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Abstract

The goal of this project is to develop and evaluate the incorporation the CYP3A and/or P-gp
inhibitor originally existed mainly in the Chinese herbs into the medications with low bioavailability
drugs due to the substantial presystemic metabolism mediated by CYP3A4 to improve the oral
bioavailability. The same rationales also apply to enhance the permeation of drug through skin using
specific CYP1A inhibitor.

The whole project is consisted of two subprojects and is a four-year project for each subproject:
Project A: focus on hydroxymethylglutary-coenzyme A reducatase inhibitors (Stains) — lovastatin for oral

study.Project B: focus on retinolic acid for transdermal study.

For project A :

Lovastatin, HMG-CoA reductase inhibitors, was chosen as the model drug since it has a low and
variable oral bioavailability, and is metabolized by CYP3A in the small intestine and is a known
p-glycoprotein substrate. These results also indicated that clinical application of the combination of
lovastatin and CPY3A and/or P-gp inhibitor to increase the bioavailability of the drug 1s feasible and
applicable.

We have finished all the studies that planed for the first year project. First of all, we have established
an accurate, precise, and specific analytical HPLC methodology for analyzing the model drug in
microsome and in rat and dog plasma. This built a good foundation for the further in vivo study. This
project has set up an in vitro intestinal and liver microsome system for potential CYP3 A inhibitor
screening from Chinese herbal ingredients. 56 kinds of Chinese herbal have been screened in vitro in
both rat intestine and liver microsome and enzyme activity would measure with and without the Chinese
herbs ingredient. The effect of the inhibition of the activity of CYP3 A was similar between intestinal and
liver microsome. Inhibition effect of the metabolism of lovastatin by the Chinese herbal enhancer was
also carried out in rate liver microsome in vitro. The metabolism of lovastain decreased with the presence
of the Chinese herbal enhancer.

The liver CYP3 A enzyme activity was decrease after pretreated with the Chinese herbal enhancer
orally for one or three day in rats. The results demonstrate that the Chinese Herbal Enhancers
(HUCHEO038 and HUCHEO047) has increased the above 60%~80% inhibition of CYP3A/4 activity and

three-days group has greater effect than the one-day group irn vivo study no matter in S.D. rat’s liver and




intestinal microsome. Besides, in vitro study according to the IC50, the top three over the total screening
56 different species of the Chinese Herbal Enhancers the inhibition of Lovastatin metabolism in S.D.
rat’s liver microsome is HUCHEO47 (0.13 mg/mL), HUCHE045(0.18 mg/mL) and HUCHE038 (0.27
mg/mL), respectively. These results established a preliminary in vitro-in vivo correlation in rats. This
correlation has also been tested in dog. Since the high variability (from low biocavailability of lovastatin)
and study for the large animal, the effect of Chinese herbal enhancers has not confirmed. However, the
variability of the pharmacokinetic parameter did decrease dramatically in the group with Chinese herbal

ingredient than in the control group.

For project B:

Retinolic acid is the substrate of CYP1A1l. Numerous studies disclosed that the P450 isozymes of]
CYP1A subfamily play an important role for the absorption of drug that metabolized by CYP1A in skin.
Drug known to be substrates for CYP1A have a low and variable transdermal bioavailability that may be
explained by prehepatic metabolism by the skin CYP1A subfamily. Therefore, retinolic acid was used as
the model drug.

We have finished first year project. From our past year studies, we have thoroughly search important
components from the so-called herbal enhancers according to the frequency used in traditional medicines.
Among these components, flavoids, terpenoids and essential oil etc., 56 Chinese Herbal Medicines have
been tested for the inhibition of CYP1 Al activity with the concentration of 1,10, and 100 ¢ M 1n
microsome enzyme which prepared from nude skin and liver. The result showed that 100 ¢ M
HUCHEOO01 and HUCHE 010 had 100% inhibition effect for CYP1A1 isozyme. We also found that 32
Chinese Herbal Medicines showed over 50% inhibition effects for CYP1 Al isozyme. Only 6 Chinese
Herbal Medicines screened did not have significant inhibition effect for skin microsome.

The effects of the Chinese Herbal Enhancer on the live enzyme activity (1Al and 1A2) would also
evaluated by 7-Methoxyresourifin hydroxylase (MROD ) method on nude mice after pretreated with the
herbal topically. 100 u M of HUCHEO30, HUCHEOSS, and HUCHEO033 decreasedb the activity of liver
CYP1A2 activity by 92.44 ~ 90.83 and 89.38%. 100 u M of HUCHE038 and HUCHEOSS had 95.39 and
86.21% inhibition effect for CYP1Al isozyme in the liver. This study has also successfully established a
simple, accurate, and precise high-performance liquid chromatographic method for the determination of

model drug retinoic acid and its isomerase metabolism 9-cis and 13-cis retinoic acid in plasma. This




method will be applied to the further in vitro and in vivo studies on the next year.

Key words : Oral Absorption Enhancers, Chinese herbal enhancers, Cytochrom P450, P-glycoprotein,

Permerability. Bioavailability, Lovastatin, retinolic acid
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EHRI TR GEI RANZAT PR EMBITRZGE
BROBWHBRATTLZPRENRIIVER AL E B R KRE
ABE o do P BB HE BT PR FMHIMHIHRESTEHE %
ZHpHls R 0 £ATZ 4 5% & HUCHEO045 (84.79%) » HUCHE023
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BIATP  MRBERZ M-

MseiE) 0 OARBRWMATER]  PEES] ) mfp & FP450(CYP) : P-BEE &
(P-gp) ; ®EF ; £ 8T A X ; Lovastatin
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Abstract

Lovastatin, HMG-CoA reductase inhibitors, was chosen as the model drug since it
has a low and variable oral bioavailability, and is metabolized by CYP3A in the small
intestine and is a known p-glycoprotein substrate. These results also indicated that
clinical application of the combination of lovastatin and CPY3 A and/or P-gp inhibitor to
increase the bioavailability of the drug is feasible and applicable.

We have finished all the studies that planed for the first year project. First of all, we
have established an accurate, precise, and specific analytical HPLC methodology for
analyzing the model drug in microsome and in rat and dog plasma. This built a good
foundation for the further in vivo study. This project has set up an in vitro intestinal and
liver microsome system for potential CYP3 A inhibitor screening from Chinese herbal
ingredients. 56 kinds of Chinese herbal have been screened in vitro in both rat intestine
and liver microsome and enzyme activity would measure with and without the Chinese
herbs ingredient. The effect of the inhibition of the activity of CYP3A was similar
between intestinal and liver microsome. Inhibition effect of the metabolism of lovastatin
by the Chinese herbal enhancer was also carried out in rate liver microsome in vitro. The
metabolism of lovastain decreased with the presence of the Chinese herbal enhancer.

The liver CYP3A enzyme activity was decrease after pretreated with the Chinese
herbal enhancer orally for one or three day in rats. The results demonstrate that the
Chinese Herbal Enhancers (HUCHEO38 and HUCHEO047) has increased the above
60%~80% inhibition of CYP3 A/4 activity and three-days group has greater effect than
the one-day group in vivo study no matter in S.D. rat’s liver and intestinal microsome.
Besides, in vitro study according to the IC50, the top three over the total screening 56
different species of the Chinese Herbal Enhancers the inhibition of Lovastatin
metabolism in S.D. rat’s liver microsome i1s HUCHE047 (0.13 mg/mL), HUCHE045
(0.18 mg/mL) and HUCHEO38 (0.27 mg/mL), respectively. These results established a
preliminary in vitro-in vivo correlation in rats. This correlation has also been tested in
dog. Since the high variability (from low bioavailability of lovastatin) and study for the
large animal, the effect of Chinese herbal enhancers has not confirmed. However, the
variability of the pharmacokinetic parameter did decrease dramatically in the group with

Chinese herbal ingredient than in the control group.
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(nonconjugation) & fE 3 i 8 4 BERR » 16 3 BT £ 89 CYP #4945 30% - @
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P& #] paclitaxel ~ docetaxel Fo vinblastin &) B 1 & IL 4% . Van Asperen %
AR & T EEE P-EE G 7% SDZ PSC 833 #7 paclitaxel O AR #)
RENZE BEBRNP-BEGWFHBNBERBEN - CAEETS
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LRy A AR EHEET A oREhyEER D
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JE AT P45 Bk 7 cyclosporine #94X ¥4 A7 50% A L 3T T/ CYP3A
#7 cyclosporine £ 8 T A & ey E & * o Fricker fo £ Bl #£ 4] A2 & %
WA KRB EHGE T cyclosporine (IR N T 5 EX T P-BER G ¥
cyclosporine Rk 89 € &4 > o 5 sk 4k R K 5T cyclosporine &4 7B i f2 1%
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glucocorticoids ~ retinoids #v leukootrienes #94% T 4k 8B B3 B F A A M
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BEEABRHR CYPRAR—MBERNER  THRIZEENGLWETA

£ o

— B O RESY £ E TR RIEE E ] - Hellriegel”
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ketoconazole, fluconazole, clotrimazole, micronazole, erythromycin,
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17-a-ethynylestradiol, tri-acetyloleandomycin, gestodene #¢ quinine( Watkins
1990)#k & T A4 4] CYP3A 2 P-gp Z/E 1t > M w2 F HRIL -

o FHREGZIEERAAGIPHIBZTEARAG A RRGEYETRE
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— 18 CYP3A ¥l B AN EMARTRA R » RAEA NG BB
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20 W RIVER B AT FHp R BIAPER RABT > EF RS 5RE

HWARIE -
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CYP3A &M -

RGP HRET ZERLE 0% ~75% HTEBRTOTHELE  FH—
RRMIEME RGO BMIRF S - RBEBARAELERS  ISORRFT E4
Licorice(H X P XA )F 210 ME T R P E AR FEABA - It
b+ & % B 84 2 licorice (71.4% ) ginger #v jujube 894 P 48 % 5 %1 & 42.9
% ~31.9% E2IOBEFTR I RN T - £ BAREHR(E _IR) > PRES
HAE AL LATE 210 #R F 0 #8479 & licorice (71.4% ), ginger (42.9% ),
hoelen (35.2% ), paeoniae radix (32.9% ), jujube (31.9% ), cinnamon (29.5
% ) e
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b g% 57 6,4 flavonoids »  isoflavonoids ° terpenoids & essential oils
F REBMERZCETHEIATEEINBAHEIARTRER > &
SEATH BAER S PR ET] F AR H] CYP3AJEM - & BAT Sk
B B & CYPIA ®fE % 8 8 F 5 T 15 A ketoconazole,
beta-Naphthoflavones & « -Naphthoflavones #4 % ¥ B8 3£ #] -

CYP3A ZRMGAT T EEARAE A B ihed £ B R A5 > B8 CYP3A #p
FBHAGEMREEETHMHE
I BABTRARXSEERTGEY -
2. £8% CYP3A Rift4peg 49 -
3. %% CYP3A R P-BBZ a My %dp -
e LG e TR
1. 458k -7 e 7 %) — felodipine, nisoldipine

Y

HMGCoA #p 4| #] — atrovastatin, lovastatin
I 48 &5 % B 4 — terfenadine
%, 9% 4 %] B] — cyclosporin

5. 4tk /4 B —paclitaxel

el e

6. HIV %& & #p %] B — saquinavir
F i+ E]A& s Lovastatin 4 4 X, 2 > H Ahydroxymethylglutaryl-
coenzyme A% B &§4p #] % - LovastatinZCYP3ARP-gp#y % % -
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1~ SDrat:6-98B K BEREXRHHF <

2~ # 3 : bovine serum alumin(BSA) - glucose-6-phosphate °
glucose-6-phosphate dehydrogenase * NADP » NADPH » NADH -
Lovastatin’ Simvastatin # 8 Sigma Chemical Co., St. Louis MO., U.S A.
acetone’ chloroform - formadehyde » glacial acetic acid’ glycerol methanol

ether 3 & Merck Chemical Co., Frankfurte » Darmstadt > Germany.
3 PREIMARBEEDNG

Kook

1~ Emshuhie e
POk BE W 4 7 kS A Alvares o Mannering(1970)2 75 7% © #§ 4R £, LA 7
SN XA E  LHRERA AT HABREHASIR4C B
M BN 115%KCLERPZBA3I R LS Fha&Gad  his
Bs B 0 UBRAKUKRE S8KN  FUIBE o AF T84 u A 1.15%KCl
Bk ¥y 8 #% (Teflon pestle-glass homogenizer) ¥ R &% 6 Rk - it
UKCUERFAR I BaREZBH  EABESET U £4
°CF > 9000 Xg &< 20 548 RIFAMMBRTEN»Z LF
Ko B KCIERBERA 412848 & 684 2 Backman L8-80M
£ 4°C F » 22 100,000 X g & 1 /N BF 0 B0k 28 v0 ik - B 2L KCl
BRBIER AN ESRIER £4°CTF 0 22 100,000X g B
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1 /8% » BR4% washed microsome * Lt & & X 0.1M KH,PO,4-K,HPO, 4
ik (pH7.4) » % -718°C F4&%F -

2. B EasEZIRE

2 A Lowry( 1951 )2 A 7&-34 0.1:0.2>0.3>0.4 mg/ml Z bovine serum
albumine A2 5% R R LHELAKAHBZMABE FR 0N 2 m]
alkaline copper /&% ( & 2% NaCO3/0.1N NaoH > 1% CuSO4.5H20 -
2% NaK tatrate 32 100 1 1 : 1 &AM ) @ £REHE > AR TH
E 10 5484 suA 0.2 ml IN Folin-Ciocalteus pheol /& » SLEP3R & 34
43 F 30 n4E - ko KA 4TOnm 2 RAE > FAE 30 54N
TRCARARELBEREARLEEDFESA® T RFMRABBFRZ
TEEeE -

3 ~ Cytochrome P-450 2§ Z B| & :

75 B Omura fo Sato (1964) 2 — & bws £ B 8k o i & [AF

BB ER > A 2ml 2844 1.0-25mg/ml K& 8 2 & KAFZ AUk a2

%% 0 A #) 1 mg Z Sodium dithionite F 34 & » 4 %) pipet | ml

FAFHESLEM P o #F Hitachi 557 UV-Visible spectrophtometer

B 350nm Z 550nm A EHZRE ; TRE W FHhSlbEigERE -
ERIEANCOILS £ > AEkD e - FiEeshkk 450 nm

ML R KRR R Bk & 490 nm BFZRAER £

4 ~ Erythromycin-demethylase Z &M 3% :
EMZ B E B A Pohl & Fouts (1980) 2 Hix- A2 %BEE
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# % 0.125 mg 2 & AT BB F R REER ¥4 0.1M Hepes buffer
(pH7.8) » 5.7 mM glucose 6-phosphate » 1.4 ¥4 glucose 6-phosphate
dehydrogenase > 5.7 mm MgCl’ 1.8 mg/ml bovine serum albumin #2 1.9 uM
7-ethoxyresorufin » #8884 & 1.2879 ml> T G/&& I RAE L 0.54 uM

NADPH Z e NF 45 » 4& 16 X100 mm 2R E 7 F 37 °C &8 3k & 4% 79 88
R 10 44&1% 0 2L 2.5 ml methanol #.k & /&> 1L 180 X g & 10 4
SEEME G H A 0 B EFRA L 550 nm A E ik & 0 585 nm A5
Sk kFZELBRE - £5 0.0 uM - 0.1 uM Rhdamine B 42 & 5% ¢4 2
iR BB F X 3A4 REF M -

5 » Nash reagent Z &3 & :
EMHZ R E TR Pohl & Fouts (1980) 24k - RS HGE &

%0125 mg 2 & AT AL RS R FR 0 RIEER P4 0.1M Hepes buffer

(pH7.8) 5.7 mM glucose 6-phosphate > 1.4 ¥4 glucose 6-phosphate
dehydrogenase » 5.7 mm MgCl > 1.8 mg/ml bovine serum albumin # 1.9 pM
7-Methoxyresorufin> 4828 #% % 1.2879 ml> 4% G 5% 4h » RAE L 0.54 uM
NADPH Z fu A B 46 » 4 16 X100 mm X% & F 37 °C {283k B4 /3 &
FHRE 10 7484 14 2.5 ml methanol &k R &> 2L 180 X g &5 10 4
SEAMRE AT R SRR EFRA N S50 nm Ak & 0 585 nm A4
HERBFZEA%E -5 001 pM > 0.1 uM Rhdamine B 12 £ /5% 49 &
AE B2 3Ad RBEM -

6 ~ HPLC 24 # 3%
HPLC & X Waters 3 R %48 & #5471k » BHr4E24 Cg (5-1m - 250
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X46mm) EEA 238nm: Hik A 1. 2ml/min> #8448 A[( ACN:0.025M
sodium dihydrogenphosphate ) (65 : 35 v/v) pH4.5] » & Isocratic 7 & 4
oo A2 # 5L A simvastatin °

BAsh 1.

(—)AE &#FEH Lovastatin Z B HEH R

AHREZBH:
ARARHOEIZEMNABNTRLBREGALAE B EHIKEL

Lovastatin (A% K4 622 CYP3A #p4|#]) % > Lovastatin £ K & &,

BRNZRK - 2 HRBRER - @aoHE—BEHRIHLEEKRE

8.2 f# + 2 Lovastatin * BF 7] 4340 Lovastatin £ K @ R8N X BRI K

WA BN > B THBEAGEZ CYPIA 4 Bl 28 BRI R » B

SUREHEMN > TP REMEBV I RHERTAE -

Kms i -
A #&# - K& & (Rat) -
B. & % : Sprage-Dawley °
C. RiR:B#HEETRGMT -
D. MA%TRASH - FEAHA 6-9BK -
E. M&FREET ROAIBERAA T RIZBERED A

200-300 3, °
F. RFm7 K ERSARR -
G Bm#E: 20 82K -
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Koy -

AE R4 E

%A E Y& B8k E £ Lovastatin /8] R 2| &
ik (#H—%) -

BRRERF L

F#AKE 4 - Lovastatin ARBE B ERERE > A E— B EHRES

FRHE o
FRAES  WEAFUBKELS T K BANALE > Bt ARG AH
BRiES LB XA ESGZEHTANEBREBAR - B
B AR IRES B ORIEA 2t TS Ry 2 4 g
THRREBGHL LM -
By ARz 84
S R4 Rz CYP3A 4| Bz BB g nidd2a5r U6
RBEWEE LB EHRRA A 0.5-1 mlkg -
BRI 2 5

HHFH B LB EILLBE Lk

ok 7
H-MRAEENM -

ARBLBARFAREHN

Exixit
A iz B EAEE
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R 2 EBARETRETR  LERLBE) —BZ @R AE
BH o ALBHSHHEHRBEL —RORERERARE BIETE B
KoBMBBRREEZLTAENRYE  ATRABA M BHKE
B — T2 5 MmE -

B. ithzE#F

LEBRENYE FAEMARBMKRAEETEEZZRERFAER
ey R BARERK -

C. AL E%

REBHBBEEAALEBETSAHEK 2030 & - BEEZHEETZ
30 2 70 $9BBF > A EREER 12 ) FHRAE - £2FTR
B KEBMRERAELENRBET -

D. &heit

£344 & Purina Mills 7 &) & & & & 4%3E 2 Rodent Chow® #5002 >
A AEBRAERE BATRAREER

E. gksK
BRK By S TR AR -
F. M5 7 &,

Gz o a U BEA S BEREHKA Xybion MR FIEM L HE 0
EEREHRGEMENHHY -G hmae BHEVE6E

R o
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i EhH Lovastatin e9 0 BB M AFB AFEE 10 £ - —@ 3
EHl 4 458 B R4 CYP3A #p#|# 2 Lovastatin ; B — &A% %
48> 5 A4S CYP3A #p4) 8 2 Lovastatin o oy X UEFIRE
S H KA BEIT NGB -

H SRk

ML

AB A URARIIEE T XS EUFEHRIEE TR B KRG AR
Fhti o EBETAIULMERRKGRMRE - ERAGR 8 FHHPIRAE
% (A=)  BERGREBABEA—RHIE TP LURBRLER
BT H ARG AR BN » 24 > Lovastatin A HkESH & X
AR B EA 10mgkg-484% 1,3,5,10, 15,30, 45, 60, 90,
120, 180, 240, 300 #2 360 #4284 K& K EAH I L 0.5 ml FEiwA
BMEXAE - AOMAT A mARMEEE L -80 CZ k¥ -

AEERFETHM 2HREETEMBL > DANAEEZ S > #§
M= FAbm b e g -
I A&

BAEAAMA L TR Z S 2R A48 B #7322 47 £ ¥ 2 Lovastatin -

TR

BEHEHMREARBOSHBLENERAE SO il B9 BLE
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B H k6 E Lovastatin £ KE R BN L REHL LY a5 A g
TR -
B3t ot -

BHE R BRI G ARE BRI REGE A EHm F34E RAZ
BE A ERLEAE ANOVA BLE TR E ST F ik -

()X & & U MRLovastatinf B A 2 B &H B o %
FHRZBE

ARARAERBAOAEBERLBE ARG B AL£E— B & 0k Lovastatin
(S RFoinEz CYP3A #p#]%|) % > Lovastatin £ X & RAHBA X R
B HERBREL - Ba ot E—REURLGERAGRZ AT FZ
Lovastatin BP %] 440 Lovastatin £ K & S, B A Z R ¥ KRB R BERIFA
3 T3P 652 CYP3A 4 Bl 22 By R -

Twmey :
A #&$8: K8 & (Rat) -
B. & % : Sprage-Dawley °
C RER BHEERGHHT < -
D FMefosmas: FEAR 6IBKX-
E H&ETREE AOAXHERFAAT REFXBERE A

200-300 x, -
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BaAA AR ER
G E%HRET 12 2L -

Twmpn

AEBALEBEBRBELKELSMAERILEE Lovastatin E8] R3] &
ik (H—%X) -

BRRBRERY®

O Ak o Lovastatin ¥ RIBFH EFER E > UE B EoRFT KL% -

ARG  LEIRORFIMEANALE Bk RRERA RS
By XAERAZENTRANLERHBALR -

BBz Y4
S AL HEZ CYPIA h Bl EMB A B UBEZEREE

E

RIBEHRE  EHBRHMBEANAE 051 mlkg -

BB 2 0¥ ¢

HWHEFOBRA LB EICERE LR EBLBEEAMEHY
M REEH
8wt

A Btz B REERE

AR# 25 EREARET SR TR LBALBE VP -HBZBRIAEE
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B AL SRR EL KR ZERKILRE B1E1T 5 B
Ko GBEEEFLTRAENARY AERM BT MY 8B
B — A2 SRR E -

B. &4z E4F

LEBBRENE  EAIEMERMKREETEEZZIARAEFTAER
Seh K G RHIFHRK -

C. Bt AR

Kb SR AR R R ERR 2030 B BEEHAT 2
30 £ 70 BB Y 0 B BREER 12 SHARL AFR
BN KB AHHEEAAERBEY -

D. #4413

£5#4 2 Purina Mills /3] # & 56 8 4% 3E 2 Rodent Chow® #5002 >
B AEBRPEE  BEAERAFEER -

E. &K
KB B RE R
F. r#aam 7 K

Bz B E A BRELRR Xyblon MARZFEMK YA £
EEREORGEABENHB G -G hdn FEEVAFE6 &

HE o
G. ik
W84 Lovastatin ¢ BB M AHELTHE 10 £ - —84
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Rl BB RAS CYP3A #p#)# 2 Lovastatin ; 5 —44 4 5%
4 ¥ B4 CYP3A #p#]# 2 Lovastatin 448 5 X L U TR H
KIFBEIANRE -

H. Xikd &

o B 24

KARBUBHRIGEEH B KRG ABRF otk EFEETATUACEE
HREEME - TRERE FHHPHREZ (ZEUL)  HKRE
REBRAELE —MRFEEFURMALERRBBH ARG EFER
B /1 > 24% > Lovastatin MO RF X EANKF ¥ BEAH 10
mg/kg © ¥ %4 0.17,0.33,0.5,0.75,1,1.5,2,3,4,6,8, 12,16 $1 24
PNEE KRG RBEYIRERA 05 ml BAANBEZIFE o L5 AT
FrE stk 34 -80 CZ KM ¥ o

TR TG ZERAETEHMRL  ABANAEE S > i§
M= BAemfE 4 -
L ko

BAERAAF R O B RE R4 B A0k 54 B F 2 Lovastatin ©

oA AT

BEMBEMRREECEPMEGENEME 20~ 0 F5 0 FUR
BT EfEHE Lovastatin £ K G RBN X LB EH L L3 > M i
THE-
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st A A

B RE BT XRE FREREE— @i P41 AR
#BE o WwHEERELERE ANOVA BETH BRI F ik -

(Z)# % Lovastatin #E| M BHL2ME. R TEHMETRIAZ R BT
SRR SPREIGNORABTARZAR -

ARz B

ARARHEIEEHAERNER LB AEE— B E 0 MR Lovastatin (4
KA AL E2 CYP3A #p#4] &) 4% > Lovastatin 2B AR Z R ~ 7%
BYRER - Bao BB E0RSELEH 2 6K 2 Lovastatin
PP o] 4% %0 Lovastatin £ # B2 9 2 Rl ~ R ARBERER > LT HE AP
#2x CYP3A #p#| Bl R EREHRK -

Kooy :
A ## ' % (Dog) -
B. & % ! Beagle -
C. &R & : Ridglan Farms, Inc., Mount Horeb, Wisconsin °
D. M TRME  FERH  69BAK -
E H#&E%iEE: &@M%5 Beagle 2 2 &5 E M)A kiF2

HEKES 9-12 &F -
FoARRFR  BEHBFREI AT RN FRAERI  BEHIH
B skt L3t B HE AIE — R I -
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G EWm#E S GHpE 5 Sy -

Tair -

P BREBHRBELIRELENEEAE Lovastatin {f8] R 3 Ak
(#h—%) -

BLREBAT K
oAk e Lovastatin 4 RFE M EALE S UE—BEFORTALE -

ERES WERZUORFXBERANALE S Bt NHORLES
RATEIFZEHRTRAN LR B AL -

Lok R R

SE AR EZ CYP3A #p#| Bl BB A UBE 2 EREE
EHRE  BHEOBBEALDA 400mg & 038ml-

BB 5

RBFABE LA AR RE LRARB LA AL T
- RIEEMN

KRRt

A BB REES

NN

A& 12 ENHARETSR TS  LBELBEV B2 BEBRE



BAR ) AL iR SR R — R B RILRE BT R R 4L

Ko arEELTEE c AERMABAT ML b E
B — R Ee H
B. X E#E

A BBEIE  SHEIEAEBMKREENTEEZXIAETAER
S e IGHEHR -
C. HhheABE

HEmAAEEREEFAH R 2030 B BREESF AT X 30
2 70 9RBEP o B BRMEER 12 PEFRLE-ATHREBA
PEEEEAAARSBEF -

D. #4n4

£+ % Purina Mills 7 &) & &b &5 E £%3E 2 Rodent Chow® #5002 >
EHAEBERVIEE  BAERAFAELAR -

E. gk
ok B B TR AR -
F. #3358 F X

Bz AR EA SRR REKA Xybion AR FEE > 4E > 5
BERBAOBBENHYY -G ARE BREVAEOOENH

G. © i

W4 Lovastatin 894 BB M A AT HE 8~12 £5 - —4&
Birlim o 8B R4S CYP3A #4|# = Lovastatin; % — &5 %
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Bria o 458 B A CYP3A #p#]# 2 Lovastatin - 248 7 & £ A0 R
FRBEIANBHE -
H 3R s

e

AREHFUEAGIKIEE T X G ATl B EAN UL THEA
BB EREFHPHRMAL (ZFRE)  BHEBREL-R
#EE P UURIAL B RBAATFH A AT RGBS 0 244 > Lovastatin
UROBRAEXEAHEF B ES 10mgkg- £4%4% 05-1.0-1.5-
234569128 18/ \EFBHHESIMER A 05 ml EHABE
ZRFE - AR 0 PRA ARGETFAE 80 C kP -

AEERVAETEN  Z B REEETHMRL MANAEEG B
=R b g e 8L o
[ 3Rk 5

BAE R U O B2 AR R A E A E - #7 £ P 2 Lovastatin o

ToH a1 -

EMBEHMREABBOAFLENEMAE LR i B HUE
BFEfEE Lovastatin AR BN Z X EEHL L8 GEBAHARTH
i °
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FHRBUBHNGM T RARSE  BRFEREE—EH M FHE
BIZEE B E2HE&RF ANOVA BLETH &%t Hix -

% HRERANR

1.2k TEHEFZRE T AT EET R Bt a2 flavonoids -
isoflavonoids s terpenoids % essential oils % £ S 85 Pk g8 &g
SEHRZFEIF(wEk D) BAANZIN TR FHEBIITRZA
BERGwEA ) BB RAT T L2 PREIRIIEFRFLEE

sho BRITREARE c WERETATRECEIRETREZMBIGE
Tk THRGHERCAEEBENZTEES -

2. FPAEBMEIHNSRARS T EEI Ko HHM Lovastatin RILE ¥
o KT T R AKX #E Lovastatin AT+ % P 8 8 3] 42 AT P 4k
BOEHZH B RTIREEABMEK(E —~E 1) EL&RUnHR
BEH(ICSO)RMBET ¥ REI | HERMNFHMMBEREZNHBE (o k
=)« R#Z %43 % HUCHE047 (0.13 mg/mL) » HUCHEO4S (0.176
mg/mL)& HUCHE038 (0.27 mg/mL) - & HUCHE038 (0.27 mg/mL) = i
HREFREENHEIN PR FHZHARERAL T~
TRETHERTRZ I -
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. ARRERZE—FRIUNAGMELLBRNET RS DO TR

R UORBEFTEEI 2 HFFUBTEER LOBUNETR - £ 28T
HUCHEO38 &M AT 85 ¥4kt EMZinsl R % 51 80%L &
HERZRZHFEANER— R(wB ARE+): @ HUCHE047 #8548
BZ IR R o I P AR BB M 2 30 3] R BUR(E R i 60%4
EZWHHER) (B ARE+ ) AEREEHNEZRABIRERN T
fhiReBE BRI S OEN - BN MR EeiE o

ATEIRAREEGNHABNERIDATHRHEL > UORBE TR
5] 2 7 ik S HHE X 8 Lovastatin 74647 4540 b 60 B8 M AR B X 3P4
NS RERAS P EET] Ry ¥» Lovastatin BRI ZFF - BiTEB =
RZERER(W B+ =R B +=) T8 A+ HUCHE038 7T 3% hu it &,
¥ Lovastatin Z B - AN FTHRERZZ S EMRAHE » KREBRINM#ME
PBATT > MKRERZ—HMH -

5. KR8 B A A ES Lovastatin £ 2 A X2 THGEEEZ KGR AN

O Ak Lovastatin % #2554 — B A 14 T 2L Bp i 47 o
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B uhag

%

NE -2 CRRZIER 84

1T —£TH24 X% Lovastatin # microsome &% » A 4
ho 2 QR AR Gz o RENRERGOIH T E AREBERA
(LOD)=T{&iZ 10 ng/mL. b3 FERADARE T HIRBERZ TR
G e

QR NRARTOEEGX A+ A TEEI R BhRHLs
flavonoids » isoflavonoids » terpenoids A& essential oils % £ & B P #¢
AgE EMRSTRXIGEIAF RAATIFPARE FHEST
RZGELER RpH B R+ LXTRERMIVEF AL LR
S T RBARE] c WERETATRECEIRETRAZZRING
B R TARHBELRAAENZ T HEES -

BIEBEREE R HN SR TS T 4% 3| R # 7 Lovastatin RAL &9 %
%o KREWRT ALK E Lovastatin WaT+ 4 b 8 8 3] 2 ZAF P&
A EMZWHBRTIHEBRHEN c EERUHRAL+
(ICSO)R BT T R EF| HERAA PRGAE FHZWHBRAE - HiT=
% 4% % HUCHEO47 (0.13 mg/mL) + HUCHEO45 (0.176 mg/mL) &
HUCHE038 (027 mg/mL) - & HUCHEO38 (027 mg/mL) + # % gz
BREIHEIFFHRE SHhzpFBREABM TE—FEE
BBETRZ KM -
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ARATREZE—SEIUNE Y EEAABRETRGMOTHRER
UMORBRPEEI 2 F R AT ALZALORNTS - 28T
HUCHEO38 &M AT 87 P A3 22 R % 5 80%4
EBLERZRZHERRANAR—X o @ HUCHEO47 8857 #8450 2 3 41
MR R T MY FHZH R REIR(E TR E 60%4E 5 2
HHAR)ATREEHEZARNBIIRBNN S HEHBR TR
TR Bt U B e siE

SERITUELEATRMAG MR > THEREHRMKEEE U
H R IRZ A U invivo BB Z A 12 &% Lovastatin % &
RPR#ER - LELPRELABAUN SRR P EE Ao H
7> Lovastatin R YL &9 % % o b 82 Xk "Duggan D.E. et. al.,(The
physiological disposition of Lovastatin ; Drug Metabolsim and
Disposition, Vol 17,No. 2, PP166~173.)" ¥ 2 4 £ 554 » R Bp
“Hydrolysis of lovastatin to Hydroxy acid was ~50% and 10%/min for
mouse and rat, respectively. But only has 0.8%/min for dog and
0.4%/min for human.” - & $b4% %0 Lovastatin £ f o & P X H#T 5
50%/9748 - HRERATRHMAGHMER > NEREHMRKELE
EU BRI AZEX - EREE invivo BRZA -

OCLEIURRUGMMABRNERGMATRER  RORBRTHS
N2 7 ik AR K B Lovastatin #4778 4 L o4 B A B X0 344
NS RRS P EET] Ry LovastatinB il 2 H % B AT48 18 =
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RZEHRER  THEBETHUCHE3S T 3 fuid X, # Lovastatin 2 98 1
N ERERZEEMRABE  ATRNMBEITT  URER
Z — B -

TRERETIFGHBEIAHN SRR A P & E3| & 5 Lovastatin®
W HE S RN A ERABNET RSO TRIEL > O RE
BRYREINZFEUEBITAELALNBATR AN EAAHRKE
FEE U RIS ZA 0 UfEin vivoBBRZA UK Binsh A e
RNEBRGHOTREX > UORBEFEEI 2 H EUFRFEX &
Lovastatin ™ #4725 LB AR BB FEHE NSRS T HRE
2] Ay # 7 Lovastatin B 4x 2 & 25 % s R4 & 3 Lovastatini & 2 3%
AR mAT A P2 2RS4 Hydroxy acid & % kg Lovastatin
ZRBIG T BERTIEHBORBREETHERIBET &
AEREARR

8~ 58 UK

1. Bailey DG, Arnold JMO, Spence JD. Grapefruit juice and drugs: how significant is
the interaction? Clin Pharmacokin 1994; 26:91-98.

2. Bailey DG, Spence JD, Edgar B, Bayliff CD, Arnold JMO. Ethanol enhances the
hemodynamic effects of felodipine. Cliu Invest Med 1989; 12: 357-362.

3. Edgar B, Regardh CG, Johnsson G, et al. Felodipine kinetics in healthy man. Chin
Pharmacol Ther 1985; 38: 205-211.

4. Blychert E, Edgar B, Elmfeldt D, Hedner T. A population study of the
pharmacokinetics of felodipine. BrJ Clin Phaermacol 1991; 31:15-24.

5. Lundahl J, Regardh CG, Edgar B, Johnsson G. Effects of grapefruit juice
ingestion-pharmacokinetics and haemodynamics of intravenously and orally

38



10.

11.

12.

13.

14.

15.

16.

17.

administered felodipine in healthy men. Eur J Clin Pharmacol 1997, 52: 139-145

Regardh CG, Baamhielm C, Edgar B, Hoffman KJ. Pharmacokinetics and
biotransformanon of 1,4-dihydropyridine calcium antagonists. Prog Drug Metabh
1990; 12: 41-86.

Guengerich FP, Brian WR, Iwasaki M, Sart MA, Baarnhielm C, Berntsson P.
Oxidation of dihydropyridine calcium channel blockers and analogues by human liver
cytochrome P450111A4.J Med Chem 1991, 34:1834-1844,

Bailey DG, Bend JR, Arnold JMO, Tran LT, Spence JD. Erythromycin-felodipine
interaction: magnitude, mechanism, and comparison with grapefruit juice. Clin
Pharmacol Ther 1996; 60: 25-33.

Kolars JC, Schmiedlin-Rem P, Schuetz JD, Fang C, Watkins PB. Identification of
rifampicin-inducible P450 T A4 (CYP3A4) in human small bowel enterocytes. J Clin
Invest 1992; 90: 1871-1878.

De Waziers 1, Cugnenc PH, Yan CS, Leroux JP, Beaune PH. Cytochrorne P450
isoenzymes, epoxide hydrolase and glutathione transferases in rat and human hepatic
and extrahepatic tissues. J Pharmacol Fxp Ther 1990; 253: 287-294.

Lown K8, Bailey DG, Fontana RJ, et al. Grapefruit juice Increases felodipine oral
availability in humans by decreasing intestinal CYP3 A protein expression. J Clin
Invest 1997; 99: 2545-2553.

Relling MV, Nemec J, Schuetz E. et al: O-demetheylation of epipodophyllotoxins is
catalyzed by human cytochrome P450 3 A4 Mol Pharmacol 45:352-358,1994

Toffoli G, Simone F Gigante M. et al: Comparison of mechanisms responsible for
resistance to idarubicin and daunorubicin in mulitidrug resisitant L.oVo cell lines.
Biochem Pharmacol 48:1871~1881 1994

Wacher MJ, Chi-Yuan W. Benet LZ: Overlapping substrate specificities and tissue
distribution of cytochrome P4503 A and P-glycoprotein: Implications for drug
delivery and activity In cancer chemotherapy. Mol Carcinogen 13:129-134, 1995

Harris JW, Rahman A. Bok-Ryang K, et al: Metabolism of Taxol by human hepatic
microsomes and liver slices: Participation of cytochrome P450 3A4 and unknown
P450 enzyme. Cancer Res54:4026-4035.1994

Hendricks C, Rowinsky E, Grochow L , et al: Effect P-glycoprotein expression on the
accumulation and cytotoxicity of topotecan (SK & F 104864), a new camptothecin
analogue. Cancer Res 52:2268-2278,1992

Wils P, Phung B Warney A. et al: Polarized transport of docetaxel and vinblastine

mediated by P-glycoprotein in human instestinal epithelial cell monolayers. Biochem
Pharmacol 48:1528-1530,1994

39



18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Sparreboom A, Van Asperen J, Mayer U, et al:Limited oral bioavailability and
active epithelial excretion of pacllitaxel (Taxol) caused by P-glycoprotein in the
intestine. Proc Natl Acad Sci USA 94:2031-2035,1997

. Borst, P; Schinkel, A H,; Smut, J. J. M., Wagenaar, E.; Van Deemter, L.; Smith, A J ;

Eydems, E. W. H. M ; Baas, F.; Zaman, G. J. R. Classical and novel forms of
multidrug resistance and the physiological functions of P-glycoprotein in mammals.
Pharmacol. Ther. 1993, 60, 289-299.

Fojo, A. T.; Ueda, K.; Slamon, D. J.; Poplack, D. G.; Gottesman, M. M_; Pastan 1.
Expression of a multidrug-resistance gene m human tumors and tissues. Pr6c. NatL
Acad. Sci. US.A. 1987, 84, 265-269.

Thiebaut, F.; Tsuiuo, T.; Hamada, H.; Gottesman, M. M_; Pastan, 1.; Willingliam, M.
C. Cellular localization of the multidrug resistance gene product P-glycoprotein in
normal human tissues. Proc. Nal. Acad. Sri. US.A. 1987, 84, 7735-7738.

Wacher, V. J.; Wu, C. -Y,; Benet, L. Z. Overlapping substrate specificities and tissue
distribution of cytochrome P450 3 A and P-glycoprotein: implications for drug
delivery and cancer chemotherapy. Mol. Carcinog. 1995, 13, 129-34.

Wacher, V. J; Salphati, L.; Benet, L. Z. Active secretion and enterocytic drug
metabolism barriers to drug absorption. Adv. Drug Deliveiy Rev. 1996,20, 99-112.

Murray, G. L; Barnes, T. S.; Sewell, H. F; Ewen, S. W. B_; Melvin, W. T; Burke, M.
D. The immunocytochemical localisation and distribution of cytochrome P-450 in
normal human hepatic and extrahepatic tissues with a monoclonal antibody to human
cytochrome P-450. Br. J Clin. Pharmacol. 1988, 25, 465-475.

Fitzsimmons, M. E.; Collins, J. M. Selective biotransformation of the human
immunodeficiency virus protease inhibitor saquinavir by human small-intestinal
cytochrome P450 3A4. Potential contribution to high first-pass metabolism. Drug
Metab. Dispos. 1997, 25, 256-266.

Tateishi, T.; Soucek, P; Caraco, Y.; Guengerich, F. P.; Wood, A. J. J. Coichicine
biotransformation by human liver microsomes. Identification of CYP3 A4 as the
major isoform responsible for coichicine demethylation. Biochem. Pharmacol. 1997,
53, 111-116.

Wu, C.-Y; Benet, L. Z.; Hebert, M. F; Gupta, S. K.; Rowland, M.; Gomez, D. Y;
Wacher, V. J. Differentiation of absorption and first-pass gut and hepatic metabolism

‘in humans: Studies with cyclosporine. Clin. Pharmacol. Ther. 1995, 58,492-497.

Kim, A. B.; Dintaman, J. M.; Waddell, D. S; Silverman, J. A. Saquinavir, an HIV
protease inhibitor, is transported by ~. P-glycoprotein. J. Pharmacol. Exp. Ther. 1998,
In press.

Vincet J. Wacher, Jeffery A Silverman, Yuanchao Zhang and Lesliw Z. Benet. Role

40



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

of p-Glycoprotein and cytochrome P450 3 A in limiting oral absorption of peptide and
prptidomimetics. J. Pharma. Sci. 1998, 87,1322-1330.

Schuetz, E.G.; Schinkel, A. H.; Rolling, M. V; Schuetz, J. D. P-glycoprotein, a major
determinant of rifampicin-inducible expression of cytochrome P450 3 A in mice and
humans. Proc. Nat. Acad. Sri. U.5.4. 1996, 93, 4001-4005.

Fricker, G; Drewe, J.; Huwyler, J.; Gutmaun, H.; Beglinger, C. Relevance of
P-glycoprotein for the enteral absorption of cyclosporin A, in vitro-in vivo correlation.
Br. J. Pharmacol. 1996, 118, 1841-1847.

Ducharme M. P.; Warbasse, L. H.; Edwards, D. J. Disposition of intravenous and oral
cyclosporine after administration with grapefruit juice. Clin. Pharmacol. Ther 1995,
57,485-491.

Lown K S.; Bailey, D. G.; Fontana, R. J.; Janardan, S. K; Adair C. H.; Fortlage, L. A_;
Brown, M. B.; Guo, W.; Watkins, Grapefruit juice increases felodipine oral
availability in humans by decreasing intestinal CYP3A protein expression. J. Clin.
Invest. 1997, 99, 2545-2553

Shimada, T.; Yamazaki, H.; Mimura, M.; Inui, Y.; Guengerich, F. P. Interindividual
variations in human liver cytochrome P450 enzymes involved in the oxidation of

drugs, carcinogens and toxic chemicals: studies with liver microsomes of 30 Japanese
and 30 caucasians. J. Pharmacol. Exp. Ther. 1994,270, 414-423.

Watkins, P. B.; Wrighton, S. A ; Schueta, E.G; Molowa, D. T.; Guzelian, P.S.
Identification of glucocorticoid-inducible cytocliromes P450 in the intestinal mucosa
of rats and man. J. Clin. InvesL 1987, 80, 1029-36.

Benet, L. Z.; Kroetz, D. L ; Sheiner, L. B. Pharmacokinetics: The dynamics of drug
absorption, distribution, and elimination. In Goodman and Gilman's The
Pharmacologic Basis of Therapeutics, 9th ed.; Hardman, J. G., Limbird, L.
E.,Molinoff, P. B, Ruddon, R. W., Goodman, A. G., Eds.;McGraw-Hill: New
York, 1996; pp 3-27.

Prkinson, A. An overview of current cytochrome P450 technology for assessing the
safety and efficacy of new materials. Toxicol. Pathol. 4,45-57.

Gonzalez, F J Schilild, B. J.; Umeno, M.; McBride. 0. W.; Hardwick, J P Meyer, U.
A.; Gelboin, H. V;; Idle, J. R. Human P45OPCN1 sequence, chromosome localization,
and direct evidence through cDNA expression that P4SOPCNT1 is nifedipine oxidase.
DNA 1988, 7, 79-86.

Hashimoto, H.; Toide, K; Kitamura, R_; Fujita, M.; Tagawa, S ; Iteh, S.; Kamataki, T.
Gene structure of CYP3A4, an adult-specific form of cytochrome P450 in human
livers, and its transcriptional control. Eur. J. Biochem. 1993,218,585-595.

Aoyama, T.; Yamano, S.; Waxman, D. J.; Lapenson, D. P; Meyer, U. A ; Fischer, V,;

41



41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Tyndale, R.; Inaba, T.; Kalow, W.; Gelboin, H. V.; Gonzalez, F. J. Cytochrome PASO
hPCN3, a novel cytochrome P450 TI A gene product that is differentially expressed
in adult human liver. cDNA and deduced amino acid sequence and distinct
specificities of cDNA expressed hPCN1 and hPCN3 for the metabolism of steroid
hormones and cyclosporine. J Biol. Chem. 1989,264,10388-95.

Schuetz, J. D.; Molowa, D. T.; Guzelian, P.S. Characterization of a cDNA encoding a
new member of the glucocorticoidresponsive cytochromes P450 in human liver. Arch.
Biochem. Biophys. 1989, 274, 355-65.

Wrighton S. A ; Ring, B. J.; Watkins; P. B., VandenBranden M. Identification of a
polymorphically expressed member of the human cytochrome P4501I family. Mol.
Pharmacol. 1989, 36, 97-105.

Wrighton S. A.; Brian, W. R; Sari, M. -A; Iwasaki, M.; Guengerich, F. P;; Raucy, J.
L.; Molowa, D. T.; VandenBranden, M. Studies on the expression and metabolic
capabilities of human liver cytochrome P450111AS (HLp3). Mol. Pharmacol. 1990,
38,207-213.

Kolars, J. C.; Lown, K. S.; Schiniedlin-Ren, P.; Ghosh, M.; Fang, C.; Wrighton, S. A;
Merion, R. M.; Watkins, P. B. CYP3 A gene expression in human gut epithelium.
Pharmacogenetics 1994, 4, 247-59.

Lown, K. S.; Kolars, J. C.; Thummel, K E.; Barnett, J. L.; Kunze, K L.; Wrighton, S.
A_; Watkins, P. B. Interpatient heterogeneity in expression of CYP3A4 and CYP3A5
in small bowel. Lack of prediction by the erythromycin breath test. Drug Metab.
Dispos. 1994,22, 947-55.

McKiimon, R. A ; Burgess, W. M.; Hall, P. de la M_; Roberts-Thomson, S. J;
Gonzalez, F. J.; McManus, M. E. 1995. Characterisation of CYP3 A gene subfamily
expression in human gastrointestinal tissues. Gu# 1995, 36, 259-267.

Kivistd, K. T; Bookjans, G.; Fromm, M. F ; Griese, E.-U.; Miinzel, P.; Kroemer, H. K.
Expression of CYP3A4, CYP3AS and CYP3A7 in human duodenal tissue. Br. J. Clin.
Pharmacol. 1996, 42, 387-389.

Lown, K. S.; Mayo, R. R,; Leiclitman, A. B.; Hsiao, H. L.; Turgeon, D. K
Schmiedlin-Ren, P.; Rosst, S. J.; Brown, M. B.; Guo, W.; Benet, L; z.; Watkins, P. B.
Role of intestinal P-glycoprotein (mdrl) in interpatient variation in the oral
bioavailability of cyclosporin A. Clin. Pharmacol. Ther. 1997, 62 248-260.

Paine, M. F; Khalighi, M_; Fisher, J. M_; Shen, D. D.; Kunze, K. L.; Marsh, C. L,
Perkins, J. D. Thummel K E. Characterization of interintestinal and intraintestinal
variations in human CYP3 A-dependent metabolism. J. Pharmacol. Exp. Ther. 1997,
283, 1552-1562.

De Waziers, 1; Cugnenc, P. H.; Yang, C. S.; Leroux, J.-P; Beaune, P. H. Cytochrome
P450 isoenzymes, epoxide hydrolase and glutathione transferases in rat and human

42



51.

52.

53.

54.

55.

56.

hepatic and extrahepatic tissues. J. Pharmacol Exp. Ther. 1990,253, 387-394.

Lown, K. S.; Gbosh, M.; Watkins, P. B.. Sequences of intestinal and hepatic
cytochrome P450 3A4 cDNAs are identical. Drug Metab. Dispos. 1998, 26, 185-187.

Guengerich, EP: Characterization of human cytochrome P450 ezymes. FASEB J
6:745-748, 1992

Gupta SK: Erythromycin enhances the absorption of cyclosporine. Br J Clin
Pharmacol 25:401-402,1988

Gomez DY, Wacher VJ, Tomlanovich Si. et al: The effects of ketoconazole on the
intestinal metabolism and bioavailability cyclosporine. Clin Pharmacol Ther
58:15-19,1995

Keogh A, Spratt P. McCosker C, et al: Ketoconazole to reduce need for cyclosporine
after cardiac transplantation. N Engl J Med 333:628-633,1995

Kobayashi K, Ratain MJ, Fleming GF, et al: A phase I study CYP3 A4 modulation of
oral etoposide with ketoconazole in patients with advanced cancer. Proc Am Soc Cm
Oncol 15:471 1996 (abstr1489)

57 Hellreiegel ET, Bjomsson TD, Hauck WW: Interpatient variability in bioavailability is

related to the extent of absorption: Implications for bioavailability and b

43



B—: By using a positive control, HUCHEOSS to see the effect of HUCHEOSS on the

metabolism of Lovastatin.
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B . Effect of HUCHEO045 (dissolved in DMSO) on Lovastatin metabolism in rat’s

liver microsome

% of Inhibition (Mean + S.D., N=3)
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- Effect of HUCHEO38 on the Lovastatin metabolism in rat’s liver microsome
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[& PY: Effect of HUCHEO047 on the Lovastatin metabolism in rat’s liver microsome.
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B . Effect of HUCHEO34 on the Lovastatin metabolism in rat’s microsomes.
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Bl 75:: Effect of HUCHEO23 on the Lovastatin metabolism in rat’s microsomes.

% of Control (Mean + S.D., N=3)
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[t Effect of HUCHEO25 on the Lovastatin metabolism in rat’s microsomes.
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3.in vivo study
(a) in S.D. Rat model
(1)method: feeding method
(2)forHUCHEO38 and HUCHEO047: 0.25mL/day, after with 2.5 mL water

(3)after single dose for one-day experiment and multiple-dose for three-day experiment,
all S.D.rat were sacrified and take intestine and liver for homogenized for microsome

preparation.

(4)Results:

& /\: Effect of HUCHEO38 on rat’s liver microsome CYP3A activity

Effect of HUCHEO38 on rat's liver
microsome CYP3A activity
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& S

Effect of HUCHEO47 on rat’s liver microsome CYP3A activity
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[B+—: Effect of HUCHEO47 on rat’s liver microsome CYP3A activity
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in beagle model:

[E -+ —: Experimental Procedure for in vivo study for the effect of HUCHEO38 On

Lovastatin metabolism in beagle.

|~ No.l do;-T
2 No.S dog

1

Absorption Profile in dog(8mg/Kg Po)

100

Conc(ng/mL)
3

#f ¢ No. 1 dog: control group
No. 2 dog: sample group
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B —.: Experimental Procedure for in vivo study for the effect of HUCHEO38 On

Lovastatin metabolism in beagle.

Lovastatin 1n beagle

90_ ......................................................................................................................................
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* o RK

3 — : were demonstrated the results of the top ten Chinese herbal enhancers inhibited
the activity of CYP3A of rat liver microsome. (N=6)

Rank |CHEs Concn(mM) |% of Control MW, mg
1 HUCHEO045 0.004 15.21+£1.38 1362 |0.55
2 HUCHEO023 0.004 24.05+5.06  [610.57 |2.44
3 HUCHEO038 0.04 2837+0.00 {132.16 |5.29
4 HUCHEO38 0.4 33.10+1.79  |132.16 (5286
5 HUCHE047 0.4 36.41+1.79  |136.20 |54.48
6 HUCHEO034 0.4 42.53+0.49 3024 112096
7 HUCHEO02S 0.4 48.25+4.62  |290.30 {12091
8 HUCHEO15 0.4 45.42+6.13 29030 |116.72
9 HUCHEO019 0.2 51.46+6.68 464.37 |116.12
10 HUCHEO037 0.4 53.44+1.08 |270.24 |4.32
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# T the results of the ten Chinese herbal enhancers inhibited the activity of CYP3A of

rat intestinal microsome.

Rank CHEs Conc.(mM) % of Control MW
1. HUCHEO045 0.004 11.364+8.194 136.20
2. HUCHEO047 0.04 16.667+9.462 136.2
3 HUCHEO12 0.1 17.424+5.720 464.37
4, HUCHEOQO38 0.1 18.939+16.441 132.16
5. HUCHEO38 1 18.939+£5.720 132.16
6. HUCHEO012 5.0 19.697+5.249  1464.37
7. HUCHEO037 1.0 21.212+7.306 270.24
8. HUCHEO034 0.1 23.485+9.185 302.4
9. HUCHEO034 1.0 32.576£9.462 3024
10. HUCHEO045 0.002 39.394+5.72 136.20
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# = Comparison IC50 of Chinese Herbal Enhancers

Rank |Chinese Herbal Enhancers {IC50 (Inhibition Concentration 50)(mg/mL)
1 HUCHEOSS 0.048

2 HUCHE047 0.130

3 HUCHEO45 0.176 o
4 HUCHEO038 0.270

S HUCHEO034 0.810

6 HUCHEO025 6.200

7 HUCHEO023 320
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ZPY : The results of the effect of trans-cinnamaldehyde on the lovastatin metabolism in

beagle’s study.

# of times |AUC of Without CHEs AUC of With CHEs

1. 12mg/mL |AUC(0~11hrs)=630.17  |AUC(0~11hrs)=545.56

2. 12mg/mL |AUC(0~18hrs)=442.38 AUC(0~18hrs)=709.67

3. 14 mg/mL|AUC(0~18hrs)=269.50  |AUC(0~18hrs)=750.78
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1 Z

tmfh &% P450(cytochrome P450 » CYP)if & 4 R S BT & &4
B U4 & & A7 K AKX Ht(first pass metabolism) &y £ B8 £ -8R K2 g £ 2%
Bz A RARHAREE o BREHRIERAER B4 BT
e84 B PASO a9 R#MEE - K ARMGARRAOHROET > TASF
—ER CT RIS Re B HF - AR LTS P4S0 0 £
WA P4S0 Floh B & 1A HEMRBRCLBREYD  LEENAL -

ARRLELBRATALERAE —F0H2 A RARITHEE
P ERROHE AR F2HE PRGN ARAELRATEIACLE EA
CYPIAI /&M 2 R B 64 # 7k » 84 T-ethoxyresourufin hydroxylase
(EROD) )3 CYPIAI ioszyme /&M it 4R XBR 3R 24 2
Alpha-Naphthoflove ( & -NF) % postive control sy ) #% 3L R € B % &9
%o ¥ B # 3] & & flavonoid v terperoid &R Z AR A 0 H BB |
105 100 uM EiR#47# 4] CYPlAisozyme Z BN 7 B S - B R &
S6 AP RENARFBRERSNOGELELRBENGIHE > 4o
HUCHEO001 & HUCHEO10 & 100 u M ;B E 854 100%&93 5146 A » &
324 ¢ 83 ¥ CYPIA] ioszyme 7EMEA S0%LL L2 #pHI4ER - €4 6
# 4 CYPlA isozyme 9 #|E R A A %3t L&h E & - 5 AR P # &3
REFARBRLECAA4MABE  ATRETE IR IR AL
&9 7 % » ¥A 7-Methoxyresourifin hydroxylase (MROD) A&
7-ethoxyresourufin hydroxylase (EROD) 4 %]:]3X CYP1A2 &
CYPlAlioszyme 2 &M - o5 R/ S6 s F & # 3] Fe R 10 10> 100 y
M 5 AT S e B R 7« # £ 453 HUCHEO030 ~ HUCHEOSS &
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HUCHEO33 £/ 100 uM 8¢ CYP1A2 ioszyme 4 %] A 92.44 - 90 83
& 89.38%=z #r#|#E A - HUCHEO038 & HUCHEOQSS &8 & 100 u M 8% 4
CYPlAlioszyme 4 %] & 95.39 & 86.21%#p %] 4E B - 4 X & retinoic acid
gm0 A HPLC B 8% 444 retinoic acid & £ & # 4% 9-cis retinoic
acid & 13-cis retinoic acid £ 38 P &Y ¢ F ik AR AT N T o o

R423d © 4m B &% P450 (cytochrome P450 » CYP)

#1 R AR (first pass metabolism)

Retinoic acid

63



Abstract

The human subfamily of cytochromes P450 had been proved to be the major
mechanism for the first pass metabolism of drug absorption. There were also evidences
that the human CYPs were the major catalyst in the oxidation alfatoxins. Therefore, it
may relevant that CYP inhibitors act as cancer chemoprevention agent where these
carcinogens are activated by CYP. The skin, the organ with largest surface area, is the
first line of defense of human. It also has been found the inclusion of CYP, especially the
subfamily of CYPI1A, in skin. Numerous studies disclosed that the P450 isozymes of
CYPI1A subfamily play an important role for the absorption of drug that metabolized by
CYP1A. Drug known to be substrates for CYP1A have a low and variable transdermal
bioavailability that may be explained by prehepatic metabolism by the skin CYP1A
subfamily.

We have finished first year project. From our past year studies, we have thoroughly
search important components from the so-called herbal enhancers according to the
frequency used in traditional medicines. Among these components, flavoids, terpenoids
and essential oil etc., 56 Chinese Herbal Medicines have been tested for the inhibition of
CYP1 ALl activity with the concentration of 1,10, and 100 4 M in microsome enzyme
which prepared from nude skin and liver. The result showed that 100 ¢ M HUCHEOO1
and HUCHE 010 had 100% inhibition effect for CYP1AI isozyme. We also found that
32 Chinese Herbal Medicines showed over 50% inhibition effects for CYP1 Al isozyme.
Only 6 Chinese Herbal Medicines screened did not have significant inhibition effect for
skin microsome.

The effects of the Chinese Herbal Enhancer on the live enzyme activity (1A1 and
1A2) would also evaluated by 7-Methoxyresourifin hydroxylase (MROD ) method on
nude mice after pretreated with the herbal topically. 100 4y M of HUCHEO30,
HUCHEO0S55, and HUCHEO33 decreased the activity of liver CYP1A2 activity by
92.44 ~ 90.833 and 89.38%. 100 ux M of HUCHE038 and HUCHEOSS had 95.39 and

86.21% inhibition effect for CYP1 Al isozyme in the liver. This study has also

successfully established a simple, accurate, and precise high-performance liquid
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chromatographic method for the determination of model drug retinoic acid and its
1somerase metabolism 9-cis and 13-cis retinoic acid in plasma. This method will be

applied to the further in vitro and in vivo studies on the next year.

Key words : Oral Absorption Enhancers, Chinese herbal enhancers, Cytochrom P450,

Permerability, Bioavailability, Lovastatin, retinoic acid
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e RENGmiee F(CYP)THIEE & 4 %% Mo fatty acids -
steroid » prostaglandins + glucocorticoids ’ retinoids & leukotrienes % &4 4X,
HELMTRE ERPERY AR AR EHRBR - £FZ CYP
isozyme ¥ CYPIAl R Y Z 4 EAVRAREABETFHERZNAL > R
% f (retinoic acid) £ 4@ % CYPIAL 4% % &R
4-hydroxyle retinoic acid » WA E AR F 8L 6978 2 R 3 M B 06 % & 8 % R
o % £ R > M4 retinoic acid receptor B AR FE &V M A £ B K
BEE (whER)

HFobidll  FRFRERXES - AHATHEY CYPIAL 95l B > TH
R (D) EHFFMRRB SO BEFUELLE  ROBREF S BHE -

(2) 1E7r3E 5 4% B %4 (highly variable drug) 2 &4 A &R £ %] & 3
B RXAMBK (3) VB CYPIAEMMERRBELEMZEME (4) &
4+ B3 & £69%7% (new combination and/or new administration route ) -°
PEGRACAHATEOABRBRAGRESL  ATRARTEFHRSH
flavonoid - terperoid &M 2 i 4 > o A& A 1> 10 100 ¢t MIE%& -
2L 7-ethoxyresourufin hydroxylase ( EROD ) 3K CYP1Al ioszyme /&M

2B HAR AARNTREINEARUBATA ZARFART
N ER BT &b B 2k 88 0 24 7-Methoxyresourifin hydroxylase
(MROD ) & 7-ethoxyresourufin hydroxylase (EROD) 4] #]3X CYP1A2
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& CYPIAI ioszyme &M = 2% sh3p #]5F % > % L4 HPLC & XK retinoic acid
BB A fm B 4% 3 4 9-cis retinoic acid & 13-cis retinoic acid ik & &% 1£
BT iR AL EN TR BT -

R~ b

4 ~ nude mice : BALB/c-nu (11-12weeks) BB B E&in + o

5~ B35 bovine serum alumin (BSA) » glucose-6-phosphate
glucose-6-phosphate dehydrogenase * NADP » NADPH » NADH
7-ethoxyresorufin » rhdamine B - all-trans retinoic acid > 9-cis retinoic

acid » 13-cis retinoic acid 8% & Sigma Chemical Co., St. Louis MO,
US.A.

acetone ’ chloroform formadehyde > glacial acetic acid’ glycerol > methanol
ether #% & Merck Chemical Co., Frankfurte » Darmstadt » Germany.
PRES BE RIEED NS

3-FmEHacne g (&FRAFMka)

Pk % B M RS A Alvares Fv Mannering(1970)2 7 % #5482 8 U B7
SR N4tk > LBPERERAT > UTXHEBERFALR4°C
BB EN LIS%KCUER PR AIRUALE  FHREGER - oA
BE 5 » UBKERES8KS » FUBE - T A% A 1.15%KCl
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B 34 4 # (Teflon pestle-glass homogenizer) PR EME 6 R - &£
JE 3 AT o sk da 4k 5t B 4% (Tissue homogenizer ° Polytron ) & 274
BFUME U KCERAR I SHBEEZIBHE  BABOET P
LEESH 0 £4°CTF 0 209,000 X g B0 20 548 0 BRFSMEER
TEHGTZLEFR - BUKCIERFAZRA 4 ZARENMHA - K
Backman L8-80M » 42 4 °C F » 14 100,000 X g #.< | /8§ - BRAFAL
RAEUHE - HBUKCLERB FA 4 BN BREGRFR £4°C T
2L 100,000 X g #0128 - BR4F washed microsome k& & 2L 0.1M
KHPO,-K,HPO, 448 i% (pH7.4) » # -78°C FAR%

CHREEESEZIRL

2 A Lowry(1951)Z F k<24 0.1-0.2-0.3-0.4 mg/ml Z bovine serum
albumine B2 & & > 2 & LMK H B2 MR E B E RO 2 ml
alkaline copper 7% ( % 2% NaCO3/0.1N NaoH » 1% CuSO,.5H,0 -
2% NaK tatrate 32 100 1 1 34& MR ) » £2EH4H > £ERTH
E 10 %5484 suv A 0.2 ml IN Folin-Ciocalteus pheol /& > L Brik &35
5B E 30 04 RiE o REETOnm ZRAE LB RBRETA
30 548 N R A 0 AR ARE SLIR B HR LB E 8 A & M T RKAF A
BBIERZEAESE -

» Cytochrome P-450 4% 2 ] & :

75 A Omura fo Sato (1964) z — & bm £ B £skik - M & AT 5K
RMERER A2m 244 1025mg/ml &E& 42 & AT Z MR8
#IE% 0 oA #) 1 mg z Sodium dithionite F XX B & » 4% pipet 1 ml
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ELEuM IS E P - 4§ Hitachi 557 UV-Visible spectrophtometer
B 350nm £ 550 nm fERBRKMIE 5 T 0 AFkEL &SR
BRIEINCOILIS $1Z > AEkLL & FRELHFAK 450 nm
M R R BRACK R EE &K 490 nm B2 RAEE £ -

6 ~ 7-Ethoxyresorufin O-deethylase % /&M% :
EMHEZRET A Pohl &R Fouts (1980) 2 ¥k - AA %G E ¥

#4%5 0.125 mg 2 & RAF#k 88 %05 0 R R F 4 0.1M Hepes buffer

(pH7.8) > 5.7 mM glucose 6-phosphate » 1.4 ¥4 glucose 6-phosphate
dehydrogenase * 5.7 mm MgCl - 1.8 mg/ml bovine serum albumin 2 1.9 uM
7-ethoxyresorufin > 488445 A 1.2879ml > T &A% 0 R 0.54 uM
NADPH Z o A B4 £ 16 X100 mm 3% ¥ F 37°C @Rk F 48N &
R 10 5427% 0 2L 2.5 ml methanol & R &84 180 X g & 10 4
SEEMREEE R EREFRA S50 nm A A k& 0 585 nm A4
SR REFZBARE - 48 001 pM > 0.1 uM Rhdamine B 42 £ 5% ¢ &
AEEBILEEEZ 1Al RBEM -

7 ~ 7-Methoxyresorufin O-deethylase 2 F MR £ :
EMEZ B E 7% A Pohl & Fouts (1980) 27 - A4 &A% &
# % 0.125 mg 2 & ATk 88 %% 0 REER F 4 0.1M Hepes buffer
(pH7.8) > 5.7 mM glucose 6-phosphate > 1.4 ¥4 glucose 6-phosphate
dehydrogenase * 5.7 mm MgCl - 1.8 mg/ml bovine serum albumin # 1.9 uM
7-Methoxyresorufin’ 4288 # % 1.2879 ml" B2 G5 % 9 RE L 0.54 uM
NADPH Z v A B4 » 42 16 X100 mm X% ¥ F 37 °C 1284k & 4% p9 &8
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KB 10 548440 24 2.5 ml methanol # b R B 24 180 X g &2 10 4
SEEMREGE LR SRR EFRAA M S50 nm A& & 0 585 nm A
ik B2 2 K% E £ 001 uM > 0.1 uM Rhdamine B 4% £ /5% 69 %
Kk ELEILEEZ 1A2 RBER

8 ~ HPLC & #7 &4+ *

HPLC & 24 GBC ZRRABAT mhh » B4 Cig (101 » 300 X
39mm) * & &% 340 nm - JRik A 1.0 mI/min > $ 848 5 A[ (methanol :
0.02M ammonium acetate ) (50 : 50 v/v ) pH6.65] & B[ (methanol : 0.1M
ammomium acetate (90 : 10 v/v) pH6.65) -+ M EF X o Hr - N2 £

&h 2 carbazole °
— -’ ¢
2> \é:l:a%ﬁ,'\ a‘l a{m? .

PRI HR A K CYPIAl EHePE

24 Alpha-Naphthoflove ( @ -NF) % postive control > 4 R4 B 1 #§
70 a-NF 42 1 uM B58dE 41484 34.65%8575H - 42 10 uM 854 8.03%
4975 M - 42 100 UM 5 F 0.83%e47E M - W RBET - o -NF AR Z &R
BT (100 uM) H keg#p#] CYPIAL EHef (B 1) -
ATREHET SORFRE 5 30H & 1 100 100 oM ER A
7-ethoxyresourufin hydroxylase ( EROD ) #R]3X CYP1AI ioszyme &% > &
BHERUE 1 &2 A% - 87 HUCHE00! ~ HUCHE026 (B 1) &
HUCHEOI0 ([ 2) 4 100 uM sh# a-NF & £ % a9 #l4EA -
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HR AL # CYPIAL EH A FERAG PREI AT+ L0k | RE

3 EAHRL RRERSEHF Rk 2 L1F 80-50%Hp 4] 15 2 & #

#3408 4-5 -
PREIHR R Mk CYPIAl EREE FRAEZEAR
Ble APBREIZEA M 8F > LERA KO HAEELF
HUCHEO025 (93.11%) » HUCHEO052 ( 76.02%) » HUCHEO018 (71.71%)
HUCHE047(49.7%) » HUCHEO013 ( 34.45% ) » HUCHE008(32.97%) -
HUCHEO15 (21.9%) » HUCHE041 (9.05%) » HUCHEO051 (1.11%) -
ATRBEINRAEA IOUM B SERAKAFHREF ¢
HUCHEO046 (97.01%) » HUCHE028 (51.16%) » HUCHE023 (47.28% )
HUCHEO21 (47.27%) » HUCHEO030 (28.27%) » HUCHEO036 ( 3.45%)
P HEIEEL 100 M 5 > ERA KGR EE
HUCHEO01 ( 100% ) » HUCHEO10 ( 100%) » HUCHE044 (99.17%) -
HUCHEO026 ( 98.87) » HUCHE004 (97.47%) » HUCHEO055 (96.24%) >
HUCHEO033(91.63% ) » HUCHE003( 89.55% ) » HUCHE020( 82.74% )
HUCHEO038 (80.17% ) » HUCHE024 ( 67.06% ) » HUCHE037 (.‘64.gt;/o) ;
HUCHEO012(55.82% ) » HUCHE048(47.57%) » HUCHE022 ( 40.79% ) »
HUCHEO034(40.55%) » HUCHE031(29.56% ) » HUCHE045( 26.36% )
HUCHEO032 (25%) » HUCHE027 (24.09%) » HUCHE002 ( 23.62%) -
HUCHEO054(22.69%) » HUCHE056( 13.38% ) » HUCHEO040( 11.77% ) »
HUCHEO50 (3.6%) (B 6-9) - ¥4+ %S4y 7F A #4828 & ok g8
CYPIAl R FHe94ER (B 10) -

71



b 3] $HAR BTk 3% CYPIAL e % .
2L Alpha-Naphthoflove % postive control > £ X @ f& | uM BF &5 4%

w48 A 32.90%85F M - £ 10 uM 85 A 11.06%8 754 - 4 100 uM 8%
H 7.77%87F M o 4 R 8557 ¢ Alpha-Naphthoflove £ 8 & &9 /8 & F
(100 uM ) F 3 ea¥p#] CYPIAL 2H ez £ (B 11) -

GE SO T HEES] > JpH CYPIAl EMHMME AT 10 Lok 30 £
ABERRER A 4. PREI HRIFMEET CYPLIAL §%
R OFEAREZAFRERE - £ FPREFREA I UM BF > CERA
eI sl R &%  HUCHE045 (18%) » HUCHEO1S (10%) >
HUCHEO046 (4%) - £ P # %3 RE A 10 M B} » S RA My
%24 £ 4 'HUCHE023(12.62% ) HUCHE027( 12.63% )>» HUCHE047
(6.9%) v HREFRER 100 pM B> EERA RO HHRFF
HUCHEO038 (95.39%) » HUCHEO044 (92.23%)
HUCHEO055(86.21% ) » HUCHE010( 81.95% ) » HUCHE033( 80.83% ) »
HUCHE003(66.61% ) » HUCHE020( 58.36% ) * HUCHE024 ( 56.22% )
HUCHEO002 (46.51%) » HUCHE052( 12.74%) » HUCHE051(10.9%) >
HUCHE032 (10.85%) » HUCHEO022 (8.32%) » HUCHEO050 (5.3%) -
HUCHEO14 (2.32%) -
BOAE P BT HAR SAT UL B A 12 i CYPIA 2754 B (12-13) -

P HE 3] AR EAT AL B CYPIA2 e B4 ¢

24 Alpha-Naphthoflove % postive control » & £ @ f& | uM B &ix 4] 4
H 24.81%87E M4 10 UM 85 F 7.72%847E M 4£ 100 uM 85 % 4.08%
¢ & M o b4 R~ ' Alpha-Naphthoflove £ 8 %698 A F (100 uM)

72



F e sl CYPIAZ Fh ey R (B 14) - FHRE3] ¥R AT Mk
% CYPIAI /&4 % % HUCHE030- HUCHEO055 & HUCHE033 4 100
UM B4 51K 92.44% ~ 90.83%& 89.38% % R 4Fain s £

Retinoic acid Z 4-#F :

ATRMECARNGUHPLC Fik b ROtk P o BB X &
All-trans retinoic acid (tRA) & H X #4 9-cis retinoic acid (9-cisRA)
& 13-cis retinoic acid (13-cisRA) » H#HEGeFl oAl & 137130 &
12.3 7-48( @& 15)- 24 tRA(4.0-1000 ng/ml )& 13-cisRA( 10-800 ng/ml)
ETHETHRONBRER B FRREGRFNONAMABNERT
BEA RIFHRMERA (n=6) (X5R6) ~tRARAGEHHS
oL AR SE P 58k 13-cisSRA F) B M2 % B #4551/ % 5.26%
R 4.07% - LH e F tRA & 13-cisRA 4 5] & 85.6%% 78.9% - LOQ
tRA & 13-cisRA 43| % 4 ng/ml & 3 ng/ml -

H-HAaAR

%

ATRACERBARHEN T2 F—FrARE - Bty T HEE
3 HARE L RAF R CYPLAL & 1A2 Eikip sl a9 TR > £ 56 &
PHRBINPUSHREREBIIFETR T OB S HRE R AAH
#rfg CYPIAL ~ CYPIA2 B A RAFH A1 R B RELBE - K%
retinoic acid R A X #p 2 54T F ik N CER - AP EREI| HFER
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Fig. 1.
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Fig. 2.

Effect of Chinese Herbal Enhancers on the CYP1Al
activity in nude mice skin microsome

160
140
120

——3¢— HUCHEO33
—g— HUCHEO12

5 100 ~—@— HUCHEO13
E —~—©— HUCHEO9
© 80 T 1
= —8— HUCHEO22
s 60 —m

~—e— HUCHEO10 |
—&— HUCHEO20 |
—a— HUCHEDS4 ‘\;
——— HUCHEO40 | \
\
i
|

o —————%

4 6 ] 10 ("7 " Control

0 2
Cong. (uM)
1

79



=6

n

MeantS.D.

% of Inhibition/ uM(

100 +

o]
(=]
1

(2]
o
i

H
o
i

N
o
1

Fig. 3.

The Inhibition Effect (<20% of Control) of CYP1A1 Activity
in Nude Mice Skin Microsome by Chinese Herbals Medicines

1:HUCHEOQ1 at 100 uM
2:HUCHEOQ10 at 100 uM
3:HUCHED26 at 100 uM
4:HUCHEQ04 at 100 uM
S:HUCHEQ46 at t0uM

6:HUCHEODS5 at 100 uM
7:HUCHEQ25 at 1uM

8:HUCHE020 at 100 uM
9:HUCHEQ33 at 100 uM
10:HUCHEQO03 at 100 uM
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Fig. 4.

The Inhibition Effect (20-50% of Control)of CYP1A1 Activity
in Nude Mice Skin Microsome by Chinese Herbals Medicines
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Chinese Herbai Medicines
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AHUCHEOS2 at 1 uM
BHUCHEG18 at 1uM
C:HUCHEQ24 at 100 uM
O:HUCHED37 at 100 uM
E:HUCHEQ12 at 100 uM
F:HUCHEQ28 at 10 uM
G:HUCHEQ47 at 100 uM
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Fig. 5.

The Inhibition Effect (20-50% of Control) of CYP1A1 Activity
in Nude Mice Skin Microsome by Chinese Herbals Medicines

A'HUCHEQ47 at 100 uM
B8:HUCHEQ48 at 100 uM
CHUCHEQ023 at 10 uM
D:HUCHEQ21 at 10 uM
EHUCHEQ22 at 100 uM
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Chinese Herbal Medicines

82




Fig. 6.

The Inhibition Effect (0-20% of Control) of CYP1A1 Activity
in Nude Mice Skin Microsome by Chinese Herbals Medicines
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Fig. 7.

The Inhibition Effect (20-50% of Control) of CYP1A1 Activity
in Nude Mice Skin Microsome by Chinese Herbals Medicines
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11:HUCHEQ37
12:HUCHEO12
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Fig. 8.

The Inhibition Effect (<50% of Control) of CYP1A1 Activity
in Nude Mice Skin Microsome by Chinese Herbals Medicines
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Fig. 9.

The Inhibition Eftect (<50% of Control) of CYP1A1 Activity
in Nude Mice Skin Microsome by Chinese Herbals Medicines
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Fig. 10.

The Enhance Effect of CYPIA1 Activity
in Nude Mice Skin Microsome by Chinese Herbals Medicines
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Fig.11.
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Effect of Chinese Herbal Enhancers on the CYP1A1
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The Enhancing Ettect of CYP1A1 Activity
in Nude Mice Liver Microsome by Chinese Herbals Medicines
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The Enhancing Effect of CYP1AT Activity

in Nude Mice Liver Microsome by Chinese Herbals Medicines
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Fig. 14

% of control

Inhibition of nude mice liver microsome CYP1A2 activity by Chinese
Herbal Enhancers (n=6)
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Fig. 15. HPLC chromatogram of tRA,13-c1sRA ,and 9-cisRA in stock

(A)

solution (A) and human plasma (B)
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Table 1. The results of the inhibition of CYP1A1 by inhibitors obtained
from herbal enhancers (CHE) using nude mice skin microsome.

#E 4% | Compound obtained |Concentration|% of control| % of inhibition
from Herbl Enhance (LM)

1 |HUCHEO0OI 100 0 100

2 |HUCHEOI10 100 0 100

3 |HUCHEO026 100 1.13 98.87
4 |HUCHEO004 100 2.53 97.47
5 |HUCHEO046 10 2.99 97.01
6 |HUCHEOSS 100 3.76 96.24
7 |HUCHEO025 1 6.89 93.11
8§ |HUCHEO020 100 7.26 92.74
9 |HUCHEO033 100 8.37 91.63
10 [HUCHEO003 100 10.45 89.55

Code number is used instead of the name of the compounds is preventing
The earilly difficuty of future patent application.
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Table 2. The sources of the herbal enhancer

HEL ik X 51 3 8L (RR) R $R
1 HUCHEO001 | BIR & Artemisiae Cpillaris Flovonoid
2 HUCHEO10 | £/8% Sennae Folium Flovonoid
3 HUCHEO026 TX Scutellariae Radix Flovonoid
4 HUCHEO004 | #¥¥5® Digitalis Folium Flovonoid
5 HUCHE046 |3@%jt | Cinae Flos(Santonica) * i
6 HUCHEOS5S
7 HUCHEO25 R A Citri Reticulatae Flovonoid
8 HUCHE020 BE Aurantii Fructus Flavonoid

Immaturus
9 HUCHEO033 W& Viscum Coloratum
10 | HUCHE003 | #ib& Digitalis Folium Flovonoid
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Table 3. The results of the inhibition of CYP1Al by inhibitors obtained
from herbal enhancers (CHE) using nude mice liver microsome.

AR A

B4 P B g g BJE(UM) | % of control | % of inhibity
1 \HUCHEO38 100 0 95.39
2 {HUCHEOS5S 100 0 86.21
3 |HUCHEO10 100 1.13 81.95
4 |HUCHEO033 100 2.53 80.83
5 |HUCHEO0O03 100 2.99 66.61
6 |HUCHEO020 100 3.76 58.36
7 |HUCHEO(024 100 6.89 56.22
8 |HUCHEO002 100 7.26 46.51
9 |HUCHEO045 1 8.37 18.00
10 [HUCHEO052 100 10.45 12.74
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Table 4. The sources of the herbal enhancer

e e

L ik X5 X A AR LZ(EX) R4
1 HUCHEO038 A Cinnamomi Cortex R
2 HUCHEOS5
3 HUCHEO010 | /8% Sennae Folium Flovonoid
4 HUCHEO033 W & Viscum Coloratum
5 HUCHEO003 | #3% Digitalis Folium Flovonoid
6 HUCHEO020 RE Aurantii Fructus Flavonoid

Immaturus B

7 HUCHEO(024 Flavonoid
8 HUCHE002 FHH Chamomillae Flos Flavonoid
9 HUCHEO045 % Zingiberis A5
10 HUCHE052 RE Zizyphi Fructus Triterpenoid
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Table 5 Within-day assay accuracy and precision for the analysis of
all-trans retinoic acid (tRA) and 13-cis retnoic acid (cRA) in plasma

(n=6)

Added tRA + Found Coefficient Variation ERR

(ng/ml) (ng/ml) (%) (%)
4 4 3.61 1.19
10 9 5.11 -592
50 52 2.49 479
75 75 2.67 -0.46
400 378 525 -5.58
500 512 2.68 2.37

1000 1013 292 1.28
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Table 6 Between-day assay accuracy and precision for the analysis
of all-trans retinoic acid (tRA) and 13-cis retinoic acid (cRA) in plasma

(n=6)

Added cRA Found Coefficient Variation ERR

(ng/ml) (ng/ml) (%) (%)
5 5 2.61 1.19
15 15 5.11 -0.09
25 24 249 -5.13
50 50 2.67 -0.68
100 108 5.25 7.72
400 406 2.68 1.55
500 481 2.92 -3.89
800 781 2.07 -2.36

ERR% : Percent error, estimated by [(found concentration — added

concentration)/added concentration] X100%
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