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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). Vitamin
E TPGS, D-a-tocopheryl polyethylene glycol
1000 succinate, is a derivative of vitamin E.
Consisting of a hydrophilic polar group
(tocopherol succinate) and a lipophilic alkyl
group (polyethylene glycol), vitamin E TPGS
is structurally similar to a conventional
surface-active agent. With this chemical
nature, TPGS has been introduced its
pharmaceutical use as an antioxidant, a
solubilizer, an emulsifier, an absorption
enhancer, and as a water-soluble source of
vitamin E. Additionally, in recent years there
is a growing clinical interest in vitamin E for
their cholesterol lowering effect, anticancer
activities,  antioxidant  properties  and
anti-aggregation of blood platelets. Recently,
Parker e al. (2000) reported a
CYP3A-dependent mechanism of tocopherols
to water-soluble carboxychromans, which can
be then excreted in urine. The same paper also
demonstrated sesamin inhibit y—tocopherol to
y—carboxychromans by CYP3A in vitro,
which explain the elevated concentrations of
tocopherols in plasma and tissue when
vitamin E was coadministered with sesame
seed/oil to rats. Results from this study
indicated the possibility of Vit. E may play a
competitive substrate role on other CYP3A
metabolized drugs. It also leads the
speculation that long term use of vitamin E
TPGS may result increase in CYP3A level.
For this purpose testosterone, a typical
CYP3A substrate, will be selected as an in
vitro model drug to evaluate the potential
induction effect of vitamin E TPGS on
CYP3A activity. The protein content was
evaluated by western blot method using a
specific monoclonal antibody.

Our results demonstrate that the established
method can successfully distinguish the
control group and the positive control group
(dexamethasone) in protein levels and in
enzyme activity experiment (elevated Vax but
not k) using testosterone as in vitro probe.
As we compared the results from tested group
and control group, similar pattern to positive
control group results were also obtained. It
is concluded that long-term use vitamin E

TPGS can induce CYP3A level. This
phenomenon is  possible caused by
homeostasis control. Since vitamin E

supplement is very popular in Taiwan, the
resulted CYP3A-related drug interactions
should pay more attention. The potential
drug-drug interaction is currently under
investigated.

MATERIALSAND 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

(MgCl, 6H,0, Lot N18H24)

Sodium phosphate Monobasic

Monohydrate Crystal (KOCO(CHOH),

COONa 4H,O Lot N03349)

3 Purchased from Riedel-deHaen Germany

di-Sodium hydrogen phosphate-2-hydrate

(Na,HPO4 2H,O Lot 00770)

4 Purchasrf from Karayama Chemical
Japan

Acetic acid (CH3CooH Lot A0945)

5 Sigma St.Louis MO U.S.A.

B-Nicotinamide adenine dinucleotide
phosphate reduced form(B-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

Animal treatment
Experiments were performed on SD male rats,
250-350 g. All rats were divided into 4 groups: (1)
control — orally administered normal saline only;
(2) positive control — orally administered
dexamethasone for 4 days; (3) 7 days group —
orally administered for 7 days normal saline and
7 days vitamin E TPGS; (4) 14 days group —
orally administered for 14 consecutive days
vitamin E TPGS. At the 15" day, all rats will be
sacrificed humanly and following the procedure
of microsome preparation.

Method for preparation of microsome

Male Sprague-Dawley

rats( )

mi cr osomes

Tris(hydroxymethyl) methylamine(BDH

Laboratory  Supplies) Sodium acetate

(Merck  Germany) Sucrose (Merck

Germany) Glycerol (

Japan)

(Gl as-Col R Terre Hau
(RC-5C

Sorvfal hstrument s)
(L7-65 Ultracentrif

coulYermicrosomes

In vitro protein level and enzyme activity
evaluation
1. Lowry Method for normalization of total

protein level

Sodium hydroxide
(Mallinckrodt Baker) Folin-ciocalteu’s
phenol reagent( Fluka)

Kupfer(II)-sulfat-5-hydrate(Riedel-deHaen
Germany) Sodium carbonate
anhydrous(Riedel-deHaen Germany)
preotein Bovine serum

t

albumin (BSA Sigma)

760 nUW
2. Evaluation of CYP3A in vitro activity by
testosterone & its metabolite 63-OH
testosteron
CYP3A testosteron in
Vitro incubation HPLC
HPLC

(HITACHI L-7200

Autosampler) (HITACHI L-7100
Pump) (HITACHI D-7000
Interface) (HITACHI L-7420 UV
Detector) ( Luna 5y C18 Column

4.6x250mm (phenomenex®))

ODS Guard column (H50DS-10C Hichrom
Ltd)) (D-7000 HPLC System
Manager (HSM))
(25, 50 and 100 pg)
(5-500 uM)

10, 15, 30 min

incubation time:0.5, 1,3 ,5,

3. Evaluation of CYP3A protein level by

western blot
epatjc mgcrospmes obtained from control
gld yetrr:?t:éd /rBz\it's \?/ill be solublized in
sodium dodecyl sulfate (SDS), resolved by
polyacrylamide gel electrophoresis according
UH$ Biethod of Ba@nenifi M (), and then
transferred to a nitrocellulose sheet. Western
blot analysis using goat polyclonal
(anati-CYP3A2 and anti-CYP2E1), antibodies
that will be purchased from Gentest Co. (MA,
USA). Immunoreactive protein bands will be
quantified by densitometry. (Cotreau €t al.,
2000).
4. Vitamin E Assay Method Development
Determination of vitamin E plasma/urine
levels were modified from method of Yap
(1999), or Koo and Noh (2001).

RESULTSAND DISCUSS ON
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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Fig. 1.: Lowry method:
R?:0.997, intercept:0.013, slpoe:1.699
2. CYP3A

testosterone

To quantification the metabolizeing activity of
CYP3A from microsome, we first develop a
specific assay method for testosterone and its
specific metabolite, 63-OH testosterone, using
delavirdine as an internal standard. The resulted

carlibration curve was shown in Fig. 2.
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Fig. 2. Calibration curve of 63-OH testosterone

in rat microsome.

To investigated the CYP3A metabolic activity of
testosterone, different concentrations of
testosterone 5-100 uM will be incubated under
specific microsome conditions (total protein 25,
50 and 100 pg). The appropriate total protein

amount and incubation time were determined

from Figs 3  to be 50 ug and 10 minutes,
repectively.
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Fig. 3.Formation of 63-OH testosterone vs time
at testosterone 100 uM and 25, 50, and 100 pg
total protein

Baseg on above observation, total protein content
50 ug, testosterone concentration were 5-100
uM efnd incubation time for 10 minutes were
selecEed as the final assay condition.

In Vi%-’;ro activity assay for all groups were
depicted in Fig.4.

8

6be

7

6

5

4

3

2

1

formation rate of

0

0 10 20 30 40 50 60 70 80 90 100
testosterone(uM)

‘+DEX —#TPGS 14d&alyPGS 7d&90n4 rol

Fig.4 Formation rate of 63-OH testosterone vs.



different incubation concentration of
testosterone.

Data were then transformed to determine the

Vmax and ki, the resulted figure and table
were shown in Fig. 5 and Table 1.
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Fig. 5. Using double reciprocal method to
determine V. and ky of the microsomal
systems.

Table 1.Comparison of maximum velocity and
Mechaelis-Menton Constant in different
groups

Control DEX [TPGS 14d([TPGS 7d
slope 10 12 2.60
intercep
t 0.(27 0.100 (
V ax 3./74 9. 64 4
[kt 37| 88 25.106
3. CYP3A
CYP3A

15
Fig.
6. DEX4
TPGS 7 14

Fig. 6.

15 0.2
4. Vitamin E Assay Method Development
HPLC condition:

mobile phase: MeOH-MQ=99:1

flow rate: 1.5ml/min

UV detection: 290nm

temperature:

column: phenomex C18 (250*4.6mm)

Drug: alpha, delta, gama-tocopherol
. 3g cthanoj g5

10uM, 10ul
result:
21 retenflon tgmz:delta—tocopherol 8.98min
85 5 . 9 gama-tocopherol 10.50min
0. 62 2 g alpgagocopherol  12.10min
E 0.4
Fig. 7. minae

Choromatograph of 6—,y—, a—tocopherols.



CONCLUSION
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