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Construction and Evaluation of In Vitro Model for Prediction of
Herb-Drug Interactions

Ming-Thau Sheu

Taipei Medical University
ABSTRACT

To investigate the possible drug interaction with Chinese herbal medicine, hot water
decoctions or 40% ethanol infusions of several Umbelliferous and their prescriptions
were examined in vitro for their abilities to inhibit rat cytochrome P450 3A4 (CYP3A4).
Addition of each decoction or infusion from Bai Zhi (Angelica dahurica radrix), Qiang
Huo (Notopterygium incisum root), Danggui (Chinese Agelica radrix), Fang Feng
(Saposhnikovia divaricata radrix), Duhuo (Angelica japonica) Resulted in various
degrees of human CYP3A4 inhibition as determined by microsomal oxidized nifedipine.
The inhibitory potency was consistent with the abundance of the hydrophobic
components for each sample. Experiments on the infusion of a Qiang Huo showed the
major role of furanocoumarins on rat CYP3A4 inhibition. Some formulated
prescriptions, however, showed intense inhibition with their hydrophobic fractions
rather than with their hydrophilic fractions, suggesting that components

furanocoumarins in herbal prescriptions may cause CYP3A4 inhibition. These results



indicated the necessity of intensive investigations on the possible drug interaction with

herbal medicines.

Keywords : Herbal medicines, Cytochrome 3A4, Enzymes inhibition
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EARGEBLEMAOBEMNENPRREAFN TZI—RHAEARAER S HLE
Btz ¥ % Aritolochia fangchi #% 3| % B R M EER (1-2) N HE E sl
% W EEGX Stephania tetrandra AN H SR ERAL > ERLER UL R
40 S A3 BT RS B ETATAE 0% MERAREREME - LHR
BEBREAHNETRATERIIPRLAHRAZL —BBREARNITE Y M ELLK
REBLPHBHERAFPEEHNAMOELERFARASOBEN AL HNLD
MRBRYR B AR BSRBE TGN BE ORI RTEBALLEHHFRET
BARENR  AAAAYHLSENEAEY  EETAFARBRKBEEE
FHMBANE AP EEAIRIHETEZLRT ' EREU—GRMATHE
AEFHEBTERBHELMELEABBEEAR  ALRALARNHERAE
BrEBaaeR st HXLEHNERCREY  BABATERALS
BT EARGRERYRE  AUARRENRIEATEEaEaM £
FEEMAAHAERTLERGORFTEEARTRHEAREZRERRAOBE
Mo BEFRABHOBRE-RTATERAANGAG T BAICERYTRAEALY

RENAR URERGRRIGBRATRERGEEN -

ABRBHELAERFWER 8 1994 S£i#:8 Dietary Supplement Health and
Education Act % * PEBEBAHKREZ LW ASLH LR EEOMHORERBKL L

Bl EEER RIBAEMRT 30-49% A EE4AEE 2MBARNTEER
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RHRMAOKRELERMAR LPe) 24% AAGHKAEEN S 3) - £ 1997
FHEE-—TELEERAAERRFBNENHAEEYL BaR-FERAE
BHN 65 R EH R — e AESEH S 16PME T RERERABRAY
BIENTEBARL Q) - aNBHEINNEALEELE#H AL S EAR S
BRASIHAGEARBCEHTAR —BREMNEHBELAME - LRA D
AR RABE BT EAE AR EBEAM AL MBHF S Brb R ER
BRARTRFAENEHAR Y REZREINA  EATHRASRANEYNRE
P o Gold # AM 2001 F %32 4 4 B RE /% A (dementia) 24 ¢ E B di g F &
REFROXBRTARNIE L R E &M (St John's wort) ~ 2% (gingo biloba) -
Fik# (Kava) ~ 88 % (valerian) ~ 8 A % (ginseng) ¥ P ¥ & Fsheh i fm 4
B FEEBRTREAZH LI IR BB REER2LEAENS
ARRREHERMEEF (4 - Aggarwal FA445 8 KR % (Echinacea) ~ X
# (garlic)* A% (ginseng) 4R & (gingo) AL+ (ephedra) 1 & ¥ 48 (St. John’s
wort) ¥ P H &R~ BERAECHERYEYMELERETEERA G TR
P (5) - Awang F A —F A KK (garlic) ~ 2% (gingo) ~ A% (ginseng)
@ik ds (St John's wort) 3 P X 8T 48 B4 S48 ~ SR AR ~ I AeiB b A
ST RS R BN B EN AR E Y B AR T SARE
RALEMARALERBHEAMBE SUEHEFA - BHAEA - RA & AIBER

ABp BT ERAERHRIMEALABR LB TERFIRELLA 6) -

Izzo £ AL CAAEL PR IBF AL R (7)) B4y (St John’s wort) &
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& cyclosporin ~ amitriptyline » digoxin - indinavir ~ wafarin + phenprocoumon ~ #1
theophylline & FRE * MPL ORI ZF # (ethinylestradiol/desogestrel) £ Ik €
Hzh e ]k & - 8 loperamide #, selective serotonin-reuptake inhibitors
(sertaline - paroxetine ~ nefazodone) B E# M H M EREREXR T ELFELE
% o 85 # wafarin XREFE L LR K » MY thiazide FF]| KA AR T AL A
B¥E - ® trazodone SRR EHHEGHE - AL (Panax ginseng) @B
$# wafarin # o FIRE » @R $ phenelzine R AR & 31 BRI - HARA AR
(Allium sativum) % & 2% paracetamol #) 8 &H$ 2% » B8 wafarin &9 P8
K @ A#HE chlorpropamide XRA| €& RMaIBR R - FE# (Kava, Piper
methylsticum) $13#e (Piper nigrum L) F) /B > 4 BRA levodopa 5% At F 05 €3¢
REAAEKSY “off” BEdl > MM alprazolam HFRREF &3 A2 f SR - T
$ % (Echinacea, @.4% Echinacea angustifolia ~ E. purpurea ~ E. pallida) $145 3
# (saw palmetto, Serenoa repens) WHEBRARE T ERBEFAELNOZTEAR

% o

Brazier £ AWM EHH 15 6% o BR 1] P E Emiest ey 165 A F
BRI IR EBITRAE Q) ERERLF 51 # G1%) HREEALEX
BRERMH R Pe) 22 # (43%) 9 E4EM A & randomized clinical trial -
case-control srudies ~ cohort studies ~ case series ~ %, case studies Z#F X A5 X ¥
BEWAI L SEBEAREBE THEREMARRREFRZLE T ARG TEN - B

15 #& 4 7% 4 #8 & 4 Cardiovascular -~ Psychotherapeutics - Hormones -~
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Anti-invectives ~ Analgesics ~ Antiarthritics » Brochial therapy - Antispasmodics -
Diuretics ~ Contraceptives ~ Cholesterol reducers ~ Diabetes + Neurologic disorder
Thyroid therapy ~ Dermatologicals » 11 # X & 248 % «- BE®id s~ A# /)8 H
(Feverfew) - # ¥ (Valerian) ~ ¥ k# (Kava) ~ &9k 4 & (Devil’s claw) ~ %2
# (Echinacea) ~ B & ¥./& (Evening primrose oil) ~ A% (Panax ginseng) ~ %44
M B AL (Siberian ginseng) - E s F TREHE XI5 2 BT H F > 55% Bz s
MEE R BT 29% ZirH BmER > 10% AARBETERBLNHE
Mo REZUHBLEITEARBNEGH LM MARSHED P450 B ey
REAENREROBEINMPEESLORBAR - 244 L4585 > wafarin
RRFACHARZGANEY  MEREIAUATEEMBELRIHTEK

ARE -

UEASEMERBAEAMARTRSA R BEFHERGENMILOY 212
Bpig e AR - B AL TR AR RSO LT AARS - Bt
LERABREAMALERULETEFT AN KRB UERTAGAGEERE B
ZREMA R ABH BB LA - FRARE B BB A 27
HAHLARTFORDES EHNHREBR A TELRNTEER » 15K
2 LHATH RS ARRE ) R RGP R B H AR B SR
REUBERGLEAMAIAERNZ 2L ERAMNGHAATESANZTEERY
245, FARELAACHRREANSHEBAR S S REAERZBEN

BB MELEARRTREANBETHEA 1. AREN L ELHEY
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=M Fikk (Kava) 9B EMF AT B > 44 % B, (Laetrile) #9°&sBak -
SEE B RESMEMR 2. %L (Pharamcokinetic) = % M 2 M4
(Pharmacodynamic) * & 2R B ¥ & sk 5P 51 4 6958 A8 B CYP450 2 & %7%
M- AT 45 F St John's wort # digoxin (3) > BA A& Ginseng 2 digoxin (4) »
?ﬁ%’-‘ ¢354 > Gingo #1 trazodone ~ alcohol (7) + St. John’s wort $#2 cyclosporins »
indinavir » midazolam - simvastin (3) » garlic # saquinavir (3) * £ & Echinacea #i
amidarone ~ propaferone ~ cyclosporin ~ ibutilide (5) ; 3. % ¥ X Fris ey FE M ¢
o A %R %A M 69 Burton REAF R B ETE - EBHEBRBERABER
BARE BRERAMRRATAELHEYE 4 BEXBHEALETHIES Ui
M REERARARNABDSFRRALEBER S M LBE ENE BB EER

9) -

HBEEZ RBERER>AIIEHNRMEE CYP4SO 2852 R PESER
R BB BEEENABEARIEANEIERE  AAAAEEERR TG E
ERMTRAFEREEERBLABASAL L LB EEY LS LRE
BEA —EEBHEO T ERBATEFTAGETHARKBE ETHAMYEER
ﬁﬁ%%iiﬁm’m%%%%%i%%%%%%%ﬁm%W%%i%izﬁ
24 R AmAgRPELEOAELY  URLRFV AN EiEs 28
RIKAE © $7 CYPASO BE R E MM E—- SR ERTHAERH T B
RAUREREZEBRRGER - IERTERNDFARBBEOERAESY

(substrate) $R)# AZ DI BE ARG AR B T HREFANRMETHRFR
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RIFMFHEREMA » AR FEAMA S HAXRBEF6HI4) B (inhibitors) >

M 48 o °T @ pEHp %] (reversible inhibition) s 7R ¥ 3 M /3 R 7T 3 HAE K 4]
(irreversible/quasi irreversible inhibition) X, #t & £ & F R L E G AR 69 8 8 5
e BERNREARATEFBG  wRFPERMEARBE LT G RAYE
7& 4t B  (transcriptional activators) » % & 42 & # % B K B 1 A #
(receptor-dependent mechanism) # & B & R 3 ho 3 & 4% B8 2 8 (MRNA) #548
%o EmESASEEIN RN EARE LXAFRALRBERGREY

BRI AR RBREE Y (10) -

BEmT RIBLKLTESTHDERNSTORHPHT > BARME L
PREZEARGERT BB ARFRENZSLRYE - REX S TEIBY
BOHPHERERER  RAHBERBESRGBR I HARIRBERGRFT
UERR LRGP EN  IRUBETARUBEFEREN > BRTREERY
FREVEARFN - AROBERARREATEEARBHROI IR ALET
12 89384 » PREL Gurley % A% EA A CYP4S0 # & A 4% 3% 4] (phenotypic
ratios) AT EEABBLE AMBEIIAAATERN G LBEATHRALLE
EFMAFTRUBZATAHL T 4w CYPASO 88 % (CYPIA2  CYP2D6 -
CYP2E1 ~ CYP3A4) é988 M IE 4t %4 (caffeine + debrisoquin ~ chlorzoxazone -
midazolam) Z ¢ & B & > WA A b LR 4 B i ey £ A R Bk p
(paraxanthine/caffeiné serum ratio - debrisoquin urinary recovery ratios

6-hydroxychlorzoxazone/chlorzoxazone serum ratios
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l-hydroxymidazo]a;n/mjdazolam serum ratios) A ARA F B R B AT R HREER
AEFERBENL LR FTAIEHLPEN BREATELBARGS
#3125 CYP2El $t CYP3A4 ¢34t MbBHEANAAHINGETELY ; X
#hob R CYP2EL &M 32% mAZSESHN CYP BE 540 &9
B EIER - Blikey » Dresser £ AMABABERRSBAREE R ME LS5
CYP3A4 #2 MDRI (p-Glycoprotein) 2 45 % + sL3X% % 54 A midazolam -
fexofenadine - $2 cyclosporine 48 & CYP3A4 - MDR1 - CYP3A4+MDR1 %%
BRGBRNEGEY RNRATAZAMRA R X EFERUBAFE b
MR BN BH LB TR L T E L BR %55 CYP3A4 8
MDRI1 #9248 (11) - & F 88 CYP3Ad M B XS M H AR EMFE et
MDRI1 #9& > 124 R 65 &% CYP3A4 $2 MDRI1 %% cyclosporine # @ °
RIE= MDRI B H@MBHMAEREL CYP3AY 094 % - A bt RBRE
HES R AR T UARG BT LR U N R EBE ST AR METS T
REBEM  EMBEAEABRALTAEGFANIEIAR  22EBM TR
BRARTESBOBRHEFEANRARRARKE > MABERLEFHRALE —

RAH  FRRHELK -

Donato #t Castell S A£IER CYP450 R EHRBAH EWE Y AR HHF
FHAOGBAXPHEE B YR TABAZ T IFAGRAERETUEFANLE K
BAE /1 98T B 4= B (metabolically competent hepatocytes) (10) @ Flkay > Ankse

# o9 B B 4= B (primary cultured hepatocytes) 13 % & A4 64 BIME R, > 4255
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HEGRRERNFERSEETAHTREE - SRR FRAESHEH A K
HEN BB RAETEA - BRIOEIMARTENN AL EHNER
ARBER EELEFEETEARRBREXFT B LR ABIFR R4
BETHAARMENEEARSEBNSHER A BERE » FiBiEME
MRS AL BT REREENBREONZEZRMAEEST  TRX
WO M EAT R AL B F SRS KB - Gomez-Lechén ¥ A (12) £
ERABREG QIENNBaR R PER > rEhh L% 0 FHeBD
AE#9 ¥ 3-methyl-cholanthrene # ethanol F# 8 KR RA A RE - FFL404K38
AR BREEORMEXI R LGB —ARAEE AN RBA T EH
BlerB R MBS R R ERHERBHE > URAEAHNLRBEF TR

BROXEERARE -

F#redPE CYP BENPERARB2 R HR > YEABLTUES
%AEZ G M1k A A2 4 (substrates) » 3 % 39 %] %l (inhibitors) 2 3% 25 &)
(inducers) » M@ M ZBEATWREY T RAMREBLEHFLABTARR
#$2REAR (13) > Zhang F AN ERAXERIE L » EMF (accumulation) 23k
AE (cfflux) WAZEMRRENGELAHREH TN (efflux activity) 21k
e (14) - RAWEEEAY (P-gp) ZEAFRMMARMELEILIFAHER
NEHBAERRGEAAEERRY NG XM (efflux transporters) X Z % # 1t
S MAZHIBLEHEEAZABRMHMN PPN ER IR HZER -

Calcein-AM # vincristine-resistant Caco-2 (Caco-2VCR) %m0 P 2 B #4844
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ATUHE R 96 HUBRRAEADNEANGELFAREBETTH#4E
fER ML - MABRRANIRAFERNEOREBZG T AP MERRTE
R TUAREEEREALAEIRAERKROEBETPEFBRZF ST
- EC B ERFS N LN BT - ERAS U HBEBR
BENFEERZEL  BUGYRABHB AR RER (14) ) Rkt
EXAMEBEOESHER OB i & AR E - 58K 4 Caco-2VCR
Heymiatk  TRHIIRBABEANFHER IO D2ZER 248
‘ﬁ%?%ﬁ%@&%%%%%%%%ég%ﬁﬂ’Eﬁmﬁ%%%¢¥ﬁﬁ%
MEBEATZHEEEN  ATAF A EM Caco-2VCR E# Calcein-AM ik

BRI T AR BRI P R R HS B ES T BB 4ER -

FTRERADOZ ORI S~ ARIERARE B EEREFHAAN G B
BAPREHRERSFUREGBEFTAFIBLE » A AL ARN AL ER
R E— RN BEIMEATUERLEZEN > AR iRy 54
BAT RS ABRABOBERBEEAN R BB B2 AR
EROMAHME - TRURRNRFEN S AN THREBHBERBBE T EHL
MHE  GBEE PEAEBR TIRBYCGRAE S B P 8y B
BB REN  MBNERAERPE LR - ARG AAME AR
oo Bl#ke) > BRENRAERLTRERERBE B b8 5B MRy HE
ZERRA - AR BNERAFESUEREMAGTEARSG > LBELXEAN

BEHFARNERA BRI HFARPEEY > REHFTARIHEARHR
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FHEEaEG L2 E M (Quantitative Structure-Pharmacokinetic Relationship,
QSPR) 2 X EMFAMMAR  BHUHAARRTUGFEFBAEE LA L
BEHEN 2R RN E L AT ENSE SEGHAXE£STAAT

EHFBTRERNZIEARUREVERE -

BEBAAL  CAORFTABEMHRARLVETRERELOTABE Y, E
Z BB T IR MRARG @K §) 414 Furanocoumarins #8£7 4 4
4y Bergamottin (15) » § #i& smfo4R 549 Flavonoids 474 4% - Bh P& K
WHBEERE QERAATERBEXRNBOTEM S S HBM
Furanocoumarins $189474 4 » Mm% &% % (Flavonoid # Flavanoids) A% a#>
FREH  OEFEANTESIBNEE RE -BEL - -BRE > BER®WE
(Isoflavonoids #1 Isoflavanoids) 4. % % o4 H E - ERAFTEE T EH
(16-17) = Fr oA dh sb b R BRAL S 1E B AR ARG » NEBEEB LA EHE Y
ZH (QSPR) 2 R EMHRARMAN - #TUBBAHOAN T EMRAP RS
BTHAAGRABSBELIARTZIHER - AHE AR —FHHMREH
Furanocoumarins % * P B X RGOS H A BHL P EHBAMG > kA T &
Ry EpERTEARBRARTHARINAZLAERE & TUETEE
AREBEHRABHERRAIM IR TN T BB ZEE  UERTHRERRA
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N~ HHERT

1 BHBAFERZER

7R AL A

#% 4% & £ Bai Zhi (Angelica dahurica radrix) ~ #,7% Qiang Huo (Notopterygium

incisum root) ~ & ¥ Danggui (Chinese Agelica radrix) ~ 5 J&, Fang Feng

(Saposhnikovia divaricata radrix)$e 3% 7& Duhuo (Angelica japonica) & 2 %, &9 4
Bk 100 RANA E 50 EH > AANKML — /8 o 8475 ether ;BB 8

RE 0 438] ether B > BATEALR AT 0 IASBIRAAE AT ERMHPLC) 5470 54 10

Bnaef -

BRI

#% & it Bai Zhi (Angelica dahurica radrix)~ %7 Qiang Huo (Notopterygium incisum
root) ~ “& % Danggui (Chinese Agelica radrix) ~ 5 J& Fang Feng (Saposhnikovia
divaricata radrix)$e 38 /& Duhuo (Angelica japonica) & 2 /> %694 84 24 50 &4
A0% BRI — B L BATH ether BRI 4 A2 13 3] ether & » AT ER B

RERRMEMEMPLC) 54 oA 10858 -

7 Al
R VBT FE G AFERTG WRBEH  ARLEH > NEXAKE

$2200 KA 3TCHRF 4 /185 BERBFRBTH TR G R% -
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2. MBABMATI LRI BBRBR M ENE

Bk E R - B YMC-ODS (4.6 mmid. x 250 mm) %4 » S48
#p B AT AR o An{E 8F 20% acetonitrile (ACN:H,0:=20:80) 2] 40 54585 % 85%
ACN » 40 £ 45 448445 85% ACN » 45 2 50 248 4% 100% ACN 50 5484
Bl iz 848 5 kA 1.0 mL/min; 4 @EBEERN 240 nm - & 5 54

WESEL BH—ETEHE > AWK 10& 588 » %% Fr1-Frl0 -

3. # X 24 Nifedipine 2 £ % #4 oxidized nifedipine 2 % k48 8 37 £ B &
F B & R x48 84 xHPLC) 4474 Inertsil ODS (4.6 mm i.d. x 250 mm) %
0 B4 (ACN:H,0: =40:60); ;xi& & 1.0 mL/min; 4 #M /884 E7 237 nm -

# %] 3] & nifedipine & % & #t4h oxidized nifedipine F+t E B EEHZ T oL o

4. BE Rz i R

A EiE a0 CYP3A4 A £ > 38 24 nifedipine 2 /X% B E 48
Y0 o BHRK MG REFeBEERBMLE  EhRAAR
R o AT K G BAT R éa o ¢y 38R (Hepatocyte isolation) » Ff 3 HR &4 AT B 4= B2 1A
% 7 2 B0 BUS Aok 88 (microsomes) o AT X HH¥p 4] 2 38k - /T X BB AL H 8k

& &30 %) 35w o

Z A da s 5 BR
REHFrREHAE AL B EET 4 AR HE#4HEE 250-350

NRAGEEREGBARERNB@E - 554 X4 & A ketamine/xylaine
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(80mg,12mg/ml) SARBELAEESIARLEY 0 A E A Imlkg - RRBRR @AT F45 0 SLEAN
heparin & %, o > B4 B — P EUE SRR iR B AT PIHR AR 14T 8 iR (perfusion) > E £

BB KB b ik % 0 R A PIZ B CEROAURAR » B HETHR

FF B, 4 B0 BE 2 3 ) B8
Bitmse £ CYP3A4 A X » 48 A nifedipine 24X # 43542 > 3 b o 47 &4

BRBPYZMG o EMFOBEFRTXITFERZIPH -

£ -BR
MVHABAINEBRZER

Bl 1 28544 %4 Bai Zhi (Angelica dahurica radrix) ~ %,5& Qiang Huo
(Notopterygium incisum root)> & 8 Danggui (Chinese Agelica radrix)~ % J& Fang Feng
(Saposhnikovia divaricata radrix)%e 3% 7% Duhuo (Angelica japonica) K B 8| 2 B #7

B mE6EH 104 40%EHZRZRFNE - B 1 AGEKABZEMET 4o
Fr2 3405 FABZEME B 2 ARF KRB Z R E T4 Fr2~ 5% 6 4
Bz E B3AERTHF2H6 FARZIEN'E B4 AR T Frl 2-
3F 4 FOABAZ B B S ARE TPl 45k 6 FARZENE RO
BEREARBEEZORTo Ll -3 28 HABRZRITE B 7 AGIE 0%BEH
BMR T4 Frl 28 FAMRZ BTG B 8 HEHF 40%BHFRR T4 Frl 5
6 FABRZEHE B9 AWRINBEHZERTsFrl 27 K ARZBITE

B 10 A18:% 40% B4 28R T4 Frl 3 2 6 FABZ B » ok 2 /03 o ¢
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R¥E PiRidEfzes  @FRZOR, MAABGE 8D ZH/ED T U

RERBTLEABRZZmm

4 X, 8 # Nifedipine $t £ X # ¥ oxidized nifedipine 2 & %% 44 & #7

B 11 » B3 2 54 F iET LK 205 845,34 oxidized nifedipine & & 4% X, & 4%
nifedipine « 3 3A4 B2 K B2 G efri A 10 448 - M nifedipine B & 12 4 >

ERRATHHERZIER

BEERIB A EENAGFA LA BREL B2 KR A EEHAS
B e 92.5-56.2% ¢ % AW 50% o LA FEMIpHIN RS B EIEM R 56.2%
B 12 - FHAKRBIAWHIER D BEFHSE 92.5% - BHFZ QLGB TIH
MK B G B EENBAG B LMK 08-825% Gl - £7F - BEFELEMH )
#50%  AAFWHMES BEEEZFOSD #EFTF+HWHH #HEEAFW
BIHENRA ST o RAFTFHIFHRRH42% ERRAHRETH 359% N 8
REH 223 % -

AREAKNB AR ErREN 20% 0 AR R Z 485 (Frl-Frl0) #4948 &
EL o 20 %o 0 4o ] 13 0 40 DiB AR RZ AR BRI HIEM 795 %0 o EER
P 1L Fr6 # 834 %k 5 MHBENBME T 2530 54 A ZBREREEZRK
2 w8 186 XBERABMERESE TR TN 4 % 48R FiS ip4)
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B A b KA 50 % (69.7 %) » EH R E I 50 % 0 4o 8] 14 4F 4o K AL B £ B4
HRHEBEZ RS RRIFENLE BB GHRMA4S 20 £ 25 548 - 40 BBEKERR
B2 AR REE T IR ETE 48.6 % S EER T IAFIS 2 Fro £ 92 2 93 R % - 484
BABHEY FEEMEZZRME wE2HT . EHFANBzRAERLS
EHHENE 14 D BRI F SR 10 B0 0B 150 45508 BRI B R
BAWHKBEFETEMZAS > LRWE T L&D ABZ RN E - 40 DERKZEH
RZALEREEFIPHIEM 485 % S BER T LA F6 B 41 % & - MEERE B
T ERWE B 3RS FER A0 DEK R AREEE D B R B EE
Wz ga o BWERAKRBZAERAETHWHTNE 14 % @R H TR 40
% 4ol 16 ERGFHHEAKMERRER BROMHRBE T EHZAY LA
WETB D RBEZ B E B 48940 DB Z AR ZBERE EHE8
27 % o 5 g 5 40 BEMHRARECTR EF ROIPFRBBEERZ AL - BF
AR Z B R LR RIEN372% Mok Frd 348 2B 57 % En
W EEREH 50 o0 o8] 17 - 40 DB R AR ZABERBETIPHIEMRSS Do o
BT Frd 2 Fi7 82 80% (79-75 %) - BHERRVE T HEERESZRH;
2 wEHSHI0- REEEMBE PAZMBEEIAESLRITE  GHEBLYHE
4% %9 7] & & 1t 4 4% Imperatorin - Phellopterin ~ Isoimperatorin » 4o B 18 - 8 5
furanocoumarin £ B F ¥4 LIy EREERG AL - BULREVB A FipdE

Mo HRBM ERBEEFWHALEME  BRURF4-556 ok 24 &TUE

R L HPLC B9 # & # » 4R34 B R B 18 KM B £ i 5 3045 -
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AR K

REBEBRENAIBEHRGBEE CYPASO 2B £ EMMAFEERR & B
BESGFABLIEGAGESRE  EHEFATERALRYEREAHAS
RS EERERURBEERS — D LRI L RBAANTRAEL TR
RSB EFEANOEBEAR T BOREHA  SS#3FRIRBTREAD S
BETHEELENRIERAESR - RATREREL T4 R EF RIFHFHR
B EATRZEMAK T HFEFHALE20 230 o482 MR > LRNAE
— R BB c ETUAASRERRTRIFEELELFT S A BN S
#9020 230 A BB EHR o REWBICSVRTRE IPFI B FHRH
BEBEBHRIIERAOBAETE  TUBE OB B TR R E— PR -
AERYTEVENFEEADGRMELERNALT - GE BT HE=ZHL &

S ERGRIEEEE  TRLREMAMEME -

12~ S RRAH

BRFEAEE BZARBNB AR R TRESELH L 388372% > 4t ~ %
B RS ERTHETH 2020 T - BHR AT EREBE2IpHEG
o REREEEENpHIAE 20000 TF o UBHZAFXGEBR RS BA BT
EAERGBEREBRR - BT FRUARLE S - HRBRHIGHHES 412%

#1359 % - HRAE 7 WA PR AR » NAET FE VR RTREZLBESR

sy,
3

AR 2R - AT URBEBI ARG LS TUNF HETEESEL
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M 11. Nifedipine $2 % 4% ## oxidized nifedipine Z H2 XM A ZRFH A B
2azZ Ry H B AH2U R A nifedipine 2 &4 W C B AR BAMB 2R H
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ma #60g ¥4 Ry B 120z ¥4 He &% 60g P& A B15g 4 e £ 60g 4
£# 38g H#4 60g # 10g EX 30g i 20g
R 38g AR 40g N 10g Fs 30g #+3 20g
K 20g =F 20g t 1 log 0 30g #iE 20g
JIk 20g kHHE 40g By 10g o g 10g Hi g 40g
& i 20g 1. 20g A% log nE 20g n & 40g
B 20g 5 ¥ 20g R 10g ait 20g ta & 10g
H+3 15g HE 10g B# 1og EX% 20g B R 15g
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% 2. £ RANABZ A W LA

% + A #BIE (Peak height <100mV)
4+ HBEEF AT E (Peak height >100mV)

23 4B N%BHZRRZBTAHEILERE

Fr.1 Fr.2 Fr.3 Frd Fr.5 Fr.6 Fr.7 Fr.8 Fr.9 Fr.10

G OBEREAR -+ + ++ o+ 4
pmonENERR  ++  ++ ++ ++ ++ ++

TR NBARERR A+ ++ ++
A AO%ANERR 4 ++ ++ ++ ++ ++ ++
WEODEHNERR 4 ++ ++ ++ ++

# + AR E (Peak height <100mV)
+ 4+ FHEREHE (Peak height >100mV)

k4 EREETRERZBERIHLEE

Fr.l1 Fr.2 Fr.3 Frd Fr.5 Fr.6 Fr.7 Fr.8 Fr.9 Fr.10

R,
3

CEEREM

éﬁm%ﬁ#&i&& - - - + + ++ + + - -

> kiﬁ*ﬂﬂ

A B, H 3% BTN el e I

HIE 0%k X B - - ++ + ++ ++ ++ - - -

'!‘lbkﬂﬂ

$ R Hor

N 40%5&51#!.:‘& - - - - - + + + - -

BEOGARERR 4 + + ++ + - -

% - EEE AR S ¥#)(80%<Residual CYP3A4 activity<120%)
+  BES S (50%<Residual CYP3A4 activity<80%)
++ BEAMLHH (0%<Residual CYP3A4 activity<50%)
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& 5 ARBAFFR(CYPIA)ZHRHHE T

Bk airel%

& ¥ & w B By R, nE

19.2 43.8 7.5 13.8  37.2

40% EH BB 78.5 99.2 41.4 17.5 81.2

. v

4% MPBRAT HREEH A%ARF NEREAR
3.1 0 35.9 41.2 22.3
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