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Dr. Chiravat Sadavongvivad’s
Memorial Lecture

“The role of nuclear receptors in drug
toxicology and cancer research”

by

Dr. Frank J. Gonzales
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Serotonin & Depression — Recent Advances in Understanding

Professor Charles A Marsden
School of Biomedical Sciences, Institute of Neuroscience, E Floor, Medical School,

Queens Medical Centre, Nottingham, NG72UH

Depression is the fourth major illness in the western world and is predicted to rise to
number two. More days are lost at work through depression and related illness than
froin any other cause. While drug treatment has improved over the years, mainly due to
a reduction in side-effects rather than increased clinical efficacy, we still lack effective
fast acting drug therapy. The great need is to understand the mechanisms involved in
the long-term action of existing drugs so that we might more effectively target the key
events. This talk will review our cumrent understanding of depression with particular

reference to the mechanisnt of action of antidepressant drugs.

The interest in serotonin and depression dates from the time when it was first shown
that tricyclic antidepressant drugs prevented the reuptake of both serotonin and
noradrenaline back into the pre-synaptic nerve endings. Studies on human suicide
victims also indicated low serotonergic function. More recently the advent of the
serotonin selective reuptake inhibitors (SSRIs) as successful antidepressant drugs has
increased research activity into the role of serotonin in depression from two stand
points: Is there evidence for serotonin dysfunction in depression and why do
antidepressants take so long to be clinically effective when they work via activation of

serotonergic systems in the brain?

Human studies using trytophan depletion clearly indicate when brain serotonin levels
are reduced by preventing brain access to trytophan relap " 7 "¢ "'npatients in
remission from depressive symptoms. Neuroendocrine studies have shown 5HTya
receptor activation increases prolactin and ACTH release and these neuroendocrine
responses are blunted in depressives when activated by treatments that increase pre-
synaptic serotonin release but not when using direct agonists indicating reduced pre-

synaptic serotonin function in depression. Overall there is strong evidence for a
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serotonergic dysfunction in depression involving decreased pre-synaptic depression at

least there is also decreased noradrenergic and possibly dopaminergic function.

The SSRIs are rather similar in clinical efficacy to the older tricyclic drugs but with the
advantage that they have fewer side-effects notably no muscarinic antagonism. They do
however have other side-effects reflecting increased serotonergic function at 51T, (loss
of libido) and SHT; (nausea) receptors. The real scientific interest in the SSRIs is
whether by studying selective serotonin uptake inhibition we can understand the delay

in clinical effect.

Blockade of serotonin reuptake results in increased synaptic serotonin and consequently
activation of the inhibitory somatodendritic (5HT;,) and terminal (5HTgp)
autoreceptors resulting in reduced serotonergic function. It is suggested that increased
serotonin function is only observed following desensitisation of these autoreceptors.
The resultant increased serotonin release can then activate post-synaptic serotonin
receptors, in particular SHT) 4, important in regulating responses to stress and aversive
situations so increasing resilience and causing disinhibition to improve mood. It is now
clear that this is not the complete story as SSRIs and other antidepressants also alter
gene expression through activation of CREB and an effect of this is to increase release
of BDNF as well as other neurotophic factors. These effects appear to occur in animals
particularly within the hippocampus and dentate gyrus. This raises the concept that
long-term antidepressant treatment inay increase synaptic contacts and remodel ‘brain
wiring’ in areas of the limbic system. Itis interesting to note that analysis of the clinical
data indicates that 2 years of treatment may be required for maximal benefit from

antidepressant drugs.

There is increasing use of antidepressant drugs in children and if these drugs can alter
gene expression and release of neurotophic factors there is an obvious need to very
carefully evaluate their effect on the developing brain. This will be briefly discussed in

the talk.
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Cell Signaling

« Multiple extracellular
signals

+ Each cell type displays a
set of receptor proteins
that enables it to respond
to a corresponding set of
signal molecules.

+ These signal molecules
work in combinations to
regulate the behavior of
the cell.

+ If deprived of appropriate
signals, most cells
undergo a form of cell
suicide known as
programmed cell death,
or apoptosis.

Mechanisms of Signal Transduction

() <Exiracellular signal molecule ]
< Receptor protein ]

A
3\

Q
Q

{Infracellular signaling molecules |

Metabolic Gene regulatory ~ Cytoskeletal
enzyme protein protein

v \ v

altered altered gene altered cell
metabolism expression shape or
movement
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Signal Transduction Receptors

. RECEPTORS

» Membrane Receptors
— G protein-coupled receptors
— Ligand-gated ion channel receptors
— Receptor tyrosine kinase
— Cytokine receptors

* Intracellular receptors
— Steroid hormone receptors
— Thyroid hormone receptors
- Vitamin D receptors
— Retinoid receptors

Receptor-Effector Systems

ll. EFFECTOR SYSTEMS (Intracellular
Signal Transduction Pathways)
+ second messengers
« cAMP
+ cGMP
« phospholipids and Caz
+ third messengers
« protein kinases (PKA, PKC)
» protein tyrosine kinases
+ serine/theronines kinases
+ forth messengers
+ transcription factors

23
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Receptor Tyrosine Kinases

» These receptors traverse the membrane
only once

» Receptor has intrinsic enzyme activity
(kinase domain)

« Respond exclusively to peptide stimuli
— cytokines

— mitogen growth factors: e.g., platelet derived
growth factor (PDGF), epidermal growth factor
(EGF)

Structural Features of RTKs

Four major domains:

— Extracellular binding
domain

- transmembrane
domain

- Intraceliular tyrosine
kinase domain

- Intracellular regulatory
domain

(=) Structure of tha spidermal
growth factor (EGF) recoptor

25
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Classification of RTKs

Class |Examples Structural Features of Class

! Hﬁgs Iﬁlgapzmlr-.iER3 cysteing-rich sequences

cysteine-rich sequences;
characlerized hy disulfide-linked
heleroteiramers

insulin receptor, IGF-1
raceplor

contain 5 immunoglobulin-like

i PDGF receptors, c-Kit domains; contain the kinase insert

contain 3 immunoglobulin-like
v FGF receptors domains as well as the kinase
insert; acidic domain

vascular endothelial  [contain 7 immunoglobulin-like

A cell growth factor domains as well as the kinase
(VEGF) receptor insert domain
heterodimeric like the class Il
hepatacyte growth receptors except thal one of the two
vl factor (HGF) and protein subunits is completely
scatter factor (SC) extracellular. The HGF receptor Is a
receptars proto-oncogene that was odiginally

identified as the Met oncogene

neurolrophin receptor |contain no or few cysteine-rich
Vil family (trkA, trkB, trkC) [domains; NGFR has leucine rich
and NGF receplor domain

Receptor Tyrosine Kinases

Structure of RTK  dimerization autophosphorylation

(9) Structure of the epidermal (b) Activetion of the EQF recepior
growth fector (EQF) receptor
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RTK Signaling: PLC

Growth Factor
l; Plasma membrane|
PIP DAG
Kinase
domain T
Tyr Tyr AP ¢

Tyr Tyr (P PLC-Y IP, receptor

Receptar endoplasmic

dimerization SH2 domain reticulum

Signaling Through Protein Tyrosine Kinases
(phosphorylation & dephosphorylation)

« Tyrosine kinase adds a phosphate group
(Pi) specifically to tyrosine residue

* Phosphatase removes Pi

» Phosphorylation state alters shape
(conformation) of protein and changes its
function

29
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MAPK

« MAPK: a familly serine/theronine kinases

* MAPK subfamilies
- ERKs
* Raf-MEK-ERK pathway
* Cell proliferation, survival and differentiation
— SAPK/JNK
+ Stress: e.g., UV
» CD40: a receptor related to the TNF and IL-1
receptors which binds CD40 ligand and elicits a
variety of effects in B cells
- P38
+ Inflammation
« Cell death

Ras, Raf and MAP Kinase Pathway

» Actvated in response to growth factors and other
stimuli resulted in proliferation, differentiation, cell
survival, inflammation, and cell death

* MAP Kinases (mitogen-activated protein kinases)
is a family of protein-serine/threonine kinases

» The first effector protein of this pathway is Ras, a
GTP-binding protein

» Activation of Ras leads to activation of Raf protein
serir threonir kir which phosphorylates
and activates MAP Kinase and down stream
signaling molecules
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GPCRs Signaling: AC and PLC-j

N

Biological Responses

GPCR
3 3 PIP, Plasma membrane
[ i
»
(AC) DAG | | IP, |—» cazr
cAMP l l
PKC CaM
PKA

/

cGMP

GPCR-linked Effector Systems

3. GPCRs that are coupled to transducin that
activate a phosphodiesterase

3.1 leading to a decrease in the level of

« results in the closing of a Na*/Ca?* channel
--> hyperpolarization of the cell

s e.g., role of vitamin A in vision
3.2 leading to increase in cGMP formation

+» .9., angiotensin type Il (AT,) receptor

31
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GPCRs Signaling: PD
\ Rhodopsin Retina Na*/Ca2+

(f 4r) {f)\ /// cnggnel

N E / Plasma membrane

phosphodiesterase
>0 0P —>E J— PO
/_\

transducin

cGMP GMP

\\\“*chMP

GPCR-linked Effector Systems

4. GPCRs signaling to MAPK/ERK

— Proliferative pathway
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Pathway of MAPK Activation

Growth Cytokines,
Cellular
fictors stress
U Raf MEKKs
pstream
kinases {} ik
MEK MKKs
MAP
Proliferation (nflammation
Responses Differentiation ’
Cell Survival Cell death

Mammalian MAPK Signaling Pathways
Trophins CR40

Mitogitls )
(kiis)

e o

RaD @\.@ \ &

MAPKAPK2
o o o

nucleus

Stress

Inflammatory
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Non-receptor protein tyrosine kinases (PTKs)

* Most PTKs couple to the receptors that lack
intrinsic enzymatic activity e.g.,
— cytokine recptors

— CD4 and CD8 cell surface glycoprotein of T
cells

— T cell antigen receptor (TCR)
* PTKs are classified into families

- Sre*

- Jak*

— Fps/Fes

— Tec/Btk

— Syk/ZAPT70

PTKs: Src

» SH2 domain
— ~ 100 amino acids ---> binding pocket
— binds to phosphorylated tyrosine residues of the
receptor
« SH3 domain
— ~ 60 amino acids
— protein-protein interaction

— 10-residue consensus sequence:
XPXXPPPFXP (X =any amino acid; P =
proline; phenylalanine)
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G protein-coupled receptors
(GPCRSs)

 Diverse physiological functions
— small biogenic amines: 5-HT, dopamine,
acethylcholine (Ach)
— glycoprotein hormones: TSH, FSH, luteinizing
hormine/choriogonadotropin (LH/CG)

— sensory systems: vision, smell and taste

— miscellaneous ligands: neurotransmitters,
nucleotides, prostanoids, Ca?*, and lipid

— certain chemokine receptors: CCR-5 receptor

G protein-coupled receptors
(GPCRs)

EXTRACELLULAR

FLUID NH,*

Messengar-
binding site

D
LN

= ==
0000000000 s ; 5 S (;ulooooooootg énoooo
Plasma ~lelelele |2
membrane ﬁ gj ;'_,‘ cc':: f'c,‘ :'j S’
...........U U a-ﬂuoutitco ]
CYTOSOL  Segment that
Interacts with @ 3
G proteins = 3
“00C

+ Seven transmembrane alpha helices
+ The primary messenger binds to the extracellular portion of the receptor

« This binding causes an intracellular portion of the receptor to activate an
adjacent G protein.
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G protein activation/inactivation cycle

{1) Ugand blnd\
1o receplor )
ﬁl‘:zncullulnr
ul
mg’;xzbt}
OO ‘H;‘:'v Yl} C Pmamarty %1
¥ A '“ mombnna
B Y
’) Subunits . s
uparau )\'Q:::“ .
{£) G protein subunits lorn)
acilvate or InhlIbft 2}«1&
ufgcl prnulnn Gylosol

\g)J

orpé

o Gagubunht
. hydrolyzes
D H» bound
. QTP to GOP
(&) subunits : and becomes
recombine to [necitve
form Inattive

B proteln

G protein

» G protein subunits

— alpha (Ga)

- beta (GB)

— gamma (Gy)

Inactive State: Ga-GDP
» Active State: Ga-GTP
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GPCR-linked Effector Systems

1. GPCRs that modulate adenylate cyclase
(AC) activity
1) Gs: increase the production of cAMP

— leading to an activation of protein
kinase A (PKA)

- e.g., beta-adrenergic receptors,
glucagon, odorant molectule receptors

2) Gi: decrease the production of cAMP
— repress adenylate cyclase activity
— e.g., alpha-adrenergic receptors

GPCR-linked Effector Systems

2. GPCRs that activate phospholipase
C-gamma (PLC-B)

— leading to the hydrolysis of
polyphosphoinositides (PIP,) generating the
second messengers, diacylglycerol (DAG) and
inositoltrisphosphate (IP,)

- e.g., angiotensin type [ (AT,) receptor,
bradykinin, vasopressin receptors
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G Proteins and Their Effectors

G Protein Effectors Results
. s « Adenylate cyclase (AC), s« Increase cAMP
activation

i i s AC, inhibition e Decrease cAMP
* Phospholipases ¢ Increase or decrease
¢ Phosphodiesterase enzyme aclivity
« lon channels * Open or close

. ogq s Phospholipase C- + Hydrolysis of PIP, >

gamma (PLC-y)
» PLC-B

DAG and 1P,
Aclivation of PKC

IV. (X12/13 « Rho, RhoGEFs (guanine

nucleotide exchange
factors)

Catalyze the exchange
of GDP for GTP

v. by

* lon channels

¢ PI3Ky, PLC-B3, AC, JNK

Open or closed
Activation or Inhibition

Transcriptional Regulation by GPCRs
First messenger

Nucleus

|

Third messengers

Protein kinases

Y

Fourth messengers

- [ 7R0r
Transcription Factors

Receptor
Plasma mambrane—l
G protein™ Short-term
responses
Second messengers /
Ca?* DAG IP, cAMP cGMP Long-term

adaptive
/ responses

Modification of
target gene
transcription
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Intracellular Receptors

» Nuclear hormone receptors

- control development and differentiation of skin,
bone and behavioral centers in the brain

— continually regulate reproductive tissues

— are ligand-activated transcription factors that
regulate gene expression by interacting with
specific DNA sequences upstream of their
target genes

— have a two-step mechanism of action
1) binding of the hormone to its receptor

2) receptor binding to DNA and regulation of
transcription

Nuclear Hormone Receptors

MN—| &A/B C|D E/F —C
Variable

. LN
A
Region ee

DNA Binding, Ligand Binding
Zing Fingers

Structure of Steroid Hormone Receptors
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Apoptosis

SF21 cell undergoing human matlignant

apopfosis B-lymphocytes. Apoptosis
was detected by
fluorescence microscopy
after staining of DNA with
acridine arange.

TNFR - Death Receptor

Prototype of death receptor are:
TNERI 1. CD95 (Fas Apo1). FADD
fepie 2. TNFR-I: TRADD

Pletw
mepbiune

TNFR = tumor necrosis factor receptor
TRADD = TNFR-associated death domain
FADD = Fas death domain

Duath
Domain

TRADD

FADB ——- -

Pru-caspasc & —-‘

| I
Apopeve Sgruthing
Pathway Vattiwisy

TRAF-2
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Internal apoptotic signaling

Mitochondrion

Vo YaYaYVa\
Cytc
b4 Cytc Bol- _
&l-x, /| Regulation of
lon channel

Cvtcd ¢ Bcl-2 Cytc
yi C aoes no Bcl-X

: : APAF
interact with APAF APAF

ro-caspase 9

y}

Cell Survival caspase :> Apoptosis

APAF = apoplosis-aclivating factor

To die or not to die?

Plasma membran;]

oy |
TRADOTRAF) —»
\‘i/ l—‘

Sphingomyelinase NF.
activation Cell Survival

t
Ceramide

:> Apoptosis

nucleus
transcrlptlon

l' A Fosidun
INKISAPKZ—) @wws
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Growth factors  Myc/E1A and p53

!

O Proliferation
Normal :T>

Cell proliferation and apoptosis

Overexpression of

[ 1

Stress

Chastmne> - [Stees
@ nals
iy
O

Sensitized
cell

m@+®

::> Apoptosis

No p53
control

ﬁ Inactivation

Bcl 2™\ of p53 @@ ::> O
Survival

actor @

cell Block

P53 degradation
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PORCINE BRAIN:
FACTS OR FICTION

Dr. Chalchan Sangdee
Dept of Pharmacology
Faculty of Medlcine
Chlang Mal Unlversity

Cerebrolysin® ..,

| Peptide preparalion produ¢ed by the biotechnological
standardized enzymalic breakdown of purified porcine
brain proteins .

B Consists of ~ 15% peptides with a MW not exceeding
10kD and 85% AA based on total nilrogen

l The solution, ready for injaction or infusion, is free of
proteins, lipid and antigenic properlias

01 miorf Cerebrolysin® contains 215.2 mg of porcine
brain-derived peplide preparation in aqueous solution

Pharmacological Profile

Effects of the Peptides

| Neuroirophic Slimulation: secures the survival and
diffarenliation and protects nerve cells from insulis

N Nevromodutation: improves behaviors, memaory
learning, changes of neuronal and synaplic plasticities

B Metabolic Regulallon: protects nerve calls of the brain
from lactale acidosis and improves oxygen utilization
inside lhe nerve cells

Mechanisms of Action

I its aclion assumed 1o be similar lo naturally occurring
neurotrophic factors (NGF) which are a group of
proteing with characleristic effects:

1 Neuronal ditferentiation (sprouting of axons and
dendritas)

I Maintenance of the functional integrity of the nerve
celis

| Protection lhe nerve cells from lesions

| R. Levi-Monialcini discovered neurolrophic faclors or
NGF in 1950s

Action of NGF

Neurotrophic Stimulation
Cerebrolysin improves the survival cf brainstem of ehick
embryo {Albrecht el al, 1992)

3
|
|

Vitabty of Newrorm 1M Statrangy
=
"
\

an- - .
Cantred [T [deTaLy L PP
1 -
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Cerebrolysin? ...

1 Isin clinical use since many years and currently
available in 25 countries
1 Germany
1 Austria
1 Portugal
I ..

1 Has IND status in USA and Canada
I US FDA approval March 1998
1 Canadian HPB approval August 1995

1 T1s avallable for dinlcal use In Canada through HPB's
Emergency Drug Relcase grogram

Thai J Pharmmacol

HAD-B

Clinical Trial Data

I More than 70 clinical studies published to date, vath
aver 4,200 patients enrolled
| Dementia
I Stroke
I Braln Injuries

I Recent studies in Alzheimer's disease
1 German GCP Study {Ruether, 1994)
1 Austrian Phase IV Study (Rainer, 1997)
1 Canadian GCP 5tudy {Panisset & Gauthier, 1999)
I German/Austrian GCP Study {Ruether, 1999}

HAD-B

Objective

I Assessment of safety and efficacy of
Cerebrolysin®

B Investigation of repeated treatment courses

B Investigation of long-term effects
after drug withdrawal

HAD-B

Efficacy Measures

I Primary
I Global function CGI-C
I Cognitive Performance ADAS-COG
1 Secondary
| Behaviour ADAS-NONCOG
I Activities of Daily Living NAB
I Depressive Symptoms MADR-5

Safety Measures
| Adverse Events
I Lab Parametets
') _Vilal Signs

Patient Population

Inctusion Criteria Exclusion Criteria

Men or Women 1 CTor MRI
Age 5085 Years Incompatible with

|
1
| NINCD5-ADRDA Diagnosis of AD

| ICD-10 Vascular Dementia
1

|

MMSE 1424 | Other Neurologleal

i Diseases
CGI — Severity of | Severe
Disease > 2 Concomittant
Ilinesses

e

KAD-E

Dosage & Treatment

1 Dosage

1 Group A: 30 ml Cerebrolysin® + 70 m] Saline
Solution

I Group B: 100 m! Saline Solution
1 Total of 40 Iv Infusions, Once Daity

1 Treatment Schedule

I Treatment 1: 5 Days/Week for 4 Consecutive
Weeks

I 2-Month Treatment-Free Interval

| Treatment 2: 5 Days/Week for 4 Consecutive
Weeks
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HAD-B

Safety Analysis

1 Adverse Events
1 Lab Parameters

I Vital Signs

I Safety Population  Cercbrolysin® n=76

Placebo n=71

Lab & Vital Signs

¥ No significant change in any of the lab
parameters in both groups

I No change in vital signs
I pre- and post infusion
1 as well as over time

HAD-B

Adverse Events

1 No differences fn AFshetween Cerebrolysin® and
Placebo groups

Summary

t Cerebrolysin® leads to statistically significant
and clinically relevant improvement in both
cognition and globa! function in patients with
AD

t This is supported by findings in the secondary
parameters, where significant improvement
was evident in behaviour, depressive
symptoms and activities of daily living

t Ceret;rolyslnﬁ is safe and well tolerated

HAD-B

MAD-B
Conclusions
1 Patients on Cerebrolysin® had significantly
greater
improvenient than Piaceho-treated patients after
only

one month of treatment

t Acute symptomatic improvement
t Fast onset of action

Conclusions

1 Second Cerebrolysin® treatment after a
treatment-free
interval reinforces therapeutic improvement

1 Patient's respoanse to the second treatment is
equal or
greater than to the intial treatment

tT T ot
Long-term Cereprolysin® treatment
with therapy-free intervals

HAD-B
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Current perspectives on Major depressive disorder
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Evaluation of CYP1A2 Activity in Thalassemia Patients

Veerapol Kukongviriyapan, Laddawan Senggunprai, Upa Kukongviriyapan',
Arunee Jetsrisuparb?, Wichittra Tassaneyakul

Departments of Pharmacology, ' Physiology and Paediatrics, Faculty of Medicine, Khon Kaen
University, Khon Kaen 40002, Thailand,

Abstract

The thalassemias arc common genetic diseases among the Thai population. The
autooxidation of globin chains and iron overload are the suggested mechanisms for the
enhanced generation of reactive oxygen species and ensuwing oxidative stress. It has been
reported that the oxidative stress alters function of the drug inetabolizing enzymes system.
However, several cellular adaptive compensations against oxidative stress immay modify the
outcome of the activity of the enzymes. The aim of this study was to evaluate the drug
mnetabolizing enzyme status in thalassemia patients, particularly to examine the activity of
CYP1A2, and to determine factors influencing its activity. The study included the regular
blood transfusion P-thalassemia / HbE patients (n = 23} and the healthy controls (n = 25).
The CYPLA2 activity was assessed by using caffeine as a probe drug. The caffeine and
its major metabolite, paraxanthine, in saliva and plasma at 6 h after drug intake, were
analyzed by high performance ligmd chromatography (HPLC). The enzyme activity was
determined from the caffeine metabolic ratio (CMR), paraxanthine / caffeine. The oxidative
status was quantificd by measuring the concentrations of plasma and whole blood total
glutathione. Moreover, the concentrations of hemoglobin, uric acid, tota; bilimibin. ALT
and AST were analysed in both groups. The results showed that the salivary CMR
highly rorrelated with the plasma CMR (r=0.9772,p = 0.0001). The salivary and plasma
CMR 1n thalassemia patients were not significantly different in comparison with the
control group (plasma CMR : 0.759 + 0.043 vs 0.775 + 0.062 for control group and
thalassemia patients, respectively). Similarly, there was no significant difference between
the two groups in the concentrations of plasma total glutathione, whereas, the whole
blood total glutathione was significantly decreased in thalassemnia patients (p < 0.05).
Correlations  between parameters were analysed by wusing nwltiple linear regression
analysis. In the control group, none of the parameters correlated with the CMRs. In
contrast, the plasma CMR correlated significantly with the concentrations of total
glutathione, total bilirubin, ALT and AST in the thalassemia patients {(r =0.65, p <0.05).
In eonclusion the CYPIA2 activity in thalassemia patients was not significantly altered
and its activity in these patients may be affected by the oxidative stress responses.

Keywords : thalassemia, CYP1AZ2, caffeine, oxidative stress
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Amyloid Betal-42 Induced Glial Activation and Cell Death
in Corpus Callosum in Vivo

Nattinee Jantaratnotai, Yupin Sanvarinda

Department of Pharmacology, Faculty of Science, Mahidol University, Bangkok 10400,
Thailand.

Abstract

White matter degeneration is a frequent phenomenon found in Alzheimer’s disease
(AD) apart from the well-known lesions in certain grey matter areas such as cortex and
hippocampus. However its pathogenesis has not been fully established. Therefore, the aim of
this work was to assess the effects of AB1-42 in rat corpus callosum from 6 hr upto 2 weeks
using immunocytochemistry since amyloid deposits can be found in CC of AD patients.
Administration of 1 nmol of AB1-42 into corpus callosum resulted in considerable damage to
axons, as evidenced by the loss of neurofilament-immunoreactive fibers at time points of 6
hrs and 7 days post-injection. Significant damage was also evident to myelin (using Luxol fast
blue myelin staining) and oligodendrocytes (using CC1 immunocytochemistry); in the latter
case marked caspase-3 immunoreactivity was demonstrated in the CCl-immunoreactive
oligodendrocytes. Additionally, the numbers of GFAP-immunoreactive astrocytes and OX-
42/0X-6-immunoreactive microglia were markedly increased following AB;.q; injection.
These findings suggest that AB1-42 plays an important pathophysiological role in white
matter damage and one possible mechanism of oligodendroglial death is through activation of
caspase-3. This is the first finding on Ap1-42-induced toxicity in corpus callosum in vivo
which could provide a potential new model for the study of white matter damage in AD.

Keywords: Amyloid beta; Corpus callosum; Glia; Oligodendrocytes; Astrocytes; Microglia;
Neurofilament; Myelin
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Beneficial Effects of Piperine on Spatial Memory
Impairment and Brain Lipid Peroxidation Increase
Induced by Transient Cerebral Ischemia in Mice

Surachai Pensirinapa and Surachai Unchern

Department of Pharmacology, Faculty of Pharmaceutical Sciences,
Chulalongkom University, Bangkok 10330, Thailand.

Abstract

Effects of piperine, a major pungent alkaloid in pepper, on the cognitive
deficit and cerebral oxidative stress induced by cerebral ischemia were studied in
mice by using spatial memory task and measurement of lipid peroxidation in the
brain. Transient cerebral ischemnia was induced by 20-min bilateral common
carotid artery occlusion (2VOQ) aud the impairnment of spatial leaming and
memory was subsequently evaluated for 5 consecutive days by a Morris water
maze. The 2VO-mice displayed a delay in swimming time to find a hidden
platform (escape latency) when compared to sham-operated mice. The 5-day
intraperitoneal (i.p.) adininistration of piperine, at 0.1 and 0.5 mg/kg/day after the
2VO, markedly attenuated this cognitive deficit while the same administration at
higher doses (1 and 5 mg/kg/day) showed lower preventive effect on the deficit.
Beneficial effects of piperine on spatial memory task were also found in normal
and sham-operated mice. However, the magnitude of effects was relatively small
comparing to that observed in 2VO mice. In addition, 5-day piperine
administration at all test doses did not show any significant effects on locomotor
activity of normai mice.

The brain lipid peroxidation (as measured by TBARS assay) of 2VO-
mice at 5 days after the occluston was significantly increased when compared to
sham-operated mice. This increase was markedly attenuated by S5-day i.p.
administration of piperine at 0.1 and 0.5 mg/kg/day while the same administration
at higher doses (1 and 5 mg/kg/day) showed modest atfenuation on the increase.
Moderate beneficial effects of piperine on brain lipid peroxidation were also
noticed in sham-operated mice.

Taken together, these results suggested that piperine administration had
beneficial effects on 2VO-induced cognitive deficit and brain lipid peroxidation
increase in mice. The close correlation between effects of piperine otr both
indications of bram imjury also inplied that the attenuation of 2VO-induced
cognitive deficit may involve, at least partly, the antioxidant property of piperine.
Conceivably, piperine may be considerable for further study as a possible
adjunctive medication in the treatment of neurodegenerative disorders.

Keywerds: piperine, cerebral ischemia, memory deficit, lipid peroxidation
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Effect of Acacia catechu extract on isolate human umbilical
vein

Pintus Prabrok , Kornkanok Inkananant”, Sopit Thamaree’

"Department of Pharmacology, Facully of Medicine, Chulalongkorn
University, Bangkok 10330, Thailand

"Departmenr of Pharmacognosy, Faculty of Medicine, Naresuan
University, Bhisanuloke, Thailand

Abstract

Thin layer chromatogram (TLC fingerprint) characterizing ithe constituenis in the ethanol
extract of Acacfa cathechu is performed to assure the idenlity and quality of the extract studied. To
assess the vasoditating effect and mode of action of Acacia catechu extracl (ACE),isolated human
umbilical vein (HUV) are used. The sirips of isolate HUV with or without endothelium are induced
contraction with KCI or histamine in the absence and in the presence of ACE, at the concentration
which shows maximum inhibition response. Nitric oxide synthase (NOS) inhibitor,cyclo-oxygenase
{COX) inhibitor,bradykinin raceptor antagonist and potassium channel blocking agent are used in
elucidating the role of mediators in producing vasodilating effect of ACE. The results show inhibitory
effect of ACE on KCl-induced contraction of the endothelium-intact segment of isolated HUV. The
responses are mediated by at least three different pathways involving release of endothelium-derived
relaxing factors (EDRF). One of the allernative palway involves the production of prostacyclin. The
second pathway invalves praeduction of nitric oxide. The last pathway possibly involves endothelium-
derived hyperpolanzing factor (EDRF). Whereas bradykinin is unlikely to involve in mediating the

vasodilatory effect of ACE.

Keyword : Acacia catechu, Endothelium-derived relaxing factor (EDRF), Nitric oxide, Prostacyclin,

Fotassium channel
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SUSCEPTIBILITY OF ZOONOTIC DERMATOPHYTES TO ETHANOLIC

EXTRACT OF PIPER BETLE LEAVES

Nopamart Trakranrungsie', Arinee Chatchawanchonteera®, Arayaporn Makarapes®, Watcharee

Khunkitti®

' Department of Pharmacology & Toxicology, *Department of Pathobiology, *KKU-Animal Hospital,
Faculty of Veterinary Medicine, *Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon
Kaen 40002, THAILAND

Abstract

The antifungal effect of ethanolic extract of Piper betle (Piperaceae) was tested against selected
zoonotic dermatophytes, namely Trichophyton mentagophyte, Microsporum canis and Microsporum
gypseum. A broth dilution method was employed to determine the inhibitory effect of the extract, as
well as those of ketoconazole and griseofluvin, which were included for a comparative purpose. The
Piper betle extract suppressed the growth of dermatophytes in a concentration-dependent manner. The
ICso values were ranging from 110 to 119 pg/ml with an average Ena (at 512 pg/ml) of 94.12%.
Meanwhile, the average ICsp & E. (at 64 pg/ml) of ketoconazole and griseofluvin were 3.90 pg/ml
& 100.00% and 9.10 pg/ml & 95.37%, respectively. Although the Piper betle extract appeared to
possess less potency than ketoconazole and griseofluvin, ten times of its maximal concentration
studied did not cause any significant irritation when applied directly on the abdominal region of the
canine skin. Based on the current findings, it is suggested that the ethanolic extract of Piper betle

leaves represents potentially useful anti-dermatophytes and is worthy of further investigation.

Key words: Piper betle, dermatophytes, antifungal effect
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Analgesic activity and genotoxicity of Morinda citrifolia

Harpreet Khurana!, Mongkol Junkrut', Tadsance Punjanon®

Biomedical Science Students, Faculty of Science, Rangsit University, Phathum-thani 12000,
Thailand

Pharmacology and Toxicology Unit, Faculty of Science, Rangsit University, Phathum-thani
12000, Thailand

Abstract

Morinda citrifolia (noni) has been used for thousands of years as a source of traditional
medicine and has been recently commercially processed and internationally distributed. M.
citrifolia has been subjected to considerable pharmacological effects claimed in the folk medicine
and toxic effects. The purpose of this study was to evaluate the analgesic activity and genotoxicity
of the alcoholic extract from the fruits of M. citrifolia using acetic acid-induced writhing response
test in mice and Bacillus subtilis rec-assay, respectively. In writhing response test, the extract at
various doses between 84-336 ing/kg produced a significant dose-dependent inhibition (p<0.001,
n=6) of pain caused by acetic acid injection. The inhibitory effect of the 336 mg/kg dose of
extract was similar to that produced by morphine in a dose of 1.5 mg/kg. In B. subfilis rec-assay,
the alcoholic extract of M. citrifolia did not show any positive reaction while all 8 commercial M.
citrifolia juice samples obtained from various places showed positive results with a clear
relationship of dose-genotoxic response, compared to positive control (mitomycin C) and negative
control (DW). The results obtained suggest the alcoholic extract of M. citrifolia exhibits marked
analgesic activity and doesn’t possess mutagenic activity while possible mutagens might be
formed during processing. Further studies are necessary to evaluate its genotoxicity using another
mutagenicity tests such as Ames’ test and micronucleus test.

Keywords : Morinda citrifolia, analgesic activity, genotoxicity, writhing response test, Rec-assay



Vol. 25, No. 1, Jan-Apr 2003

ANTIOXIDATIVE EFFECT OF PUERARIA
MIRIFICA
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*Department of Pharmacology, Faculty of Medicine, Chiang Mai University, Chiang
Mai 50200, Thailand.
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10110, Thailand.

ABSTRACT

Pueraria mirifica (White Kwao Keur) is a thai rejuvenating folk medicine
which contains many phytoestrogens including miroestrol, deoxymiroestrol and
insoflavonoid group (kwakhurin, daidzein, genistein, etc.) which possess estrogenic
activity. This study aimed to investigate the antioxtdative effect of Pueraria mirifica
in several models both in vitro and ex vivo. Free radical scavenging assay using ESR
method, the EC50 of superoxide- and hydroxyl scavenging activity was 49.4 ing/mi
and 103 pg/mi, respectively. The scavenging ability to hydroxyl radical was 4.8 times
weaker than vitamin C. By the method of DPPH assay, the EC50 of the quenching
DPPH was 19.6 mg/ml. Antioxidant activity of ethanol extract (Img/ml) was
equivalent to 50 puM vitamin C evaluated by ferric reducing antioxidant power
(FRAP) assay. The measurement of the resistance of low density lipoprotein (LDL)
to oxidation promoted by copper ion ex wivo, LDL prepared from
hypercholesterolemic rabbits supplemented with orally 100 mg/kg/day Pueraria
mirifica (P.mirifica-group) for 12 weeks showed a significantly decreased
susceptibility to Cu’-mediated oxidation ex vivo, compared with
hypercholesterolemic rabbits with no supplementation (Chol-group). The lag time
was prolonged from 115.6 £ 9.7 min in Chol-group to 160.4 + 6.6 min in P.mirifica-
group. These data demonstrate that although, Pueraria mirifica had mild
antioxidative activity in the in vifro experiment. However, it could increased the
resistance to oxidation of LDL ex vivo. Our results may provide the beneficial effect
of Pueraria mirifica for the cardiovascular system which required further
experimental and clinical studics.

Keywords: Pueraria mirifica, antioxidants, superoxide radicals, hydroxyl radicals,
oxidized low-density lipoproteins

87



88

Thai J Pharmacol

EFFECT OF BARAKOL ON BLOOD PRESSURE IN
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ABSTRACT

Barakol, a 3o,4-dihydro-3¢,8-dihydroxyl-2,5-dimethyl-1,4-dioxaphenalene
ring structure, is a biologically active constituent of extracts of Cassia siamea, a Thai
medicinal plant. The present study investigated the hypotensive effects of barakol in
spontaneously hypertensive rats (SHR). The study of acute effect showed that
intravenous infusion of barakol 0.1-20 mg/kg in anesthetized SHR rats caused
significantly dose dependent decreases in both systolic and diastolic blood pressure.
The maximum effect was found at the dose of 5 mg/kg. The chronic experiments
were carried out on SHR rats with or without barako! 15 mg/kg/day orally for 8
weecks. Weight-matched Wistar-Kyoto (WKY) rats served as control. Systolic,
diastolic blood pressure and heart rate were monitored before the beginning of the
experiments and at 2 weeks intervals thereafter. Treatment with barakol resulted in a
lowering of mean arterial blood pressure, but did not alter heart rate, plasma nitrite
and nitrate concentrations. Endothelium-dependent relaxation of SHR aortic rings ex
vivo was impaired and restored by supplementation with barakol. There was no
significant difference in either endothelium-independent relaxation or vasocontracting
response in all experimental groups. The following blood clinical biochemistry
parameters and hematology; SGOT, SGPT, ALP, BUN, serum creatinine, serum
glucose, total and direct bilirubin, Hb, Het, platelet count, Whe count and percent
differential Whe count were not changed. These results suggest that supplementation
of SHR rats with barakol cau reduce blood pressure and preserve endothelial
function. These beneficial effects may not relate to nitric oxide. Its mechanism of
action and long term effects need to be further investigated.

Keywords: barakol, hypertension, nitric oxide
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Effect of barakol on Cytochrome P450 , UDP-
glucuronyltransferase and Glutathione S-transferase in
isolated rat hepatocytes
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University, Bangkok 10330, Thaitand.
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Abstract
Effect of barakol in wvarious concentration(0.025,0.05,0.075,0.10 and
0.15mM)was studied directly in isolated rat hepatocytes by determining the activities

of phase 1 enzyme,aminopyrine N-demethylase (CYP2B,2C) and phase II enzymes.

including UDP-glucuronyltransferase and glutathione S-transferase. The release of
cellular transaminase (ALT,AST) , the reduced glutathione (GSH) content and lipid
peroxidation {as malondialdehyde (MDA) formation) were also measured as, the
cytotoxic criteria, Results indicated that barakol in all concentrations studied,
increased the activities of aminopyrine N-demethylase and glutathione S-transferase
with the reduction in UDP-glucuronyltransferase activity. Increase in the release of
ALT,AST and GSH content were found only with high concentrations of barakol
(0.10 and 0.15 mM). There was no change in MDA formation. In conclusion,
cytotoxicity induced by high concentrations of barakol may involve the activities of
phase I and phase IT enzymes but not the lipid peroxidation.

Keywords : barakol , Cytochrome P450 , UDP-glucuronyitransferase , glutathione S-
transferase
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Inhibition of human neutrophil function of pure compounds
from Ventilago harmandiana.
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Abstract

The crude methanol extract and pure compounds obtained from the heart wood of Ventilago
harmandiana  exhibited moderate to strong anti-inflammatory activity in the
ethylphenylpropiolate (EPP) mouse ear edema model (unpublished data).

In the present study, the pure compounds, VR9178 and VR9180, obtained from the heartwood
of Ventilago harmandian were investigated for their activities on neutrophil functions,
including neutrophil chemotaxis, superoxide anion generation (SAG), myeloperoxidase
production and elastase release. It was found that VR9178 (1-500 pM) and VR9180 (1-500
uM) inhibited fMLP-induced neutrophil chemotaxis in a concentration-dependent manner
with IC55=9.2 £ 0.8 pM and ICso= 73.2 £ 10.4 pM. respectively. Both VR9178 and VR9180
{1-500 puM) caused a concentration—related inhibition of fMLP-induced SAG with ICs, for
VR9178 at 10,7 £2.4 pM and for VRO180 at 164.3 £ 15.5 pM. These concentrations of both
pure compounds also inhibited fMLP-induced neutrophil myeloperoxidase production in a
concentration-dependent manner with ICsp = 26.5 £ 0.4 pM and ICsy = 54.7 = 10.1 pM,
respectively. The results also showed the inhibitory effects of VR9178 (1-500 pM) and VR
9180 (1-500 uM) on c¢lastase release, giving 1Cso=28.6 £ 6.3 uM and, ICso=122.8 17.0 pM,
respectively. Furthermore, the cytotoxic effects of both pure compounds were investigated
and it was found that cell viability was not significantly affected by the concentrations of the
compounds used in these experiments as shown by MTT assay. These findings suggested
that inhibition of human neutrophil function by VR 9178, not due to its cytotoxic activity,
may be attributed, m part, to its anti-inflammatory activity.
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The Effects of Estrogen on Intracellular Calcium Release
and Amyloid Beta 1-42-induced Cytokine Expression in
Human Microglia

Nattinee Jantaratnotai, Yupin Sanvarinda

Department of Pharmacology, Faculty of Science, Mahidol University, Bangkok 10400,
Thailand.

Abstract

Microglia act as the macrophages of the brain. They can secrete proinflammatory
molecules that could exacerbate neuronal injury in many models such as ischemia, oxidative
stress, and neurodegenerative diseases. Estrogen is known to be neuroprotective in these
models. In the present study, amyloid beta peptides (A3), the main component of amyloid
plaques found in the brains of Alzheimer’s patients was used as a stimulator of microglia.
There is massive evidence that AP cause a number of cytotoxic events that finally lead to
neuronal apoptosis and reactive gliosis which seem to be reversed by preadministration of
estrogen. The roles of estrogen and A upon glial activation are not as well studied as in
neurons. For microglia, estrogen treatment can decrease NO, superoxide, and TNF-o
production, thus attenuating the inflammatory responses induced by LPS or AB. However,
these studies were usually done in murine microglia. The roles of estrogen upon human
microglia have never been explored before. We would like to see if estrogen differentially
regulate microglia from human compared to murine. By employing human microglia, it
should better reflect the response to estrogen in real patients. Cytokine expression was
examined to determine the degree of microglial activaiton. Also, the potential molecular
inechanism by which estrogen exerts upon microglia was detected using spectrofluorometry
to see if estrogen can regulate the intraceilular calcium in microglia.

Keywords: Amyloid beta; Estrogen; Huinan microglia; Intracellular calcium;
Proinflammatory cytokines
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THE EFFECTS OF GANODERMA LUCIDUM EXTRACTS ON P3388
LEUKEMIC CELLS AND N18 NEUROBLASTOMA CELLS

Weerawanna Suttiwit, Duangkamol Selpasachakul, Panida Chutsrinopkun, Sirinthorn
Pinweha, Thanasak Teaktong, Auratai Aramphongphan and Porntip Supavilai

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

The cultured mycelia and fruiting bodies of Ganoderma fucidum (GL) have been
used in traditional medicine for thie treatment of cancer, hypertension, diabetes, hepatitis,
chronic bronchitis, allergy and neurodegenerative diseases. In 2000, Cheung, WM.W. ef
al reported that GI. extracts induced the neuronal differentiation of rat
pheochromocytoma PC12 cells and prevented nerve growth factor-dependent PC12
neurons from apoptosis. The present study aimed to search for the neuroactive
compounds in the GL extracts and to evaluate the effect of GL extracts in P388 mouse
leukemic (P388) cells and N18 neuroblastoma (N18) cells. In addition, nitric oxide
(NO) production and the activity of various antioxidant enzymes SOD, GSH peroxidase
and catalase were measured in P388 cells and N18 cells both in the absence and in the
presence of GL extracts. GL extracts exhibited no cytotoxic effect in P388 cells and N18
cells. However they could inhibit the growth of P388 cells. The growth inhibition of P388
cells was not correlated with NO, GSH peroxidase and catalase enzymes. This inhibition
may result from the increased SOD activity

Keywords:  Ganoderma lucidum, P388 mouse leukemic cells, N18 neuroblastoma
cells, nitric oxide, antioxidant, cytotoxic effect
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Study Comparing the Effects of Sibutramine and

Phentermine on Psychomotor Performance

Teeranan Narkthongroop', Kampon Sriwatanakul', Kittima Sriwatanakul', Porntip
Supawilai', Thyon Chentanez’

! Department of Pharmacology, Faculty of Science, Mahidol University, Bangkok
10400, Thaifand.

2 Department of Physiology, Faculty of Science, Mahidol University, Bangkok 10400,
Thailand.

ABSTRACT

Pharmacotherapy plays an important role in the management of obesity. At
present two drugs which act centrally are registered in Thailand; namely, sibutramine
and phentermine. In this study, the objective was to compare the effects of sibutramine
15 mg with phentermine 15 mg and placebo on psychomotor performance in Thai
healthy volunteers. A double blind, crossover studies with one week wash out interval
was performed in 20 Thai healthy volunteers aged between 18-65 years. During each
treatment psychomotor speed tests of warned and unwarned simnple reaction time
(SRT) of visual, auditory and tactile types were measured. Phentermine shortened both
warned and unwarned sitnple reaction tiine (visual and auditory but not tactile simple
reaction time) significantly than sibutrainine and placebo. Phentermine also
significantly increased diastolic blood pressure and pulse rate. These effects were also
related to the peak plasma concentration of orally extended release phentermine and
sibutrainine. Adverse reactions including palpitation and insomnia were reported by
75% of subjects in phentermine-treated group and 40% in sibutramine-treated group.
This study indicated that phentermine acts as a CNS stimulant and may result in the
increase in blood pressure and pulse rate, while sibutramine produced much less
stimulating effects on the CNS and cardiovascular systems than phentermine.

KEY WORDS: Phentermine, Sibutramine, crossover study, Psychomotor
performance
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Effects of Piperine on Lipopolysaccharide-Induced
Injuries and Oxidative Changes in Cultured Glial
Cells from Rat Brains

Piyanuch Wonganan and Surachai Unchern

Department of Pharmacology, Faculty of Pharmaceutical Sciences,
Chulalongkorn University, Bangkok 10330, Thailand.

Abstract

Oxidative stress plays a role in the aging process and is one of the
pathogenic causes in a variety of neurodegenerative disorders. In this study,
effects of piperine on lipopolysaccharide (LPS)-induced injuries and oxidative
changes in cultured glial cells from rat brains were investigated. Treatment of
cultured glial cells with low concentrations of piperine (1-10 uM) significantly
increased mitochondrial metabolic activity (as measured by MTT reduction) after
12 and 24 hr of incubation. At higher concentrations (25-100 pM), however,
piperine markedly decreased mitochondrial activity and cell viability after 6, 12
and 24 hr of incubation. Exposure of cultured glial cells to LPS (1 pg/ml) for 96
hr inhibited mitochondria activity by approximately 30% with no apparent effects
on cell survival. Treatment with piperine (5 and 7.5 pM) or trolox (100 pM) for
24 hr after 96 hr of LPS exposure significantly boosted up mitochondrial activity
of glial cells. Postincubation with 5 pM of piperine or 100 uM of trolox reversed
LPS-induced glutathione diminution by 15% and 24%, respectively. Neither
piperine {5 pM) nor trolox (100 pM) affected LPS-induced nitrite accumulation
in cultured glial cells. These results suggested that piperine, especially at low
concentrations, might have stimulatory effect on glial cell metabolic activity and
facilitate glial cell function in brain inflammatory responses.

Keywords: piperine, lipopolysaccharide, cell injury, oxidative changes, cultured
glial cells
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Effects of CU-18-07, CU-18-09 and CU-18-12 on The Smooth
Muscle Contraction of Isolated Rat Vas Deferens

Soratiya Charoensomprasong', Chamnan Patarapanich?, Prasan Dhumma-upakon',
Suree Jianmongkol'

!Department of Pharmacology, *Department of Chemistry, Faculty of Pharmaceutical Sciences,
Chulalongkorn University, Bangkok 10330, Thailand.

Abstract

CU-18-07(4-(Heptanoyl)methoxyaniline), CU-18-09(4-(HeptanoyD)nitroaniline) are acyl
aniline derivatives and CU-18-12(4-(Heptanoyl)aminopyridine) is acyl aminopyridine derivative.
These three synthetic compounds were showed to reduce the spontaneous contraction of isolated
rabbit duodenum. The purpose of this study was to investigate the effect of these synthetic
compounds on the contractility of isolated rat vas deferens. A section of vas deferens obtained
from male wistar rat weighing 250-300g was suspended in a 15 nl organ bath filled with
physiological solution at 37+0.5°c and gassed with carbogen. The contractile response was
provoked by addition of NE(1X10°M), 5-HT(1X10°M), BaCl,(1X10°M) and KCI(5X10”M). The
results showed that these three compounds were able to suppress the contraction induced by all
agonists. Among the three compounds, CU-18-09 was most the potent inhibitor. These three
compounds reduced the influx of extracellular Ca®*, as showed by the suppression of cumulative
dose-response curve of CaCl; in the present of each CU compounds. The pD; were 4.0210.19,
5.01+0.14 and 3.74£0.20 for CU-18-07, CU-18-09 and CU-18-12 respectively. Our finding
suggested that the three synthetic compounds may interfere the influx of extracellular Ca’" into the
smooth muscle cell of rat vas deferens.
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EFFECTS OF VOLATILE OIL FROM THE LEAVES OF CLAUSENA
ANISATA HOOK. ON SMOOTH MUSCLE CONTRACTIONS
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*Department of Pharmacology, Facuty of Medicine, Chulalongkorn University, Bangkok
10330, Thailand

** Department of Pharmacognosy, Facuty of Pharmaceutical Science, Chulalongkorn
University, Bangkok 10330, Thailand

Abstract

Preliminary study of the pharmacological action of volatile oil from the leaves of
Clausena anisata Hook. was carried out in various smooth muscle preparations. Cumulative
doses of the essential oil (5x107 - 3.2x10™ % v/v) stimulated the contractile response of all
smooth muscle preparations. The highest stimulation was found in isolated rat aorta (47.03 %,
ECsp = 1.28x107 %). The others were guinea-pig ileum (39.40 %, ECsy = 9.6x107 %) rat
fundus (26.19 %, ECy = 8.192x10" %) guinea-pig trachea (15.78 %) and rabbit jejunum
(4.99 %). These spasmodic effects were investigated through autonomic nervous system. The
result demonstrated that atropine was not able to attentuate the stimulation effect of the
essential oil on the isolated rabbit jejunum and guinea-pig ileum while the inhibitory effects
of atropine (1x107 and 1x10® M) were prominently found in the contraction induced by the
essentail oil on rat fundus. Relaxation effect was insignificantly shown in guinea-pig trachea
after exposure to atropine. Sympathetic mechanism of the essentail oil was confirmed in rat
aorta since prazocin (1x107 M) reduced the contractile response, produced by the essentail
oil, significantly, Furthermore, inhibition of extracellular calcium ion through calcium
channel was shown in the essentail oil induced smooth muscle contraction in calcuim free
Krebs Henseleit solution and after verapamil exposure. All these results could be concluded
that the essentail oil froin the leaves of Clausena anisata possessed smooth muscle
stimulation effect partly through sympathetic and parasympathetic mechanisms.

Keywords : ancthole, methyl chavicol, smooth muscle contraction, Clausena anisata Hook.
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Pharmacological Characterization of the NMDA Receptor in
the Human Platelet

Theerin Sinchai, Piyanee Ratanachamnong, Surin Plasen
Department of Pharmacology, Faculty of Science, Mahidol University, Bangkok, Thailand

Abstract

N-methyl-D-aspartate (NMDA) receptors have critical roles in excitatory synaptic
transmission, plasticity and excitotoxicity in the CNS. These receptors also have been
implicated in many physiological processes such as information processing; leaming and
memory, and in pathological processes such as hypoxia, degenerative diseases and drug-
addicted brain damage. More recently, NMDA receptors were found in non-neuronal tissues
such as bone, pancreas and skin. This study aimed to investigate NMDA receptor in human
platelet. By using platelet aggregation stndy, the MK801 which is a non-competitive
antagonist in the channel of NMDA receptor can inhibit platelet aggregation induced by ADP
around 40-50%. By using radioligand binding study with centrifugation technique, [*H]
MKS801 can bind to platelet with high affinity (Kd 27.99+/-6.12 oM, Bmax 888.76 +/-67.95
finol/mg protein). The displacement of 0.5 nM [PH] MK801 in platelet by channel blockers
was monophasic (rank order: MKB01> meinantine> ketamine). In this study, binding
properties of NMDA receptor of platelet were compared to rat brain (Kd 1.3084/-0.13 nM,
Bmax 3075.33+/-112.86 finol/mg protein) and rank order of channel blockers displacement
were MK801> ketamine > memantine. This technique is applied to study the role of native
human NMDA receptor as a marker of brain damage in drug-addicted patient.

Keywords: NMDA receptor, brain damage, human platelet, rat brain, glutamate, MK801,
ketamine, memantine
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Abstract.

A double-blind, cross-over, piacebo-controlled study of the influence of vitamin E on
platelet functions and lipid peroxidation was performed on nine splenectomizedand sixteen
nonsplenectomized (3-thalassemia/ hemoglobin E ({3-thalassemia/ HbE) patients. The patients
were supplemented daily with vitamin E (525 [U) for three months. The functions of platelets
were assessed by ADP induced platelet aggregation and platelet ATP release. Plasma o-
tocopherol, plasma Thiobarbituric reactive substances (TBARs) and serum ferritin levels
represent antioxidant status, lipid peroxidation status and iron status of the patients,
respectively. Before experimentation, all patients had an iron overload and low plasma o-
tocopherol levels. The splenectomized patients, who were severely overloaded with iron, had
high plasma TBARs levels which showed negative correlation with plasma a-tocopherol. In
addition, their platelets were more reactive to ADP than were those of the nonsplenectomized
patients. Three months of daily vitamin E (525 IU) supplementation caused a significant
increase of plasma a-tocopherol level and reduction of plasma TBARs level of all patients. .
As expected, serum ferritin levels of the patients were not altered. Vitamin E reduced the
platefet reactivity of the splenectomized patients toward normal. The influence of vitaminE
on platelet function may result in preventing/ delaying hypoxemia and pulinonary occlusion
which commonly occur in splenectomized B-thalassemia/ HbE patients.

Key Words. Vitamin E, platelet reactivity, lipid peroxidation, splenectomized B-thalassemia/
hemoglobin E patients
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The effects of G-protein activators, mastoparan and
compound 48/80, on serotonin secretion and signaling
pathway in human platelets

Supachoke Mangmool, Supeenun Unchern, Yupin Sanvarinda and Darawan Pinthong

Department of Pharmacology, Faculty of Science, Malidol University, Bangkok 10400,
Thailand,

Abstract

Mastoparan and compound 48/80 have been found to accelerate guanine nucleotide
exchange and GTPase activity of purified GTP-binding protein. These compounds can
directly activate secretory processes of mast cells, pancreatic islets and adrenal chromaffin
cells by penetrating through plasma membranes and directly stimulate membrane
GTPase activity and stimulates PLC-mediated events without mediating via receptor
binding. This study ains to examine whether these compounds affect secretion of both intact
and permeabilized human platelets, and examine the subtype of G-protein signaling. ['H]-
serotonin labeled platelets were pre-incubated for 5 min and were activated with various
concentrations of mastoparan and compound 48/80 for 3 min at room temperature or
preincubated with streptolysin O (SLO) for 2 min before activation. The amounts of {"H]5-HT
release were determined by liquid scintillation counting. Mastoparan was found to produce a
concentration-dependent increase in 5-HT release’ from intact platelets with an ECsp of 20 p
M.. The maximal secretion was obtained at the concentration of 60 pM.. Similarly, compound
48/80 caused a concentration-dependent increase in 5-HT release with maximal secretion
obtained at the concentration of 400 pg/ml.. Permeabilized platelets with streptolysin O
significantly increase serotonin secretion. To investigate whether the observed stimulation of
serotonin secretion is mediated through the G; subunit of G-protein, the G-protein blocking
agents (e.g. Gi-sensitive pertussis toxin, benzalkonium chloride, a selective G; inhibitor, and
daunomycin, a lipid bilayer stabilizer) were used. Mastoparan- and compound 48/80-induced
secretion was inhibited by preincubation with pertussis toxin only in SLO-permeabilized
platelets whereas benzalkonium chloride and daunomycin did not affect mastoparan- and
compound 48/80-induced secretion in both intact and SLO-permeabilized platelets. The
results from this study suggested that mastoparan- and compound 48/80 promoted secretion
by mechanisms involved neither the stimulation of Gi-subtype of G-protein nor interfering
with lipid bilayer of the membranes. The secretory event may result either from a direct
fusogenic action and/or from the stimulation of putative exocytosis-linked G-protein, Ge..
Their mechanisms on small GTPase proteins, on G, and on membrane perturbation in human
platelets remain to be elucidated.

Keywords : G-protein activators, serotonin secretion, signaling pathway, human platelets
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Characterization of imidazoline receptors on porcine renal
cortex membranes
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Abstract

Imidazoline receptors have been reported to play roles in kidney functions such as
natrivresis and diuresis. The processes occurred in the segment of nephron, in particular,
those that located in the cortex of kidney. The aim of this study is to characterize the subtype
of imidazoline receptors {IR) and to deterinine receptor density and affinity of imidazoline
receptors on porcine renal cortex membranes. From saturation binding assay, the maximum
receptor density of IR on porcine renal cortex membranes labeled by [*H]-clonidine was
390.2+ 89.09 fmol/mg protein with Kd value of 9.69+3.8 nM. The maximum receptor density
of I; receptor on portcine renal cortex membranes labeled by [*H]-idazoxan was 655.6+ 49.17
fmol/mg protein with Kd value of 8.49+1.29 nM. The result revealed that [*H]-idazoxan
binding sites (I, site) were 1.7 fold higher than those of [*Hi-clonidine binding whercas the
affinities were comparable. In competitive binding assay, I; ligands, clonidine, rilmenidine,
moxonidine, surprisingly competed with low affinities to I-site labeled by [*H}-clonidine. The
rank order of potency of competing ligands was : idazoxan (459+1.33 nM) > clonidine
(730+1.31 nM) > rilmenidine (2,769+1.26 nM) > oxymetazoline (9,204+441 nM) >
moxonidine = efaroxan (>10° nM). The result showed that this site differed from the typical I,
sites. On the contrary, selective I, receptor tigand, idazoxan, competed with very high affinity
to [3H]-idazoxan binding site whereas I, receptor ligands, clonidine, rilmenidine, moxonidine,
oxymetazoline and efaroxan also competed with very low affinity to I, site. The rank order of
potency was : idazoxan (0.579+0.06 nM) > clonidine {16,100+0.150M) > rilmenidine
(18,900+3.4nM) > oxymetazoline (42,300+33.2 nM) > moxonidine = efaroxan (>10° nM).
The results from this study suggested that the major imidazoline receptor subtype on porcine
renal cortex is I site. In conclusion, 1, receptors are the main subtype exist on porcine renal
cortex membranes which is suggested to be the functional receptors in kidney whereas [ site
labeled with [*H]-clonidine is different from the typical I, site. This site may be a new
subtype of imidazoline receptor.

Key words : [inidazoline Receptor/ Porcine Renal Cortex
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Modification of Lipoprotein in Acute Falciparum Malaria Infection.

Nathawut Sibmooh', Rachanee Udomsangpetch®, Paveena Yamanont' and Sornchai
Looareesuwan’
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University, Department of Clinical Tropical Medicine and Bangkok Hospital for
Tropical Diseases, Faculty of Tropical Medicine, Mahidol Universiiy3 , Bangkok,
Thailand.

The host response to an acute infection could induce oxidation and change in plasma
lipid. The products of lipid peroxidation could in turn modulate host response
processes. The present work was aimed to study the effect of acute infection with
falciparum malaria on the plasma lipid. Plasma lipoproteins were isolated and
determined in the patients with acute falciparum malaria (13 cases) and in 12 healthy
individuals, The levels of cholesterol, protein and phosphelipid in low density
lipoprotein (LDL) and high density lipoprotein (HDI) were lower in the patients than
in the controls. The levels of TBARs (the end-products of lipid peroxidation) were
significantly higher in LDL and HDL from malaria patients than the controls. The
fluidity of UDIL measured by the steady-state fluorescence anisotropy using 1,6-
diphenyl-1,3,5-hexatriene (DPH) was inereased, and correlated with the levels of
TBARs. These results could imply the association of oxidative modification of
lipoproteins with the altered lipid pattern during acute malaria infection. The role of
oxidized lipoprotein in pathogenesis of malaria remains to be investigated.
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Paraquat is Not a Direct Hepatotoxin at Low Level of Exposure
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Mahidol University, Bangkok 10400, Thailand

Abstract

Paraquat (PQ) is a well-known toxic herbicide widely used in agricultural countries. Though
pulmonary toxicity is a main cause of death in patients after PQ exposure, many reports showed that
PQ also causes liver damage and can be classified as a “direct hepatotoxicant”. There were only few
studies focusing on the toxicity of PQ on the liver after repeated exposure which mimics the human
occupational exposure, or identifying the risk factors for PQ-induced hepatotoxicity. It is, therefore,
interesting to investigate specifically on the PQ-induced liver damage after continuous exposure for
a certain period of time. This study is established to examine the dose- and time-effect of PQ, in
male Wistar rats, on the liver, by determining the change of liver enzyme markers including AST,
ALT, AP, and also total bilirubin, total protein and albumin. Dose-response of PQ was studied in
rats by subcutaneous injection of paraquat dichloride at the doses of 4.0, 5.0, and 6.0 mg/kg BW/d, 7
days. All PQ-treated rats had a significant decrease in BW, showed slow movement, and less
response to the stimuli when compared with the untreated rats. All hepatic enzyme markers, total
bilirubin, total protein, as well as albumin in the plasma obtained from the rats receiving PQ at these
doses were not significantly different from the control group. PQ at the dose of 4.0 mg/kg/d was
‘selected to determine the time-course of effect on the liver. The treated animals were sacrificed on
days 3, 7, and 10 after PQ administration. The results obtained from this experiment were similar to
the previous experiment. It may be concluded that repeated subcutanecus exposure to PQ at the
doses up to 6.0 mg/kg/d for 7 days or 4.0 mg/kg/d up to 10 days did not cause either frank cytotoxic
hepatic injury or disturb liver synthetic function even the highest dose used produced more than 50%
mortality. These results are not in agreement with a number of previous studies, both in human and
animal models that showed hepatotoxicity after exposure to PQ at high dose. However, the
hexobarbital sleeping time in rats treated with PQ was significantly longer than that of the untreated
ariimals, As hexobarbital sleeping time is one of the markers of drug- or xenobiotic-metabolizing
enzyme activity, further study will explore the mechanism underlying the changes in the biological

response to drugs in correlation with distribution of this pesticide.

Keywords: Paraquat, hepatotoxicant, liver function
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EFFECTS OF MIDAZOLAM AND NITRIC OXIDE SYNTHASE INHIBITOR,
L-NAME ON THE ELEVATED PLUS MAZE BEHAVIOR IN STRESS RATS

Noppamars Wongwitdecha, Sompop Soo-Ampon and Nattaporn Yoopan
Department of Pharmacology, Faculty of Science, Mahidol University, Bangkok 10400,
THAILAND

Objective: The aim of the present experiments was to compare the effect of midazolam
with a nitric oxide synthase inhibitor, L-NAME on the elevated plus-maze behaviors in
social isolation stress rats.

Methods: Male Wistar rats were reared from weaning (21 days of age) either alone
(isolation rearing) or in groups of five rats/cage (social rearing). After five weeks, each
rat was placed individually onto the elevated plus-maze following intraperitonean
injection with saline, midazolam or L-NAME 30 min before a 5 min test.

Results: Midazolam (0.5, 1 and 2 mg/kg, i.p.) dose-dependently produced anxiolytic
effect on the rat elevated plus maze as indicated by increasing the percentage of
open:total arm entries and time spent, in both socially and isolation reared rats. These
anxiolytic profiles were greater in isolation than socially reared rats. Pretreatment with
L-NAME (5, 10 and 50 mg/kg i.p.} in isolation reared rats also produced a dose-related
anxiolytic profilies (increase in the percentage of open arm entries and time spent) on
the elevated plus-maze. However, the anxiolytic-like properties of L-NAME were not
observed in socially reared rats.

Conclusion; The present results demonstrate that nitric oxide synthase inhibitor, L-
NAME possesses weaker anxiolytic effect than midazolam, and social isolation stress
rats were more sensitive to the anxiolytic effect of both midazolam and L-NAME.

Keywords: Midazolam, L-NAME, elevated plus-maze, stress rats
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EFFECT OF STRESS DURING BRAIN DEVELOPMENT ON
THE BEHAVIORAL DESPAIR IN LITHIUM TREATED RATS

Ekawit Threenet* and Noppamars Wongwitdecha**
*Toxicology Program and **Department of Pharmacology, Faculty of Science, Mahidol
University, Bangkok 10400, THAILAND

Psychological stress during the early stage of life has been shown to alter the behaviors
and the neurochemical properties of the adult animals and modify the responsitivity to
various psychoactive agents (1-3).

Objective: The aim of the present experiment was to determined whether stress during
brain development (social isolation from weaning) alters the behavioral response
produced by lithium in the rat forced swimming test.

Methods: Male Wistar rats were raised from weaning either alone (isolation rearing) or
in groups of five rats/cage (social rearing). Five weeks later, these rats were tested for
their sensitivity to lithium chloride by using the forced swimming test (4).

Results: The results demonstrated that the saline treated isolation reared rats exhibited
significantly less immobility and more struggling (P<0.05) than socially reared rats.
Subchronic treatment with lithium chloride (50, 100 and 150 mg/kg i.p.) 24, 5and 1 h
before a 5 min forced swimming test produced a dose-related reduce behavioral despair
(decrease immobility time) and increase struggling in socially reared rats. However, this
effect was not observed in isolation reared rats,

Conclusion: The present results indicate that stress during brain development (rearing
rats in social isolation from the early stage of life) alters the behavioral despair in lithium
treated rats,

Keywords: Stress, lithium, behavioral despair, rats
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Results: Present your results in logical sequence in the text, tables, and illustrations. Only
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