


is owned and published every four months by the Pharmacological and Therapeutic Society of Thailand,

Board of Editors

Editor

Associate Editors

Supatra Srichairat

Laddawal Phivthong-ngam

Pravit Akarasereenont

Website correspondent Nisamanee Satyapan

Editorial Board

Adisak Wongkajomsilp
Amnuay Thithapandha
Borpit Klangkalya
Chaicharn Sangdee

Chandhanee Itthipanichpong

Dhasanai Suriyachan

Kittima Sriwatanakul

Krongtong Yoovathawormn

Monthira Tankeyoon
Nisamanee Satyapan

Nongluck Scokvanichsilp

Suwat Wimolwattanapun

Supeecha Wittayalertpanya

Panya Khunawat

Pornpen Pramyothin

Prasan Dhumma-Upakom

Prasert Songkittiguna

Sopit Thamaree

Srichan Phornchirasilp

Sumana Chompootaweep

Supeecha Wittayalertpanya

Watcharee Limpanasitikul

Wittaya Tonsuwennont

Yupin Sanvarinda

Manager Supeecha Wittayalertpanya

Office Department of Pharmacology
Faculty of Medicine, Chulalongkorn University,
Chulalongkorn Hospital, Rama 4 Road, Bangkok 10330,
Thailand. Tel/Fax 2511965
Notice The opinions expressed herein are those of the authors and de not necessarily

reflect the views of the editors or the publisher.




)

Thai Journal of Pharmacology

Vol. 24, Supplement 1, 2002

S6

S21

338

548

S71

578

S81

S87

891

S99

S100

S110

S119

S121

Preface

PL1/1

PL1/2

PL2

PL3

SY1/1

SY1/2

5Y2/1

SY2/2

SY2/3

SY3/1

SY3/2

SY3/3

01

AT INENYBITZUUN TN
(Pharmacology of the vestibular system)
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(New therapeutic option in the treatment of
vertigo dizziness)
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Antidiabetic drugs : current therapy and future opportunity

New pharmacotherapies in ischemic heart disease:
mMysnelsavaanidaniiladu

Exploring the new horizons beyond monoamine
hypothesis in the management of depressive disorders

Exploring the new horizons beyond MA-Hypothesis in
the management of depressive disorders: s there any clinical
relevance?

Overview of monoamine hypothesis of depression

Update in antimicrobial agents new coming antibacterials
in Thailand

msldenifiucadnquanlosvaninduassgenaas
(Pharmacoeconomic consideration of antibiotic therapy)

New drug development in antimicrobial agents

Paraxanthine/caffeine ratio: as an index for CYP1A2
activity in polycyclic aromatic hydrocarbons exposed subjects
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Comparative in-vitro study of killing activities and
morphological changes of cefpirome, cefepime, imipenem
and meropenem alone and in combination against gram
negative bacteria

Inhibition of platelet aggregaton and reduction of
GplIb/ILIA receptor by progesterone

Effects of nitric oxide synthase inhibitor, L-NAME on the
elevated plus maze behavior in isolation stress rats

The effects of anticoagulants on cholangiocarcinoma cell
induced platelet aggregation: a comparison between sodium
citrate and heparin

Effects of synthetic CU 18-08, CU 18-10 and CU 18-11
compounds on Ca’" mobilization into smooth muscle of
isolated rat aorta

Prostaglandin E; inhibit cyclooxygenase-2 induction in
LPS-treated endothelial cells through cAMP

Antidiabetic effect of Combretum decandrum in
streptozocin induced diabetic rats

Bioequivalence test of the generic gliclazide
(DIANID®) and the innovator (DIAMICRON®)
in healthy Thai male volunteers

Inhibition of reactive oxygen species production
in rat peritoneal macrophages by ethanolic extract of
Morus alba

Subchronic effects of barakol on blood clinical
biochemistry parameters in normal and high fat diet rats

Effects of Pueraria mirifica on blood clinical
biochemistry parameters in normal diet and high cholesterol
diet-fed rats

Inhibition of neutrophil function by Barleria lupulina
lindl and Clinacanthus nutans (BURM. F) lindau

Utilization of restricted antibiotics in a university
hospital in Thailand

Genetic polymorphism of thiopurine s-methyltransferase
in a northeastern Thai population
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The effect of valproic acid and its amide derivative on
extracellular giutamate and glutamine levels in the cerebral
cortex of freely moving rats: An in vivo microdialysis study

Screening for naturally occuring inhibitors of arylamine
N-acetyltransferase 1 activity

Induction of apoptosis by the extract from Stephania
venosa( BL.) Spreng thizome on lymphocyte
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Acute

Motion sickness

McClure et al, 1982™

Dimenhydrinate
Diazepam

NS

NS

Pyykko et al, 1985°

Dimenhydri
Scopolamin

Peripheral
vestibular

Marill et al, 2000

Lorazepam
Dimenhydri

Chronic

Peripheral
vestibular

Deering et al, 1986"

Betahistine
Cinnarizine

Fraysse et al, 1991

Betahistine
Flunarizine

Schremmer et al, 19997

Arlevert
Cinnarizine 20 mg
Cinnarizine 50 mg
Dot 1 e
n

Duumulyu1 niale 1uvv
mg

Betahistine 12 mg

ARL>CZ 50,
DH 100, BH

NS

Cerebral
ischemia

Hartmann & Tsuda,
1988%

Pentoxifylline
Co-dergocrine

PE > HG

NS

Cesarani et al, 1998”

Ginkgo biloba
Betahistine

NS

NS

wn DH = Dimenhydrinate, = TS = Scopalamine, LZP = Lorazepam, BH = Betahistine,
CZ = Cinnarizine, FZ = Flunarizine, ARL = Arlevert®, (Cinnarizine 20 mg/Dimenhydrinate

40 mg),

PF = Pentoxifyline, HG = Co-dergocrine, GB = biloba, NS = no statistic significance,
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Placental growth factor'*’ Fli-1 (VEGFR-1)
Basic fibroblast growth factor '*'% FGF-R1-4
(bFGF/FGF-2)
Acidic fibroblast growth factor'*** FGF-R1-4
(aFGF/FGF-1)
Fibroblast growth factor3 "% FGF-R1-4
(FGF-3/int-2)
Fibroblast growth factor4 "% FGF-R1-4
(FGF-4/hst/K-FGF)
Transforming growth factor-ot”*' (TGF-a) Epidermal growth factor-R
Edidermal growth factor'* (EGF) Epidermal growth factor-R
Hepatocyte growth factor/scatter factor'” C-Met
(HGF/SF)
Transforming growth factor-p**(TGF-p) Transforming growth factor-f-RI, 11, 1T
Tumor necrosis factor-a'* (TNF-o) TNE-R35
Platefet-derived growth factor' Platelet-derived growth factor-R
Granulocyte colony-stimulating factor'”’ Granulocyte colony-stimulating factor
Interleukin-§* Interleukin-8R presence on endothelial
) cells remains uncertain
Pleiotropin'® Proteoglycan
Thymidine phosphorylase (TP)-piatelet- Unknown
derived endothelial ce!l growth factor **
(PD-ECGF) o
Angiogenin®’ 170-kD angiogenin receptor
Proliferin® Unknown
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3. VEGFR-3 (Fli-4) recepior Huesu (receptor) &1%5U VEGF-C Fafedag
fumsasanaaminmias (lymph angiogenesis) "
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Angiopoietin (Ang) \Hhuanfiimdasiumadywifimaanidanlumsahuduidon
’luﬂaﬁ;ﬁui‘:’wu 4 iAo Ang~1 Ang-2 Ang-3 UAZ Ang-4 WUT) Ang-1 Uas Ang-2 U
iU tyrosine kinase receptor (Tic~2) ath\ﬁuwwﬁﬁwmmaﬁwﬁwaamﬁaﬂ Ang-1
aaﬂqm%('[mﬂﬁﬂﬁl,ﬁmi'ﬁummswmmaﬁqmﬁfwaaﬂLﬁam (endothelial cell differentiation)
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Type 2 diabetes mellitus is characterized by high plasma glucose resulting
from a dynamic interaction between defects in insulin secretion and insulin action.
Katp channel plays a role in depolarization-response coupling and its genetic defects
are associated with impaired insulin secretion.

In normal person, pancreatic § cells in the presence of >5.5 mM glucose will
be depolarized and release insulin. The increase in carbohydrate metabolism leads to
an increase in the ratio of ATP/ADP that leads to the closure of the ATP-sensitive K*
{Katp) channels followed by depolarization. The membrane depolarization leads to
the activation of voltage-dependent Ca®' channels. The Ca* ijon influx activates
Ca*'- regulated exocytosis of insulin-containing secretory granules to fuse with the
plasma membrane. The mechanism of depolarization response coupling is maintained
by: (1) The Na'-K'-ATPase pump and open Karp channels maintain the resting
membrane potential. (2) Karp channels close as a consequence of the increase in
ATP/ADP ratio. (3) A depolarization of the cell membrane leads to the activation of
voltage-dependent Ca®* channels. (4) The ensuing rise in the free intracellular
concentration of Ca®* ([Ca®'];) initiates the release of insulin by exocytosis.
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Figure 1 The control of insulin release from human pancreatic j cells (adapted from
Aizawa et al., 1998).




8§72 Thai J Pharmacol

K* Channels and Sulphonylurea Receptors

The selective inhibition of Katp channel with sulphonylureas will mimic the
actions of glucose and promote insulin release, while diazoxide, and voltage-gated
Ca®* channel blockers, such as nifedipine, open Karp channel and inhibit insulin
secretion. Katp channel complex in B cells composed of 2 interdependent different
groups of subunits:

1. Kir6.2, a member of the inward rectifier K' channel family, forms the K'-
selective pore or tunnel. Kir6.2 shares ~70% homology with Kir6.1, consists of 390
amino acids, and has two a-helical transmembrane domains linked by a highly
conserved sequence of amino acids homologous with the Por H5-region of voltage-
gated K* channels. Kir6.2 determines biophysical properties such as ion selectivity,
rectification and gating of the complex.

2. SURI, a high affinity 1581-amino acid sulphonylurea receptor, is a member
of the superfamily of ATP-binding cassette (ABC) proteins that include the cystic
fibrosis transmembrane conductance regulator (CFTR), and multi-drug resistance
associated proteins. This superfamily shares common structure with numerous
transmembrane sequences and nucleotide binding domains. Two closely related
genes encode two sulphonylurea receptors, SUR1 and SUR2. Three splice variants of
the SUR2 protein include SUR2A, SUR2B and SUR2C. SURI affects the trafficking
and distribution of Kir6.2. The SUR1 gene consists of 39 exons and is clustered with
the KIR6.2 gene, a single open reading frame lying immediately 3’ of the SUR! gene,
separated by only 4.5 kilobase pairs. The gene location is on the short arm of
chromosome 11.

The Katp channel is an octameric complex formed by four Kir6.2 subunits
coupled to four SURI subunits. Karp channels in other tissues are octameric
complexes of other Kir6.x and SUR proteins: cardiac Kir6.2 + SUR2A, smooth
muscle Kir6.2 + SUR2B, and the smooth muscle nucleotide-activated channe] Kir6.1
+ SUR2B. The K" channel is sensitive to adenine and guanosine nucleotides. ATP
can activate Kir6.2, whereas either ADP or GDP binds one of the nucleotide-binding
folds of SUR1 and antagonizes the effects of ATP. Therefore, SUR1 regulates Kir6.2
by conferring sensitivity to metabolic signals and to other pharmacological agents,
such as diazoxide, somatostatin and the suiphonylureas.

Sulphonylureas, in addition to closing Karp channels, inhibit the Na'-K'-
ATPase and both inhibit and activate swell-activated CI” channels, potentiate Ca®*-
dependent exocytosis in [ cells. a-endosulfine, a 13-kDa peptide ligand of
sulphonylurea receptors, was expressed in muscle, brain and endocrine cells, It can
stimulate insulin release through the inhibition of Ka7p channels.

Pharmacological approaches of diabetes mellitus can be either monotherapy or
in various combinations to improve glucose homeostasis via different modes of action
(Fig. 3). Sulphonylureas stimulate insulin secretion. Biguanides promotes glucose
utilization and reduces hepatic glucose production.  a-glucosidase inhibitors
decelerate carbohydrate absorption from the gut, reduce postprandial glucose
fluctuations and improve glycemic stability that can be used during pregnancy.
Thiazolidinedione enhances cellular insulin action on glucose and lipid metabolism
through its action on PPAR-y.
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Figure 2 The structure of ATP-sensitive K" (Katp) channels in pancreatic B cells
(adapted from Dunne et al., 1999). (A) The key regulatory and
pharmacological influences on Kare channels. (B) The topology of the K*
channel subunit Kir6.2. (C) The topology of the SUR1 gene product. (D)
The octameric structure of Katp channel complex (Kir6.2-SUR1) x 4,
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Figure 3  Sites of action of antidiabetic drugs (adapted from Scheen and Lefebvre,
1998)
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The selection of oral anti-hyperglycemic agents is based on both the
pharmacological properties of the compounds (mode of action, efficacy, adverse
effects, and safety profile) and the clinical characteristics of the patient (the degree of
hyperglycemia, bodyweight, age, renal function, etc.).

(a) Mildly hyperglycemic patients should preferably be treated with
metformin, acarbose or thiazolidinediones since they are not associated with any
hypoglycemic risk.

' (b) moderately hyperglycemic patients, sulphonylureas should be preferred in
nonobese patients while metformin, and probably also thiazolidinediones, should have
priority in obese insulin-resistant type 2 diabetic patients.

(c) More severely hyperglycemic individuals should receive a sulphonylurea.

Magnosis l Hyperglycaemia J
Non-drug [ Diet and exercise l"—“‘“&’
freatment B
U E Decision on pharmacological treatment I
Patient I Q [
selection Nonobese QObese Postprandial
u insulin-resistant hyperglycaemia
First drug . :
selaction L Sulphonylurea J l Matformin 1 | Troglitazone J I Acarbose
Cornbined
oral
therapy U
U I Failure of oral treatment
Combined
insulin-oral +
therapy
Sulphonyiurea fietformin Troglitezone Acarbose
if residual if weight if insulin if giucose
insujin secretion EXCEeSs resistance instability

Figure 3 Stepwise treatments of type 2 diabetes (Adapted from Scheen and Lefébvre,

1998)
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Table 1 Commercially availabie oral anti-hyperglycemic drugs

Sulphonylureas
First generation
carbutamide, tolazamide, tolbutamide, chlorpropamide
Second generation
glibenclamide (glyburide), glipizide (conventional and extended release),
gliclazide, gliquidone, glimepiride, etc.
Biguanides
metformin, phenformin
a-Glucosidase inhibitors
acarbose
Thiazolidinediones
rosiglitazone, pioglitazone

Sulphonylureas

Sulphonylureas essentially stimulate insulin secretion. Less than 60 - 70% of
patients achieve good glycemic targets. Patients with high fasting plasma glucose and
severe obesity usually have high initial failure rate. About 10% of those initially
responders per year will fail to respond to subsequent treatment (secondary drug
failure). The main adverse effect of sulphonylurea derivatives is hypoglycemia. This
adverse effect is most often associated with chlorpropamide and glibenclamide. Other
adverse effect includes weight gain of several kilograms, chlorpropamide-induced
hyponatremia secondary to inappropriate anti-diuretic hormone activity, alcohol
disulfiram-like facial flushing. Second-generation drugs (glibenclamide, glipizide,
gliclazide, gliquidone, glimepiride) have shorter half-life and are preferred to first-
generation drugs. Gliquidone is excreted via liver and is therefore preferred in
patients with mild repal impairment. Glibenclamide should be avoided in patients
with renal disease since it carries a higher risk of hypoglycemia. All initial dosages
should be reduced by at least a half to avoid hypoglycemia especially in only mildly
to moderately hyperglycemia. All sulphonylureas should be administered 30 minutes
before meal to control early postprandial hyperglycemia. The secondary drug failure
usually results from progressive B cell failure since sulphonylureas rely on insulin-
producing capacity of 8 cells. Chlorpropamide and gliclazide have less secondary
failure rates than glibenclamide or glipizide. Gliclazide has a favorable effect toward
improving retinopathy since it can reduce thrombotic tendency, enhance fibrinolysis,
and scavenge free radicals.

Metformin

Metformin does not stimulate insulin secretion, but enhanced both non-
insulin-mediated and insulin-mediated glucose metabolism with unclear underlying
mechanisms. Metformin decreases hepatic glucose output, stimulate peripheral
glucose uptake and increase intestinal glucose use. Metformin can improve insulin
sensitivity and reduce hyperinsulinemia and is indicated as a first-line antidiabetic
drug in obese diabetic patients. Metformin has favorable action on biochemical
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disorders associaied with insulin resistance, such as high trigiyceride levels, low
levels of high-density lipoprotein (HDL) and high plasminogen activator inhibitor-1
(PAI-1) levels. Metformin does not cause bodyweight gain, reduces plasma insulin
levels and only rarely causes hypoglycemia. The drug should be taken with meals io
improve digestive tolerance. The major potential adverse effect is lactic acidosis.
Metformin should be avoided in patients with decreased renal function, liver disease
and cardiac or respiratory insufficiency. Minor adverse effects include abdominal
discomfort, nausea and loose bowel actions during the initiation of therapy,
malabsorption of cyanocobalamin (vitamin B12) and folic acid with long term use.

g-Glucosidase Inhibitors

a-Glucosidase inhibitors such as acarbose and voglibose competitively inhibit
small intestinal o-glucosidase enzymes. This enzyme normally hydrolyzes non-
absorbable complex carbohydrates into absorbable monosaccharides including
glucose. The enzyme blockade leads to a delayed rising in postprandial plasma
glucose, and consequently plasma insulin concentrations. The treatment can improve
HbAlc levels, reduce bodyweight, and decrease the incidence of hypoglycemic
episodes. Since this class of drug is not absorbed, systemic adverse effects rarely
occur but the major adverse effect is dose-related and transient gastrointestinal
intolerance (flatulence, soft stools or diarrhea, mild abdominal pain), due to osmotic
effect and bacterial fermentation of undigested carbohydrates in the distal bowel. The
dosage should be gradually increased to limit gastrointestinal symptoms.

Thiazolidinediones

Thiazolidinediones include pioglitazone and rosiglitazone are known as
“insulin sensitizer”. This class of drug does not stimulate insulin secretion, but
enhances insulin action and promotes glucose utilization in peripheral tissues by
stimulating non-oxidative glucose metabolism in muscle, and suppressing
gluconeogenesis in the liver. Drug action is attributed to the stimulation of nuclear
receptors, peroxisome proliferator activated receptors (PPAR-y) that in turn enhance
the expression of a number of genes encoding proteins involved in glucose and lipid
metabolisms. This class of drug can improve insulin resistance, glucose tolerance
without inducing bodyweight gain or hypoglycemia, lipid abnormalities, arterial
hypertension. Cardiac output and stroke volume are enhanced secondary to a
decrease in mean arterial pressure and peripheral vascular resistance. The onset of
action for initial plasma glucose- and insulin-lowering effects is 1 to 4 weeks while
the maximal responses (mean reduction of 20% in plasma glucose concentrations and
of 30% in plasma insulin levels) is 6 to 8 weeks.

Repaglinide

Repaglinide is a carbamoylmethyl benzoic acid derivative that reduces blood
glucose by stimulating insulin release from pancreatic B-cells in similar fashion to
sulphonylureas. Repaglinide is different from sulphonylureas in the structure, binding
profile, short duration of action, and mode of excretion. The drug dosage and meal
timetable can be varied and customized before each meal. The overall incidence of
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hypoglycemia was stmilar to that of sulphonylureas, but with less severity due to its
short duration of action.

Therapeutic Strategy in Type Z Diabetes
First Choice Drug Treatmemnt

1. Diet treatment will be started for 1-3 months.
2.Treatment with one of the 4 available oral anti-hyperglycemic drugs when diet
treatment fails.

2.1 Obese patients with a fasting plasma glucose level of 7-7.8 mmol/L (126~
140 mg/dL) should be treated with metformin since obese people are often
hyperinsulinemic as weil as insulin-resistant and therefore do not require
further sulphonylurea-induced stumulation of insulin secretion. An
alternative choice in this group can be a thiazolidinedione in those with
severe insulin resistance.

2.2 Non-obese or modestly overweight patients with fasting plasma glucose
between 7.8 and 11.1 mmol/1 {140 and 200 mg/dL) should be treated with
low dose sulphonylureas that can stimulate insulin release and promote
bodyweight gain.

2.3 Severely hyperglycemic patients [fasting plasma glucose exceedingll.1
mmol/L (200 mg/dL)] should be treated with a sulphonylurea in the first
instance. '

2.4 Modest fasting hyperglycemia with high postprandial glucose or elderly
patient can be treated with acarbose as monotherapy.
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Angiogenesis in ischemic heart disease

More than 6 millions world population died from ischemic heart disease in 1990 (1).
It remains the leading cause of morbidity and mortality worldwide beyond 2000. The
improvements in survival of patients with acute myocardial infarction, mainly by coronary
reperfusion and revascularization interventions, and of the aging population cause
increasing the numbers of patients who suffered from chronic myocardial ischemia. Many
of them are not candidates for any conventional revascularization treatments including
coronary artery bypass graft surgery and percutaneous coronary intervention (2). These
patients comprised 5-15% of patients underwent coronary angiography. New treatment
modalities for myocardial ischemia has been recently developed and one of these most
promising interventions is therapeutic angiogenesis.

Angiogenesis is the growing of new collateral vessels from pre-existing blood
vessels. It is one of the processes for developing coronary collateral circulation which
provide perfusion to ischemic myocardium. The new therapies for ischemic heart disease to
enhance angiogenesis are therapeutic angiogenesis by gene or angiogenic growth factors
therapy to stimulate the growth of collateral vessels and transmyocardial or direct
myocardial revascularization (TMR or DMR) using lasers to punch holes in the
myocardium and promote channels or induce collateral circulation.

Many angiogenic growth factors have been demonstrated to generate angiogenesis
in animal models; however, only vascular endothelial growth factor (VEGF) and fibroblast
growth factor (FGF) have been focused on recent clinical trial in ischemic heart disease.
Intramyocardial, intracoronary, intrapericardial or intravenous administration of VEGF-A,
VEGF-C or FGF-2, FGF-4 genes (naked DNA, plasmid-liposome complexes, adenovirus
mediated gene tranfer systems) or recombinant proteins (VEGF or b-FGF; FGF-2) in
myocardial ischemia patients has resulted in successful therapeutic angiogenesis (3-6). The
3-yr follow-up after intramyocardial injection of human FGF in ischemic myocardium
showed an increase in left ventricular ejection fraction and improvement in clinical
appearance (7). However the first randomized controlled study :VEGF in Ischemic for
Vascular Angiogenesis (VIVA) trial has not demonstrated clinical benefit (8). Recent trial
on direct myocardial injection of VEGF gene in chronic myocardial ischemia patients who
refractory to conventional treatments showed improvement of ischemia by clinical and
perfusion scan studies. The average ischemic area decreased from 6.45 + 1.37 to 0.95 +
0.41 cm” at day 60 after therapy ( p = 0.001). The numbers of angina free patients increased
from 0 to 62%, the angina episodes decreased from 48.1 + 4.9 to 2.0 + 0.8 episodes per
week after 180 days of gene therapy ( p < 0.0001 ) (9).

One of the major concerns on growth factors therapy in human is the possible
increase risk of malignancy, or proliferative retinopathy especially in diabetic patients.
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Therefore all patients eligible for angiogenesis trial must have no evidence of malignancy,
renal insufficiency or proliferative retinopathy and so far there is no report of such
complications in the patients dfter the therapy. However the long term efficacy and safety of
this new intervention still have to be close monitored.

In canine model of chronic ischemia, transmyocardial laser revascularization
(TMLR) significantly enhances angiogenesis and increased blood flow capacity during
stress.(10) The results of clinical trials on TMLR either by surgical or percutaneous
procedures has been controversial (11-13) related to the disproportion of symptoms and
myocardial perfusion improvement, placebo effect and the unproven mechanism of action.
However TMR using holmium:yttrium-aluminium-garnet (YAG) and carbon dioxide lasers
has been recently approved by the United States Food and Drug Administration for the
treatment of medically refractory angina in patients without conventional options (14).

Despite the promising early clinical results, there are still so many questions to be
answered before therapeutic angiogenesis and TMR can be prescribed for ischemic heart
disease patients. These unresolved issues are the biology of angiogenesis, the selection of
appropriate patients, choice of end points and means of assessments (clinical outcome or
coronary angiographic study or perfusion scan etc.), choice of treatment strategy (gene or
protein, which gene or peptide, naked DNA or liposome or viral vector), route of

administration (intracoronary or intravascular or intramyocardium) and side effect profile.
The large-scale clinical trails are needed to validate these therapies which will be the new
way for refractory coronary ischemic syndrome treatment in the near future.

Pharmacogenomics in cardiovascular disease:

Thanks to Human Genome Project that accelerate the progression of population
genetics and polymorphism. The numbers of publications indexed in MEDLINE which
related to genetic polymorphism were more than 6000 in the year 2000. These gave rise to
the increase important in clinical practice of “pharmacogenomics”. Pharmacogenomics are
the studies of molecular and genetic factors that determine drug efficacy and toxicity. The
response of drug in each individual is depended on the heterogeneity of pharmacokinetic
and pharmacodynamic determined by genetic polymorphism. For example, heart failure
patients who carried the ACE gene polymorphism of DD genotype had a significantly better
event-free survival when treated with beta-blockers than those not received therapy p =
0.007) but the /7 and /D genotype patients did not show these survival benefit with beta-
blockers(1s). Regarding adverse drug reaction (ADR), pharmacogenomics also play an
important future role: for example, CYP2C19 polymorphism that produced the poor

metabolizer in 16-23% of Chinese and Japanese people may determine the ADR of
isoniazid in Asian population, CYP2C9 polymorphism which associated with lower
CYP2C9 enzyme may increase the prevalence of warfarin overdose ADR (16). In the near
future, we may have to screen for genotype of certain gene to determine the most
appropriate drug with the most effective and least ADR for each individual.
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AnaATan ANUFNRUSTEIIN inflammatory response fuAMIEBuAIUALAY ) FuNdzIy
TmimahildreliidaanuuszanudlaludawasmsBuanldatuy  wasdmansn

]
r

1 ¥ W By o e v d s -~ = = -:?
gmaduaheunduadiontye g milussanimwdnhisiaglunmil
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- ‘.__Ah'lida'p're_s?sﬁaf_“rhergplas'

. @ w & o et ¥ =g &
Eﬂﬂ 1 ﬂ')Ll.‘U‘Uﬁ%]“TUﬂa\lﬂﬂ'ﬁﬂﬂﬂﬁ]“ﬂﬁt’ﬂQINLﬂqa’ﬂ'ﬂ\'lﬂ']ﬁﬁﬂ'ﬁ"]izﬁlzﬂnl']ﬂ?ﬂﬂ"lﬂﬂ'ﬂulﬂﬁ']

o Vo n' A: or N . .
BuNFuEI LRI stAndwluseausae serotonin @Y norepinephrine (NE)
(ieENEY 9 1eaMITuENNSQanaU (reuptake) WIBMSMAHVBY monoamines L&l
o Ve v .
UMV TUAN S ALEMTAIMNIULAT M IUFINDDAYAY  serotonin  Udz NE

receptors UNNBENY (Lgu B—adrenergic receptor W39 BAR 1482 serotonin,) uanaurnlw
. . & ¥ 7 Jd o
cAMP signal transduciion pathway LWHNYU TINTNANTIWNYUDDNTEAU adenylyl cyclase
- 4 d o
ee cAMP-dependent protein kinase (PKA) uazMalAaauynyay PKA lUeis nucleus 289
\%ad
= & 2| [~ & v - v oo r w oo
H9nIIUUMTANEILTBLID q ‘Lllﬂ ﬂ"lﬁ(ﬂl‘l/‘iL‘H'Ll')"lﬂ"l‘iLLﬁﬂ\iﬂBﬂLlaz‘HUWﬂ‘ﬂﬂq
- e l I
transcription factor cAMP response element-binding protein (CREB) fuulonns
ar v W ¥ sy = | '
SNEeHENUATULANTTHAAN 9 Falludefiuanit CREB (lu a common postreceptor target
fmfunuddued CREB gnatuquldlan monoamine receptors #FUgHU cAMP-PKA
N = ] A | e L4 a4
cascade (serotonin, ., WA BAR) #3aRM receptor mzuﬂﬂzjnwquwm Ca -
: ! . . £
dependent kinases (12 serotonin, Wa¥CC-adrenergic receptors ¥3@ OC,AR) AN38aNQNG
. . o ) _ o
w8 cAMP signal transduction cascade UNTY functional output #8949 seronotin ae NE I1WY
J 1 » =§ 1 ¥ ar . )
ﬂuaﬂwuaﬂwqﬂumqmuﬂmaum WHMSEOUYBN serotonin WaE NE receptors UNDEN

NAUANSILAENUNEIY (partial down-regulation)
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sanvuilierdaeiuadingdaly  hippocampus gﬂ‘?'i 2. udevlvtiudn
ANIASHALBZMIINMYeNuATNEN T BnEwaaeiilsa CA3 pyramidal cells Tu
hippocampus ﬁtﬁaﬁﬁﬁ’lﬁmaﬂ 3 #ilg A CA3 way CAl pyramidal cells L@ dentate
gyrus cells maﬁﬁg\i 3 ‘Uﬁﬂgﬂﬁﬂaﬂﬂﬂﬂﬂ mossy fiber Was Schaffer collateral pathways.
msamniiach g dmsalidivhanueiento wwaamMIusn@anIae brain-derived
neurotrophic factor (BDNF) Tu hippocampus ﬂ‘i’lﬂ{]m‘itﬁﬁﬂﬂii’l’)ﬁé')ﬂﬁﬂﬁﬁﬂﬂ’l‘iﬂﬂﬂ%ﬂ
nsensadsEadlszamly CAS pyramidal cell layer #84 hippocampus

M@ glucocorticoid ﬁszﬁuqﬁmﬂuL'Jmmué'qmmmﬁﬂﬁ’maﬁﬂs:mwmEhfr
muldi3iu manadudawaduszamaiedudy mInesendiay Mmsmaden thma
Tu#aae) neurotoxins wazmsaadaliiaamsailiiianslaniansmevoscad
Uszamuaziaitliauisdaenuiind ndmeanaddirduisimaneduadabuaa
M1 P3NsERIsEwINAunestasamaionadanaldnnmsiniiiueriinasues
hippocampus aﬂaﬂupj’ﬂwﬁﬂu‘[smmsmﬁuﬂsﬂmu (mood disorders) UazeNu1INadINY
Tenluuneaudafieienahiudmedsimsasnispodiulsedue

M53nHsEEL e UAT AT RNMSU#N@aNIaY BDNF 5IM%  trkB
uarilaai the down-regulation 789 BDNF #ifiannanuiaiea Namnsomlianueen
nuviaanuagTacaswadamiiniu wisthedenusuviatlastumadussaminly
Qnﬁwmﬂmnﬁu M31EABaNuBY BDNF Uaz okB (Hadihndasiuszduaas serotonin
@t norepinephrine ﬁqqﬁuuazmagjmu FINIIIFUIUIDY  cyclic  adenosine
monophophate (cAMP) 691 N133NE3zEzHIMBEUATNATIN A glucocorticoid Aug
seduUnduasivaniniamiisadlssam CA3 Ty hippocampus Hushlashe (faua
910 Duman RS, Heninger GR, Neslter EJ. 1997. Arch Gen Psychiatry 54; 603)
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SY2/2 EXPLORING THE NEW HORIZONS BEYOND
MA-HYPOTHESIS IN THE MANAGEMENT OF DEPRESSIVE
DISORDERS : IS THERE ANY CLINICAL RELEVANCE ?

SINERTINBUNNENge A33ey QUi

MATNTATAITNT AQISUWNEAIERSASTIZWENLE W INENSBYTInNgG

unAnega

a & X =t o . a & o : =, d 7
(INENUANEN  imipramine (A@YUITUU  antidepressant  @IwINDUIEINN 40 T
Aow lWiiaduuAgINYEY monoamine lGUA norepinephrine WaY scrotonin  1ia
= or a = [ ar . | = o
Wendasfumaialseduias wazlafimawaue antidepressant aaifissanauailagiiu
2 ar &5 Yy o w . . ' o 1
wmaswanniian ngjesda lumannisues monoamine hypothesis antidepressant 02 1WH
a‘ o cg} A'_'] td = o = W | | = ] J’ L]
AfadunEen g dulwgilivszanimwlumsdnmlsadumeadldmdn  uagnsline
-] ¥ o = o’ L4 Al J d LA
Uszaadnioamatiudssanss  ussflanadasasalumsldtiay  Tesmawzdlagihe
WeNEINIMEA I8N IAUBY  antidepressant  iuzwie  Tutlagiiudien  atypical
. a 4 ' o £ v a
antidepressant (Andulus  Zanalnnisaangndeesenlulaiiulanaydigiuves
. . - o v ddd v w .
monocamine #8MIAAlIATNEAT UAlUBANONEANENTBNNY neural plasticity YDIENDY
. T = | a r w
dU hippocampus lumInaURUBIAEAINATEA waznalnau 80 amalsfaueninmm
TsaFumanalnd Adieefuszandmwlumsinvumian uastdessanmdssunm 2-3
o ar =: LY ' b d £ “ =5 W =] ¥, o
dlai  wdennGuduiiumnedneailasdeasildemsuaslsautaanamsagihed
J L 1 = l'-':u 3 =2 1
9IMIABY ) antidepressant Ngulvai 9 wlgnddulifialszaadanas anuuaneIse
. 1 Y LY = £ o ' g 1
BN antidepressant udazngNAIUNUIINITNALAzgNETUlifalszandoasen  dauilse
ansmwlumssnmlanduanddidsednsmwwe qiy  wazaliiitdafivsdotdaau
3 LA ar = 1 ¥ N A o w 3 g
h gihednvarlaznavduesiaosngale antidepressant Aifaend luaunauzenside
P Y vad & s o w g o , o o '
tawan MaButuguaIiAraeeniaaenNda e1m5il onset of action MTINTY 2-8
ar = E=Y cl qv n: v LA =f ¥ g ¥ < =
ey fidseAnnwhadudim bigihelsefmandhunannnhiase: 67% Hanns
& ] o 1 . . v 1 o 1w ar U i =
autung uasaglugieuad remission lduudaiiae laelidaunsusnihumalsady

tA3IEn
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nsguasnngthaituairlugandeduafzIu monoamine

(= P S o = = o J‘ & ' P=3 ¥ ¥
auyagIuaiuewensasInmmuialsadudnGudunuamsiiaduaasensu

\#51 (Antidepressant) dusndialsean 40 tdaw %’aﬁﬁaam{ﬁgmﬁa“ﬁ‘mﬂ'hﬁm'iamm
2ANE1T monoamine LGWLA serotonin WS norepinephrine ﬁu‘%wm synapse Tusnas Tu
{aqiuldiien Antidepressants Inshiindudnuanadafiliannsaadnedenensaisinn
m'sLﬁm'{sﬂ%ul,ﬂ'i"’mmamgﬁgmﬁtﬁm’fr’mﬁ'ﬂ monoamine  § %qﬁ'ﬂgnﬁﬂﬂ’h Atypical
Antidepressants

1 4 1 = ar 1 =g ¥
Aaufznan e uad z2ananinMEBNEs lsaduad wazain1saadlse
Fudnau

Depressive Disorders Usznavueelsaaaaaluil

1. Tse3n1@31 (Major Depressive Disorder)

2. Dysthymic Disorder

3. Depressive Disorder Not Otherwise Specified

4. Mood Disorder Due to General Medical Conditions

5. Substance induced Mood Disorder, Substance intoxication or withdrawal.
Symptoms of the mood disturbance must develop during or within a month of the
substance use.

6. Depression Associated with Dementia

7. Covert, Masked, or Somatized Depression {Somatothymic Depression)

8. Adjustment Disordered with Depressed Mood

9. Schizoaffective Disorder, Depressive Type

10. Grief Reactions in the Medically 111

11. Comptlicated Grief Disorder

12. Bipolar I or IT Disorder, depressive episode

13. Bipolar Disorder Not Otherwise Specified, depressive episode

14. Cyclothymic Disorder

2IN58a415AT3LA3Y (Major Depressive Disorder) (AAUUaIN DSM-IV; a3aNia

wWndawEniy, a.6.1994) flaams 3 mudaaaluil

1. ol (General symptoms )*
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- ansualduad) (Depressed mood)
-liBudguse Tdaulalufienssuene guialisdnfienugunuionssueie
(Anhedonia)
*minslsaduasnesiaginiae 1 axmsrasaimsmllil
2. 315N (Physical symptoms)
1 & ar ~
- yau biwaunsanauannfuly
i o A o ¥ ooy o & ¥ ar
- vdnee [Waams WIa Y NasINNAe Sudssmuamsinauwastiwin
R
AN aeetaLY
o 1 =] A =2 = . -
- nszdunszehanianmaedeulm malindatiaunn (Psychomotor agitation or
retardation)
v = 1ot .
- ouwwal 1ifiusa (Fatigue or loss of energy)
3. 81915M193m 12 (Psychological symptoms)
- sanlSemiaiinAnaiainnuiaateliminzauy
- amudmmnsalumsaaniamiigundanse vislusantosndulale suala

- HpNNANRENNMIANI B BENNREIAUBE

FoLe3 (depression) Lﬂuﬂii&la’m’l‘i (syndrome)
Usznaumanauamslumiuee 4 aaluil

1. n@:ummswmﬁqﬁﬁﬁm (Vegetative features) WA MIUBY AIINBENNEIWIS thwin
UAEANNABINM TIHLWE

2. NFNBINSAIUANININAG (Cognitive features) laun @5 anuasnuaaaNNLAIEA
AN anudnluwday

3. ﬂﬁjmawnﬁﬁwuﬂ'amﬁuﬂg\a?‘ma (Impulse control features) lalA ANUANIGIAIE

. a - A L) VAJ -
(suicide) waz ANNAANILAEBY (homicide)

S

. NENDIMIUNAANTTYN (Behavioral features) loln usegele anunswalaanuay

Taludede g anuaawnds
v b J 'S v lﬂv = -l
5. NGNBINIINIMEY (Physical features) laun 1hadsue thavias niwuiladuadun

Antidepressants 911dtilagtiu uuseanlunguen qaemaluil
1. Tricyclic aud Tetracyelics

~Tertiary amine tricyclics loud Amitriptyline, Clomipramine, Doxepin, Imipramine

-Secondary amine tricyclics laun Nortriptyline
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-Tetracyclics Toun Maprotiline, Mianserin
2. MAOIs
-Inreversible MAOI lajilsnmineludszmalne
~Reversible MAOI-A 1@iltfi Moclobemide
3. Selective Serotonin Reuptake Inhibitor (SSRIs) lawf Fluoxetine, Citalopram,
Fluvoxamine, Paroxetine, Sertraline
4. Noradrenergic and Specific Serotonergic antidepressant (Na$Sa) or Norepinephrine-
Serotonin modulator Laf Mirtazapine
5. Serotonin-Norepinephrine Reuptake Inhibitor (SNRI) Toun Venlafaxine, extended
release
6. Serotonin modulators or Serotonin Antagonist/Reuptake Inhibitors (SARIs) ldun

Trazodone, Nefazodone

3

. Selective Serotonin Reuptake Enhancer (SSRE) laun Tianeptine

. Norepinephrine and Dopamine Reuptake Inhibitor (NDRI) loun Bupropion

o)

1= o ]

. Noradrenaline Selective Reuptake Inhibitor (NRI) : Reboxetine gneilea LT e

0

Tudszenalne
winawme - 98 4-9 m3enlainilu Atypical Antidepressants

{l’aﬂﬂﬁwﬁ'nwmmﬂéu Antidepressants dluﬂf\]fgiﬁu fa lsaduian (major depressive

episode)
MSLHan LdeIPTHLAI

1. finazdenldmdifihonisauluasaunuasfihansaausuainnay

2. ﬁ'ﬂ'ﬁmsmﬁmwﬁﬂﬁqﬂﬁzmﬁwmm (adverse effects)

3. YA TN IMTT e ANuUaaanaaae mmmmsm‘ﬁ'rjﬂmas
nudaenls wazsImen

4. gnnualunguideiuuasannguiuiussdnammen 1oy

5.ﬁaﬁ;ﬁuﬁ'ﬁlajmmsnmmm-sm’lﬁﬁpjﬂuﬂﬂulmzﬂauauaqﬁsiamﬁﬂml,taz%ﬁ%u
wmiaefienls

6. 67% 'um@ﬂaﬂtﬁwﬁuﬁaxmauauaqﬁﬁiamﬁmf,ﬂ%

7. §ithalsafauanAifiaims atypical 9zapUAUBIFAS SSRIs Uay MAOIs ¥INAT)

Tricyclic antidepressants
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Treatments of choice for.depressive subtypes

1. IsaBanes1 (Major depression)
- antidepressants ®AeNUsEANSMWINIY ustiSanmInsudues 67%
~ msidanldndiniansande side effects, Tsamameiiatusings uazinldm
shitfthevieaulunsauadmeihaaauruadinday
2. Atypical depression
- MAOIs u@¥ SSRIs HUseBnEmwiniianT Tricyclic Antidepressants (TCAs)
3. Delusicnal depression
~ M5lY Antidepressant agnudiennldldua
- mMsly Antidepressant L% antipsychotic T AR UMy
4. Bipolar depression
- Antidepressants nﬂ(;f’.l a1 1¥1Aia mania ¥38 hypomania
- Lithium anafidszandmwimilanilums$nw unipolar depression
- Mm% Lithium $ify carbamazepine oafivszandmudlugthailiseuauss
#an153n® (refractory)
5. Dysthymic disorder
~ UseANBNIWIRY Antidepressant M13aranadilafeutumslddnmlsafaua
(major depression)
- SSRIs JUszdnimwiuazdnnnmseauaund 60%
6. Geriatric depression
- madsnldniniufvamsiadsmsamnusazen
- n Lﬁﬂﬂﬂﬁﬁlﬂﬂﬁ%ﬂﬁﬂﬂé anticholinergic upe loun nortriptyline, SSRIs
- un Lﬁﬂﬂﬂ’)ﬁlﬁﬁﬁ%aﬁ cardiovascular adverse effects 188 1oL nortriptyline,
SSRIs, bupropion
Taamliinldenluzinas
7. Comorbid psychiairic disorder
- Panic disorder -~ SSRIs, RIMA (Moclobemide), Clomipramine, Imipramine,
Mirtazapine, Venlafaxine, Nefazodone tlu drug of choice
- OCD - SSRIs ilu drug of choice
- Eating disorder —SSRIs il drug of choice.










598 Thai J Pharmacol

B. Stoudemire A, Fogel BS, Greenberg DB, editors. Psychiatric Care of the Medical Patient. Second
edition. New Y ork: Oxford University Press, Inc., 2000.

9. Taylor D, Mc Connell D, Mc Connell H, Abel K, Kervin R. The Bethlem & Maudsley NHS Trust
Prescribing Guidelines. Fifth edition. London: Martin Dunitz Ltd., 1999,

10. Tyrer P, The case for cothymia: mixed anxiety and depression as a single diagnosis. Br J Psych
2001; 179: 191-193,

11. Wagstaff Al, Ormrod D, Spencer CM. Tianeptine: A review of its use in depressive disorders.
CNS Drugs 2001; 15(3): 231-259.

12. @3la nawdna. lsafuiahinmmalavaslsnmsnaiiaund. njanwa: UianesnsfAnd,
2542,

13. Ay aauimi. Tsadumszvun (Panic disorder). 92aN: USEMSaaIBWsadie, 2544.

14, Auws Yuans, Gesis nubndiann. SanaUfia 43. ngumwa: Gauummsiiud, 2542,

15. AW Saass)a. lsafutdhussmashenme. nguawa: Bauummsiu, 2543.

16. gate Wiading, 25a duiivaiad, asgns NAnuuud. Fersiinmulsafuah. avan:
WNININRBFEAIUASUNS, 2540.







S100 Thai J Pharmacol

SY3/1 UPDATE IN ANTIMICROBIAL AGENTS NEW COMING
ANTIBACTERIALS IN THAILAND

Suwat Wimolwattanapun, M.D.

Departmant of Pharmacology, Faculty of Medicine Siriraj Hospital,
Mahidol University, Thailand.

Wil w.a. 2544 Aehuan SordugaiwauuInilunduduwuaiiGeiiaaiy
nufivuhmbalulsanalng AudmipouanenssunsaImsuaze NTENTN@s1 MGy
3 918013 *'fiqﬁLtuﬂﬁu'haﬂﬁ%'um;cmm“lﬁ'ﬁmﬁm“luﬂwmﬂl‘nﬂ’luﬂ W.6. 2545 @
aulail 3 srams do

1. Linezolid (ZYVOX®) HAUSHN Pharmacia

2. Quinupristin/daifopristin (SYNERCID®) 294U3HN Aventis Pharma

. . ® o w .
3. Telithromycin (KETEK ) 2849U5%"N Aventis Pharma
AJ ; v 1 = W LT AN & ar
Tunfialdnamisdayamandyinnaasenns 3 nunu Tasdua

LINEZOLID

Linezolid tugnmnuusnuasdugainngulniiliinaildlumsuwndinday
D ﬂEj:iJ oxazolidincnes

mnguilgndaeszisulasiamemaaiiuasilanahuaivanaelinnme
oiwngudu ) dauanslugli 1

4
U 1 Tnsasdrainiiony linezolid
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£ v
gnaMuTaEn
. . = £ . N ] & ] . . 1
Linezolid HgnatUu bacteriostatic mama’lunqu enterococci Was staphylococci LL®
o . [ . _ Lo &
uqnmflu bacteri~cidal ﬁ”m'surzrad’m'lmg"lunqu streptococci ﬁﬂﬁlﬂﬂ’l‘iﬂﬂﬂt}ﬂﬁﬂﬂﬂxiﬂ’l‘i
ar = J el 5 6‘; LY o e
FuanziluiduzasdaiuaiiSoaua luauau (initial phase) laawnlUFuiu binding
site U 23S ribosomal RNA %89 50S ribosome subunit HHAHUHINIFIN 708 ribosome-
mRNA-fMet-tRNA initiation complex
e £ & oo A g - ' v
anillingniaspungugsuuafiianiuunniiuwan @anhsem laun
. . . & .. '
staphylococci, streptococci, enterococci, LH® gram-positive rods LAY
Corynebacterium spp. W8t Listeria monocytogenes, gram-positive anaerobes L2u
Cl. perfringens, CI. diificile WW8% peptostreptococcus spp.
& ] . o [Y] e ] L] . -
L‘zia'lunigu staphylococci Adany Mladaen LW S. aureus, S. epidermidis, S.

; o & ' . aqe . .
hemolyticus ﬁﬁi?uaﬂt'ﬂaﬂluﬂqu methicillin-resistant W8 glycopeptide-
intermediate S. aureus (GISA) @8l
%’ . A ot A 1 A 1 .

1@ streptococci Ndndny Alaeaen 16UA S. pneumonize, S. pyogenes, S.
. . A J . AJ 1 P L
agalactiae, S. viridans Hubuge S. poeumoniae Y1O2AD penicillins A8
' . J e ar p 1 b= .
'luﬂq;u enterococci Lﬁaﬂﬁ’lﬂmu #ladaen #a Enterococcus faccium UaE

- o oS4 4 \ w

E. faecalis wnumdawmama vancomycin (VRE) 678
w - | 1 s ] & v .
dwmFuuuaiidalunguniuaudilng lasmwizidalungs enterobacteriaceae Uaz
) X . .
Pseudomonas aeruginosa MRMdEN E-huﬁj)a H. influenzae, Moraxella catarrhalis
waz Legionella spp. ladaenua laidhin
J v .y e . ot o . .

B3N post-antibiotic effect ﬁ"m'im%a S. awreus 1.7-2.0 #l3n 4 in vitro
model Uz 3.6-3.9 7lua T in vivo

MEHEEIVE R

Linezolid gnga@alumaiduainilasuazsinid fidn absolute oral bioavailability
ifloy 100% avnsiiuaaadaniiasmagaiumidmion ushifinadauinmumignga
#n Wszdumgegaludonty 1-2 #alus Tasflenududugegadiu 14 meg/mL 1ilafiu
lumn 600 mg AIadE waziii 20 meg/mL 7 steady state WlafuenTuznadeniu
wn 12 talas sndusuldsiuluwanaantszanm 31% nssnmigiidaidashe q 168 waxdl
@ volume of distribution Ussa1 40-50 L

Er’lffgﬂ oxidised # morpholine ring 16} inactive metabolites A8 aminoethoxyacetic
acid metabolite (8¢ hydroxyethyl glycine metabolite (M@TUBARBNABENLNlADIH
cytochrome P450 system madlug) @0 Uszanai 809 gniusanmailaams sagluz
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wadszann 304  dnnlpsgnduaenNgans:  Half-life waveniidnszanm 4.5-
5.5 12l

Uselominmandiin
Linezolid lﬁ'%'umiﬁnmﬁuﬁuﬂszaw%wamqﬂﬁﬁn1un15%’nm”[‘sﬂ€mt§aﬁtﬁﬂ=nn
L%ﬂﬁi‘m #lagan mﬁﬂuLﬁﬂuﬁ'umﬁé’né1w%’ums%’nm'[sﬂﬁw%am'w-1 Y vancomycin,
cefiriaxone, cefpodoxime proxetil, oxacillin, dicloxacillin, clarithromnycin Sudu nnwa
auens  uarlaSumsoydialidunsiieudimieudluaniganinuasannzeanins
Toaditavsddwiulsnsn 7 aaluil
1. Vancomycin-resistant Enterococcus faecium (VREF) infections
2. Methicillin-resistant staphylococcus spp. (MRSS) infections
3. Nosocomial pneumonia 'ﬁ Lﬁmmm%a S. aureus ﬁu'qﬁ'l'maz??am'a methicillin
(methicillin-susceptible or methicillin-resistant S. aureus)
4, Community-acquired pneumonia ﬁtﬁmmm%a S. pneumoniae (penicillin—
susceptible)
5. Skin and skin structure infections ﬁlﬁﬂ‘-\l‘lm'ﬁa streptococci, methicillin-
susceptible Wax methicillin-resistant S. aureus ﬁﬂ’ﬂﬁﬂﬁmu uncomplicated

Uar complicated infections

rnauayisiy

- Linezolid filusUamsasmuniifarliGaudosudrlumauzussqeda dwsu
waawaandaam wazfiluglendia uas powder for oral suspension d1miu
fiu

- wnaffld @8 600 mg o 12 il whiwkiutasia dHusumsindamly
anriuluy uncomplicated skin and skin structure infections ‘?’lllj‘lﬁtﬁﬂ%’lméﬁl
methicillin-resistant S. aureus ﬁma’lﬁ'luwmm 400 mg 9 12 ﬁuﬁuﬂﬁl SUHE
nanlumslimleemlit #a 10-14 u snciuly VREF infections fiansliny
14-28 T

Y
NS uUnsnuTIeIe
0:! . . W 4=l 3 s A’ :: v a W
ToamlU linezolid daflusndrauidasnis grsunsnussfinutissmuiou

¥

a P o =t W =4 J .
Ao vaudu edsur aduld 91y waulivau Misndn@anm (thrombocytopenia)

¥

)|
a A LY = w
ENEA WUHTHIN NUN Las Ll]ul’ﬂ
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4

=5 ot L
dafaszdelumslden
P . . 3 . . = < g .
HAMANAMSANIIY in vitro WU linezolid NgndLlu weak, nonselective
. - A ag s o & oo s - . . ar J
monoamine oxidase inhibiter (MAOI) MIUUTINDITLIINGAG interaction ﬂUEIﬂ‘lJﬂqu
sympathomimetics L2y pseudoephedrine (8¢ phenylephrine Lga::m'lunejm antidepressants
. e 4 eps [ , < PN
.[G]EJLQWWSW’JH serotonin reuptake inhibitors (U fluoxetine Ltazmwﬁmamminummﬁ
Ao (o . o o A a o
M5 yramine g  tavdnGreenaudsaimsienzanuduidangs
WaENIE serotonin syndrome
1 A var L] ar L A ' =
TuftheldSusmnunh 2 o wisluftheimdssdamaifanmeidanoen
v g I3 o 1o o
mseudnnundadaatiusees q  ssmninesnuiniivifiesns  thrombocyto-
. ..é;x’ w v 4
penia FelufuszBzIMaIMs ¥ la

QUINUPRISTIN/DALFOPRISTIN

Quinupristin/dalfopristin flu combination wmmﬁmaga’ﬁwlunzﬁu streptogramins
Faldanmahen pristinamycin ﬁé’qmswﬁﬁumnﬁaﬁw Streptomyces pristinaespiralis 3
FUAITVMUANAFAENYBY quinupristin WAz dalfopristin ﬁmmzﬂmﬁqﬁnwsnzﬁﬂsz
an‘ﬁ'n'lw’lum'sﬁﬁ'm%a‘lﬁﬁﬁqm Aa 30:70 (w/w) svmdssilassanueisauanslu
U7l 2

NiCHalz

o

O & - 2
HN [» N « R ] j
A~ "‘\)‘:’(\ ©
OF T O o
Oy NH )5 ) N ~
N
NN OH /- );
i
o <
e 2 Tnsa8d1910029 quinuprietin une dalfoprietin
JI‘ o4 =
gnantruuiuantia

& - . Lo & o o o

N quinupristin Was dalfopristin ﬂaﬂE]‘Ylﬁﬂ‘uEI\’m’I‘SENLﬂ‘i’lxﬁiﬂ‘iﬂ‘t&ﬂﬂ%LUﬂﬁL‘iﬂ

[ ¥ & . s el & & o [~
Tﬂﬂﬂmtmmaanqwﬁﬂg’lu 50S ribosome (MAUAY WANDTUABUNIIDANONSHNAULEN
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v . Lo & < . .
e An dalfopristin aanqnﬁﬂﬂmw’luﬂumaun aminoacyl-tRMNA 8% peptidyl-tRNA %
(" TFUAY ribosome d14 quinupristin Faunslutunaumsidoudauss peptide side chain
. [ d‘} o J J 1 L4 ] 9 w
Combination 2898YREIM WG duasiwraseusunihnmsldenudazanumam W
v a ] . . o ¥ o e 1 1
lata 16 uh ussynliifeaitiy bactericidal AuBanaeatiofilinoen @y S. aureus, S.
. T . 1 =3 & = £ =) . . a A
epidermidis, W% streptococci atnalana mummuqmtﬂumm bacteriostatic §WIULTD
VBl 18U E. faecium
=y 4w [ or w1 - o
NOYNHUDENATAVAGNITDNINVINTUNEN léun e staphylococci YHWay &4
o AL - . . & .
TUNEINADND methicillin (methicillin-resistant staphylococcus spp.), 138 streptococci
: , . d o & dd o
L34 S. pyogenes, S. agalacfiae, S. pneumonize TNIUONLBDNGDAD penicillins LAz
. f . = P . . .
erythromycin, (¥9 E. faecium H5IndBaNfacns glycopeptide, Listeria monocytogenes
¥ =] d? g L) d? [} . s -
Wuew  adnlsiddansuvinuniieidadam Wy B faccalis, E. avium, S. bovis
[ o
(Wuau
FmsuuuefGaniuay L%a“lunq'u enterobacteriaceae, acinetobacter spp., non-
. [ . R . é“ J ] 1cf =2 =
fermenting bacilli Wa¥ anaerobic gram-negative bacteria YNYae GaqaatN uhiiuuaiiSe
ar =5 :‘ r . - r
nsunauuNziianldes iy L. pneumo-phila, Legionella spp., M. catarthalis, N.
N e g ] o g . 1 ) s = J
gonorrhea Wat N. meningitidis \Jueu  dwSuida H. influenzae hivotnlifiinu3ada
@at)
. . o o M W oA . . . o
Quinupristin/dalfopristin faldmanaliawin atypical intracellular organisms %
o o . S I ‘ '
dagneaiin laud Ba C. pneumoniae Way M. pneumoniae WANNSABITAYNGANEDUNT
o )
fN5YBN erythromycin Uszano 4 1m
g= I v Ay ' < KT
eNii post-antibiotic effect aatianlidat agflugn 4-10 #lua ufvziinve

& o w
LyD 'tl‘u‘lGlEl‘m‘lﬁ LLaxg‘lJLLU‘Imen"l‘iﬂGlaﬂﬂ

UM s

snfiwwnzlugiveadvaeaidand) Wauimsmnlunng 7.5 mg/kg nn 8 Hlus
eiein peak serum concentration 1711 steady state W8N quinupristin 3 mcg/mL UA¥YDN
daifopristin 7 meg/mL mﬁ'ﬁmsnszmmﬁnjﬁaL?Iash\a‘1 & sncdulussuudsyamnanad
tnunlulevos @ volume of distribution @9 quinupristin (YU 0.87 L/kg Uazupy
dalfopristin  tMAU  0.71 Lskg euduldsauluwardamlszanm 55-78% &nSu
quinupristin 4azUsend 11-269% &5V dalfopristin

EJ’IEf’J‘LlIVIEQQﬂ metabolised ﬁcﬁ'u Imﬂﬁ quinupristin  §  metabolised Toea
conjugation 16 metabolites 2 ©7 fa glutathione conjugate iy cysteine conjugate
g dalfopristin 0N metabolised Tog hydrolysis e pristinamycin ITA MOV AA-
%umdﬁﬁ?tﬁm%ﬂma non-enzymatic reactions laildondeiaulmsl cytochrome P450
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Metabolites 61199 Wae ﬁqﬁqw§ﬁ1uqaﬂwﬁqmmsm&%umﬁwaq parent compounds 16
@

guaz metabolites 2avgndnlugignivnanainmaind  wdgniusanvinieme
wegInse (szanm 75-80%) Twdagniussnwiilasms Falszann 35% wes
quinupristin agluguitlaigniudsuudag

Quinupristin  HfAIVEInUsssnny 0.85 #9lwe @ dalfoprisin  3IAAINEIN
Uszanm 0.7 $alas uddh9Im active metabolites 828 wilhadedimumidndivlszan 3
Fla uaz 1 Falae madd

Uselominrndiin
a9 v o & o w a w w1 f wd
enilasumsTusasussiunzidoven luansgamimuazglsuudr  datsldhmane
. [ kg a & o & ar dd 3 ' .

sndmivenildalindadauuniiiannenivwniassamdnlvg  (multiple drug-
resistant gram-positive bacteria) (U vancomycin-resistant E. faecium (VREF) infections,
i . e : . da &
methicillin-resistant staphylococcal infections W8% nosocomial pneumonia NLAAINLGD

or & 3 ] = & R 2 4 ] & P .
ASNUINTIRaRaENAUTINTG S. pneumoniac NAaAaY penicillins W83 erythromycin

OB LT
=t e . o o L3
eniilugy powder for injection Femsaranedlddmiumsazaae W8 5% D/W
%38 sterile water for injection @unIsiFaane T ldwwe 5% D/W wld saline
. = . gy g :3’ =y [) [ ¥
solution LWIIELAN drug incompatibility ula ﬂsums'nmm‘iasmﬂﬁ'lﬁ"lumsuaafm
250 mL-uaranuitutunaen linasiiy 2 mg/mL
o o @ 3 - Ry Vv
nnenilsloamll fie 7.5 mg/kg vaavasaidaad linuamelunailives
] <4 v II'} o’ . N & wr o :‘
3 60 Wit Trinn 8 Falae dwmiu VREF infections uazyn 12 #lus dwdumsiaidai
=3 J A J 1
WenniEedu q Hlsae

Py
NBUNINUBINBIED
. = 3 [ Y *l kY [ d‘ :‘ 1 L
Local venous reactions WaIWaaALIBNEIAILLWUIN LUEN Lﬂﬂt]ﬂﬁtl.ﬂ‘iml.‘m‘rlwu 1]
e AN the 1y udussuuazmMsontautaIvaantdaad (thrombophlebitis)
£ 5 o [ .
NSNS TN INENIABIIRaRa LawNN Infuse ENYIMN central venous line WU
peripheral vein Waz flush infusion line 678 5% D/W WAUIMSEIMNALMN
£ | - w v o1 o w o v a A a o W
gndunsnuzadu q fvwule 1oun aduld an@au vaudu fufwmis du Uiedsee
1heda 1henduts  wasanufiaundzasmsimnuuassudludy  Swsuaimsitheds
L2 ﬂy J =, v r o . g J
Jhenauiila Aanng whlaharfenaintidzduuad metabolites TUgBLEaNE N
4 ™ & o & o
gpraudlaviausamlalogananadaasmslven ainna 8 #ala Wuna 12 92l
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Hativszialunrslden

Quinupristin/dalfopristin ﬁqw'ﬁ!ﬁuﬁ%mu‘lﬁﬁ cytochrome P450 3A4 (CYP3A4)
mslinduiign metabolised Tamaulwiimdie Tdossziasshimsiiafivnnguas
viumnambinzen  dhatnenilenatda interaction MU quinupristin/dalfopristin 16
1oun terfenadine, astemizole, indinavir, ritonavir, nevirapine, cyclosporine, midazolam,
diazepam, carbamazepine, calcium channel blockers L3 nifedipine, Elﬂuﬂi;iu
HMG~-CoA reductase inhibitors ¥ lovastatin, cisapride, corticosteroids, lidocaine,

quinidine, disopyramide e

TELITHROMYCIN
. . o, J . =& o = e .

Telithromycin L‘Llutn'lwu"lunqu macrolides Hilassasuaditiu macrocyclic lactone
. =l ' o . T o . &
ring nnam%n'luwu.muag 14 @ (14-membered ring) LIULGYUINY erythromycin 87U

= ' ) 4 = - ) ,

a1amsnntfjuﬂ11unqu ketolides tUaNaANH 3-keto group WUV L-cladinose moiety UU
. v Fu o -

AUHUNN 3 'ZJENINLEOQE uanaINUENN methoxy group WNUYI hydroxyl group ¥@N
. doe | o . oo . v A
erythromycin N®ILHWUNN 6 Wasd carbamate side chain M1 C-atom @ILWINY 11 wuas 12
o ‘J
daudenlugu 3

4 o
M 3 Tesesdaindusd telithromyein

Jv a4 =4
NoAIULUATILIY

o= £ £ 1 a o e ¥ .
pilfignivaznalnmseangniudoatiuenauy Tungy macrolides dinalnms
£ o & L4 P | =l o 1 £ el N
aangnifutamsduanzylusdureauniiGs laadfidhumizaangnsagi 50S ribosome
] o o . ] ] . . . [ ]
UAFNISOFURY ribosome loiiund erythromycin W8 clarithromycin 1 10 waz 6 um
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mudreuuaziignaifly  bactericidal dwiudavmenie wu S pneumoniae, H.
influenzae, M. catarrhalis, M. pneumonize Wa¥ C. pneumoniae

'qu%f'ﬂmmmaumgm%mmﬂﬁﬁﬂn"é’umnmn streptococci Wy S. pyogenes
IWaz S. pneumoniae -nuﬁmﬁwaﬁgmia penicillins Wax erythromycin e, staphylococci
(%Y S. aureus ﬁ'l:mia methicillin ﬁm%m%’lamn methicillin—resistant staphylococci du
Tnajfladiae gnasudansuuinmaildnngjusend erythromycin Use azithromycin

fwsuidaniuay Weflwam 16Ul H. influenzac ailgnalndifsam
azithromycin UREHHBTARD cefuroxime UdH HINALABAD telithromycin $a8 HanFuay
guﬁhﬂ'ﬂﬂ‘lﬁﬁ’lﬁm A8 Moraxella catarrhalis fﬂaﬂqn‘ﬁﬁlnﬁtﬁmﬁ'u azithromycin,
clarithromycin (18% levofloxacin

uanmﬂff L%ﬂ“lunq'u atypical microorganisms fchu’lwqjﬁhﬁiamﬁ leiun myco-
plasma ‘ﬁﬁﬂaw (81U M. hominis), Chilamydia pneumoniae, Legionella pneumophila
Hueu

B3 post-antibiotic effects Adanianuidamendindmiudadiulngilisa
nfaaglutisswin 0.8-7 flw Waldnlussduanudriudy 4 vhased MIC

(minimal inhibitory concentration)

LnABIIUATNT

egnaaFnlumMaiuaIms e oral bioavailability Uszana 57% a1mslufiuate
amnamagaduenluane steady state anuenlumng 800 mg Fuazas szduehudan
Jufestiugega A 1.84-2.27 mg/L lu 1-2 F1luwe snssmdhdiiadevnsmaiu
wiplaled Tseaulunaudadiu 3-13 wh  Tu bronchopulmonary epithelial lining fluid
1flu 4.8-14.4 v it bronchial mucosa Wu 2.1-12.1 wh uazly alveolar macrophage
W 37.2-2,159.6 v sasszeuluwanan ’lumaé‘ti‘raqﬂﬁv’uﬂaw Twsalends vhang end
A ldE  enflunsnBudhmealigeddiadenmmldinnlasawirly  polymorphonuctear
neutrophil Famafiszdumganihlunamnldda 300 wh

Usganal 70% 898NN metabolised Tus e Tag 339% Hn metabolised Aauy
nazuatden (presystemic) toulminadniilalums metabolise mﬁﬁ’tﬁ’ty @d CYP3A4 M3
mslanaunignitudaeululisiuee 1wy ketoconazole, itraconazole IFHALANSEAU
& telithromycin Tuidanla

endnluaigndusanmeganss dwfaefuaanmatiaane Fszann 13% aglu
sudn msmdaenfinludnumzdiu biphasic fiey initial half-life Uszanm 2 #2lae uas
terminal half-life Uszang 11-13 #alua (lalienuuy single dose (aleEnuuy multiple
dose @ terminal half-life 321Ju 9.81 i'f"’ll[m ﬁ steady state
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Usslamimeadiin
- ] JU =, J = 1 v =h
Pnmaanmmeadiin wuhmilSnmnlsadiadorasmadumeladn g lauadun
v - ar o ar ]
N 70% LuaLﬁﬂunummmg’mau'] Tunasnen wu amoxicillin, amoxicillin/clavulanic
. ' . . £ ¥ oo t 1 s =4 o o ar
acid, cefuroxime, clarithromycin 11Junu Awuh lisalunssnwnavodisunuy
mmﬁ’%’umiﬂau%’uuazagﬁﬁ'lﬁ"lﬁ“lums%'ﬂm community-acquired respiratory
tract infections TuunUsumaluglsuudy usteldldsumsayidlidmheluanigassm
Ld r B J ¥
dauslduaenit laud
1. Mildly to moderately severe community-acquired pneumonia
2. Acute exacerbation of chronic bronchitis
3. Acute sinusitis
iges - & ] ) o
4. Tonsillitis/pharyngitis ILAAINLTA group A beta—hemolytic streptococci Tunsdl
J r P i v
flimansoldenlungs betalactams 1o

AUAUazIs Lt

eniilugy oral tablet Lilnay 400 mg anafuunilldas 800 mg (2 din) Auiu
G ﬂ*‘;‘l fasianuu 5 U §11SU ronsillitis, pharyngitis, acute sinusitis IL8% acute
exacerbation of chronic bronchitis azUI 7-10 U &WSU  community-acquired

pneumonia

<
ndunsnugenasen
cf A [} 4 = » =, 4 1 4! lz‘ =
gnsunsnuAwuLasiga Aa visadu Twwinanhimadunldlunsnwlisy
= F L] J A 1 o ar A =
ey udlinfiamshisuuse grdunsnumshwusssavannauiau da aduld fue
iy ¢ o . ar o o o
wazandeu wannilowinltia dyspepsia, anuidnlumsiusafiound uasanuie
= o W | i or [ ] 1 ar a Vo W ol ] ar - o
Unfuaamsimausasay ey seldisenunmilmlidausindesdamla viam
Tifisanufioundives QT interval

HatiesEdaluns l5em
. = Lo & [ 2] = s . g
Telithromycin Hgndtusaaulul CYP3A4 latduisnny erythromycin M3Laenil
] ar A ol L J 1 . . - . .
TIUNUENBUYION metabolised enewaulusiil v cisapride, simvastatin, midazolam wWhueu

= L a -3 o or v
PAADITEN ﬂ']ﬁlﬂﬂﬂ‘isillﬂﬂﬂ‘iﬂ?lu‘mﬂ'ﬂﬂ NI EYR ALY
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A e o 1 =t 3 v o o et l 4
uBNNEN 3 BnunnaIden Tugrn 1-2 Uraumhil deilenlnaidnngunitem

b

L n: ar 4‘ A 1 :E’ Qr r L4 ]
waula waztielasumstunsiiisuludsznalnedialivuinis endananleaud ngy

fourth generation quinolones %1‘7‘1 &1AQYAaWIN 8-methoxyquinolones 6IDENN El’ﬂuﬂfjuﬁlﬁ
(A moxifloxacin WAz gatifloxacin

enlunguillonawz moxifloxacin H1gndMugatinasaunquieraiiadely
ng fluoroquinolones Juriau q 15lildua fio avauequiBauuaiiialungy sweprococci
@y S. peumonize, S. pyogenes waztaalun 4 anacrobes U fia ldds WanuInfiuag
qwgﬁﬂu wuAEENINaUEIN 7 uay L"?;’E]’lu n Ej % atypical microorganisms L#U mycoplasma,
chlamydia A1 lunqu fluoroquinolones anaralduadagud Feirlvelungu a-
methoxyquinolones HavsldmeadiinfawmAntiuin dovhanlgsnmlsedadslumaiu
wislansduuuuazdnsilame

L4

SmTudayamauwn§aIneuasen moxifloxacin TRdaulaesrusinluarlunsg

NIV AUUEDUNNTIAN-NEIEY 2544
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sysn maldmijduzaduqualaavndnndnasugenans

(Pharmacoeconomic Consideration Of Antibiotic Therapy)

WOLWITUAA §I5IUNA

MATNDIEIMANT ANSUNRNEMFNT PNBNTAIMINENde 1N, 10330

mﬂﬁﬁ’;u:wmﬂﬁﬁmﬁamauﬁ'ﬁﬂﬁwﬁﬂuﬁaw aaqw%nsauaqm%ﬂ (antibacterial
activity-spectrum) wanprdinmwilaufuitndreaumand (pharmacokinetics) tauniszauen
waz/wIamsnszaremngiiadace g aosemenalifwedradsie g usead
auuana1dluidaseaandawad1dad (pharmacodynamics) oA #INFNWUE
(correlation) #as3aMsvisanuam NI lumMsiHauazsEaua MUt I8N

anauazmsdnuidnlui3auas pharmacokinetics FannanaInuud’ waly
1389984 pharmacodynamics L995iM3HNH wazihandszandwialdinuam s¥nwile
Uszanas 4-5 Tk madenldenuffuslosardugaautidng pharmacokinetics Lag
pharmacodynamics (PK-PD) azvhlilssanduaraimssnwiasiy

Pharmacokinetics Pharmacodynamics
concenlralion vs. time effgct vs, concentration
[ =
2 B
£ D
: &
2
=3
3]
Time Concentration

PK/PD

effecl vs. time

gffect

Time

sUH 1 wdaumans-udrwamans
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Conentration
versus time Phamacotogic
in =P or toxicoogic
in tissue and ot
" efiec
other body fluids
Dosage Concentration
g SN )
f versus time
Regimen
In serum
Concentration Anfimicrobiat
: nfimicrobia
versus fme i effect versus
at site of i
i ; ime
infection
Absorption
Distribution
Elimination
= JL )
Pharmacokinefics Pharmacodynamics

sUf 2 anuduiusvaundueoumans, induwamansusznanagiae (Correlation of

Pharmacokinetic and Pharmacodynamic Parameters with Efficacy)

ﬁ%ﬁv’:l’ﬂﬂ’l’l&lﬂ”lN’l‘iﬂﬂlum‘iﬁi’lL%ﬁ]‘ﬂaﬁﬂﬂﬂﬁﬁ’m:ﬂ (Parameters of antibiotic activity)”

1. Potency Imﬂ'ﬁ'mmnszﬁua'w'hqﬂﬁﬂ'ufflv'\w?fyalﬁ' (Minimum inhibitory concen-
tration = MIC) ﬁa‘szﬁu&il'lqﬂﬁﬂwj"u,%alﬁ' (Minimum bactericidal concentration = MBC)
glfifuzdiulngen MIC waz MBC asehafuliann whqlufsfeniaifesdr MIC
wzdudaatasnd

2. Time course of activity VNIEHY amuchviesteznarlumsings Temileuiy
anutnduaeenUfBiusens  (rate of killing and effect of increasing antibiotic
concentrations)  MannniigeswluBinadauuaiiGendinnmnlddudauuaiiGadiosdu

3 & . - il s -
engw3avua luaniilaEiausn (persistent effect-post antibiotic effect)””

suuuugasnssingauaseljjioue (Pattern of antibiotic killing activity)”
e = v oW v o

1. Marked concentration-dependent killing ((LUURNANNIANIY) Toun enufzue
da o & 4w v & o
fignslumssn@aiiuazusuiloszAuaMUINIUYINgIaY (rate and effect of killing
WANINATIN NI UEBEN) 18 netilmicin 100 NadniuzniauuafiGaunsyaulainuiu

| = o [~ 1 oA ¥ & o & [ ]

%l diainmnasiu 3 1w avzhidalaSwazdnnuannauiiy 5-10 wh 2a3unaen

Walas LR u e NLAEN
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m’lunejmﬂﬁ'ufi aminoglycosides, fluoroquinolones, metronidazole, azalide (lﬁttfi
azithromycin), ketolide (laun telithromycin), oxazolidinone (1@T|,m' linezolid) L@y
quinupristin—dalfopristin

. . . v o o
2. Minimal or non concentration-dependent killing (WuuldRan LT NTY) 811y

¥
¥ = 1

nquumﬁﬂlﬁla‘jas:ﬁummﬁa MIC lixnnuazmsifinsune (enududuaaeen) azlais
HAABNIIH L%El winiavialufiua WinLay (increased dose-same or slight increased
bactericidal effect) #3ad1138n1an1UY flat-dose killing antibiotic UL ﬂﬂiuﬂéuﬁﬁﬂawu
éwﬁ'ngag:ﬁszﬂmmﬁmmLﬂuﬁ’uﬂmtnﬁagil,wﬁa MIC (18ntpe) 138 Time-above MIC
(T>MIC) Fslagih q W T>MIC fazaaeidagaing 40-50%

m'luﬂziu‘f'ﬁﬁ' i) B—lactams e penicillins, cephalosporins, monobactams,
carbapenems, macrolides, lincosamides u,azmna:u glycopeptides

o o v e w 2| - '
anuddgramaudman lunguildalienunediaslidududasgunnmzla
iedszlond luquey

Antibiotic Killing Activity

Netilmicin Ciprofloxacin Caftazidime

9 -

8
E7 :
R
G 6 -
L=
w5 1
3

4 o

3 4

z i v .J.

| 1  — | 1 ]
0 2 4 6 0 2 4 6 1] 2 4 6
Time {hours)

O Controt o 1/4MiC a4 1MIC o 4BIC v 16 MIC * §4 MIC

3Uf 3 Killing Activity
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o Penicitlins
& Cephalosporins
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Mortality after 4 days of
therapy (%}
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(=]
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40 = o0
20 . & &
A
0 = & QO oo A an
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Time above MIC {%)

sui 4 sduuumsnenas B-lactams (Relationship between “Time above MIC” and
mortality in studies investigating the effects of penicillins and cephalosporins

against infection in animal models)

Antibiotic
concentration

M

o
e ———

.
\\:
P

g Time

il
]

Time above MIC’

31l 5 Time above MIC

“Time above MIC® = the time that serum concentrations of free antibiotic exceed

MIC, expressed as a percentage of the dosing interval
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Persistent effect (Post antibiotic suppression effect~-PAE)
< el w & 1o oy a = o =
winsfalnngmsaldfinetuseimsudeamvisigdvlavesuuaiiGedelydn
N ot Vet g & [y & = ar P o =]
drnm  vdnnuuaiiielaiuninnuntiszsznamilesnasanniissduanUfine
0' 1 c' ] ] edd ﬂv ilfJ 1
Idaadasnnegeganiosndini MIC aubsanaliwusnidftusludla@ouasins
ud Mafin PAE aslisnuuananivssvinaliovasenjiisussnguuuaiice

Mechanism 2849 PAE

msdnenlunasauazdaimasaswuihilvaenaln Mnlilnasas PAE 1hegulu
UfAFensevwinmuasuuaiide  ldud  anmsiinalnmsesngnizesenufiivzee
metabolic pathways SinaiazreudadufamadulavasuuafiSe (multiple mechanisms

and/or metabolic pathways are involved and result in bacterial inhibitory effect) tefu Enna;u

B—lactams MU HaABNSH3 N PBPs 2a9uunfii3e (time takes to resynthesize new
bacterial protein-new PBPs) Wa@aengy aminoglycosides ¥ilufiman)dauwi/asmIauan
srpdlusiu  defunuaiidefidasmsnalumsduanswlusaumaian (ime to
resynthesize these proteins) 3ufiona PAE uanmniisilunazasnalnmsiiasiuasas
Mg LA N phagocytic cells

(auad PAE anuafisauasen
1. uuafideunsuuan  (Gram-positive bacteria)  wuldlumftennsiiodhda
wuAfiEeiy 9 (all antibiotics with susceptible Gram-positive bacteria)
2. WUATIIHULNSNAY
2.1 pnliusiiinalnmsnangnidhuuuuivdamsaeTsiunde nucleic acid iy
aminoglycosides, fluoroquinolones 9z1Wia PAE #eniann Togmwshoneemgumiia
MIC 1NN (concentration~dependent PAE)
2.2 lfiusiiinalomssangnilimiiou 2.1 aude PAE #u 1dun nguen -

v & .
lactams (801U carbapenems ®@LAd Pseudomonas aeruginosa)

ﬂ'l‘iﬂ‘i%igﬂﬁfﬂl’lué’l,%aﬁ Pharmacokinetics-Pharmacodynamics (PK/PD) tasnsuanis
e

mnwé’ngmmiﬁnuﬁﬁ'ﬂﬁm potency, time course of activity, pharmacokinetics,
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Time above MIC AUC Cmax
MIC MIC
B-lactams Quinolones Aminoglycosides
Erythromycin Azithromycin Quinolones
Roxithromycin Ketolides Ketolides
Clarithromycin {Telithromycin) (Telithromycin)
TMP-SMX
Organism killing Timme-dependent Concentration - Concentration -
dependent dependent +
prolonged PAE
Therapeutic goal Optimize duration of Maxiinize Maximize
exposure, often less concentration concentration
than dosing interval (Peak and/or AUC) (Peak and/or AUC)
(40-50%)
16 —,
Cmax
e 127
S
g
5 AUC > MIC
5 8 MIC
4] AUC, IMIC
(AUIC)
0 - . . i
6 12 18 24
k. } Time (h)

"

C » MIC {in hours)

Eﬂ‘ﬁ 6 Pharmacokinetics i MIC

Conventional pharmacokinetic variables for assessing the effectiveness of

antibiotics.

@1 PK/PD uazinanyaseniiiiue

mnmﬁmmg”lm‘%m PK/PD #ilannauliag ildmsfiinuaaiyesa
(breakpoints) zavrUfFiusfanudaauwaliunldsulvaeandasiumstinlulems
patinanndu warludl .6, 1998 mneugaiinenuasaniandmldmmuadgadalasy

dandndaya 4 Uszmida
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1. 18wdn PK/PD principles tdu lgenedlulausasdauansyduengeuaz AUC ilden

B-lactams Gananlienil time above MIC agaiay 50% wav dosing interval 15N
aminoglycosides ’lﬁaﬁuaxn%'lmﬂiﬁ'ﬁssé’ua*ngqmﬁa MIC a8uDd8 10 ¥
1. Frequency distribution s::ijszéfum’lulﬁatf‘ja‘?’lﬁmsﬁmLﬁatgazﬁwﬂﬁm
2. uamsAn ludaimasnse (animal models)
3. wamsfneluau (clinicat trials)
Geniiimsdnmnlasld PK/PD parameter breakpoints wuazinludiunlasuns
uwstann ldunnguen B-lactams Tnsndmseiasnsosiamssaniuaag
18 (compliance) Lﬁ'aamﬁunum‘s%'nms'auﬁuammmuqﬂmnﬂunsﬁ"flﬁ’mﬁm
TasmmzlunsuSmseuarsifissius: 1-2 a5 uainsiiaasdvadiudane
mauarsliozase (Mei 2)

2| . £
@771 2 PK/PD breakpoints LWaENIIUIWITEN

Streptococcus _preumoniae

Penicillin-susceptible  Penicillin-intermediate Penicillin-resistant

MICy T>MICq MICg, T>MICyy  MICy T>MICqy
(mg/1) (% dose (mg/1) (%o dose {mg/t) (% dose

interval) interval} interval)
Amoxycillin-clavulanate 0.06 100 i 55 2 43
(500/125 mg TID)
(875/125 BID) 0.06 100 1 55 2 40
Cefaclor 0.5 60 16 0 64 0
(500 mg TID)
Cefuroxime 0.12 75 2 a5 8 0
(500 mg BID)
Cefprozil 0.25 75 4 32 16 0
(500 mg BID
Cefdinir 0.06 75 2 35 16 0
(200 mg BID)
Cefpodoxime 0.25 83 2 21 4 0
(200 mg BID)
Cefixime 0.5 59 1 0 64 0
(400 mg OD)
Ceftibuten 1 75 2 35 I6 0
(400 mg OD)

‘Time above MIC’ >40% = good prognosis for bacterial eradication
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SY3/3 NEW DRUG DEVELOPMENT IN ANTIMICROBIAL AGENTS
Kampon Sriwatanakul, M.D., PhD.,

Department of Pharmacology, Faculty of Science, Mahidol University,
Rama 6 Road, Bangkok 10400, Thailand,

A number of pharmaceutical research approaches can be taken to combat the
problems of emerging antibiotic resistance. One of the most important strategies has
been synthetic improvement of known antibiotic classes in order to produce analogues
that circumvent existing resistant mechanisms. This approach has been successfully
applied to producing additional quinolone, beta-lactam, tetracycline, glycopeptide,
macrolide and rifamycin antibiotics. In this presentation several new drugs for the
treatment of bacterial infections that have been developed along this line will be
discussed.

The development of new fluoroquinolones with expanded antimicrobial
activity is currently an area of interest. While the predecessor fluoroquinolone agents
ciprofloxacin and levofloxacin demonstrate excellent Gram-negative activity and
borderline Gram-positive activity, newer agents offer broader spectrums of activity
with greater in vitro potency against Gram-positive organisms, particularly
S.preumoniae and even S.aureus. Levofloxacin was the first quinolone to be approved
for the treatment of penicillin-resistant Streptococcus pneumoniae (PRSP) in
community-acquired pneumonia. In late 1999, the respiratory quinolones namely
moxifloxacin and gatifloxacin were approved by the US FDA for clinical use. Each
of these drugs contains a C-8-methoxy group which is thought to confer better
bactericidal activity against staphylococei compared with the analogous C-8-H or C-8-
ethoxy compounds. The glycyleyclines or the 9-glycinyltetracyclines have been
developed to overcome bacterial resistance mechanisms that emerged to earlier
members of the tetracycline class. Peptidic antibiotics have generated much interest
as novel antibacterial agents. Among the peptide antibiotics in clinical evaluation is
the protegrin IB-367, which has entered Phase III clinical trials, particular treating oral
mucositis.

The oxazolidinones represent a new structural class of antibiotics. They have
a unique mechanism of action involving inhibition of the initiation step of protein
synthesis and are not cross-resistant to other classes of antibiotics.. Linezolid is the
first of a new class of antibacterial agents, known as the oxazolidinones. In early
2000, the oral and parenteral dosage forms of linezolid were approved for treatment of
community-and hospital-acquired pneumonia and methicillin-resistant Staphylococcus
aureus (MRSA). It may represent a significant advance in the treatment of MRSA,
PRSP and vancomycin-resistant enterococci (VRE). Ketolides are semi-synthetic
macrolide antibiotics with improved activity against several erythromycin-resistant
pathogens. Telithromycin is the first ketolide having activity against staphylococci
expressing inducible macrolide-lincosamide-streptogramin B resistance and many
enterococcal strains. The synthetic streptogramin combination of quinupristin/
dalfopristin was approved for limited use for the treatment of infections caused by
VRE.
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Combinations of beta-lactams and beta-lactamase inhibitors have become one
of the most successful antibacterial strategies in the treatment of bacterial infections.
The clinical situation now indicates that second-generation beta-lactamase inhibitors
capable of encompassing both class A and class C enzymes would combat emerging
resistance and provide a vital addition to the lists of hospital antibiotics. However,
there are the complications of developing a combination product; such as selecting
appropriate beta-lactam partner and achieving compatible pharmacodynamics and
pharmacokinetics.

Genetics has provided a major preoccupation for researchers in infectious
discase susceptibility for almost a century. A range of clinical phenotypes associated
with infectious discases, racial differences in susceptibility, and twin studies all
contributed to the view that the host genotype contributes to disease severity.
Population studies also contributed to the view that infectious diseases can act as a
strong selective influence in molding human evolution and population genetic
structure. Novel bacterial targets that have been examined on the basis of their
essentiality or their contributions to susceptibility, in vitro, include lipid A, sortase,
deformylae, efflux pumps, and two-component regulatory systems. Recently described
inhibitors of these targets include carbohydroxamido-oxazolidines that inhibited the
sccond step of lipid A biosynthesis with an IC 50 value as low as 30nM, and
minimurn inhibitory concentations of 1 t0 3ug/ml against Escherichia coli. Cell-wall-
active inhibitors such as vancomycin and moenomycin were shown to be effective
inhibitors of the staphylococcal sortase. Efforts are also being made to identify genes
that are essential during the infection process, with the hope of finding novel targets
expressed in vivo, but possibly not in vitro.

The current epidemic of bacterial resistance is attributed, in part, to the
overuse of antibiotics leading to development of the new compounds circumventing
the problems of bacterial resistance. Antibiotics can decrease patient morbidity due to
infections and can be life saving drugs as well. However, their high efficacy and
relative lack of adverse effects has resulted in overuse in many situations, and
increasing resistance to available drugs has become a worldwide problem. A reduction
in antibiotic use is a critical component to reduce rates of resistance. International
efforts to improve antimicrobial prescribing should be encouraged. Novel agents that
have been recently approved should only be reserved for treatment of infections
caused by resistant pathogens.
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01 PARAXANTHINE/CAFFEINE RATIO: AS AN INDEX FOR
CYP1AZ ACTIVITY IN POLYCYCLIC AROMATIC
HYDROCARBONS EXPOSED SUBJECTS

Yaowarat Hinsui', Supeecha Wittayalertpanya], Somsong Lawanprasert2

! Department of Pharmacology, Faculty of Medicine, *Department of
Pharmacology, Faculty of Pharmaceutical Sciences, Chulalongkorn
University, Bankok, Thailand.

ABSTRACT

Polycyclic aromatic hydrocarbons (PAHSs) are ubiquitous in the environment
and originated from incomplete combustion process of organic materials. This
compounds are bioactivated to reactive metabolites which bind covalently to DNA
initiating carcinogenesis. PAHs have been well established as an enzyme inducer of
cytochrome P450 (CYP) such as CYPIAl and CYPIA2. Caffeine is primarily
metabolized by CYP1A2 to paraxanthine, so it has been used as a specific probe for
assessing CYP1A2 activity. The purpose of this study was to compare CYP1A2
activity in female subjects between smoke and non- smoke exposure using serum
paraxanthine/caffeine ratio. Each subject took a 180 mg single oral dose of caffeine
solution. Blood samples were collected before and 5 hours after catfeine intake. The
serum was separated by centrifugation and stored at -20 °C until analysis by HPLC.
Carbonmonoxide (CO) level in blood was also detected using spectrophotometer. The
results showed that serum paraxanthine/caffeine ratio in exposed subjects was
significantly higher than non-exposed subjects (mean + SD of 0.45 £ 0.18 and 0.33 +
0.12, respectively; P< 0.05). CO level in exposed subjects was also significantly
higher than non-exposed subjects {(mean = SD of 4.02 £ 0.83 and 3.00 + 0.72,
respectively, P< 0.05). Conclusion: By using paraxanthine/caffeine ratio as a probe,
CYP1A2 activity is increased in smoke exposed subjects. The result implies that these
subjects has exposed to PAHs and has more risk of carcinogenesis.

Key words : paraxanthine /caffeine, PAHs, CYPIA2
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02 COMPARATIVE IN-VITRO STUDY OF KILLING ACTIVITIES AND
MORPHOLOGICAL CHANGES OF CEFPIROME, CEFEPIME,
IMIPENEM AND MEROPENEM ALONE AND IN COMBINATION
AGAINST GRAM NEGATIVE BACTERIA

Phisit Khemawoot ', Siriporn Fungwitthaya', Nalinee Aswapokee”
and Surapee Tiengrim®

' Department of Pharmacology, Faculty of Pharmaceutical Sciences,
Chulalongkorn University, ’Department of Internal Medicine, Faculty of
Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand.

ABSTRACT

The p-lactam antibiotics are generally regarded as the bactericidal agents. The
mechanism of action is inhibiting of the enzymes in the late stage of peptidoglycan
synthesis namely Penicillin binding proteins (PBPs). The inhibitions of PBPs cause
morphological changes leads to bacteriolysis and cell death. The relationship among
PBPs, morphological changes and bactericidal activities by the B-lactam antibiotics
has been evaluated in this research. Cefpirome, Cefepime, Imipenem and Meropenem
were tested against susceptible strain of P. aeruginosa, E. cloacae and E. coli by time
kill method. Cefpirome and Cefepime have demonstrated bactericidal properties in E.
coli above concentration 4MIC, whereas E. cloacae have shown regrowth to both
drugs concentration range from “MIC-128MIC after 24 hours of exposure. For
morphological changes, both drugs have established filamentous cells in both
Enterobacteriaceae, which related to PBP3 binding as primary target of
cephalosporins. Interestingly, Cefepime above 32MIC has established filamentous
with bulge cells that correlated to PBP2 and 3 binding with an increase of bactericidal
property. Imipenem and Meropenem have manifested bactericidal properties in E. coli
above concentration 1MIC, whereas P. aeruginosa required concentration up to 4MIC
for this property after 24 hours of exposure. For morphological changes, both drugs
have established ovoid cells that related to PBP2 binding as primary target of
carbapenems while Meropenem required concentration above 4MIC to established the
filamentous with bulge cells that correlated to PBP2 and 3 binding in E. coli. For
synergy testing, the combination between Cefpirome (PBP3 attacker) and Imipenem
(PBP2 attacker) at 1/4MIC and 2 MIC was done in E. coli. The synergism has been
detected in 1/4MIC combination, whereas the regrowth was observed in both
combinations after 24 hours of exposure. Conclusion, drugs/concentrations that attack
to many types of essential PBPs can increase bactericidal properties and
morphological changes of the susceptible bacteria, which may be the useful data to
eradicate bacteria for clinical application.

Key words : PBPs, bactericidal activity, morphological change and gram negative
bacteria
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03 INHIBITION OF PLATELET AGGREGATION AND REDUCTION OF
GPIIB/INIA RECEPTOR BY PROGESTERONE

Sanga Boonsoda', Nagapom Archararit®, Katcharin*Aryurachaizﬁ,
Vichai Atichartakarn® , Surapon Worapongpaiboon®’, Payong Wanikiat'

! Department of Pharmacology , Faculty of Science , Mahidol University.
’Department of Research Center, jDepartment of Medicine, *Department of
Pathology * Faculty of Medicine, Ramathibodi Hospital, Mahidol University.

ABSTRACT

Several studies have suggested that hormone replacement therapy (HRT) may
attenuates the increased risk of cardiovascular disease in postmenopausal woman. The
effects of progestin in the combined HRT is widely used to attenuate the endometrial-
cancerogenic effect of estrogen. However the effects of progesterone on the
atherogenic process have not been understood. In the preliminary study, in vitro
effects of progesterone (P) and medroxyprogesterone acetate (MPA) on ADP-and
collagen-induced-platelet aggregation were examined using impedance aggregometry.
As well as the quantification of the expression of CD41 antigen, a marker of platelet
GP Ilb-lIlla receptor which play a critical role for platelet aggregation and
pathogenesis of atherosclerosis. Preincubation of citrated whole blood fromThai male
healthy volunteers 3 minutes with P(1-1000 nM) or MPA (1-1000 nM) caused a
concentration-dependent inhibition of ADP (50uM) and collagen (0.3mg/ml) induce-
platelet aggregation. Furthermore P and MPA also reduced CD41 expression in dose-
dependent manner, assessed by using a single-color FACS cell analysis. These resuits
suggesting that the reduction of GP IIb/Illa receptor expression by P and MPA may
contributed, in part, to its anti-aggregatory effect and that its anti-aggregatory effect
might be one of the factors involved in the decrease of the incidence of atherosclerotic
cardiovascular disease in postmenopausal HRT.

Key words :  platelet aggregation, GP IIb-Illa receptor, progesterone
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Pt EFFECTS OF SYNTHETIC CU 18-08, CU 18-1¢ AND CU 18-11
COMPQUNDS ON Ca* MOBILIZATION INTO SMOOTH
MUSCLE OF ISOLATED RAT AORTA

Patummas Puechproml, Suree J ianmongkoli, Chammnan Patarapanichz,
Prasan [)humrnaup.a.kom.i

! Department of Pharmacology and 2Department of Pharmaceutical
Chemistry, Faculty of Pharmaceutical Sciences, Chulalongkorn University,
Banglok 10330, Thailand.

ABSTRACT

Previously, we demonstrated that CU 18-08, CU 18-10, acyl aniline
derivatives as well as CU 18-11, an acyl aminopyridine derivative reduced the
spontaneous contraction of rat duodenum. In this study, we investigated the effect of
these three synthetic compounds on the Ca’* entry into aortic smooth muscle cells
after noradrenaline-induced depletion of intracellular Ca®*. Thoracic aortic strips were
isolated from male Wistar rats (250-300g), denuded the endothelium layer, and
suspended in a 15 m! organ bath containing physiological solution. To deplete
intracellular Ca®*, noradrenaline (1 pM) was added to stimulate the aortic contraction
in the Ca’*-free medium. Afier the intracellular Ca®* was completely depleted, the
aortic strips were washed 3 times with Ca’*-free medium. Upon addition of Ca™, the
spontaneous contraction or resting tone (RT) of rat aortic strip was observed again.
This process was inhibited by prazosin (I pM) (o-adrenoceptor antagonist) and
nifedipine (1 pM) (Ca2+ entry blocker). Our results showed that CU 18-08 (10 pM)
and CU 18-10 (10 pM) significantly inhibited the RT while CU 18-11 did not. These
findings suggested that CU 18-08 and CU 18-10 interfered the mechanical refilling
process of into intracellular pools. It is possible that these two compounds may have
pharmacological effect on voltage-operated Ca®'channels or Ca®' entry due to a-
adrenoceptor activation,

Key words : CU 18-08, CU 18-10, CU 18-11, aortic smooth muscle, increase in the
resting tone (IRT)
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P2 PROSTAGLANDIN E, INHIBIT CYCLOOXYGENASE-2 INDUCTION
IN LPS-TREATED ENDOTHELIAL CELLS THROUGH cAMP

Pravit Akarasereenont', Kitirat Techatrisakz, Athiwat Thaworn',
Sirikul Chotewuttakorn'

! Department of Pharmacology, 2Department of Obstaelric and Gynaecology,
Faculty of Medicine Siriraj Hospital, Mahidol University, Prannok Rd.,
Bangkok 10700, Thailand.

ABSTRACT

Cyclooxygenase (COX), which exists as COX-1 and COX-2 isoforms, is the
first enzyme in the pathway in which arachidonic acid is converted to prostaglandins
(PGs). PGE, is one of the PGs which have numerous cardiovascular and
inflammatory effects. PGE; also exerts a variety of biological activities for the
maintenance of local homeostasis in the body. Elucidation of PGE; involvement in
the signalling molecules such as COX could lead to potential therapeutic
interventions. Here, we have investigated the effects of PGE; on the induction of
COX-2 in human umbilical vein endothelial cells (HUVEC) ftreated with
lipopolysaccharide (LPS; 1 pg/ml). COX activity was measured by the production of
6-keto-PGF,4, PGE;, PGF,, and TXB; in the presence of exogenous arachidonic
acids (10 uM for 10 min) vsing enzyme immunoassay (EIA). COX-1 and COX-2
protein was measured by immunoblotting using specific antibody. Untreated HUVEC
contained only COX-1 protein while LPS treated HUVEC contained COX-1 and
COX-2 protein. PGE; (3 pM for 24 h) did not affect on COX activity and protein in
untreated HUVEC. Interestingly, PGE; (0.003, 0.03 and 3 pM for 24h) can inhibit
COX-2 protein, but not COX-1 protein, expressed in HUVEC treated with LPS
(I pg/ml) in a dose dependent manner. Moreover, this inhibition was reversed by
coincubation with foskolin (cAMP activator; 100 uM). The increased COX activity in
HUVEC treated with LPS was also inhibited by PGE; (0.03, 0.3 and 3 pM for 24h) in
a dose dependent manner. Similarly, foskolin (10, 50 or 100 mM) can also reverse the
inhibition of PGE, on increased COX activity in LPS treated HUVEC. The results
suggested that i) PGE; can be negative feedback regulation in the induction of COX-2
elicited by LPS in endothelial cells, ii) the inhibition of PGE; on COX-2 protein and
activity in LPS treated HUVEC was mediated through cAMP and iii) the therapeutic
uses of PGE; in the pathological conditions which COX-2 has been involved may
have roles.
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P3 ANTIDIABETIC EFFECT OF COMBRETUM DECANDRUM IN
STREPTOZOTOCIN INDUCED DIABETIC RATS

Ratikon Chatchanayeenyong', Patchareewan Pannangpetch',
Veerapol Kukongviriyapan', Upa Kukongviriyapan®

! Departments of Pharmacology and 2P:”*:ysio.h:)gy, Faculty of Medicine,
Khon Kaen University, Khon Kaen 40002, Thailand.

ABSTRACT

Leaves of Sa-Gae-Krur (Combretum decandrum Roxb.) have been used as an
traditional medicine for diabetes mellitus, especially in Northeast of Thailand.
However, there is no experimental evidence of its hypoglycemic effect. Therefore,
this study has an objective to evaluate the antidiabetic activity of the extract of Sa-
Gae-Krur both in normal and diabetic rats. 50% ethanolic extract of dried Sa-Gae-
Krur leaves was used in all experiments. Adult male rats (250-330 g) were made
diabetic by injection of streptozotocin intraperitoneally at dose of 45 mg/kg. One
week after streptozotocin injection, the fasting blood glucose was determined by
glucose oxidase test. Rats with fasting blood glucose above 180 mg/100ml were
considered as diabetic and included in the experiment. The diabetic rats were
randomly given ecither distilled water, various doses of extract or insulin for 3
consecutive days. The orally administration of Sa~Gae-Krur at doses of 0.5, 0.75 and
1 g/kg/d significantly (P<0.05) decreased the glucose plasma level by 43.618.43
(n=4), 58.78x12.72 (n=5) and 37.015.45 (n=6) % respectively. In the insulin treated
group (Mixtard HM®, 4U/kg/d), the plasma glucose were drastically decreased by
87.6712.15 (n=6) %. Interestingly, the extract of Sa-Gae-Krur at doses of 1 g/kg/d
had no hypoglycemic effect on normal rats. These results suggest that the Sa-Gae-

Krur leave extract possesses antidiabetic effects in streptozotocin-induced diabetic
rats.

Key words :  Combretum decandrum Roxb, antidiabetic activity, medicinal plant
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P4 BIOEQUIVALENCE TEST OF THE GENERIC GLICLAZIDE

(DIANID®) AND THE INNOVATOR (DIAMICRON®) IN HEALTHY
THAI MALE VOLUNTEERS

Chiraporn Sugunta, Noppamas Rojanasthien, Sukit Rung-Apinan,
Chaichan Sangdee, Boonyium Kumnsom

Depariment of Pharmacology, Faculty of Medicine, Chiangmai university,
Chiangmai 50200, Thailand.

ABSTRACT

The purpose of this study was to compare the bioequivalence of 80 mg oral
hypoglycemic gliclazide preparations between a generic (Dianid® The Biolab
Company, Thailand), and the inovator (Diamicron® Les laboratories, Servier
Industrie, France). The pharmacokinetics and bioequivalence test were studied in 12
healthy male subjects. A single oral dose of each preparation was given to the
subjects in a randomized double-blind, two period crossover design with 2 weeks
washout period. Blood samples were collected before and at 1, 3, 5, 6,7, &, 9, 10, 11,
12, 13, 15, 24, 30, 36, 48, 60 hours after drug administration. Serum gliclazide
concentrations were determined by using high - performance liquid chromatography.
Individual concentration time profiles were depicted and the pharmacokinetic
parameters were analyzed by noncompartmental pharmacokinetic method with the
use of TOPFIT, a pharmacokinetic data analysis program. Statistical analysis
comparing the parameters between the test and reference preparations was performed
by three-way ANOVA. No significant differences in area under the serum
concentration-time curves at time 0 to infinity (AUC..), maximal gliclazide
concentrations (Cmax) and time to the Cmax (Tmax) were observed between the test
and reference preparations. The means and 90% confidence intervals (90% CI) of the
Dianid®/Diamicron® ratios of AUCq.., and the Cmax were 1.08 (0.98-1.18) and 1.09
(0.89-1.34), respectively. These values were well within the acceptable
bioequivalence ranges of 0.8-1.25 proposed by the United States Food and Drug
Administration (USFDA) and 0.70-1.43 proposed by the commission of the Furopean
Community of Food and Drug Administration (ECFDA), respectively. The means and
90% CI of the difference in Tmax between Dianid® and Diamicron® were 0.08 [(-
1.44) -1.61] hour. This value was within the stipulated bioequivalence range of + 2.30

hours (X 20 % of the Tmax of the reference formulation). Thus, the test product
Dianid® was considered bioequivalent to the reference Diamicron® regarding the rate
of absorption (Cmax and Tmax) and the extent of absorption (AUC).
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RAT PERITONEAL MACROPHAGES BY ETHANOLIC EXTRACT
OF MORUS ALBA

Rapeeporn Phromgate', Bunkerd Kongyingroes', Patchareewan
Pannangpetch', Veerapol Kukongviriyapan', Yupa Kukongviriyapan®.

! Department of Pharmacology, Faculty of Medicine, Khon Kaen University,
’Department of Physiology, Facully of Medicine, Khon Kaen University,
Khon Kaen 40002, Thailand.

ABSTRACT

Free radicals and reactive oxygen species are known to implicate in the
pathogenesis of various human diseases such as atherosclerosis, diabetes and
ischaemia-reperfusion injury. Numerous plant constituents have been shown to have
free radical scavenging or antioxidant activity. Mulberry (Morus alba) leaves have
been used to feed the silk worms and now they are also widely prepared as a beverage
for healthy, mulberry tea. It has been reported that the extract of mulberry leaves had
many pharmacological effects including antioxidant activity. However, most of the
information of antioxidant activity of mulberry leaves was evaluated in cell free
system. In order to obtain an additional important information for implementing the
mulberry leaves in therapeutic intervention, therefore, we examined the intracellular
antioxidative activity of mulberry leaves. An ethanolic extract of dried leaves of M.
alba var Nakhonrajchasima 60 was used in all investigations. The effect of the extract
on superoxide produced within the rat peritoneal macrophages was tested by using
H;DCFDA (2',7'-dichlorodihydre fluorescein diacetate) probe. The production of
H,0; was stimulated by phorbol-12-myristate-13- acetate. The fluorescence intensity
is proportional to the amount of H>O; produced by cells. The extract of M. alba of
100 pg/ml significantly inhibited the production of peroxide (n=5, P<0.05). The free
radical scavenging and the reductive activities of the extract of M. alba were also
investigated. The free radical scavenging activity was determined by a method based
on the reduction of coloured stable free radical DPPH (1,1-diphenyl-2-
picrylhydrazyl). The M. alba extract (1-300 pg/ml) scavenged the DPPH in the dose-
dependent marner with the IC50 of 20.1 pg/ml. The reductive activity was examined
by using the ferric reducing/antioxidant power (FRAP) assay. The extract was able to
reduce ferric complex to ferrous form in a dose-dependent mode. The extract at 10
pg/ml had the ferric reducing activity equivalent to vitamin C 1.2 pg/ml. It can be
concluded that the ethanolic extract of M. alba var.Nakhonrajchasima 60 has the free
radical scavenging and the reducing activities in cell free system together with the
intracellular antioxidant activity.

Key words : free radical, antioxidant, morus alba
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Pe SUBCHRONIC EFFECTS OF BARAKOL ON BLOOD CLINICAL
BIOCHEMISTRY PARAMETERS IN NORMAL AND HIGH
CHOLESTEROL DIET RATS

Rawiwan Maniratanachote', Pornpimol Kijsanayotin', Laddawal Phivthong-
ngam®, Watchareewan Thongsaard’, Nuansri Niwattisaiwong', and Somsong
Lawanprasertl

! Faculty of Pharmaceutical Sciences, Chulalongkorn University, ‘Faculty of
Medicine, Srinakharinwirot University, Bangkok, Thailand

ABSTRACT

Barakol is a major constituent extracted from flowers and young leaves of
Cassia siamea. This study examined subchronic effects of barakol on blood clinical
biochemistry parameters in rats fed with normal and high cholesterol diet. Thirty-two
male Wistar rats were randomly divided into 4 treatment groups. First and second
treatment groups were fed with normal diet and high cholesterol diet, respectively.
Third and fourth treatment groups were given barakol orally at a dosage of 30
mg/kg/day for 90 days. Both latter treatment groups were fed with normal diet and
high cholesterol diet, respectively. Blood was collected by heart puncture and serum
was tested for biochemistry parameters. Normal diet rats treated with barakol
demonstrated a significant decrease of T'G but an increase of total and direct bilirubin
comparing to its corresponding normal diet control group. Normal diet rats treated
with barakol shown no effects on these following blood clinical biochemistry
parameters: SGOT, SGPT, ALP, BUN, SCr, Hb, Het, WBC count, differential WBCs,
cholesterol, LDL/HDL ratio, and glucose. An increase of some blood clinical
biochemistry parameters such as SGOT, SGPT, ALP, cholesterol and LDL/HDL ratio
were found in high cholesterol diet rats. No changes of total and direct bilirubin were
found in this group of animals. High cholesterol diet rats administered with barakol
showed a significant decrease of SGPT and ALP comparing to the corresponding high
cholesterol diet control group. This findings were conceivable that both high
cholesterol diet and barakol administration cause a liver injury but in the different
manner. Further study on the mechanism of which barakol induced liver injury was
suggested. Moreover, effect of various doses of barakol on blood clinical
biochemistry parameters should be further investigated.

Key words: Barakol, Cassia siamea, High cholesterol diet, Blood clinical
biochemistry parameters
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Science, Chulalongkorn University, Bangkok, Thailand.

ABSTRACT

Pueraria mirifica Airy Shaw and Suvatabandhu, known locally as Kwao Keur,
is considered to be a rejuvenating folk medicine. In this study, we investigated the
effects of P.mirifica on blood clinical biochemistry parameters in the male Wistar
rats. Rats were randomly divided into four treatment groups as following: normal
diet-fed group; high cholesterol diet-fed group; normal diet-fed supplemented with
P.mirifica group; high cholesterol diet-fed supplemented with P.mirifica group. Each
group consisted of 10 rats. P.mirifica was administered orally at a dosage of 100
mg/kg/day for 90 consecutive days. At the end of the treatment, animals were
sacrificed and blood samples were collected by heart puncture. Serum was determined
for clinical biochemistry parameters. The results showed that body weights of rats
either fed with normal diet or high cholesterol diet along with P.mirifica
administration were significantly lower than their corresponding control groups.
There were no significant difference in the following blood clinical biochemistry
parameters: hemoglobin, hematocrit, WBC count, percent differentiai WBC, platelet
count, RBC morphology, glucose, SGOT, SGPT, ALP, total bilirubin, direct bilirubin,
BUN and SCr in all experimental groups. P.mirifica significantly decreased serum
cholesterol in either normal diet-fed or high cholesterol diet-fed rats, whereas
significantly increased serum triglyceride in normal diet-fed rats but trended to
decrease this parameter in high cholesterol diet-fed rats. Serum LDL and HDL of
either normal diet or high cholesterol diet-fed rats were significantly decreased by
supplementation with P.mirifica. Interestingly, the improvement in the LDL/HDL
ratio which is a predictor of vascular risk was observed in the hypercholesterolemic
rats supplemented with P.mirifica. Although, P.mirifica demonstrated a benefit on
liptd profile and did not show any toxic effects on blood, liver and kidney system in
this study. An increment of serum triglyceride in normal rat receiving P.mirifica,
however, is not favorable. Therefore, the study of its effects at various dose and long
term uses including mechanism of effects should be further investigated.

Key words : Pueraria mirifica, blood clinical biochemistry, cholesteroi-lowering
effect, LDL/HDL ratio, toxicity
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LUPULINA LINDL AND CLINACANTHUS NUTANS (BURM. F.)
LINDAU
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Sciences, Mahidol University, Bangkok, Thailand.

ABSTRACT

Barleria lupulina Lindl and Clinacanthus nutans (Burm. f) Lindau, both
belonging to the family Acantaceae, have been widely used in Thai folkore medicine
as an anti-inflammatory agents and for the treatment of insect bite, allergic response
and herpes infection. However, the mechanisms underlying their activities in these
treatments have never been reported. In the present study, extracts from the leaves and
twigs of B. lupulina and C. nutans were investigated for their inhibitory activities on
neutrophil functions, including neutrophil chemotaxis, superoxide anion generation
(SAG) and degranulation. It was found that B, lupulina (10-1000 pg/ml) and C.
nutans (10-1000 pg/ml) inhibited fMLP-induced neutrophil chemotaxis in a
concentration-dependent manner with ICsp = 8.0 £ 2.2 pg/ml and ICs = 11.9 + 2.2
pg/ml, respectively. Both B. lupulina and C. nutans (10-1000 pg/ml) caused a
concentration-related inhibition of fMLP-induced SAG with ICsy for B. lupulina was
42.4 £ 10.7 pg/ml and for C. nutans 62.2 £ 9.2 pg/ml. These concentrations of both
herbs also inhibited fMI.P-induced elastase release in a concentration-dendent manner
with ICsp = 145.7 £ 15.1 pg/ml and 1Csp = 86.1 + 18.5 pg/ml, respectively. The resulis
also showed the inhibitory effects of B. lupulina (10-1000 pg/ml) and C. nutans (10-
1000 pg/ml) on neutrophil MPO production, giving ICsp = 64.1 £ 10.2 pg/ml and ICsg
=482 £ 11.1 pg/ml, respectively. These findings suggest that inhibition of neutrophil
activation by these herbs may be attributed, in part, to their anti-inflammatory
activities.

Key words :  Barleria lupulina Lindl, Clinacanthus nutans (Burm. f) Lindau,
neutrophil chemotaxis, superoxide anion generation, neutrophil
elastase, neutrophil myeloperoxidase
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P9 UTILIZATION OF RESTRICTED ANTIBIOTICS IN A UNIVERSITY
HOSPITAL IN THAILAND

Sasima Kusuma Na Ayuthya, Oraphan P Matangkasombut’, Sayomporn
Sirinavin, Boonmee Sathapatayavongs, Kumthorn Malathum®

'Faculty of Pharmacy, ? Faculty of Medicine Ramathibodi Hospital,
Mahidol University, Bangkok, Thailand.

ABSTRACT

Antibiotic resistance, a major negative consequence of antibiotic overuse, is
one of the mainstay problems worldwide. Various means have been used to control
antibiotic usage including the use of an antibiotic order form (AOF), restricted
antibiotic formularies and provision of educational information. The present study
was designed to evaluate the use of antimicrobial in a 1,000-bed university hospital.
Antimicrobial agents which are likely to be abused namely ceftazidime, cefepime,
cefoperazone/sulbactam, imipenem/cilastatin, meropenem, ciprofloxacin, netilmicin,
vancomycin, azithromycin and clarithromycin were selected for evaluation. A simple
AOF with educational information was used as a mean to follow-up the treatment.
The investigator collected data from the filled AOF and the patient’s charts,
Department of Internal Medicine from June — November 2000, and all relevant data
were assessed. The appropriateness of antibiotic use was assessed according to the
criteria specified in the AOF showed that 74% of these antibiotics were prescribed
appropriately. This may prove the effectiveness of the system used in the present
study. However, 348 of the 430 prescriptions (80.9%) were prescribed empirically at
the initial stage for treatment of nosocomial infections in patients with serious
conditions like pneumonia, sepsis and febrile neutropenia. Drugs that were frequently
used empirically were ceftazidime (37.9%), imipenem/cilastatin or meropenem
(19.3%), and cefoperazone/sulbactam (12.1%) respectively. Ceftazidime and
imipenem/cilastatin or meropenem were also frequently used inappropriately among
111 prescriptions that were classified as an inappropriate prescribing. The most
common misuses were prescriptions of the drug that did not follow the specified
indications (70 prescriptions), no dosage adjustment in patients with renal impairment
(39 prescriptions), improper dose (12 prescriptions) and improper dosing interval (9
prescriptions). The results suggested overuse of certain antibiotics remain to be an
unsolved problem. A better monitoring and strictly control the use of the problematic
antibiotics, i.e. ceftazidime, imipenem/cilastatin or meropenem and vancomycin are
essential to promote the rational drug use as well as to reduce drug resistance.
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P10 GENETIC POLYMORPHISM OF THIOPURINE
S-METHYLTRANSFERASE IN A NORTHEASTERN
THAI POPULATION
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! Department of Pharmacology, F. aculty of Medicine, *Department of
Toxicology, Faculty of Pharmaceutical Sciences, Khon Kaen University,
Khon Kaen 40002, Thailand,

ABSTRACT

Genetic polymorphism of Thiopurine S-methyltransferase (TPMT) is a
cytosolic enzyme that preferentially catalyzes the S-methylation of thiopurine drugs
including azathioprine, 6-mercaptopurine and thioguanine. TPMT activity exhibits
autosomal codominant genetic polymorphism and patient inheriting TPMT deficiency
are at high risk of potentially fatal hematopoietic toxicity. To date, more than eight
mutant alleles have been reported, with TPMT*2, TPMT*3A and TPMT*3C being
the most common mutant alleles. These variant alleles results from point mutations in
the TPMT open reading frame leading to decrease in enzymatic activity. Ethnic
differences in the frequency of mutant alleles are now recognized. TPMT*3A is the
most prevalent mutant allele in Caucasians, with TPMT*3C and TPMT*2 being rare
allele whereas TPMT*3C is the most prevalent mutant allele in East Asians. The
aims of the present study were to elucidate the genetic basis for the TPMT
polymorphism in a Northeastern Thai population. TPMT*1 to TPMT*3 were
analyzed using the polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP) and allele specific PCR. Among the 200 Northeastern
healthy Thai subjects genotyped, 181 subjects (90.5%) were homozygous wild type
allele (TPMT*1/TPMT*1), 18 subjects (9.0%) were heterozygotes (TPMT*1/
TPMT*3C) and 1 subject (0.5%) was homozygous mutant (TPMT*3C/ TPMT*3C).
Only TPMT*3C variant allele was found in this population and the frequency of this
mutant allele accounts for 5%. This study confirms ethnic differences in TPMT allele
frequency and about 9.5% of a Northeastern Thai population have an increased risk
for thiopurine-induced toxicity.

Key words: Thiopurine S-methyltransferase, TPMT, Thai, genetic polymorphism
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ABSTRACT

The effect of intraperitoneal administration of the anticonvulsant valproic acid
(VPA) on the extracellular levels of glutamate and glutamine in the cerebral cortex as
a reference of its amide derivative, (N-Hydroxymethyl)-2propylpentamide (HPP) was
studied in freely moving rats. Male Wistar rats were implanted with microdialysis
probes into the cerebral cortex. The experiments were performed in conscious rats 24
h after surgery. The microdialysis probe was perfused with an artificial cerebrospinal
fluid at a flow rate of 2 pl/min Following an initial 60-min equilibration period, 12
consecutive 20-min dialysates were collected. Injection of either saline, PEG-400,
VPA (220 and 440 mg/kg) or HPP (80 and 160 mh/kg) were made intraperitoneally in
a volume of 1 ml/kg of body weight. Dialysates were analyzed for glutamate and
glutamine content by HPLC with Electrochemical detection (ECD). Samples mixed
wwith homoserine, an internal standard, were authmatically injected by HPLC
autosampler. Dialysates were pre-column derivatised with o-pthaldialdehyde (OPA).
The mobile phase consisted of 70% 0.1M phosphate buffer solution and 30%
methanol with flow rate 1 ml/min. VPA (220 mg/kg) did not alter basal glutamate
level but in high dose (440 mg/kg), there was significant decrease on basal glutamate
level. In contrast, HPP (80 mg/kg and 160 mg/kg) caused reduction in basal glutamate
level. Similarly, basal glutamine level after HPP administration has been changed
significantly by both low and high doses, whereas only the high dose of VPA has
affected the basal glutamine level. These results suggest that HPP induced a decrease
in the basal release of glutamate and glutamine in cerebral cortex may underlie the
mechanism of anticonvulsant of HPP.

Key words : Valproic acid, (N-Hydroxymethyl)-2propylpentamide, glutamate,
glutamine, microdialysis
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ABSTRACT

Most chemical carcinogens are not active in their original forms but required
bioactivation to highly reactive metabolites. The phase I and phase II enzymes play
important role in carcinogen activation. Arylamine N-acetyltransferases (NATSs) are
phase II enzymes existed as two isoforms, NAT1 and NAT2. NAT enzymes catalyse
the biotransformation of many primary amines, hydrazines and their N-hydroxylated
metabolites, thereby play role in both the detoxification and metabolic activation of
numerous xenobiotics. Chemoprotection strategies against cancers usually include
the inhibition of various steps in metabolic activation. There were many reports
demonstrated that flavonoid had tumor prevention effect. In this study, the
chemopreventive agents of interest were focused primarily on some abundant natural
products which are found in fruits, vegetables, and teas as part of normal human diets.
The chemical classes employed in this study include polyphenol of small molecules
i.e. caffeic acid and ferulic acid; flavonoids i.e. quercetin, genistein, silymarin, tea
catechin and coumarins. Some nonsteroidal anti-inflammatory drugs which were
previously reported possessing NAT1 inhibition activity such as aspirin, paracetamol
and diclofenac were also included. This study was aimed to screen the inhibitory
action of these compounds in vitro on NATI1, since NAT1 enzyme is expressed
widely in the body. The sources of enzymes were from human extra-hepatic bile duct
carcinoma cell line (KMBC) and surgical liver specimens from cholangiocarcinoma
patients. NATI activity was determined by using para-aminobenzoic acid (PABA) as
a test substrate and was analysed by the high performance liquid chromatography
method. This study showed that caffeic acid, (-)epigallocatechin gallate, quercetin
and taxifolin showed strong NAT1 inhibition activity, whereas, tyramine and
tryptamine, the substrates of alkylarylamine N-acetyltransferase had only slightly
inhibitory effects. This study suggest that natural products with potent NAT
inhibitory activity may be useful in cancer chemoprevention.

Key words : N-acetyltransferase; polyphenol; flavonoids; chemoprophelaxis
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ABSTRACT

It is widely accepted that apoptosis is a new therapeutic target of cancer
research. A variety of new anticancer drugs can inhibit the growth of carcinoma cells
by inducing cell apoptosis. Stephania venosa (Bl.) Spreng. is a herb of Thai folk
medicine, Its rhizome has been used for various disease including cancer. This study
aims to investigate the effect of Stephania venosa rhizome on apoptotic activity in
human circulating lymphocytes. Lymphocytes were collected and separated from
peripheral blood of healthy female donors from National Blood Bank, the Red Cross
Society and cultured in RPMI medium at the density of 4 x 10° cells/ml. Cells were
culture in a 96-multi-well plate and treated with the water extracted compound from
the herb at the final concentration of 0, 18.75, 37.5, 75, 150, 300 and 600 pg/ml. After
48 hours incubation, the cytotoxic effects of the extracts were determined by trypan
blue dye exclusion method. Apoptotic activity was compared between 4 conditions:
control, water extract at 1Csp (300 é,tg/ml) and lower concentration (100 pg/ml), and
radiation exposure using 0.5 Gys. ® Co gamma ray as positive control groups. The
apoptotic cells were detected by using in siftu terminal deoxynucleotidyl transferase
assay. Furthermore, the stability of this compound was also determined by cell
viability assay and pH measurement for 12 weeks. The results revealed that the water
extract of S.venosa possessed cytotoxic effect, with 50% inhibitory concentration
(ICs0) at 300 pg/ml. The extract solution was stable at least 12 week at -20°C. Its
apoptotic activity on cultured lymphocytes was similar to low dose radiation, with %
apoptotic index at 9.8 £ 0.97, 17.9 + 2.25, 28.1 £+ 1.48 and 27.5 £ 2.17; for negative
control, the extract at 100 and 300 ng/ml, and radiation, respectively. These data
suggest that the water extract of S.venosa exhibited cytotoxic and apoptotic activity on

lymphocytes. These results may encourage for future investigations on the effects of
S.venosa as an anticancer agent.
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