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p-Nitrophenot hydroxylase (CYP2E!) activity (pmol/mg protein/min) 2826192 27644441 2830+427
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(S)-Warfarin 7-hydroxylase (CYP2C9) activity (pmol/mg protein/min) 0.69+0.09 0.68+0.12 0.73£0.13

(MeantS.E., n=5-7)
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ABSTRACT

Effects of Saw Palmetto Extract on Urodynamic Function and Receptors
in the Lower Urinary Tract

Tomomi FUJINO (OKI), Mayumi SUZUKI, Shizuo YAMADA

Department of Pharmacokinetics and Pharmacodynamics and Center of Excellence (COE) Program in the 21st Century, School of
Pharmaceutical Sciences, University of Shizuoka

Saw palmetto extract (SPE) is approved as a medicine for benign prostatic hyperplasia (BPH) in some European countries, and
is also available as a healthy food product in Japan. Numerous pharmacological actions of SPE have been proposed, including Sa-
reductase inhibition, and antiandrogenic, antiproliferative, antiinflammatory and antiedema effects. Furthermore, the clinical stud-
ies have shown that irritative and obstructive symptoms of BPH are alleviated by SPE. However, none of pharmacological effects
of SPE has ever convincingly been shown to be therapeutically relevant in vivo. o.,-Adrenoceptor antagonists and muscarinic choli-
noceptor antagonists are commonly used in the treatment of lower urinary tract symptoms in patients with BPH and overactive blad-
der (OAB). Thus, such improvement of voiding symptoms by SPE might be expected to arise from significant antagonism of a,-
adrenoceptors and muscarinic cholinoceptors in the lower urinary tract because SPE contains many constituents. The present study
was undertaken to clarify pharmacological effects of SPE on urodynamic functions and autonomic receptors in the lower urinary
tract. SPE may improve urodynamic symptoms in hyperactive bladders of acetic acid-infused rats by increasing bladder capacity
and prolonging the micturition interval. It is notable that hyperactive rather than normal bladder was three-fold more sensitive to
SPE. SPE exerted significant binding activities of a;-adrenergic, muscarinic and 1,4-dihydropyridine (DHP) calcium channel
antagonist receptors in the rat lower urinary tract. Furthermore, SPE also showed significant binding activities of prostatic a,-adr-
energic and bladder muscarinic receptor in humans. Repeated oral administration of SPE showed inhibitory tendency against sig-
nificant increase of number of o,-adrenergic receptor in testosterone-induced hypertrophied prostates of rats. Moreover, repeated
oral administration of SPE did not influence activities of hepatic drug enzymes and blood biochemical pa.rametérs in rats. The
present study may contribute significantly to the further understanding of pharmacological effects of SPE in the treatment of
patients with BPH and OAB.

Key words: saw palmetto extract (SPE), urodynamic parameters, prostatic o;-adrenoceptors, bladder muscarinic cholinoceptors
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Benign prostatic hyperplasia (BPH)and associated lower urinary tract
symptoms (LUTS) are very common disorders in aging men. In addition to
the medical treatment, plant extracts are widely used. In fact, phytotherapeutic
agents, including saw palmetto extract (SPE), are very popular in many
European countries as herbal remedies and SPE is available as a healthy
food product in Japan. Numerous pharmacological actions ot SPE have
been proposed, including 5« -reductase inhibition, and antiandrogenic,
antiproliferative and antiinflammatory effects. Clinical studies have shown
that both initative and obstructive symptoms of BPH are alleviated by SPE.
It has been shown that SPE may improve urodynamic symptoms in
hyperactive bladders by increasing bladder capacity and prolonging the
micturition interval. In addition, SPE exerted significant binding activities of
a 1-adrenergic and muscarinic receptors in the lower urinary fract.
Repeated oral administration of SPE did not influence activities of hepatic
drug enzymes and blood biochemical parameters. These data suggest
efficacy and safety of SPE in the treatment of patients with BPH and LUTS.
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2WT, BLOHARIRL TN 3,

PEREEE, ERBICREERTE
BWERBEEL, MBS RS
THHT 2 L DT E RS IC
FFTohD, BILBREK (benign pro-
static hyperplasia : BPH) % X D4R
EL32F T LBRERIITHRS
fEIR (lower urinary tract symptoms :
LUTS) LFHTh, PASER (BRlipesE)
LHIRER (BRREE) Kt ohs
(B1). A&, RAHIZVER

RN
. RMMR, AMER, RETAS,
“ B
FORREE, RMET. REEE. NERRSL Y
. BRAER
© U RREB, RRERAT

+
g%:
C®

4

at! o 1R, 1[BBG
M2: LN BB EMY T2 1
Ma: LZAHY L ESBBMY T2 1T :
REREE

1. BREGROXA DX LS SUTHBRBER

DIREBR, PERI L RREMED
RADH5B. ¥k, 1HSEUED
PR %P5 RSP HMER, RER4
LHERBTELSLIBRELEIR
ByE, RYBILRERLE L THE,
REFIH, BEMRER, KR
RIE DUGHERRR, SRK%, B
PERESE, BAMRERE Lhid B,
PERBEE IS LT E 0 %W
WHRTW5. HREFIHNT 5 G
Eit, FRGIBERBTE00 (R
YY) &, REEREZERE
T2LD (BXBHRMEL L)
Hoo FFHREEICHT 5 MK,
REGUSEZMMT 53 VB L,
PRAEES % HEG S B H1LR - WRIE
ERGERRS 2 o ENELH I
REBNSEIHBEANVE LV ELR Y
VdHb, BE, FLRO 0 1ZEER
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BEBED A Z ) oS HEKICHT 58
REVBCH LWEFIHRSA, &
NORBEBOREANDRVE & AU
LroTna,

EYITIZ, AALBRIBAEE LB HET
MBRREEOTHRREER I L, &
X, EHERLT IV BBAL Lo
WAV EREND, T¥TORY y
FRAFSIIFAYY, NavFx,
439X F 7Y, AXFOLFX
LA AFRFMOBST LY 25, BH
BRCPRRBR L LOBEERNUESR
AYo EN=FVERIF X (L=
VEY®) Z8HEDIEBIXANLE
D, BIMBREAREDERBHICHSR) E

8 AT Lt Lttt e e R e o) e

TN

C T




PRIV

SHTWwB, NFFuX FORL-IWV
yiv8, LT75=V, TI/ KRS
D25 B. ABRIBEAIZHERERE PR HR
AR BBEENRTVS, ThHD
A AHh=XnLTRAT > Fay
S, R oy R, BRE
N EEZONTWS, 72, #
WSRO A2 RERME LT/

NE X L RETFARLRES KT ¥

O END B,

h v AKFOUREBINRIEKET
RMBEE R E LARBERES
O ROFEELZR T, 3028154
MO BEHRILROREE BRI/
DFY YL EEDRALIORBER
M EMHLTWAEZ LE2HELTY
L7, WRBRERBOBHIIBVTR
BN A ERL, Fld LA BIC
ONCEDEHARPEELE LTS,
YV auBo/ a¥) izl
EROEOEEART, HRBOEBRDT
OWIEOBEKIZEBRL TS, BER
TIAMERUR - -3 (Al ) v
PO AXYV Y RELFR (saw
palmetto extract : SPE) (SABALS-
ELECT) 1, fafl - RAafiRiiBRA
Wbk 1 i, FOMIZERT VI
WHEUFRAFaO—NG Y THRRENT
Wwh, BUERE SR T SPE DX
M E LT, 5a-reductase FHE
My, 7 Ray s REAERER,
Hogenidl, MRRBEASMEIER, a
AW, SRR R S o Tw

e
oy [

FRPRFAL[ (T

(5a-DHT)

S5a¢-DHT- P KO¥LETE~-
YeFaFXrAFOr

(DHT-AR) &%

5 « -reductase
FrEOfSLET R -
c3
i %
@ [=]

i1
3

JAXYYTLREIXR (SPE)

2. BEBEADAHA=XLE/ AKXV I RRIF R (SPE) O{EFMF
FAMRAFO VARSI ATAL L, BTHENSa-reductaseis & STV FOFAMRFOY
CERSA, ThAERARICE2Z L CHYRERER

% (B2). L#L, SPEDHRET
FELMChoTRwIE, b
PEICBVWTRVWbWAREREME L
THRDbhTWB I ENL, 8F&FR
#HEDOSPEHBEFEEN TV 5,

1. JAXUAIRRIFAERAVEL

R

SPE 2 iV -BRABRZ R VIR
L7z ChETICI02BAET TR
HRRBR L 4 DOEENREARLE L
EHEN TV,

(1) 75eFNEER

75 e X BRARO SPERSF BRI
WEFNRORBRICBWT $320mg/H
(160mg/lEl, 1 H2H) Tholo =
03 H1980ER ICHE S MR,
BREMVBEONTEY, FA-HBH
MbEVDDONREL o7 —H, 2000
FEPRICRE SN RRIIEBROBEE
EMLEL, RBpHMb e » AUEL
By,
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- 111 -

% { OREBRIZB VT, SPE ORKR

HREEL L UHEEROUEIZD b
nTwa, 7, BAORBRTIHER
B LTHWSHRTWSIPSS (Inter-
national Prostate Symptom Score :
BT L RERRR 2 7) & A\ it AUASI
(American Urological Association
Symptom Index : REMRBHFER
fERIGHE) Tit, 220RBRTHIH
PEDONI-HDOD, ThHDIEEY
AEShifho 2 FBETRBODLONE
ot BROELDEIZDOVWTH,
BBRENLABHHIERRTRE-
TwaIt, LIRS SPED
B —ShTwkniE, 75&
ROBITEENE, HREFORELRYL,
X XFILERMDITOND, S,
INLOERERLEROERE &
BOHERIEI NS,

(2) ERNBHERSLVF-TEHER
SPE DL FARER L LT 4 BN
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1. MIBREAESEEMRE L ABERBICS I3/ %Y v RET4X (SPE) D IPSS, BARKRES LUBMBRICRITTHR

. REBE IPSS BARRRE ERBR
Study i i (B) n change n change n change
Bent et al, 2006 SPE 160* 2 12 112 —0.68% 112 0.42
Placebo Placebo 113 —0.72% 113 —0.01
Willetts et al, 2003 SPE 160* 2 12 46 15
Placebo Placebo 47 4.4
Gerber et al, 2001 SPE 160* 2 6 41 —4.4 41 1.0
Placebo Placebo 44 —2.2 44 14
Marks et al. 2000 SPE (blend) 106* 3 6 21 —2.24 21 1.27
Placebo Placebo 23 —1.39 23 0.09
7 | Descotes et al, 1995 SPE 160* 2 1 82 3.42 82 —0.67
Z Placebo Placebo 94 1.06 94 —0.32
# | Reeceetal, 1986 SPE 160* 2 3 33 235 33 —1.0
i Placebo Placebo 37 23 37 —1.0
B [ Cuier eta, 1985 SPE 2°80°2 | 2~3 PR
B Placebo Placebo 47 —0.5
Tasca et al, 1985 SPE 160* 2 3 14 33 14 —2.6
Placebo Placebo 13 0.6 13 -—1.2 ;
Champault et al, 1984 SPE 2%80* 2 1 46 2.7 47 =14
Placebo Placebo 39 0.25 41 —0.5 N
Boccafoschietal, 1983 | SPE 160* 2 2 1 413 11 —2.2 i
Placebo Placebo 11 1.96 11 -1.0 §
Emili et al, 1983 SPE 160* 2 1 15 3.37 15 ~1.6 3
Placebo Placebo 15 0.2 15 —04
Debruyne et al, 2002 SPE 320* 1 12 350 —4.4 1.79 i
Tamsulosin 04*1 354 —4.4 1.89 5
% | Carraroetal, 199 SPE 160° 2 6 464  —58 268 | 464 —0.74 i
e Finasteride 5 477  —6.2 3.26 477 —0.69 ;
M | Grasso et al, 1995 SPE 160* 2 0.75 31 28 32 —1.0 ]
A Alfuzosin 75 3 47 | 31 —o9
Adriazola et al, 1992 SPE 160* 2 3 20 15 20 ~0.2
Prazosin 22 0.47 22 —0.4
Aliaev et al, 2002 SPE 160* 2 60 26 —8.8 413
#+ |_Pytel etal, 2002 SPE 160* 2 24 155  —5.33 1.13
|| Stepanov et al, 1999 SPE 160* 2 3 100 —6.5 1.4 ;
Z SPE 320* 1 —6.4 1.8
B | Gerberetal, 1998 SPE 160* 2 6 46 —7.0 46 —0.7
B [ Foroutan, 1997 SPE 2*80*2 3 562 —6.5 592 2.93 592 ~1.0 ‘
-Authie et al, 1987 SPE 2*80%2 3 500 —2.2
* : AUASI (American Urological Association Symptom Index) (X®3 L h3lm) :

HEN T2, Grasso 5912, SPE
& Alfuzosin (a GENSE) o HBIRER
DR, Boyarsky's total score Bk
UHERBEE R 3 7128V T, Alfuzosin
W SPEICHB L THETICHEICE
NTWAZEEBELTV 2, — 4,
CHUSNDEENBRER 3 REBIC BV
T, SPE iRBIFEDBRKIE L IZIZEHD
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RRERLI: (F1), Alfuzosin 3
He L3RRI, M3 8L
B, —HE0f0RERIE 3 ~125 A
EHBHEV, BYRROBE,S,

SPEDRHRZEBREICIZIZ2~3» A
DHMPLETH L Z EXFRERT
BY, Alfuzosin xR & L-RER &
oD 3 RBROBRENRE o 7-—HE L
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T, ABHMORENHE LT3 3
DEEREINS,

Debruyne & )i, 20024 2% L
CHBRE S OB L, EiE (PSS
>21) BPHEE B 2 0¥ERS
JUMEERIINTZSPES L U°
Tamsulosin (a ENE) OB LK
L4 R, SPE it Tamsulosin I2}



L CTHEULOREIZDONIZT
LUz, L Lidts, COBK
L POARITF4THRHDTHY,
WE{r Rt 5 SPE DFEIZOWT
LU BREEVLETDH B,

2. JAXVYYIRRIXANGRE
RE(CX3 T Z1EA

W F S v b 2RV HERBRERIE
WERIZ BT, SPE R RHFRRK
o (HERREIRE, 1 EBERES X UEER
HRATECED) 2REBIKF
LCArfcgELL: (®@3, #2)Y7,
SO SPEDERIIZ, EEI v MK
NCHIRT v MIZBWTEHRETER
LIl ehh, RBRRNTHLLE
AONB,SPER7EF VI VK
9 v b I TR ML O DU % $H
YLIEBBESNTVEI LDD,
in vivo IZ BV TERFHEE ORI
O NIREEERERTIENEZS

h3, 37, SPENXLEERTTH
LERERAEE L, K, Na*, Ca®%i &
DA K 7 F ¥ A NVEBECHBREES
COEBRBEICHLTEBLYRIZTC
&, BOLUICHESRERIBERAR
BMEOERILICE T EH 5, SPE
BRTHRRBIEHTAEEX LIS,

3. JAXYYIRRIXZANEER
BT IR

PR EREIEOEHABM L 25T
BREOZEAKIINTSSPEDOHE
EEERE LA LRSS, SPEXT v
PETSIRR a1 B, BBkA A ¥
UZEAL CaMESEFARIIHLT
HEEEETRL (H4)97, Z0%H
BRIEBRANTH S (RBEHEEHE
DRBENEV) ZLWRERLOY,
SPE O &S AEICH ¥ 2 B EEM,
FiEgtR e S X RS EER (K
3, ®2) ORBUCHETHOIDLE

Abhs, 7z, ZEEREEERELR
4 SPE OiEHERS L, Eicn~FH >
BIUJVIF LI~ F U EEESIC
EInsILdh s, BHRETHLT
OBV EIHEEIR TV S,
SPE 3, & MR a 1 ZBEHEB LU
Bk AR A ) Y RERBFHECHLTHE
BiEHSFZDONIZ AL, B M
BWTL THRESEA~OEREZS
LCHIRBEELXHET DL LARRE
hz.

AT Kz 3§ % SPE OER IS
2VWTi, v F~®SPE (100~
320mg/kg) 30BMESICX D AN
¥y FERMMLREKAHE, SPE
(50mg/kg) 60HR#HZEICLDBT A}
A7 0 VERWIRERIMMZRLL
HEH b, K4, BEKER (6~
60mg/kg) @ SPEOREHRSIZLY,
7 A PRATOEESICLBEREX
S v FORILR a1 ZEEROHMA

A B
40 SPE (GOmg/kg) 109 404 SPE (20mg/kg) 104
Hs Ho
mE wE
0 0 -
B (52) B ()
6 =
] 4
4
o~ L o
K KE o]
&5 2] g2
4] 0
B 6 () B¥fal (4)

3. BRTFIy b (A EHEAEKEA, B: 0. 1¥KEBHIA) AL PU—CHEPZ/FUVIRETX

2 (SPE) (A:60mg/kg, B: 20mg/kg) +—iRHAREHOS AMAIATIA

PoF I TES—-ARANBEF SR Vol.3Nod
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(X6, 7L05H)
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2. BEEFSY M AMA MY =iz
BERBOHRNI A —4

HIF3/3¥ VY REIF X (SPE) (6 ~ 60mg/kg)

AREIAMIhBAZ EERVHLTY
5, ChHDOERMS, SPER, 5a-
reductase HERRHSCHT » Fu sy
YER 7% &2 360 S BILRIE R 0 0
RICmA, THRRBEZEE~OEEE
RN & Y RTBRAER D BRI BAZE O
B BIE BB OIS 42 L OB

4, JA¥ YV BREIX20ORLHM

SPE# 4 AR RBEHE L5 v b
DI RN, Frites & %
WREBEFRICOVTRIT L LR
Tit, SPERBE#SICEY Sy bl

B5R R () 1 @HRR (m0) BHEER (mL)
(mg/kg) BEn R5® H5RN HE5® BEm B5%
ERS vk (EEREAA)
6 9.9311.07 9.07+1.09 069+£0.07 0.66+0.09 065+0.06 0.60+0.07
60 7.71+£0.90 10.8+1.77* 0.54+0.06 0.77+0.13* 051+0.06 0.72+0.12*
WRT N 0. 19 REMS TN )

12 644%1.10 7.41%125* 044+0.08 0.51+0.08" 0434007 0.49+0.08*

20 5991047 885+1.07* 0.40+0.04 0.66+0.08* 0.40+0.03 0.59+0.07* . K
B5R _MIERBBE (mmHg)  BRMEE (mmHg)  BABBERIEE (mmHg) ERTIENEZOND,
(mgkg) — #a58 #5% K58 58 _EH 5%
7S¢ EAREKRA).

6 8.351%0.19 3.20+0.22 502+0.13 4.781+0.13 26.14+22 239420

60 3171010 293+0.21 4.74+0.16 4.81+0.15 28.3+08 26.0+07* EEFEREOREERR
R 5w (0.1 %MBMEAEA)

12 3991026 3.69+0.23 5.05+0.31 5134027 293+17 257+20*

20 3.5410.16 3.3740.11* 4.441+0.19 4624025 256+14 23.0+05

*:p<005, **:p<00l vs 58 (X6, 7&0318)
A B
Ec1mt N A1m- n : Bk
2E 80- ¢ ] 08 80
88 1 SE
S+ 60 - =8 60
— IQ—
X £35
S 404 oX 40
52 1 § o ]
25 20- 22 2.
wE »B ]
0 . ; 5 ¢ . '
-5 -4 -3 —5 —4 —3
log [SPE] (g/mL) log [SPE] (g/mL)
(o} D
2 100- o 125
o= 1 E b
ST e0- $8100%
25 ] $r ]
"£§ 60 wd 75
@ O 4 ¥ 0 i
i§ 401 TX 50
o 1 ey 1
S5 20- £€2 25]
L =
& -5 —4 —3 @ e —4 —3
log [SPE] (g/mL) log [SPE] (g/mL)

E4. 5 MBS SUBRIC S 3 [°H] prazosin (x1BEH) (A), BBt SURTRICET S [H]
NMS (LZ75Y) t42R4) (B), BBtHT 3 (+)- [H] PN 200-110 (CatEiixk B2 &) (C),
BLUBBEICH T 5 [3H] « B-MeATP (ATP 225) (D) OPBROBAICHT S /axU4+ B
KIXX (SPE) O
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£t e ety e

LA A At PR Y |

1o b B K Y ARG o s 2R

o AP EASKEL S s 1oL i

W7 T BEMDT ML
Vs, BEA, P ESAF, )
» ¥, #3225 a—n, GOT, GPT,
ALP B LU y-GTPHEICH L TIZEA
YA DN ol T2, Ty
o b7 o—aP450 (CYP) &
LEUEYRBBER (SN FL S
b9 A7 x5—+H, CYPIAL 1A2,
28, 3A, 2C9, 2E1) 15tk b, SPE K%
P L D HBLREENRD O o
b (33) V. REBETOBKMETY
S o148 EES5 L D, CYP2D6
B LU CYP3A4DWTRIZHLTD
QLB ERIZEZVIEDPRES
1", SPEZCYP At L-fRaha#i
L hARERE OMEEHOWERYE
W hnw kBt EZOND, LA
¢, SPERBEREEOHAICL-TY,
LOLMMRCHELCREBERIZT S
L wEEREShD,

33-1') Wi

((BERPLRERGNOBRLLED
(I~ OFEIETIITHE o T
L5H, whesREEMPH T A
v hotithtE, BIUEEREOHEE
N & EdBEERRICHT 5 ENIE
Yk oTWh, LA LIhbDORR
KK L RE LD, EE, —RER
KoOHEtic k- TiTbh b, 61T,
plek fTdh & BRGMEHATABETY,
FORUNIZBEHFOHIICL VITH
H, WRREAMAERR L OHFA%E
WS RN ERBVERBENT VA,
L2AioT, —RRERE L EHEEHE
VT ARBERRRT TY A P Evo

53.57bﬁaﬁsxvﬁxaﬁwﬁxﬁﬁcﬁtal:¥Uv9§i1¥x(ﬁ@
(6, 60mg/kg) & (48M) EAKSOEE

HERERROADESL L UK
T A ERLFERREMLL, TALI
ETCHERFIANSHRITETER
%3 THbH9

Hepatic drug metabolizing enzymes Control 6 mg/kg 60 mg/kg

CYP content 0.831+0.05| 0.89+0.03| 0.83*+0.05
(nmol/mg protein)

Glutathione S-transferase activity 1541150 |1,634+119 |1,574172
(nmol/mg protein/min)

Ethoxyresorufin O-deethytase (CYP1A1) activity 37.9+42 | 352457 | 30.3£45
(pmoV/mg protein/min)

Methoxyresorufin O-demethylase (CYP1A2) activity 195+19 | 180%29 | 17.5%26
{pmol/mg protein/min)

Pentoxyresorufin O-dealkylase (CYP2B) activity 14.2+1.9 | 14.0%35 9.3+1.12
(pmol/mg protein/min)

p-Nitrophenol hydroxylase (CYP2E1) activity 28261192 | 2,7641+441 |2,830%427
(pmol/mg protein/min)

Testosterone 6 8 -hydroxylase (CYP3A) activity 3,064+699 |3,311+457 |2,838+£539
{pmol/mg protein/min)

(S) -Warfarin 7-hydroxylase (CYP2C9) activity 0.69+0.09| 0.68+0.12| 0.73+0.13
{pmol/mg protein/min)

3 L 3R

agent(Permixon) with an a-blocker
(Tamsulosin) in the treatment of
benign prostatic hyperplasia : A I
year randomized international study.
Eur Urol 41 : 497-507, 2002

6) Oki T, Suzuki M, Nishioka Y, et al :

o M
1) RE#E, FIMEE, WEKR, o
HREEORWER. WE, =WES,

Effects of saw palmetto extract on
micturition reflex of rats and its
autonomic receptor binding activity.
J Urol 173 : 1395-1399, 2005

2000 7) SARM%E, REME, ka4

2) Gutow SH : Complementary medicine
use in men presenting to a general
academic urology clinic. J Urol 169 :
16A, 2003

3) EEEF (RS0 sk, ShOKIEE, \LHRREE
Jazy vy REBMBBOLERBAESL
FUTHRBEEAGIINT2EH. B
EHERBERFRL 4 4150, 2007

4) Grasso M, Montesano A, Buonaguidi A,

5y FOYRBERUTHBREZES
A a¥ v Y REMBBEDE
BUEH. HAHERBRERE 16
191-201, 2005

8) Suzuki M, Oki T, Sugiyama T, et al :

Muscarinic and alphal-adrenergic
receptor binding characteristics of
saw palmetto extract in rat lower
urinary tract. Urol 69 : 1216-1220, 2007

et al ; Comparative effects of alfuzosin 9) Markowitz JS, Donovan J, Devane CL,

versus Serenoa repens in the treatment
of symptomatic benign prostatic hyper-
plasia. Arch Esp Urol 48 : 97-103, 1995
5) Debruyne F, Koch G, Boyle P, et al :
Comparison of a phytotherapeutic

7oF IV ES—AFAMNBERSHE Vol.3Nod

- 115 -

et al : Multiple doses of saw palmetto
(Serenoa repens) did not alter cyto-
chrome P450 2D6 and 3A4 activity in
normal volunteers. Clin Pharmacol
Ther 74 : 536-542, 2003
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EWREERL, FAREBRESORER TS S
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BEDOFIEETZETORL, EREBETREATEN
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EYMHEERRIEICREIDS5b0EBRALATIER
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W3, ZOXISRBRECEBEAFPLYSUA FOMER
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BREET— & P, RERRDY T AL MOBIE
MOELBFEHEHETZ-DIZ, Zhs0HEER
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2 EYBEMEREEYY

EMHEERERBEDIIBBRREEIOTHAS I
2001 £ EYEEERAORNEFHRICDONT] &1
BEA¥BEEERBETEREBATIE, EVHES
O74—=)VBEUR/H2NREHOYR - BERICER
ERIFTHARE ABERIOIVWIIEREEE (el
BME - ) RELOMICEZZES LEEZThTY
3, TROCEDHEER LI, RASHOYHEIZKD
T, HIEERKO (EMBETOT 1—)) D [RFR -
BlIER), »20WRENSEHIVESTIRKERLT
B0, HEERZ5IZEZITHHEISBARIIBRST, &

Interactions between Foods, Dietary Supplements and
Prescribed Drugs

454

#1 EMHEFEREECTIESHSNTVIAR, B
BRELUVRBRER

o R, W&
&9, ALHME, #5, SV—TIN—YPa—, Wk
RVa—R, IXSINEHER AT CBEREY,
y oo aHEKRY, FHa-)L, NI BE

o RS
o rPa-rX7—b (B3 FbFVYD),
olLs, 1FavEIFR, EYIEFER E

HREE
BUERRH

B

EMBEFR

HWEER DYk )
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ERMBE - BRAE \| | F—DERA
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Hitit
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Bl ERESIESENTHOEY  BIERERRTIETO
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BORSEAONE T RHERHO XA
;wmm&mmz#m
RiX YL (@BF L — b, )
HLEN pH OZ(L
HtEEHOEL
SO RR=F— RN T DRE
i Z AV 2 -7
FSYAR—F—ENTERDAD
2 N OL PS50 OFEN - BE
SR OLPASOUADBEDE
N - EE

ki

Rt

el Wi EROELL

RO pH OFA{L

FRETE CORBME (F 5 > 2R —5-)

EhFHHERER
F—DEMBETO GABA SRKRESHK (FILa—
HEER W EHRARH

ﬁZU/#mﬁﬁ(ﬂﬁﬁﬁvﬁﬁ
ETTIFTIUR

ﬁ&lﬁﬁﬁﬂ(?»770/&4
FayELFR

mﬁﬁ?ﬁﬂ@ﬁ(xwt_»vv

BRAEREBATO
HEER

=R DS OF)

BEMHd, TITEERO EMEEOT7 1+ —JV]
DEEY DA & TR B AR EE R, (RR -
BIER MEBIT5b 0% [EAZMMEER] LR,
- T, BMHMEERICOVWTERT S84, OHE
ERICEDHEBES I EXS, OHEAREEIEE
ZIYHE, TLTQEMHEEAROREREF EYE
MR N EEEER) KOV TEET 3
HENRD D,

EMBRR O E R D LUK SOHERERD A S
SXLER2IRT. EWBIELEONEEERIZRIR
a7, KRB, HEtickBlah, FhEhOERTHEE
MR NH2, EESRALOHERAbLEDHRETRT
DHEHRAEMELZBEICESEY, TXTOMER
DS BRI A A AL 20 53%, Bh
SR bOIR35% THO, KB FIR L KR TIZ
REGBBIZBUII2BONRHEL, TOPTRLTEL
bOIY N Oh P450 BT BHEHAITSH B,

ARRAICA S EERRRBKBEOH N bOTHIUTLE
DEEOHTRIBEICHMEIND Y, BOEERT
REMRBBRICL S T DEROB L GKEHEOH)
WHEIIEREN, 13:AEDPAEBPMI FEMLS
nEEha, M2ICRTEO, #ALEZBHICE
DRBMBEDEHRIMET T 5 L RBBRICL2ENOE
PO L, MPBEOERMREIS, Z0&S RS
BEOEMOETFEEEE NS, —F, SALLYHE
M RABROBRETOEECHRELET S LTY
NI BERMIESRE L TREBROERN LAT
&, BEEROMTBEIETTS X)), EwlH
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(A) EYEBFRHEEER

RO DR - BRI

Log [ ]

RYBBEAEAR TR, SRAPBECLIDREBRORE
HMET 2L, MPEVRECHNMNES (HE). —
%, SEHRICLVREBROERS LA TS LEYOMm
FMERRDTE (BN, RHENHEERTR, EXER
HEVRBEARDFTY AL POSAILD, BEERZOD
ERSM~DOESEPESENER TSI L THEERS
g3,

B SEROEHE

H2 EVMEFHEEERSEHEMREER

KWL DONOBENES L TnEh, TOPTHICE
BHaRBEE2RALLTWEHONY ML P450(CYP)
EIN5BEETH S, CYPIZik CYP1A2, CYP2C9,
CYP2C19, CYP2D6, CYP3A4 2 £ %< O FEMNEE
T2, CYPIAA4IZFDH THEROEERZORHMICES
E5azehs, EVMMHEERAEEASRICEE RS T
HTH5. CYPRREIIEBICEEL TNV, MNBL
EMRCBNTHREL THIBORERORYORH
&Y 5.

ENEMHEEATIE, HHIhEEERD D NERE
BRADTTU AL M, BEEROEABLAOREEH
PRSHELHIELET, ERANELTS (K2),
ZDBE, EhENEEERIE—OERSL (LEeS
y—2E) TOHEEREL, REEARMNICESZHD
ERKBIEND, EREOEMBRTIIERABRFREIREIZD
PHRRIFA—THhIEERELOREERIIHRAREE
UTHEBNICKREBECEEINIHBELHD, HRHI
i3, BHhEMREARARERBEREERTSILETTH
DERMNEETHIhb LR, ULhLELDES,
EF 2 BRI EYE R ENHEEERIC EEEE
AORAH=ZXLNHAETERL, SSRBERSLOYT
A2 M TREOEABFOEDRIBTRALZILEBZ N
7o, HEEROTRAIERETH S,

3 BERAK -HYTIVAVMEERRKOEYNE
BFA

BEAR - AS N EEESOEYHELIERORE
BIsEFIZ, EHORS L, MORFIIDBHRO %
BRVNEFEREND, FRTRFICEEINTHSIEH &
LT, FL—F7)—yYa—-X, ;P a—-2X
D—bhBEUVAFavELFAZEESORIFOARD
FLATHNT 3, EYHEEBRIZDWTORKHRFES
EFBEONMERBLABHE M SSIBLARER
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%3 REARLEERLOBERA

L sEER

R

AREh s

= =% (Allium sativum, garlic)

FFFEN mHFF N MEDET CYP3A4 & U P-gp DN
Uy rFEN @Yy P FELBREOET CYP3A4 3L U P-gp DHEN
INT7U Y RmEREEROMR < Palid:
yolFanRzk s FEROKME BheER

N (Angelica sinensis, Dong Quai)
INTY > Fiin R R 019 COX H#

¥ oW (Areca catechu, betel nut)

PAE e R A g

BEEOEGNBRER

4 F 3 (Ginkgo biloba, ginkgo)

7val ik BEERER

F7 Y RRFIRE mED LR RAEE

SRS BERE GABA > 7Zm, CYP3A4HE
75178 ) V% Hifn M EEEER OB Bhel

FAEY > #i15 H i twHEH

TIF mpIF o REDER

2 b a—2XT7— b (Hypericum perforatum, St. John's wort)

P-gp O ?

TIMUTSFU mH7 I M ST CREDET CYP3A4 BL U P-gp OHEE
IS TN w3 &S TLAREDET CYP3A4 %
YrORRY > mHRsr70RRY REQET CYP %%

FAT4U> mpF+7 141 S MEDET CYP &N

ARF=S A TF T MEDET CYP %%

U382 HmEEREADET CYP %N

D £ Y M ST+ REDET P-gp %%

1> PFEN LA T ENREOET CYP %l

1Y IFH SN-38 MEDET BERB LU P-gp OWG
AY R AY R MEDET CYP #%iM

& IR o TS0 4 CYP %%

OXZ 3k At EAEERORS MAO H#

Y ZADIN m$pyro) AZRBEDET CYP %N
SUNRIFY mHSINAZF e ROFSRBEDET CYP %%
XT7PVSRY HEK, B, B o b= BDABEE
3912 -2 B oEE, MR, i, REGEE, WRERE O M= VBDRABEE
no¥xtF> HEK, BB SR o h=CRDASHEF

Fartl=> P (Panax ginseng, ginseng)

YT THI (Silybum marianum, milk thistle)

122FE)

fihA > PFENVREDET

7N a-—- 7N a-LREDET B NAHEILEE, BIREN
TJIRNT Y B, TR e
INIyUr i R EE R O RA <k
H1IN (Piper methysticum, kava)
FNVT ST A BE (BB, kRY) ke
[ WA off JI%E £ & EE I ey
¥ ~R1) > (Piper nigrum Linn, piperine)
Ja735/a—-) me7or5 )/ 0-ViRED LR CYPH#H
Pz A I fmipFAT714) BEOLR CYPHE
&> (Salvia miltiorrhiza, danshen)
7D 78 ) PUm kR SR OHR BheEm

CYP & P-gp O

CYP: > L P450, P-gp : P-8¥ > N0 &, COX: 3 rntF 4 +—+H, MAO: £/ 73 URILEER

Hu 5 : Drugs, 65, 1239 (2005) &Y —#HEY

B TUAY N EEEROEMHERAOMNZERS 31 HL—TIN-YPa-2R
I EDi, 7_1/—7°7}1/—'y~‘/'1——x L EBMERFEEDOHI Y
LERSRgtAT AL, Ao ARREO IR BEES
EEFRTZZE85NTNEI, X 52O
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AT, ThRENEESGRCILEEERTTI NG
EINTVBE, ZOFVL—TI7NV—YP2—RITL 34
HERIR, ARPY SV AL FEEEREOHEERMD
FTHLELEBEINTED, 20 kHpEFHbE) 28K
MIZBEBWMATE . BEXTOWMANLSG, SL—
TIN—VRRZEENDTT /I UE (NIVHTEF
v, e ROFINIHTEFY) BRAUBETHS
CYPAd 2HET A EMALMIZEINTNVWS, €D
DTV —FTIN—YPa—-RLEXERKEHALKS
A, BEBERBIEERORRIMEEINEREOADIC
BTT2EMENEL< LD, ObBENLETZ. —
#, BiRRBEEIhEEERORBIS LT T —Y
Da-AEHBLTHEEEZTRNWIENS, FEP
ORBBERZ L —TIN—VhOMEICE > THES
hiznweEEzS NS, FL—TI7N—VYPa1—-XEEHX
BOMEERI, DIV U LEREDIEMNIS, >r0
AR (RENHEHEK), SNV 7xFP> AT LIFE—
¥), HMG-CoA BB RMEEE (MIBMEREE)
EDCYPIAL TREETNIEERITBNTHEINT
W3,

Bif, REz2200wWIzF¥V 722> HFZVIL
F—K) OHEEBERNNS L —TIN—Y P a—R 0}
T, FL2PPa2a—ARY>IVa—RIE>TH
ELLHEFIN B EMBEINTNBY, ZOME
ERDAAZZXLEUTERENTETNDON, /NN
CHEETIEBISAR—F—TdH3. ThHO
Pa—AHREENB TSR/ A KR FUFY, F
JHZ) B BEEEE» S RPN EBET S
ORI THBIERT =4 b5 AR—5—(0ATP)
IBlZHETHIET, 7xFV7xFT00MmiEh
BEODETR2BIERITIENMERINT NS, 20
fih, ZFEMEELE LEMBAN SERNNGHTZ NS>
AR—Y—THHPEHIYNIEENTHHEEAD
EHIhTWS, UL, EMES O AR—F—2NT
SHEERIBREN L ZAHETIRZL, §EDESR
SRFNEEFN TN S,

3:2 b3~ XD7—}

b Pa—XT7—b (B30 EFYY Y,
St. John’s wort) 1, S DRBICHTHE M TOHFHHE
MEABINTWIRERHTHZIV, £ hJa—
X7 FIEVRBERTH S M OL P40 255
EYT 50, COBETREINZZ{OEEREOMH
HEAMHALSNTNWSW, BATIZ20004£5A, BE4E
#MthPa—- X7 - EEEBLOMEERICD
WTEEREZLEER THERMELfTo 2. EYAH
BEFX (ic CYP3A4 BXUACYPIA2) ME®Exh,
TFEN GRHIVE), >Id%x> > @BLEK), >0
OxRY >, TF714YU 2 (REZIHEE), 777
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2 b¥a—XT7-F
} (300 mg/1H3M)

g

8

a
N
¥
= SHEELRE
#
=
.E- 0 JL
E Apr98 Feb99 Mard9 Apr99 May99
N _B.
o 300 LB Y hYa—-rXT—b
® |4 4 (300 mg/1H3ME)
X -
X200

100

REERRN

0 s
July97 Feb%9 Mar99 Apr99 May99
kel (R/4E)

EFTLBEERTFINEBERE ALB) TV
OXRY R FOMOREMEFIINREIhTWE,
208, rrPa—rX7—b (300mg&E, b
KUY ELTO0ImE %1B3EERLEEDS,
S ORARY OMPMEEIREE (150 pg/L) LA
FRETFL, atEEessE@dshk, £ bYa—
DA — NEESPIEE, O nARY PO RE
HES L.

Ruschitzka® : Lancet, 355, 548 (2000) & D —ER% %Y

B3 &rbPa-rXT7—FEEER COORKRYY) &
DREER

)2 (MEKEENIEE), SOBEROHENEPTS
WEEEND B, B bV a - AT EEEROHEE
HROHE LT, CYP3AL TREZZIZEMTH D
IO ARYEOHEERD 2EFANBREZIN TN
% ("3, ZhsDEFINT NS RIEmELE
BOLDOBHEEZHETIN-BHEBRET, BEE >V
OARY RT7HFFAS L EOEGENFHEDORETO
hOo—NERTHED, PI70ARY > OnPREDE
FLTWE. 20#, HEROEYFPa—-2X7—+E
HAS HH300mgEH) 21 B3EHEMLALED
2, {BREGIAMBICI /7 OARY D OMHBED
ETEaERRENBD SNk, FEFIEBRIGE
b sthoERIZED NI . B3 -2
Z7— hNEHAROBREHRIELZEZS, ¥ OXR
U oomPREEEL .

33 AF3VEIXR
A FayRPEHEEOEKERATHD, FELHET
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EEREOBT ORI SO TEXAOBRICEA TN
TEkE, BE, RRICBWTAFavEOHEY (1
FayEIF A, Ginkgo Biloba Extract) O&F B
B9 2BRRBENTON, EROS ¥ A{ehERAR%E
HAELESATRTt vy - LEa—k&d&, 1F3
URIFANEABEEZREL, TELECLEND L
MRINTNB,

EESR, 1FavEIFRAELERJLOHEEERIC
L TR E2fTo/. 1FavBEILFI2RELORS

g -o-HB# (1 FavEIFAEHRE5ET)
> 0 1 FaEIFARAHREH
E_) 173 9RTFASBHRARS R
B
&£ —10}
s —15}
£ _ .l
£ 20
© 25}
o —30}
M.
m —35F
2
R 40 C
2T 2 3 4 5 6 7

MV 2 R EHORER (FFR)

AFavRIFZ%2 5 ARIKEROREL-EHS v b
T, MRBREDO ML T I RENREEOMBEET
ERNHBERICHERICHEBLE. —F, RBKEST
BeDEHRERICHERL .

Sugiyama % : Food Chem Toxicol., 42, 953 (2004) £ D —&8

&217)
K4 EBWMSY MCBIIBMTEI FOMBETERICRE

TAFIVEIFAORABRELVL 5 BHRERSD
.2 -

A bPIVTH I E (CYPA

25 ( 0 1 FaUELFREER]
‘é = (FavRIFIAREH
~
3 20F
-
% 15
"
R 10
N
L
7 5
®
=i

o 6 12 18 2
BEHEBIN (FR)

AFaUREIFA% 28 BEMAT S 280D, MLTH I ROmEPREZRD L,
NS ORERAFavETF AN CYP2CI IHLT

S ADMEPREIREML .

LEZ#®T vy MoBWT, FFBO CYP M h,
BRFRED ML 3 RE D550 mBHE TR A5t
BRICHREECHBLE @OHY, MLTY I R
CYP2CO TERRBMEINBIEND, THSDKRIR

A F avETEZ MO CYP2CO 2558 L, M7
I ROMBPBELETXELIEIREST, MVT
73 ROEANETFLEBDEEXSNE. —F, 1
FavBIFA%EMNTY I REABIBETEE, 7
OmEETHERBIRERINET EhS, CYP2CI D
BHERICES MV Y I RRBOBEEITRRE h iz,

ESRAFavEIFALEXREORERAZE M
BOTHHELMCT DI, BEASFavELE
2 %28AMREZEOHESL, PV T ¥ 3 KECYP3AY
TRETNBABKD IS/ 5 AORNBIES LERET
Lk. TORR, MLT7H 3 Rofn 8 il - R
HTER (AUC) RWTFhbRaa sk~ 17% A8
BOL, IF/V/SAEORSEAUCRI FavELF
ABERNICH~25% FRICHEMLE (@YW, 5
MLT %3 Rick DmBHETFHEMAR, (FavEIFX
BEICLDBOT HEAMNED SN, ThSOREX
4 F avETF 2 CYP2CY Iz %t U Tid SR %,

CYP3A4 Ic#t L CIIBEHEAEZETHILERBLT
15, CYP2CORANFI YL 7E FEREK),

ONTFY, TUVFFIYY 1 SREERE (&
EX) ZEORBICESL, CYPAARRIVIUTY
YO REY (SR - HARE), W OUABRERE
BELOEWMERBTEZENMSNTHY, ThED
ERGEAS T avEIEZOHAIIEYBE EOREE
AERIL, EXSOEANELTSTMEENDS. B

/55 (CYP3ASD)

o1 FauRIFXBER
= F3URIFRE5HE

(B) =
50

(S

T LBE (ug/mh
w
o

I

=
[\*]
o

ik Ly
5

0f L 1
0 3 6 9

BGREBRE R

I

IHEREAE, CYPIAMICH L TIBHEERE2E T ARERERLTVS,
Uchida 5 : J. Clin. Pharmacol., 46, 1290, (2006) & D —&8% %19

K5 BEBRACEITIZAFavEIFRABARBESERDOM TSI RELUISY

S LDOMBEPRERS
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EOOEERIE, 1FavETFANCYPIAdDHEE L
2R3 7xPECOMPRESES3% LRI EET S
Smith 5 DFEN L H—FT 2, —FH, Guley 51
L20BEECAFavEIFIAZ24AMHKSL,
CYP1A2, CYP2D6, CYP2E1, CYP3A4 DE#IC KIS
EEERML, WTFho CYPIoH L THEERELR
BRiFERVNIEEZBELTVBD, “DXdI24F3
DEIFZICLD CYPNOEEIE, WKL AEADS
BEINTNWS,

1FavEIFAPIZEEINDI 75K /A REDF
>a54 Kid, F N BEKEAR, SRREEESS
f/MRIE#CEFIMREREFE T LA TN
5, ISRAFavEIFRAIEBIEA LV AT TOMmM
WEEEZERNICHIFIL, Frory (Ffv/MRE)
EOHBICLD FORBMEREEMT S EMHEIH
T3, £I-BELIBBLEIBITSHAMES BET
Hifm2, 7007 A > (nim/hMRE) StHETOD
[BEMMm?, 780777 U 8fAE TORH M2
EAFaTEIFIEBREOEEEZ BT IEMNLRE
ThTHY, ful/MRESHERE S OfFRARIZIE, M
Mm%z LR E3008EERD 2. —FH, F>¥uS
StERAMNBEEREBRRTIE, 1FauBIFA0
BERANEEDRERDUIN I 7Y COMBRERLE R
RholkZ EMREINTNEH,

4 BbHb U I

EEDRBERST T U AY FAOEOLOBE DA
5, BESELPYTUA M EERREOHEERICE
BT320ENHD, LhL, EXEFERBRBOAT+H
IN—T2E8D0bO3B8BERZOEBUIEY, —BH
BEOUBIC > THbN S, BERDEEXLEEE
THHETT S, TOHMRIBEESOHNITL VD
N, EMCRAIEMMERREORAEALAN T ENS
NI NTV S, MY BIEAE TR - SRFE
TRz 791 b EIZBWT TRERROERME - &
LHMHDEAML, BESR $TUASREVS
ERERBERO GOS L ORI T s HE LS
BLTND, COL>7 —RiNlE s EREEECHT
SIERIBHRIT, SBFTEITREICRBTH A,

AT, REERM - ¥ A F EERROHEMR
BT s HRE, BESORNLEDBALE, &C
BTHT YA b EERSE ORERRORIIZZ < O

&, BOOM K wREEMET 5T & THHAS,
EMERRO AN = X LAORBAICE, MEERE &
2T 2 ERNEORENEE L, MAT, RERRLD
BFY R FHOBERRS ORI, THSOEMEE
BRI AT 5 L CEEAHRE BT 5, foT,
BEARCYTU AL FOEEDLURSHIZONT
DEBMFROBEIE, RAOAEOERIETHH
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