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~ ~ Abstract

Many synthetic or natural compounds can
improve the intestinal absorption of
hydrophilic and/or lipophilic drugs. Among
these compounds, bile salts, fatty acids, and



surfactants have been verified as potent

absorption enhancers (Sakai, 1997). Bile
acids/bile  salts have very important
endogenous  functions, such as assist

cholesterol excreted in the bile and help lipid

absorption. They can be obtained from
different exogenous ways, excipients,
detergent, and medications for gallstone.

Therefore, bile acid(s)/salt(s) is interested in
this research program. A recent study
indicates  that  6alpha-hydroxylation of
taurochenodeoxycholic acid and lithocholic
acid were mediated by CYP3A4 in human
microsomes (Araya, 1999). Another study also
showed that taurohyodeoxycholic acid
(THDCA), tauroursodeoxycholic acid
(TUDCA) and ursodeoxycholic acid (UDCA)
could significantly induce hepatic CYP3A
activities (about 2-3 fold increase) in rat
(Paolini, 1999). Results from this study
indicated the possibility of bile acid-CYP3A
metabolized drug interactions. For this
purpose midazolam, a typical CYP3A
substrate, will be selected as a model drug to
evaluate this bile acid induce CYP3A activity
phenomenum /7 1/vo. In other words, the
pharmacokinetics of midazolam will be
characterized under different pretreatment
with bile acid. Besides, in Paolini (1999)
study, bile acids were administered via
intraperitoneal injection, which is different
from oral administration, the common way of
gallstone therapy. Hence, the effect of
induction by different routs of administration
will also be studies. Finally, effect of the
hepatic and intestinal levels of CYP3A will
also be determined by intravenous and oral
administration of midazolam.

Importance of this investigation

The aim of the present study is to
investigate effects of the bile acids/salts and
CYP3A related drug interactions. Bile
acids/salts specifically interested are TDCA,
UDCA and TUDCA, drugs used for

cholesterol gallstone dissolution. Other bile
acids like (1) TDCA, endogenous BA for
lipids to be absorbed, and/or (2) SDCA, an
endogenous bile salt and an excipient in drugs
may also be investigated. Moreover, with
different administration routes of bile acids,
namely given it intravenously and orally, the
degree of bile salts-drug interaction will be
evaluated. We also like to evaluate whether
the intestinal CYP3A can be induced by these
bile acids/salts.

In terms of clinical/practical benefits, the
results of the program will not only provide
valuable insight into drug-bile salts
interactions, but also relevant information on
the practical uses of CYP3A drug substrates).

MATERIALS AND METHODS

— ~ Materials

1 ~ Purchased from BDH Laboratory
Supplies * Poole * England

Acetonitrile (ACN > HPLC grade)

Methanol (MeOH > HPLC grade)

2 ~ Purchased from J. T. Baker

Magnesium chloride4 > 6-hydrate > Crystal

(MgCl12 - 6H20, Lot N18H24)

Sodium phosphate » Monobasic *

Monohydrate » Crystal (KOCO(CHOH)2

COONa - 4H20 > Lot N03349)

3 ~ Purchased from Riedel-deHa n > Germany

di-Sodium hydrogen phosphate-2-hydrate

(Na2HPO4 - 2H20 - Lot 00770)

4 ~ Purchasrf from Karayama Chemical > Japan

Acetic acid (CH3CooH - Lot A0945)

5 ~ Sigma » St. Louis > MO » U.S.A.

a-Nicotinamide adenine dinucleotide

phosphate > reduced form(a-NADPH - Lot

81K7059)

Urethane(Ethyl carbamate > Lot 51K 1269)

6 ~ Purchasrf from Merck > Darmstadt > F.R.
Germany

Sodium acetate (CH3COONa)

7 ~ Purchasrf from Union Chemical Works



LTD, Taiwan
Ethyl ether

= ~ Method for preparation of microsome
~F 3 B ow f| * Male Sprague-Dawley
rats(ﬁf&,g = % ;]‘éﬁ ? frds 3 ¢ .u)ﬁ—;ui—?;;ﬁfgg =
microsomes B # o H @& * 2 & 3
Tris(hydroxymethyl) methylamine(BDH
Laboratory Supplies) - Sodium acetate
(Merck > Germany) -~ Sucrose (Merck >
Germany)fr Glycerol (B L i 5 $k3% ¢ A+ >
Japan) o & * @ £ e 8L RSFER R AL
B R ARTROEE TR i IO
(Glas-Col TerreHaute > U.S.A. )35 2 »
%ﬁ“d RAEH R 2 B & 3o (RC-HC
Sorvall Instruments) % 42 & i# &t < ¥
(L7-65  Ultracentrifuge - Beckman
coul ter™) #- microsomes A #f o

= ~ In vitro activity evaluation -

1.  Lowry Method
i * cng@ ¢ 35 ¢ Sodium hydroxide
(Mallinckrodt » Baker) ~ Folin-ciocalteu’s
phenol reagent( Fluka) -
Kupfer(Il)-sulfat-5-hydrate(Riedel-deHa n »
Germany) % Sodium carbonate
anhydrous(Riedel-deHa n » Germany) » 2
preotein ez & _i * Bovine serum
albumin (BSA - Sigma)i® 5 % & »
2. Evaluation of CYP3A in vitro activity by
midazolam (MDZ)
* CYP3A ¢ 4| %X B midazolam & {7 7
vitro incubation #Z 0 F %ﬁ d HPLC =4 45
BRI N A2 %1 o 2 HPLC i &t
¢ 35 1 p # P~k B(HITACHI L-7200
Autosampler) ~ §;# (HITACHI L-7100
Pump) ~ & & ¥+ % (HITACHI D-7000
Interface) ~ 1 ;p| B (HITACHI L-7420 UV
Detector) ~ ¢ (%4 47 : 3i Ultrasphere ODS
Column 4.6x75mm(Beckman coulter™ )i
#3£ : ODS Guard column (H50DS-10C >
Hichrom Ltd)) ~ # » % ¥(D-7000 HPLC

System Manager (HSM)) = F&d 7 Ir )k A 5

F ¥ (10 §= 100uM)f- 7 Fe incubation

time:0,0.5,0.75,1,2,3,5,7,9,10,15,20,25,30min
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3. Evaluation of CYP3A in vitro activity by
erythromycin (ERM)

* CYP3A ek 3§ erythromycin & {7 7

vifro incubation &z » F %%’ d 4v » Nash %

¢ W F Jie B A4 = 2 formaldehyde &

¢ (diacetyldihydrolutidine » DDL) > £ 4 UV

412 nm fs 77K E 0 B A LR CYP3A
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RESULTS AND DISCUSSION
1. Lowry Method:

To measure the total protein in different
batches microsome as a normalized basis,
lowry method was employed. The standard
curve was dipicted here in Fig. 1. Linear
concentration range of total protein was
between 0.01-0.25mg/ml.
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H%ﬂ— : Lowry method:

R?:0.997, intercept:0.013, slpoe:1.699
2. =% CYP3A # ¢t & M dhmidazolam Hok
L B P
To investigated the CYP3A metabolic activity of

midazolam, different concentrations of MDZ
10-100 uM will be incubated under specific



microsome conditions. The appropriate
incubation time was determined to be 5 minutes
from Figs 2&3. Similar Plotss can also be

obtained when microsomes incubated under 10

uM MDZ (data not shown).
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Fig. 2.Formation of 1-OH MDZ vs time at
MDZ incubation concentration of 100 uM
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Fig. 3. Formation of 4-OH MDZ vs time at
MDZ incubation concentration of 100 uM.

3. =% CYP3A %2t iE 4 eherythromycin A
Tk B P

To investigated the CYP3A metabolic activity of
erythromycin, different concentrations of ERM
50-250 uM will be incubated under specific
microsome conditions. The standard curve of
DDL was shown in Fig.4. The incubation time
remains to be established.
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Fig. 4. Calibration of DDL at UV 412 nm
(Erythromycin N-deamination Assay)

CONCLUSION
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