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Furanocoumarin derivatives such as bergamottin and 6,7’ -dihydroxybergamottin are inhibitors of CYP3A4 and have
been isolated from grapefruit juice. We developed a sensitive and specific enzyme-linked immunosorbent assay for these fu-

ranocoumarin derivatives and used it for screening a large number of citrus fruits, vegetables and crude drugs for them. On

testing the juice and peel of 25 citrus fruits, significant reactivity was observed with the juice of 4 of them : sweetie, melo-
gold, banpeiyu pummelo and red pummelo and in the case of peel, significant reactivity was observed for 4 fruits : sweetie,
melogold, sour pummelo and natsudaidai. For most of the citrus fruits, the peel showed a stronger reaction than the juice.
Seven vegetables were tested and only slight reactivity was observed for 4 of them : parsley, celery, Italian parsley and mit-
suba. Among the twenty crude drugs tested, significant reactivity was observed for 2 : angelica dahurica root (byakushi) and
bitter orange peel (touhi). These findings suggest that 4 of the citrus fruits and 2 of the crude drugs tested would exhibit

strong drug interactions.

Key words

=1

199340V ) 7 v HEMA LR, FEHEE & EEDHOME
TERASER S, [FRFICESES & &Y e oMEERICD
WTHEHENL LI ko TEL, Th, FL—F
TN— Y a2 —A(GF)) L =W T AMELER IOV

im(ﬂ%nfkb,@%ﬁ%,%ﬁ%ﬂ%,m%
BRIAEFHHE 7 & D% < OFYIZ B THEER RO

1-5) > -H] 3
RTW3 D, ZoBERBRERIELTABICS z;,e%'

RBMEHET b 7 10— L PASO(CYP) A4 BT T VL F 2
L—3arE A -00RI ZRYMAHHE LY, #
WL - TlE, SEEWHRE L 9 v AR—F — 12 X AHEEE
HLEDLETC, GAIILLAMlELZITL-0THLLE
ZHENTWB?,

][

furanocoumarin derivatives, CYP3A4 inhibitors, screening, enzyme-linked immunosorbent assay

HAE, GFIH25 CYP3 A4 FHEFRMEZ/RT 6FED 7
S0 VEHMRVEEFY, 67, 7-Ye Fux
~JVHEF V(DHB), 6, T-TRF W TEF B
U028 MF)FHEES R, Zo M E/EROBER
WETHAIEEZLNTWEY Y, ChE5D TS5/

<) VHIX, GRIOHBHETHLFRVICOEETH T
EFMLNTEY, GFI LM EYHEIEH LS
NTWBEY, 512, 75 /7<) YEOHA OFHER
W5, GRI YRV PET LI RSO )R, 77
ﬂ 7 J%Imh‘i/[ﬁn%n«d A BIlE X 4 7, \Z\W ] 7‘:;53‘9*(’

VYA O e CAv NV

GFJ & OMAERIHRE SN TV L EYIL, GFI DAL
LYT7I 0% YV BEEATAMOEN D B\ ITER
CBWTHHEEHOREESLETHLEEZLNS,
I 7T/ =) VEORRIZGBO b NER ) T
HY, e OHEMBTOHALED FRREITHL

[ peEmES-1-1;

5-1-1, Nabeshima, Saga-shi, 849-8501 Japan

NI | -El ectronic Library Service



Japanese Soci ety of Pharmaceutical Health Care and Sci ences

694

EEES Vol. 32, No. 7 (2006)

ESNTwiw, 2512, BYORBEFHED TLwI &
R, mEUBEOHEMOFEICLD, £l oaYrkTn
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SALMEERERTL 7T/ 7<) VHERBHIZA Y
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B3, B IZEENL 75 /7<) VEORAY ) —=
VT RAT OO THET A,

;] A
1. HEBLUHEH
DHB (& Ulrafine@® & Y B\ A L7-. SHHEHESB L O
FIIEETADA—I)S—<—4 v P I YA L7, &4
FITEGIEEIERDS L ORHEER L VA L. o1t
DRFHNTEE TR Rt 2 A LT L7,

2. HB R

OMtEEO R L FE

FEHEEORASB L OETFEOTNEHIEFEY F A
AL, #OBEWE 58 L CREER #1572,

OO R

BSHBHORK (KL EDIOEG) FFEY A X
L, ZOBHE%E 58 L CREERZ 157,

MR L 72K 42FI00mg 12 A% / — b 1mL 2%,
FIRC2ARSMTH L7, 2ot A8 L, WERE
L TH5725%#1210mM EDTA, 0.1% 7 Y ILiE 7 Vv 7 2
v (BSA)B X UF10mM NaN:% 4 0.25M V) > g /3 v
77— (pH7.4) Ny 77— A)E ImLMA 7. FOEH
WaEAHBEL, FRORBERE L.

3. ELISARY U~k
FRBHICEEND CYP3AAHEFRUEZETH 75
o= VEERFETAHNT, §CICHMY L7 DHB
D ELISA 9% BT L CTHMA L7, S3BA R I
Ny Ty — ATHRRG 2 58 L, ELISAETHIE L 7.
40545 —=FL—FDY xIZ10mM NaCl B

X U10mM NaNs% & £10mM b 1) 2 HCl N 7 7 — (pH

8.5) IZ{E MR L 7-PL DHB IgG (0. 5ug/mL) % 1504 L 12 T
7C, 1HBERET LS iIcEha— Lz kg
L—=b%&/)Ny 77— ATEHE LR, 200uL D10mM

NaCl, 10mM NaN:B £ U082 %BSA % & £10mM b 1) 2
HCl/Yy 77— (pH8.5) % Mz, 37C, 2077 v %
YT L7z vz Vi, S0ul OREHAW, 2 hu—
ELTNY 77— ADWTND 2R, FOHEBKII/NY
77 —ATI1 (2000CHFR L 72DHB-3-HF 7 b ¥
¥ — YRR ZS0 LMLz, 4T, BRI S 87
%, 0.1M NaCl, 1mM MgCl, 0.1%BSA 3 X UF10mM
NaNs% & &©20mM ) ~ BN v 7 7 —(pH7.0) N v
77— B)THSIHE L. e LB Rk E
By L7720, REEL TNy 77 —BTHEMRL0.1
mM7-B-D-75 27 NEF )YVt F—4-AF NI
) YR & = V1250 LRI L, 37°C, 3053 B S S 7z,
B% 3% RO 13754 L ©0.5M 771 & Y-NaOH /8 v 7 7 —
(pH10.3) MR TRIG % 1k &7z, JRIZELISA 7 F
FAF—ZHW -80S L D, Bk E3550m, 5
W F460nm THlE L7,

4 DHB#RE{EDNEH

KRB O KIS E, DHB ikl L THE L7,
DHB 1% i 1X ELISA #:12 & - T 5 172 DHB D&
a5, %R O A R 050%B/Bofif & 1) & H
L7,

1. DHB OiEHhig

FCIZREY. L 72 DHB O ELISA H: DA FUL &A%,
ST IS 4 CTT—MIZ, ZET LI EI2LD,
e ME DLV & SR AL & e,

DHB @ ELISA 712 & % DHB O % # ffi # % Fig. 112
Y. ZOFEY, MlE#F X, DHB 6. 4pg~20ng/
mL Z/8 L, 32pg~ 4 ng/mL O#FHCEHBEMEIES 1,
HEITERETH -7, F72, 50%B/BofiilE, 400pg/mL
Thot-.

2. TL=77N—YDRitEREOFIRMIE

SV =T TN =Y ORTERZOXMERE N
77— ATHIGRIIZNED, ELISAETHIE L 72, %
DGR, MAFERE SEEKRFENZMBMERL
(Fig. 2). %7z, REDFEFEITICENT, #3005
WG R R L7,

3. 75/ U9TUCEOEUSA R U—=2T
ARELISABEZMEHLT7S /7<) VEYEET S
H B CHtiE g 5038), B3 (7 fE8) B L OEH (0%

FNIZDWTELISA A7 V) — =2 54T~ 7e.
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& N + IE R EE (= 3)

1) HEEORT B L ORE

FERBHEIC BV Cld, MARER2ORE O St 38 X OVREIC
DWCAZ Y — =7 %47 -7 (Table 1 ). FiTIZBIT
% DHB #1541X, 7L — 77 ) — > C13.0pug/mL, A
4 —F 4 —CT17.5ug/mL, AW T — )b FT12.5ug/
mL, /N RA L TL12.5pg/mL BEPL v FRATT6.4
pg/mL &R L, 2o A FEOMIBES 7L —T 7V —
VWG &R L7, £/, $FICBIT 5 DHB #1E
T3400ug/mL, AW 4 — 7 4 — T2400pug/mL, HE 3
% ¥ Tl040pg/mL 3B & O 7 — R X 1 T1000 ng/mL %
AL, IS ABEOMEEN L -7 7 V=138
RinwmR L7z, 35612, B AroMBEICBYT, &
HE W LREOHE, BT BTRARVEILCERL
oo B L EVIZBW T, BiHFT0.05ug/mL K L,
Bz T180pg/mL & 360015 D ft % 7~ L7z

2) B
BEIIBWTIE, Y ROELEE T EEIIOWTA
o) =V TR o ki R(Table2), # @ DHB &
fElL, 732 1) T0.38ug/mL, %7 #7311 TO.1pg/mL,
t+ 1) TO.02pug/mL 3 & OF I v /¥ T0.003pg/mL T
Hot:. FOMOEZIRIGE RS HEH o7,

3) £
AEFEIZBWTIE, IAVE, RUR, vARBIUY
TR OB HIZOWT ALY ) — =¥ V%17 - 72 (Ta-
ble3). #DODHBREMEIX, ¥ v 7 ¥ T784.0ug/g,
b B T336.0ug/g, ¥V T20.0ug/g, £ a2T21
nglg, NIAET T 7 T0.65ug/g BELT MY FTOM
ug/e Thoto, LR LIZEREZ, IR I A
Bchoi. v 2R THOEEDILIL, KIBERT
Lol FICEVBOEYy 7 &I A VEO b
e S ORE R L7z,

Z £

7K ELISA %%, DHB i#f32pg/mL &\ ) KRR C
WETRETH Y, FFIcmBETH -7z (Fig. 1). T2,
WDHBHiiKIZ, 79 /7<) v BROATIZIZEAL
FInERET, 79 /707 Y BEOLSNIA VT LY
HIE % Fr oL W IR s 2 7R L 729, GFY H I
EINDLCYPIAAHEN ML ET A6 BEDT T/ 7
<) VHEONEX, Fig. 3IORT LTI/ o< v
BRNZA TV A EEOILEWTH L. £ D CYP
SAATHEFRMEZ, 757 7<) Y EHOATIHITZE A
EiEMEREY, #0750 7<) YEBIIA VT LY
KA ORI O I LI o TIHEBAERT E VbR T
WAEYW L7255 T, 2D ELISA BT n &R L7z
Lok, Sl edb 75 /%) VEROLAMICAVS
LSRR Em R ER L, ZOLEWH CYP3A
4 THEEEZ A LT AU EEMSE W I L 2 EIKT 5.

Z O ELISA 0 #Ffii3, DHB #ififlis LCTFL .
HT DHB HifE 13, ¥51C DHB (ZxF L THREM TH 5 47,
DHB O 6, T 8L DK EEIL DS 2 WOV | T 12U,
#20% DREEREE R LY, 72, 67, 77— RF T
NIVAEF v BLOEO 2 BRITHT 53857 UG (2 HERR
LTWARWA, ToORERLHW L TXVTET
FRIE N FNLDL EORFERILE TR TSPl SN,
L7:%%5 T, DHB#EEAE V& v Z Lid, DHB &
BZWEDHB DD 7T ) 7<) VENRIVTETF Vi
YEELEATVWAIE, T, #FOMA24{E
ATWAEIEEERT S, GRIZBI528WHELIER
i, NV HEF U EELRERYWETHHLEEZ HNT
WaBE F e =T IN—VRHIBIILE TS

) VEOEGEE, DHBA1RLLCEINTED, i
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Table 1. HIEHORTB L URBZIZETNLE TS /7<) YHD

AT =y
NI DHB 5 & (1 g/mL)

i MESVEA Ei Bt e
FL—FIn—y HITFN=TF 13.0 3600.0
AR)L—T4— AVIFN=TF 175 2400.0
r03—)LKR H)IAN=F 125 3400.0
RS T 1 BB 125 75.0
LyRRAD hI24AN=7T 6.4 240.0
FL54 &5 3.2 72.0
oAy =% 2.25 660.0
nyygy REAR 0.92 20.0
Y—iRAO ERE 10 1000.0
AFXTHUSA A »%2a 0.96 35.0
HEIhY REX 0.6 1040.0
13— L REA 0.9 20.0
YR hy kL 0.4 400
LEY hITFIN=T 0.05 180.0
BHRE = 0.12 285
F=TFLD T—RSU7 0.05 0.24
ARI4— ALY A=Y T 0.01 16.0
a9z hy &R N.D. N.D.
Rehe x5 N.D. 0.08
135y T N.D. 0.2
TaRy x5 N.D. N.D.
ax = 5 0.01 04
HARX X5 0.01 1.44
AFF &EH" N.D. 0.14
Fohy kB N.D. 0.02
DHB#ME (L. 2 HEADEIE

N.D. : Not Detectable

Table2. LV BROBEHICEINL TS/ /<) VHD

AZ ) ==
B4 bt D(HuBfmgf

AS 4} “EE 0.38

AR 713l x5 0.1

+0ar &R 0.02

121) x5 N.D.

sy x5 0.003

=AY &E N.D.

=S X5 N.D.
DHB#tERIL. 2 BIAD T iyfE

N.D. : Not Detectable
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Table 3. EFICETNBE 7T /7<) VEHD

A7) == T
. DHBI: E B
= EEE (e/e)

ke 3hy 336.0
v hy 20.0
¥ R YA/ shy N.D.
FoE shy N.D.
o D2 B hy ND.
Hrian shy N.D.
Evod 1) 7840
o0 1) 2.1

NTRITY ) 0.65
yES 1) 0.54
R tz1) N.D.
DA%3 1 N.D.
H4/a 1) N.D.
Fo¥ A N.D.
o A N.D.
hJy A N.D.
Hvay A N.D.
ooy TA N.D.
Vv A= i N.D.
T 97 N.D.

DHBEEI(L. 2B EDTHE N.D.:

Not Detectable

EroHE LT, 2OoXEYME/EHIL, DHB A EE %
FERWED 1 2THHEEZLNTWVWEY. Fh® R,
DHB B EA L — 77V —y L [MEDHEERT & w»
AT rIE, V=TI N— L RS REYHEEH %R
THREHSE VW EEZZSNB,

COELISAEZRHWT, L= 7 Vv—vDHEiTL
B ot FRMEEOAER, BEROTIRT
ZHT, #9300 s % R L7z (Fig. 2). 2 0k
B, BHIVAREOFICTII /7<) VEPELLE
FNTVBE I EZRET 5.

25 DOMAEE O R L FEREITBWT, ELISA A2
V= T AT o I fE R (Table 1), B TIEAY 1 —
F4—, AOQT—=)V R, NoRfaBLFLy F RO
B, FL—=F7N—=v e RRRESELNGTRLE, TT
12, GFJ, N _RAZBXPNyHF 7 FDDHB &NV
HFEFEEIR, HPLCER TER SN TWwWAY, DHB
13 GEJ T6. 11xg/mL(16.41uM), 732784 T4 . 52ug/
mL(12.14,M) B £ "N v 3 7 T1.03pg/mL(2. 76M)
THb, $72, “VHEF V1% GFI T5.54g/mL(16.36
uM), N AL T4 11 ug/mL(12.14,M) T H 5. —
H, NyHresiEmiE &R Twivn, [ UHBEE T

LBEIZNT Y ENHB ERbNEAH, Zh b HPLC
FEX SN/ DHB, “JVFEF &8 - DHB 18
i, IR ERLA 51T, 25 HPLC
FEL M SN/ DHB, )UVHTEFYEEE CYP3A
ATEVEREREIZIZIZRAIL - B SNLTWAY, L
7205 T, FL—7T7h—y L TREL KInE R LT
ATEOMIEEILX, FV—TF 7 V=V AT S ) 7=
VB IAMAMHOBEENLETHL EEZ LN
72, T, A4 —T4—BLTLy FERATIEZDON
T, in vitro T/ L —77 V=" L FH7% CYP3A4
FHEFRMEZ R 2 EAHME SN TWAEY, LarL, 21
T— )V FIZonTE, FEEESIh TR, £72, R
ETiE, AnT—VFK, A4 —51—, HEI A UB
T —Rxrads, FL—7T =2 iEnKInER
L7z, 856142, 7397 7<= VI, 138 AEOMEE
ZBWT, R LD D REOFIETEISHTHES <
EINTVBEZEDHLNR o7z, REREOREIE,
WHET &L TEREARLGEPY—<Y L — N LD
VML LTERSZEAELH L. L72hoT, MK
xR LB EORE A GAT A EMIE, T4 7 7
=) VEICLAMEEHOEENSLETH L EER
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Bergamottin 6’,7°-Dihydroxybergamottin (DHB) 6’,7°-Epoxybergamottin
Oy 0 O
/ /
D, Sy
(0] o}
(0] o O 0] o O
Paradisin A Paradisin B
A< ®
2 miO
o]
A
/ 1;@3
o o o H
SANFEN
OH
Paradisin C
Fig.3. GRIHIZ&ENE 75 /7<) V8
S5h7z. gllEdNTwA, /2, b3 v#ya4 51 (%

LR OELBETHEICOWTAZ ) -2V Tk
1o 7R (Table 2 ), 7Sk ), £ 5) 7 X%, &
DY) BLEIVNAPHAREER Lz, %l S %
IRL72Se ) TEZ, FL—7 7=V DF405D 1 L
PRICERE Loz, TS DEFEDO—HRH BRI
POLHBILT, ShHEDT T 7~ VEICL AMELE
HOOLRIBLER W E Ebi:,

IAVE, LUR, v ARB L0 TR R0
WCDOWTAZ Y~V T % FTo 72k 8 (Table 3 ), I 7
YEFCI, P eBIUFY Y, vUETIR, v s Y,
Yra, "Ry Iy BIOMNYEERLER L.
(2, €27 (DHBR5ME : 784ug/g) & + 7 & (DHB #
Bl 1 336ug/g) T, MVEILEIRLZ. BIZIE, S —
77 V—Y Rt O DHB #58H13, 13ug/mL ThHb I L
o, INODEEK lgx 7/ L—T 7= DRIE
ICHE L7254, ¥y 2 3T, M60mL, bk TH25
mL % 5. Ex 27 ity NEDSERI D
A 7 (34 . Angelica dahurica) DR TH 5. 4 - 44
A - PR - EEERER S S Y, IREER, W REES,
BTS2 EOEEJTLITIC 1 HREE LT, #0.4~0.8

% . Citrus aurantium) D7 TH 5. $48, R, FEE,
EEVEHEDY S ), B, HHREESE, BT > F(HEF),

FreFrFHB)ELTHWSLERTWS, M2 §
s TR EE S LTI HREASE3g( b e k)
PEASN TS, — IS GEI DM E/ER L, B
200mL SR TR 2 Z EDPTREN TV EY . L2d55 T,
INLOEFELFRICRE LSEE, 75 /7<) v
BICXAMHENEHOEESLETH L EEZ N,

LSRN ONOWET, L —F7—2 Uz D
INEDT7 T/ =) Y EESEATY DGR A
DL EDPHL P07z, Lo T, GFI & D
MEMERAPME SN TRLEYE, GAOALRLTIN
SOMEESB L OERICBWTCOMEMEROTEESLE
ThHbEEZ LN,

HEROIT L AL, GFI E#EY & OMEEMIZDW
TIIBE I L THo Bt 217> T L Bbh
H. LLEDs, FL—77V—y A oMEER &
B LT, R Wiz, T e R At 2 47 -
TWZWVORBURTHA ). HEPICAT 4 —F 14—, A
DIV, WNoRAALEE, FL—77)V—v¢H
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By b v A F—iiEEO L) THAHD, 129263
Bl cogicszniE, BLAEDRA—8—7—
7y NTHEONTWAE, EBIZ, SHOMRICEMR L7
HEEIE TR TEL DA —)N—<—7 v N TAFELD
DTHEH, EHIIHEE, WREKROFMOIEEILY,
HLUVCHIHEHESEAB SR, FN6BA v —F v bD
ERICE), WRPPLBPIZAFTEL LIRS T
XTWh, Lo, V=77 —=o Db 7T
J 7<) VEIC X BEYAHTEARR O W RENE DS B G
REHENH D L F BB LTERRME R T o Tl
DENH 5.

51 A XX &

1) D.G. Bailey, J.D. Spence, C. Munoz, J.M.O. Arnold,
Interaction of citrus juices with felodipine and
nifedipine, Lancer, 337, 268—269 (1991).

2) M.P. Ducharme, L.H. Warbasse, D.J. Edwards, Disposi-
tion of intravenous and oral cyclosporine after admini-
stration with grapefruit juice, Clin. Pharmacol. Ther.,
57, 485-491 (1995).

3) D.G. Bailey, .M.O. Arnold, J.D. Spence, Grapefruit
juice-drug interactions, Br. J. Clin. Pharmacol ., 46,
101-110 (1998).

4) G.XK. Dresser, D.G. Bailey, S.G. Carruthers, Grapefruit
juice-felodipine interaction in the elderly, Clin. Phar-
macol. Ther., 68, 28-34 (2000).

5) H. Christensen, A. Asberg, A.B. Holmboe, K.J. Berg,
Coadministration of grapefruit juice increases systemic
exposure of diltiazem in healthy volunteers, Eur. J.
Clin. Pharmacol ., 58, 515-520 (2002).

6) P. Schmiedlin-Ren, D.J. Edwards, M.E. Fitzsimmons,
K. He, K.K. Lown, P.M. Woster, A. Rahman, K.E.
Thummel, J.M. Fisher, P.F. Hollemberg, P.B. Watkins,
Mechanisms of enhanced oral availability of CYP 3A4
substrates by grapefruit constituents. Decreased entero-
cyte CYP3A4 concentration and mechanism-based inac-
tivation by furanocoumarins, Drug Metab. Dispos., 25,
1228-1233 (1997).

7)

8)

9)

10)

11)

12)

13)

14)

H. Takanaga, A. Ohnishi, H. Matsuo,Y. Sawada, Inhi-
bition of vinblastine efflux mediated by P-glycoprotein
by grapefruit juice components in caco-2 cells, Biol.
Pharm. Bull., 21, 1062-1066 (1998).

D.J. Edwards, F.H. Bellevue, P.M. Woster, Identifica-
tion of 6,7 -dihydroxybergamottin, a cytochrome P
450 inhibitor, in grapefruit juice, Drug Metab. Dispos.,
24, 1287-1290 (1996).

K. Fukuda, T. Ohta, Y. Oshima, N. Ohashi, M.
Yoshikawa, Y. Yamazoe, Specific CYP3A4 inhibitors
in grapefruit juice : furocoumarin dimers as components
of drug interaction, Pharmacogenetics, 7, 391-396
(1997).

L.Q. Guo, K. Fukuda, T. Ohta, Y. Yamazoe, Role of
furanocoumarin derivatives on grapefruit juice-mediated
inhibition of human CYP3A activity, Drug Metab. Dis-
pos., 28, 766-771 (2000).

K. Egashira, H. Ohtani, S. Itoh, N. Koyabu, M. Tsuji-
moto, H. Murakami, Y. Sawada, Inhibitory effects of
pomelo on the metabolism of tacrolimus and the activi-
ties of CYP3A4 and P-glycoprotein, Drug Metab. Dis-
pos., 32, 828-833 (2004).

M.A. Pathak, F. Daniels, T.B. Fitzpatrick, The presen-
hpy known fistrixuhion of furocoumarins (psoralens) in
plants, J. Invest. Dermatol ., 39, 225-239 (1962).

T. Saita, H. Fujito, M. Mori, Screening of furanocou-
marin derivatives in citrus fruits by enzyme-linked im-
munosorbent assay, Biol. Pharm. Bull., 27, 974-977
(2004).

T. Ohta, M. Nagahashi, S. Hosoi, S. Tsukamoto, Dihy-
droxybergamottin caproate as a potent and stable CYP
3A4 inhibitor, Bioorg. Med. Chem., 10, 969-973

- (2002).

15)

16)

D.G. Bailey, G.K. Dresser, J.H. Kreeft, C. Munoz, D.J.
Freeman, J.R. Bend, Grapefruit-felodipine interaction :
Effect of unprocessed fruit and probable active ingredi-
ents, Clin. Pharmacol. Ther., 68, 468—477 (2000).

B. Edgar, D. Bailey, R. Bergstrand, G. Johnsson, C.G.
Regardh, Acute effects of drinking grapefruit juice on
the pharmacokinetics and dynamics of felodipine--and
its potential clinical relevance, Eur. J. Clin. Pharma-
col., 42, 313-317 (1992).

NI | -El ectronic Library Service



