) | [ Function Claims) .ggﬁéﬁg%ﬁlj 2
Unapporoved or | eTRRERER GamEEn) hodriiala ) |
unauthorized i| (REMDHERT) OFEADIHERT ’5'5“*—'"'5*‘7' -
drues I )| (mmU2oERET OFRERDSERT .;%ﬁgﬁﬁ_ﬁ_
| exEms=EES @ IERER eemmna |
—_—= (hezmser I\ DA
( f?égﬁﬁgﬁﬁaﬂ O<° LD BRERSR So-called health foods
Pharmaceutical I (RERDZBED)
broducts or gRAES Health foods

—R¥E G Foods in General

specified by the oo, P -
lPharn‘naceuﬁca] JL (*E‘E’é’:ﬂ =BRT) )
Affairs Act
Lreret _ Nt RofFood __ _ _ _J
Fig. 1-1. HARIZEB T DEERMODT TV — : (REFEEER W & Wb D EFER G

GER =3 1R 2 2K)
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Individual Safety Evaluation of Herbal Supplement Products
SDI x 100 < NOAEL ? (SDI< ADI ?)
Major evaluation index : Liver CYP gene expression

Result : Classified into 1~4 groups. Herbal Ingredients Target the Liver.
Lumen - @ Lipophilic xenobiotics =

{} Intestine — ““
Risk Analysis of Food Additives Lymph duct © SO . Portal vein
ADI=NOAEL/100 remnant

oo whole

SDI : Suggested da|_|y|_ntake body
ADI : Acceptable daily intake Detoxification
NOAEL : No observed adverse effect level e Liver B
Uncertainty factor:100 ‘ , Drug metabolizing enzyme :
CYP: Cytochrome P450 ) Urinary excretion

y-t .]é‘:(iréestre to high concentrations of substances as urine concentrates

Application to Butterbur (Petasites hybridus) Products

[Safety] Possibly safe, [Effectiveness] Possibly effective: migraine symptoms, allergic rhinitis
(Rated by Natural Medicines Comprehensive Database, on line, Accessed 9/12/2019)

Main results
@ Two oily products (SGA & SGB) : Group 2

» With liver enlargement, markedly (>10-fold) enhanced CYP2B1 and CYP2B2,

moderately (>3-fold) enhanced CYP3A1.

» Induced renal accumulation of a2u-globulin only in male rats.
® One powdery products (HC) : Group 4

»Without liver enlargement, no effect on CYP.
@ The impacts on mMRNA expression of CYP2B and CYP3A1. = Female rats > Male rats

Carrying out this type of individual evaluation helps those responsible for ensuring the
safety of each herbal supplement product to provide consumers with accurate information.

Fig. 1-2. [h—7%7U 2o NG OZREPEEBIFHL : /X% —/3— (Petasites
hybridus) S5h~DuwE ]
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EoHE BHREWNE—BATHEL TV ARERSDORSDELM L FESMEOF
FHBILIZE S FHMIE, BRERROIT I —iZ Lo TR SE—

2—1 #EER-BRY

HARZ G 7 V7 #E T, EORE: - REEICENL D &R - R LTS, Ik
Fe. FIHESN T DA 2B RICEENET > TN B2 o s ofMiE, BA
TIHEREA S EBRHRENTND 35 UL, EEANIT, E., 228k, ARMER
EETH D0, BN ESCRFEIBKZHE BN S D 2050, [HEEDMEFA %
LARNOZDIZRIAT D 7201, et & AT 2B AARILIC IS 72 1
WMRDOEND, Flo, RKEORBIEE 2 O 5k L - FHRE LR EO/RMZEIT,
FEEAEdt s & U TR 5 & B 2 2L 2 F (2o DN H D 5350 fEEEA N,
DOIEFE L EHETE DEHRR L, HEE ICALETAERERZRZIT 2720 D EE
ST D,

HARTIL, @R MIE, (RS 2150 CHES TV D A EMERM) &
—EEMIZEY T 2 VDWHRERMICK S END (Fig 1-1), S 62, friEe
folE TREHRE RS ). TR EREA AR, THiEER R 2053 2h 73 —fk
SINTW5 (Fig. 1-1), &0 7 TV —ORFERSE S ORZRME - AL, 173V
—[CHRRD EHR SN D, BEESIL TV,

KEMRER S CREHEEMFR TR B, M REEOELN R SIC X
HORFEBIRDPRERG SIS, KBRS ZHE - #5572 HUTERSND, HEHK
BEE IR ER O/BFEELTH D, LN > T, REMES LI 2 kFET DT
L, Bt AIMEICES U CRES I EAE S U7 9 C A e B PR ILIC S\ T
WENT S VT [E O FLHEIZYEIL T 2 MBI & 5, FEHEA 72 33T, SREsERMm & L
T, —EDED LREBERIERRAR R ET D2 LN TE S 3% (Fig. 1-1),

FeE R AL, SR OB EIRE S OB 2 5 2 D IREERERER Y (B35
KA E bW D) BER FEORBOH®RERRT H I ENTE D, FrEREARM,
L ZIRFET D72 DITIE, BEEEO R TINEICOWVWTHEE I TERE DT 22T 5
VEND D, FaANEE, FAIE LT, BEic k28580t HorkicBEd 58
SRR SN s e A A U CEIF R ST 5 2590 (Fig. 1-1),

BREEMER TR MR, AR FEREOETICB O TR OBERIELZ R R TX 5,
BEREMER R B MITEHE & oo TR | B OBRIERTIC, KRG OREM L A%
AT DRI BT 2 M A BT T REICIRHT 208N H 5 (Fig. 1-1), etk
FOREILIE, REEEERNL & R0 [ED S L7 REICHEIL L TR 63, RrER R
B E RV HEBEETREEOH A EZZIT -6 O TIEARu 5300 2240 L AN
FIWCE DA E 2> TEY ., EICX » THE. Sz HEZ L9 L b7z LT
WV, EIZ X o TRHB S LTV 720 & 5 T PRIEFERE R S LI O Wb 2 R A b
EHELLTWEA, EHEICLWRESNERLTH D, o, etk I oaahit
DOFFFHPRIUZFE SN TR MO & OEEFMREEZ £ L TGS LD &dh & LTI, %
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FRAER M, FPEMRERAEM & HEERH D vz D (Fig 1-1),

EOHMELZM - LTS, FITEIC L > TSN ZEEESMNT. b & 3R
AR LD bR L OEMEOFHmA S EHERIEN S, L, EEHD
MBIRY . 2O XD RBRGEET e STy, ZORGEL, BERMORAE - 2073
FAZ TS 21D DOIFMEHEE IR T 2ZEINH o 8F L - FRRELIZE o
TH&ES LR,

INBHOHFITESWNT, BATHIE L TWARERMICOWNT, 215 DD
BEMEEAIMENRED LI ICFHME STV DA, g L7e, k5L LI@ER
BT DT A Y —iX, REHREES. FFEREHREMS, BXO THRTAKDOEW
RS OB T IV —L L, &4 7 3V —OREFR SRS OREM & AR,
Natural Medicines Comprehensive Database (NMCD) D {fft1-& 0V (2 X 2 5 12 H&-Su T
bl ds L OMRET L 72 NMCD 2 X 2 5Fil (4 228450 2 5F8 (2% 12510 24T,
SN ANy VREHRITIC K D T A MO E T o 72, 2 b OFIRIC X
D, EOREICHERE T ITFFAI SN TV DLRERME, ZNOUAORFERMED
e, AOMEORFFERIRBILAEm W TH A 5 & D — iR e HER 2 FEdH Rz &
> TEBIINIIRRE LT, AR THRONTZERIT, 7TV T ORBIED D HAZOE
EIEEC, 7V T REEORER MEE OBEITHE O EB X B,

2—2 mMERFE

2—2—1 BEELITIV—BIORSY X FDIER

JFH U A N o> B AGERLE O RSy O S B VL EINTHF T B S 1A N [ SR AL - (R -
KEBMEFTOA L H—Fy b A N THD [HEFEREMN] OLEME - HohEEHR] 2k
J U NMCD (TR HL L 72 FnsC (3 I L7z, BLFISR T U R b DSy D 3REA 1T,
NMCD &/ 77 7 THASN TWDHHEELZHEH L, 2B, F2E|ETIE, FEM. M
B, By 7e EORFLITET Tk 1ISH— L TRt L7z,

2—2—1—1 SREMEARS (Foodswith Nutrient Function Claims: FNFC) 43V
A N DERL

2019 45 7 H OB C OB RE TR R RN 7] ST 2 B RE R AL O R A3 1
n-3 EAEE, 6 FEXED I R TV (High, B Y T A ANV T A K v TR T L),
BIOBEEOEX I (FA TV XU RTUEE, BT, EXIVA BEX
RVUBIL EXAIVUB,, EXI U Bey EXIUBp, EXIUC, BEXIUD, EFS
VE, EXIUK, ERE) THDL®, INHOEREFEHSOV A NI, FRRICRT 2 —
2 =212 LT o TEEME AT 2 EHM AR L7z (Table 2-1),

2—2—1—2 HEREAAN (Foods for Specified Health Uses: FOSHU) k%Y

A b DYERK
MR ER R ALET T OKGR) dnH—%) (201942 H 12 B, &K UET : Excel 7
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7AN) Z WEIFHE ST OREFECREICE T 2 FROHEIZET 5 Web ~— &
DETE— KU, ZAUTIE, 1,064 B5 L 89 By AFFAT H O E W H O BIIEI
IS TRy, BLES, Mind. Hisd. BaOE, BS54 250 (RimXT
XBI G-y LREHD . AP 2 BRI TAAE, HilA T 5 EToEESRE, 1 HERAL
B, X4y, FFA B, FFAESDREN TS, U R MOIERIZHTZ > TE, 2D 1,064
HUEL | 89 BLsy % Excel D~ 2 BRE A AV CRGY & LIS~ 2 7otk EEE 21T
FALT DR 8B L, 64 Ao 246K LTz (Fig. 2-1) , 2649 U 72 540 1. Bifidobacterium
lactis FK120, Bifidobacterium lactis LKMS512, Bifidobacterium breve B, Bifidobacterium
lactis Bb-12. Bifidobacterium longum SBT2928. Bifidobacterium longum BB536 |3 &~
4 X A (Bifidobacteria) |, Calcium hydrogen phosphate, CPP-ACP (Casein phosphopeptide
— amorphous calcium phosphate as calcium), POs-Ca (Phosphorylated oligosaccharide
calcium), CCM (Calcium citrate malate) 1% [ B /L7 A (FFA] & 15 7- £/RNZ DY dental
health) |, DHA, EPA |% [DHA -« EPA|, Teacatechins, Teapolyphenols /& [Greentea],
Lactobacillus gasseri SBT2055, Lactobacillus casei YIT 9029, Lactobacillus delbrueckii
subsp. bulgaricus 2038, Lactobacillus GG. Lactobacillus casei NY1301 1% T $LE&

(Lactobacillus) |, Soy oligosaccharide, Soyisoflavone, Soy protein, Soy peptide, Beta-
conglycinin (% K& (SOY)J. Vitamin K2 (menaquinone-4), Vitamin K2 (menaquinone-
7) X TeE# 2> K (VitaminK) |, Wheat bran, Whole wheat and wheat hulls-derived dietary
fiber |3 /253 F (Wheatbran) |, Palatinose, Reduced palatinose (% /3T F / — &

(Palatinose) | & L7c, 2D 64 53D Y A D55, NMCD (ZHH S F1 TV 7z 28 [k
SIETR2 — 2 = 21TRT LD ICREME AT H1E @25 LT Table 2-2
(o LR S AT R 36 BRS3 IS Table 2-3 (2R L 72,

2—2—1—3 HATAKOEVERERS (Popular Health Foods in Japan:
PHFJ) R4y U A b DYERK

fEERMDOANTIL, B EEICKIRT 2 EEX DD, Ko T, KU Tk, 4RHE
FEOEVEREELFEME THRTAROEWEREMN,] fod LT H- 72,
Tbb, FFEE [~V 27— FLUAR— b®2019) ) (2H# S 7-4 49 OfEFER
Ay E BT Y A M BB LT, ARSI, 1992 F£AIFI T, ~N—7, EX¥ v, I X7
NWEDZIGZ O DEFEREMFEM OTIGEMOFERREZ LV FE LDV A NEE
FERHEH L TWD, FEEOY 2 MIWEMEICE S, SEEEOmE» D b2 gk
EEZBND,

PERR L7z U A MTIZRBREGER M & FRERBARMORD B EEN TV #E
FHENT OBRIZ Z 3D DRy & B4 L, FEREME R R & PR RE B 5 TIE 22V Ay ©
MRSz THARTAKDEWRERER S oo Lic, &aisy 02 & Aok
BT AT TR 2 — 2 — 212 L7223 > TR L7 (Table 2-4),
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2—2—2 NMCD £/ 777X RERBMT DEEME - EHHTMICET 5
B DUNLE & FHM DORRES

FRICRLIZY A FORGTIZONT, ZatEl L OE MO R FRIRALIZ E -5 <
NMCD (Z & 9 #&43TF S =fHZ B 2 H 2 157, RIFIL, @EFEEMERS T — 2~
—AL L TR T EIWCE /) 777 LTEDEEDOLN, Ry DN EFHHMEICS
WTRHFEARILIC D & | 2T 5 BERE. AMEIT 6 BEREORAT T TRl L T\ 5%
o0 M3 FEAEIZ LTy, 22T, NMCD (2815 SiEIC L 525l (4 F:=A%)
. FEEDEDoTBEH P #2EIC L CGER (EFEE) 1ICHI0 YTz, T7hbb,
Likely Safe (2 %) . Possibly Safe (1 5%) ., Possibly Unsafe (-1 i) . Likely Unsafe (-2 5%) .
B LD Unsafe (-3 50) & L7z, FREIZ, ARIMEIC DWW TR, Effective (3 #1). Likely
Effective (2 #0) . Possibly Effective (1 #%) . Possibly Ineffective (-1 1), Likely Ineffective
(-2 5. Ineffective (-3 i) & L7=, INSUFFICIENT RELIABLE EVIDENCE to RATE
FHET 5 72 DR +53) | OBEIE, KT 4 78R3 AT 4 712 bl S
AT T L, 3FA%E [0 8] & L7z, NMCD IZRINE DR 3 L Treliable
data has not been obtained enough (F# T & HfFHAA+43) | OEGAIIE, FEREZHEID
WCF, KRB E UTHEINT D BRI Uiz, BRMEOFEMIZE S, 22t
MRV X, B4 - Z0RFIRIE 273 0 v, Lo T, etk /oo
FEEDOEEI THLIRETER AL, AHMEORIEL Lz,

NMCD (ZFi#k SN/ - AMEOFANICIX, EH. KE~DOBAM, 2 B WED
FHEIZOWTHREINTWDEERH LD T, ROBROBZEDOHRENG L Lz, &
APEIZOW TR, BEEER L E 7213 dietary supplement O H &, 72\ U3 & O FEAN 2 £1
AL7, @M TOBBEDALDFEIH SN TODIEEIL, TTOFERNS 1 HELS]
Woo AIMEIZDOWTIL, SRER DM 2R U O 1R L OBERE~DRR, &
5 U A7 ORIRE O S X OEE Eo Mg (M@ TR R mAE ) [
FRIE] ) ISRT 28T 280 LT, SREERE RS L OREREHR MRS DF
L, EOFAEE T2 ITFF AT ST R LG T DNRERN R DWW T O & £
LT, AT DEEICRSHEAE, LA OEWVHRERA L,

2—2—3 RBERLESDOEEME - BHETEO L T IV — B OREH T H 5
FEAM A =27 A LR R, CEIE £ AEYERZE (mean+SD) & L T/RLTZ, %
BHERERML ., FREMREA RN, FEHER - FrEREBAEMRS IO THARTA
L[OBEWERER S D 3 >DOA 7 TV —I28\ T, NMCD IRk 5%k & RN AL
SYEDEIEDISL L TV D D EFIRD 72010, BIFRHED 5 RO BN L 2k
B, A PREEFEM LT, SHIT, KT IV —OUE « RIEH D E DX m 2RIz
HRTHBERERNH D DONEFRD - DITEESH T 21T - 72, NMCD (2 K % 3
. AT IV TENDDINENTE L L, Z2rt - Bt - e 0ZFNE
AU DONWT, IERMER L OESBEOREZITWIEER DA TH D Z & 2R LI2%,
Kruskal-Wallis fREIZ LD/ o /XTA RN w7 BRELXZFEE L., AEENRD LT
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BDORARNK 7 EIZIL Steel-Dwass 1EIZ X A Z B ZH W, 2 DO 7 L—7
DZEDKEIL, Mann-Whitney @ U HEIZ L VAIT- 70, BRSNS OFHL & % D5E
E L OMBBUR A KEE LI-ERICIT, AT~ DNENFHEGRE (s) & L7,
FEEHEHTICIL, Excel 7t ver3.20 (SSRIfh) Z MW 7o, A EKEL 5% AW E LT,

2—3 ME/ER
2—3—1 fMEEAMRSD NMCD IZ X 5% « BT mEE
2—3—1—1 ZBEERMLRSD NMCD IZ&5EZEM - AT kR

FKAEMEBER M DR BHEREER RIIRMFTEICL > THEl SN Tl D | B EER
L OMRENER Y & L TRO BTN D RERITBUE 20 FEH 5, D 9B, NMCD
Wi, n-3 BRIER 2 BR < Ay DF /) 7T 7 i3 T S T2, n-3 IRIAERIC DOV
TIE, n3 JEMIFRIZE% Y 35 DHA (Kah~fH = ), EPA (A at~X Zx
), i, ooV VU BoOE ) 7SI 755U, 2095, DHA, EPA, Ao
WX, NMCD IZ X 25O AT Wi s —E L Tnie, T7hbb, Zafhico
WL lLikelySafe (FEsi2)) ThHo7z, LoL, ARMEICHOWTE [RIEDOHERC
BNLD | LN D RIRATRBZR R BHERE B AL 0 DA NEIZ BT D 1w o7, Ko
T, fFARUEEID Y Than otz

Table 2-1 (21%., EEEFNEIZ KD NMCD ORAF T FEAI 2> 5 E 0 24 T =2 e A,
ANMHERER, MERERZ R LT, & BT, AWM DOV TR S A7z SRR B RE 2 g
L TRLT=,

NMCD (. n-3 JENGEAR Y NGNAEE 2 & T 20 FEEE DO RFHERER 33X T% [Likely
Safe] EFHiiLTHY . KBRS O ZAMEFEAIL 2.0+£0.0 (mean+SD) Th
S77,

Table 2-1 1%, n-3 fEWGRRICAR S D EMIEE O BRI 2 B L T b, BFRD &
N n-3 AENAERI\CHE S 3 D RENER DF / 77 712k, [ & DHERFICERSL D) LV H F
R AREZR SR B RE R ML A DA NEICEE T D IE WM e o 7o o O Th D, n-3 NENIEE
LIS D 19 5y DB MHEFEMIX, TEffective (FEAT 3; 13 B%47) |, [Likely Effective (FEA
2;4 157) 1. B X [Possibly Effective (FFAL 1,2 1%43) | Tholo, AMWERFRIL 2.6
+0.7 (mean+SD) TH 7=, 19 7 DRAEFEAIL 4.6+£0.7 (mean+SD) & IEHITH
<, ZDHH 13 R MEEREAD 5 M TH o7z, N S BRI 5 RIBE O AR
FOENEIX. BRMEDN 0.0% (0 B%53/20 A7), ARMEDS 5.0% (1 557/20 B%5y) . #E
2 5.0% (1 Ak55/20 i%4y) ToHh o7z,

2—3—1—2 HXERBRAARBRSD NMCD IZX25%eM - BT MmER
FrE RN, FFEOREHRICEG TSN EENTEY . HEETE
BT L7 @i 2R TIGE TE 5 560 NEIFHEEETO Web <X—U N b4
vom— RLU7 TRPERBEHRESFTF IS E —E] 201942 H 12 BIZHEMEUETIR) 12
E, 1,064 BEANEH STV Y, Znb o 1,064 BEOHRSE2—2—1—20
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FIEIZ XV EH L7z & 2 A, FrERER MO 5013 64 B ITER S vz (Fig.
2-1), 235 64 DEAHRR Y Z T DU TR IR 6263 | u@%bﬁﬁ%ﬁ?NMﬂ)
AMBUIREER, ZUERIIEE LT 77 7028 iy d >7= (Table 2-2),
757N GBI 28 AL, 2 — 2 — 2 DFIEIZHES TNMCD £/ 75 71 ié
LM L B RME DR AR L, §E45% Table2-2 DU A MR Lz, 2D U A hD
BHIMEDOREAT T, FFERBEH B MIZFF AT SN/ EORBEAGIZIRE Lz, vy
U AL, B ORFEREA RS & IXR e D TR U A 7 IREER ) O RTHE 7 R E PR
AELELTHHTENTNDE Y, LER-T, FFY 27 KEFERE LT MBOE
B B ORFEREH RS & LT T O/ Of 2h4:7F % Table 2-2 IZFLHEL L 7=,
Table 2-3 1% 64 OBEKT D 5B, NMCD IZF / 7T 7 RRINE TH - 7= 36 o %
~ LT,

Table 2-2 (21X NMCD (ZE / 77 7 \ZILHEE S AU T2 28 Flsy DR E PRI B D
R BN EE O CHERA STV, BlxiE, o (49 85 4&&777#/
(45 85, 77 bAAF LR BTH) ZECTHoT, 28 Al D H B 25 Al AY, NMCD
IZ X > TEEMN [Likely Safe (Tr,.\ 2; 14 i%47) ], [Possibly Safe (FEA% 1; 11 5%57) |
ERH S AL TN, 25 B DL ARMEREAIT 1.6 £0.5 (mean+SD) Th o7,

Table 2-2 |Z/R T L H I %m%@%ﬁm®ﬁiﬁﬁkﬂémﬁﬁém T T O RE
m%ﬁ%ﬁéMth%@ V28 AT D D B 16 A T o T2, 2D 16 4y D NMCD

Z & B TEffective (REA 3;2 %47) 1. [ Likely Effective (FF A% 2;4 5%57) |, [Possibly
Effective (FF4% 1;5 k%) J. TINSUFFICIENT RELIABLE EVIDENCE to RATE (FEAfi 4
B2 OWIEAR+43) FEA 0,5 557) 1 TH Y 12 iy @ﬁmi@%ﬁ L. NMCD

%/&77 aﬁémfw&#otomm FOFEIMEFERIL 1.2 £ 1.1 (mean + SD)
VC%O‘]L\—O é% “—\ ﬁ/j:: n\ kﬁ)‘j] n\\ f%{:l\n:l:/)\ j:3.0i1.3 (meal’l:i:SD) VC&)

OKJ%MD%/577_)XFéMT%@%3minCmm2@<@5E\%%m
WTXA RN v (Broi+, fEE, b hY 77 Ven—naz28ET 55
DIEFZNRDORRBPFTF RSN TND) X, FrEfREAR LG 2EOK 36.2% (385
FLE/1,0604 B OBRER EHERER L, FERREAARNIE, EIZXD2AEN DR
FIRFEBEIZEI VTSN TWD D, 2O O¥EIE NMCD ITL5E/ 7T 7
’Wﬁémfw@#ok(%% 36 [53/64 [557) o FERHEAT > BERAN T D REEAE D Rk
FOEIEIE, ZRMN 10.7% (3 A%53/28 Bisr). AMED 42.9% (12 5i53/28 F%57) .
WED 46.4% (13 (5328 7i5r) Th o7z,

2—3—1—3 HATARDODHRERMMTD NMCD (T X 2%Z2MH - G
it S

fERERMOANTIT, LSBT EEZ LN, Lo T, AiwCTiE, FR5e
EEOBWVERERMFEMEZ AR TAROEWERE LR E LTI o7z, 3720
L, FEfFE T~ 27— RLUAR— k®2019] ) (2B Sh=4 499 © THRATAKD
BV i E S I A R EER L=,
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Table2-4 X, [~V A7 — R LR— h®2019] ) |ZFE# STV D4 49 ks & 58 b
m% L AN ﬁﬁTNMmy%/777%@$#ét@@%a%k NMCD D% 4

R AR, RRERESZRT, 49 7D D B 40 I RHE T D NMCD € /
ﬁ77ﬁ%%ﬂﬁ(h&ﬂ® vNTFEXIL TR, BXOEX I BHEANK
I, B O TR Wi, Y458/ 77 7I3RNEE Lz, THATAKDE
VMR L] D 49 i D 5 6 37 i, PREFRERE R I 0 FE S D SRR A .
FEEPRBEM AL, 36 X OWEREME R R & dh & B EH L TUW /2729, "Overlapping with FHC”
DHEBEIZ R LT,

NMCD O / 77 712X % 37 By DeMEE R % Table 2-4 [ZFC L7c, v-7 2/
Bl e 7 va Ui ANV =F oM | 7T 7B I N W R T,
37 %53 O NMCD D22 = VEFEAMm I rleelySafe (FFA 2,17 pf53) . TPossibly Safe (G
20 55593) | Thhoto, 37 By ORAMERERIEL 1.5+£0.5 (mean+SD) ThH o7z,

Table 2-4 @ 36 %57 DH D mﬂﬂﬁ X. [Effective (FFs% 3;4 5%%7) |, ILikely Effective

(FEAL2; 5H%457) [Possibly Effective (FEAL 15 16 F%457) 1. 3 L O [Possibly Ineffective

(%Hllmﬁﬂ\HMNHEENH@UMﬂEmmmmmmRME<£ﬁ#ét

£m7+ﬂ)u%noumwvjfﬁoto4m FOBENMEOFHEIX. NMCD &
J ﬁ 7 71z E%ﬂzéﬂ“(b\i,ﬁ#oto 36 %A OB ZIMERES O FEEIZ 1.0+ 1.0 (mean+
SD) Tholc, S blT, BEMFEAEFIME ¥ﬁ@mﬁfﬁéﬁéﬁﬁizﬁiL4

(mean+SD) Th o7,

Table 2-4 F &3> “PHFEJ without FNFC + FOSHU” 1%, [HATARD @V VA
oD 95 REHRER M - FPERBARM O EEE LWL OEZERL TS
[TAARTAROEVERES] D49 50 5 5, 28 BT EEAER £ - 13T
R A ORS & BEEET 20 9 b 3 AT NMCD ICI#E SN Tl T-,
_@3mﬂéhv%jﬂﬁ FOREROYEMEIL, ZaMEFEAN 1.3+£0.5 (mean+SD) .,
BRMEEERD 0.8+ 0.8 (mean=+SD) . umlﬂ:)ﬁ7ﬁ23ill (mean+SD) Toho7-, #&
ﬁ%ﬁ#%ﬁ%?ék@ﬁ@m @% X, BN 24.5% (12 5%53/49 %53, B
PEDS 26.5% (13 Al53/49 1k53) . MREH 28.6% (14 1%53/49 1%45y) Th -1z,

2—3—2 RERLESDOEEME - BHETFEOL T IV — B O EHFRITFER
NMCD (2K S ATV D AT, SRERBER SR 1 20 AT~ TC, FrE iR
AT 64 A% 28 Ay, THART AR D EMEFER L i 49 5oy 40
A Tdh o Tm, B E R ARSI, NMCD ICI#E STV WS 23 % < F
ZAF B2, NMCD (ZUXEE & 72 1 I ARUGE D oy B & SR i e A Sk Ay, e (i A
BT, REERER W - %m%%ﬁﬁmm u%@Faﬁfkw@mwﬁﬁﬁ
fhl D3 ODHT A —IT ST BAIRHED 5 R OB DI & Bk
Bk, 2 PREEIToTZE A, if@ﬁ72)~kmﬁiti%WﬁT%5mﬂﬁ
DEEITEVRED 5z (p<0.001) (Table2-5), 7 v AEFHFD EDXIFITEN
INFRD BNIZDINETHRD T2 :\é%_%ﬁﬁﬁ%ﬁotoﬁwﬂ6umfio
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(2. FRERMEEA RS T NMCD IZRIER CTh - T2 il B OB E R EmN 2 & 3 bh
7= (p<0.001),

TRMFER, AR, BRATEROZNEIIZONWT, REHER MRS, FFE
PREEF R SRS, SRR RN - FRERBEH RS LSN D THAR TR D @V
‘i) KD 3 DO T Y =28 HEEMZEE . Kruskal-Wallis (5 THRELZE Z
A, WTNOFERIZOWTHAERHHEDH L Z LR3I (p<0.001), S HIZ
Steel-Dwass 112 &LV 3 BEM DL E LG A 20 L 7=, & OFE R, SREBHERER Sy D
IR IE, LRMERERIZ W TROEPREEH & Sk s O FEINARIZ X LT p < 0.01 T,
REMERE AN « BRI AR LA D TEART NG DE MR s D
JIEAZIZxE LT p<0.001 THEIWIZEMN ST, £io, KREWER MBS OFEHNEM X, A
hMERE SRR LA TERICB W T | FRERREEA R SRS O FEEINARL, SRBE M RE R -
B E AR LR LIS D THATANKDEVMERER S Ry OSEHNER I L TF
NEN p<0.001 THREICEWI &V L7 (Table2-6), [HATARD &R R
il (. PR RE R CREHEE RGN, FrERBEA RN, B L OMEERAREMN) &,
TREFSRE A L LIS OFRILIE D 72\ o d 2 iR R 5l TR S LT 72 (Table 2-4) , 4%
REMER R A ITIEMICHE SN BERL TH 200, EOREMEIZ X 2 8H b HEE L%
T, 22T, THARTAKO®mWEFRER M ITE N L8R REMn (BUF
THARTANRDEWERR ] OREER TR & IREFERE RS CREBKERM -
FeERIEA RN - BREER ARG ZR< THARTAROmWERREM] (LT THAR
TANRDOEWREFRR S OIEREEEER L)) % Mann-Whitney @ U FREIZ & 1 g
L7k 2 A, Table 2-7 1T T XL 912, THARTAROEWREFRE N OBEERTE
Eh DSy DOEEINERLIE, TEARTAROEWVEER N OIFREHERL LY b24e
PEFER (p<0.01), AR (p<0.05) ., BELOREGFER (p<0.01) IZOVWTHE
WZE Do T,

X5, BEEEA SR ORI & 2 D58 i & ORISR E MREE L7z, AR, Fig
2221 T, TAARTAKDEWERER ] B0 9 bORERIER W - FrEiri
BSOS DOWT, 58 bR & 2t R OFERERENUT 1s =0.63 (p<0.05, n=15),
7t b & AMERE A OFBEIFRER I 1s=0.73 (p<0.01, n=15), 72 L& ERAFER DO
FAtREIL 1s=0.77 (p<0.001, n=15) T, EOFHEEBIRIRD b/, KEHER W -
FEREARLEEE RV THRTAKDOEWEREM] Rz 20T, 20X
7o FHBABAMRITER D e o 7= (Fig. 2-2),

2—4 E2

EFRERMIL, BAZELT VT HETAKDEE - T D 19505 5e3% oo LT )
[CHED B et - LS AT, HE S OB ESRFEAZBI S dic, &7
AV FH MBS A B FRHRLIC RS W CTIEHEE OB S OF A A2 T 5%
BlZH->TWD, ZODIZIE, M OIERIE & EH T X D IFHRIRO N & 15 A
WETH D, RO F TR L HIC, BARTIHEFEA IR kL 2150
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THESNTWD IMrEER RN & —REMICZEYT 20 b HEFEREMIZX S S
v (Fig. 1-1), PREEFERERMITE BT, REHERER M, FrEfR@EM &M, ERiEEELTR
B E NS 26535457 Seae e i ih . RREREEA R, B X OMREMER R R
L, FAVENHIASIHER Frer Rl B X VmHH &) B 56T ICH D, BEREME
FORRANIE, REEE R LI DR BLIE D 72 o D ERE R AL S FAL L TV D, 1
REMERTREM E VDYWL EERMITIWTNE, EIZ Ko T SN EEICLT LD
HEPLL TR O T Bt & AINEIC DWW TEN L ORI &2 32 1 TV, L7zhi> T,
EER M ORI AL, BERMOIT IV —IZ L > TR LAREMELRH D,
Flo, BERMOZEMEGNEIL. BL OGO LEMEE AL > T b i

WEAEZ T D, Lo, EFEOMDRY . AARTHE L TODEFER M DZ4
PEEBIMEORIZ 17 Y —RlicE D E Lo, W7V —ROEELE - BRETL.
WS L7 A S 72620, 26 OERITE DN T, KREEEBR M. FrElk
AR SRS, B L OUREERER S - FREREHA B M LSO THARTARD R
fERER L] RIS DOWT, i D&M L FEMED ED L 9 IZFH STV 5 22 % 5
R UTe, et E A RMEOFHMIIZ oW TIL, ARG D NMCD &/ 77 712 &
DT RHMm 2B L. e L,

ABFZETIL. £ D NMCD &/ 77 7 D44 & BEOR AT FHMIC i A %
FIDYBTHMBOTY I —F2i7o72 2 LIk 0, BERMLKS DT T —BOHKE
FHEEATIC K D IS FIRE & e o T,

Table 2-5 (2R3 XL 912, NMCD £/ 77 72 I N TV D ORI, FiE
ORI R SR TIIOREBRRRE R AL, RERER N - FrEfRER RN EZZ £V THAR
TAKDOBEWREER M) o L0 b ARICIE)N T, BE O  FrE R & O Rk
& NMCD DO li#Hz L2 b D Th D, FrEREMRELMNIX, L8t s AEMEIZ oW
THEHICE > THEESHh, BEORBEDT RV SN TG 60 LiznosT,
FrEfREH RN, M BARE ZORSOREMEE GNEDN B HRERIEI LTV D,
BE 5% oy O FLRERF I s B B ER G £ T IRIE T RN T O R E R & o & BHFIX
HAEEIZ L > THEES N TV D, FEREARZLOTE L EHIZONTS, FIEH
ARICIRE STV,

—J5. NMCD 1%, KEORMEEIC L > TR INETF—H_R—2Th b, KET
IZ. Dietary Supplement Health and Education Act of 1994 (DSHEA : &z #iBh & Sh e
HE1E) DHE L T 5 dietary supplement (2% L T, HAOHEE - BEREICES 9 5 TR
TR, —IXAY R RFN R R . RBERZIEMHE T2 EORMIC K D EEFERFAR R D
HBFTFR IR TND O HAROEEMEER LR ERBH RS & 1XE2 0 | dietary
supplement (322 2ME & AMEICOWTITH M CTH D720 BN ED T EEHEL 2 <,
EIC KB5S 2T TR 70 NMCD 1%, b OFE %A 5> dietary supplement
DN & FRWEE F =8 OBLA BRI L TV, NMCD (3, BH2RRILIZ RS
TEAND%0IT dietary supplement 2T 2HEF 1T & > TRERIFHRIE TH 5,
L7eh > T, NMCD (2 X 25O xfgix, FICKETIAL i@ L TV 5 dietary
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supplement D5y TH VY . HATHE L TWDFREREEHE MO TR W &1
WIRE W D,

RSB RS IX, 2ot L AREICEI T 2B IS ERE STV B 5 E A 72 R
SRR _%ou\ﬁ”ﬁjéhf:@%ﬁ ICHEHLS 2 = L 1T ko THIE - IR ATRE T
Hb, LIZHRo T, REKERMK S OLZEME LGOI T TV —DHD XY
HLEWEHERITE D, AR TIE. 2 O— i 72 BRfE 2 FBIAICSEGE L 7=, Kruskal-
Wallis #7E @ Steel-Dwass 1EIC KDL HEILEIZ LV | KEHERER LA O SEBNENL
I, ZEMRERICB W TREREAR MRS (p<0.01) B X OREEEER M - FFER
AR TS LR THRTAKDOEWEERM] o (p<0.001) LY HARICH
molz, Fio, AR X ORATERIZE N T, REKIER MK O ENENL
X MD 2 DDRG DFENANLIZ AR THEIZE W Z L3R SN (p<0.001), (Table
2-6),

BEREARMET, EICL DK RFEEELZ T CHFATSN TSIz 60 224
PEEBEICONWTIEH DRRERIES N TV D DT, REMIER W « FFE AR,
aE RN FHK?A%@%V\@%@%J ﬁfc/\k @%ﬂ?ﬁﬁ@#ﬁ?%é EEbi, Lz’p
L. FrEfRE R RSy OZ MR R, AMRESR, BEiER &, ﬁé%*%%“*bﬁﬁu
Eﬁ%%ﬁﬁﬁun%aifib\ Fﬁzﬁfﬂﬂ@ﬁb‘@%ﬁuﬁd 5y DEEMEFERS. B hE
R AR OMICHEMICA BERZITFRO b ol (Tab1e2 6) . %‘ﬁn@
1%%ﬁﬁﬁmmﬁ+ﬁﬁm%%% Lo REIE DRy DFEIG X, ARIMERERDS 42.9%., #4
BRERDY 46.4% & ¥ Hua o7z, FOME L LT, ek iazﬁlﬁ@@%
B THY ., NMCD 2KEORMKEAICL > THEINTZT —F_X—AThHbH I &
MEZHIND, FEEREAREMIE, E&%iﬁ%ﬁf‘%é’ikﬁ?ﬁ'i@ﬂ?é’]ﬁ%ﬁiﬁ&)
HITWD A, Table 2-5 12" T K 912, £ < ORFEREEM RS IE NMCD £/ 7
77 TSN o T, E «\7% F % ca—v—gHEEkDO~ A THED A
ik 70 22 EIZOWTE IR LR e R & 5 a0 1S BT 2 iliam L0 % < BAFISCT
b, FEEICLDEINAT R otof%ﬁémf%@ﬁﬁﬁmﬁk > EUNIEHI S 2 & &N
L TCWDAREMER S D, Tz, BEEAET 2 U U iX, NMCD £8#ThH - 7=
PN TE PR A A i L R D) 36.2% TEH STV B R 50y Th - 7=, BEH L
TXABNY A, BREER O ERBHEMO > T, GRS OEH &N B
HZGe LTt MERISEAR ] 202, FAEBo 2R TE 8N H 5,
SBIIZDOX ) BEGRSEEORANEX L B2 bN5,

AT > B BRSNS U7 RAREIE, FrER B B Sh Ry THZMERE RN 42, 9%\ wa
FEAED 46.4% & HuE <. THARTAKD EWMERERE M) B T@il %, ZRMEN
24.5% (12 ARA/49 R4y, BEMED 26.5% (13 AR53/49 RSy . #E D 28.6% (14 D%
149 [%57) EEIRD 1A RRETH-oT-, T X TOREFRMNI _ou\f\ NMCD &/ 7' 7
7 DG DA & AMEORAT T RHMIICRER ZEI D Y THZ E N TERnrole

2N, BHARICHET HREEREMICET om e LT, Fitok 5f£§%ﬁué’37‘£§ﬁﬁ%ﬂ:%%

%72, NMCD (. dietary supplement % (% U & 3 HEER GOSN B MBS IZ
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%% < ORI OREN GREE I NN T — 2 X—ZAThH Y | DR &
FR B4 2 IS W il A 428 L T D, W AER 2 & T NMCD 2342
T D ERITOFERITH Y . ZERREREEEET ICRMET2 2@ LT 5, Ml
T, NMCD [ IARMZED K 9 R R S DRy Z fa it L. R8Iz 15255
LEHTEDEEZLND, HHRMATHEIHIND NMCD DA > 7 —F > Mg "V
X, HEEICEREZRMET 20IERITH 203, AR TIE, HRONEEOB SN
SR EER Lz,

ARFZEDOFEFIT 2R E LT, BARTHOE L TV DRSO L, AR <H]
JEDEMNIFESL BT TV —RIT, NMCD (2 X 5y D24 & A2 oGl A3 5
B EERBLTND, T2, THRTAROEWMERR M KO0 5 b OS5EKRE
B FFERER B S ORTIZHOW TR, ARMEORER & 58 Em & oIz FEE RS
BB L HHNTZZ LD, ANEIZET A ERDEEEITEIZE L TS AREMED
RIS, #ERMODIT TV —IZETHHERSC TR > FICB 1T D EHEmiE .
T RARA PN —RH 7L DHE - 7 RS A L2 XD, HEEOFRICESL
B (M7 —AL RFaAR) 2RHETHZ LN, BERLORFEARILIZHES <
LR LR RS E WG D,

W S TR~ T2 K D 1T, SRE L - HHRE LR EORBOFEEIEENIHE D 5 H
FN, HEE ORFERE ERRFRKREZ o, Btk & AT 2B EroR
PUZFEDN T, HET ORFREMOFHZ R T 5 &FH 2> T\W5, Z O TH
DAVIZFNRIX, 7T 7 FEE O R O RERTEENHE 2 FI 0 H AR O REEE R 1]
EAAY | et & AIMEICRE T 2 RHEAR ML SV TR S O REEE RS ORI &
RET D=0 EBIL D EBbhd, S, AFREORERIIL. 7VT7T OEA
INMEFEE L E AT 5 DICEETE b0 EEZBND,

2—5 K

ZOMRETELNZMAIL, 7 VT EOREERIEEICHE D 2 HFE N A ADE
B L DT B 2 B U, 220k & AR 2 B RAGRR ML LS < B & L O
HAZRET DDOOBBITN 5D, 6T, TV7 OFE & DMERER W OH] EE % 2
T 5 BT, RO FITRNLSDEEZBND,
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Table 2-1. Ingredients of Foods with Nutrient Function Claims

Rating score
No. Nutrient Nutrient Function Claims of FNFC *
Safety Effectiveness Total

1 n-3 fatty acid 2 - - Maintain skin

5 Zine ’ 1 3 Maintain normal taste and helps to maintain healthy skin and mucous
membranes.

3 Potassium 2 1 3 Maintain proper blood pressure.

4 Calcium 2 2 4 Development of bone and teeth.

5 Iron 2 3 5 Necessary in the red blood cell formation.

6 Copper ’ ’ 4 Form red blf)od cells and helps the proper function of many body enzymes and
bone formation.

- Magnesium ’ 3 5 Developmen.t of bone and teeth. Maintain proper blood ci_1.‘culation, and helps
proper function of many body enzymes and energy generation.

8 Niacin 2 2 4 Maintain skin and mucosa health.

9 Pantothenic acid 2 3 5 Maintain skin and mucosa health.

10  Biotin 2 2 4 Maintain skin and mucosa health.

11 Vitamin A 2 3 5 Maintain vision in the dark. Maintain skin and mucosa healthy.

12 Vitamin Bl 2 3 5 Produce the energy from carbohydrate and to maintain skin and mucosa health.

13 Vitamin B2 2 3 5 Maintain skin and mucosa health.

14  Vitamin B6 2 3 5 Produce energy from protein and to maintain skin and mucosa health.

15  Vitamin B12 2 3 5 Aids in red blood cell formation.

16  Vitamin C 2 3 5 Maintain skin and mucosa health and has anti-oxidizing effect.

17  Vitamin D 2 3 5 Promotes absorption of calcium in gut intestine and aids in the growth of bone.

18  Vitamin E 2 3 5 Protect fat in the body from being oxidized and to maintain the cell health.

19  Vitamin K 2 3 5 Maintain proper blood coagulability.

20 Folic acid ’ 3 5 Aids in the red blood cell formation, and contributes the normal growth of the
fetus.

2.0 £ 2.6 £ 4.6 =
mean + SD
0.0 0.7 0.7

Note: This table should not use for the purpose of providing information to consumers because the information is very
limited. Refer to the NMCD for details of ingredient.
*: "Nutrient Function Claims of FNCN" are shown in simplified forms (references 57, 58).
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Table 2-2. Ingredients of Foods for Specified Health Uses

Functional ingredient [~NMCeD monograph name)

Rating score

Safety Effectiveness

Total

Health claims approved as FOSHU *1

Agar [AGAR]

Reduced molecular weight sndmm alkmate [ALGN]

Gastrointestinal conditions, Blood cholesterol level

2 . 1 - -
3 Barley ymmg leaf harley [BARELY] 2 - - Gasnonneclmal condmons Blood sugm lexels
. 4 . ..plm o [BETA SITOSTEROL] 2 - 2 4 - .Blmd Ch(]lesteml le‘ El -
5 Bifidobacteria [BIFIDOBACTERIA] 2 1 3 Gastrointestinal conditions
6 Psyllium seed coat-derived dietary fiber [BLOND PSYLLIUM] 2 3 5 Gastrointestinal conditions
7 Caleium [CALCIUM] 2 2 4 Osteogenesis (Reduction of disease-risk)
Calcnm[hydrogenphosphate ,fCPP-ACP(Casemphosphopepnde_ amorphous ettt e
8 calcilml phosphate as calcium) / POs-Ca (Phosphorylated oligosaccharide 2 1 3 Dental health
9 Lactotupepnde [CASEIN PEPT]DE] - 0 - Blood pressure
10 Chitosan [CHITOSAN] 1 0 1 Blood cholesteml le\ el
. 11 ..DHA EPA [DHA EPA} . T, 2 BT 0 R 2 - .BlOOd macymyceml le‘ el
12 Green tea- del iv ed ﬂuorme [FLUOR.IDE] 2 3 5 Dental health
l 13 | lFructu olmﬂsacchandes [FRUCTO OLIGOSACCHARJDES] l 1 l D - | ‘]‘ l lGastromtestmal. c‘:oudltmus‘ -
14 Ganuna ammobutyl ic ac:d (GABA) {GABA} - - - Blood p:essme
. 15 ..Teﬂ Catec]lms - p(ﬂyphenu] {GREE\] TEA] . 1 l 2 .Blmd Eh(ﬂesteml le‘ El S
16 Guava leaf polyphenol [GUAVA] 1 - - Blood sugar lev els
17 Monoglucosyl hesperldm [HZESPERIDIN] “ 1 - - .Blood trlacylglycerol le‘\ el Blood pressure o
18 1 Body fat
19 Lactobacillus [LACTOBACILLUS] 2 2 4 Gastrointestinal conditions
20  Medium chain triglycerides [MEDIUM CHAIN TRIGLYCERIDE] 2 - - Body fat
21 Bacillus subtilis K-2 (spore) [NATTOKINASE] 1 - - Gastrointestinal conditions
22 Quercetin glycoside (as isoquercitrin) [QUERCETIN] 1 - - Body fat
23 Soy oligosaccharide, Soy isoflavone, Soy protein, Beta conglycinin [SOY ] 2 1 3 g;aai;r;::ll;ecsel:g?ll:\o:ld“];f::d 3??1252;?12?:10 od
24 - Hlsh mdecula;.‘;;;gm - tea pdypheml - ﬂleaﬂa‘m) [TEAFLAVIN] i - S - - R Blnod macylslyceml - -
25  Vitamin K2 (menaquinone-4, menaquinone-7) [ VITAMIN K} 2 0 2 Osteogenesis
2 \BKE:; ;Jranf Whole wheat and wheat hulls-derived dietary fiber [WHEAT 2 1 3 Gastrointestinal conditions
27 MBP® (Milk Basic Protein) (as cystatin 20pg) [WHEY PROTEIN] 2 - - Osteogenesis
28 Xylitol [XYLITOL] #3 1 2 3 Dental health
e SD 1.6t 12+ 30=*
0.5 1.1 1.3

Note: This table should not use for the purpose of providing information to consumers because the information is very limited.
Refer to the NMCD for details of ingredient.
*1: "Health claims approved as FOSHU" are shown in simplified forms (references 71, 72).
*2: Approved for products at contain mixture functional ingredients (DHA and EPA).
*3: Approved for products at contain mixture functional ingredients (Xylitol, maltitol, calcium hydrogen phosphate, and
fukuronori extract).
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Table 2-3. Ingredients of Foods for Specified Health Uses products unlisted in NMCD

monographs.
No. Functional ingredient No. Functional ingredient

1 Acetic acid 19 Lactulose

2 Apple-derived procyanidins 20  L-arabinose

3 Brocc?h, cabbage—derwed S—methylcysteme 51 Maltitol
sulfoxide (natural amino acid)

4 Chinese gutta percha (as geniposidic acid) 22 Neokotalanol

5  Chlorogenic acids (as 5-caffeoylquinic acid) 23 Nori (Porphyra yezoensis ) oligopeptide (as

Ala-Lys-Tyr-Ser-Tyr)

6 Coffee bean mannooligosaccharide (as 24 Oolong tea polymerized polyphenols (as
mannobiose) oolonghomobisflavan B) *

7 Erythritol 25  Palatinose

8  Eucalyptus extract (as macrocarpal C) 26 Polydextrose

9 Fukuronori (Gloiopeltis furcata) extract (as 27 Polyglutamic acid
funoran)

10 Galacto-oligosaccharides 28 P.roducts of propionic ac1d. bacteria (as 1, 4-

dihydroxy-2-naphthoic acid)

1 Globin protein degradation product (as Val- 29 Royal jelly-derived peptides (Val-Tyr, Ile-Tyr,
Val-Tyr- Pro) Ile-Val-Tyr)

12 Glucosyl ceramide 30  Sardine peptide (as Val-Tyr)
Highly -linked phosphat -linked .

13 ighly CTOSSTINKOC PROSPALS Cross-THIke 31  Sesame peptide (as Leu-Val-Tyr)
starch (as dietary fiber)

14  Indigestible dextrin 32 Streptococcus thermophilus

15 Indigestible recrystallized amylose (as u-1, 4 33 Water-soluble cormn bran fiber
glucan aggregate)

16  Isoleucyltyrosine 34  Wheat-derived albumin

17  Isomaltooligosaccharides 35 Xylooligosaccharide

18 Lacto-sucrose 36 Yang long flavonoids (as hyperoside and

isoquercitrin)

*: Although there is the NMCD monograph of oolong tea, it was excluded from Table 2-2 because there was no
description as oolonghomobisflavan.
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Table 2-4. Ingredients of Popular Health Foods in Japan

Rating score *2

Symptoms described in the

Overlapping with

Ranking Ingredient [NMCD monograph name] *1 Safety Effectivencss _ Tofal effectiveness of NMCD FHC 3
1 Multi-vitamin [UNLISTED] A
2 Vitamin C [VITAMIN C (ASCORBIC ACID)] 2 3 5 Vitamin C deficiency A
3 Vitamin E [VITAMIN E] 2 3 5 Vitamin E deficiency A
4 Aqjiru (green juice) [CABBAGE (Kale)] *4 1 0 1 Cancer. etc.

5 Protein [WHEY PROTEIN] 2 1 3 Athletic performance B
6 Caleium [CALCTUM] 2 3 5 Hypocalcemia AB
7 Enzyme (fermented plant extract) [UNLISTED]
3 Collagen [GERATIN] 1 0 1 Osteoarthritis c
9 Dictary fiber [BLOND PSYLLIUM (Dictary fiber)] 2 3 5 Constipation B.C
10 Amino acid [UNLISTED] c
11 Lactic acid bacteria [LACTOBACILLUS] 2 2 4 Rotaviral diarthea B.C
12 Bhueberry [BLUEBERRY] 1 -
13 Royal jelly [ROYAL JELLY] 1 0 1 Hypertipidemia B
14 Aloe [ALOE] 1 1 2 Constipation C
15 Ginkgo biloba [GINKGO) 2 1 3 ife"dated memory mpazment, c
16 Turmeric [TURMERIC] 1 1 2 Dyspepsia c
17 Ghcosamine [GLUCOSAMINE SULFATE] 2 2 4 Osteoarthritis c
18  Yeast [BREWER'S YEAST] 1 2 Premenstrual syndrome
19 Sesame [UNLISTED] B
20  DHA [DHA (DOCOSAHEXAENOQIC ACID)] 2 1 3 Coronary artery disease AB.C
21 Vitamin B complex [UNLISTED] A
22 Reishi [REISHI MUSHROOM] 1 0 1 Postherpetic neuralgia
23 Astaxanthin [ASTAXANTHIN] 1 - - c
24 EPA [EPA (EICOSAPENTAENQIC ACID)] 2 1 3 Coronary artery disease AB.C
,5  Oamma-aminobutyric acid [GABA (GAMMA-AMINOBUTYRIC i i BC
ACIDY] .
26 Chlorella [CHLORELLA] 1 0 1  Fibromyalgia, Glioma
27 Korean ginseng [GINSENG, PANAX] 1 1 2 Diabetes
28 Shijimi (fresh water clam) [UNLISTED]
29 Ginger [GINGER] 2 1 3 Morning sickness C
30 Soy isoflavone [SOY] 2 1 3 Breast cancer (prevention) B.C
31  Dextrin (indigestible dextrin) [UNLISTED] B.C
32 Nattoldnase [NATTOKINASE] 1 0 1 Deep vein thrombosis B
33 Hyahwonic acid [HYALURONIC ACID] - - -
34 Polyphenol [COCOA] 2 1 3 ?;E’;::l‘;‘)’“ (as cacao E.C
35 Lutein [LUTEIN] 2 2 4 Lutein deficiency C
36 Agaricus [AGARICUS MUSHROOM] 1 0 1 Chemotherapy
37 Olive [OLIVE] 2 2 4 Constipation (as olive oil) o
38 Ormithine [ORNITHINE] - -1 - Athletic performance cC
39 Catechin [GREEN TEA (Epigallo Catechin Gallate)] 1 1 2 Hyperlipidemia B.C
40 Kudm flower-derived isoflavone  [KUDZU] 1 0 1 Alcoholism, Angina B.C
41 Vinegar [APPLE CIDER VINEGAR] 1 0 1 Diabetes, Gastroparesis B.C
42 Coenzyme Q10 [COENZYME Q-10] 2 2 4 Coenzyme Q-10 deficiency C
43 Ceramide (N-acylsphingosine) [UNLISTED] B.C
44 Garkic [GARLIC] 2 1 3 Hypertension c
45 Placenta [UNLISTED]
46 Propolis [PROPOLIS] 1 0 1 Common cold
47 Maca [MACA] 1 1 2 Sexual desire
48 French marine pine bark extract [PYCNOGENOL] 1 1 2 Allergic rhinitis C
49 Lactoferrin [LACTOFERRIN] 1 1 2 Hepatitis C C
5+ + +
PHFY: mean + SD 1 o5 1 ']0_ o 2 'f_ .
. . . S .8 + I R o
PHFJ without FNFC+FOSHU *35- mean + SD 10?5 0 08.8 2 f.l

Note: This table should not use for the purpose of providing information to consumers because the information is very limited.
Refer to the NMCD for details of ingredient.

*1: This is the order of top-selling rankings from the “Health Food Report®” (reference 65), up to 49th. The NMCD monograph
name is shown in  [] . The mixture ingredients showed [unlisted] because it cannot be specified as one ingredient.

*2: If [Unlisted] was described in [NMCD Monograph Name], no score has been given. If the evaluation was "reliable data has
not been obtained enough", the rating score was marked as "-". Both were treated as missing values in statistical analysis.

*3: Overlapping ingredients with FHC. A: FNFC; B: FOSHU; C: FFC.

*4: Aojiru with index number 16056 was described as “kale juice” in “Standard food composition table in Japan-2015- (7th
revised edition)”.

*5: PHFJ ingredients excluding those that overlapped with FNFC and FOSHU ingredients.
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Table 2-5. The number of listed and unlisted health food ingredients in the three categories

of the NMCD monograph
Listed { % ) Unlisted { % ) residual analysis *2
FNFC 20 ( 100 ) 0 ( 0) P=0.00] Listed = Unlisted
FOSHU 28 ( 44) 36 ( 56) P=0.00] Listed < Unhisted
PHE] without . . .
FNFCAFOSHU 24 ( 86) 4 ( 14) P<=0.0] Listed > Unlisted
Chi-square test *1 p=000]1

*1: The chi-squared test was used to test independence between the ratio of the ingredients listed in NMCD
and health food categories (p < 0.001).

*2: Residual analysis was performed to determine if the listed and unlisted categories were at a significant
level for the whole. The ratio of ingredients unlisted in the NMCD was found to be significantly higher in
FOSHU ingredients (p < 0.001). The ratio of ingredients listed in the NMCD was found to be significantly
higher in FNFC ingredients (p < 0.001) and PHFJ without FNFC+FOSHU (p < 0.01).
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Table 2-6. Analysis of rating score of FNFC, FOSHU, and PHFN without FNFC+FOSHU

ingredients
Safety *1 Effectiveness *1 Total *1
average average average
mean =5D n*2 rank mean 5D n *2 rank mean +SD  n *2 rank

(n=167) (n=356) (n=754)
FNFC 20+£00 20 200% 26+ 07 19 1282 46+ 07 19 12.2 de
FOSHU 1.6 £ 05 25 34.7% 12+1.0 16 323¢b 3013 15 208 ¢
PHE] without

q a c e

FNFCAFOSHU 1.3 £ 0.5 22 42.8 0.8 £ 0.8 21 37.2 23+ 11 20 37.6
Kruskal-Wallis test *3 p = 0.001 P < 0.001 p < 0.001

*1: Data are the mean + standard deviation and average rank.

*2: The score of ingredients unlisted in the NMCD was regarded as a missing value and excluded from statistical

analysis.

*3: The Kruskal-Wallis test was performed on the differences between categories for each rating score. There were
significant differences in rating scores of ingredients among the three categories FNFC, FOSHU, and "PHFJ without

FNFC+FOSHU" (p < 0.001).

The Steel-Dwass test was used for multiple comparisons between three groups with significant differences. Same
superscript letters are significantly different; a, b, c, d, e: (p <0.001); x: (p <0.01). The average rank of FNFC ingredients
was significantly higher in safety, effectiveness, and total rating scores than those of FOSHU (p < 0.01; p <0.001; p <
0.001) and "PHFJ without FNFC+FOSHU" ingredients (p < 0.001; p <0.001; p <0.001).
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Table 2-7. Analysis of rating score of FFC and non-FHC in PHFJ

Safety *1

Effectiveness *1

Total *1
average average average
mean+SD =n*2 rank mean+SD =n*2 rank mean+SD n*2 rank
(n=22) n=21) (n=20)
FFC in PHF] 1.5 £ 05 13 0.0 1.1 £ 0.9 13 8.0 28+ 1.0 12 8.0
non-FHC in PHFJ *3 1.0 £ 0.0 0 13.0 04 £ 0.5 8 13.0 14 £ 0.5 8 12.0
Mann-Whitney I/ test *4 p<0.01] p <005 p <001

*1: Data are the mean + standard deviation and average rank.

*2: The score of ingredients not listed in the NMCD was regarded as a missing value and excluded from statistical analysis.
*3: PHFJ excluding FHC. (FHC: Foods with Health Claims, categorized into FNFC, FOSHU and FFC)

*4: Mann—Whitney U test was performed on the differences among categories. The average rank of ingredient of “FFC in
PHFJ” was significantly higher in safety (p < 0.01), effectiveness (p < 0.05), and total rating scores (p < 0.01) than those of

“non-FHC in PHFJ”.
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TBET 5007 FRFUC 2DV TIHRIR (references 62, 63) ([ZHEHL L 7= 255E54 12T 5,
L7l ar i3 A L. Table 2-2 0) ”Functional Ingredient” [Z gdﬂﬂc
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Functional Ingredient

Health claims approved as FOSHU

Gamma-aminobutyric acid (GABA)
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Gastrointestinal conditions, Blood cholesterol level
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Fig. 2-2. Correlation between rating score and market size about PHFJ
"Sales amount" was referred to Reference 65. "Rating score" was based on the data in Table 2-4.

1,=-0.22 (p=0.34. n = 20)
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The Spearman correlation coefficients (rs) were used to examine the relationship between rating score and market size about
PHFJ. There was a positive correlation between the sales amounts and the safety (rs = 0.63; p < 0.05, n = 15), effectiveness
(rs=0.73; p <0.01, n = 15), and total rating scores of ingredients of PHFJ overlapping with FNFC and FOSHU (rs = 0.77;

p<0.001,n=15).
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BIE HYEBREEY M7 oA P450 mRNA B2 EERIEL T 5,
BRFMPOBERITESN—TY 7Y A v NG OREMERIFME : ¥ —
N— (Petasites hybridus) BLEh~0 8 FH—

3—1 HrgEER - Bl

JREEE 72 D AEY) DA B EREECHLERFR 22 & ORI 2ME & O T PR O 2 A
\ZWBE B2 D720 3031 74D =TT X NIREE T B Y EIT D 7
L 7pyn 364647 0 5 HIRT 5 FAEICHERL L TRER S BRIRIIMIC X - T
Bl & 2 SN DR ETR SN0 3, Y CREE 2 A VERT 55T
— TP TV A ML TH &I SN OEBEHEOR L& EEZ B
Do RMFETIZ, ~N—T BT U A N ORE & BRI OL MR T DT
DD FIEIT IS W TERGT S VLT 515 & | X% — 73— (Petasites hybridus)
L Eg L U CTRE » EREE 1T o 72,

L ON—=THT Y X NI, YO ZIRIEESDEFIAL, T haA R
KT NR U EOILFEESRS, AMS Ry ST TV, HEE DEERICHIA
LTCWHN—=T7H 7Y 2 NG OB, ZEeEEAIMEDTZHDIFETH
D RS OFESCMAE, AL, AT, IR & ks B ARIZBEE S
5K 7Y ol X OMEYE(L FIEZR PRI T T 2 RICEEE S IR b IKTE
F5 36T LN T, N—=T YU A MBI D R E A R AR
STz, AR CIEBNC M 5 2 2MERHlIEL, ~— 7y B R0 22 MR
FOVbLEMTHLEEBEZOND,

bz, ﬁf%w&%ﬁ%&fv/h&%fﬁE@%”fﬁméﬂéﬂ~f
ATV, —RRICZ RSy DRI EM & & T, TRIEMERLY TH D & o Kkl
%mié%i%@@@fﬁ%ﬁﬁﬁﬂﬁ“*f%5%%%?%kLtﬁi@%
HEU DAEEMEDN D 2 4142 JFIRICKT T2 N —T %7 U A > N O EICIE
HYRHEEFE TH DS b7 1 L PA50 (CYP) SREET 5 Z L A7 < Fauy .83,
CYP BB 1L, EHLEN—TF 7V X bk a2 L4 5.848  CYp
FZOEDLEL IIRB ENMHHRSN LD, ZO—EITEHLENTHEEEZED
5 B8 xniz, BERERAN—TH T Y A hO—H ORI, fREEDORIRE
PRI A = R LT D CYP BB ihild 5 848489 - CYp i Dk
(X, RENEYEE X OFHIEDOIBEN R OIR T 25 U CABICER R L KT T 0]
bl\iﬁ)%é 85900

it FF L HE (YL U 7= & S SN O 4 A BB~ 5 B O s e B EE R E N & £ 0
RO WEHIL., Z< OETEMBINYOMFHEEN — HEIGFA = (ADI)
MORHEND 2D TH S 47, &LFINHO ADL T, —AE42E L CEHE
MLTHE MIHFEREELZGIRVWETHY @%%%T%%ﬂtﬁwmg
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(NOEL) F7-13#EH MR (NOAEL) MHEMHENS * %, ADI Z#ET 51
IX. NOAEL #7-21% NOEL % RffeFfR¥k, @ 100 TERE 325 3197 (Fig. 1-
2),

INSDOEFIZESNT, N—T VTV X NOREVEEHERT D7D D
BB FERAZRE LYY, T7bb, Mgl THHRON—TH7 U A |k
iz, v NBAERHTASEAEO—HEBIEZE (SDID) @ 100 & TAHADT v
MZ 8 HiEfEH &G L, B xh3 2 228, 2 CYP 43 1 FED mRNA LU %f
TOHREE G FiE LTz, 70, LEICG U T, IRIRTEAERED ORBIED O
PEHERE TH 2 Blg~ D EZ KRG L7z,

EHOLRTONE Y T, o7 7a—Fik, IFEEEOBENMER SN, <
DOFEAIZOWTHEME S e /—7 Tdh 5 kava (Piper methysticum) O 1114
Al A L 7= 3, SDI @ 100 {5 & CTHG- S iz 2 DD kava LA IE, BREE
L E OUEFR Ik L CHUR R B Cd 5 )ik CYP1AT mRNA FELDZE LT
ML EHICHEHEDOHIEREZG X Z Lz, - T, kava #/4? SDI @ 100 %D
P BT NOAEL Z## 2., 4L XV R W ATHEMED RIB ST,

AWML TIX, N—T7 Y7V X NOREMHERIZIE, A O SDI O
ZEBNCRHIT 2 2 ENEEEZ X KFEEZ AN —"—8IZEH Lz, "%
—/3— (Petasites hybridus) 1%, PEFET % 2 £/midg—n v 37 % & HIREN,
XIBRT7XBEOEMTHD P, a—a vy XA RLE LTT TRk A Y
HZHAEETDH, @S 1 mOSIEETHD M, KEORRIEF IR AD
fEEo, M EFITEIC, BIFENOKICEREND P, NZ— —f0T
BT LV — B R ORER R EOREICHE TH D L STk g 1o,
BRI Z a3 TEBY, SRIOERICER LYY A ME—H
OEIHELED 225 mg L7025 X9 I TWS (Table 3-1), /SF—N
—HHY & & HITAE O U BR T B IFE S HTRIEEA 1090 AUPER 199,
FERHHI T 2 ERHRE I TND 1M, —F KEOEIEM - RS
J7 (MHRA) (&, 2012 2 \Z — A —8E O HIC L 5 & g D IFlEzE!ED
U AZIZOWTHEEML L7z 199, R — _R—DfEh A RICHFEE 25 & E 24
v orrradiaAd R (PA) BEE 19, CYP3A IZ & - TRENENME S 41,
FOBPEDEWWE B — /L= A7 WA S U, flaN DNA B L OV X7 LD
Mz L. IFERIREAZE 72 & o2kt 2 o9 10, ABFZE Tl Sz s
A ——BEZIE PA DBRE SN LWV D TAULRRR STV (Table 3-1),
PA BrESNTENZ —N"—DR S IFEEEZAE LD EREINLTWDHIZD
109 PA TIEAR WD D FIRENEICE S L CW D AR H 5, BIfED L Z A,
BT & SNDRE VU NFEFEEZG SR 23 & W D58 0B 523,
DIEMRBEEZE DR BEL G, NI —N"—n BRI 5720 OR
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AORRILIE R G 72 & 7p 48,108

AW TIZ, N—T7 V7V 2 MG ORZEMEMRICET 5, £8SO SDI
D42 AR T 5 F1E T, CYP RO AFIEE I+ R BT 5 3%
— =B ORENTREAH CRESERD LV MR ER, 512, ~—
TY TV A N OREEOHERIZ AT T, ARTORZERE R VY 28 E 2. CYP 4y
TFEER T HBA~ OB DN o — T B O MRS RO /8 & 25
T 5,

3—2 WRFE
3—2—1 HEX=Z

3 FBHOTRDANY —N—8R % A o F—2y MEHRTHA L7z, £ DR
% Table 3-1 (2777, 7-ethoxyresorufin (ER) ., 7-methoxyresorufin (MR) . 7-
pentoxyresorufin (PR) . 7-benzyloxyresorufin (BR) % Sigma-Aldrich (St. Louis, MO,
USA) . dibenzylfluorescein (DBF) % Fluka Chemie GmbH (Buchs, Kanton St. Gallen,
Switzerland) THEA L, CYP JEE & LT L7z, Pierce™BCA ¥ > /37 HE 7T v
A %> hiE. Thermo Fisher Scientific K.K. (HF) NHEEA L7,

VIRZ T YT 4 TR LD CYP & 2R O TR —IREUE
IL. rabbitanti-rat CYP1A1 (not cross-reactive with CYP1A2), goat anti-rat CYP2B1

(Cypex Ltd, Scotland UK) . rabbit anti-rat CYP3A1 (Novus Biologicals, Colorado,
USA) . rabbitanti-rat CYP3A2 (Enzo Life Sciences, Inc., NY, USA) ., goat polyclonal
anti-o2p-globulin antibody (R&D Systems, Inc., Minneapolis, USA) ., —RKFLIKIT
peroxidase-conjugated affinipure goat anti-rabbit IgG, % 7-1% rabbit anti-goat IgG 1%
Jackson ImmunoResearch Laboratories, Inc. (West Grove, PA, USA) & L7-, Lok
I T TR RV LIRISELL D & D & vz,

3—2—2 ZFEBREWR LAY —"—BILoRE

B EERIZIL, THEEBOA A (IRER200 g BIOAR (KEH175g) O
Sprague-Dawley (SD) %7 » b (RREBREMHKASHE, ) 2HnWe, 7 v
R, 6:00~18:00 ZBIHA, 18:00~6:00 Wi L L, 2o A7 L% 23+£2°C,
T 55% + 15%IZ5%E L CRIE Lo, 8K LOEE (AIN93G : U =¥
AR (T RIS E T,

3RO NK — =B T 725 SGA, SGB B X UVHC (Table 3-1) =R D
£ HIC8 HiMEH B AHEE L,

SGA (10) : & A2Z v b, SDI ® 10 {558 T SGA %5

SGA (100) : =2 v b, SDI ® 100 {5 & C SGA % &5

SGB (100) : & A7 > k., SDI ® 100 £ T SGB % & 5-
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HC (100) : A Z v k. SDI ® 100 f & HC % &5

SGA (100) -F: A 27 > . SDI ® 100 {%£: T SGA % 4

FN B — =B SDI O 100 f5 &, 77205, KE 1kg H72V 0.375mg D
REUBEERD L OB LT, SGA Bl L OV SGB #ih & & 5- DR IT, xiE
& LT, glyceryl trioctanoate  (MCT) (Slgma—Aldrlch, St. Louis, MO, USA) % f{#
M U7z, £7=, 100 &% 10 {mgﬁﬁ)ﬁ“ét Z MCT (28 S THW,
1.45 ml/kg REHDOHETHE G- L7z, HC ES xﬁlﬁﬁi TR AKZ ., 50.67
mg/ml DY FE TR KIS S .10 ml/kg {ZIKE@/@ETB%’%L L 7o, B G REAX
PRI RE~12 D& L, —H 1[E, 8 HIH, HNICKERE LT,

Ty MIfBEREAORTH XV HEE (K 18 KfH) . WrEdlZ X v Bu st =
Wizt FFlgA L i L. %E%%?Mﬁébfzo Jos BRI A FH OB L
T, AMUZAEZEOHLETZK 1 ecm B CTEENZIR > TUIW L, 10%FK/1r~ Y T
[EE St72, F7z. total RNA dﬁ%ﬂ%@ﬁﬂk LC. PMAIZEZED Jria R fE O
k% %) 100 mg B) 0 B Y | 1.5 ml ® RNAlater RNA Stabilization Reagent (Qiagen,
HH) ITEA L, BIET—BiAf & 2— b L7, ﬁﬁ%if‘ 8O CIZIRAF LTz,

(2, BN 1g 27 v Y — 2ofBUCHt Lz, Bligdfts, EE
BEHEL, FoIlmEI L, 10%K1~Y /EP“C-/Eéﬂito

Z ORI, +XFFRERZ R EREZE OB ES T, TH30FFH
KT - AR EM) FZERE | (D& TEREW O & ORE I

(ZHEIR ORI BT 2 e | (&b @ SRk 25 FFEREEH SR 84 &) %
SFLCHEM L= OKFEES 1108, 1208, 1304, 1305),

3 —2—3 Real-time RT-PCR {5(Z X 5 CYP 43 FRE DT mRNA FEEDH|
iE

Total RNA ®OfliHilX, RNA later RNA Stabilization Reagent 1 ZfR1F L TRV 7=
FPlEAERR - 20 mg & RNA #H#k > b ST (BHEMER XS, KIK) @ LRT &
T(LRT:2— ANV H 7 h= X ) —/L=10:1 THEEH) Z Mixer Mill MM300 (Qiagen,
B ZHWT30rpm X545 % 2 [AIARED T A X L%, ~ =2 7 VICiEwn., B

BT > A 7 2 QuickGene-800 (& 7 A /L AR, HR) W THE
HL7-. RNA JEEE35 L OVl (A260/A280=1.8~2.0) (%, NanoDrop 1000
Spectrophotometer (NanoDrop Technologies, Inc., Wilmington, DE, USA) % Tl
E LTz,

Real-time RT-PCR {4(Z K % CYP 43 FfD mRNA I &L, SYBR®Green
—ADA L E—TL— 3 EIZXK % One Step SYBR®RT-PCR Kit (Takara Bio,
W) HEM L. MX3000P U 7 /L% A L RT-PCR v A7 L% FIVCHRIE Lz,
Real-time RT-PCR (Z V7= 7T A ~— (Table 3-2) DIFILEIF]DI®E T, GenBank
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(https://www.ncbi.nlm.nih.gov/genbank/) L ¥ 157- %} 58151 @ DNA g EEil 5 %
Roche Molecular Systems Inc. @ Universal. Probe Library Assay Design Center

(https://lifescience.roche.com/global._en/brands/universal.-probe-library. html#assay— )
DRt T 2kt Y 7 Ny = 7 M L CaXEF L. Sigma genosys (L&) (26
AR AR L7,

Z ORI, BAIAEELL L TWD CYP2BI & CYP2B2, LT CYP3AL &
CYP3A2 [Zifi#& % kA4 5 7= ¥ 12, Whitehead Institute/MIT Center for Genome
Research 23 LT\ 4 Y 7 b =7 Primer3 (http://bioinfo.ut.ee/primer3-0.4.0/)
ZRHLTHY iz b o7 T A ~—%wGt L7z, CYP2BI & CYP2B2,
LT CYP3AL & CYP3A2 ORINTIREL 72D L O ICHE LTz, T7abb,
CYP2B1 (CYP2B2) HID 7' 7 A ~—IZ oW TIXZ D 3RO A CYP2B2

(CYP2B1) &I A~ vF Lid X5, 72 CYP3AL (CYP3A2) D7 T A ~—
[ZOWTIEE D 3K OHE I CYP3A2 (CYP3AL) &I A~y TF LD LI
At L. ZOA AT Sigma genosys (jt{ﬂﬁé) IIKFE L T2y ZDAKDT T A~

—IZDOWTUX, OB M Z MR T D722, £ E 4 RT-PCR (OneStep RT-PCR
Kit) (Z&DISZIT> TS Ezhti%rhm@%@iﬁ%ﬁaﬂ DfiEHT % Takara Bio 24K
#H L Z N ZH GenBank & [fl—@ CYP2B2, CYP3Al, CYP3A2 Tho/=Z &%

L7z, CYP2BI IZ2UW T, GenBank @ J00719 DI FKHEL LT, 1 7
A2 DEZE (G1048A) MFED LN, T v FORMENCI T 5 LM X
LHbDEEZ BN,

Real-time RT-PCR itniZ, SUGHE  (1xmaster mix regent, 0.2 uM primer) 20 pl (Z
8 pg/ml total RNA #A#K % 10 pl I % TG S H 72, RT-PCR OISFMIE, ¥
REGZ 42°C (15 47), 95C (2 7%7) SHE72#&, PCR sz [95C (5 1),
62°C (20 7)1 x40 A4 7 & Lz, ZORIEDOK T, 95C (543). 55C (5
53). 95C (5 B) LkE L TREZIZM O “AREOMEEIRREZ Mt L, e
PEW) DR E DY) — P2 RS L 72, 45 mRNA OFEHEIL, HhE S FE By
(2L Z D REIE T, HEIEEM S — ERIZET DY A 7 VL (threshold cycle; Ct fiE)
ZHAWTCH L. glyceraldehyde-3-phosphate dehydrogenase (Gapdh) mRNA % />
AR —E VBT L THW T, Gapdh mRNA (25T DA {5 1O mRNA
OEZFH L, EEIITHENT LT,

3—2—4 HBIZvYy—LAEPITBITS CYP 3 FROEBEREEDOHIE
g 7 v Y — AES OB, K FIZBW T 1g OBEAFigflHk 2 10 ml
DOFEEHEZ (50 mM Tris-HCL/0,15 M KCl, ph7.4) FHCHR YU fhu rRET A P —PT
10-35 (Kinematica, Lucerne, Switzerland) THRE T F A X (XA ¥V 5,10 Fh=2 [0])
L7=1%. 750xg . 4°CT 10 /7L L, Z£0 EjE% 12,000xg . 4°CT 10 43l
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L7z, E5I2, 20 EiE% 453,000xg . 4°CT20 mihiELo L, o=kl
0.5 ml ® 50 mM Tris- HClI/1 mM EDTA/1 mM Y54 kLA b—/b (DTT) /20%

(v/v) glycerolpH7.4 [Z8iB ST 7 m Y — A4y e L1 A% T-80°C
TRAF LT, I 7 v Y — AW O % X7 EREORIEIL., Pierce™ BCA
Protein Assay Kit (Thermo Fisher Scientific K.K., HI{) ZH T~ =2 7 /LIZHEN
Em L7z, CYP 75 FFEOFEETE M 13 resorufin 755K 0 82 Yo JFUELE alkoxyresorufin

(ER, MR, PR, BR) % i\ > % Kennedy & 5% 101V %35 I O8 dibenzylfluorescein
Z Tz Stresser HOJFIE MY [T CTHIE LT, 7272 L, TNEROFIENT
Y RIRA BT A THDDITK L TUANSETIZMX3000P U 7 /L4 A L RT-
PCR #EZ W~ 707 L — R ) —X—L U THIH L, KISED O Y
D WL DI Z REFICE =4 —F 5L — T v EAIEICHB L THIEE
1To7,

P SO IR DOFAAKIE Table 3-3 (2~ L7z, FEIZT > MFR 7 2 v — A4y
A, 37°C. 5 & L T NADPH ¥ 2 IR0 L 724% 12, 00N Z 37°CITR
E L7z Mx3000P U 7 /L% A I PCR > A7 A (Agilent Technologies, H{) (Z&
v b U CHEIETRE A 20 R CHIE L7z, CYP IZ X B PEW) D resorufin DH|
EIZIE ROX™/Texas Red® 7 ¢ /LA — (585nm-610nm) . fluorescein DR EITIE
FAM™/SYBR® Green I 7 (/L4 — (492 nm-516nm) % v 7z V. EERIETED
ZF1X Table 3-3 (ZFE L7z,

EROD %, MROD i&VE, PROD {&£, BROD {&:i3, resorufin £RHEHZIZ D
WTE LN IZEORE AL b &2, CYPBEFE O/EH THARK L 72 resorufin &% 3K 6D |
S D ICEERIEM: % Ly (pmol resorufin/min/mg protein) & L CH H L7z, DBFDB
IEMEIL, fluorescein BEVEIRIZ DWW TR DIV EOLIREZ & & 12, CYP OIERH T4
i L7z fluorescein 4 3K, S HIZFERTEMEZL LLIEYE (nmol fluorescein/min/mg
protein) & L CHEH L7,

83—2—5 UTRFUTuvT4UTHEICIBIHBIZ v Y —ABSIIBIT
5 CYP 53 FRDEZ X7 B O & BRI IT 5 w2u-7a 7Y Okl

7w M 7 v Y — A3, 20 ug X NI E/ T b E LT I5S%ER Y T
JUNT I RTNVERNTSDS R 77 VLT 2 R VEKIKEN T2 1,
WNT, DBELT= 2 VRV EE T AVNHAEFEER S NT VAT 7 — AT LY
v ha NI ARTa T 4 IV - s S TTRERG AT
72e A7 L% 20 mM Tris-HCI/150 mM NaCl, 0.1%Tween 20, pH 7.6 (TBS)
T 2~3 B L2k, 3% (W/V) A A I L7 /TBS IR & ROt (60 B/ R &
5. 10 o, |iE) &8, AT VL rETuyx s Lz, IRWT, AF A
JL 7 /TBS T 3,000 fFICARLTEE 1 frR LSS, AT L +5a1c
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Yelfr L7z, Vel Eld, BHKICEL 5239 E %23, TBSHTORE 5 (60 [
157, 103MH) Z1RT1IH A7 0E L, F3FA 70 TRT & Lic, eifEd
AT VAL AR LIV /TBS EEHR T 20,000 {5124V L7255 2 Uik & Ot S
T 2 RIS S W72, RS & RRRICHERZ. (LR EFIH T % ECL™ Prime
Western Blotting Detection Reagent (GE Healthcare Life Sciences, Buckinghamshire,
England) Z#FEH & L CTHW, BE o7 v b auicié-> TEeB L, B - &t
R IVEE T A F % ¥ 7T v —AE-6960 (7 b —#R&tt, FR) ([ TG
— X hitgk LT,

Bl 7 > X7 B AT S ERE, fhit sy 77— (78 mM Tris-60mM 2 U
>, 5%SDS. 122 mM DTT) H'o 10%fHikAE % — k% 95°CT 5 s
L. 10,000Xg T 5 srffi Lol L7c, oz Riga, 15% R 7 2 v b
UD LR T 7 VAT I BT VERIKE) (100 pg & /378D =)b) 217212,
D PNAIE, —RPUAE LCT1: 3,000 IZARENTHL o2u-7 1 7 U U Huik & ff
42z LM, B 7 v Y — 200 BT,

3—2-6 g - BROREBMEMRFHRE

10%4 b~ U > CHEE Ul X OV Isae 2 AL ERRFZE AT (FLIR) 12
EL, A~ bF Y oA Yy (HE) YA ER R KOS ERERET
MEEZETE LT,

3—2—17 MEHMENFIE

F—H 1k, EYE + RS COR U, ERMEOREEITV., EHENATH
5D & EHERE. A AT v D SGA. SGB B X ONREEIZRIT 5 EHHED I
DUWT, — ol E T O RHREEIZ 3T 5 Dunnett O FALARE % Fht L 7=,
AT FPOHCEBIOART v D SGA IZBWTIL, TNEINDORIREEE D
EEMEDFEIZOWT, JEDRNWATF 2—F > bO ¢t iE (FRE) %30 L
7o WERHEEATIZ, IBM SPSS Statistics Ver21 (AART A « £ — « = A, HIX) % H
Wz, WY S% AR & A EAKAESE LTz,

3—3 MERER

3—3—1 SDID10fFE71X 10058 5-F > b D SGA R OFifi~DR 2
8 HIE. B h—HIEERHZE (SDI) ® 10 B LT 100 fEED SGA ##5 L

7oA A7 v b (BLF. SGA (10) B LNSGA (100) EFtikd2) 1HxtFREEIC &t
L CIRE~DH BB R RS> 7= (Table 3-4), SGA (10) 1%, xHREEIC

xF U CHFIR & B O FEE R, (AE 100g H72 D OFXEERE & HICABRPEL IR
7o 72Dy, SGA (100) TIHHIROSEEE &R 100 g H7= D O3 EEN
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L2 {5 E RO M 100 g 72 OFEXTEREDY L1 % & A RIS AR LT (p<0.05).
SGA (100) IFTHFAERZ G & 2 Lz, MFAEKIZ CYP oy FREOMALFHE L & b
k—mu &) %?}/LZD 1,36, 42,43, 73- 75, 80, 100)

U TV A I RT-PCRIZ K ZHIE TIE, xHHREEIZR LT SGA (100) 1%, ATl
CYP 73 FFiD mRNA ZHLA3, CYP1A2, 2B1, 2B2, B LU 3A1 ODZFINEIITD
W, 22 1%, 20.6 15, 10.0 /%5, 33 ARICHRLTWE (p<0.05) (Fig. 3-
1), CYP1AI,CYP3A2 (Fig. 3-1) . B L (X Table 3-2 12V A F N TV 5D CYP,
F 7= Glutathione S-transferase ® mRNA FHLiZ1X., SGA (100) OF E 7223 A,
SR T7,

Fig. 3-2A |X. SGA ¥ 512 X % alkoxyresorufin O-dealkylase 35 & Y
dibenzylfluorescein O-debenzylase D I 7 11 /) — AEERIEMEIC LT T B L RT,
EH B HEE CYP OIEMEICRST 5 & ST g 01D 0 e BRRE L
LT, SGA (10) TIX MROD {&M1X 2.1 f%. PROD {&M:1% 3.0 . DBFDB i
P 3.6 fi5. SGA (100) #45-TiX., MROD {&MEiL 3.3 . PROD #&%:1% 7.5
. BROD {&MEIE 22.6 i, DBFDB {&MEIX 5.3 5, AREICHE KL (p<0.05),
SGA (100) 3% L < BROD i&EMEZ R S, CYP2A 8 XU CYP3A &M% X
L CTWD, VZRAZ Ty T 4 I DBETTIE. CYP2B B LI WY
CYP3A1 % > /37 'E1%, SGA (100) (Z& > THINITLHE L Tz (Fig. 3-
2B), A A7 > MO CYP HEUZIXT 5 SGA (100) DFZEEL, mRNA (Fig.
3-1), BEEIEME (Fig. 3-2A) . BXOW¥ )7 'E (Fig. 3-2B) D 3 DD4RIETlE
IFEA L T\,

IRE . ARF ST, BofiE LR F I 1Y (2HE U C, IFAER (hepatic hypertrophy)
L, RO BRI 585, FHlaER (hepatocellular hypertrophy) 1%, JH
FEMRORFEDPERT B8 L LTHWS, FIRESOH KIT, HIRARE O
KeBREDLHDE LT, FFIEREFLR Lz, £ < OFMRERTHAFIEKR & KB
ézh’(l/\%.’) “”o BB, 9ol RIEZR EDIFBIRIKIC X 0 AFIEROBSFEA R L
TWAGEEITHWAIFIEKR (hepatomegaly) & I1XE72 %,

3—3—2 SDI ® 100 %% 5T > bD 3EEHDO Y —N—BEDOFFg~DE
k-
Table 3-5 1%, 2 FEE O LR (SGA & SGB) & 1 O KRR (HC) % .
t h®DSDID 100 fFETAH AT v ML L2 2 DOERFEREZ R L T (L
. SGA (100) . SGB (100) . HC (100) ) , {55 oD 5 I I3 glyceryl trioctanoate
(MCT) (Cont-1) %, ¥y KRB OKRFREHZIZAR K (Cont-2) ZH& 5 L7z, SGA
(100) & SGB (100) #5112 LA KEOE(LITRO BT, (KE 100g H7=0D D
FEEAE % 8 & 1% Cont-1 (2% LT SGA (100), SGB (100) \WW9°iu b 1.1 %, {KE

56



100 g 7=V OB IEFE X E 1T SGA (100) T 1.1#%, SGB (100) T 1.2 fFHK
L7z (Table3-5), —J5. Cont-2 {Z%f L C HC (100) @ s L OBl od FEE &,
RE 100 g H7- D O EE~OF ELEBITRD o7z,

PR CTd D SGA (100) 1X. Cont-1 2% LT CYPIA2 i 1.8 fi#. 2Bl i
142 f%, 2B2 1X 11.8 %, B IOV 3A1 1% 4.0 50 mRNA BHEAAEITHEKL (p
<0.05) (Fig.3-3A). Fig. 3-1 OFERAZHIH L7z, SGA (100) &I[FEEIZ, HHEHR
fh CdH 5 SGB (100) & Cont-1 (2% LT CYP2B1 mRNA ZEiN 21.1 {5, 2B2 i
11.3 1%, BELO3AL (£33 %D mRNA BENAEICHEAK L (p<0.05), 772
bbh, 2 FFEOMMERLEL O 51X, Cont-1 (2% LT CYP2B2 13 L < (10 514
F). CYP3AL iZHFEE G fEUL L) AREICH KL (p<0.05), LarL, Rl
g HC (100) <TiX. Cont-2 (ZxF L T CYP mRNA EIHOEKITR Lo T-
(Fig. 3-3B),

Fig. 3-3A ® CYP mRNA Bz FHBUEAT O/ R & —&H L T, SGA (100) ¥
L OVSGB (100) (%, Cont-1 (Z%f L C MROD [Z#J 2 fi#. PROD Z#J 4 f5. BROD
1% 7 524 1, 3 L OV DBFDB {E:1% 2.7 58 BIZH K L7z (p<0.05) (Fig. 3-4A),
HC (100) (. Cont-2 {Z%F LT MROD JEMIE 1.4 5L DTN TH 2 03F B ITH
kbt(p<mm;ﬁ(HPMWA%&@F%&*&LT fihd> AROD 3 L
DBFDB {GMEICH BRI b v7e - 7= (Fig. 3-4B),

UITAKX LT 0T 4 TIEIC K DBETTCIL. xmﬂm»%i@&m(mm
IZ. CYP2B, 3A1 BL UV 3A2 D CYP & /X7 EDFEELINTLHE L TV 203,
(100) #5-Tix, EEREH LN ->7= (Fig. 3-4C),

3—3—-3 RF—N—RREET v FDOER X OBROFBEARFIRER
23

FRRO LI, 2HEONAZ = N"—DHEREOREGIZLY AT v FOJF
%k%ﬁ@%%1mg%tD@WNEi#ﬁ%ﬁ_wmf%kbtCmm3&

. R TR A TIEAN Y — ARG ER G X DB O A B AR A LITBE S
ﬂﬁﬁoto*f‘HE Yutt, ST-RBIHEA TR, 2 FEOMMERLEL 05T >
N OB LIRS R OB D i Sz, Lol Cont-1, Cont-2
BLOHC (100) TIXFEEOULEMITFRD vz ->72 (Fig. 3-5).

3—3—4 ARXT v MIBITH SGA OEELBBRME LEMBONETFHE
EEYDRE

Fig.3-5 DFREADREMIL., & OO T MEIRE SNT-A AT v PO
BB a2u-2 1 7Y U NERE LT U D EFERYERY IR IS ISl L Cu e
I 22T, ZORGEEVWOFREERALNCTHZEHBEL, A A7 v b
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(PN S — —8LE T D SGA & H5- OB Z T~

AAT w h~D SGA B #5- (SGA (100) -F) X, xHE (Cont-F) 1TxtL
THRE~OEELZ RIS R - T203, KE 100 g H72 0 O FFlgFEx E & % Ak S
LM RN (p=0.06) 23, FEHIAEZT RN > 72 (Table3-6), & HIZ,
SGA (100) -F [Z, Cont-F (2%} L C CYP mRNA J8liX CYP2B1 Tl 87.3 fi.
2B2 TIiE 16.4 %, 3A1 TIL24.0 f5AEIZER LTV (p <0.05) (Fig. 3-6A),
FEFRIEMEIZ DOV T H | SGA (100) -F 1%, Cont-F (Z%f L T MROD {13 2.4 i,
PROD &M% 2.5 f5, BROD &M% 3.1 f5, DBFDB /&ML 6.2 A EIZH KL T
Wiz (p<0.05) (Fig.3-6B), VT AKX T w7 4 7EITLD . CYP2B, 3Al
D CYP Z# U I EORBEOILENRD bivlz (Fig. 3-6C), CYP2B B LW
CYP3A1 mRNA FEHLUZXT 5 SGA WL DEEIL, FADT v P LV HEAADT
v FOF N XL VEEE TH -7 (Fig. 3-3A, Fig. 3-6A),

FAT v FEFRRY, ART  F~D SGA B OG- TIFAE 100 g H7=
0 O B gk B R OB KA FE D 53T (Table 3-6) . F 7= BN IRANE 212
REDILEY 24 Uleirole (Fig.3-7), ft2u-7mn 7 U U Ny = A%
Ty T 4TI 2p-7 17 U S5 16kDa D32 RS SGA (100)
BELW SGB (100) (FAT > ) OFlE 7Tl SNIZA, ART v b
OB~ 7 BIdR I SN2 oo, TS ORE R, REMRR A & —
# L7- (Fig. 3-5. Fig. 3-7. Fig.3-8),

3—4 E%£

N=T BT Y R MR, SRR ER N EOMEICEET 720, FUA
— 7 HEMOAFTHE L TWAOHTIREM TH-Th, "Wl TLZEMIIEN D
HAREMENR & B 36788 - = DX S =T VT A N OREMEE T
DI, RS O Z 2 ERFHMIEL, ~N— T o BEROFHE LY b BZE LA
HWThHEBZZLND, DT, N—T Y7V A MNIFEEZERN & L, CYP 4
TR DR TR BUCEE T DR E 2 5 & 2 ATREMER & 5 14458590 —
7. IS L CTEH SN 5 BMIRIIIC K- TH & Z S 5 R

EICBIT D HEGUTIT L A E R BN 344647,

IO FRITIESNT, BT CYP 20 TR OB S TR Bl A F e a Al fE % &
T 5 & D/N—TH T Y X NGO Z T 5 72 8 O fi 5 7o Eh ) SR
FiEa G Lic, BRI OL 2T FIEEZ BB LIEATETIE, ~—7
B A ARG A, B o> SDI @ 100 (& T v M 8 HIFEH &S
Do
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AWETIR, ZOHEL 3BBEOTRO N — —8G 2RI FE L, &
D XD 7efEREHT- (Fig. 1-2),

1) 2 ORI, E 100 g &7 D OFFliE % 8 & 2 B 12N S
. CYP2B ® mRNA EHAZZE L < (>101%) @, CYP3Al O mRNA FEH %
R (>3 4%) IS,

2) 2FEOMMERSIL, AT v b TOREETALIRME ERZIEIZ o2p-
ra7 ) OE/EAE LT,

3) ERLEL S X Ry BREINE 1), 2) 0K RBEEREEBERE
AIEY

4) CYP2B £ X TN CYP3A1 O mRNA FEHUZ kT 2 i/ &7 — N —8 L o J
HOEEI, AAXAT7 v OV HEART » FTHETH-T-,

1) 226 4) IOV TELTLHHENS, &hE, &5HH, &5HE BXLOD
Jﬁhﬁkbfﬁ%éﬂ&mWPLm%%ﬁ@@nmﬁm_owfﬁmé

SDI @ 100 {0 5-81%, ADI IS <l EAEITHE > THEH SN HT
M Cid, EEEENMEEAEALNANZ LI VEESNTWDS ¥, ADI

—AEAZBEL TEAEBRL TH e MIEFEEEDOREZ 5 2 72\ EHEE S
NH>ETHD, BLTENYO ADI IE, NOAEL % RieFEMAR%. @& 100 T
B2 28 L No T, FHEORMTIE, B K SDI D 100 {5 D58 Tt
R EDTREMED B A A 1%, 2D SDIODHEICHEE X O VERH 5,

FFlEE CYP 35 3B 2 SRS & U TR L7-AfF%E Ci. 8 H #5414
IELT L HEWO IR S 20, 3 E TOMIETIL, kava iflilih %2 8 HIH.
SDI D 100 5O HETAHAT v MIHEAKRE L2 A, BERIFIERK (KE
100 g H72 0 ORISR ER 1.4 15 2#£EU 5 & & HI2, Tl CYP1IA1 mRNA
FEAEZELHRK LY, PHUFZECid, kava 84013 28 HE, SDI @ 20 %D
AR TOHEGTiE. CYPIAL ® mRNA BELZFHE L 720> 7208, SDI @ 100 fi%
@%ifi 5. 8, 28 HREIWTNOHEETH, CYPIAl O mRNA FEH % 58 <

L7, D CYP mRNA UK T 5 —T OB, 8% 5 < H5H
ﬁi@%&ﬁi;Wbewéﬁbﬁ@ﬁwo4%a?%i#xitﬁ%®ﬁ
FEBRNT A ROEHETOHRREE 51X, 6 KFH#% Tk CYP2B mRNA %51
EIRICHE LT,

BeHFFIEIZONWTI \%ﬁ%ﬁ74~¥4y7%;~7%ﬁﬁbfﬁw@A
— 78N E T v OB Lz, IREMEEL LT, Z0Hik
X7 v b ORgLE iéﬁ%ﬁmimﬁﬁkiw%m L D IREOEE & 5| X
t_ﬁﬁbﬁ@ﬁwt@\b%i%;bﬁﬁuﬁﬁf%éo
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AFEF, IR CYP B8 TR BLE FEARHMIfEE E LCEMA L, 2h
X, =T BTV X FBIFIREEN S L, CYP BB T REAZFEL T
R E A S S T AR H D TH D L4588 CYP BEE S E 1T it
D= DRYREGIRAEWFRITEIG A T = AL TH DI, ~N—T 5 BIEORHE
PEAL 2 L CEREL S Loy 821020 O GRS OIER D R 2K T 8590
XD AHREMER D D,

ZAH OBEERAIRILZ B T 5 BRI E A VT 2 FEO MO TR O
SDI @ 100 {5 & DL, MEDOFIEKREZ G & Z L, CYP2B1 & CYP2B2 @
mRNA L ZE L < (>1015) HRKIHE, CYP3A1 @ mRNA FEHL % 2
(>3 %) WRSEDLEWVWIRREG, EHEOMDBIRY | NZ— R—Hlf,
X, HiloN—7 Y7 A MR X ON—TE IOV TH, ifliED CYP
B RAZTTET L EOREITINTWRND T, ZORRITHZ/2mA L
W2 5D,

ANE— S PERLL O SDI O 100 (5O HEZ & G- L7 > MIBIT2FR %
b MIAMFET S & A EZHEREEZE TERL WD e M CYP EE T3
BOEREZCE LR OBEOFIEREZAE LD AREMLEZ B E TE RV, /N—
TH 7Y A OEEIC L D CYP OFFE L, EHK L oW EERIC
HEEZHLIMERH D, SGA H 5T SGB # L, CYP2B1/2 mRNA L
CYP3A1 mRNA ORI AZFHR L1z,

Z v h® CYP2B1/2 8 L TN CYP3AL i%., B h® CYP2B6 5 LT CYP3A4 I
S35 122, CYP2B6 S AFHK D CYP MEHED 2~10%% HH T\ 5 L HEE S
NTW5, FEERIT, CYP2B6 ILt N OFESEOIEYORFHIIEEG LT, M
IR DK 8% & HEE STV 5 123 BEFNIO CYP2B6 FEEITIX, v/ rk A~
7IR, TNATIv=y, TFubtr FEI RFUL, TaRT p—
L, ARy, RETE Y, 277 E LY BIXOFOMORNRMR L OB
FACEMNR S 5 12, CYP2B6 DG T HBLOMKRIZE Y, 2 S OHEMOEL)
MEPME R 2 AREMEDN B D, — 7. CYP2B6 OFEIRWFHFEIL, A rsnan s
TR TATE ROEREZRFHERSEDLZ L, 7 rKRAT7 73 Kb
4-t RuF v 7 niRAT7 7 I RAOARNERZ KIEICHENESE 5 &0 ) #®
B D 12,

CYP3A4 |3 IRV E R M 2R D s CYP &8 EDK) 30%% i,
HHCEE D 30%LL EORBHZEEE LT 124, CYP3A4 FEIZIZ, IS4V T 4,
TARATRY, =272V F=UURE BIRMOICHASN TS %L O
BRIFEELEENTWD 12 CYP3A4 IN—T R OB L » THER EN D
A, vy bV a XU — & (Hypericum perforatum) 26120 o X 512, Zh b o
R L OMAEER., BLOREHEHILIC L > THl &R Z S FEREEIC
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%/1%75§LZ%T§)5 119-121)O

e BT 7= K 91, NZ —"—OlE BRI EMEZE 29 PA 2
EENTND 12 KRIFFE T Sz " — N —8LIZIE, PA BBRE Sz
EVNV) TAULRFIREN TV (Table 3-1) IZh b b9, 3805 52
”“kafpr\%@@ﬁéﬁmb%htoﬂ&~ﬂ~ I2%59 % CYP %8l
@%ﬁ& HEOREIL, B LWITIEEE OREZ R 2 F03)00 1278 50

REMEN D H T2, CYP 75: HRTOMDEHONCTHAMNERNDD EEZ B
Z>o

JHlE D CYP mRNA FEELOHERIZIN A, Wt — =8 E 27 v b
OB AL R ER A a2u-7 0 7Y L OEBEE L, d-)ERUR0T
1Y U EOLFEMEIC 4% ézmtzb*w)7 v NI, MFgERZ 78
2u-7' 17 ) v ORI B fEDSBHE S v, PRAGY bR IR A T TR
WImBEIZERE L, «u- ﬁ v UBENIE L, REPICENRAEAET S IS
129 R G — N — )N B AL PR EREGHINEI a2u-r e 7 ) O E S
TIEFTINFETHEIN TR, Lo T, ZOmMEITFICEH L £z
BLRZRN, 72720, 2u-7' 27 U i34 ATy MO X 878 T%ét
D, 02u-7 17 ) AZHRT S FEILER OMRIL, & MIAMET DM E
7R E LTS 18]

2 FEFE O iJWWmeLh%%ﬁ&WM@@H&B7)/@*
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Table 3-1. Properties of the three commercial butterbur products used in this study
(claimed on the labels)

Soft gel product A (SGA)* Soft gel product B (SGB)* Hard capsule product (HC)*
Amount per serving size purple butterbur root extract purple butterbur root extract butterbur extract (root)
50 mg/ 1 soft gel 50 mg/ 1 soft gel 75 mg/ 1 capsule
Standardized petasin content 7.5 mg/ 1 soft gel 7.5 mg/ 1 soft gel 11.25 mg/ 1 capsule
Other ingredients MCT, gelatin, vegetable MCT, gelatin, glycerol, sorbitol, microcrystalline cellulose,
glycerin, water and purified water and gelatin and
ribaflavin color riboflavin magnesium stearate
SDI 2 to 3 soft gels daily” 2 to 3 soft gels daily™ 2 capsules daily
Pyrrolizidine alkaloids level free of harmful level of removed undesirable not shown
pyrrolizidine alkaloids pyrrolizidine alkaloids
Effective for support healthy blood vessel support healthy bladder function not shown

tone in the brain

*The butterbur products were purchased from iHerb (http://jp.iherb.com/) via the internet. **In this study, the
suggested daily intake (SDI) for human use was assumed to be 3 soft gels/ 60 kg body weight/day. This
provides 0.375 mg/kg/day of petasin. MCT: Medium chain triglycerides.
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Table 3-2. Sequences of primers used for real-time RT-PCR analysis

Gene Forward primer Reverse primer

Gapdh TGGGAAGCTGGTCATCAAC GCATCACCCCATTTGATGTT
CYP1A1 TTCAGTTCAGTCCTTCC GAAGGCTGGGAATCCATACA
CYP1A2 AGAGCAGCAAGGACTTTGTGGAG CGCCTGTGATGTCCTGGATAC
CYP1B1 TCACTGCAATTTAGACGGAACA AGCTTCTGGCCTCTGCACAC
CYP2B1? CAGGTGATCGGCTCACACC GTCTTTGGTGACTCTGTGTGGTAC
CYP2B2?  GATCAGGTGATTGGCTCTCACA TGTCTTTGGTGACTCTGTGTGGTAA
CYP3A1®  GGAGATCACAGCCCAGTCAA GGGAATGCAGGACAAAGGAA
CYP3A2® GGAAATACAAGACAAAGGAGAGTG TGAAATCATAGCCCAGTCAGTT
CYP2E1 CTGACTGTCTCCTCATAGAGATGG TCACAGAAACATTTTCCATTGTGT
CYP2C6 AGCTTCCCAATCTCACTGCT AATCATGGCATCTGTGTAGGG
CYP2C11  GGAGGAACTGAGGAAGAGCA AATGGAGCATATCACATTGCAG
CYP2C12 AAGAAAAGTGACTACTTCATGCCTTT  GCCCTCTCCCACACATTTC
CYP2D1 TCAGGATGGTGAAACTAGTGGA TGGGAACGTGTTAAGAACCTC
CYP2D2 GAAGGAGAGCTTTGGAGAGGA AGAATTGGGATTGCGTTCAG
Gstmz2 GTGGATTTTCTTGTTTACGATGTCC CTCAAACCGAGCCACGAAG

Gstp1 TGGTACCCTCATCTACACTAACTATGA CAGCAGGGTCTCAAAAGGTT

a,b: Primers were designed to distinguish CYP2B1 from CYP2B2, and CYP3Al from CYP3A2, respectively.
Gapdh: glyceraldehyde-3-phosphate dehydrogenase; Gstm2: glutathione S-transferase mu 2; Gstp1:
glutathione S-transferase pi 1.
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Table 3-3. Condition for CYP enzyme activity

CYP isoforms* CYP1A1 CYP1A2 CYP2B CYP2B/3A CYP3A
EROD MROD PROD BRCD DBFDB
CYP catalytic activity Ethoxyresorufin ~ Methoxyresorufin ~ Pentoxyresorufin ~ Benzyloxyresorufin ~ Dibenzylfluorescein
O-deethylase O-demethylase O-dealkylase O-dealkylase debenzylase
Reaction mixture Vol
Enzyme (final conc) 60uL 0.1 mg/mL Rat liver microsome (0.02 mg/mL)
Substrate (final conc)™  20pL ER (2 uMm) MR (2 uM) PR (2 uM) BR (2 uM) DBF (32 nM)

Resorufin produced by the reaction at 37 °C was measured using ROX/Texas Red® (Ex 585 nm Em 610

10 mM NADPH 20wl nm)filter, and fluorescein was measured using FAWSYBR® Green | (Ex 492 nmm Em 516 nm) filter
employing Mx3000P Real-Time PCR System.

CYP catalytic activity was measured by a fluorometric rate assay with a little modification of an endpoint assay by
reference 110. ER: 7-ethoxyresorufin; MR: methoxyresorufin; PR: pentoxyresorufin; BR: benzyloxyresorufin; DBF:
dibenzylfluorescein *CYP catalytic activity isoforms are from reference (references 110-112). **At the time of use, the
substrates were diluted in 50 mM Tris-HCL/100 mM NaCl (pH 7.4) of each 4 mM saturated solution.

66



Table 3-4. Effects of SGA on body, liver, and kidney weights in male rats

Relative organ weight

Body weight (g) Organ weight (g) (9/100g body weight)
Initial Final Liver Kidney Liver Kidney
Cont 2178 =31 268473 82 =05 23+ 01 30=x 01 08=x00

SGA(10) 2181+ 22 2726 +46 85 03 24+ 01 31=%x= 01 09=%00

SGA(100) 2152+ 3.7 269140 98 = 02" 25« 01 37=x 01 09=* 00"

Cont: glyceryl trioctanoate was administered to the control group as vehicle. SGA (10), SGA (100) products were
administered at a dosage of 1.45 ml/kg body weight/day for eight days, either diluted 1/10 with trioctanoate glyceryl
or not diluted, respectively. Data are the mean + SE of 6 rats. *Statistically different from Cont group by ANOVA
followed by Dunnett's test (p < 0.05).
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Table 3-5. Effects of the three commercial butterbur products on body, liver, and kidney

weights in male rats

Relative organ weight

Body weight (g) Organ weight (g) (g/100g body weight)

Initial Final Liver Kidney Liver Kidney

Cont-1 2183 £36 2777 =6.6 90 0.2 22 =01 32 =01 08 = 0.0
SGA(100) 2181 =32 2789 =19 103 =02 24 =01 37 £01* 09 = 0.0*

SGB (100) 2199 =27 2675 =9.0 96 =02 24 =01 36 £01* 09 = 0.0

Cont-2 2035 £44 2686 =94 90 £ 06 23 £ 0.1 33 £01 09 =00

HC (100) 2035 =40 2870 =102 90 £05 22 £02 3.1 £01 08 = 0.0

The control vehicle for the oily products was glyceryl trioctanoate (Cont-1), and that for the powder-like product was
distilled water (Cont-2). SGA (100) and SGB (100) products were administered at a dosage of 1.45 ml/kg body
weight for eight days. The HC (100) product was suspended in water at a concentration of 50.67 mg/ml and then
administered at a dosage of 10 ml/kg body weight for eight days. Data are the mean + SE of 6 rats. *Statistically
different from Cont-1 group by ANOVA followed by Dunnett's test (» < 0.05).
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Table 3-6. Effects of SGA (100) on body, liver and kidney weights in female rats

Relative organ weight

Body weight (g) Organ weight (g) (9/100g body weight)
Initial Final Liver Kidney Liver Kidney
Cont-F 1755 = 19 1967 £32 64 £03 17 £ 01 32 =01 09 = 00

SGA(100)-F 176.0 = 1.7 1926 =18 69 =02 17 =01 36 =01 09 = 00

Cont-F: glyceryl trioctanoate was administered to the control group as vehicle. SGA (100) -F: SGA product was
administered at a dosage of 1.45 ml/kg body weight for eight days. Data are the mean = SE of 6 rats.
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Table 3-7. Categorization based on the effects of liver CYP mRNA expression in

commercial herbal supplement products

Group su:;::tlent RTil\i:irve Hepatic mRNA gene expression i?;i\;e d:EEIare:t%::n

products weight CYP1A1 CYP1A2 CYP2B1 CYP2B2 CYP3A1 CYP3A2  weight o
1 Kava*1 1.4 74 3 17 21 9 - - N
St. John's wort*2 1.1 - - - - 44 4 - N
Ginkgo*2 1.1 - - 18 5 - - - N
2 Butterbur (SGA) 1.1 - 2 14 12 4 2 1.1 +
Butterbur (SGB) 1.1 - - 21 11 3 - 1.2 +
3 Sweet tea vine*3 - - 4 - - - - - N
Butterbur (HC) - - - - - - - - N
) Valerian*4 - - - - - - - - N

Group: 1, With liver enlargement, markedly (>10-fold) enhanced hepatic CYP1A1 gene expression; 2, With liver
enlargement, markedly (>10-fold) enhanced hepatic CYP gene expression involved in drug metabolism; 3, Without liver
enlargement, moderately (>3-fold) enhanced hepatic CYP gene expression; 4, Without liver enlargement, no or subtle
effect on hepatic CYP gene expression.

The numbers are multiples of the control group, indicating that there was a statistically significant enhancement

(n = 6). -: No significant enhancement versus the control group.

Histopathological examination: +, Positive; N, Negative.

*1: Referred to the paper (reference 1), and experiments of CYPs were performed using the same sample. *2: Referred to
the paper (reference 136). *3: Referred to the paper (reference 3). *4: Referred to the paper (reference 137).
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Fig. 3-1. Effects of SGA on mRNA expression of CYP, as analyzed by real-time RT-

PCR. The rats were treated as described in the legend to Table 3-4. Data are the mean +
SE of 6 rats. Values in parentheses above bars represent increase ratios (fold increase to
Cont group). *Statistically different from Cont group by ANOVA followed by Dunnett's
test (p < 0.05).
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Fig. 3-2. Effects of SGA on enzyme assay of CYP and immunoreactive protein. The
isoforms in parentheses correspond to those shown in Table 3-3.

The rats were treated as described in the legend to Table 3-4. (A) Effects of SGA on
alkoxyresorfin O-dealkylase activities and dibenzylfluorescein-debenzylase activity. (B)
Effects of SGA on liver microsomal proteins (20 pg/lane) from representative rats of
each group were analyzed by Western blotting. Data are the mean + SE of 6 rats. Values
in parentheses above bars represent enhancement ratios (fold increase to Cont group).
*Statistically different from Cont group by ANOVA followed by Dunnett's test (p <
0.05).
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Fig. 3-3. Effects of the three butterbur products on mRNA expression of CYPs, as
analyzed by real-time RT-PCR. (A) Effects of the two oily butterbur products on mRNA
expression of CYPs. (B) Effects of the powdery butterbur product on mRNA expression
of CYPs. The rats were treated as described in the legend to text and Table 3-5. Data are
the mean =+ SE of 6 rats. Values in parentheses above bars represent the ratio of either
increase or decrease (fold change to each control group). *Statistically different from
Cont-1 group by ANOVA followed by Dunnett's test (p < 0.05). **Statistically different
from Cont-2 by Student's #-test (p < 0.05).
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Fig. 3-4. Effects of the three butterbur products on enzyme activity of CYPs and
immunoreactive protein. The rats were treated as described in the legend to text and
Table 3-5. (A) Effects of the two oily butterbur products on the alkoxyresorfin O-
dealkylase activities and dibenzylfluorescein-debenzylase activity. (B) Effects of the
powdery butterbur product on the alkoxyresorfin O-dealkylase activities and
dibenzylfluorescein-debenzylase activity. (C) Effects of the three butterbur products on
liver microsomal proteins (20 pg/lane) from representatives of each group were
analyzed by Western blotting. Data are the mean & SE of 6 rats. Values in parentheses
above bars represent the ratio of increase or decrease (fold change to each control
group). *Significantly different from Cont-1 group by ANOVA followed by Dunnett's
test (p < 0.05). **Statistically different from Cont-2 group by Student's ¢-test (p < 0.05).
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Fig. 3-5. Effects of the three butterbur products on histopathological examination of

male rat kidneys stained with hematoxylin and eosin.
These microscopic images display representative pictures of each group. SGA (10),
SGA (100), SGB (100); the arrows show red-colored droplets accumulated in the

epithelial cells of proximal tubules. Scale bars show 50 um.

75



L CYP1A1 CYP1A2 . CYP2B1 ] CYP2B2 CYP3A1 %xmﬂ CYP3A2
=5 6 3 - = * 3 .
5. ?E: (1.6 %3 (87.3) ?E: . (16.4) %12 (240) &
ts £4 | (10 = £ e §?
£ S 1 S =3 a8 e
X o ' 0 Q2 o o
QT 1 2° é T % 1 % 4 % 1
= & 2 D g S D &,
=0
% OF oo soa() F O Comr scA(i00) F O © % T se ©
B

Enzyme Activity
(prolimin'mg protein)

MROD(CYP1A2)

PROD(CYP2B)

BROD(CYP2B/3A

(2'4)

(1.0

W

ContF  SGA(100)F

(2.5)

(1.0)

=)
=
——

ContF  SGA (100)-F

20} 31)

(1.0)

ContF SGA (100)-F

05

(nmoliminimg protein)

04

03 F

02

o1r

DBFDB(CYP3A)
(6.2)

ContF  SGA (100)F

a-CYP2B

a-CYP3A1

0-CYP3A2

—_ n
ContF  SGA(100)-F

Fig. 3-6. Effects of SGA (100) on CYPs in female rat liver. The rats were treated as
described in the legend to Table 3-6. (A) mRNA expression as analyzed by real-time
RT-PCR. (B) Alkoxyresorfin O-dealkylase activities and dibenzylfluorescein-

debenzylase activity (C) Liver microsomal immunoreactive proteins (20 pg/lane) from

representative rats of each group were analyzed by Western blotting. Data are the mean

+ SE of 6 rats. Values in parentheses above bars represent the increase ratios (fold
change to Cont-F group). *Statistically different from Cont-F by Student's #-test (p <

0.05).
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Fig. 3-7. Effects of SGA on histopathological examination of female rats kidneys
stained with hematoxylin and eosin. These microscopic images show representative

pictures of each group. Scale bar shows 50 pm.
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Fig. 3-8. Effects of the three butterbur products on a2pu-globulin expression in male or
female rats kidney proteins (100 pg/lane) from representative rats of each group, as

determined by Western blotting.
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