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EDITORIAL

Dear members and readers of the Thai Journal of Pharmacology,

Over the last two years 4 issues per year of the Thai Journal of Pharmacology were published. Three
issues were released every 4 months and one processing of our annual meeting will be given to the
members and participants who joined the meeiing. The rest of them were sent to the libraries and
members who could not attend the meeting after that. Good news for our members in the North-East
of Thailand’s is that the next annual meeting of the Pharmacological Society and Therapeutic of
Thailand is planned to be held at KhonKaen province with co-operation of the Pharmacological
Department of the Faculty of Medicine, KhonKaen University and the Pharmacological Society and
Therapeutic of Thailand, During that time, more oral and poster presentation from our members are
expected. That will make me happy since research articles are‘still in need. 1 may use this opportunity
to call for paper again. The new coming issues are expected to be stressed on the pharmacological
researchs in phytomedicine. The drug discovery from natural product is fortunate trend in this era. My
demand is limited to the scientific studies for discovering from our traditional knowledge and treasures
from our natural products. Firstly, I want to express my opinion that there are very few published
papers in the pharmacological literatures about the use of phytomedicine. Although, there are a lot of
researches is in this field, most of them ave still in research reports, dissertations and senior projeets of
many institutes. The lack of scientific data causes the conflicting and contradictory of using some
useful herbal medicines. Even the unsupported consumption and conclusion can also confuse the
public. There are few published scientific researches which supporters can use in arguing for there
usefulness, in conjunction with their either harmful or benign results.  All of these arguments should
be proved by us, the pharmacologist. One way to help our national policy in phytomedicine
development is sending your works for publication now. There should be no more overlapped
researches, more co-operation and decreasing in unnecessary task. Send us now your publication and

thanks in advance.

Supatra Srichairat
Editor
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RESEARCH ARTICLES

LIPID PEROXIDATION AND TOCOPHEROL IN BLOOD OF PATIENT
WITH PARKINSON’S DISEASE

Sirinthorn Pinweha', Jithanorm Suwantamee®, Jeerawan Dangdoung]al Prasert Boonglrd4 Udom
Chantharaksri', Piyarat Kovitrapong®, Laddawal Phivthong-ngam®, Yupin Sanvarinda !

' Department of Pharmacology, Faculty of Science, Mahidol University, *Department of Neuropsychiatry,

Pramongkutklao Medical College, Royal Thai Army, Laborato:y of Pathobiology, Chulabhon Research

Institute, *Department of Medicine, Faculty of Medicine, Ramathibodi Hospital, *Neuro-Behavioral

Bmlogy Center, Institute of Science and Technology for Research and Development, Mahidol University,
SDepartment of Pharmacology, Faculty of Medicine, Srinakharinwirot University.

ABSTRACT

Free radicals and oxidative stress have been suggested in the pathogenesis of Parkinson’s
disease (PD). Free radicals exert their cytotoxic effect by peroxidation of lipid membrane resulting in
the formation of malondialdehyde (MIDA). This condition has been found to occur in the substantia
nigra (SN). The present study was designed to investigate whether oxidative stress extended beyond the
CNS. Therefore, the levels of lipid peroxidation and tocophero! in plasma and erythrocytes of the
patients were measured. Twelve idiopathic PD patients with early or non-motor fluctuation (NF-PD),
ten idiopathic patients with severe motor fluctuations (MF-PD), and seventeen age-matched healthy
subjects (NM), were included in this study. The lipid peroxidation was determined by thiobarbituric
acid test and reported as thiobarbituric acid reactive substance (TBARS), and the level of tocopherol
was determined by HPLC. The results showed that the plasma TBARS was significantly increased in
MF-PD patients compared to control group {0.721 £ 0.124 and 0.538 £ 0.124 nmol/m] respectively, p <
0.05) but not NF-PD group (0.662 % 0.156 nmol/ml). There was no significant difference between NF-
PD patients and control group. The erythrocyte susceptibility to hydrogen peroxide induced-
autoxidation, as well as the level of tocopherol in plasma and erythrocytes were not significantly
different among the three groups, The correlation between ages of the patients, the duration of disease
and those markers were not evident in this study, but there was positive relationship between severity
of the disease manifested as motor fluctuation and plasma TBARS. Our finding clearly indicated that
oxidative stress was present in systematic circulation of PD patients with severe motor fluctuations and
it was tissue specific.

Keyword : Parkinson’s disease, oxidative stress, lipid peroxidation , tocopherol,

int re to: Yupin Sanvarinda, Department of Pharmacoiogy,
Faculty of Sclence Mahldol Unwer51ty, Bangkok 20400 Thailand.
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INTRODUCTION

Parkinson's disease (PD) is a
neurodegenerative  disorder  characterized
mainly by a loss of nigrostriatal doparnine
neuron'. The causative factor responsible for
the neuronal loss remains unknown. However,
results from recent studies have demonstrated
that oxidative stress could be a major cause of
nigral cell death in PD**, It is assumed that the
loss of nigral cells is a direct consequence of
excessive oxidative stress due to an excess of
generation or a defective removal of free
radicals and reactive oxygen species (ROS).
These ROS are mnormally generated in
dopamine metabolism>® and able to react with
polyunsaturated fatty acids of cell membrane,
which ultimately destroy the cell membrane
and neuron. Several experiments have
demonstrated excessive concentrations of the
lipid peroxidation products including
malondialdehyde (MDA) lipid hydroper-
oxide®, and 4-hydroxynonenal ’ in the
postmortem  substantia nigra (SN) of PD
patients. Within the last few years, many lines
of evidence demonsirated that oxidative stress
also occurred in systemic circulation 1014,
Most studies have reported an increase in the
concentration of MDA in serum'® , plasma and
erythrocytes'’ of patients with PD, while,
others reported dissimilar result’, The exact
significance of these finding is unclear and still
controversial. However, these have led some
investigators to recommend treating patients
with antioxidant tocopherol.

Alpa-tocopherol is the principal lipid
soluble, chain breaking antioxidant and radical
scavenger in human tissue”. It has been
postulated that antioxidants may have a rele in
the prevention and/or management of PD™,
However, alteration of tocopherol concent-
rations in the SN and serum of PD patients has
not been reported”?. The Deprenyl and
Tocopherol Antioxidant Therapy of Parkinson
(DATATOP) trial demonstrated that tocopherol
could not delay the disability associated with
the need for levodopa therapy and could not
lessened motor impairment in patients with
early, otherwise untreated PD*',

Therefore, the purpose of this study is
to investigate whether there is any difference
in the degree of oxidative stress reflected as
changes in the level of lipid peroxidation and
tocopherol concentration occur in blood of
patients with different severity stages of the
Parkinson’s disease.
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MATERIALS AND METHODS

Subjects

The experiments were performed on
three proups of subjects, the idiopathic PD
patients with non-motor fluctuation (NF), those
with motor fluctuation (MF) and healthy
subjects as control (NM). The diagnosis of
parkinsonism was based on the presence of at
lease two or three cardinal features of PD, i.e.
resting tremor, bradykinesia, and rigidity. The
patients were not included in this study if the
causes of the disease were identified. Twelve
patients were in the early stage. They did not
have clinically appreciable fluctuations in
motor performance while receiving levodopa-
carbidopa nor never been treated with levodopa
or other dopaminergic agonists, and they were
grouped as non-motor fluctuated Parkinson’s
disease (NF-PD). Ten patients manifested
abnormal movements. These  mobility
complications occwred as  predictable
"wearing-off" fluctuations, unpredictable "on-
off " fluctuations or dyskinesia, and they were
grouped as motor fluctuated Parkinson’s
disease (MF-PD). Seventeen healthy and age
matched normal volunteers were included as
control group in the study. The protocol was
reviewed and approved by The Committee in
Human  Rights Related to  Human
Experimentation of Mahidol University. All
participants both healthy volunteers and PD
patients understood the scope and objective of
this study before giving the informed consents.
They were interviewed comprehensively about
their medical history and drug history and were
asked not to take any medication or vitamin
supplement, except their daily antiparkinsonian
drug, at least 1 month before blood drawing.
All patients and control subjects underwent a
complete blood count (CBC) and serum
chemistry profile study to confirm the absence
of any clinically significant medical
complication. PD patients were received a
complete physical examination, evaluated by
using the Unified Parkinson’s Disease Rating
Scale (UPDRS) and determined the stage by
using the Hoehn and Yahr scale?. The
demographics of all subjects were shown in
Table 1.

To obtain clinical CBC and blood
chemistry profile data, fasting blood was drawn
in the morning; and glucose, triglyceride,
chloresterol, liver function and renal function
were routinely analyzed by Department of
Pathology, Ramathibodi Hospital. The blood
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Table 1 Characteristics of subjects

Sirinthorn Pinweha

Male : Age Age at Dose of

Group Femal'e ( esr 5) onset Stage * levodopa Duration of (years)
d (years) (mg/day)
PD Tx MF
NM . 56+6 ) . _ i} B _

(N=17) 7:10 (42-60)
NF-PD 93 55+7 5248 1.33 220 +£130 443 291+3.23
(N=12) ) (41-66) {40-65)  (1-2) {100 - 450) (1-11)  (0.17-11)
MF-PD 82 6010 4819 3 628.75+ 249 1314 1141414 4631342
(N=10) ) (48-75) (37-61)  (2-5) (400 - 1200) (8-20) (7-20) {0.33-10)

Values are expressed as mean £ SD. The numbers in parentheses indicate the range of values.
a = stage determined by Hoehn and Yahr scale *; NM = normal volunteer; NF = Parkinson's disease
with pon-mmotor fluctuation; MF = Parkinson's disease with motor fluctvation; PD = Parkinson's

disease; Tx = treatment; MF = motor fluctuation

sample was centrifuged at 2500 x g for 15
minutes at 4° C. Plasma was removed and
determined for the level of thiobarbituric acid
reactive substance (TBARS) and tocopherol.
Erythrocytes were prepared and determined for
the level of tocopherol and their susceptibility
to hydrogen peroxide induced-autoxidation.

Measurement of lipid peroxidation in plasma

The lipid peroxidation product in
plasma was determined by thiobarbituric acid
test (TBA test) and expressed as TBARS?,
One milliliter of sample or standard solution
was mixed with 50 pl of 100 pM butyl
hydroxy toluene (BHT), 1.0 mi of 10 %
trichloroacetic acid, 0.5 mi of 5 mM EDTA,
0.5 ml of 8.1% sodium dodecyl sulfate and 1.5
ml of 0.6 % thiobarbituric acid. Control
experiments were performed by using the same
amount of normal saline solution instead of
sample or standard solution. The reaction
mixtures were well mixed and incubated in
water bath at 90°C for 1 hour. After cooling,
they were centrifuged at 2500 x g for 10
minutes. Supernatant was collected and
transferred to a cuvette. The TBARS complex
had characteristic fluorescence excitation and
emission maxima at 5i5 nm and 553 nm,
respectively. The fluorescence intensity of the
product was determined at 553 nm by a

spectrofluorometer. 1,1,3,3 Tetra-ethoxypro-
pane was used to serve as a standard.

Determination of tocopherol

Level of tocopherol in plasma was
determined by a reverse phase high
performance liquid chromatography (HPLC)®.
A NovaPak CI18 (4 mm; 3.9 x 150 mm)
column was used for the separation of
tocopherol. The HPLC grade {100%) methanol
was used as mobile phase. Flow rate was set at
1 ml/min and the pumping pressure was 1,000
pst. This condition was performed at ambient
temperature. The fluorescence detector was
operated at the wavelengths of excitation (295
nm) and emission (370 nm), A 500 pl of
plasma was extracted with 1.0 ml of sodium
dodecyl sulfate (0.1M), 2.0 ml of ethanol and
20 ml of hexane. The supemnatant was
collected and evaporated to dryness by
nitrogen gas and redissolved in 500 pl of
ethanol. Five pl aliquot of samples or
standards was injected into the column.

Susceptibility to autoxidation of erythrocytes

Susceptibility to autoxidation of
erythrocytes was determined by the procedure
of Stocks et al®. Freshly withdrawn
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Figure 1 Plasma TBARS level in normai volunteers (NM) and Parkinson’s disease patient with non
motor fluctuation (NF) and with motor fluctuation (MF). Dots represent values of enzyme
activity in individual subjects, bars indicate standard error of the means and squares are
mean values. The difference between NM and MF-PD patients was significant (P< 0.05).
Values in NF-PD patients were not significantly different from NM subjects.

heparinized blood was spun. The plasma was
aspirated and replaced by an approximately
equal volume of azide buffer. The cells were
resuspended. Two ml cell suspension was
diluted with 8 ml azide buffer and after mixing
the cell suspension was spun. The supermatant
and the remainder of the buffy coat were
removed. Five ml of azide buffer was added to
the packed cell and the cell suspension was
mixed. The mumber of red blood cell in the
suspension and hemoglobin was determined by
H;-Technicon ceil analyzer. Three ml of this
suspension was transferred to a glass boiling
tube and equilibrated in a 37°C shaking water
bath for 10 minutes. Three mi of 10 mM
hydrogen peroxide solution was added by
allowing the solution to run down the side of
the tube (zero time). The mixture was then
incubated at 37°C for 2 hr. 1,1,3,3,
Tetraethoxypropane was used to serve as a
standard.

MDA estimation and calculation

Three ml of the cell suspension was
added to 2 ml TCA-arsenite solution. The
mixture was spun for 10 minutes at 2500 x g
and 3 ml of the supernatant was transferred to
a centrifuge tube and 1 m} of TBA solution
was added. The mixture was incubated for
exactly 15 minutes in a boiling water bath in a
closed system. The tube was cooled. The
absorption of the mixture at 532 and 600 nm
was measured by a recording spectro-
photometer.

Statistical analysis

The data were analyzed by SPSS
version 7.52 and expressed as mean + SD.
Mann-Whitney U test was used to compare
between normal and each group of PD
patients. The association between two
parameters was computed by Spearman’s rank
correlation test. P value < 0.05 was considered
as significant difference.
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Figure 2 The levels of erythrocyte TBARS in normal volunteers (NM), Parkinson’s disease patients
with non-motor fluctuation (NF) and Parkinson’s disease with motor fluctuation (MF). Dots
represent values of erythrocytes TBARS levels in individual subjects, bars indicate standard
error of the means, and squares are mean values. Values in both groups of patients were not
significantly different from normal volunteers.

RESULT
Lipid peroxidation

The mean plasma level of TBARS was
significantly higher in MF-PD group (0.72 £
0.12 nmol/ml) compared to healthy subjects
(0.54 £ 0.12 nmol/ml, p < 0.05, figure 1) but it
was not significantly different form NF-PD
group (0.66 £ 0.16 nmol/ml). There were no
correlation between plasma TBARS and age
of the subject (MF: r=0.117, p = 0.764;, NF: 1
=0, p = 1;: NM: r = -0.035, p =0.913) or
duration of disease in both groups of PD
patients (MF; r = 0,126, p = 0.747, NF: r = -
0.400, p = 0.60).

Erythrocyte susceptibility to autoxidation

There were no significant difference
in erythrocyte susceptibility to autoxidation
among three groups of subjects (NM = 11.262
+ 2,039, NF = 12.828 * 2.068, MF-FD =

10.566 * 2.764 nmol/10*9 cells figure 2). No
correlation was observed between the level of
MDA and age of the subject (MF: r = -0.548, p
0.160; NF: r = 0.359, p = 0.382; NM: r = -
0.129, p = 0.622) or duration of the disease
from all tested groups (MF: r = -0.0132, p
=0.977, NF: r =0.482, p = 0.227).

The level of vitamin E in plasma and
erythrocytes

There were no significant differences
in the level of vitamin E in plasma among the
three groups of subjects. (NM = 13.530 =
2.658, NF = 15274 + 7.933, MF = 14.0] *
7.389 pg/ml, figure 3) and the level of vitamin
E in erythrocyte (NM = 2.15 £ 0.471, NF =
2.334 £ 1,779, MF = 3,889 + 2.067 pg/g Hb,
figure 4). There were no correlation between
these parameters and age of subjects (plasma
vitamin E-MF : r=-0.084, p=0.83]; NF:r=
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Figure 3 Plasma vitamin E levels in normal volunteers (NM), Parkinson’s disease patients with non-
motor fluctuation (NF) and Parkinson’s disease with motor fluctuation (MF). Dots represent
values of vitamin E levels in individual subjects, bars indicate standard error of the means
and squares are mean values. Values in both groups of patients were not significantly
different from normal volunteers.
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Figure 4 The levels of erythrocyte vitamin E in normal volunteers {(NM), Parkinson’s disease patients
with non-motor fluctuation (NF) and Parkinson’s disease with motor fluctuation (MF). Dots
represent values of vitamin E levels in individual subjects, bars indicate standard error of
the means, and squares are mean values. Values in both groups of patients were not
significantly different from normal volunteers.
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-0.286, p = 0.535; NM: r = 0.138, p = 0.596;
RBC-vitamin E — MF: r = -0.008, p = 0.983;
NF: r = 0.338, p = 0.309) or duration of
disease in both groups of PD patients (plasma
vitamin E - MF : r =193, p= 0618, NF :1r =
0.236, p = 0.610, RBC- vitamin E MF: r =
0.050, p = 0.897; NF: r = -0.088, p = 0.797).

DISCUSSION

Our data demonstrated that the
plasma TBARS was significantly increased in
ME-FD patients but not in NF-PD patients
compared to NM group. Oxidative stress has
long been known to cause lipid peroxidation
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which is associated with pathophysiological
events in a variety of diseases. It has been
postulated that free radicals and aldehydes
generated during the process may be
responsible for these effects because of their
ability to damage cellular membrane protein
and DNA™. TBARS is commonly recognized
as a marker of lipid peroxidation”. The
significant increase in plasma TBARS in MF-
PD patients suggest a marked increase in
. oxidative stress in late complicati of the
disease, The motor abnormalities represent the
decreased striatal storage of dopamine due to
drastic loss of dopaminergic nerve terminals®®.
Parkinsonism begins to appear when striatal
dopamine concentrations are reduced by
80%, and a more severe state of disease is
agsociated with a 90 to 98 % reduction in
striatal dopamine %,

The result of this study not only
support the association of oxidative stress in
pathogenesis of this disease but also suggest
that in the late stage the oxidative marker can
be detected in peripheral tissues, since
significant increase in the level of TBARS is
found in blood of P} patients with motor
fluctuation, These can be implied that lipid
peroxidation product occurring during PD
period accuinulated in plasma. The study in
celi culture demonstrated that MDA was
extensively bound to serum albumnin presented
in the media’'. Thus, it seems to be possible
that this event may also occur in plasma.

It has been demonstrated that the
levels of blood lipid peroxide in the elderly
were significantly higher than in the young
group’’. However, the data of our study
showed no correlation between the levels of
TBARS and ages of the patients or duration of
the disease. Since the ages of the patients
enrolled in this study are between 41-66 and
48-75 years old m NF-PD and MF-PD,
respectively, it may not be possible to reveal
any significant difference in their physiological
functions in these age ranges unless greater
number of patients are enrolied.

The present data are in substantial
agreement with many other studies PRISLE
However, Ahlskog et al'® reported no
significant difference in mean serum TBARS
in levodopa treated and untreated patients with
PD, compared to normal control. The
discrepancies may be due to the difference in
patient selection. In our experiment, we
classified PD patients as NF-PD and MF-PD,
according to the degree of disease severity.

I

Since aldehyde which occurrs as a
product of oxidative damage is a causative
agent in certain pathological conditions®,
therefore, the importance of antioxidant
defense system in protecting biological tissue
against ROS mediated peroxidation has
promoted investigation imto the prophylactic
use of high dose antioxidant supplement *.

Vitamin E plays an important role as
an antioxidant for unsaturated lipids and
maintaining the integrity and stability of
biologic membrane™"**. Qur result showed that
the levels of vitamin E in plasma and
erythrocyte were not significantly different in
both groups of PD patients when compared to
conirols. These findings are consistent to
previous report’*®, The relationship between
PD and plasma vitamin E concentration
remains unclear. Some authors, based on a
retrospective interview study, have suggested
that PD patients in early life might have taken
food with lower vitamin E content than did
controls”. These studies migth be unreliable
because the interviews were retrospective,
covering a long period of time and only a few
of the investigated foodstuffs differed
significantly between PD and control groups.
However, the study of the levels of vitamin E
in brains of PD showed that they were not
altered from normal level *°.

The results from  multicenter
controlled clinical trial involving 800 patients
receiving vitamin E either with placebo or with
selegiline (a monoamine oxidase type B
inhibitor) have been reported %, No beneficial
effects of vitamin E were found and there
appeared to be no interaction between vitamin
E and selegiline. The failure of vitamin E to
influence the progression of PD in this study
does not necessarily mean that antioxidant is
not effective. Vitamin E is a secondary
antioxidant that halts the chain reaction of lipid
peroxidation and may be less effective than
primary antioxidant that prevent the formation
of ROS and the initiation of lipid peroxidation.

Fahn® reported preliminary data that
the use of high doses of vitainin E (3,200 1U/d)
together with vitamin C (3,000 mg/d) may
delay the need for levodopa by 2 to 6 years,
This may not be attributable to vitamin E
alone, since vitamin C promotes the
reformation of vitamin E from vitamin E
radical and it also possesses antioxidant
activity”. In  addition, glutathione can
regenerate vitamin C*>**, Therefore, although
vitamin E may scavenge free radicals, its level
is preserved at the expense of other
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plasma TBARS as systemic manifestation of
oxidative marker for the disease. The severity
of the disease and tissue specificity also has
some impacts on this marker.
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AN EVALUATION OF PRESCRIPTION WRITING AND RATIONAL
PRESCRIBING IN THIRD-YEAR MEDICAL STUDENTS,
FACULTY OF MEDICINE, CHULALONGKORN UNIVERSITY

Danai Wangsaturaka', Viroj Wiwanjtkit”

'Department of Pharmacology, * Department of Laboratory Medicine, Faculty of Medicine,
Chulalongkorn University, Bangkok 10330, Thailand.

ABSTRACT

The main objective of this research is to study prescription writing and rational prescribing by
third-year medical students, Faculty of Medicine, Chulalongkorn University. This study was designed
as a cross-sectional descriptive study. Five case scenarios were presented to 174 third-year medical
students who had to prescribe a rational drug for each patient. Prescription forms were marked, then
the knowledge scores were recorded and analyzed using descriptive statistical method. Most subjects’
knowledge scores could be classified at the level of ‘fair’, Only one quarter of all subjects acquired
‘high knowledge’ scores. The issue is to consider how to enhance their competencies in prescription
writing and rational prescribing. Further detailed research study is recommended in assessment in the
clinical years of students’ competency in prescribing for each group of drugs.

Key words: prescription writing, rational prescribing, knowledge score, medical student, competency

Address comrespondence and reprint requests to: Viroj Wiwanitkit, Department of Laboratory
Medicine, Faculty of Medicine, Chulalongkomn University, Rama 4 Road, Bangkok 10330,Thailand.
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INTRGDUCTOQIN

A prescription is a written
instruction which is issued by a doctor, and
which enables a pharmacist to prepare
medicines for patients’. Accurate communi-
cation with the pharmacist is essential if the
patient is to receive the prescribed medicinal
drugs’. Although a prescription can be
considered as a letter with many important
messages, there are still possibilities for errors,
which frequently occur as a result of illegible
handwriting’. However, the doctor who,
although prescribing drugs in legible hand-
writing and not causing any errors in pres-
cription writing, may still be considered as an
irrational  prescriber. There are three
dimensions in which basic knowledge is
needed for rational prescribing: the disease, the
patient and the drug®. Pisonthi* has proposed
11 steps for promoting a rational use of drugs.
These are: consideration for indication,
efficacy, risk, cost, prescription writing,
patient compliance, patient education, patient
acceptance, appointment for follow up, result
of treatment and conclusion of treatment.

Irrational prescribing is a global
problem. In teaching hospitals, which are
expected to be role models for students, there
are a lot of studies showing the inappropriate
use of antibiotics’. Moreover, there are a
number of reports about irrational prescribing.
These include polypharmacy, unnecessarily
expensive medication and the use of drugs that
are not related to the diagnosis’.

Since medical students in the
Faculty of Medicine of Chulalongkorn
University have been taught how to write
prescriptions with minimum errors and how to
prescribe drug rationally when they were third-
year medical students, an evaluation of
prescription writing and rational prescribing
was done to ensure their competencies after
completing the subject of pharmacology at the
end of third year.

MATERIALS AND METHOD

A cross-sectional descriptive study
was designed for this pilot test. The sample
included all 174 third-year medical students of
the 1998 class, Respondents were surveyed at
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the end of Block Degeneration and Diseases of
Aging 1998. This was the last session of
teaching and learning in the subject of
pharmacology in that academic year.

As a part of the summative eva-
luation, 5 short case scenarios (diagram 1A)
with a drug list (diagram 1C} were presented to
the subjects. Each subject had to choose the
most appropriate drug for each scenario and
prescribe it correctly using a standard
prescription form. The prescription forms were
then marked and double-checked using answer
keys which had been provided (diagram 1B).
Knowledge scores were recorded and analyzed
using descriptive statistical method.

RESULTS

There were 91 female and 83 male
subjects. The males’ average score was 24.58
of 35 (8D = 5.65) and females’ score was
2328 of 35 (8D = 5.76). The scores were
classified by modified criteria of the Ministry
of Education (0-49 %: Low; 50-79 %: Fair;
and 80 % upwards: high). The classification
revealed that knowledge scores of 59.77 % of
total subjects could obtain the level of ‘fair:
59.04 % for male and 60.44 % for female.
25.29 % of total subjects had a high level of
knowledge: 21.67 % for male and 28.57 % for
female. Then, there were 14.94 % of total
subjects had a low level of knowledge: 19.28
% for male and 10.99 % for female (see Table
1.

From 870 items of prescription
(174 medical students and 5 case scenarios
each), it was found that only 35.86% of total
items were considered as ‘rational prescribing
without any prescription errors’. Almost one-
fourth of all prescription (24.48%) was
classified as ‘irrational drug selection’ while
23.79% were marked as ‘inmappropriate dose
prescribing’. The other irrational prescribing
and prescription errors detected  were:
incomplete prescription writing, incorrect
spelling, incorrect word order, inappropriate
use of trade name, problems with specifying
drug strength and drug prescribing -
before/after meal and inappropriate frequency
(see Table 2).
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DIAGRAM 1. EVALUATION GUIDELINE IN THIS STUDY.

A. Case scenarios

Danai Wangsaturaka

L. A 15 year old female (40 kg) with history of fever, flushing and headache for
1 day. Her body temperature was 38.3 degree Celsius. Other physical
examinations were within normat limit. She was diagnosed as acute febrile

illness R/O Dengue hemorrhagic fever.

2. A 20 kilogram child who cannot take any oral pilis with indication for
antipyretic drug.
3. A 58 year old female with indication for daily baby aspirin.
4. A 35 year old male with indication of NSATDs use. He stated that he would
like to take medicine only once a day.
5. A 25 year old female whose illness was diagnosed as peptic ulcer.

B. Checking criteria

1. 7 marks for each case scenario
2. —I mark for each prescription error and irrational prescribing

3. Irrational drug selection was set as 0 mark

C. Druyg list
GENERIC NAME TRADE NAME List | Dosage form |  Strength / Size &‘E‘:L
Acetaminophen PARACETAMOL 1 Tab 500 mg 0.5
CETAMOL 1 Tab 325 mg 0.5
PARACETAMOL 1 Syr 120 mg/5 ml, 60 ml 10
Acetylsalicylic acid | ASPIRIN 1 Tab §1, 300 mg 0.2,03
ASPENT M 2 Tab 60 mg 0.4
Amoxycillin AMOXYCILLIN 1 Cap 250, 500 mg 1.7,3
Atorvastatin LIPIDTOR IR, Tab 10 mg 43.5
Chlorpheniramine | CHLORPHENIRAMINE I Tab 4 mg 0.3
Cholestyramine QUESTRAN 2 Pdr 4g 30
Dicloxacillin DIXOCILLIN 1 Cap 250 mg 2.5
Furosemide FURETIC 1 Tab 40 mg 0.4
LASIX 2 Tab 40, 5060 mg 3.6,31
Gemfibrozil HIDIL 1R, Cap 300, 600 mg 33,45
Hydroxyzine HIZIN 1 Tab 10 mg 0.8
Ibuprofen BRUFEN 1 Tab 200 mg ; 400 mg 1,2
Indomethacin INDOCID i Cap 25 mp 1.7
Loperamide IMODIUM 2 Cap 2 mg 6.1
LOMIDE 1 Cap 2 mg 1
Loratadine LORSEDIN 1 Tab 10 mg 3.2
Norfloxacin NORXACIN ! Tab 200, 400 mg 3,5
Piroxicam FELDENE 2 Cap 10 mg 10.2
Ranitidine RANITIDINE 1 Tab 150 mg, 300 mg 2.5,5.9
Salbutamo] VENTOLIN 2 Tab 2 mg 1.8
VENTOLIN 1 Nebule 2.5 mg/2.5 ml 20
Theophylline, THEO-DUR 1 Tab 200 mg 32

sustained release
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Table 1 Number of subjects classified by their knowledge scores vsing modified criteria of the

Ministry of Education
Levels Male Female Total

High 18 : 26 44
(80 — 100%) _ (21.67%) (28.57%) (25.29%)

Fair 49 55 104
(50 — 79%) (59.04%) (60.44%) (59.77%)

Low 16 10 26
(0 —49%) (19.28%) (10.99%) (14.94%)

Table 2 Percentage of each type of irrational prescribing and prescription error

Details Percentages®
e [rrational drug selection 24.48%
e Inappropriate dose prescribing 23.79%
s Incomplete prescription writing 9.08%
e Incorrect spelling 4.14%
s Problems with word order in prescription 2.53%
e  Inappropriate use of trade name 2.41%
e Problems with specifying drug strength 2.07%
Problems with drug prescribing: before/after meal 1.95%
e Inappropriate frequency of drug prescribing 1.38%

* Some prescriptions contained more than one prescription error,

DISCUSSION

As they had just completed their
studies in pharmacology, it was expected that
the group of third-year medical students would
be proficient in prescription writing and
rational prescribing. However, this study
demonsirated that most of them obtained
scores showing only a fair level of knowledge.
‘Only one quarter of all subjects acquired high
knowledge scores. Although, five case
scenarios could not be  considered
representative of pharmacology as a whole,
this unpleasant performance was still a
considerable problem.

The main issue was to identify
whether it would be possible to enhance their
competencies in prescription writing and
rational prescribing. It can be considered that a
medical school has many roles in promoting
rational prescribmg. In particular, it can give

both knowledge and protection to medical
students against the disturbing influences they
will be exposed to in their professional life.
This can be done by setting a curriculum
stressing critical thinking; by giving a correct
role model in prescribing and by arranging
enough teaching experience in rational use of
drugs. In many teaching hospitals, most time is
spent emphasizing the need to make a correct
diagnosis with much less time spent on
discussion of the rational treatment. Thus, the
students’ rational thinking does not occur.

Further detailed research study should
be conducted to examine the students’
knowledge in clinical years of prescription
writing and rational prescribing for each drug
group. Now, it is time to reconsider whether
graduates from our medical school have
enough proficiency in prescription writing and
rational prescribing.
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REVIEWS

GENETIC POLYMORPHISM OF CYTOCHROME P450 2C19

Wichittra Tassaneeyakul ', Arporn Tawalee |, Wongwiwat Tassaneeyakul 2

'Department of Pharmacology, Faculty of Medicine, KhonKaen University, *Department of
Toxicology, Faculty of Pharmaceutical Sciences, KhonKaen University, KhonKaen 40002, Thailand,

ABSTRACT

The measurement of S-mephenytoin hydroxylation was an original method for studying
CYP2C19 polymorphism. This led to discover that CYP2C19 polymorphism in human is mediated
through an autosomal recessive trait. The prevalence of this polymorphism exhibits a wide mterethnic
variation ranging from 1-6% of poor metabolizer (PM} in Caucasians to more than 40% in some
Pacific islanders. At least 11 CYP2C19 allellic variants have been described. Except for the wild-type
allelles (CYP2CI9*1 or CYP2CI9wt), all other mutant allelles led to either abolish or decréase
CYP2C19 activity. The mutant allelles CYP2C19*2 and CYP2C!9*3 were found to cover almost all of
the PM m Asian populations, but to a lesser extent when applied to Caucasians. As CYP2C19 is
responsible for metabolism of many currently used medications, individual CYP2C19 alteration would
lead to increasing risk of either therapeutic failures or misadventures. The urinary mephenyotin S/R
ratio has successfully been used for phenotyping CYP2C19 by several investigators, but concerns
regarding adverse drug effect, analysis difficulty and long term sample unstability have limited its
utility, The proguanil/cycloguanil ratio has been used for CYP2C19 expression, but overlapping result
between the (PM) and (EM) also limits its utility. The plasma omeprazole/5-hydroxyomeprazole ratio
correlates well with CYP2C19 genotype and has led to another substrate probe studied with advantages
including less side effects and less difficulties in drug quantitation. Genotyping of CYP2C19 can be
determined by the PCR-RFLP techniques. Afier digestion with appropriate restriction endonucleases,
the pattern of CYP2C19 allelles can be simply revealed under the agarose electrophoresis. To date
only a few studies have been reported on CYP2C19 polymorphism m Thai population. The discrepancy
in finding of PM between 7% and 18% warrants further investigation before any unambiguous
conclusion can be made.
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Ethnic group Frequencies of PM (%)
Asians of :

China 11-17

India 11-20

Indonesia 15

Japan 14-23

Korea 13

Philipines 23

Vietnam 22

Mid-East Asians of :
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Caucasians of :

Canada

Canada (Inuit)

Denmark
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Greenland (west)
(east)

Netherland
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Russia

Spain

Sweden

Switzerland

Turkey

USA

o
Ll o L W RN = N WS W N A

Africans of :

Black American i-
Ethiopia

Tanzania

(3%

£ 0o L

Zimbabwe

Micellapeous :
Vanuatu 41
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ABSTRACT

Omega-3 faity acids, like eicosapentaencic acid (EPA) and docosahexaenoic acid (DHA),
mainly containing in fish oil, are essential polyunsaturated fatty acids. Early studies in Greenland
Eskimos stimulated interest in evaluating the effect of omega-3 fatty acids on cardiovascular diseases.
Subsequent studies showed a significant decrease in triglyceride levels in patients receiving high dose
of fish oil containing EPA and DHA. These studies have also shown a dose-response effect which
persists as long as supplementation continues. Later trials have demonstrated a correlation between
omega-3 faity acids consumption and a reduction in cardiac death rates and in the incidence of cardiac
symptoms, This benefit may be mediated through favourable changes in lipid profiles, anti-arrhythmic
effects, alteration of eicosanoid production, and down-regulation of thrombotic, decrease of abnormal
platelet aggregation and vascular inflammatory process. ‘
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M Nd 1 HANSANYITNUNUIMYEY 0-3 fatty acids Fanisiialinm lauasvasadan

Design Follow-up Sample Effect of 0-3 fatty Type of intervention 0-3 Fatty acids
(years) acids on main intake per day
outcome measures
AB 2 2,033 men with acute  29% reduction of all- Dietary advice: more =~ Mean intake of
myocardial infarction  cause mortality fish versus more fibre  0.34 g EPA
versus less (saturated)
fat
c* 30 1,822 men, free rom  38% reduction of No {observation) >35 g fish
cardiovascular CHD mortality compared with
disease at baseline mainly because of a 0 g fish
67% reduction of
non-sudden death
from myocardial
infarction
B 1 360 patients with 29% reduction of total  Purified fish oil (EPA, 1.08 g EPA,
suspected acute cardiovascular events, DHA) versus purified 0.72 gDHA
myocardial infarction  49% non-fatal mustard oil (ALA)
myocardial versus placebo
mfarctions, 48%
cardiac deaths
c* Upto 1l 2,0551 men, free 52% reduction of No (cbservation) > 1 meal fish
from cardiovascular  sudden death per week
disease at baseline compared with
< 1 meal fish
per month
B* 2.3 59 patients with No significant change  Purified fish oil 6 g EPA and
angiographically of minimal luminal versus olive oil DHA
documented CHD diameter and
percentage stenosis as
assessed by QCA
B® 2 223 men and women  Less progression, Purified fish oil (EPA, 1.65 g EPA and
with angiographically —more regression of DHA) versus placebe DHA (33 g
documented CHD coronary during first 3
atherosclerosis as months)
assessed by
angiography 2 expert
panel
AM 3.5 11,324 men and 15% reduction of Purified fish oil (EPA, 0.85-0.88g
women with recent death, non-fatal DHA) versus vitamin ~ EPA and DHA
acute myocardial myocardial infarction, E versus no study
infarction and stroke (combined) treaiment
Design A, randomized controlled trial, factorial design
Design B, randomized controlled trial, double-blind
Design C, prospective cohort study
ALA= o-linolenic acid; CHD= coronary heart disease; DHA= docosahexaenoic acid; EPA=

eicosapentaencic acid; QCA= quantitative coronary angiography.
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NEW DRUGS

ZAFIRLUKAST: A CYSTEINYL LEUKOTRIENE RECEPTOR
ANTAGONIST FOR ASTHMA

Panya Khunawat, Valla Wamanutjinda, Sukit Huabprasert

Department of Pharmacology, Faculty of Medicine Siriraj Hospital, Bangkok 10700, Thailand.

ABSTRACT

Zafirlukast is a selective cysteinyl leukotriene receptor anfagonist for the treatment of asthma.
It acts by binding competitively to cysLT, receptor against endogenous leukotrienes which cause
bronchospasm. Administration should be on an empty stomach because food lowers its oral
bioavailability. Elimination is mostly by the liver through CYP2C9 with a half-life of 10 h. The
metabolites are excreted through the bile into . feces. Zafirlukast relieves leukotrine-induced
bronchoconstriction in animals and those induced by ailergens, exercise and cold air in humans.
Clinical trials show that zafirlukast improves symptoms, peak expiratory flow rate and FEV, in chronic
asthma. These effects are similar to cromolyn sodium but Iess than those achieved by fluticasone and
salmeterol. Bronchoalveolar lavage findings suggest that it has some anti-inflammatory effects. The
most common adverse effects are sorethroat, headache and worsening of asthma symptoms. Normal
doses do not increase the levels of hepatic transaminases whereas induction of Churg-Strauss syndrome
is controversial. Drug interactions occur with coadministration of aspirin, erythromycin, theophyline
and warfarin. Zafirlukast is indicated in older children and adults with chronic asthma with inadequate
response to inhaled corticosteroids, prevention of exercise-induced asthma and treatment of aspirin-
induced asthma, but should not be used in acute asthmatic aitack.

Address correspondence and reprint requests to: Panya Khunawat, Department of Pharmacology,
Faculty of Medicine Siriraj Hospital, Bangkok 10700, Thailand.
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GABAPENTIN: IN EPILEPSY AND NEUROPATHIC PAIN

Chuthamanee Suthisisang

Department of Pharmacology, Faculty of Pharmacy, Mahidol University, Bangkok 10400, Thaifand,

ABSTRACT

Gabapentin is a new anticonvulsant and is also effective for neuropathic pain. The chemical
structure of gabapentin is a GABA molecule covalently bound to a lipophilic cyclohexane ring.
However, gabapentin does not bind to any subtypes of GABA receptor or GABA fransporter. Several
hypotheses of cellular mechanisms of gabapentin are proposed. Gabapentin increases GABA and
decreases glutamate level in the brain by affecting various cytosolic enzyme such as enhancement of
glutamic acid decarboxylase (GAD) and inhibition of branched-chain amino acid aminotransferase.
Gabapentin also binds with high affinity to a novel binding site in the brain. This binding site is
believed to be an auxilliary subunit of voltage-sensitive Ca' channels. The role of this subunit in
epilepsy and neuropathic pain remains to be verified. Gabapentin has favorable pharmacokinetic profile.
Its absorption depends on the transport via L-system amino acid. The drug is not metabolized and
excreted unchanged in urine. It is not an enzyme inducer or inhibitor and has a broad therapeutic
index.Several randomized controlled trial have demonstrated the efficacy of gabapentin both in
epilepsy and neuropathic pain. Common side effects of gabapentin are CNS side effects such as
somnolence, dizziness, nystagmus and weight gain.

in 0: Chuthamange Suthisisang, Ph.D., Department of
Pharmacology, Faculty of Pharmacy, Mahldol University, Bangkok 10400, Thailand.
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LORNOXICAM : A NEW ALTERNATIVE OF CHOICE FOR EFFECTIVE
ANALGESIA

Nisamanee Satyapan

Department of Pharmacology, Pramongkutklao College of Medicine, Bangkok 104006. The Military
Technology Center, Bangkok 10200, Thailand.

ABSTRACT

Lornoxicam is a new NSAIDs belonging to the enolic acid chemical class shared by piroxicam and
tenoxicam. It is rapidly eliminated, having short plasma elimination half-life of 3 - 5 hours which suggests
its suitability for acute use in the postoperative period, in additon to its clinical efficacy in relieving chronic
pain associated with osteoarthritis, rheumatoid arthritis, and ankylosing spondylitis. As most of NSAIDs,
it provides effective analgesia in patients with acute pain after minor and major surgery, either as a
substitute for or as an adjunct to opioid analgesia. The major advantage of NSAIDs is that, compared with
opioid analgesics, they are relatively well tolerated when used in selected patients for short-term
postoperative analgesia. Many clinical studies also suppert such indication of lomexicam , so far.

Je i p : Nisamanee Satyapan, B.Sc in Pharm, M.S.
(Pharmaco]ogy) Thc Mlhtary T ecbnology Center Army Headquarter, Bangkok 10200, Thailand.
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@199N 2 Pharmacokinetic parameters of lomoxicam {4 mg, p.0.) in normal elderly and younger

subjects after single dosing.*
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SHORT COMMUNICATION

SEARCH ENGINE FOR LABORATORY TEST IN
PHARMACOLOGY

Viroj Wiwanitkit *, Sathaporn Nitithamyong 2

’Department of Laboratory Medicine, Faculty of Medicine, Chulalongkorn University.
’Department of Computer Engineering, Faculty of Engineering, Chulalongkorn University.

ABSTRACT

Because in the present day, therapeutic drug monitoring, drug abuse and toxicology are important
pharmacology-related laboratory. Physicians seem not be familiar to these tests. There are a lot of available
laboratories, therefore, laboratory guideline is necessary. Computer technology using database search
allows easy access to the detail of each laboratory request. Such laboratory search engine is a good
instrument that can help physicians about request of laboratory tests. A new pharmacology laboratory
guideline using database search by CGI system converted into HTML (hypertext mark-up language)
docurnents that can be viewed by Netscape or Internet Explorer browser was developed. The software
allows users to access the details of available laboratory tests (about type of the collector, amount of
specimen, laboratory turnaround time, price of test and normal value). This sofiware allows a real time
search ability of requested search keyword to be linked (within less than 1 minute) and can be accessed by
the Internet linkage. This new software was easy to use. However, it is not applied for the setting where
Internet system cannot be available.The search engine would be helpful for the physician in request for
laboratory test.

\ le inf esis. to: Viroj Wiwanitkit, Department of Laboratory Medicine,
Faculty of Medlcme Chulalongkom Unlvers;ty, Rama IV Road, Bangkok 10330, Thailand.
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Currently, therapeutic drug monitoring,
drug abuse and toxicology are important
laboratory tests in pharmacology. Preparation
for these requested laboratory tests seem a
difficult step i specimen collection procedure
due to the fact that there are many types of blood
specimens for laboratory analysis, therefore, a lot
of mistakes may occur during tube preparation
on request. Furthermore, improper tube
preparation can result in spurious laboratory

results®®, therefore, guideline for tube
" preparation is necéssary especially for a beginner
in medical practice as medical students.

The previous study at Chulalongkorn
University?, revealed that knowledge about
rational tube preparation of medical students is
not good. One reason discussed is due to the
problem of unavailable and difficult to use of the
present tube puide. Furthermore, frequently
asked questions by physicians are about cost and
turnaround time of the laboratory tests.
Therefore, new laboratory search-engine will
help physician prepare for request for these
pharmacological-related tests using Internet
Database technology.

OBJECTIVE

The new laboratory search engine
should be easy to use and available. It should be

Viroj Wiwanitkit

low cost and ease of use. Furthermore, it should
be modern and attractive. Therefore, computer-
based tube guide was innovated.

PRINCIPLE

New laboratory search engine should
contain the necessary information in preparation
as selection of tube, proper additive, specimen
quantity, cost of the test and average turaround
time. Present laboratory guideline in use is
documentary form, A4 paper size and difficult to
transfer. With the concept that Internet is the
newest and fastest method of communication®.
Therefore, an innovative .search engine tube
puide via Internet was developed. Internet is
modern and attractive because it can be used by
computer machine, which is well supplied for
medical students in the university.

METHOD AND MATERIAL

A new laboratory guide search engine -
using database search by CGI system converted
into HTML (hypertext mark-up language)
documents that can be viewed by web browser
such as Netscape or Internet Explorer browser
was developed. Intervention procedure (Figurel)

Data in Microsoft Excel

Transform into text form
as record data

. Writing Perl language
as search engine

Figure 1. Flow chart of intervention procedure.
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sub isMatch
k isMatch($line)
{
my Sarray;
my $temp;
my $line;
$line = $_[0};

farray = split{/\t/,$line};

# is match ?

for($i=0;$i<$query{numoffield];$it++)
( ]

Stemp = Squery($i};

if($temp ne “")
{

if( $array[$i] =~ /Stemp/i )

[ # match !
}
else
{
return;
}
}
}
# match !!
Smatch++;
$myhtml .= "<TR>";

for{$i=0;5i<=%farray :$i++)
{

Smyhtml .= "<TD>";
Smyhtml .= $array[$i];
$myhtml .= "</TD>";

}

Smyhtml .= "</TR>\n";

close (FILE} ;

Figure 2. Draft of CGI language used in this soﬁ\_;yare.
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This section displays an example of using this new search engine.

1. Accessing the search page by the Internet Explorer browser or Netscape

PHARMACOLOGY LABORATORY GUIDELINE

Enter specific field you want to restrict:

| o

e ]

2. Adding the keyword for search
For example : use the keyword “CYCLOSPORIN” in count in the first block as below

{ W
FNAINIINITIT ;

Then press search button

3. Displaying of the searched result.

Test :

Viroj Wiwanitkit

SEARCH RESULT :
Feeants [madruden | ohiezes | USsunaudasdld | 1naidu M | e
o ey
N2 ol Haan (ml.) A Unfi] wnm
cyclosporin EDTA lavender 2 7 day 1800
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1. Create a Microsoft Excel file which contain
all recorded data.

2. Transform all data in Microsoft Excel file into
the text form, using tab to discrete between each
field of data. Data in each column represent each
recorded data to increase feasibility in data
reading by the new invented program,

3. Using Perl language in writing the new
invented program in CGI form (Figure 2). The
reason for using the CGI language in writing is
due to the fact that it is a simple language in
writing search engine on the Internet. This new
CGI program has disciplinary as accepting for
keyword added by the used and matching the
received keyword with recorded data in file. In
case of proper matching, final results will appear
on the screen.

The step in working of the new program
is described below.

A. Accepting the data added from users
in the screen.

B. The file will be opened then read
column by column and checked with added
keyword. The result shown varies on matching
between added keyword and field. Regular
expression using Perl language was used in
checking and displaying of the result.

DISCUSSION
After introduction of this new

laboratory search engine to some users, this
computer-based media can bring user

satisfaction. This software allows a real time_

search ability of requested search keyword to be
linked (within less than 1 minute) and can be
accessed by the Internet linkage, Netscape or
Internet Explorer. This software can be used on
the Imernet (World Wide) and allow every user
to access it. Considering consumer’s behavior
theory, the successful of any innovations must be
based on satisfaction and acceptability of users.
Furthermore, due to educational theory, if there
is no good attitude, no successful result can be
resulted.
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Considering cominent of the users, most
subjects stated the attractiveness of the media but
there are also some negative comments. One of
interesting negative comment is the point that
this media is computer-based, therefore, problem
relating to availability of computer-machine,
specific program and version-must be analyzed
and solved.

Although this media has much
advantage but there are still some limitations.
Due to the fact that this media is computer-
based, therefore, generalization of using is
limited especially in the setting where computer
network is not available, Therefore, this tube
guide seems to be limited to the medical-
personnel in the university or large hospital only
but it can reach the objective of the innovation to
find the good media for beginner. In order to
produce the more general effectiveness tube
guide, further development of the technique is
suggested. Not only the high technology
computer-based media but also the other
interesting types should be used.
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Acupuncture may aid in the treatment of
cocaine dependence

Acupuncture treatments for chronic cocaine
addiction appear to be effective. Dr. Arthur
Margolin and colleagnes randomly assigned 32
cocaine-dependent patienis who were on
methadone maintenance therapy to receive
auricular acupuncture, a needle insertion
controi procedure or no-needle relaxation
therapy. Patients received 5 weekly treatmenis
over the 8§ weeks of the trial, including group
and individual counseling. The researchers
tested the subject's urine for the presence of
cocaine three times a week. Intent-to-treat
analysis of the urine data showed that patients
assigned to acupuncture were significantly
more likely to provide cocaine-negative urine
samples relative to both the relaxation control
and the needle insertion control. The odds
ratios were 3.41 and 2.40, respectively. In
addition, the researchers found that those
receiving acupuncture who completed the
program provided significantly more
consecutive cocaine-negative urine samples
while in treatment than either conirol
condition. Those receiving acupuncture were
more likely to be cocaine abstinent during the
final week of the trial, with an abstinence rate
of 58.8%, compared with 23.5% for the needle
control group and 9.1% for the relaxation
conirol group. The biological mechanism is
still not known.

[Arch Intern Med 2000; 160: 2305-2312]

Oxidative stress linked to hypertension im
animal experiments

Induced oxidative stress, resulting in
overproduction of free radicals, causes severc
hypertension in normotensive rats. The
researchers report that antioxidant therapy
following induction of oxidative siress
markedly reduces hypertension and have
demonstrated an association between
hypertension and oxidative stress in animals in
a number of previous studies with different
models, including hypertension induced by

fead, chronic renal failure or genetic. In this
study, oxidative stress was produced in
genetically normotensive rats by depleting
levels of glutathione. The rats were given
buthionine sulfoximine, a glutathione synthase
inhibitor, in their drinking water over a 2-week
period while a control group was given drug-
free water. The buthionine sulfoximine-treated
group showed a threefold decrease in tissue
glutathione content, a marked elevation in
blood pressure, and a significant reduction in
the urinary excretion of the NO metabolite
nitrate plus nitrite, which suggests depressed
NO availability. In addition, they found a
significant accumulation in various tissues of
nitrotyrosine, which is the footprint of NO
inactivation by reactive oxygen species. The
team gave some animals in each group vitamin
E-fortified chow and vitamin C-supplemented
drinking water, Among animals in the
buthicnine sulfoximine group that received
supplements, the research team noted reduction
in blood pressure, improvement in urinary
nitrate-plus-nitrite excretion, and mitigation of
nitrotyrosine accumulation. Supplementation
had no effect on the control group. In
conclusion, the researchers have suggested that
an intelligent regimen of antioxidant therapy or
lifestyle could be a means of preventing
hypertension or, with additional therapy,
ameliorating it.

[Hypertension 2000; 36: 142-146]

H. pylori resistant to metronidazole,
tetracycline and amoxyciilin

Helicobacter pylori is resistant in viiro to
meironidazole, tetracycline and amoxycillin,
Wu and colleagues collected 153 clinical
isolates of H. pylori from the gasiric biopsy
specimens of 81 females and 72 males. Agar
plates, containing two-fold dilutions of
metronidazole, tetracycline and amoxycillin,
were inoculated with the H. pylori suspensions.
The researchers also assessed [5-lactainase
production by acidometry. The mvestigators
found that of the inoculated isolates, 77.8%
were resistant to metronidazole (MIC > 8
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mg/L), 58.8% to tetracycline (MIC > 16 mg/L)
and 71.9% to amoxyciltin (MIC > 0.5 mg/L).
Surprisingly, 39.2% of H. pylori isolates were
resistant to all three antibiotics tested.
Resistance to metronidazole was more
common in isolates from females than in those
from males. They concluded that the
mechanisin of amoxycillin resistance was not
linked to production of B-lactamase, as none of
the isolates produced B-lactamase. The reason
that so many multiresistant strains were
identified may reflect extensive use of these
three antibiotics in this area. They suggested
that therapy regimens should be adjusted to
include one of these three antibiotics combined
with another agent, such as clarithromycin, for
which rates of resistance were low and in vitro
efficacy high. Dr. Wu's group also
recommended testing for antibiotic sensitivity
of bacteria before treating patients.

[J Antimicrob Chemother 2000; 46: 121-123]

NF-kappa-B inhibitor shows promise im
mouse arthritis model

SP100030, a T-cell-specific inhibitor of the
transcription factor NF-kappa-B, blocks
cytokine expression in cell culture and
decreases collagen-induced arthritis severity in
mice. NF-kappa-B is active in rheumatoid
arthritis synovium and plays a key role in the
inflammatory processes coniributing to the
disease. The researchers investigated a
possible therapeutic role of NF-kappa-B
inhibition in arthritis by studying the effects of
SP100030 in vitro and in collagen-induced
arthritis in mice. SP100030 markedly
diminished IL-2, TNF-alpha, and IL-8 mRNA
levels in stimulated Jurkat cells compared with
control cells, suggesting that SP100030
inhibited NF-kappa-B regulated cytokine
production at the transcriptional level. In the
murine collagen-induced arthritis (CIA) model,
SP100030-treated mice had significantly lower
arthritis scores than did control animals, and
paws from mice treated from day 20 to day 34
showed a trend toward decreased inflammation
by histology. Current anli-cytokine therapies
are highly targeted to a single cytokine (e.g.,
anti-TNF and 1L~1Ra) and can have dramatic
clinical improvement in a subset of patients
(perhaps 30% to 40%), By targeting pathways
that regulate a number of different cytokines,
one can suppress a panel of pro-inflammatory
factors and potentially be more effective.
SP100030 is the first-generation product and is
not orally bioavailable. This is in the process

Laddawal Phivthong-ngam

of being optimized so that a clinical candidate
can move forward.
[J Immunol 2000; 165: 1652-1658]

G Pretein-coupled receptor structure
suggests activation mechanism

The three-dimensional crystal structure of the
light-activated protein rhodopsin, a member of
the G-protein coupled receptor (GPCR) family,
reveals its likely molecular mechanism of
activation. The GPCR [proteins] are invelved
in many physiological processes and are
attractive targets or pharmacological
intervention to modify these processes in
normal and pathological states. Furthermore,
GPCRs share many structural features, so
discoveries about rhodopsin's structure and
interactions may have application for other
GPCRs. The researchers determined the three-
dimensional crystal structure of rhodopsin at
2.8-Angstrom resolution. As predicted from
earfier models, thodopsin includes a bundle of
seven transmembrane alpha helices connected
by six loops of differing lengths. Three highly
organized loops in the extracellular region
associate to form the basis for the compact
arrangement of the transmembrane helices, the
investigators note. A chromophore interacts
with a cluster of residues to determine
maximum-absorption wavelength, and changes
in these interactions among rhodopsins
facilitate color discrimination. Several regions
of the cytoplasmic loops are critical to the
function of rhodopsin. A conserved set of
residues on the cytoplasmic surface, where G-
protein activation occurs, likely undergo a
conformational change upon photoactivation of
the chromophore that leads to rhodopsin
activation and signal transduction. Because
most of the vertebrate visual pigments share
similar size distributions for all of the domains,
structure-function relationships deduced from
the current model are likely to be directly
applicable to the members of this subfamily.
The relevance of rhodopsin's structure may be
even broader. Elucidating the molecular
mechanisms of receptor activation that are
shared by the GPCR family should have far-
reaching implications. New insights gained
will help to understand how GPCRs transduce
the signals that regulate embryonic
development and control the heart, blood
vessels, endocrine responses, synaptic traffic in
the brain and, indeed, the functions of virtally
every eukaryotic cell.

[Science 2000, 289: 739-745, 733-734]
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Green tea consupmption enhances piasma
antioxidant capacity

Drinking as little as 300 mL (10 oz) of green
tea significantly increases the total antioxidant
capacity of plasma. Epidemiologic studies
have reported a lower incidence of coronary
heart disease and cancer among drinkers of
green tea, but few studies have measured its
antioxidant effects. The investigators measured
the total antioxidant capacity of plasma in 10
healthy subjects 1 hour and 2 hours after they
drank tea prepared from 2.5 g {in 150 mL
water), 5.0 g (in 300 mL), or 7.5 g (in 450 mL)
green tea leaves. Although antioxidant capacity
did not increase significantly after 150 mL of
green tea, plasma antioxidant capacity rose 7%
at 1 h and 6.2% at 2 h afier consumption of
300 mL of green tea. Similarly, consumption
of 450 mL of green tea was associated with an
increase in plasma antioxidant concentration of
12.0% increase at 1 h and 12.7% at 2 h. These
increases are similar to those previously
reported after ingesting 300 mL of red wine
(18% at 1 h and 11% at 2 h). With these
findings we could assume that antioxidant
effect of green tea is sustained for at least 2 h,
the authors conclude. Green tea and red wine
are readily available drinks that contain high
levels of antioxidants. Although green tea
contains less antioxidant effect than red wine,
green tea is considered to have high value as
favorite food or drinks as it does not contain
alcohol, The roles of each component of green
tea in the increase in antioxidant capacity still
need further investigation.

[Eur J Clin Nutr 2000; 54: 527-529]

Third-generation OCs appear nof io
increase risk of venous thromboembolism

Despite continued coniroversy about the
association beiween third-generation oral
contraceptives (OCs) and an increased risk of
venous thromboembolism, concern is
unfounded. Farmer and colleagues collected
data from the General Practice Research
Database on women between 15 and 49 years
of age who took combined OCs from 1993 to
1998, The analysis showed that the use of
third-generation combined oral coniraceptives
fell from 53% during January 1993 to October
1995 to 14% during November 1995 to
December 1998. However, the investigators
found that there was no significant change in
the incidence of venous thromboembolism
between the two periods after age was adjusted
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for. Given these data, the team says that the
notion that third-generation OCs are associated
with a 2-fold risk of venous thromboembolism
compared with older OC is unfounded.

[BMJ 2000; 321: 477-479]

Novel HIV-1 entry inhibitor
potent antiviral activity

provides

PRO 542, a novel HIV-1 eniry inhibitor
incorporating four copies of the virus-binding
domains of CD4, safely reduced plasma HIV-|
RNA and plasma viremia in preliminary
studies. In targeting cell-free virus, PRO 542 is
unique among antiretroviral agents that are
either approved or in late-stage clinical
development, including other eniry inhibitors,
Jacobson and colleagues conducted the first
human study of PRO 542, a phase I safety and
pharmacokinetics trial, in 15 HIV-infected
volunieers. Serum concentrations of PRO 542
doses of 10 mg/kg peaked at 564 mcg/mL, well
above the 20 mcg/mL conceniration required
to achieve a 90% reduction in viral infectivity
in vitro, Because of the mean serum half-life
for the 5 mg/kg dose (4.2 days) and the 10
mg/kg dose (3.3 days), serum PRO 542
concentrations above 20 mcg/mL were
sustained for up to 1 week. Plasma HIV RNA
fell significantly afier a single 10 mg/kg dose
of PRO 542, and plasma viremia disappeared
for up to 4 weeks in some subjects. No patient
experienced dose-limiting toxicities from PRO
542 or developed measurable levels of
antibodies to PRO 542, Taken together, the
virus load and HIV culture analyses indicate
that PRO 542 possess antiviral activity in
humans, they conclude. Muitiple-dose phase II
trials of PRO 542 in this patient population
will be required in order io determine the
dosages and serum concentrations required for
sustained antiviral activity,

[J Infect Dis 2000; 182: 326-329]

Insulin may have anti-inflammatory and
anti-atheroscierotic effects

By increasing nitric axide synthase and nitric
oxide production, insulin reduces the
expression of intercelluiar adhesion melecule-
1, (ICAM-1), and thereby produces anti-
inflammatory and anti-atherosclerotic effects.
Dandona and colleagues induced insulin into
human endothelial cells from aortas. They

" found that insulin (100 and 1,000

microunits/mL.) caused a decrease in the
expression of [CAM-1 (messenger ribonucleic
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acid and protein) by these cells in a dose-
dependent manner after incubation for 2 days.
Associated with the decrease in ICAM-1, there
was an insulin-induced increase in endothelial
nitric oxide synthase. The investigators treated
the aortic endothelial cells with N-nitro-L-
arginine to determine if the insulin-induced
inhibition of ICAM-1 was mediated by nitric
oxide. They found that the insulin-induced
decrease in ICAM-1 expression at the
messenger ribonucleic acid and protein levels
was inhibited by N-nitro-L-arginine. Thus, they
conclude, the inhibitory effect of msulin on
ICAM-1 expression is mediated by nitric
oxide. This effect of insulin is suggestive of an
anti-inflammatory action of this hormone. This
observed insulin effect, along with its
vasodilatory and antiplatelet effects, militate
against a proatherogenic roie for insulin.

[J Clin Endocrinol Metab 2000,85:2572-
25757

High levels of bioavailable estrogen reduce
risk of cognitive decline in women

Postmenopausal women with high levels of
non-protein-bound, bioavailable estrogen are
less likely to develop cognitive impairment
than women with low levels of bioavailable
estrogen. Because women on estrogen
replacement tend to be younger and more
educated, and have healthier lifestyles, the role
of estrogen in preventing dementia has been
unclear. The researchers found that total serum
estrogen levels have not been associated with
cognitive function in older women, but this
may be because 90% of estrogen in the blood
is bound to protein and is not able to cross the
blood-brain barrier. To see if the levels of free
estrogen correlated with cognitive function,
they measured non-protein-bound serum
estrogen, bioavailable serum estrogen, and
cognitive function in 425 women older than 65
years of age. Although initial cognitive scores
were similar, 6 years later 17 of 106 (16%)
women with the lowest levels of non-protein-
bound estrogen at baseline had cognitive
impairment. In contrast, only 5 of ¥ (5%)
women with the highest levels were impaired.
After adjusting for various factors, this gave an
odds ratio of 0.3 for women with the highest
levels of non-proteim-bound estrogen. The
results for bioavailable estrogen were similar.
There was a very clear relationship between
level of bioavailable estrogen and risk of
decline. The higher the estrogen, the less
decline, It really supports the idea that estrogen

Laddawal Phivthong-ngam

might be protective against dementia. In an
accompanying editorial, Dr. Mary C. Tiemney,
from the University of Toronto, Ontario,
Canada, comments that it is critical that the
study be repeated with a more representative
sample of women (27% of the study subjects
developed breast cancer) and with more
sensitive measures of cognitive function. If
cognitive decline is confirmed to be related to
low concentrations of serum oestradiol but not
to higher postmenopausal concentrations, she
believes that the next step will be to investigate
whether those women at highest risk will show
the greatest benefit from low-dose hormone
replacement therapy.

[Lancet 2000; 356: 694-695, 708-712]

Coffee drinking may damage blood vessels

Drinking coffee, the world's most widely
consumed pharmacologically active substance,
has potentially harmful effects on blood
vessels, according to research presented at the
22nd World Congress of the European Society
of Cardiology in Amsterdam. Dr. M. O'Rourke
and colleagues from St. Vincents Hospital,
Sydney, Australia, presented data that link
caffeine consumption with acute deterioration
of the elastic properties of the aorta. They
believe that the findings have important
implications for left ventricular function and
coronary blood flow. In the Australian study,
18 healthy middle-aged volunteers consumed
250 mg of caffeine, the amount found in 2 to 3
cups of coffee. Carotid-femoral pulse wave
velocity was used as an index of aortic
elasticity, Caffeine led to an acute 8% increase
in pulse wave velocity, an effect that lasted for
at least 3 hours. This effect was accompanied
by acute increases in systolic and diastolic
pressure of 8% and 10%, respectively. In a
separate study of 15 healthy volunteers, Dr.
Georg Noll and colleagues from the University
Hospital of Zurich, Swiizerland, demonstrated
for the first time that coffee drinking and
caffeine infusion enhance sympathetic nerve
activity, leading to a pronounced blood
pressure increase in the nine non-habitual
coffee drinkers. Conversely, they found no
blood pressure increase, despite similar
sympathetic nerve activation, in the six
habitual coffee drinkers. In the study, arterial
blood pressure, heart rate and muscle
sympathetic nervous activity were continuously
recorded before and after subjects drank friple
espresso or decaffeinated triple espresso, or
received an intravenous infusion of caffeine
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(250 mg bolus) or placsbo (saline}). Cofiee
drinking and caffeine infusion induced similar
increases in muscle sympathetic nervous
activity and systolic blood pressure in non-
habitual coffee drinkers.
[hitp://'www.medscape.com/renters/proff2000/
08/08.31/20000831clin( 18 html]

Physical activity may cut erectile
dysfunction risk

Remaining active or becoming physically
active in midlife are among lifestyle factors
that may reduce the likelihood of erectile
dysfunction. The researchers sought to
determine the influeace of smoking, alcohol
consumption, obesity and a sedentary lifestyle
on the risk of erectile dysfunction. They
surveyed 1,709 men aged 40 to 70 years at
baseline in 1987 to 1939 and followed up on
1,156 between 1995 and 1997. Data were
analyzed for a total of 593 followed subjects
who had been free of moderate or complete
erectile dysfunction during the initial survey.
None of these men had had prostate cancer and
they had not been treated for heart disease or
diabetes. Obesity at baseline was associated
with a pgreater risk of erectile dysfunction
regardless of follow-up weight loss. Changes in
smoking or in alcohol consumption over the
average follow-up period of 8.8 years were not
associated with erectile dysfunction. However,
there was a significant association with
physical activity. The highest dysfunction risk
was seen among men who remained sedentary
and the lowest among those who remained
active or initiated physical activity. The
investigators conclude that midlife changes
may be too late to reverse the effects of
smoking, obesity and alcohol consumption.
Conversely, physical activity may reduce the
risk of erectile dysfunction even if initiated in
midlife,

[Urology 2000, 56: 302-30].

Evidence for cardiovascular benefits of
chocolate centinues to grow

The latest research supporting the potential
cardiovascular health benefits of chocolate was
presented during a symposium at the 22nd
congress of the European Society of
Cardiology in Amsterdam. Earlier this year, it
was reported in vitro and human data showing
that flavonoids found in cocoa may help
protect against cardiovascular disease, from
studies presented at the American Association
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for the Advancement of Science's annual
meeting. Dr. Carl Keen, of the University of
California, Davis, told symposium attendees
that the story had now moved forward, with
new research showing significant increases in
plasma prostacyclin levels and a decrease in
leukotriene levels in human volunteers who
consumed 37 g/d of chocolate. Prostacyclin is
manufactured by the vascular endothelium and
promotes vasodilatation, inhibits platelet
clumping, the formation of blood clots, and the
entry of LDL-cholesterol into the arterial wall.
Conversely, leukotrienes are vasoconstrictive,
causing a slow and persistent contraction in the
smooth muscle of the blood vessels, and can be
platelet aggregators. A lowering of the

- lenkotriene/prostacyclin ratio as observed in

the study may have -beneficial effects on
platelets and possibly inflammation and vessel
dilation. We are really excited about the
prostacyclin research, which will be published
in the next couple of months. Dr. Gerard
Homstra, of the University of Maastricht,
acknowledges that there are concerns that other
chocolate ingredients, such as fat, might
increase cardiovascular risk. However, he
believe that this is unlikely because of the
profile of fatty acids present in chocolate.
Chocolate is about 30% fat, mainly from cocoa
butter, which contains about 60% saturated
fatty acids (35% stearic acid and 25% palmitic
acids) and about 40% unsaturated fatty acids
mainly oleic acid. Palmitic acid increases and
oleic acid decreases plasma LDL-cholesterol
with stearic acid having a negligible effect.
Based on these considerations, it can be
expected that the contribution of chocolate
consumption to cardiovascular risk is low.
[hitp:/rwww.medscape. com/reuters/proff 2000/
08/08.30/20000830drgd003. htmli]

Metformin reverses fatty liver disease in
meuse model

US-based researchers have discovered that the
oral diabetes drug metformin improves fatty
liver disease in genetically obese insulin-
resistant mice. The researchers explained that
previous studies in humans and experimental
animals have demonstrated a strong
relationship between liver steatosis and insulin
resistance. In the present study, they
determined whether fatty liver disease in
obese, leptin-deficient (ob/ob} mice might be
improved by treatment with metformin, which
reduces hyperinsulinemia and improves hepatic
insulin resistance. The authors reported that, in
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ob/ob mice, metformin improved faity liver
disease, reversing hepatomegaly, steatosis and
aminotransferase abnormatlities. According to
the paper, metformin inhibited the expression
of both tumor necrosis factor (TNF)-afpha and
the TNF-inducible factors that promoted
hepatic steatosis and necrosis. The
investigators conclude that these findings
justify cautious evaluation of metformin as a
treatment for fatty liver disease in patients with
obesity-related insulin resistance. They say,
however, that the benefits of this agent should
first be assessed in other animal models.

[Nat Med 2000; 6: 998-1003]

Novel immune system stimulant shows anti-
tumor potential

An immune system stimulant given
subcutaneously every other week causes
significant lesion regression in cancer patients
whose immune systems are reasonably
competent. The study resuits were presented in
Toronto at the 28th World Congress of the
International Society of Hematoiogy. Dr. Floyd
Taub, chairman, Lifetime Pharmaceuticals,
College Park, Maryland, reported results from
the first phase I/l} study of beta-alethine, a
disulfide. Every 14 days for 3 months,
researchers at McGill University, Montreal,
Canada, gave 2 micrograms of beta-alethine to
patients with low-grade B-cell lymphoma and
maximal response to therapy, or indolent
disease that did not yet require therapy. He
reported that, to date, eight lymphoma patients
and six myeloma patients- in a separate
-protocol, five of whom had undergone stem
cell transplantation, had received beta-alethine
for up to 1 year, The investigators observed
virteally no adverse effects from the biweekly
regimen. Prior to treatment, patients underwent
delayed-type hypersensitivity testing to assess
the competency of their immune system. Three
out of four patients whose immune systems
could be activated ended the irial with less
tumor than they began. In contrast, three out of
four patients who had a poor immune response
on delayed hypersensitivity testing continued
to progress, a difference between the two
groups which did reach statistical significance.
One patient who remained on the study drug
for | year had a 50% decrease in tumor
burden. He explains that beta-alethine appears
to stimulate an orchestrated, coordinated
cytokine response. T cells also become
activated and more cytotoxic, and tumor
necrosis factor on the surface of lymphocytes
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is increased, which takes the drug right into the
cancer. He also suggests that beta-alethine
might work well in patients with hepatitis C,
where perhaps a small amount of immune
stimulation would be all that's needed for the
body to win out over the virus. In addition to
the ongoing Canadian trial, the drug is now
under investigation in four sites in the US for
the (reatment and potential prevention of
various cancers.

[http:/rwww.medscape, com/reuters/profi 2000/
08/08.30/20000830drgd002. html]

Vitamin D ampalogue inhibits mounse skin
tamorigenesis

Researchers from Johns Hopkins University, in
Baltimore, Maryland, have announced the
synthesis of a vitamin D analogue that has
potent tumor prevention properties. The
motlecule, dubbed QW-1624F2-2, is still in the
early stages of development and may not be
ready for human trials for another 2 to 3 years.
But investigators are encouraged by iis ability
to prevent cancerous tumors in laboratory
animals without the normal toxic side effects of
vitamin D. The Hopkins researchers induced
cancers in four groups of rais by swabbing
them with the carcinogen dimethylbenzan-
thracine. Each group then received a different
analogue of vitamin D topically, twice a week
for 20 weeks. A control group was treated with
vehicle. At the end of the experiment, conirol
animals had a mean of 13 tumors while treated
animals had a mean of just 5, for a reduction of
63%. Overall, the incidence of tumors was
reduced in treated animals by 28%, lead
investigator Dr. Gary H. Posner said at the
annual meeting of the American Chemical
Society. None of the ireated rats showed any
signs of hypercalcemia, Also, there was no
compromise in weight gain in any of the
animals. Since vitamin D is absorbed by almost
every organ system in the body, research
groups all over the world are actively searching
for analogues that are safe and might be useful
against cancer, immune system disorders and
skin diseases. This results represent a glimmer
of hope but it should be stressed that they are
preliminary.

Thitp:/iwww. medscape.com/reuters/proff 2000/
08/08.24/20000824drgd004. html]
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