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The Thai Journal of Pharmacology serves as the official journal of the
Pharmacological and Therapeutic Society of Thailand. The journal is designed to
contribute to the publication of researches and information exchanges in the field of
pharmacology and related fields. The manuscripts should not have been published before.
Original full length scientific research papers, short communication, case report, letter to
editor, minireviews, pharmacological digest and new drugs profile will be included in
this journal .

Manuscripts

Three coptes of manuscripts, diskette(s) and illustration(s) are required.
Manuscript of research articles should be written in English, the others can be either
English or Thai. The preparation of the manuscript should be in the form of Microsoft
Word (front: Times New Roman size 10). Pages should be numbered consecutively,
including the title page.

Table and illustration should be numbered with Arabic figures consecutively in
the order of first citation in the text and supply a brief title for each. Explain in footnotes
all non-standard abbreviation that are used. Illustrations should be professionally drawn
and photographed or produced on a laser printer.

Nomenclature should follow the recommendations of the International Union for
Pure and Applied Chemistry (IUPAC), and the International Union for Biochemistry
(TUB). All measurements must be in System International (SI) units.

Research articles
The research papers should contain a) title, b) abstract, ¢) keywords, d)
infroduction, €) material and methods, f) result, g) discussion, h) references.

The title page: Should contain the title of the article, author(s) name and affiliation (s)
laboratory or institute of origin and address. Name and complete address of author
responsible for correspondence about the manuscript should be also placed at the foot of
the title page. An abstract limited to approximately 250 words should be carried in this
page. It should be informative and state concisely what was done, results obtained and
conclusion. Three to ten keywords or short phrases appropriate for subject indexing
should be typed at the bottom of abstract.

Introduction: State clearly the purpose of article, the rationale for the study or
observation. Relevant previous study should be cited and do not review the subject
extensively .

Materials and Methods: Describe the sufficient detail of the method, experimental
subjects ( patients or experimental animals, including controls) clearly. Identify the
method, apparatus (manufacturer’s name and addiess in parenthesis). Give references to
established method, study design and statistical method .
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The use and care of animals in biomedical research

Dear editor,

Animals has been used in various
biomedical research for 100 years and
advances has been made to benefit human
life and in many cases the animal
themselves. For example, achievements
towards new therapeutic drugs and
vaccines for the treatment or prevention of
human diseases. A large number of these
advances in science has occurred because
the use of animals in research. Those
animals that widely utilized are mice, rats
and rabbits and usually we refer to them as
laboratory animals. Because of their.size,
requirements, suitability and adaptability
to the laboratory setting in the biomedical
facility. These animal serves and scarify
their life for the benefit of human and
other animal life.

Therefore, handling, caring and use
of these animal in biomedical research in a
moral obligation of biomedical scientists
toward humane treatment of these
animals. These include proper handling,

feeding, watering, temperature, light
ventilation and caging. Biomedical
researcher or any other staff members who
use animals, must be trained properly
according to the international laws and
regulation governing the issues of
laboratory animals use and care.
Therefore, researcher must familiarize the
all aspects of animals use in biomedical
research procedure. This will demand a
continual education and search for better
ways in using animal in research activities.
The biomedical facility shouid be staffed
with a highly qualify people to assist and
train faculty, staff, students who use
animal in research, testing and teaching.

Ibrahim I Ali, DVM, M.Sc, Ph.D
Associate Professor of Pharmacology
Director of the Biomedical Facility,
Ponce School of Medicine,

Perto Rico
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RESEARCH ARTICLES

Effect of Barakol on Cytochrome P450, UDP-Glucuronyl-
transferase and Glutathione S-Transferase in Isolated Rat
Hepatocytes

Hemvala Chirdchupunsare', Pornpen Pramyothin', Chaiyo Chaichantipyuth?

'Pharmacological Action of Natural Products Research Unit, Department of Pharmacology,
Faculty of Pharmaceutical Sciences, Chulalongkorn University, Thailand.

*Department of Pharmacognosy, Faculty of Pharmaceutical Sciences,

Chulalongkorn University, Thailand.

Abstract

Effect of barakol at various concentrations (0.025, 0.05, 0.075, 0.10 and 0,15 mM) was
studied directly in isolated rat hepatocytes by determining the activities of phase I enzyme,
aminopyrine N-demethylase (CYP2B, CYP2C), and phase Il enzymes including UDP-
glucuronyltransferase and glutathione S-transferase. The release of cellular transaminase
(ALT,AST), the reduced glutathione (GSH) contents and the extent of lipid peroxidation
(as indicated by malondialdehyde (MDA} formation) were also measured and regarded as the
cytotoxic criteria. Results indicated that barakol at all concentrations studied, increased the
activities of aminopyrine N-demethylase and glutathione S-transferase with the reduction in
UDP-glucuronyltransferase activity. Increase in the refease of ALT, AST and GSH contents
were found only with high concentrations of barakol (0.10 and 0.15 mM). There was no
change in MDA formation. In conclusion, cytotoxicity induced by high concentrations of
barakol may involve the activities of certain phase [ and phase II enzymes but not the lipid
peroxidation.

Key words : barakol, cytochrome P450, UDP-glucuronyltransferase,
glutathione S-transferase

Address correspondence and reprint requests to: Pornpen Pramyothin, Department of Pharmacology,
Faculty of Pharmaceutical Sciences, Chulalongkorn University, Bangkok 10330, Thailand.
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Introduction

Barakol is an active constituent
found in young leaves and flowers of
Cassia siamea Lamk. (known as Kheelek
in Thai) (Figure 1). This plant has been
used in traditional medicines freating
many aliments such as insomnia, asthma,
hypertension, diabetes and constipation.
The biological activity studies of
siamea indicated a wide variety of effects
on different systems including central
nervous system, cardiovascular system
and hepatic drug metabolism'®. Acute
hepatitis was reported in patients at
Phramongkutklao and  Chulalongkorn
Memorial Hospitals in 1997 when taking
1-4 capsules/day of C. siamea (400 m
dried leaves/capsule) for 7-60 days’.
From previous studies, rats feeding with
5% dietary C. siamea leaves for 14 days
demonstrated a markedly increase in
activity of phase Il detoxifying enzymes,
UDP-glucuronyltransferase (UGT) and
glutathione S-transferase (GST) with a
decrease in phase I bioactivating enzymes
such as aniline hydroxylase (ANH) and
aminopyrine N-demethylase (AMDY).
Subchronie toxicity of barakol in rats (30
mg/kg/day, po, for 90 days) showed a
decrease in CYPlA2 activity in both
normal and high cholesterol conditions
and a decrease in CYP1A1 activity in high
cholesterol diet group with no changes in
CYP2B1/2B2, CYP2E1 and GST
activities®.

OH

Figure 1 Chemical structure of barakol
(3c,4-dihydro-30,8-dihydroxy-2,5-
dimethyl-1,4-dioxaphenalene)
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Since the effect of barakol on
hepatic drug-metabolizing enzymes was
studied mostly in vivo. The present
investigation was aimed to examine the
direct effect of barakol on phase I enzyme
(AMD) and phase II enzymes (UGT and
GST) using isolated rat hepatocytes as the
in vitro model. The release of cellular
transaminase (ALT, AST), the reduced
glutathione (GSH) contents and the extent
of lipid peroxidation (as indicated by
MDA formation) were also measured and
regarded as the cytotoxic criteria. This
study was ethically approved by the
Ethical Committee on Animal and Human
Research Studies, Faculty of Pharma-
ceutical Sciences, Chulalongkorn Univer-

sity. _
Materials and Methods

Test compound

A stable salt of barakol, anhydro-
barakol hydrochloride was provided by
Assoc. Prof. Chaiyo Chaichantipyuth,
Department of Pharmacognosy, Faculty of
Pharmaceutical Sciences, Chulalongkorn
University. Anhydrobarakol hydrochlo-
ride solution was freshly prepared by
dissolving anhydrobarakol hydrochloride
in distilled water and wrapped with
aluminium foil.

Animals

Male Wistar rats (200-250 g.) were
obtained from the WNational Laboratory
Animal Center, Mahidol University,
Salaya, Nakornprathom, Thailand. Rats
were kept for 3 days under standard
laboratory conditions in 12 h light/dark
cycle at 25 + 2 ° C before the experiment
for acclimatization with free access to
rodent pellet and water.

Preparation of isolated rat hepa-
tocytes

Isolated rat hepatocytes were
prepared using the method of collagenase
perfusion”™®. Liver cell viability greater
than 90% of trypan blue exclusion test was
used throughout the experiment. Aliquot
of cell suspension was incubated at a
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density of 3 ml (5-6 x 10° cells/cm®) in 25
ml Erienmeyer flask with the desired
concentrations of barakol (0.025, 0.05,
0.075, ¢.10¢ and 0.15 mM) and distilled
water for control group. The incubation
was performed at 37 ° C for 1 h on
metabolic shaker bath and gassed with
carbogen (O, 95%, CO, 5%).

Enzyme assays

AMD was determined by measuring
formaldehyde production'™'?.  Activity of
cytosolic GST was measured spectro-
photometrically according to the method
of Habig using 1-chloro-2,4-dinitro-
benzene (CDNB) as substrate’. UGT
activity was assayed fluorometrically by
method of Bock'. 1-Naphthol was used as
substrate and o-naphthyl pB-D-glucu-
ronide as standard.

Cytotoxicity assays

ALT and AST activitiecs were
determined by measuring pyruvate forma-
tion using ALT & AST kits”. GSH
content was determined by the method of
Ellman and Joliow'®*"’

16 =

s
B
2

[
E

=]
L

|

2]
B

Aminopyrine N-demethylase activity
(nmole formaldehyde formed/g wet weight/min)

N
I

Hemvala Chirdchupunsare

Lipid peroxidation in isolated rat
hepatocytes was monitored by MDA
formation using the thiobarbituric acid
assay'®

Statistical analysis

Data were presented as Mean +
SEM. and statistically assessed by one-
way analysis of variance (ANOVA) using
LSD test. Probability levels of less than
0.05 were considered significant.

Results

Exposure of isolated rat hepatocytes
to 0.025-0.15 mM of barako! significantly
increased AMD and GST activities
(Figures 2 and 3), while UGT activity was
markediy reduced (Figure 4).

From cytotoxic studies, barakol at
0.10 and 0.15 mM significantly increased
ALT activity (Figure 5} and GSH content
(Figure 7). AST activity was dramatically
increased when incubated isolated rat
hepatocytes with 0.0075, 0.10 and 0.15
mM of barakol (Figure 6). There was no
change in MDA formation (Figure 8).

-

—H

Caonlrol 0.025 0.05

0075 0.10 0.15

Barakol concentration {mM)

Figure 2 Effect of barakol on aminopyrine N-demethylase activity in isolated rat hepatocytes.
{(N=9, *P<0.05 significant differences from the control)
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Discussion and conclusion

In  vitro experimental system,
isolated rat hepatocytes have been used to
investigate the direct effects of various
concentrations of barakol on the activities
of phase I and phase II enzymes.
Moreover cytotoxic effect were observed.

From the result, all concentrations
of barakol induced both AMD (as markers
of CYP2B , CYP2C) and GST activities
while UGT activity was reduced.
Suggesting that barakol may be
metabolized by CYP2B and CYP2C
isoforms. The classical inducer of CYP2B
and CYP2C is phenobarbital” which is
known to accelerate its own biotrans-
formation. So it is possible that barakol
may be a subsirate of CYP2ZB and
CYP2C.

UGT activity was measured using
1-naphthol as substrate of UGT1A6 and
UGT1A7 isoforms. In rats, these iso-
zymes are induced by 3-methylcho-
lanthrene which is also an inducer of
CYPIA. Moreover, glucuronidation is
substrate specific reaction and its rate is
substrate-dependent *°. From this point of
view, l-naphthol may not be a specific
substrate of UGT isozymes which meta-
bolized barakol.

All GST activities were signi-
ficantly increased. Conversely, GSH, the
conjugating agent of glutathione conjuga-
tion was increased at high concentrations
of barakol. This result suggested that
barakol may not be a substrate of GST.
The induction of GST activity by barakol
needs further clarification.

In cytotoxicity study, the release of
ALT and AST, and GSH contents were
increased only with high concentrations of
barakol. Meanwhile there was no change
in MDA formation. This indicated that
cytotoxicity induced by barakol is dose-
dependent and may not involve the lipid
peroxidation reaction.

In conclusion, cytotoxicity induced
by high concentrations of barakol may
involve the activities of certain phase I and
phase II enzymes but not the lipid
peroxidation reaction.

Hemvala Chirdchupunsare
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Effect of (N-hydroxymethyl)-2-propylpentamide on Rat
Hepatic Cytochrome P450
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Department of Pharmacology and’ Pharmaceutical Chemistry, Faculty of Pharmaceutical Sciences,
Chulalongkorn University, Bangkok, Thailand 10330.

Abstract

The effect of (N-hydroxymethyl)-2-propylpentamide (HPP), a novel valproic acid
(VPA) derivatives possessing anticonvulsant activity, on rat hepatic cytochrome P450 was
studied in ex vive and in vitro system. In ex vivo study, HPP at doses of 100 and 200
mg/kg/day or VPA at 250 mg/kg/day were given intraperitoneally to male Wistar rats once
daily for 7 days. On the day after, rat liver microsomes were prepared and determined for
total CYP contents as well as CYP activities (ethoxyresorufin O-dealkylation for CYP1Al,
methoxyresorufin O-dealkylation for CYP1A2, benzyloxy- & pentoxyresorufin O-dealkyl-
ation for CYP2B1/2B2 and aniline 4-hydroxylation for CYP2E1). In in vitro study, inhibitory
effects of HPP at final concentrations of 0.1, 1, 10, 100 and 1000 upM on -napthoflavone-
induced CYP1A1/1A2, phenobarbital-induced CYP2B1/2B2 and ethanol-induced CYP2EI
activities were studied. The results showed that VPA at the dose studied did not have any
effect on total CYP contents and all CYP activities. However, HPP at 100 and 200 mg/kg/day
significantly induced CYP1A1 and CYP2B1/2B2 activities. In addition, HPP at 100 and 1000
uM significantly inhibited CYP2B1/2B2 activities in vitro with ICsp of about 752 pM. These
results suggested that the inhibitory effect of HPP on CYP2B1/2B2 activities may be, in part,
responsible for the prolongation of barbiturate sleeping time after single dose administration
of HPP. The induction effect of HPP, but not VPA, on CYP1A1 and CYP2B1/2B2 activities
after being administered for 7 days may be resulted from the direct effect of HPP or its
metabolites. Further studies are needed to clarify the metabolic pathways of HPP and the
CYPs involved as well as the effect of HPP on human CYPs. In vive studies to verify the
potential of drug interaction and carcinogenic risk are also needed.

Key words : (N-hydroxymethyl)-2-propylpentamide, rat hepatic cytochrome P450
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Introduction

(N-hydroxymethyl)-2-propyl-
pentamide (HPP) is one of valproic acid
(VPA) derivatives'. Chemical structures of
HPP and VPA are shown in figure 1 and
2, respectively. Study in mice has shown
that HPP possessed a higher anti-
convulsant activity and relative safety
margin, comparing to its parent
compound, VPA’. Furthermore, a single
dose of HPP (75 mg/kg body weight)
given intraperitoneally to mice signi-
ficantly prolonged barbiturate sleeping
time’. This probably resulted from the
direct depressant effect on CNS or indirect
inhibition effect on CYP2B which is
responsible for barbiturate clearance in
rodents. The serious adverse effects of
VPA, hepatotoxicity and teratogenicity,
might result from VPA itself or its CYP2B
metabolite, 2-n-propyl-4-pentanoic acid
(4-ene-VPA)**. Additionally, it has shown
that VPA is a potent inducer of rat
CYP2B1/2B2°. In line with these finding,
n-(2-propylpentanoyl) urea (VPU), one of
VPA derivatives has demonstrated an
inhibitory effect on human CYP2C9 and
CYP1A1/1A2 in vitro® and an induction
effect on rat CYP2B1/2B2". Since HPP is
a derivative of VPA whose many
significant adverse effects resulted from
induction or inhibition effects on CYPs
involving in its own metabolism, it is
interesting to investigate the effect of HPP
on rat CYPs, especially CYP2B which
involves in VPA metabolism as well as

0
CH,-CHa-CH; i
CH-C-NH-CH,-OH
CH,;-CH,-CH, 7~

Figure 1 Chemical structure of HPP

0
CH,-CH,-CH, |
CH-C-OH
CH,;-CH;-CH, /

Figure 2 Chemical structure of VPA

137

other CYPs invoiving in bioactivation of
procarcinogens and promutagens,
including CYPs 1A1, 1A2, 2B1, 2B2 and
2E1%

Materials and Methods

Adult male Wistar rats (250-300 g)
obtained from National Laboratory
Animal Center, Nakornpathom were used.
The animals were housed in animal care
facility for about 1 week before the
experimentation.

Experimental Chemical

4-Aminophenol, aniline hydrochlo-
ride, benzyloxyresorufin (BR), bovine
serum albumin (BSA), dimethylsulfoxide
(DMSQ), ethoxyresorufin (ER), glucose~
6-phosphate (G6P), glucose-6-phosphate
dehydrogenase (G6PD), methoxyresorufin
(MR), pB-naphthoflavone (B-NF), nico-
tinamide adenine dinucleotide phosphate
(NADP), pentoxyresorufin (PR),
resorufin, Trisma base, and VPA were
purchased from Sigma, USA. Acetonitrile
was purchased from J.T. Backer, USA.
Ethanol absolute and glycerol were
purchased from Carlo Erba, USA.
Phenobarbital (PB) was purchased from
May&Backer, England. Polyethylene-
glycol 400 (PEG400) was purchased from
T. Chemical Ltd. Partnership, Thailand.
HPP was synthesized by the method of C.
Patarapanich’.

Experimental Methods
1. An ex vivo study

Rats were randomly assigned into 4
groups of 6 rats each. Control group, rats
were given PEG400 (the diluent of VPA
and HPP) intraperitoneally, once daily for
7 days. VPA group: rats were given VPA
(250 mg/kg/d), HPP group 1: rats were
given HPP (100 mg/kg/d) and HPP group
2: rats were given HPP (200 mg/kg/d) in
the same manner. On the day after 7 days
of compound administration, rats were
sacrificed for preparation of liver
microsomes by differential centrifugation
and kept at —80 °C until assay. Hepatic
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microsomal protein concentration was
determined according to the method of
Lowry et al’.

Total CYP content determination

Total CYP contents in microsomal
subfractions were determined speciro-
photometrically by the method of Omura
and Sato'’. The quantity of CYP was
calculated from the absorbance difference
(450-490 nm) after reduced by sodium
dithionite and bubbled with carbon
monoxide, The extinction coefficient of 91
mM™"' ¢m™ was used for a calculation.

Alkoxyresorufin O-dealkylation assay

The O-dealkylations of ethoxy-,
methoxy-, benzyloxy- and pentoxy-
resorufin by liver microsomes were
determined according to the method of
Burke and Mayer'' and Lubet et al.'? with
slight modifications. Each 1 ml of reaction
mixture contained 0.1 M Tris buffer, pH
7.4, alkoxyresorufin (5 pM), NADPH
regenerating system [comprising NADP (1
mM), G6P (5mM), and magnesium
chloride (3 mM)], and microsomal sample
(containing 100 gM of protein). Three
tubes of 1 ml of reaction mixture were
prepared for each sample (1 tube for a
blank and the remaining 2 tubes for a
sample). The reaction was started by the
addition of 10 pi of G6PD (100 units/ml)
in 20 mM potassium phosphate buffer, pH
7.4 after a 2 minutes preincubation. Ten
microlitre of 20 mM potassium phosphate
buffer, pH 7.4 was used in placed of
G6PD in the blank, After 5 minutes of
incubation at 37 °© C, the reaction was
terminated by adding 1 m! of methanol
(HPLC grade).

The O-dealkylations of alkoxy-
resorufins were determined by measuring
the amount of resorufin formed by
fluorescence spectrophotometer (excita-
tion A = 556 nm and emission A = 589 nm)
and expressed as a function of time and
amount of protein.

Aniline 4-hydroxylation

The 4-hydroxylation of aniline by
liver microsomes was  determined

Nareerat Ruksunforn

according to the method of Schenkman et
al.', utilizing aniline hydrochloride as a
substrate. The reaction was determined by
measuring the amount of a metabolite, 4-
aminophenol, by spectrophotometer at 630
nm and expressed as a function of time
and amount of protein.

2. An in vifro study

Rats were randomly assigned into 3
groups of 4 rats each. B-NF group, rats
were given [-NF (80 mg/kg/d) inira-
peritoneally, once daily for 2 days. Four
rats were given corn oil in the same
manner. PB group, rats were given PB
sodium (80 mg/kg/d) intraperitoneally,
once daily for 3 days. Four rats were given
sterile water in the same manner, Ethanol
group, short-term heavy ethanol treatment
was used according to the method of Hu,
Ingelman-Sundberg and Lindros”’ with
some modification. Four rats were given
water in the same manner. The inhibition
effects of HPP on CYP were investigated
by performing co-incubation of HPP with
marker substrate for each CYP isoform as
the method described above. HPP
solutions (0.1, 1, 10, 100 and 1000 uM
final concentrations) were dissolved in
each of 0.5 mM substrate solution (ER,
MR or BR) for studying inhibition effect
of HPP on CYPIAI, CYPIA2 and
CYP2B1/2B2 activities. Acetonitrile (1%
final concentration) was used for
dissolving HPP (0.1, 1, 10, 100 and 1000
uM) to  study inhibitory effect on
CYP2E1L.

Drata Analysis

All numeric data were presented as
meantSD or % of control activity. The
data were analyzed by one way analysis of
variance (ANOVA) followed by Student-
Newman-Keuls  (S-N-K) test. The
statistical significant level was p<0.05.

For estimation of ICs, the % of
inhibition was transformed to probit unit
by using transformation table of Fisher
and Yates. The linear regression method
was used to fit a curve between probit unit
and log dose by using Crikcet graph
program (Macintosh® computer).
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Results
An Ex vive study

The results of this study showed
that neither VPA nor HPP (100 and 200
mg/kg/d) had significant effect on total
CYP contents. Whereas VPA had no
significant effect on any CYP catalytic
activities, HPP showed induction effect on
some CYP activitiecs. The strongest
induction effects were seen on the
CYP2B1/2B2  activities with  both
substrates (BR and PR) used, meanwhile
the relative weaker effect was seen on
CYP1A1 (or EROD activity). In contrast,
there were no significant effects of HPP
on CYP1A2 (or MROD activity) and
CYP2El (or aniline 4-hydroxylase

activity) (figure 3).
An in vitro study

As shown in figure 4, both [-NF
and PB pretreatment significantly (p
<(.,05) increased total CYP contents and
the activities of CYPIA1/IA2 (in B-NF
group) and CYP2B1/2B2 (in PB group).
Ethanol pretreatment only significantly
increased CYP2E1 activity, without
increasing the total CYP contents.

Regarding the effect of solvents
used for dissolving HPP on CYP activity,
rate  of aniline 4-hydroxylation by
CYP2E1 was almost completely inhibited
by DMSO at 1% (v/v) final concentration.
Acetonitrile at 0.1 and 1% (v/v) final
concentration did not significantly affect
the same catalytic activity of CYP2E1",
Since the limitation of HPP solubility, 1%
(v/v) of acetonitrile final concentration
was used in the study of HPP on CYP2E]
(data not shown).

The results of inhibition study
showed that HPP at high concentration
exhibited selective inhibitory effect on
CYP isoforms activities. While all the
concentrations used showed no inhibitory
effect on CYPIAL, CYP1A2 and CYP2E!
(figure 5), HPP at 100 and 1000 pM
significantly —decreased the rate of
benzyloxyresorufin  O-dealkylase (CYP
2B1/2B2 activities) with 1Cs, of about 752
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pM. The inhibition effect seemed to be
dose-dependent.

Discussion and conclusion

HPP at 100 and 200 mg'kg/day
exhibited induction effect on rat hepatic
microsomal enzymes, not only
CYP2B1/2B2 but also CYP1AL1 activities.
The CYP2B was more highly induced
than CYPIAl. Both CYPIAZ and
CYP2E1 were not affected by HPP.
Previously, it was found that
intraperitoneal injection of PEG400 had
no effect on rat liver microsomal total
CYP contents as well as all CYP activities
as compared to sterile water’. Therefore,
effects of HPP on rat liver microsomal
activities in this study were not
contributed by PEG400. VPA at 250
mg/kg/day showed no effect on all CYP
isoforms  studied. This result was
consistent ~ with  the finding of
Kiatkosolkul’. Furthermore, an earlier
study by Rogier et al.’ also showed that
intraperitoneal  injections  of 100
mg/kg/day of VPA to rats once daily for
10 days demonstrated no induction effect
on CYP2B1/2B2 activities. However,
VPA demonstrated a potent induction
effect on CYP2B1/2B2 in the in vitro
hepatic cell culture system as well as in
vivo, when administered by continuous
infusion for two weeks. It has been
proposed that the absence of induction
effect on CYP2B following intraperitoneal
administration of VPA may be a
consequence of the short half-life of VPA
in rats (10-20 minutes)'’. In line with this
finding, it has also been found that other
derivatives of VPA, N-(2-
propylpentanoyl) urea (VPU) and valproyl
morpholine (VPM), exhibited induction
and inhibition effects on CYPs, VPU has
been demonstrated to be an inducer of rat
fiver CYP2B1/2B2 in vivo' as well as an
inhibitor of human liver CYP2C9 and
CYP1A1/1A2 in vitro®. VPM was recently
shown to be an inducer of rat liver
CYP2B1/2B2 and CYP1ALl in vivo as well
as an inhibitor of CYP2B1/2B2 in vitro'".
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Figure 3 Effects of HPP and VPA on total CYP contents (A), CYP1A1 (B), CYP1A2 (C),
CYP2B1/2B2 (D, E) and CYP2EI (F) activities in ex vivo system. Rat were given PEG400
(control), VPA (250 mg/kg/d) and HPP (100 and 200 mg/kg/d) for 7 days. Liver microsomes
were prepared and determined for the total CYP contents, ethoxy- (EROD), methoxy-
(MROD), benzyloxy- (BROD), pentoxyresorufin O-dealkylase (PROD) and aniline 4-
hydroxylase activities. Values are mean + standard deviation (n=6). *Significantly different
from control was determined by one-way ANOVA followed by S-N-K at p <0.05.
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Figure 4 Effect of B—NF, phenobarbital (PB) and ethanol pretreatment on rat microsomal
total CYP contents (A), CYP1AIL, CYP1A2, CYP2B1/2B2 and CYP2EI activities (B). Rats
were given —NF, PB or ethanol (as described in materials and methods). Controls of B—NF,
PB and cthanol treatment groups were given corn oil, sterile water and water, respectively.
Values are mean * standard deviation (n=4). *Significantly different from control was

determined by student’s # test at p < 0.05.

Although CYP2B1/2B2 are not
expressed in human, they play an
important role in  anticonvulsant
metabolism including VPA and PB in
rat'®. Regarding VPA metabolism, CYP2B
subfamily is responsible for the formation
of 4-ene-VPA, a potent hepatotoxic and
teratogenic  metabolite of  VPA"",
Induction effect of VPA on CYP2BI has
also been suggested to contribute
substantially to the hepatotoxic effect of
VPA®. In parallel with VPA, all
derivatives of VPA including VPU, VPM
and HPP have shown an induction effect
as well as inhibition effect on CYP2B. It is
interesting to explore whether CYP2B
involved in their metabolism or the
formation of toxic metabolite, as VPA.
CYP1A has been of particular interest due
to their ability to activate procarcinogens
and promutagens both in rat and human,
namely polycyclic aromatic hydrocarbon
and aflatoxin B1l. Meanwhile CYP2B
involves in bioactivation of aflatoxin
B1%*% increased activities of CYP in
this subfamily by HPP may increase
animal susceptibility to the adverse effect

of CYP mediated activation of toxins and
carcinogens. Further study to verify its
carcinogenicity should be conducted.

In contrast to B-NF and PB, ethano}
pretreatment slightly increased total CYP
but significantly increased CYP2EI
activity. The induction of CYP2El has
been proposed to arise through multiple
mechanisms. One of the possible
mechanisms of ethanol induction appeared
to occur via stabilization of the CYP2E!
mRNA. Transcriptional activation of
CYP2El gene has also been reported™.
Induction effects of PB and 3—NF involve
the  particular gene transcriptional
activation®. It is known that some organic
solvents can affect the activities of several
CYPs. A study of Busby et al.* suggested
that induction or inhibition effects of
solvent were substrate-dependent for a
given CYP. In order to keep organic
solvent minimal and constant in quantity,
HPP were solubilized in the substrate
solution. Whereas DMSO showed an
inhibition effect on CYP2EL activity,
acetonitrile did not show any noticeable
change on this enzyme activity at con-
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Figure 5 Effect of HPP on CYP1A1 (A), CYP1AZ (B), CYP2B1/2B2 (C) and CYP2EI (D)
activities in in vitro system. The effects of HPP at final concentrations of 0.1, 1, 10, 100 and
1000 pM on ethoxy- (EROD), methoxy- (MROD), benzyloxyresorufin O-dealkylase and
aniline 4-hydroxylase of CYP1Al, CYP1A2, CYP2B1/2B2 and CYP2E1 activities,
respectively were determined by co-incubation of each concentration of HPP with [3-NF-
induced (for CYP1A1/1A2), PB-induced (for CYP2B1/2B2) or ethanol-induced (for
CYP2E1) rat liver microsomes. Values are % control activity (n=6). *Significantly different
from control was determined by one-way ANOVA followed by S-N-K at p < 0.05.

centration < 1% (data not shown). Due to
the limit solubility of HPP, 1% acetonitrile
was used as the solvent in the inhibition
study on CYP2El. HPP at final
concentration of 100 and 1000 pM
inhibited rat CYP2B1/2B2 activities with
ICsp of about 752 pM. The decrease of
CYP2B1/2B2 activity indicated thai PP
might be a competitive reversible
inhibitor, HPP may be a substrate for

CYP2B1/2B2 similar to VPA™ and may
be, in part, responsible for prolongation of
barbiturate sleeping time after single dose
administration of HPP®. However, further
in vitro study to investigate whether HPP
could be a mechanism-based inhibitor,
should be conducted,

In conclusion, seven-day adminis-
trations of HPP exhibited selective
induction effect on rat hepatic microsomal
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CYP. HPP 100 and 200 mgkeg/d
demonstrated no effects on rat hepatic
CYP contents, CYP1A2 and CYP2EI]
activities, In contrast, HPP induced
CYP1Al and CYP2B1/2B2 activities. The
induction effect on CYP2B was stronger
than on CYP1AI. Furthermore, HPP at
final concentration of 100 and 1000 pM
inhibited CYP2B1/2B2 activities with ICsp
of about 752 pM. This finding suggested
that HPP may be, in part, responsible for
prolongation of barbiturate sleeping time
after single dose administration of HPP.
Further studies are needed to clarify the
metabolic pathway of HPP and the CYPs
involved as well as the effect of HPP on
human common CYPs. In vivo studied to
verify the potential of drug interaction and
carcinogenic risk are also needed.
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REVIEWS

Vegetables, Fruits and Cancer Prevention

Wannee R. Kusamran, Nopsarun Tanthasri, Nuntana Meesiripan, Anong Tepsuwan

Biochemistry and Chemical Carcinogenesis Section, Research Division, National Cancer Institute.

Abstract

Cancer chemoprevention is a new promising strategy for cancer prevention by the use
of either synthetic or naturally occurring chemicals. At present, there are a large number of
chemicals found to exhibit anticarcinogenic potentials in animals and several of them are
under clinical trials.

The International Committee of World Cancer Research Fund/American Institute for
Cancer Research have evaluated the chemopreventive potentials of some factors in foed from
the published data and found that the relationship between the consumption of vegetables and
fruits with the decreased risk of cancer can be divided into 3 groups: convincing, probable
and possible. The first group includes the consumption of vegetables and fruits with the
decreased risk of cancers of the mouth, pharynx, esophagus, lung and stomach, and that of
vegetables with cancers of colon and rectum. The probable group includes the relationship
between the consumption of vegetables with the decreased risk of cancers of larynx, spleen,
breast and urinary bladder, while the possible group refers to that of vegetables and fruits
with the decreased risk of cancers of cervix, ovary, uterus and thyroid, and that of vegetables
with cancers of liver, prostate and kidney. It was further found that the risk of some cancers
may be reduced by the consumption of various kinds of vegetables and fruits, for examples,
cancers of the mouth and pharynx by all vegetables and fruits, carrots, green-leaf vegetables
and citrus fruits; esophagus cancer by all vegetables, tomatoes and citrus fruits; lung cancer
by vegetables and/or fruits, green-leaf vegetables, tomatoes and carrots; stomach cancer by
green-yellow vegetables, tomatoes, cruciferous vegetables, allium vegetables, citus fruits and
vegetables and/or fruits; colon and larynx cancers by all vegetables and fruits, and rectal
cancer by cruciferous vegetables, carrots and citrus fruits.

At present, there are many studies investigating cancer chemopreventive agents and
found vegetables and fruits contain various kinds of chemicals possessing chemopreventive
potentials, but most of them are non-nutrients constituents, In this communication, we briefly
review some cancer chemopreventive agents which received much attention and may have
potentials to prevent cancer in humans, such as isothiocyanates, indole-3-carbinol,
organosulfur compounds, fFcarotene, tea and epigallocatechin gallate, curcumin, lycopene,
isoflavones, limonene and I-perilly! alcohol.

Key words: vegetables, fruits, cancer chemoprevention, cancer chemopreventive agents,
isothiocyanates, indole-3-carbinol, organosulfur compounds, f-carotene, green tea,
epigallocatechin gallate, curcumin, lycopene, isoflavones, limonene, Kperillyl alcohol.

Address correspendence and reprint requests to: Wannee R. Kusamran, Ph.D., Research Division,
National Cancer Institute, Rama VI Road, Bangkok 10400, Thailand,
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Mechanism

Possible molecular targets

Representative agents

Antimutagenesis

Inhibit carcinogen uptake

Inhibit formation/activation
of carcinogen

Deactivate/detoxify
carcinogen

Prevent carcinogen-DNA
bindiing

Increase level or fidelity of
DNA repair

Bile acids (bind)
Cytochromes P450 (inhibit)

PG synthase hydroperoxidase,
5-lypoxygenase (inhibit)

GSH/GST (enhance}

Cytochromes P450 (inhibit})

Poly(ADP-ribosyl)transferase
(enhance)

Calcium

PEITC, tea, indc_)le-3—carbin01,
soy isoflavones

Curcumin

NAC, garlic/onion disuifides
Tea

NAC, protease inhibitors
{(Bowman-Birk)

fta: gmhanlJ
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Mechanism

Possible molecular targets

Representative agents

Antiproliferation/antiprogression

Modulate hormone/
growth factor activity

Inhibit oncogene activity
Inhibit polyamine
metabolism

Induce terminal
differentiation

Restore immune response

Increase intercellular
communication

Induce apoptosis

Inhibit angiogenesis

Correct DNA methylation
imbalances

Inhibit basement membrane
methylation

Inhibit DNA synthesis

Estrogen receptor (antagonize)
Steroid 5-o-reductase (inhibit)
IGF-I (inhibit)

Farnesyl protein transferase
(inthibit)

ODC induction (inhibit)

TGF g (induce)

Cyclooxygenases (inhibit)
T, NK lymphocytes (enhance)
Langherans cells (enhance)

Connexin 43 {(enhance)

TGF# (induce)

RAS farnesylation (inhibit)

Telomerase (inhibit)
Arachidonic acid (inhibit)

FGF receptor (inhibit tyrosine
kinase)

Thrombomodulin (inhibit)

CpG island methylation
(enhance}

Type IV collagenase (inhibit)

Glucose 6-phosphate
dehydrogenase (inhibit)

Soy isoflavones
Tea
Soy isoflavones

Perillyl alcohol, limonene,
DHEA

Retinoids, curcumin, tea

Retinoids, vitamin D, soy
isoflavones

Tea, curcumin

Selenium, tea

Vitamin E

Carotenoids (lycopene),
retinoids

Retinoids, soy isoflavones,
vitamin D

Perillyl alcohol, limonene,
DHEA

Retinoic acid
Curcumin, tea

Soy isoflavones

Retinoids

Folic acid

Protease inhibitors

DHEA

#da: PEITC, phenethyl isothiocyanate; PG, prostaglandin; GSH, glutathione; GST, glutathione S-

iransferase; NAC, N-acetyl-L-cysteine; IGF, insulin-like growth factor; DHEA, dehydroepiandro-

sterone; ODC, omithine decarboxylase, TGFﬂ, transforming growth factor ﬂ; NK, natural kilier; RAS,

ras oncogene product; FGF, fibroblast growth factor
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REVIEWS

Hypertension Therapy Update 2003

Pramote Teerapong

Department of Pharmacology, Faculty of Pharmacy, Mahidol University

Abstract

Assessment of hypertension includes history taking, physical examination and
laboratory investigation to verify the disease, staging the severity and duration of the disease
and assess the risks and complications. JNC-7 recently classified the hypertension stages into
normal (<120 / and <80 mm.Hg), prehypertension (120-139 / or 80-89 mm.Hg), hypertension
stage I (140-159 / or 90-99 mm.Hg) and stage II (> 160 / or > 100 mm.Hg). Management of
hypertension includes life style modification and taking antihypertensive agents.
Hypertensive patients with no complication should control the blood pressure below 140/90
mm.Hg. Those who have the kidney discase or diabetes mellitus shoud have the blood
pressure below 130/80 mm.Hg. JNC-7 has recommended proper antihypertensive agents for
compelling indications such as heart failure, post-myocardial infarction, high risk of coronary
artery disease, diabetes, chronic kindey disease and prevention of recurrent stroke.

First choice antihypertensive agents are diuretics, beta blockers, angiotensin converting
enzyme inhibitors, angiotensin receptor blockers, and calcium channel blockers. Others are
second choice antihypertensive drugs include alpha-1 blockers, central alpha-2 agonists or
centrally acting drugs, adrenergic neuron blockers, and direct vasodilators. First choice
antihypertensive agents can be used alone or in combination but other antihypertensive drugs
are used as adjunct. Indications, adverse effects, mechanism or mode of actions of the
antihyperttensive agents are mentioned in details in this article.

Key words: hypertension, antihypertensive agents

Address correspondence and reprint requests to: Pramote Teerapong, Department of Pharmacology,
Faculty of Pharmacy, Mahidol University, Bangkok 10400, Thailand.
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wsngaaneaaannlisng 160 waalsan
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Bunnmsantinesidseuiswandnuazan
cardiac output Toganmsganauludnuiivala

o1 thiazide BONAVEN cortical thick
ascending limb ¥&N loop of Henle U@z distal
whule  @rvudy W lwRumstulmdsuuazi
matlaane dlalfenliwu waussndivlug
Wennmsananumumuidanalany 0
finsananusulafiamesnefioneiee 12.5-
25 WA, AOIUWIAIUCIUIUYEY  hydrochioro-
thiazide WIRLHBEULN LGKHAYDIENWN meta—
bolic UazmeinaiFuwusM e Ll
RN URAIAAENR NN By Sz
TWuesdon  wunudenlwdand  szeu
uPBLEEN  NIREIN Gailiiia  gout 16)
nQIﬂﬂ insulin  wazszaulyiy (iriglycerides,
LDL-cholesterol) gvau ifugu mazhlua
Fon (uazuunoudey) Tudsauazlumadon
wilwfiefwan  digitalis ety uazdsn
madiailaduiiadameannivlug il
ventricular  lavw3anuiiadndnsagihaliai
lnaidan, aaMIWal  insulin,  insuliv
sensitivity 8089, namtiasanusaianzah
e thiazide Tsiwad lugidmaioueaslaws
Wi (GFR>30 wa. i)  lugiilaunwias
1N (serum creatinine > 2.5 MN./A8.) WM
gedlmipuazarnn  easlfonsutlasnzi
WSINNEEY loop diuretic udendignasy wazh
Thdnszeuueadoslndand  aalnslay
Andnduazdimnestionanay wbinaaaszau
ngleauazlafivluidaatsenh

@ loop diuretic aanqw'éﬁ thick
ascending limb 984 loop of Henle EIHUE%Q Na-
K-2Cl carrier system LLa:awaaanqwéﬁ
proximal @z distal tubules 68 ©7 thiazide
Fuddanslanadily augaiy, aus, aui
§, ﬁﬁﬁﬂ%mm‘nﬁamﬁuﬁu, plasma renin

activity (ﬁ’], B;l:’ﬂ’.ltl isolated systolic

hypertensiou,  WaztNAAMIFLAELITI9UAY
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nssgniuanigeagiidsadalsanszgnnu
wazldnalunuguywiannnauliguynd

grgud dazeiaivlvunaidey
(potassium -sparing) aanqwﬁﬁuﬁqnwﬁgmné’u
TefinuuasmsiulluasBosd  distal  mbule
o spironolactone ﬁuﬂgﬂ aldosterone 17';
aldosterone receptor ¥4 distal tubule Bz
amiloride, triamterene E"J)Ué"\‘i active transport
spdlgieailuasdonlogasedl distal
tubule, cortical collecting tubule, uWas
collecting duct ﬁué'lgmﬂ%{“ﬂm aldosterone @8
46z amiloride MM9FUAY Na-K-ATPase 0
nduﬁﬁqmééau UGN AYANEN thiazide, loop
diuretic wastnasenndulafiady  maams
gy delluaaidng uasuuniuBeudme 819
Tiszauldunmdsaludesginiung o
mwwsatiw?}q"lu@’ﬂaa‘[m"lmunwém, ATl e iR
ftheildiun ACEI wia NSAIDs win T
ua e EHN TP

Beta blockers

aanqﬂ‘élﬁ'uﬁy’q beta adrenergic receptor
wpsszuUi lauaznaeniion laswmmzadhai
anusUuatazannaurasiila vhlvas
cardiac output UAAA reflex tachycardia D9
Rl'lﬂEﬂﬂE]:N vasodilators mamm‘mé"q renin ‘ﬁ
Tadhe Sumnefuginifissay renin g1 &
beta blockers UBnNARANNAUlAAAUAIE
mmzﬁ'mj’ﬂmﬁﬁ angina pectoris, ndanitam
Tams@Eaiunnoy, Wlaned sable usvy
negREuiW AP EUA Y ADadaE 9 a6
ingenuarneeeannun 2 dlmid  enda
Tauszlemilugifionmsdunnmsianina
wiammsthawrlansy  fiaangvn beta-
1 receptor AN beta-2 receptor (cardio-
selective) laun  atenolot, metoprolol, ace-
butolol, bisoprolol, betaxolol tilusty twsnzsai
Wlvvapnanuasvaaadasnadiiasanh 39

' e ] & &
alaUseleminienfiaangnane beta—1 uas
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beta-2 receptor (AU (1Y carieolol, carve-
dilol, labetalol, nadolol, penbutolol, pindolol,
propranolol, timolol) 'luc‘g”ﬂawauﬁm, COPD,
anunu wialsavaanidandiudans udile
AUNAENINATUENBBNANENS beta- 1UAY beta-2
receptor (nonselective) EJ'IﬁﬁqﬂéEI’UFii alpha
adrenergic receptor TR, labetalol, carvedilol
A9 peripheral vascular resistance uazoailas
mnaf lifslssmduasnanaaunednnem
ENiil intrinsic sympathomimetic activity (ISA)
Teur pindolol, carteolol, acebutolol LB
penbutolol gnluznaimlsiansaniduraniala
cardiac output uazMslvaciswdandiulae
enenalenlszTomilugthefsi borderline CHF,
sinus bradycardia, vasospasm uaslsAnaan
Gooddas  udennlimansAugini
emadssandniionlames

# propranoclol, metoprolol L&z labetalol
gnMANNAY £ propranclol WAz metoprolol
il first pass metabolism A NUEZINANIO T IUBE
2 @33t atenolol Uaz nadolol gnidamale
wariiei@iamm MfmeTue: 1 atuas
apvaziamslglugihelsala e carteolol uay
penbutolol gndumalasnnnimasy Tddes
Suss 1 eiaguiu e pindolol, timolol,
acebulolol gnimaameausnnnimilaldiuas
2 ﬂ‘?\i LHET betaxolol, bisoprolol drnsoalediu
az 1 A%

HATN9LAEIBIEN beta blocker NEARY
fip Mlaaut, AV conduction AaUNG, left
ventricular failure,  @1MTNNATIYAUATH
Uazfiufly gliconeogenesis WlMihmaamaaay
W, naaaannam lugihevauiiouay
COPD, @9LUuayn, 26y triglycerides qq?‘i’u
HDL-cholesterol  1as  (antiuendisl  ISA)
El'l‘lélffll‘uti‘l beta-2 receptor ﬁné’maﬁa arteriole
a1 e Raynaud’s phenomenon UazH DY
syfamsldeniudieiiilsanaaadondiu

Uarssunsindomsdineasdnuiailuius
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w§nnenn e beta blockers ¥RAREIEH
szuulsza@maiunanled  (tiu  propranolol,
penbuiolol, cavedilol, acebutolol, labetalol,
metoprolol, timolol) &MY lWiB Ml ULN

A e ot ] L4
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Angiotensin—converting enzyme inhibi~

tors (ACER)

Wueidududulml  Ace Silaglu
iladananeuiin AdwmAeR endothelial cell
yaaaandaauazila uleal ACE Ywmhi
Wiy angiotensin T ¢Ju 1 Feilgnivhlivase
(HANAAIA 1IUITIUATNTEGUNTTHAS
aldosterone 1 ACEI fufamsuauaamane
Lﬁam, renin-angiotensin-aldosterone system,
fushnssanauag bradykinin, NITOUMIFITIN
MsYNEvanntien 1oud  prostaglandin E,,
prostacyclin, nitric oxide WAXBNAAM sympa-
thetic activity @98 ACEI 81319080A1NGY
Tofinlugiisedu renin luwandinuniuass
ACE activity Un@  enmaneieslafugtheen
weiod 1 Ailusdveannludasaizann
wiaiinsirnurasladieundilaszanms
diiivlsaldidulsaloszazganeg  uwndun
aunuzh il unnymunariod 1 uas 2 9
wiiilstuludaanadndan  (microalbumi-
nuria), WinldTwnumdulaanzlugithalse
wlne,  uasfausililstugilufionms
AT ejection fraction anaFuianInALT
o lameviafennanaiugiu

HathaAEd FyrasenAanIanay
dulafinguuse wuluaufiiivanadae  renal
artery @1U (stenosis) W3 1-2 919 Feinlwifiale
Pedeuwduld wazwuluauimeludouuay
san, laladany 10% (anadl 209%) Laz
nsuUNiiudamaee (unahlild ARB
uny), szﬁu‘[ﬂumﬁﬁ&m'lutﬁamgqﬁu%\awu'l,u
augany  euillFouasaluomdoy  ndu

dammsriiafiulluastdoy  winen NSAIDs
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oy .
waslupunillsnlawda renal tubular acidosis
- ' ) a
type 1V Fawvvaelugihewwnu, aaniy
(10%) uazsamalaUné  (dysgeusia) (WU

o o oy o & A
69) Bawuludihanld  capopril  Failuy

suthydryl mnnimtﬁuﬁhiﬂ (enalapril,
lisinopril), Huw, LLazﬁ'a;ut,mlﬁlui angio-
edema, neutropenia, agranulocytosis, protein-
uria, glomerulonephritis, acute renal failure
gy valden ACEL fuseineassiifiama
dlamnmsnifialenauazdediole (o
awlusaimnsidlasangd 2 uaz 3)

& ACEI laualuauminienannnh
AugNaEis  mMldmaudmeauauanue
Tatingelonlszann 40-509% vaufihe wazle
navanaqly isolated systolic hypertension iy
ldmnuntullagneyiasn CCB azanau
sulafioldinniy  ACEI anmatdsdinan
Tsassuuilauazvanadan  (lugisiany
Lﬁlmg\w), anulsavaaniiondnauazlsn
ngadiaalame, uazaamstiawlane
iansSsuisuiuendy 1 ACET andnnme
wazanlsnazuum latasvaandon lowa 90u
gnfutlaamewas beta blocker WABN CCB
Tumsangifinmsailsanasnidanlalamniuas
Tsawilane mslden ACE dasSusiznng
19 fau  enalapril Wat lisinopril 1H3uas 1
ﬂ%ﬁ‘l, 81 benazepril, captopril, fosinopril,
moexipril, quinapril, trandolapril ez 1-2
pe2 BIYNIFNTOAAMNIYATY captopril 30-
40% unlioamsgeduusy  enalapril uaz
lisinopril

Angiotensin  II biockers

(ARB)

receptor

eNffUIHAYAY angiotensin 11 1 AT,
receptor  HNIRANMSHAMUINADNLE DAUDE
MSUAGIYDY efferent arterioles DA glomer-
ulus, amm‘mé"@ aldosterone L@s antidiuretic
(ADH)

hormone UaTANNI TN TEGUIEUY
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Uszd@m sympathetic  usienlivhlvila gt
manitiaiuias uarligusamsamenas
bradykinin Teilgniuenanaonidon an fibrosis
WAz myocyte hypertrophy Ltazt‘ﬁ;u tissue
plasminogen activator Fadelinnuhenldua
Yasiunannidanlaamiiou ACEI viald ua
wuh ARB azaamsandiumeslsnlelugihe
wwnusiofl 2 uszen  mortality uaz
morbidity lugjihelsavialang o1 ARB fiwa
ihadsauNeenaaas ACEL favhlwszauTy
wadeugei - anudulafiaseuislenely
AUTS bilateral renal artery stenosis WAZLA®
angicedema 16 #1 ARB 69UsnAa fosartan 4
wiilgvidauni1 ACEL udméidiania val-
sartan, irbesartan, candesartan, telmisartan,
cprosartan $lgWaUSIWE JRU ACEI uastilnld

e o T oa &
Sfventutlganzarananuaulafinuniu
Calcium channel blockers (CCB)

EI'IET‘UE?G{‘I] calcium channels /ON5LEN
LaEYDIUABLEY yldnduiiia Brms
wasntdanuaznarutianilanadaiasas
vaaatdandrutlmaamaduazwrladudnun
a9 (8niY amlodipine) uwazanuaulahnanas
&N nondihydropyridine CCB 48005 1LeUDDY
#1lawas AV conduction (diltiazem HHANDE
AT verapamil) wazanatieowdlagui, AV
block wazWaleauiad &N dihydropyridine
CCB  (nifedipine, nicardipine, isradipine,
felodipine, amlodipine) ﬁwaﬁﬁ'ﬂaam AV
conduction WBHAT UGBIAAN reflex tachy-
cardia  InMsaaanudulafamilunsedu
baroreceptor (UATNUBNNIY vasodilator) WAz
muRarudulaiodwisuwdunseduliiie
angina  (uilagemsldoneiia  sustained
release)  Wat@mBug A duw thew
wihuas wianla murmanthas 94 dihydro-
pyridine CCB ¥usnnni nondihydropyridine

PINMSVEEAVRIBaAEaeaIuUBNINI
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wmzﬁ nondihydropyridine CCB verapamil W
Téthovaeyninnnh (7%)  uazmaiiaiila
s lupuiillulsavilangudr  deeseiia
SERMIG nondihydropyridine veraparmil D)
diltiazem $730U BB WTIRTAR AV
condnction, sinus mnode anfomaticity (8%
contractility ¥7n &1 CCB LﬁiN mortality 370
acute coronary syndrome Emﬁummtﬁmﬁia
msthaaladumian nsudiamlameannni
Di uaz BB gihsunvwnuitld cCB fidam
msieladummuazndnilawlameaann
rhmsld ACEI uadiguuziih ccB anatlas
nulsAvaanidenguas (stroke) AR A
BndhuazaugagaInauduaida CCB anh
BB uaz ACEI (iials CCB $amfiu Di autiis
gndmuniasniimsld ccB v3a Di $aufiu BB,
w38 ACEL

Peripheral alpha-1 receptor blockers
(A1B)

81 prazosin, terazosin, doxazosin EJIUEi‘)
alpha-1 receptor o postsynaptic wlindranila
BaurvaDniaanAmen?  weantianvene
HAEANNA U U DAL and1udaieanal
anusulatinieanas anall reflex tachycardia
feflumiin  nonselective  ugainslaguuse
WilpUENNGN vasodilators (Ehenlalfinantden
alpha-2 receptor activity wltia  reflex
tachycardia) #Wadnuen dose UsN 1-3 T
wWiandinniinnnaeiuanifenuduladi
anaNan, postural hypotension, {14, Tadiu,
thedsee, wautfluan o1 dose wsnieersnu
fauuan  ;mslady, ﬁ'ﬁnw’fuﬂ‘s:wm el
fAsne LLazﬁﬂuﬁ'gnmqnﬁw%aﬁummﬁmlﬂ"
wildenmnuuds  wennniimsldmlumnn
gendamsldmdunannumamliiamsds
Tndnuasmahilianudulafiogiu &
asliufveniuisamadatninaanain
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NEW DRUGS

Levetiracetam: 8N3AHLSAANTNGHI LW

6. 99, YT LEH

MATIUAFEINE AU narmIans auinenasiFe luy
Abstract

Levetiracetam is the newest antiepileptic drug with novel mechanism of antiepileptic
action. Clinical trial has confirmed the extraordinary efficacy of levetiracetam as an add-on
therapy in all types of partial seizures and there is a tendency that levetiracetam is effective as
monotherapy in partial seizures. In addition, there is preliminary evidence to indicate that
tevetiracetam is effective in generalized seizures. Levetiracetam has a straightforward
pharmacokinetic with rapid and almost completely absorbed from gastrointestinal tract,
negligible binding to plasma proteins, and is mainly excreted by renal route and minimally
metabolized by cytochrome P450 system. With these properties in mind, this drug therefore
has minimal interactions with other drugs including the current antiepileptic drugs in clinical
use. Levetiracetam has a plasma half-life of 6 hours but its therapeutic half-life is longer
which allows for twice daily dosing. Steady state plasma levels are achieved within
approximately 2-3 days after dosing. Levetiracetam has a well tolerability profile, its adverse
events are usually mild in nature. Adverse events that usually encountered are somnolence,
asthenia, and dizziness and these adverse events usually subside after continuous use. The
availability of novel antiepileptic drug such as levetiracetam offers an attractive alternative
for the treatment of epilepsy -
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Introduction

Succinylcholine, a  depolarising
neuromuscular blocker, is used routinely
to facilitate endotracheal intubation and
provide muscle relaxation in surgery
including in  hypertensive patients’.
Succinyicholine being an ester drug is
dependent entirely on hydrolysis by
serum-{pseudo-or butyryl) cholinesterase
for termination of its action®’. In
spontaneously hypertensive rats (SHR),
abnormalities in a number of hepatic
enzymes have been noted’. Serum
cholinesterase enzyme activity may thus
be altered in spontancously hypertensive
rats (SHR) and in hypertension in general.
The objective of this study was to examine
the serum cholinesterase activity in SHR
and in the related normotensive Wistar-
Kyoto (WKY) rats. Specifically the
hydrolysis rate of a model substrate of
serum cholinesterase (acetyithiocholine)
was determined* in serum from SHR and
WKY rats. In addition, the inhibition
profile of a specific serum cholinesterase
inhibitor, tetraisopropyl pyrophosphora-
mide, iso-OMPA®, was also examined in
serum from these two groups of rats.

Materials and Methods

Two groups (n = 6) of rats were
used: spontaneously hypertensive rats
(SHR) and the related normotensive

Wistar-Kyoto (WKY) counterparts. Blood
was obtained from these rats under brief
ketamine/xylazine (50/3 mg/kg i.p.) anaes-
thesia and the harvested serum served as
the source of the serum cholinesterase
enzyme whose activity was estimated
using a spectrophotometric techniqued.
Briefly this involved hydrolysis of a
model substrate (acetylthiocholine) to
yield thiocholine which reacted with a
colour reagent (5,5-dithiobis-2-nitroben-
zoic acid, DTNB) to form a yellow
complex which was quantified at 412 nm.
The rate of hydrolysis of the substrate over
10 min was thus a measure of the enzyme
activity. The hydrolysis was carried out
under various conditions as assay varia-
bles influence ~enzyme  activity'.
Inhibition profile of the enzyme from SHR
and WKY rats was determined in the
presence of 10, 100, 500 and 1000 pM of
the specific serum cholinesterase inhibitor,
iso-OMPA; concentration eliciting 50 %
inhibition (ICsg) was then calculated.
Mean + SEM of the results are presented
and P < 0.05 were considered statistically
significant.

Results

One day prior to withdrawal of the
blood sample for enzyme assay the blood
pressure in SHR and WKY rats was 175
4 and 146 = 4 mm Hg respectively (P <
0.001). The hydrolysis of acetylthio-
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choline was substantially faster in serum
from SHR compared to WK rats both at
pH 7.4 and pH 8.0 (Table 1); thus the
serum cholinesterase activity was higher
in SHR. The elevated serum cholines-
terase activity in SHR was not due to a
novel or altered cholinesterase enzyme in
SHR as the iso-OMPA inhibition profile
of the enzyme was identical in SHR and
WKY rats; iso-OMPA 1Cs, from SHR and
WKY rats did not differ (600 + 52 pM vs
620 + 47pM, P> 0.05).

Discussion

Spontaneoulsy hypertensive rats
(SHR) had clevated serum cholinesterase
activity compared to normotensive Wistar-
Kyoto rats. This finding is similar to a
published report where SHR rats had

Jason Law

double the serum cholinesterase activity of
WKY rats®. Thus the in vivo degradation
of the ester depolarising neuromuscular
blocker, succinylcholing, is likely to be
faster leading to a greater requirement for
this blocker. If these results are
extrapolated to human hypertensive
patients, then a resistance (higher dose
requirements or more rapid recovery from
paralysis) to the neuromuscular effects of
succinylcholine  and  similar  ester
neuromuscular blockers like mivacurium
may be expected. Clinical studies in
hypertensive surgical patients undergoing
anaesthesia and receiving succinylcholine
or mivacurium are warranted to determine
the clinical significance of this in vitro
finding.

Table 1 Acetylthiocholine hydrolysis by serum cholinesterase from
spontaneously hypertensive (SHR) and normotensive (WKY) rats

Assdy Condition ~ Hydrolysis rate (mole/ L/min x 10°%)

SHR

3.60+0.,12
419+0.18
333+0.11

pH 7.4 (37°C)
pH 8.0 (37 °C)
pH 8.0 (25 °C)

WEY p

2.63+0.07 <0.001
306011 <0.001]
246+ 008 <0.001

Values are mean + SEM, n = 6 rats in each group
(mean of 3 determinations in each rat)
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Introduction

Synergism between nondepolari-
sing agents mivacurium and pancuronium
has been observed in patients' and
vecuronium potentiated mivacurium’s
action in vivo’. However, interactions
between mivacurium and other blockers
were also simply additive™®. Depolarising
agent succinylcholine intensified pancuro-
nium’ and vecuronium® block but also had
no effect on mivacurium’s action”". Thus
combinations of neuromuscular blockers
may produce either additive or synergistic
effects. This study specifically examined
interactions between mivacurium-vecuro-
nium and mivacurivm-succinylcholine in
vitro using the rat phrenic nerve-hemi-
diaphragm muscle preparation.

Materials and Methods

Rat hemi-diaphragms with attached
phrenic nerves were mounted in 37 ° C
organ baths containing pH 7.4 Kreb’s
buffer’. Supramaximal electrical stimuli
(0.1 Hz, 0.2 msec duration) were delivered
to the nerve and paralysis-concentration
curves were constructed for mivacurium
(Mv), vecuronium (Vc) and succinyl-
choline (SCh) in three sets of eleven
preparations to yield concentrations at
50% paralysis (ECsq), defined as one dose
equivalent unit, after fit to sigmoid E,,,
(Hill) equations. Eight preparations were

then used to generate three points on the
isobole for Mv-Vc¢ and Mv-SCh
combinations in ratios of 1:1, 1:3 and 3:1
of their ECso. For each interaction study,
individual drugs were also used in 24
preparations with concentrations of 0.2,
0.4, 0.8, 1.2 and 1.6 of their ECs to
construct their concentration-response
curves. ECsp estimates (3 SEM) for each
blocker were compared using ANOVA
and Fisher’s LSD test. Neuromuscular
blocker interactions were assessed by
constructing isobolograms' by plotting
the fraction of ECsp of the single drugs on
the dose unit co-ordinates together with
the ECsy of the wvarious blocker
combinations in the chosen dose field, If
the fraction of ECsy of a combination fell
on the theoretical additive line, the effect
of the drug mixture was additive, if points
fell below the additive line, the interaction
was synergistic and if the points fell above
the line an antagonistic interaction was
postulated. Single drug ECsq values were
compared with the drug-drug ECs, values
by unpaired t-test, P<0.05 was considered
significant.

Resulis and Discussion

Mivacurium, vecuronium and suc-
cinylcholine  concentrations at 50%
paralysis (ECsg) were 3.26 + 0.07, 3.01 +
0.13 and 9.76 + 0.52 pM respectively.
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Mivacurium and vecuronium were equi-
potent but succinylcholine was one-third
as potent as mivacurium and vecuronium
(P<0.001).

Experimentally determined ECsy of
a mivacurium-vecuronium combination at
a dose ratio of 3:1 fell significantly below
the corresponding theoretical additive
point (Table 1), indicative of synergism
between these two blockers at this dose
ratio. Interactions of mivacurium and
vecuronium at 1:1 and 1:3 dose ratios
were simply additive (Table 1). ECs
ratios of mivacurium and succinylcholine
at all three dose combinations did not
deviate significantly from the corres-
ponding theoretical additive points,
indicating simple additive interactions
between mivacurium and succinylcholine
(Table 1).

Table 1 Fraction of ECs values for
Mv-V¢ and Mv-SCh combinations

Blocker Fraction of ECs

Combination  Theoretical Experimental

Mv-Ve (1:1)  1.03+0.03  0.98 +0.05
Mv-Ve (1:3)  1.05+0.04 0.94+0.04
Mv-Ve (3:1)  1.02+0.03 0.88+0.03°

Mv-SCh (1:1) 1.00+0.03 1.05+0.04
Mv-SCh (1:3) 1.01+£0.03 1.04+0.03
Mv-SCh (3:1) 1.01+£0.03 1.06+0.04

Values are mean + SEM; ' P<0.05 compared
to theoretical additive value; n = 8 for each
combination

A 3:1 dose ratio combination of
mivacurium  with  vecuronium  was
synergistic but not at the 1:1 or 1:3 dose
ratios. The synergism was, however,
minor and unlikely to be clinically
significant and may be due to binding at
both pre- and post-synaptic sites at the
neuromuscular junction'’. This in vitro
result is generally consistent with similar
observations in vivo where combinations
of structurally dissimilar neuromuscular
blockers (e.g. vecuronium and mivacu-
rium) were synergistic'”. Interactions

Sirichai Krabesri

between mivacurium and succinylcholine,
both ester drugs, but the former a
depolarising agent and the latter a non-
depolarising agent were simply additive at
all three dose ratios studied.
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Painless way of seeing into body wins Nobel
Prize

Two scientists, Paul Lauterbur of the United
States and Peter Mansfield of Britain, who
developed a non-invasive method of imaging
internal human organs (magnetic resonance
imaging: MRI} that has revolutiomzed medical
diagnosis won the 2003 Nobel prize for
medicine. Lauterbur's and  Mansfield's
discoveries led to the development of modem
MRI, a painless method yielding three-
dimensional images of organs mside the human
body. The now-routine technique makes it
possible to see the extent of a tumor, localize an
mflamination in the nervous system, or even see a
beating heart. MRI has helped replace invasive
examinations and reduced risk and discomfort for
miliions of people going through medical tests
ahead of surgery. The laureates' innovations are
based on the discovery of the magnetic resonance
phenomenon, or how atomic nuclei rotate in a
magnetic field, 30 years earlier. Felix Bloch and
Edward Mills Purcell won the Nobel physics
prize on this finding in 1952. Until Lauterbur's
and Mansfield's studies in the early 1970s, which
lead to practical applications a decade later,
magnetic resonance was used mainly for studying
the chemical structure of substances. Lauterbur
found a way to create two-dimensional pictures
by introducing radients in the magnetic field and
build pictures of structures that could not be
visualized with other methods. Mansfield, a
professor of physics at the Unversity of
Nottingham in England, showed the signals could
be analyzed mathematically, which made it
possible to develop an imaging technique. More
than 60 mitlion MRI examinations are carried out
each year and there are some 22,000 MRI
cameras globally.

[hitp-/Awww. reuters.com/newsArticle jhtm{? type
=topNews&storylD=3562605]

Flu vaccine safe for asthma patients

A shot of the flu vaccine doesn't seem to cause
serious side effects in patients with asthma or

Srinakharinwirot University, Banghkok, 10140,

with another hing condition called chronic
obstructive pulmonary disease (COPD). Use of
the influenza vaccine in patients with chronic
lung diseases is suboptimal, in part, because of
concerns that it may induce flare-ups. Although
a few studies have provided reassuring safety
data, variovs issues have limited their ability to
reach definitive conclusions. The new findings
are based on a study of 12,000 older patients with
asthma or COPD who did or did not receive the
flu vaccine m the UK between 1991 and 1994.
Vaccinated patients often had a lung diagnosis
recorded or received an asthma drug on the day
of vaccination. However, there was no evidence
of an increased risk of lung problems within two
weeks of vaccination, The researchers conclude
that routine influenza vaccination in the general
UK population of older individuals with asthma
or COPD did not increase the short term rate of
lung problems or the need for related drugs.

[Thorax 2003,58:835-9]
Selenium may raise skin cancer risk

In patients with a history of skin cancer other
than melanoma, the use of selenium supplements
does not appear to prevent the recurrence of two
other types of skin cancer--basal cell and
squamnous cell cancer--and may actually raise the
risk of squamous cell cancer. The initial results
from the Nutritional Prevention of Cancer Trial
reporied in 1996 showed that selenium use did
not influence the rate of nonmelanoma skin
cancer in individuals who were at risk for this
type of cancer. However, the new findings, which
are based on three additional years of follow-up,
suggest that use of the selenium, an antioxidant,
may promote certain cancers. These findings run
counter to the results of animal studies that
indicate a protective effect for selenium and other
antioxidants. The study involved 1312 patients
with a history of nommelanoma skin cancer who
were randoinly assipned to receive daily
supplementation with selenium 200 micrograms
or placebo ("sugar pill"). In agreement with the
initial results, selenium use was not associated
with the risk of basal cell cancer. However, use
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of the antioxidant seemed to raise the risk of
squamous cell cancer. Selenium users were 25%
more likely to develop this malignancy than
nonusers. These findings should be viewed along
with the overall impact of selenium
supplementation as a potential cancer-preventing
agent, the authors note. Prostate cancer
prevention trials that are now underway,
including one testing selenium supplementation
in men with precancerous cells in the prostate.

[J Natl Cancer Inst 2003,95:1477-81]

1.5, FD'A approves radiation contamination
drug

The US. Food and Drug Administration
approved a German company's drug treatment for
certain kinds of radiation contamination.
Radiogardase, known as Prussian blue, could be
used to treat people exposed to harmful levels of
cesium-137 or thallium. The agency has been
asking for companies to come up with treatments
for potential chemical, biological and nuclear
weapons, The approval of Radiogardase was
part of FDA's continuing efforts to provide the
American public with medical countermeasures
in the event of a terrorist attack. Cesium-137 or
thallium can be eaten, inhaled, get info wounds,
and fatal in high doses. Lower doses can cause
cancer, Its potential use as a component of a
conventional explosive device containing
radioactive material, commonly called a 'dirty
bomb. It had also found that pentetate calcium
trisodium  (Ca-DTPA) and pentetate zinc
trisodium (Zn-DTPA) can safcly decontaminate
people exposed to radicactive isotopes of the
elements plutonium, americium and curinm.

[hiip. rwww.medscape.com/viewarticle/462519]
Compound slows Parkinson's Disease in mice

An organic chemical called a ketone body
protects brain neurons in a mouse model of
Parkinson's disease., Parkinson disease occurs
when specific kinds of brain cells die. Patients
with the disorder develop mvoluntary movements
and tremor that progress over time because the
brain cells no longer produce a chemical called
dopamine, Although there is no evidence yet that
treaiment with ketone bodies would be safe or
feasible in humans, related strategies may
someday be used to slow the progression of
Parkinson's disease. According to the report, the
neurotoxin MPTP causes symptoms similar to
those of Parkinson's disease when injected into
mice. It does so by preventing brain neurons from
using oxygen. However, when the nice were
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treated continuously with infusion of the ketone
D-beta-hydroxybutyrate  (DBHB), beginning
prior to treatment with MPTP, the neurons could
use oxygen by using a different chemical
pathway, and not as many brain neurons died.
The mice could keep their balance better and run
longer. Another way to increase ketone levels in
the body is to follow a "ketogenic" diet that
results in production of the compounds and is
sometimes used to help treat epilepsy. The diet
begins with a period of fasting to simulate
starvation durmg which time water or sugar-free
beverages are consumed, After that, a highly
restricted diet is started. Because the diet
involves eating a lot of fat, patients are at risk for
developing dangerously high cholesterol levels,
which can trigger heart disease. These diets
should only be tried while under the supervision
of a doctor

[J Clin Invest 2003,112: 892-901]

Effective methadone dose does not harm
newhorns

Treating heroin-addicted pregnant women with
the most effective dose of methadone does not
increase their infants’ symptoms of withdrawal
after they are born, Instead, methadone appears
to reduce risks to both mother and infant by
preventing illicit drug nuse. Methadone is often
substituted for heroin and other opiates when
patients are treated for their addiction. When the
methadone dose is high enough, it blocks the
effects of heroin and reduces addicts' craving for
the drug. Many physicians believe that
methadone doses should be kept no higher than
20 milligrams per day when women are pregnant.
But effective doses for pregnant wonien range
from 50 to 200 mg daily. Therefore, the
researchers examined the records of 100 mother-
newborn pairs treated in their comprehensive
programt for drug-addicted pregnant women.
Methadone doses ranged from 20 to 200 mg per
day. Their study differed from previous research,
because it examines higher average doses and the
last dose prior to delivery. They also scored the
newborns' withdrawal problems using an
objective measure of clinical signs and
symptoms, called the Newborn Abstinence Score
(NAS). Birth weight, highest NAS, presence of
neonatal withdrawal, and average duration of
treatment for withdrawal did not differ
significantly between the higher doses and lower
doses of methadone. Prior  research
demonstrated that methadone has no long-term
effects on the fetus, just short-term withdrawal,
which occurred in 60 percent of the babies,
Effective maintenance prevents drug hunger and
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craving and blocks the euphoric effect of illicit
drugs. As a result, the fetus is not exposed to
erratic maternal opioid levels, protecting it from
repeated episodes of withdrawal. Furthermore, by
preventing drug-seeking behavior, women are
less likely to engage in prostitution or other
behaviors that increase their risk of HIV,
hepatitis mfection, and other sexually transmitted
diseases. Heroin-addicted women should check
into a program that not only helps themn with their
symptoms of withdrawal, but also addresses
psychological and social issues.

[Am J Obstet Gynecol 2003;189:312-7]

Spinal fluid proteins may help identify
Alzheimer's

The ratio of one protein to another in spinal tluid
may help diagnose Alzheimer's disease (AD).
The two proteins, phosphorylated tau protein
{phospho-tau) and beta-amyloid peptide-42 (A-
beta-42), have already been linked to Alzheimer's
disease. Measuring levels of either one in spinal
fluid has not proven useful in diagnosing AD.
However, it is possible that calculating the ratio
of one to the other could be helpful in diagnosing
the condition. To investigate, the researchers
determined the ratio of phospho-tau to A-beta-42
in 100 patients being evaluated for mental
decline and 31 healthy control subjects. 30
patients were diagnosed with non-AD mental
decline, [9 with other nerve disorders and 51
with AD. The protein ratio was much higher n
AD patients than in the other subjects. At least 80
percent of the time the ratio correctly identified
people with AD, while at least 73 percent of the
time it correctly identified people without AD.
The investigators maintain that multiple areas of
research are required before the potential role of
the ratio in clinical practice can be defined, 1f
clinical diagnoses and those based on the marker
have similar accuracy, the relative cost and
convenience of the biomarker and clinical
assessment should be compared.

[Arch Neurol 2003,60:1202-6]

Baclofern helpful in GERD refractory to
proton pnmp inhibitors

Baclofen 1nay treat pastroesophageal reflux
disease (GERD) refractory to proton pump
inhibitor (PP} therapy, even in patients with
duodenal reflux. Acute administration of the
gamma-aminobutyric acidpg (GABAp) receptor
agonist baclofen can inhibit the occurrence of
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transient lower esophageal sphincter relaxations,
thereby significantly decreasing acid reflux after
a meal. It seems conceivable therefore that
treatment with baclofen might also reduce
exposure of the distal esophagus to duodenal
reflux, This study enrvolled 16 patients with
persistent heartburn or regurgitation for at least
three months despite PP therapy. There were 11
woinen and five men; mean age was 46 + 3 years;
and seven patients had erosive esophagitis,
including five with grade 1 and two with grade 2.
While continuing PPI therapy, patients received
baclofen 5 mg three times daily, and the dosage
was Increased by 5 mg every fourth day to a
maintenance dose of 20 mg three times daily.
During PPI therapy alone, all patients had normal
acid exposure (0.3% of the time; range, 0.05%-
2.2%) but pathological duodenal reflux exposure
{13.8% of the time; range, 11.8%-15.5%). Afier
addition of baclofen 20 mg three times daily, acid
exposure was similar {0.4% of the time; range,
0.15%-2.3%; P = N.8.) but duodenal reflux was
significantly less (6.1% of the time; range, 0.8%-
10.3%; P < .05). The total number of duodenal
reflux episodes decreased from 23 {ranpe, 14.5-
34) to 12 (range, 5-21; P = .06}, while the
number of duodenal reflux episodes lasting
longer than five minutes decreased from 5 (range,
3-8) to 2 (range, 0.5-4.5, P < .05). The
cumulative severity score for 14 reflux symptoms
decreased from 10.3 + 1.7 10 5.8 = 1.3; P < 0},
Four patients reported mild adverse events of
nausea or drowsiness, The GABAg receptor
agonist baclofen improves duodenal reflux and
associated reflux symptoms that persist during
PPI therapy. These observations confirm that
baclofen can inhibit reflux during repeated
admimistration and suggest a therapeutic potential
as an add-on in GERD patients with incomplete
relief by acid suppression.

[Gut 2003:53:1397-1402]

Continuous GLP-1 infnsion maintains
glycemic control in eiderly

Continuous infusion of glucagon-like peptide
{GLP-1) successfully maintained glycemic
control in elderly patients who were previously
controlled on oral hypoglycemic agents. The
treatment group had fewer hypoglycemic events,
greater insulin release in response to glucose, and
greater rate of glucose disposal. GLP-I is an
msulmotropic gut hormone that, when given
exogenously, may be a useful agent in the
treatment of type 2 diabetes. The investigators
previously demonstrated that GLP-1  has
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insulinotropic activity in elderly diabetic patients
and it enhances their insulin- and non-insnlin-
mediated glucose uptake. Because of its ability to
ameliorate multiple metabolic defects and
because hypoglycemia might not be an issue,
GLP-1 and its analogs may prove to be valuable
therapeutic agents in this population. Of 16
patients with type 2 diabetes who were being
treated with oral hypoglycemic agents, eight
patienis continued on their usual treatment and
eight patients discontinued hypoglycemic
medications and received a continuous
subcutaneous infusion of GLP-1 for 12 weeks at
a maximum dose of 120 pmol/kg/hour. Primary
end points were HbAlc levels and capillary
blood glucose (CBG) determinations. HbAlc
levels (7.1%) and body weight were stable in
both groups. Although the vsual-treatment group
had 87 CBG measurements of 3.6 mmol/L. during
the study, the GLP-1 group had only one such
measurement (3.5 mmol/L). GLP-1 infusion did
not affect fasting plasma ghrelin levels, but it
enhanced glicose-induced insulin secretion {from
119 £ 21 pmol/L to 202 + 51 pmol/L; P < .05)
and insulin-mediated glucose disposal (from 29.8
+ 3.3 pmol/kg/min to 35.9 + 2.3 pmolkg/min; P
< .01). A GLP-1 compound is a promising
therapeutic optiou for elderly diabetic patients.
Long-term  administration of GLP-1 by
subcutancous infusion using currently available
pumps is impractical for many patients, To allow
this therapy to have broader clinical utility, newer
delivery  systems, dipeptidyl peptidase IV
resistant analogs, or. agonists of the GLP-1
receptor need to be developed.

[Diabetes Care 2003,26:2835-2841]

Once-daily levofloxacin effective for chronic
bacterial prostatitis

Once-daily levofloxacin is as effective as
ciprofloxacin taken twice daily for 28 days for
the ftreatment of chronic bacterial prostatitis.
Aerobic pgram-negative enteric bacteria (eg,
Escherichia coli) have been recognized as the
most prevalent etiologic agents of bacterial
prostatitis, and the role of gram-positive bacteria
has been controversial. Because of their broad
spectrum activity and preferential accumulation
m prostatic fluid, fluoroquinolones have become
the standard of care for chronic bacterial
prostatitis. In this active-control trial, 377 men
with a history of chlwonic bacterial prostatitis,
current  clinical signs and symptoms, and
laboratory evidence of prostatitis  were
randomized to treatment with levofloxacin 500
mg once daily or ciprofloxacin 500 mg twice
daily for 28 days. The primary end point was
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microbiologic efficacy. The rate of clinical
success, defined as cured plns improved patients,
was 75% for levofloxacin and 72.8% for
ciprofloxacin (%5% confidence interval [CI] for
the difference in the success rates, -13.27 to
8.87). Microbiologic eradication rates were also
similar in both groups (75% for levofloxacin and
76.8% for ciprofloxacin, 95% CI for the
difference, -8.98 to 12.58). The most common
isolates were Enterococcus faecalis and E. coli.
Both regimens were well tolerated, with similar
rates of adverse events and of relapse by six
months. Study limitations include contiuued
symptoms in some patients in each treatment
group despite eradication of the pathogen at the
posttherapy wvisit, and isolation of bacteria i
some patients who were considered to have
clinical success. This suggests that in chronic
bacterial prostatitis, clinical cure and eradication
of pathogens may not always correlate. Isolation
of a high proportion of gram-positive organisms,
as well as gram-negative pathogens, underscores
the necessity of choosmg an antimicrobial agent
with broad-gpectrum activity.

[Urology 2003,62:537-541]

Gamma vinyl-GABA may be effective in
cocaine addiction

The antiepileptic drug gamma-vinyl-GABA
(GVG; vigabatrin) may be effective for the
treatment of cocaine addiction. Based on animal
models suggesiing that GVG blocks the rise in
dopamine levels produced by cocaine, nicotine,
and other addictive substances, the state of Baja
California and the Mexican federal government
approved an investigator-initiated clinical trial,
In the first week of this eight-week trial, 20
addicts {19 men and one woman) who had been
using cocaine five to seven days weekly for three
to 15 years received escalating doses of GVG up
to a maximum of 3 g daily, followed by a daily
maintenance dose of 4 g. To continue in the
study, subjects had to remain free of cocaine for
28 consecutive days. The dose of GVG was then
tapered by 1 g per day per week for each of the
following three weeks. Subjects received twice-
weekly wurine dmug testing and regular
psychosocial counseling. Eight subjects dropped
out in the first 10 days of the trial to resume
cocaine use. Of the 12 remaining subjects, eight
{(40% of enrollees) completed the trial and were
tapered off GVG. All eight of these subjects
remained cocaine-free for at least 46 to 58 days
after treatment ended, and they reported that their
craving for cocaine was eliminated within two to
three weeks and did not retumn even after they
tapered off GVG. They showed profound




Thai J Pharmacol; Vol 25 No 2, May-Aug 2003

behavioral improvements in self-esteem, family
relationships, and work activities. Of the four
subjects who remained in the study more than L0
days but did not withdraw from cocaine, three
reduced their cocaine use by 50% to 80%. The
results suggested that this drug, in combination
with psychosocial therapy, offers a potential
treatment for cocaine addiction. Although visual
field defects are reported in 30% to 40% of
patients on long-term therapy with GVG, none of
the subjects in this study developed this adverse
event, Daytime sleepiness and headaches
associated with GVG use occasionally persisted
for several weeks but did not cause subjects to
drop out of the study. All subjects who withdrew
fromn cocaine gained weight, A large double-
blind, placebo-controled trial are need to
confirm and extend these results.

[Synapse 2003;50:261-265]

Higher dose, longer use of inhaled steroids
linked to cataract risk

Higher dose and longer use of inhaled steroids
increases the risk of cataracts, according to the
results of a population-based case-control study
published in the October issue of the British
Journal of Opthalmology. The authors
emphasize the importance of being aware of this
complication and using the lowest effective dose
to prevent asthma symptoms. Using the UK.'s
General Practice Research Database, the
investigators identified 15,479 patients with
cataract older than 40 years and 15,479 control
patients without cataract matched for age, sex,
medical practice, and observation period.
Among those with cataract, nearly 11.5% had
been prescribed inhaled steroids compared with
nearly 7.5% of controls, The risk of cataract
increased in a dose-related fashion, with lLittle or
no apparent increased risk for those taking a daily
dose less than 400 pg (adjusted odds ratio [OR],
(.99; 95% confidence interval [C1], 0.87 - 1.13},
but with an increased risk of 69% for those taking
doses greater than 1600 pg a day (adjusted OR,
1.69; 95% CI, 1.17 - 2.43). Risk of cataract also
rose with increased duration of inhaled steroid
use. These risks need to be considered in the
light of the large beneficial effects value of
inhaled corticosteroids to many patients with
asthma and to some patients with chronic
obstructive pulmonary disease. While lower
doses have not been shown to be completely
without risk, there is good evidence to suggest
that lower doses are associated with a reduced
risk of adverse effects. The risk of cataract
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associated with high doses of inhaled
corticosteroids needs to be more widely
recognized.

[Br J Ophthalmol 2003:87:1247-51]

Alfacon-1 plus steroids leads to rapid
improvement in SARS

First use of an interferon drug approved for
treating hepatitis C, administered with steroids,
led to more rapid improvement in many of the
patients among the first 19 who received it during
the Toronto outbreak of severe acute respiratory
syndrome (SARS). Previous in vitro work by
1.S. Army researchers had demonstrated that the
consensus interferon alfacon-1 was the most
active of the interferons against SARS, So when
the second wave of SARS hit, the Toronto team
elected "to cautiously treat" patients with
probable SARS with alfacon-1 in combination
with steroids, and evaluate the drug combination
for safety and possible efficacy. Patients had to
have progressive deterioration of their respiratory
status in the proceeding 48 hours" and confirmed
radiologic deterioration during the same period.
Dosing consisted of 9 pg of alfacon-l
administered subcutaneously on a daily basis for
10 days. Patients who did not exhibit clinical
signs of improvement after day 2 were increased
to a dose of 15 pg per day. The steroid
component followed the Hong Kong protocol,
using a high dose of 500 mg of
methylpredmisolone for three days, followed by a
round of taper. The first nme patients were
compared with a historic control group of 13
patients in the first outbreak who had received
only steroids. Baseline characteristics of the
groups were similar. The researchers presented a
Kaplan-Meier analysis of time to 50% resolution
from peak chest radiograph abnormality. The
group receiving only steroids required 11.5 days
to reach that milestone, while those receiving
combination therapy took four days (P = .001,
Log rank). They also had higher oxygen
saturation compared to controls, and had a more
rapid resolution of the need for supplemental
oxygen (P = .02, Log rank). There was a
predictable drop in absolute neutrophil count
associated with use of interferon, "which was not
clinically significant and resolved after drug
cessation.  After those positive preliminary
results, 10 additional patients were treated with
the alfacon-1 and  methylprednisoione
combination., A salvage effort with six intubated
patients in intensive care raised concerns of the
risk of cytokine blast. The mvesgitors decided to



198

begin with a low dose and then escalated the
dose. Therefore, there was no clinical evidence of
cytokine blast or serious adverse events. Four of
the six ICU patients treated late in disease died,
while those treated earlier survived. So any
antiviral used should be used early in disease.
No adverse effects commonly associated with the
use of interferon concomitant with steroids was
not seen. The results sugpest that interferon
alfacon-1 warrants further  prospective
investipation as a treafment for SARS. Because
the drug is approved for sale as a treatment for
hepatitis C, there should be no question of
availability for off-label use in the event of
subsequent outbreaks of SARS,

[http S www.medscape.com/viewarticle/461698]

Glucose-insulin-potassium infusion saves some
lives after myocardial infarction

Glucose-insulin-potassium (GIK) infusion saves
some lives after myocardial infarction. As
adjunctive  therapy o primary coronary
transluminal angioplasty (PTCA), this treatment
reduced mortality in patients without heart
failure, but not in all patients. Since the early
1960s, GIK infusion has been advocated as
therapy in the early hours after acute myocardial
infarction. The main effect of the GIK infusion
was considered to be the beneficial effect of
administration of glucose to the ischemic
myocardium, From April 1998 to September
2001, 940 patients with acute myocardial
infarction eligible for PTCA were randomized to
receive continuous GIK infusion for 8 to 12
hours or no mmfusion. Mortality at 30 days was
23 (4.9%) of 476 patients in the GIK group and
27 (5.8%) of 464 patients in the control group
(relative risk [RR], 0.82; 95% confidence interval
[CI], 0.46 - 1.46). In a subgroup of 856 patients
(91.1%) in Killip class 1 who had no signs of
heart faiture, 30-day mortality was 5 (1.2%) of
426 patients receiving GIK and 18 (4.2%) of 430
patients not receiving GIK (RR, 0.28; 95% CI,
0.1 - 0.75). In 84 patients (§.9%) who had signs
of heart failure and were in Killip class 2 or
greater, 30-day mortality was 18 (36%) of 50
patients who received GIK infusion and 9
(26.5%) of 34 controls (RR, 1.44;95% CI, 0.65 -
3.22). Other than possible volume overload in
patients with heart failure, there were no adverse
effects of GIK infusion. Study lmifations
include insufficient power to detect a significant
difference in mortality based on relatively small
sample size in some subgroups, lack of correction
for multiple comparisons, and open-label design.
GIK as adjunctive therapy to PTCA in acute MI
did not result in a significant mortality reduction
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in all patients. The effect of GIK infusion in
patients with signs of heart failure (Killip class
>/= 2) at admission is uncertain. In the subgroup
without heart failure, a significant reduction was
seen. Relatively high infusion rate of GIK may
explain the lack of benefit of this therapy in
patients with heart failure, Additional research to
resolve the issues of whether GIK infusion is
beneficial in all patients with acule myocardial
infarction and m subgroups with shock or
congestive heart failure.

[J Am Coll Cardiol 2003;42:784-91]

Pharmacologic blockade of the renin-
angiotensin systent: vascular benefits beyond
commonly undersiood pharmacologic actions

Angiotensin-converting enzyme (ACE) inhibitors
and angiotensin I receptor blockers {ARBs) are
recognized primarily for their use i
hypertension, in heart failure, and after
myocardial infarction, New evidence, particularly
with ACE inhibitors, has shown their ability to
reduce acute coronary events associated with
atherosclerosis in patients without a history of the
aforementioned cardiac conditions. This is likely
due to inhibitory effects on the renin-angiotensin
system -- a system that adversely influences
fibrinolytic  balance, vascular endothelial
function, and vascular inflammation, all key
components of atherosclerotic progression and
adverse coronary outcomes. Resulis of various
studies suggest favorable effects of ACE
inhibitors and ARBs on markers of these
components, including effects on plasminogen
activator inhibitor-1, endothelin-1, and nitric
oxide by ACE inhibitors, and effects on vascular
cell adhesion molecule-1 and C-reactive protein
by ARBs. Although early evidence suggests that
ACE inhibitors may provide a greater beneficial
effect on some of these markers compared with
ARBs, and that certain ACE inhibitors may
provide greater vascular benefits than others,
further investigation is required to verify such
findings. Overall, understanding the distinct
coronary vascular benefits of these agents will
emphasize the importance of using them,
particularly ACE inhibitors, to improve outcomes
in patients with coronary atherosclerotic disease.

[Pharmacotherapy 2003;23:1141-1152]

Acetaminophen intoxication and length of
treatment: How long is long enough?

The currently recommended dosing scheme for
treating acetaminophen overdose in the United
States consists of a loading dose of oral N-
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acetylcysteine 140 mg/kg, followed by 70 mg/kg
every 4 hours for 17 doses, for a total of 72 hours
of oral N-acetylcysteine therapy. This protocol
has been both effective and safe. We critically
evaluated the evidence that supports reducing the
course of N-acetyleysteine therapy from 72 hours
to 24 or 36 hours. This shorter regimen offers
important benefits for both the patient and the
patient's family, such as increased drug
tolerability and reduced hospital stay. Patients
who intentionally ingested acetaminophen with
harmful intent could receive appropriate
psychosocial treatment more quickly, In addition,
shorter courses of N-acetylcysteine therapy have
positive fmancial ramifications by reducing the
hospital stay by | or 2 days. Clearly, a shorter
treatment regimen would not be appropriate for
all patients, particufarly those who seek treatment
late (> 24 hrs after ingestion) and those with
evidence of organ toxicity. In order to provide
the necessary evidence to support a change in
accepted clinical practice, further investigation
on the safety and efficacy of a shorter A-
acetylcysteime regimen should be conducted by
clinical researchers in a controlled manner.

[Pharmacotherapy 2003,;23:1052-1059]

Smoking marijuaua lowers fertility, study
shows

Sperm in men who smoke marijuana regularly
lose stamina and burn out which may prevent
conception. The study by the State University of
New York in Buffalo, New York, is the first to
focus on the swimming patterns of sperm in men
who smoke marijuana, and found that the sperm
from marijuana smokers were moving too fast
too early. To attach itself to the egg, the sperm
has to swim like mad, that's hyper activation, and
they have to be vigorous at the right time.
Smoking marijuana 1messes up the natural
regulatory system. These sperm will experience
burnout before they reach the egg and would not
be capable of fertilization. The study, released at
the annual conference of the American Society of
Reproductive Medicine in San Antonio, found
that men who smoke marijuana have less sperm
because of lower quantities of seminal fluid
compared to fertile men. One of the ingredients
of marijuana, tetrahydrocannabinol, or THC, is
the psychoactive chemical that causes people to
feel "high." The speed, volume, shape, density,
movement and count of sperm were studied in
both men whose sperm is fertile and marijuana
smokers. A previous study found that the
enzyme cap of buman sperm changed when
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exposed to high levels of THC. As a result, the
spern has a harder time attaching to the egg
before fertilization. Even if people stop smoking
marijuana, THC gets stored in the body fat and
may take several months before leaving the body.

[http:/iwww.reuters.com/newsArticle jhtml? type
=healthNews&storyID=36040610]

Stemn cells repair heart attack damage

After a heart attack, infusing stem cells ito the
coronary arteries that supply blood to the heart
muscle leads to a reduction in the area of heart
damage. Moreover, heart function improves after
the treatment. Stem cells are carly-stage cells
that can go on to become several different types
of tissue. The investigators isolated stem cells
from the bone marrow or blood of 28 heart attack
patients and about four days later infused the
cells into the coronary artery that caused the heart
attack. The size of the damaged area of the heart
fell significantly over the following four months.
The reduction in damage size related directly to
improvements in cardiac function. Prior to the
infusions, the investigators had assessed the
capacity of the stem cells to migrate in response
to chemical signals produced by the body. They
found that migratory capacity, but not the
number, of infused cells strongly predicted the
reduction in size of the area of heart damage,
Therefore, it might be useful to evalvate
migratory capacity in order to predict functional
improvement after infusion of the cells into
patients' hearts. Risk factors for heart disease,
such as high cholesterol and age, have a negative
effect on the migratory capacity of the circulating
stem cells, but lipid-lowering statin drugs can
improve cell function, Therefore, current studies
are focusing to determine the molecular
mechanisms regulating the migratory capacity in
order to optimize stem cell function. In addition,
the investigators have a large ongoing program to
treat patients with chronic heart failure in a
similar way.  Large randomized trials are
required to unequivocally demonstrate long
lasting effects of this treatment.

[Circulation 2003 Oct 13 [FEpub ahead of
print].

Magnesium in diet may alter heart disease
risk

Greater intake of magnesium, one of the minerals
recommended in a healthy diet, appears to reduce
the risk of heart disease, a study of more than
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7,000 men shows. Although magnesium
deficiency is believed to be detrimental for the
heart, the association "has not been clearly
identified." In order to do so, the researchers
examined dietary magnesium intake in 7172 men
who took part in the Honolulu Heart Program. At
enrollment, the average daily dietary magnesium
intake was 268 milligrams, with a range of 50 to
1138 mg. During 30 years of follow-up, 1431
cases of coronary heart disease were identified.
Within 15 years of the first dietary assessment,
the rate of heart disease was significantly lower
in those with the highest daily magnesium intake
{340 mg or more) compared with those with the
lowest intake (186 g or less). The researchers
calculate that the rate of heart discase was the
equivalent of 4 cases per 1000 people per year
for those in the high magnesium group, versus 7
cases among those with the lowest intake.
Further work needs to be undertaken to explore
the value of magnesium supplementation.

[Am J Cardiol 2003;92:665-9]
Levitira may help when Viagra lets you down

Nearly half of men who did not respond to
Viagra achieved successful sexual intercourse
when given rival drug Levitra. Results of their
463-patient study showed that 46.1 percent of
men who had failed at least four of the last six
attempts at intercourse while on Viagra were
successful when given Levitra. That success rate
was three times greater than the 16.1 percent seen
among men taking placebo. Study investigator
reported the findings showed many men could
rely on Levitra to improve erectile function when
other treatments had not worked. Levitra was
launched in the United States in September,
ahead of another challenger to Viagra, called
Cialis, from Lilly-Icos. All three drugs are
already competing in Europe, where Cialis was
launched ahead of Levitra earlier this year,

[http:/fwww. reuters.com/newsArticle jhtml? type
=healthNews&storplD=3586522]
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Antibiotic-resistant infections on the rise

More and more people are becoming infected
with antibiotic-resistant "superbugs," even when
they have no risk factors that would make them
prone to such infections. The reason for the
steep increase appears to be improper dosing of
antibiotics as well as cumulative exposure to the
drugs. The proportion of resistant infections by a
bacterium called Streptococcus pneumoniae has
increased from 5 percent in 1992 to almost 24
percent in 2002. The problem is even worse for
children, among whom resistance is almost 35
percent.  Although there are still effective
antibiotics available. If resistance to antibiotics
continues to increase, within 5 years, it could be
that children will die of pneumonia because of
resistant strains for which no therapy is available.
Another study, looked at 60 otherwise healthy
children who were hospitalized between 2000
and 2001 with Staphylococcus aureus infections,
27 infections (45 percent) were resistant to
methicillin antibiotics. In the ensuing 2 years,
the incidence has just about doubled, to nearly 70
percent. Results of a chart review conducted at
the UC Davis School of Medicine and Medical
Center are also being presented at the IDSA
meeting, In that study, 20.5 percent of 1637
Staph aureus mfections were resistant, and nearly
60 percent of these resistant infections were not
acquired in the hospital. Moreover, about 20
percent of patients had no identifiable risk factors
for becoming infected. The investigators
maintam that the most important way to comnbat
the rising rate of resistance is to prescribe
antibiotics at the correct dose for the proper
duration.  The solution is not to restrict
antibiotics, but to use them appropriately.

[hitp:/iwww. reuters.com/newsArticle fhimi? type
=healthNews&storpylD=3588382]
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203

(6) Dissertation
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