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Summary

The effects of Agaricus blazel Murill (ABM) and
propelis extracts, two of the most widely used
herbal functional foods or dietary supplements in
Japan, on the pharmacokinetics of diltiazem
(DTZ), a typical probe of cytochrome P450 (CYP)
3A, were examined in rats. The simultaneous
addition of propolis extract to rat small intestine
and liver microsomes competitively inhibited the
tormation of N-demethyl DTZ (MA),-an active

metabolite of DTZ produced by 'C-YF'EIA.‘ ina-

concentration-dependent manner, with an ICs of
about 0.3 and 1.3 mg/mil, respectively, but ABM

was not affected by simultaneous treatment of
ABM extract at a normal dose of 40 mg/kg.
However, the simultaneous oral administration of
ABM extract {200 mg/kg) significantly decreased
the peak plasma concentration of DTZ and tended
to increase the -time to reach the peak
concentration of - DTZ or MA after oral
administration of DTZ. On the other hand, the
concomitan! freatment of a large amount of
propolis extract (20 mg/kg) did not affect the
pharmacokinetics of DTZ orally administered.

: ﬁccd_r_-:ltng.fy. it was suggested that the

extract seemed to have no inhibitory effect on

CYP3A activity. The pharmacokinetics of DTZ and
MA after oral administration of DTZ (30 mg/kg)
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simultaneous oral administration of a large amount
of ﬁBM a:tmr:.t dalayad the intastinal absorption of
DTZ in rats.
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Fig. 1. Inhibitory Effects of Propolis Extract on the Formation
of MA from DTZ by HRat Small Intestine and Liver
Microsomes
Each pomnt represends the meant5 E. of 3 rats, "p<0.05, "p<
0.01 ws. each conirol [Fepeated Measures ANOVA and
Studani-Newman-Keuls test). The reactions were performed in
an MADPH-generating System CORtaming merosomes (150 pq
protpin) and OTEZ [26 M) with or without various con-
cantrations ol propols extract at 37C for 3min. The formaban
rates of MA for the control in small  intestine and liver
microsomes ware 0.18+0.004 and 0.0620.03 nmalminimg
protein, respectively. (), Small intesting; @, Liver,

150 -

Preincubation with Propolis

Incubation with Prepolis +

Fig. 2. Etects of the Preincubation with Propolis Extract on
the Farmation of MA from DTZ by Rat Liver
Micrasomes
Each column reprazents the meantS.E. of 3 rats. M5 not
signdicant (Repeated Measuwres ANOWA and Stedant-Miwrin-
Kauls test). Liver microsames (150 g prolein) were
praincubated in an NADPH.generaling system withoul or with
propolis extract (Img/mi) at 37C for 10min. Afer the
proincubation, the ncubatons weare inlfiated by addition of DTZ
{25 s M) and then were parlormed at 37C for 3min.
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Table 1. Pharmacokinetic Parameters of DTZ and MA after Oral Administration of DTZ without or with ABM Extract to Rats

DTZ MA
Parameter ABM ABM
Control - Control —————
40mg/kg 200ma/kg 40mg/kg 200mg/kg

Cose{pg/mil) DS6E0.03 000 033Z20.04 % 1312029 2364022 163+0.12
Tmas{hi} 011002 13002 DARE0.0G 010001 12002 MIGE005
Al 0A0£0.13 084008 081013 0632010 079007 Ofs+0,12
toamih) 0064013 0RG==0.10 0g1=0.14 122017 D60,12 114016
AUC{sg-him) (350,01 039005 031002 202034 2324025 226035
MRT(h) L1R#0.12 1074009 |97 +017 LESH022 130£0.16 164021

Each value represents the mean5.E, of S{Comtred, 8IABM 20mg kg or SOABM 200 k) rals, a) pols vi control b po005 v ABM 40mg/ kiNon
repeated Measures ANOV A and Fisher's FLSD test),

(B) MA
3

iA) DTZ

i5 2

Tima after adminisiration (k)

Fig. 3. Effects of Simultaneous Oral Administration of ABM
Exiract on the Plasma Concentrations of DTZ (A) and
MA (B) after Oral Administration of DTZ to Ralg
Each paoint represents the megntSE. of 58 ras. The DTZ
solubion [30mg2. Smikg) was administered simultanecausly with
wabes (control, 2 Smifkg) or ABM extract (40 or 200mgiZ Smilkgh
10 unanesthetized rats. ©J, control (DTZ); @, 40mgkg ABM
{OTZ); @, 200mgkg ABM (DTZ); L&, control (MA); &. 40mgikg
ABM (MA), &, 200mg/«g ABM{MAj,

MAREREHE A e hild -, —H, ABMZ#®
A200mg kg @ REIIFEFIZE B, 5 E200 £ TOomE
WDTZEM LT > b o — b & ol LTk i % ot
L. A POt st & 2 Hdufe, Jaok SO EoihiE
155 A— 7%t LL @A Table 1TTHL. ABMI4
AAmg kg B G2 LD, DTZEUMAD T T
WiE T A — 2D L Sdrofze Ll Ldedth,
ABM I # Z2200mg kg fFAIZ L. DTZOC. .M
%Lz (p<00s). &35, SO DTZOT ..

{4) DTZ {B) MA
" 34
g ors
5=
gi 0s
0.25 i
E | Rt -!H"'i::.';'.ﬂ
o ' ——— g . : )
] f 1 1.8 2 L] 08 1 LE-] 2
Tima after administration (h)

Fig. 4. Effects of Simultaneous Oral Administration of
Propolis Extract on the Plasma Concentrations of
DTZ (A) and MA (B) aftar Oral Administration of DTZ
to Rats
Each point represants the meant SE. of 5 or 6 rats. The DTZ
solution (3mg2 Smbkg) was adminisiersd simufanecusly with
water {contrel, 2.5mlkg) o propolis ewtract (20mg/2.5mikg} 1o
unanesthetized rats. (), contrel (DTZ); @, 20mokg propolis
(DTZ); ~, contral (MA); & 20mg/ig propolis (MA).

Ao bigeon AUCHDMRTHL. #EUFIZMAD G ILE A
FA-FILEwTLHELEEERGRERP Tz,
E5z, T MIDTZ (30me k) MUHEATIL T
oA AT R (20me/ky) EFBAEEOES LA E®
WP DTZ & CFMARME R £ Fig dlomd, 7o) =
THAFMHIZED, DTZRUFMAREESICWFE ok
G shfdol. £, DTZRTMAO T TS
FA—FLAEIZEEL &Aoo (Table 21

Table 2. Pharmacokinetic Parameters of DTZ and MA after Oral Administration of DTZ without or with Propolis Extract to Rats

Cruas{pg/ml) 056003 Q600,10 181029 255035
Tew{) 011002 090,02 DI0+001 (9+0.02
Mh ) (80014 077008 0BIE0.10 GE8E010
treenfh) 0.960.13 00420,06 1224017 10015
AUC(ug-h/ml) 01352001 0AT0.10 202404 2454047
MRTih} L1E=+0.12 L3010 L6RE0.22 142:+0.16

Earh vihwe represents the mean®=5E of 6 (Controd) or S{Propolis 20mg kg rats
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BETI S e 3 20— AT BIC
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AR 2 O = AOMAS R AR S S L
TRA oz Edb, PE{EL # $2ov—Arh
CYPIASmMECIIERYT SO LR SR, Kz,
CYPIATSTRIZ 4 S AU R S LB < bl
FYRAEF 20T, EOMNEREERML L, 42,
CYPIStEO LT it MR ITM of iz & Dl
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Lot A e D oa v v oo S e A G

Ll TRIL, B HAS T 0E efr i kiFei
S ERE LA, BWEE 2 s oy —-L0RiFr
EBITATL S v dand=Sa bz DB Sh
Lo FIT, NADPHERFRFEH FizBwT, BFira
V=LETORVAZEAELRKIIS LA Fhari—ia
LG E Lad o ol e L, T
W, 7R ALFARE Y CTL S v F =13
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VLEDET LD, invitrotZin T, 7ORY AL ¥R
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&, BETHESERAEHANL S AL w 2 Lol s h
fELThftHEsRTLEIZEL [ EAS
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MEEnD kW s 2wy
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HERIZHA T 2 40me k@ ABM T & X R, M4
DTZREMARIEHER I DTZR OMADA S A= |2
EEE RIS Ed o0 (Fig 38U Table 1), -Jf. 1M
PO D8 1005 T HP S 2 200mg kg M ABM I £ A %
BLEE 2 aA, Y bMARSE IR LA
it d o fodt 2520508 2 TO MY BDTZRIE LI
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