Editorial
Letter to editors
Research articles

The synergistic effects of dopamine and furosemide on renal hemodynamics in
anesthetized dogs injected with Russell’'s viper venom

Comparative bioavailability of three ondansetron preparations in healthy subjects

Reviews
The sedative side effects of antihistamines (AH;)

Nimesulide: A nonsteroidal antiinflammatory drug as selective COX-2 inhibitor

- New drugs

Celecoxib: The first specific COX-2 inhibitor
Leflunomide: DMARD for rheumatoid arthritis

Piribedil: The selective D,/D; dopamine receptor agonist

Pharmacological digest




Thai Journal of Pharmacology

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

Suwat Wimolwattanapun

Editorial Board

Amnuay Thithapandha
Ampawan Apisariyagul
Benjamas Chanchawee
Borpit Klangkalya
Chandhanee Itthipanichpong
Dhasanai Suriyachan
Kanchana Ketsa-ard
Krongtong Yoovathawérn
Monthira Tankeyoon

Panya Khunawat

Pornpen Pramyothin
Prasan Dhumma-Upakorn
Prasert Songkittiguna
Sontaya Seemasathien
Sopit Thamaree

Sumana Chompootaweep
Surachai Unchern

Suwat Wimolwattanapun
Udom Chantraraksri

Wittaya Tonsuwonnont

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 do not necessarily

reflect the views of the editors or the publisher.




Thai Journal of Pharmacology
Vol. 21, No. 2, May-Aug 1999

101

103

112

121

127

136

142

150

161

171

e

~ CONTENTS

aATUNUINT 1A ABAUNTBNIIN

EDITORIAL ) )
Tao ney.sde17  gulsziasy
LETTER TO EDITORS 3 .
m3nmnaandwnssu
RESEARCH ARTICLES

The synergistic effects of dopamine and furosemide on renal hemodynamics in anesthetized
dogs injected with Russell’s viper venom
S Thamaree, V Sitprija, C Harnchariyakul, N Thaworn

Comparative bioavailability of three ondansetron preparations in healthy subjects
M Manorot, N Rojanasatien, B Kumsorn

REVIEWS

The sedative side effects of antihistamines (AH;)
P Akarasereenont

Nimesulide: A nonsteroidal antiinflammatory drug as selective COX-2 inhibitor
C Suthisisang

NEW DRUGS

Celecoxib: The first specific COX-2 inhibitor
P Akarasereenont

Leflunomide: DMARD for rheumatoid arthritis
C Iithipanichpong

Piribedil: The selective D,/D; dopamine receptor agonist
L Phivthong-ngam, Y Sanbarinda

PHARMACOLOGICAL DIGEST




: Pharmacological and Therapeutic Sbciety of Thailand
Executive Committee
1998-1999

Advisory Executive Committee Amnuay Thithapandha
Boonchua Dhorranintra
Kanchana Ketsa-ard
Monthira Tankeyoon
Orapan Matungkasombat
Sunan Rojanawipat

All Heads of Pharmacological Departments in Thailand

President Sumana Chompoothaweep
9
Pre-president Borpit Klangkalya
Vice president Srichan Pornjirasilp
Secretary General Supeecha Wittayalertpanya
Academy Kittima Sriwattanakul
Treasurer Supen Patharagitwanich
Hospitality Pornthip Supawilai
@
Editors Supatra Srichairat
Register Nisamanee Satayabun
Newsletters Wacharee Limpanasithikul
Councillors Adisak Wongkajornsilp
Benjamas Chanchawee
Chaicharn Sangdee
Dhasanai Sariyachan ‘_
Laddawal Phivthong-ngam
Peerapol Euswas
a

Prapawadee Puapairoj
Pravit Akarasereenont (
Supaporn Pongsakorn

Surachai Unchern

Udom Chantraraksri

Wanee Taweesap

Warungkana Chidchuangchai
|
|
I
|




101

'Editorial

In the preceding year, there is an increasing number of new drugs discovered. The new NSAIDs, as
highly specific COX-2 inhibitor will be an exemplar of drugs in the next century. Of course, there is
only a half-year from now. It is not surprising at all if there are a lot of researchs focused on COX
related to some pathogenetic diseases such as Alzeimer’s disease (AD), since epidemiological studies
have pointed to a reduce risk of AD among users of anti-inflammatory drug. In the near future,
NSAIDs, which block COX-2 enzyme activity and reduce cerebral synthesis of cytokine, might be the
answer of this observation.

In this issue, there are two articles which give us more detail about two NSAIDs showing to be more
selective in the inhibition of COX-2. However, the highlight of this issue is not only about the COX-2
story, the interesting review of nonsedating antihistamines which mention about all the drugs in this
group and adverse effects found in some drugs, will update your knowledge in a few minutes.

Lastly, but certainly not least, there will be more dynamic change in this journal. In the next issue, I
suspect there will be much more emphasis on the development of information technologies to manage
the processes of drug discovery. This journal will be on duty to collect, manage, and analyze the data
stream and inform you the development of new medicines. Your comment and recommendation are

always expected.

Supatra Srichairat

Editor
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THE SYNERGISTIC EFFECTS OF DOPAMINE AND FUROSEMIDE ON
RENAL HEMODYNAMICS IN ANESTHETIZED DOGS INJECTED WITH
RUSSELL’S VIPER VENOM

Sopit Thamaree', Visith Sitprija?, Chutinath Harnchariyakul', Nongnuch Thaworn'

! Department of Pharmacology, ? Department of Medicine, Faculty of Medicine, Chulalongkorn
University, Bangkok, Thailand

ABSTRACT

The synergistic effects of dopamine and furosemide on renal hemodynamics in dogs injected with
Russell’s viper venom were studied. The effects of dopamine (infusion of 3 mcg/kg/min) and
furosemide (intravenous injection of 1 mgkg followed by infusion of 1 mg/kg/h) on renal
hemodynamics following a 30 minutes intravenous infusion of Russell’s viper venom (RVV, 0.1 mg/kg)
were conducted in 4 groups of anesthetized male mongrel dogs, weighing 10-15 kg (6 of each group).
In the first group, RVV dissolved in 20 ml of normal saline solution was given alone. In the other 3
groups, dopamine, furosemide or dopamine combined with furosemide were given at the end of RVV
infusion respectively. Plasma and urine collections were made before and at 2, 4, and 6 hours after
RVV infusion. Plasma and urine sample were assayed for inulin, para-amino hippuric acid and
electrolytes. Calculations were made to obtain renal hemodynamic parameters including renal blood
flow (RBF), glomerular filtration rate (GFR), renal vascular resistance (RVR), filtration fraction (FF)

and fractional excretion (FE) of Na and K. The results clearly showed RVV-induced renal
hemodynamic alterations which were interpreted as acute renal failure (ARF). Dopamine alone
produced no improvement of the decreased RBF, GFR, and urine flow rate (V) caused by RVV.
Whereas furosemide alone partly counteracted the effect on renal vasoconstriction resulted from RVV
and partly improved RBF, GFR, and V. Furosemide also exhibited saluretic effect. Interestingly,
combination used of dopamine and furosemide produced renal vasodilation, improvement of RBF and
GFR, diuresis and saluretic effect. The combination of dopamine and furosemide seems to be effective
in prevention of RVV-induced ARF. The increase of NE in group 4 exceeding that seen in group 1 is
presumably due to enzymatic change of DA into NE, whether this effect is mediated by the enzyme
containing in RVV ramains to be further studied.

Key words : Dopamine, Furosemide, Russell’s viper venom, Renal hemodynamics
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INTRODUCTION

Renal failure is common in Russell’s
viper envenomation"?. Previous studies have
been revealed in most instance, that renal
ischemia is very likely a contributing factor,
This might be resulted from shock,
disseminated intravascular coagulation, or
renal vasoconstriction®. Regardless of the
cause, renal vasoconstriction has also been
uniformly found in the initial phase of acute
renal failure (ARF) in many animal models®",
as well as in man'*"* and a marked reduction in
renal blood flow (RBF) has been observed. A
rational way to improve RBF is reducing the
renal vasoconstriction, vasodilators have been
used effectively in animal studies*!", as well as
in patients with ARF'®", Studies have shown
that subpharmacological doses of dopamine
interact with specific dopaminergic intrarenal
receptors to reduce renal vascular resistance
and improve cortical vasculature'®. However,
there was no improvement in the glomerular
filtration rate (GFR) in these studies despite a
reduction of renal vascular resistance (RVR).
Large doses of furosemide has been reported to
be effective in some animal models®?
However, in some cases, failure of protection
seemed to be due to late administration of the
divretic®®*** on one hand, and renal
vasoconstriction, on the other hand, may have
prevented access of furosemide to a critical
intrarenal locus. A combination of dopamine, a
renal vasodilator, with furosemide has been
suggested to reverse ARF in four patients since
1970, Study in experimental dogs has
confirmed that dopamine plus furosemide has a
synergistic effect in preventing the early
pathophysiologic changes associated with
ARF”. This combination has been used
successfully in oliguric patients’®?’, In
Russell’s viper venom (RVV)-induced ARF,
the prevention involves maintaining an
adequate degree of hydration and neutralizing
the venom with specific antivenoms. However,
the renal vasoconstriction may minimize the
increase of RBF and GFR. Therefore, the
present study was carried out to investigate a
synergistic effect of subpharmacological doses
of dopamine and furosemide in preventing
acute renal failure induced by RVV in dogs.

MATERIALS AND METHODS
Twenty-four male mongrel dogs,

weighing 10-15 kg, were divided into 4 groups,
6 in each group. They were anesthetized with
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pentobarbital sodium (25 mg/kg).
Supplementary doses of 25-50 mg were given
as needed to maintain the anesthetic state
throughout the study. The dogs were fasted
overnight, but were allowed free access to
water. In all dogs, femoral artery cannulation
was made to record arterial blood pressure and
heart rate (HR) on a Grass Physiograph and for
blood sample collection. Femoral vein was
cannulated for normal saline infusion and
continual sustaining inulin and p-aminohip-
puric acid (PAH) infusion for renal hemody-
namic studies. Urine was collected from the
respective kidney by ureteric catheterization. A
primary dose of PAH and inulin dissolved in
normal saline solution (NSS) was given
intravenously followed by continuous infusion
of these substances at the rate of 1.6 ml/min to
achieve plasma levels of approximately 0.03
mg/ml and 0.20 mg/ml of PAH and inulin
respectively. RVV in lyophilized form was
produced and supplied by the Science Division
of the Thai Red Cross Society.

Experimental Design

Before-after experiments were con-
ducted in 4 groups of 24 dogs. After a control
period of 60 min, RVV (0.1 mgkg body
weight) dissolved in 20 ml of normal saline
solution (NSS) was infused intravenously
within a period of 30 min. At the end of RVV
infusion, dogs in group 1 were infused with
NSS, dogs in group 2 were infused with
dopamine at a dose of 3 mcg/kg/min, dogs in
group 3 were given furosemide at a bolus dose
of 1 mg/kg intravenously followed by infusion
of 1 mg/kg/h, and dogs in group 4 were given
both dopamine and furosemide at the same
dosage regimens as in group 2 and group 3
throughout  the  experimental  period.
Determinations of MAP, HR, renal hemodyna-
mics including renal blood flow (RBF),
glomerular filtration rate (GFR), urine flow
rate (V), renal vascular resistance (RVR),
filtration fraction (FF), and fractional excretion
of sodium (FEy,) and potassium (FEg) were
made before RVV infusion (control period),
and at 2, 4 and 6 hours thereafter. Plasma
concentrations of catecholamines, consisting of
norepinephrine (NE), epinephrine (E) and
dopamine (DA), were measured in group 1 and
group 4.
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Table 2 Effects on renal hemodynamics and plasma catecholamines, of RVV (0.1 mg/kg) infused over

a period of 30 min in dogs (n=6)

Parameters Control Time after RVV infusion
60 min 4h 6h

RBF, ml/min/kg 19.36 £ 7.66 3.28+3.10° 1.56+1.24* 0.60 £ 0.48*
GFR, ml/min/kg 2.78 £ 1.00 0.20+0.12° 0.16+0.10* 0.12+£0.08*°
V, ul/min/kg 125.40£ 102.2 5.00£3.30° 3.40+250° 250+2.10°
RVR, dyne-sec/cm’ 32,223 £ 6,543 181,092+25,628* 436,813 £+43,430 1,157,932462,196°
FF, % 22.57+3.84 21.52+20.13 19.76 £ 9.30 31.37+£13.30
FExa., % 1.80+£0.37 1.42 £ 1.13 1.81 £ 1.04 1.80 £ 1.63
FEx , % 33.12+£15.82 24,40+ 13.83 39.53+£18.03 36.50+ 18.74
NE, ng/ml 48.74 £ 9.19 97.97+94°% ND 51.89 +37.85
E, ng/ml 11.73 £4.89 12.78 £3.8 ND 7.7+299
DA, ng/ml 536 +7.34 8.75+17.22 ND 63+£75

NE = Norepinephrine, E = Epinephrine, DA = Dopamine

*p < 0.05, when compared with the control period

ND = No data

Techniques

Renal plasma flow (RPF) and GFR were
measured by PAH and inulin clearances using
standard techniques®™®. Plasma and urine
concentrations of inulin and PAH were
measured by methods described by Davidson
and Sackner’® and Smith®®. RBF was calculated
from RPF and packed cell volume. RVR was
calculated from MAP and RBF. Sodium and
potassium were measured by flame photometer
(Klina Flame, Beckman). Plasma
concentrations of  catecholamines  were
measured by a high performance liquid
chromatography (HPLC) using an
electrochemical detector (ECD)*"*2,

Statistical Analysis

All values were expressed as mean *
SD. The data were analysed by Student’s
paired t test (within groups). For differences
amoung groups, analysis of variance was
used”®. A P-value < 0.05 was considered
statistically significant.

RESULTS

Effects on MAP and HR

In Table 1, the effects of dopamine,
furosemide alone and their combination on
MAP and HR in 4 groups of dogs were
compared. There was a significant reduction in
MAP immediately after venom infusion in all
groups and it gradually returned to control
level within 2 hours. HR was significantly
decreased ranging from 19-27 % throughout
the experimental period.

Effects on Renal Hemodynamics

Group 1. Effects of Intravenous Infusion of
RVV

RBF, GFR and V were significantly
decreased, RVR was significantly increased
following venom infusion. FF, FEy, and FEg
changed slightly and a small reduction at 2
hour following venom infusion was observed
(Table 2).

Group 2. Effects of Dopamine Given after RVV
Infusion

RBF, GFR and V were significantly
decreased while RVR was significantly
increased, but the effects seemed to be less
than those observed in group 1. It was noted
that, at 2 hour, this group showed the highest
value of RVR. FF was increased whereas FEy,
and FEy changed slightly.
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Table 3 Effects of dopamine (infusion of 3 mcg/kg/min) on renal hemodynamics in dogs infused with

RVV (n=6)
Parameters Control Time after RVV infusion
60 min 2h 4h 6h

RBF, ml/min/kg 18.96 + 4.74 1.58+1.64° 3.68+3.88° 3.76+£2.92°
GFR, ml/min/kg 3.06+£0.58 036+0.52° 0.72+£0.74° 0.74+0.54°

V, pl/min/kg 121.60 £ 89.60 74+£240° 10.60 +7.20° 220+1.00°
RVR, dyne-sec/cm® 34,393 +7,199 424,535+ 56,896" 189,808 +30,096° 195,270+ 53,320°
FF, % 23.95+3.64 37.06 £ 13.38 3439+ 13.55 41.13 £24.96
FEna., % 1.72 £ 1.10 1.79 £ 1.40 1.35+0.98 2391 1.16
FEx , % 3539+ 7.55 5449 £ 21.16 43.09 + 11.35 41.14 £ 8.09

*p < 0.05, when compared with the control period

Group 3. Effects of Furosemide Given after
RVV Infusion

RBF, GFR and V were gradually
decreased, a significant decrease was observed
at 4 and 6 hour. RVR was increased slowly and
showed no significant difference. FF remained
unchanged whereas FEy, and FEg were
increased (Table 4).

RBF changed only slightly at 2 hour
and significant decreases at 4 and 6 hour were
observed, however the RBF was found signifi-
cantly different from the other three groups.
GFR remained unchanged and showed
significant difference from the other three
groups. Interestingly, V was increased
throughout the experimental period and found
significant difference when compared to the
other 3 groups. FF was slightly increased

Group 4. Effects of Dopamine Combined with whereas FEy, and FEyx were markedly
Furosemide Given after RVV Infusion increased (Table 5).
Table 4 Effects of furosemide (iv. bolus dose of 1 mg/kg and 1 mg/kg/h infusion) on renal
hemodynamics in dogs infused with RVV (n=6)
Parameters Control Time after RVV infusion
60 min 2h 4h 6h
RBF, ml/min/kg 18.36 £ 10.20 13.08 £ 7.08 4.52+274° 2.68+1.88°
GFR, ml/min/kg 254+1.28 1.40 £ 1.06 0.72+0.56° 0.40+£042°
V, ul/min/kg 124.0 £ 69.2 128.4 £ 98.4 72.2+64.4° 476+ 43.8°
RVR, clyne—sec/cm5 35,634 + 4,443 46,716 + 15,815 141,203 £21,795 238,746 £ 40,274
FF, % 25.81 £ 14.15 23.42 £ 13.50 24,55 +5.71 26.09+ 4.02
FEn., % 1.71 £0.37 6.55+2.39° 6.31 +3.27 526211
FEx, % 38.92+10.14 41.17 £ 12.96 48.94 £ 9.38 48.25 + 18.41

* p < 0.05, when compared with the control period
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Table 5 Effects of dopamine (infusion of 3 meg/kg/min) combined with furosemide (iv. bolus dose of
1 mg/kg and 1 mg/kg/h infusion) on renal hemodynamics and plasma catecholamines in dogs
infused with RVV (n=6)

Parameters Control Time after RVV infusion
60 min 2h 4h 6h

RBF, ml/min/kg 19.00 + 3.62 16.12+4.16° 1118 +2.64 % 870+ 1.82°%®
GFR, ml/min/kg 234 £0.52 2.06+0.18° 2.12+1.20° 146 +£0.74°
V, ul/min/kg 123.2+93.2 240.2 £88.4 227.6+137.0° 169.6 + 88.6°
RVR, dyne-sec/cm® 32,694+ 9,869  35,558+21,533°  54,846+22,015%  71,522429,590
FF, % 21.23 +4.06 20.10 +5.04 28.10 £ 11.52 31.01 +12.88
FEy,, % 1.94+0.85 7.94+137% 7.02+4.51% 6.56+ 123
FEx , % 34.69 + 10.82 58.68 +19.17° 68.45 +34.99° 67.16 £29.24*
NE, ng/ml 49.93 £ 19.60 136.89 +39.94* ND 256.33 £201.3
E, ng/ml 9.57+3.2 28.50 + 19.95 ND 20.13 +22.69
DA, ng/ml 5.12+7.18 15.78 + 12.00 ND 734.29+173.18 ®

NE = Norepinephrine, E = Epinephrine, DA = Dopamine

2 p < 0.05, when compared with the control period

® p <0.05, when compared with the groups given RVV, RVV & DA, RVV & F
© p < 0.05, when compared with the groups given RVV, RVV & DA

ND = No data

Effects on Plasma Catecholaniine
Concentrations

Plasma catecholamines were
measured in group 1 and group 4, the results
showed significant increases in NE levels at 2
hour in both groups whereas E was slightly
increased in both groups and DA was also
increased slightly in group 1. Interestingly, DA
was significantly increased at 6 hour in group
4.

DISCUSSION

Intravenous infusion of RVV into
the anesthetized dogs produced a reduction of
MAP, RBF and urine flow rate (V). The results
agreed with those previously reported™™!. A
marked reduction in MAP was partly
prostaglandin mediated since indomethacin
could inhibit this effect’* and phospholipase A,
(PLA,), a constituent in RVV®, was
demonstrated to increase plasma
prostacyclin®®, a vasodilator generated from
endothelial cells’’. Other slow reacting
substances, released by PLA; of RVV, could
also be responsible for the reduction in MAP*,

A slight elevation of MAP in dogs given RVV
was presumably due to sympathetic stimula-
tion and renin-angiotensin activation whereas
dopamine exerted a positive inotropic effect on
the myocardium, through p,-adrenergic
receptors™. Persistent reduction in RBF, GFR
and V, and elevation of RVR following RVV
infusion were compatible with acute renal
failure though FF, FEy, and FE¢ showed slight
changes. These effects could be attributable for
by renal vasoconstriction which resulted from
renin-angiotensin activation since angio-tensin
converting enzyme inhibitor ws shown to
improve renal hemodynamic alterations
induced by RVV* and PLA, from RVV was
demonstrated to increase plasma renin activity
in rats®,

Dopamine, a catecholamine possess-
ing renal vasodilating effect upon stimulation
of DA,-dopaminergic receptors at low concen-
tration, did not cause an increase in GFR and
RBF as expected, no improvement of renal
hemodynamic alterations evoked by RVV was
observed. The result was interesting with
respect to RVR, the higher increasing of RVR
was observed at 2 hours after RVV infusion in
the group given dopamine. Although dopamine
can cause the release of norepinephrine from
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nerve terminals, it occurs at somewhat higher
concentrations’'. At low concentration as used
in this present study, the renal vasoconstriction
may be due to conversion of dopamine into
norepinephrine  since  dopamine  given
intravenously is partly converted into
norepinephrine as well as inactive metabolic
products of monoamine oxidase and catechol-
O-methyl transferase enzymes'. As known,
RVV-contains several enzymes", among these,
L-amino acid oxidase may be capable of
converting dopamine into norepinephrine
which induces vasoconstric-tion.
Unfortunately, there was no data on plasma
catecholamines in group 2. Furosemide, a
potent diuretic, showed some improvement of
renal hemodynamics as seen at 2 hours after
RVV infusion that only 29% decrement in
RBF was observed compared to 83% decrease
in group given RVV alone. Whereas GFR was
decreased by approximate-ly 45% compared to
93% decrease in group given RVV plus
furosemide and group given RVV alone,
respectively. The results indicated that renal
vasodilation evoked by furosemide could
partly restore renal perfusion at early phase.
Furosemide could not overcome the effects of
RVV on RBF at the late phase but furosemide
showed a profound natriuresis and kaliuresis
despite 'V was increased to the level
approximately 38-58% of the control level.
Furosemide, as called loop diuretic,
binds to the Na*-K"-2CI" symporter in the thick
ascending limb* and blocks its function,
bringing salt transport in this segment of the
nephron to a virtual standstill. The effects of
furosemide on RBF, however, are notoriously
variable. The mechanism of the increase in
RBF is probably prostaglandins mediated®,
prostaglandins, particularly prostacyclin, may
also play an important role in mediating the
renin release response to loop diuretics™. This
effect is due to interference with NaCl
transport by the macula densa, to reflex
activation of sympathetic nervous system and
to stimulation of the intrarenal baroreceptor
mechanism. Interestingly, dopamine combined
with furosemide showed prominent effects on
improvement of renal hemodynamics which
were altered by RVV. RBF and GFR were
almost maintained during the first 2 hours,
afterward the decrease was less prominent.
Combined dopamine and furosemide
clearly showed diuresis, natriuresis and
kaliuresis. The use of dopamine at subpharma-
cological doses plus furosemide in ARF
therapy was first used by Lindner et al. 2 and

Sopit Thamaree

this combined regimen has been used
successfully in ARF associated with various
causes”?’. The studies have shown that
subpharmacological doses of dopamine
interact with specific dopaminergic intrarenal
receptors to reduce renal vascular resistance
and improve cortical perfusion®. On the other
hand, furosemide enhances synthesis of intra-
renal vasodilating prostaglandins with a
consequent redistribution ot blood flow from
medulla to cortex. Furthermore, it is possible
that the renal responses to furosemide may
involve endogenous dopamine*”*, thus renal
vasodilation facilitates furosemide to the site of
its action in the kidney. The data on plasma
catecholamines in group 4 showed significant
increases in NE and DA. Plasma NE was
slightly higher in group 4 than the group given
RVV alone, while plasma DA was apparently
increased in the group given DA and
furosemide. Unfortunately, there was no data
on plasma catecholamines in the group given
RVV & DA or furosemide. Whether DA is
enzymatically changed into NE by the action of
enzymes containing in the RVV or furosemide
enhances endogenous dopamine release in this
model remains to be further studied.

In conclusion, apart from direct
nephrotoxicity of RVV, ischemia is likely to be
the common cause of ARF induced by RVV,
The pharmacologic intervention in ARF may
involve those related to its consequences. The
prevention of RVV-induced ARF may involve
maintaining an adequate degree of hydration
and neutralizing the venom with specific
antivenoms. A combination of dopamine in
low doses with furosemide seems to be a
rational method to reverse oliguria and
improve renal hemodynamics in RVV induced
ARF, care should be taken where dopamine is
used since exogenous dopamine may be
converted by the action of RVV containing
enzyme into vasoconstricting norepinephrine.
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COMPARATIVE BIOAVAILABILITY OF THREE ONDANSETRON
PREPARATIONS IN HEALTHY SUBJECTS

Maleeya Manorot, Noppamas Rojanasatien, Boonyium Kumsorn

Division of Clinical Pharmacology, Department of Pharmacology, Faculty of Medicine, Chiang Mai
University, Chiang Mai, THAILAND

ABSTRACT

The bioequivalence of three oral preparations of generic ondansetron were evaluated; Onsia 8% (generic
product A) and Onsia 4% (generic product B) manufactured by the Siam Bheasach, Thailand, as test
preparations and Zofran® (Glaxo Wellcome), as reference preparation. The three preparations were
administered as a single oral dose of 8 mg according to a randomized three-period crossover design to
12 healthy Thai male volunteers. After drug administration, serial blood samples were collected over a
period of 24 hours. Ondansetron plasma concentrations were measured using HPLC with UV/VIS
detection at 305 nm. Pharmacokinetic parameters were derived by noncompartmental pharmacokinetic
method. The 90% CI of the ratio of AUC,.,, and C,,, of generic product AlZofran® on log transformed
data were 0.90-1.15 and 0.95-1.21, respectively, and were 0.92-1.25 and 0.91-1.19 for AUC,_,, and Cpax
of generic product B /Zofran®, respectively. These values were well within the bioequivalence range of
0.8-1.25. The mean difference of Ty between generic product A - Zofran® and generic product B-
Zofran® were 15% and 6%, respectively. These values were less than 20%, an US-FDA acceptable
value for T, difference. Thus, the three preparations could be considered bioequivalent regarding rate
and extent of absorption and they can be used interchangeably when cost-effectiveness is concerned.
Key words : ondansetron, bioequivalence
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INTRODUCTION

Ondansetron is a selective 5-HT;
receptor antagonist with antiemetic proper-
ties". It is now approved for use in the
prevention of nausea and vomiting associated
with cancer chemotherapy. In healthy
volunteers, the drug is well absorbed from the
gut and undergoes limited first-pass
metabolism. The drug is first detected in
plasma 30 minutes after a single 8 mg oral
administration. The average time to reach peak
conceniration is 1-3 hours and the peak
concentrations range between 20-40 pg/L>**¢,
Its oral bioavailability is approximately 56-
70%"*°. The dispositions of ondansetron
following both oral and intravenous dosing are
similar with a terminal elimination half-life of
3-5 hours®™®. The drug is extensively
metabolized by the liver and the hepatic
oxidative metabolism accounts for more than
95% ondansetron clearance from the body®.
The extent and rate of ondansetron's absorption
are greater in women than in men. Slower
clearance, smaller apparent volume of
distribution and higher absolute bioavailability
resulted in higher plasma ondansetron levels in
women. Nonetheless, clinical significance of
gender-related differences of its disposition is
not known. Ondansetron is generally well
tolerated. Toxicities are mild and transient,
including headache, dizziness, constipation and
rarely, anaphylaxis and hypotension®’.

Ondansetron in the range of 8-32
mg/day is generally recommended for
prevention and/or treatment of nausea and
vomiting associated with cancer chemotherapy
and post-operation. Since any different
manufacturing process at different
manufacturers may affect their drug
preparations, and thus, their pharmacokinetics
and their bioequivalence. Therefore, the
purpose of this study was to compare the
bioavailability of generic ondansetron oral
preparations (Onsia@', Siam Bheasach,
Bangkok, Thailand) and the innovator’s
preparation (Zofran®, Glaxo Wellcome) in
healthy Thai male volunteers.

MATERIALS AND METHODS

Subjects

Since gender is a factor affecting
ondansetron pharmacokinetics, only male

Maleeya Manorot

volunteers were enrolled in this study’. Twelve
healthy adult male volunteers participated in
the study. Their ages ranged from 18-48 years
(mean * SD, 30.3 + 10.5), weights ranged from
51-72 kg (mean £ SD, 64 £ 7.4) and heights
ranged from 158-182 cm (mean + SD, 167.1 =
7.7). Subjects included in the study were
healthy as judged by history, physical
examination, and laboratory investigation.
Laboratory tests that were performed included
complete blood counts and differentials, blood
urea nitrogen, creatinine, alkaline phosphatase,
alanine aminotransferase, aspartate
aminotransferase, and bilirubin. None had a
history or evidence of disease especially
kidney, liver, gastrointestinal, and
hematological diseases. Subjects were
refrained from any medications for 1 week
before, during, and 1 week after the study
period. Cigarette smokers and alcoholic
subjects were excluded from the study. A
written and informed consent was obtained
from each volunteer. The protocol of the study
was approved by the Ethical Committee at
Chiang Mai University, Chiang Mai, Thailand.

Study Drugs

Reference drug : Zofran® (Glaxo Wellcome
Operation, Greenford, UK) 8mg oral tablets
(lot No. L/C 1W0737CC).

Test drugs : Onsia ® (Siam Bheasach, Thailand)
8 mg oral tablets (lot No. T882022),
generic product A (Onsia 8% )

4 mg oral tablets (lot No. T882017),
generic product B (Onsia 4% )

Study Design

Subjects received each freatment in
an open three-period crossover design. Since
the most frequent dosage used clinically of
ondansetron is 8 mg, a tablet of 8 mg Zofran®,
a tablet of 8 mg generic product A, or two
tablets of 4 mg generic product B were
studied. On the study day, subjects were
admitted to the Clinical Pharmacology Unit of
the Department of Pharmacology, the Faculty
of Medicine, Chiang Mai University at 7 AM
after an overnight fast. Baseline vital signs
were measured at the beginning of a visit. A
peripheral intravenous catheter for blood
sample collection was placed into a forearm
vein using aseptic technique. Thereafter,
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subjects were randomized to receive a single
oral dose of 8 mg ondansetron, either a test or
reference preparation with 200 ml of water.
Ten ml aliquots of blood samples were drawn
in sodium heparin tubes just before oral dosing
and at 30 minutes, 1, 1.5, 2, 2.5, 3,4, 6, 8, 12,
15 and 24 hours post dose. Blood samples
were centrifuged within 30 minutes, then the
plasma was kept immediately at -20°C until
analysis. The subjects were asked to remain
fasting for 4 hours into the study. No water was
permitted 2 hours after dosing. Lunch was
served after the 4 hours blood drawn was
completed. The following study visits were at
least 1 week apart from the previous visit. The
same procedure was performed except the
different oral preparation of the other drug
company was administered to the same patient.
The food and fluid intake in all study periods
were identical. The study periods were
separated by 1 week. No drugs, alcohol, or
caffeine-containing beverages were allowed
within 24 hours prior to and during the study.

Analytical Technique

Ondansetron in plasma was
determined by the use of a high performance
liquid chromatography (HPLC) after CN solid-
phase extraction [Accubond, SPE 1ml, 100 mg
CYANO (J&W Scientific, Calif. USA)] and
separation on an Inertsil silica column (Sil 150-
5, 4.6 x 150 mm., GL Sciences Inc.). The
HPLC system consisted of an DUG-3A
degasser and LC-10 AS pump connected to a
SPD-I0OA UV/VIS detector. Separation was
performed at 40 OC on an Inertsil Silica HPLC
column with ultraviolet detection at 305 nm.
The mobile phase was a mixture of 0.025 M
sodium acetate buffer adjusted to pH 4.2 with
glacial acetic acid, and acetonitrile at the ratio
6:4 (v/v). Samples and standards were
prepared with the use of CN solid-phase
extraction. The extraction and evaporation
procedures were carried out on a J&W SPE
Vacuum Manifold and Savant Speed Vac
Concentrator, respectively. This method being
developed was modified from the method
successfully employed in previous studies™’.
Calibration standard (0.5-20.0 ng/ml) and
control plasma were analyzed in duplicate.
Linear regression analysis of peak-heights vs
ondansetron concentrations, consistently gave
coefficients of determinant (R"2) of 0.999 or
better. Ondansetron concentrations in quality
control and study samples were quantified by
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comparison of the peak height with these
standard lines using the external standard
method*’, Samples containing drug concen-
trations in excess of 20 ng/ml were analyzed
after dilution with control plasma to within the
calibration range of the assay. The method was
validated using 5 sets of control samples at 3
different drug concentrations and a single
calibration curve run concurrently for within-
run accuracy and precision. For between-run
assay precision, the six independent assay were
studied on 4 different days. The mean
coefficient of variation of the calculated
concentration values were consistently less
than 10%.

Statistical Methods and Data Analysis

A model-independent pharmaco-
kinetic method was used to derive the
pharmacokinetic parameters with the use of
TOPFIT, a pharmacokinetic data analysis
program for PC. The following parameters
were derived:time to reach the maximal plasma
concentration (T.), the maximal plasma
concentration (Cp.,), area under the concen-
tration-time curve (AUC), mean residence time
(MRT), and plasma elimination half-life ().

The differences in the pharmaco-
kinetic parameters of the generic and the
innovator ondansetron oral preparations given
at the same 8 mg dosage were investigated.
Bioequivalence  testing  comprised  of
assessment with respect to the rate (Crax, Trmax)
and extent (AUC) of ondansetron absorption.
The Cp. and AUC will be analyzed by
parametric method (logarithmically
transformed the data and performed the
analysis of variance to obtain the variance
estimate). Thereafter, using the variance
estimate (S” ) obtained from the analysis of
variance, the 90% confidence intervals (90%
CI) of AUC and C,,, were calculated *. Only
AUC extrapolated to infinity (AUCo.,), @
characteristic of the extent of absorption in the
single dose study was used for the calculation.
It is important that the extrapolation fraction
should not exceed 20 % of the total AUC. The
antilogarithm of the confidence interval would
express the bioequivalence as a ratio of
(Test/Reference) product. The US-FDA and
the Canadian Health Protection Branch accept
the bioequivalence ranges of 0.8-1.25 for the
90 % CI of AUC and C,a.. The T was
statistically analyzed as an absolute difference.
The stipulated bioequivalence range of
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Figure 1

Mean plasma concentration-time curves following a single oral dose of 8 mg.

Zofran®, generic product A, and two tablets of generic product B.

difference of Ty, (test-reference) is + 20% of
the reference T

RESULTS

All subjects completed the study
without any serious adverse effects from

neither  Zofran” (innovator’s product) nor

generic ondansetron (0nsia®). The mean
plasma concentration-times of each preparation
were compared and presented in Figure 1. The
calculated pharmacokinetic parameters
following single oral administration of 8 mg
ondansetron were then summarized and

presented as mean £ SD to compare between
the three preparations (Table 1). Following an
oral administration of a 8 mg dose of
ondansetron (Zofran®, generic product A, and
generic product B), the absorption was rapid
with the mean C,,, (ng/ml) of 39.33 +12.11,
41,75 £ 10.72, and 40.95 + 12.38, respectively.
The mean AUC ., (ng.hr/ml) of Zofran®,
generic product A, and generic product B were
253.95 + 127.54, 241.49 £ 76.93, and 257.25 £
89.82, respectively.

Table 2 illustrates the mean and 90%
CI of the ratio (generic product A/Zofran® and
generic product B/ Zofran®) of the Cyax, AUC

Table 1 Comparison of ondansetron pharmacokinetic parameters (mean + SD) following single oral
administration of 8 mg Zofran®, generic product A , and generic product B.

Parameters Zofran® Generic product A Generic product B
Cax (ng/ml) 39.33 +12.11 41.75+£10.72 40.95+12.38

Trmax (hr) 1.21+0.26 1.42 +0.36 1.29 £0.33
AUC,.., (ng.hr/ml) 253.95 + 127.54 241.49 £76.93 257.25 £ 89.82
MRT (hr) 7.23 £ 1.65 6.76 £ 1.47 7.41 £ 1.27

ty (hr) 5.57 +1.01 4.70 +1.39 5.61 £0.63
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Table 2 Parametric 90% confidence intervals (90%CI) of the mean pharmacokinetic parameters of
the test (generic product A and generic product B) and the reference preparation (Zofran®).

Parameters Generic producet A/Zofran® Generic product B/Zofran®
Mean 90% CI Mean 90% CI

AUC,., (ng.hr/ml) 1.02 0.90-1.15 1.08 0.92-1.25

Cax (ng/ml) 1.07 0.95-1.21 1.04 0.91-1.19

Parameter [generic product A - Zofran®] [generic product B - Zofran®)

% T nay difference 15% 6%

0, @5 well as the differences of T, between
the test and reference preparations. The percent
differences of T, (generic product A and
generic product B-Zofran®) were 15% and 6%,
respectively.

DISCUSSION

The bioequivalence of the three
preparations of ondansetron tablets were
evaluated in this study. The average AUC-
extrapolated portion was less than 10 % of the
total AUC, since the blood sampling time is
long enough and this assay was fairly sensitive.
The mean Cg,, values of a 8 mg dose of
ondansetron (Zofran®, generic product A, and
generic product B) compared favorably well
with mean values reported in the literature (20-
40 ng/ml) and were not different statistically
between the three preparations. The three
preparations were rapidly absorbed and
reached the mean Ty, (hour) of 1.21 £ 0.26,
1.42 + 0.36, and 1.29 + 0.33, respectively. The
mean T, of ondansetron in healthy male
volunteers was consistent with the values
reported in the literature (3-5 hours). The MRT
of the three preparations are nearly identical
and were not statistically different between
these preparations. The means (parametric
90% Cl) of the ratios ( generic product A /
Zofran® and generic product B / Zofran®) of
AUC o, and C,, were well within the
bioequivalence range of 0.8-1.25 for the ratios
(Test/Reference) of AUC and C,a, as
established by the US-FDA. A small range of
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THE SEDATIVE SIDE EFFECTS OF ANTIHISTAMINES (AH;)

Pravit Akarasereenont

Department of Pharmacology, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok
10700, THAILAND.

ABSTRACT

Sedation is regarded as a common side effect of most antihistamines, more formally termed
H, receptor antagonists (AH,), of which their locus and mechanism of action in the human brain
remains unknown. The hypothesis is that histamine acts at cortical H; receptors to enhance behavioral
arousal, thus the blockade of the H,; receptors by AH,; induces sedation. Consequently, second
generation AH, has been developed with the goal to reduce CNS side effects including sedating effect
by decreasing the drug penetration through blood brain barrier and increasing its peripheral H, receptor
binding affinity. However, as cardiac side effects of the second generation AH; such as terfenadine and
astemizole have been increasingly reported, third generation AH,, such as fexofenadine, are developed
to attenuate cardiac side effects using active metabolite criteria. This classification is still in
controversy as recently cardiac effect of fexofenadine has been reported. This article will only
summarize the sedative and CNS effects of these new generation AH; which have been reported, i.e.,
terfenadine, astemizole, loratadine, cetirizine and fexofenadine.
Key words : CNS, histamine, adverse effect
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mad 1 MSIONNENUBY AH, Totandegnd sedation
NAMUDY AH, MIaENE
Sedating AH, chlorpheniramine, brompheniramine, dimenhydrinate, pyrilamine,
cyproheptadine, hydroxyzine, oxatomide, mequitazine, promethazine,
ketotifen '
Nonsedating AH, terfenadine, astemizole, loratadine, cetirizine‘, fexofenadine
" fisrenuiiagn sedation va9en Toog@emguangudalif cetirizine aflundgausa sedating AH,
e = = o wa 2 @ 1
137191 2 l‘lJTE.I'ULTIEI'UI..f'lﬂ?ﬁﬂ‘l-!ﬁ'lﬁm{Llazﬂmﬁlmmﬂﬁ’lﬂﬂﬁzﬂ'ﬂ\i first uWwar second/third
generation AH,
Properties (Sedating AH,) (Nonsedating AH,)
First generation AH, Second/Third generation AH,
Pharmacokinetic
profile
Absorption Rapid Rapid
Tma.t 2-3h 1-3h
Tin 2-4 h (e.g. diphenhydramine) 7-24 h (most), 1-2 wk (astemizole)
20-25 h (e.g. chlorpheniramine)
Distribution Large volume Large volume
Metabolism Hepatic Hepatic
CYP450 CYP450
Inactive metabolites Some active metabolites
Elimination Slow, renal Renal (most), fecal/biliary (astemizole)
Efficacy profile
H; binding Competitive/reversible Non-competitive
Safety profile .
CNS effects Sedation No sedation
Suppression/stimulation
Cardiac effects None Torsades (terfenadine, astemizole)
Other side effects Anticholinergic Anticholinergic (cetirizine)
Antimuscarinic Weight gain (astemizole)
Antiadrenergic

Drug interactions

Minimal significance

Some significance via CYP450

There are some reports on cetirizine sedating side effect.
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msei 3 asuiisundseaumanfiazauaniAndidyuasenlungy nonsedating (second/third
generation) AH,
Properties Terfenadine Astemizole Loratadine Cetirizine Fexofenadine
Ty 2.5h* 1h 1h 1h 1h
Th’Z 3.5h* 20h 8.4h
6-12 h** 7-11 d** 28 h* 9h 12-14h
Absorption Decreased with Decreased with No food No food Decreased with
food food effect effect food
Protein binding 97% 96.7% 97% 93% 50-70%
70%* 73-77%*
First pass Extensive Extensive Extensive Limited Limited
metabolism P450-CYP3A4 P450-CYP3A4  P450-CYP3A4
(hepatic) P450-CYP2D6

Active metabolites Carboxylated

Elimination

urinary 40%
fecal 60% Primarily fecal
Dose 60 mg 10 mg
BID QD
Onset of action 1-2h 1-5 days

Hydroxylated

Descarbo- None None
ethoxylated

50% 70% 11%
50% 10% 80%
10mg 10 mg 60 mg
QD QD BID
1-2 h 1-2 h 1-2 h

* = refers to active metabolite, ** = parent drug and metabolite
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AH; Sedative effect Impair cognitive and
psychomotor function
First generation AH,
Ethanolamine and phenothiazine groups - Yes
e.g. dimenhydrinate, diphenhydramine,
promethazine, mequitazine
Other groups +++ Yes
e.g. chlorpheniramine, brompheniramine
Second generation AH,
Terfenadine +- No
Astemizole +E No
Loratadine +/- No
Third generation AH,
Cetirizine ++ +
Fexofenadine +- No'

- = no sedation, + = lowest sedation, ++ = low sedation, +++ = high sedation, ++++ = highest sedation,
. * . . . .
+ = equivocal result reports, = on assumption as active metabolite of terfenadine
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NIMESULIDE : A NONSTEROIDAL ANTI-INFLAMMATORY DRUG AS
SELECTIVE COX-2 INHIBITOR

Chuthamanee Suthisisang

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

ABSTRACT

Nimesuride (4-nitro-2-phenoxymethane-sulfonanilide) is a selective COX-2 inhibitor which
belongs to the sulfonanilide family. This sulfonanilide or methylsulfonyl group is important for COX-2
selectivity. Nimesulide has been demonstrated to have higher selectivity for COX-2 than for COX-1 in
several in vitro assay systems using either purified COX-1 and COX-2 preparations or whole cell
preparations. In vivo and ex vivo experiments also showed that nimesuride at the dose of 100 mg bid
had no effect on COX-1 as estimated by no changes of serum thromboxane B, (TXB,) and urinary
prostanoids (TXB, and 6-keto-PGFy ) were found. Several other mechanisms for antiinflammatory
action of nimesulide have been proposed. These are oxygen radical scavenger, inhibition of superoxide
anion production by neutrophils, anti-anaphylactic and antihistaminic activity and enhancement of
phosphorylation and transcriptional activity of glucocorticoid receptors. Its efficacy has been well
established for fever, osteoarthritis, rheumatoid arthritis and postoperative pain. Nimesulide is also
useful in NSAIDs-intolerant patients, since its chemical structure is unrelated to other acidic NSAIDs.
Nimesulide is well-tolerated with few gastrointestinal side effects. However, it should be used with
caution if higher dose (e.g. 200 mg bid) is prescribed and in patients with preexisting liver disease.

Key words : PGs, NSAIDs, cyclooxygenase
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CF, F,
\
, N /N
P450 2C9 3
Hydroxylation
Celecoxib Inactive Alcohol
SO,NH, Metabolite S0, NH,
CF, CF,

Glucuronide-0O0

Glucuronide of the'

Acid Metabolite SO, NH,

P = . 1
sUi 2 mswdeuulaswas celecoxib Tushame

A15799 1

Oxidation
,N
Conjugation ‘
(oo fj

AMNLATIaUMTNTY84 celecoxib

Inactive Acid

Metabolite (major) =0 HH;

an¥UENIATTRAUAENS Amandgaumans
Oral bioavailability 75 %
Plasma binding protein 97 %
Peak plasma concentration (C, ) 705 ng/ml
Time to peak plasma concentration (T, ) 1-3h
Onset of action 45-60 min
Volume of distribution (Vd) 400 L/70kg
Metabolism via CYP450 2C9 (extensive)
Half-life (T %2) 10-12h

Renal clearance

Excretion

500ml/min/70kg
Bile (579) and urine (299%)
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1. Osteoarthritis (OA)
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2. Rheumatoid arthritis (RA)
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Leflunomide: DMARD for rheumatoid arthritis

Chandhanee Itthipanichpong

Department of Pharmacology, Faculty of Medicine, Chulalongkorn University,

Bangkok 10330, Thailand

Rheumatoid arthritis (RA) (i
Tsaniishumuiilaifladies (autoimmune
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dehydro-
genase (DHODH) aehaldoms © uag

yeLou L dihydroorotate
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dihydroorotate dehydrogenase Qziagui
amudnTubes A 77 1726 figinhms
Fafidade

HUEN  tyrosine  kinase

Go — G,
(Resting)
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*
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Dihydroorotate
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cell cycle (DHODH = dihydroorotate dehydrogenase)
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35 un./nn./u Tunydudnstamilenh
Tiifedasnaulaamsld  proteoglycan
(proteoglycan induced arthritis) W
12 day wud leflunomide §13150a0
PUIUMSHAM IDNEFULUUEREUNIY an

antibody titer LL% autoreactive antibody22

(ndzaUAFNT
NNMSANBUNFTBUMFNTVDI

leflunomide Tuaenaiasnigummw
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Unéd® wudile leflunomide ngsnme
us1  80% waﬁmgmﬂﬁﬂmtﬂaﬂﬂtﬂu
ATT7 1726 (M,) %@Lﬂﬂﬁﬁﬂﬂﬂﬂﬂﬁﬂ
1M 8 (active metabolite) WA metabolite
514 ‘) ianaBia 18y trifluoromethylalanine
(TRMA) FewuludGinaiiasnn @e
himsulasuuss leflunomide Hiaduly
Samefmimaduamsuasuiiashy
fuasausn (first-pass metabolism) i
10 leflunomide  Tusnmeiiszdudlal
snsaasanuls  msdanvunduaau-
Mansues leflunomide FuTumsdnu
IndERaumManTua M,

M, e volume of distribution i
(Vss = 0.13 aas/nn.)  uazqunu
albumin u@Eemsnnni 99.3 % A%
#n (elimination half-life) @AMy
11.1 W uaz 14 M &wsumsiu
Usemuen  asadisauazmssulsemuen
WEASIMNAGU  Clearance  dien
Uszanar 51 aa. /Al enludenaziing
M steady state 20 FUMEMWEIRIN
M55uUsemuen  Bioavailability 784
leflunomide Tusramadieniszann 80%

M, gmﬂﬁﬂuuﬂamazﬁuaanmﬂ
ametmeilaganzuasid wuh 909
999 leflunomide  Mghgimenzgni
panmaildEnzuazaInsy Metabolite 7
wuludlaamzandvgdly  leflunomide
glucuronide W% oxanilic acid derivative
289 M, UWasmMsiuegds metabolites
aanmatiaamzazieduly 96 Falususn
Wudwlnai wEINTeENUM ST Ut

matlaane
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Group | No. of patients Treatment Loading dose Duration of study
number (n) (mg once daily) (mg) (weeks)
1 95 Leflunomide 5 Leflunomide 50 24
2 101 Leflunomide 10 Leflunomide 100 24
3 104 Leflunomide 25 Leflunomide 100 24
4 102 Placebo Placebo 24
7Y 402

Uszdniamlumsdnungihe RA™
1. msdnwlugihe RA phase IT
A J ° ¥
wamzinezasenfinaiin gl
tha msdnwilugihs S 402 au
] L2 L s A
Tosudaghedhi 4 ngudaensed 1
aj'ﬂ’mﬂa:u 1-3 Iﬁ%'u lefluno-
mide loading dose tWaliszaumludan
g steady state e384 Hams@ntn
WU ﬂfcjm‘fj’ﬂmﬁlﬁ%'um leflunomide 25
r A‘S v o = ) 1 a‘
un. Juazasa Iiualumssnwmaniingun
var 1] of o Qs P-W-9 3
165U placebo asniitsdAYNNaDd N9
Tuwdwaamsia  primary outcome U@z
secondary outcome
330 primary outcome loun
ar o v n‘
1. nisHvuIvINTenUIauazulIn
(tender and swollen joint count)
9. MsldezuuumMsiIanazuINYaITD
(tender and swollen joint score)
3. msUszumannngauasunng

(global assessment)

M50 secondary outcome laun
1. Health
(HAQ) score

Assessment  Questionnaire

2. msdssiiinanuliavaseas
(patient pain assessment)

3. msavamamasludms  ldun

Westergren ESR 8z C-reactive
levels
dihealunguiilasuen  lefluno-

mide Juar 10 un. lvwalumssnend
nNGN placebo aeniE@AYNNEHA
#&m3umsin  outcome WNNTHA BNty
smuteihausrasiuasa MGy
1@ Leflunomide lvinalumssnwigihe
RA @nNngy placebo adnihiadhany
UTINAYBIENTI A3 Tmﬂﬂfjuﬁ'lﬁ'%'um
leflunomide 25 wn.GaTU Ivnalums
Snwndnhnduilldsuen 10 wn. dafu
onset of action waeenwuldnaus 4
dumusngasmsUsudiugithe  uaze
theagiiomasditudas lunguitldsuem
leflunomide 10 uay 25 un. @I AU
flanin 20
AaRAMIAN

wazHanIinwdinsat

1 = EJ L4
271115 L feseaednwulauans
A
Tuensan 2
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@391 2 Percentage of patients with > 3% incidence of adverse events in any treatment

group

Leflunomide
Adverse events Placebo 5 mg 10 mg 25 mg
(n=102), % (n=95), % (n=101), % (n=104), %
Gastrointestinal reactions 2.9 15.8 9.9 11.5
Rash/allergic reaction 4.9 6.3 3.9 7.7
Hypertension 4.9 3.2 3.9 10.6
Weight loss 1.9 2.1 3.9 3.8
Reversible alopecai 0.9 1.0 0.9 6.7

wannilfawuiniinsiingas
plasma alkaline phosphatase anueii lgen
udennsanduganizun@ld  wazan
population based pharmacokinetic phar-
macodynamic  model WUNUAYDY
leflunomide MtmanzaadmIumahind
Tu phase III fip 20 wn.eaiu laglviu

& o
[EAWNLAOE

1L Ussdnsmwoas leflunomide lums
snwgfthe RA Tu phase 1

i 3 Ms@nw fa MN 301, MN
302 war US 301 eeilsreazidanlumn
i 327
pj’ﬂwnnn&jﬂﬁ%’u leflunomide
loading dose 100 un.gadu Wunm 3
Fu (entiungy placebo) Uszandmwuad
gn1521iuan ARC 20 Responder Index
Fasenaude MSATIAHDUNINNDY
Ujudnis aamsnaailn uag functional

measure YN @ﬂjﬂ RA

ACR20 Responder nangia E§
{hy RA fiileimsiidu 20 % neamudu
thauazmsuingasta  uazilomsiinu
Tunawimnue 3 s 10 5 NN
daluil
1. physician global assessment
2. patient global assessment
3. function/disability measure (Modi-

fied Health Assessment Questionnare)
4. visual analog pain scale
5. erythrocyte sedimentation rate or C-
reactive protein

ACR 20 Responder at endpoint
fn rj"ﬂl'.ltl ACR 20 Responder ﬁﬁ;ﬂﬁmjﬂ
msnaass wennnilteiimsanmmsan
MINMeUaaNNMNENY x-ray Lag
o Sharp score

mamsAnwnwuh ngueithe RA
i ACR 20
Responder ﬁﬂmﬁuqmnﬂiwmaaquwnniw

A v )
flasusn  leflunomide

1 A:I U L) r ar
nguAlasu placebo aeWiadARM
@06 lasannsoaneimsvesrihs RA
‘[ Vel

919
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Study MN 301 MN 302 US 301
Design Randomized Randomized Randomized
double blind double blind double blind
Duration of drug 6 12 12
treatment
(meonths)
Treatment Leflunomide Leflunomide Leflunomide

Total number of
patients (n)

Extension of
treatment
(months)

Location

20 mg/day (n=133)
Sulfasalazine

2 g/day(n=133)

Placebo (n=92)
358

Europe, Australia, New

Zealand, South Africa

20 mg/day (n=501)
Methotrexate

10-15 mg/week (n=489)

999

12

Europe, Africa

20 mg/day (n=182)
Methotrexate
7.5-15 mg/week
(n=182)
Placebo (n=118)
482

12

United States, Canada

dawSsudiaudszansniwes
&1 leflunomide U methotrexate 38
leflunomide U sulfasalazine TUMS3nNEN
dthe  RA  wuheanuuaneslaiiiie
Sameadd  Ussansmwlunmssnwmed
(e RA 284 leflunomide azi3utlsnglu
nawiladiou mamsinwnazthgnnzes
fmely 3-6 ou uazasUszAndaw
AIDATLYZINYDINITINY

915 L el szaedfinulaan
mMs1F leflunomide NNZINAlUMITNAGEY

= o J
HONU

1. IMSNNSEUUMNGAUIS  laun

d: s =Y
nouds  eauld  wulddnnaude

Und Uranas uazenwslidas
2. szuumatdumela  dnmsdadialuy
Mauiumela vaaeandntau
3. szuudseamaiunan  lewnaims
Uhadsue Hueg
‘J v v 1 =1 ] -::In:‘ -Jc\
4. 9uq loun 2unSemnsae HpuN

Y

o
11 M3An¥au 9
wanNniaeinsdnudseans-
MWYB4 leflunomide l@aI@1de immuno-

suppressive effect L@y antiproliferative
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effect lumssnmlsandanudaunfivas

szuuniiguny W uiisenunsly

leflunomide 114ﬂ’1‘3%ﬂ191’1t§1]’]il psoriasis26
& 27

wazlsnnzsa

Uszlaminieadiln

1#5nwiefthe  active theumatoid
arthritis  Muglug)  eaasimsuaz
pnsudagadlsn  HNEAM e

23
UDNYUD

N30T HaUHUANT
a:I v 1 &vw ° v
tasnnmsldenguilinasyinly
fimsisdiuraueulniangu (ALT uay
AST) FUABUMS LFENAITNTIAN
sequzaaaulal SGPT Mnduiudaya

v
=

AuguazaIsesIRsEa U lnivnGau

mnauazzluuue
. v =1
Leflunomide  agfluzUaaaeniiio
tndauilduuing 10, 20 wn. UITUIN
30 g uazawa 100 an. vdawasor 3
tifo

ac o

ouUINIUN

- . e
1189970 leflunomide (Tluenffian

o/
ar

J aa v = o ;J
aseIeeuaslvan gl uasnilnse
2 v v v ' o tY s
39089l# loading dose Aau tWalWszau
e ludening steady state leit3289Uu

. 9 ve o g
Loading dose Hl#@a 100 un. daTu (u
na 3 TuAaaanu

! =
druananilyily  maintenance
therapy @B 20 wn.@eiu sl
- T S -
guanunanil  lavnTidssansawly

Chandhanee Itthipanichpong

s 8 n' J’ 1]
msinwigiths RA ANy udlzwy
Ve ¢ &
amslaifalszadinnau

213 bt szaed
¥ L= .:A
2115 LRl szaadAwuInNN5
T#en leflunomide WUMENTEUUMSYNOIUL
¥ [ o
aaesmalanauaaalumsin 4

UiAsenFaiusiueiu

1. m33udsemu  cholestyramine 39
BeNU (activated charcoal) INAU
leflunomide Az¥ IWSzAUN M, %lq
W active metabolite U

leflunomide  lutdananasatneiine
NAYUALTING?

9. it leflunomide Famfusnley
(AAYGaAU (hepatotoxic substance)
15 methotrexate 8139¢¥ IanN5lad
falszaadaaduiiivanniy wuiims
iizeaeulsfandumnndule

3. msdnwnluvasanaasiwun M, M
14 free fraction 2849 diclofenac L@y
ibuprofen Lﬁu‘%‘lﬁnﬂ 139% il 509
nnmsi M, fudamshouges CYp
450 209 Hilnadamsu/anuuag
e luNgN NSAIDs vangzila

4. msanwnluvasanaany wun M,
L‘ﬁiu free fraction 283 tolbutamide
0 139 {hu 509 wduiu

5. M3suUsemuen leflunomide 91NNV
rifampicin  wulhwhlvszauen M,
Wintuie 409  danlSsudauiu

mslasuen  leflunomide LWNENEIWA
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137191 4 E]’lm‘ﬂilﬂﬁﬂisﬁﬂﬁﬂWUQ1ﬂﬂ111ﬁHW leflunomide WUNMNTEUUM TN TINIUYNTHNNE

vwulsiag (common)| Wuniag (uncommon) il g WML
tﬁﬂﬁu'lmjﬂw tﬁmgu'lmjﬂ'm | }m),, 5 }veryfre) %
g Sl Ty wotulugthe | Wetuludian vae
UL UaHn R '
1 w1090 1 Ty 100 10 REEn i)
1 lu 1,000 518 1 Tu 10,000 578
madu |1, Haudu aauld iiafivdaiusuus
21915 2@ Yavias
2. Parameters #U'-J
UBNMSYNNIUYBY
Fundsuudas 16
untaulud trans-
aminases, alkaline
phosphatase &g
bilirubin (s
Faouar  |iadanumm 1. melafions 1. Eosinophilia
Whdes  [(leucocyte count > 2 [2. AmzndatEand 2. Leukopenia
G/L) (<100 G/L) (leukocyte count <
2 G/L)
sz hedsye dius 1. enuanifiiound
(paresthesia)
2. M3susarnUnd
(taste disturbance)
Juq ; mmé"tﬂaﬁmij\:%u 1. szauldunadeay Anaphylactic reaction
@mian Tudandh
hwiinaatdnites [2. fufiawls, Ak
HUIN
. mstien 1funi
A
Aol (teratogenic) #asgnwyemiiualldsu

3 1 CI = Qe .
uheniiyseTRuwen leflunomide

. e
leflunomide 15 N./NN. Luseecii

2. nijilassd  ilesnnmanamldifa MmN Tz 9 Uesdninaass
duasIweansnluassfnianiiv ({18990 leflunomide ~ ilqmang
manfimsld  dayamsdnunludad m‘aﬁ%ﬂu'uaqssuuﬁnguuaxﬁmﬂéﬁﬁm
naasanuI i liian1gisy 17 39liasld  leflunomide Tunzen
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Piribedil: The selective D2/D3 dopamine receptor agonist

Laddawal Phivthong-ngam', Yupin Sanvarinda®

¢ Department of Pharmacology, Faculty of Medicine, Srinakharinwirot University, *
Department of Pharmacology, Faculty of Science, Mahidol University, Bangkok,

Thailand

Dopamine Lﬂumsﬁaﬂizmﬂﬁ'ﬁ
unundaglunmsarugumsiialy
STUUGNN Y] 295N 13U We&ingsy
mstadeulwr aamgdl avsuel wasms
wagas endocrine 1fudu  Fafues
catecholamine ﬁ’wulﬁ’mnﬁqm‘lu'szuu
Uszamdnnanlog@mwizudian  basal
glanglia, nucleus accumbens, olfactory
tubercle, amygdala, median eminence,
uazluahuuay frontal cortex' VNN
dopaminergic neurons 011N§1J"5’1\1LL§”J
snsoualaiiiu 3 nguia™
1) Neurons ﬁﬁﬂu1ﬂ§u§aazjnwlu

amacrine cell YBILIAU WAL periglo-
merular cells 984 olfactory bulb;

2) Neurons ﬁﬂ’ummm’;ﬂmﬂa‘lﬁqag
melu hypothalamus (210 arcuate
nucleus U84 median eminence Uaz
intermediate lobe Y84 pituitary),
incertohypothalamic neurons (L‘?J‘all
%719 dorsal WA posterior
hypothalamus fiu lateral septi
nuclei), LLa::ﬂEjmaﬂ“] 289 neurons
mely nucleus 289 vagus, solitary
tract, WA¥ periaqueductal gray matter;

8) neurons fdaurns1?  laun
nigrostriatal pathway 1NUIIN

substantia nigra W8S striatum,

mesolimbic pathway ‘i‘liuﬂu pathway
fidon interpeduncular nucleus lUg4
limbic system (nucleus accumbens,
hippocampus Wwag olfactory
tubercles), mesocortical pathway #q
T pathway ﬁt%'au mesencephalic
tegmentum LUEA cerebral cortex M5
W329289 dopamine Tulas9dTIHaN
fiinamiiRanensanmuen g wu
TseUrsiudu  uaz intellectual
impairment (Hudu (9@ 1) *
M5LBY  dopamine loedu
nu dopamine receptors %ﬁlfﬂu G-protein
coupled proteins I.ﬂa dopamine U
dopamine receptors ﬁ]sﬂ‘ixﬁi’ﬂ secondary
messenger cascades’ NMIANEIET
ﬁ%qﬁuwuiw dopamine receptors &141510
wislaillu 2 families laun D, uaz D,,
D,-like family tAgadaafunIsHas
adenylate cyclase UazNMSEIN cyclic
AMP Usznauaie D, uaz D, receptors
Tuniedl D,-like family g9 Usznaudhe
D,, D, 8¢ D, receptors ﬂ’l'iﬂ‘iz@i"ll D,
receptors duagavangssuy g ‘EIJUE?\!
adenylate cyclase activity UWas ca”
current N5¢U K' current Wazdiamy
#1350 1uMSAURY neuroleptic agents 4

[ 5 % [
L‘Uu dopamme receptor antagomsts lﬂ
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#1519 1 Dopaminergic pathways and symptoms of their insufficiency

Dopaminergic pathways Functional role Symptoms of insufficiency
Nigrostriatal Control of motor activity Akinesia
Inhibition of tremor Rigidity
Tremor
Mesolimbic Behaviours linked to affectivity, Emotional and affective disorders

emotions, mood

Mesocortical Motivation
Attention

Adaptation

Abstraction

Conceptualization

Reasoning

Probleming solving

Anticipation

Apathy, disinterest, etc.
Distractibility, etc.
Withdrawal, loss of autonomy,

etc.

Troubles with learning,
memoriaing, problem

solving, reasoning

Loss of efficiency

o = ;
7137491 2 FUALRENTINTEBYDY dopamine receptors Tuauas

Receptor family Receptor subtype Other names Brain distribution
D, D, D, str, na, cc>>ot, lim
D, D, hip, hyp>>str, na, ot
D, Dy D, str, na, ot, snc
Dyine D, . str, na, of, snc
D, D, ot, na, hyp>>striatum
D D lim, bs, fe>>str

2C

Str=striatum, na=nucleus accumbens, cc=cerebral cortex, ot=olfactory tubercle, lim=limbic system, hip=hippocampus,

bs=brain stem, snc=substantia nigra pars compacta, fc=frontal cortex

N19N35¢N8YaY dopamine receptor
|
subtypes TugaaILanalumsNn 2
.
Piribedil (i dopamine agonist ¥
4 = 1
28ngN5 lunussuudssamdaIunan
@ L4 éﬁ s L=
gmanldasausnlunmsinmlsathiiu

Fusauddudl 1970" Waiimsdnmiaum
VMIB9EN5  dopamine TuENBININDY
piribedil Sagnihanlduazifuhivselami
aghannlumssnmilsadie g fiean
15979 dopamine
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N Y N
Piribedil @ nON—CQ
/
CHz N

Ho HO
N\

Dopamine

CH2

\
7 “NHz

Eﬂﬁ 1 Ejmﬂﬂ‘iﬁﬁ%”h‘l‘ﬂa\‘i piribedil LLas dopamine

o =4
ANHIUEN LA
. i i ) o~
Piribedil tUua 3 non-ergot N¥
gnslaseaseasy dopamine gasNNLAL
da 2-[4-(1,3-benzodioxol-5-yl-
; ; & i <
methyl)-1-piperazinyl] pyrimidine (§Uh
GJ =) 1 .
1) ZNUANMNUANGNNIIN  dopamine
. o v w oA
agonist DU uanuaelananil free
rotation 193N A piribedil
§ANI0IUNUY dopamine receptors ladini

apomorphine (a2 bromocriptine8

£

nalnnseangnd
NnM3anelagis binding WU
AaNuduTud g (107 M) piribedil
#W303uNY D,, D, receptorsg'm Iﬁgﬁ
Tagawzly striatum W@ limbic system
d o A
Tupeueh metabolite AININVBY piribedil
fa $584 @Ns0AUNU D, uar D,
9 v o & o v oo vas
receptors’ b aanazdiuldidialasu
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NADH supplements help chronic
fatigue syndrome

Patients with chronic fatigue syndrome (CFS)
felt better when treated with an oral form of
NADH (nicotinamide adenine dinucleotide), a
substance found naturally in the body and
playing a role in producing ATP molecules.
CFS’s symptoms include fatigue, impaired
concentration, musculoskeletal pain, and sleep
disorders. It often begins after a viral infection
and is characterized by profound fatigue that
lasts at least 6 months and often much longer.
Several theories about its include a dysfunction
of the immune system, neural dysfunction that
causes abnormally low blood pressure, and
metabolic dysfunction. This last possibility
suggests that a depletion of adenosine
triphosphate (ATP) — a compound in cells that
serves to store energy -- may be an important
cause of the severe fatigue and other
manifestations of the syndrome. In a study in
26 patients, who ranged in age from 26 to 57,
the patients received either 10 milligrams daily
of NADH or a placebo for a 4-week period.
After 4 weeks of medication or placebo,
subjects took no medication for 4 weeks, then
switched so that those who had previously
received placebo were given medication and
vice-versa for an additional 4 weeks. The
researchers found that the drug's success rate
was 31% compared with 8% .of the placebo.
Among their study subjects, 21 out of 26 had
allergies which appeared to make the disease
worse. For that reason, they suggest that
allergists and immunologists may be best
suited to diagnose and manage patients with
CFS.

[Annals of Allergy, Asthma & Immunology
1999; 82: 185-191]

Creatine may be beneficial for ALS

A new study in mice suggests that dietary
supplementation with the amino acid creatine

may be helpful for patients with amyotrophic
lateral sclerosis (ALS), or Lou Gehrig's
disease. ALS features the progressive
degeneration of motor neurons -- nerves that
help control muscle -- and is fatal within 2 to 5
years of diagnosis. Creatine proved more
effective than the drug riluzole in extending
survival in mice with an ALS-like disease,
report researchers in the March issue of Nature
Medicine. The researchers examined the
benefits of dietary supplementation with 1% or
2% creatine in such mice. Creatine
supplementation also resulted in an
improvement in movement and protected mice
from loss of the motor neurons, as well as
nerve cells in the substantia nigra in the brain.
The investigators suggest that creatine may
help reverse the effects of ALS at the cellular
level by stabilizing enzymes in the
mitochondria, the "powerhouses" of the cell
where energy is stored. By stabilizing these
enzymes, chemicals that assist in energy
storage, creatine, may slow the process of cell
death. The fact that creatine protects against
the loss of substantia nigra neurons indicates
that the treatment may also benefit patients
with Parkinson's disease, Beal and his team
proposed.

[Nature Medicine 1999; 5: 347-350]

Engineered enzyme may treat PKU

People born with phenylketonuria (PKU)
suffer from progressive mental retardation
unless they eat a diet low in the amino acid
phenylalanine and take nutritional
supplements for their entire lives. The disorder
is caused by enzyme deficiency. The missing
liver enzyme normally converts phenylalanine,
an amino acid that is toxic to the brain, into
less harmful components. Phenylalanine is
found in milk, cheese, meat fish, bread, nuts,
and many other types of food. The
investigators have developed a way to produce
large quantities of phenylalanine ammonia
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lyase, an enzyme that can take the place of the
molecule missing in phenylketonurias, by
inserting the gene for the enzyme into bacteria.
The enzyme is then churned out in large
quantities by the bacteria, and then purified. In
a new study, the scientists demonstrated that
mice with PKU given an oral dose of the
purified enzyme had a 50% reduction in blood
levels of phenylalanine after | hour and 54%
after 2 hours. The enzyme would be needed to
reduce levels of the amino acid by 70% to 80%
in order to be an effective treatment for
phenylketonuria in humans. More research is
needed before such treatments can be
introduced in human patients.

[Proceedings of the National Academy of
Sciences USA 1999, 96: 2339-2344]

Short AZT prevents HIV
transmission in pregnancy

Treatment with AZT in the last weeks of
pregnancy, and during labor and delivery, can
dramatically reduce the chances that an HIV-
infected woman will transmit the virus to her
infant. The finding, from studies conducted in
Thailand and Africa, confirms preliminary
study results released late last year. The
research was designed to determine whether
shorter -- and less expensive -- courses of AZT
(zidovudine) could be used in developing
nations that cannot afford more extensive
treatment to reduce the risk of HIV
transmission. It has been known since 1994
that taking five AZT tablets daily during weeks
14 to 34 of pregnancy, followed by intravenous
AZT during labor and delivery and treatment
of the newborn up to 6 weeks, can reduce the
risk of infection by two-thirds. However, the
regimen was too complicated and expensive
for women living in many developing nations.
In the study of nearly 400 pregnant women in
Thailand, researchers found that the risk of
infection could be cut in half if the women
took AZT twice daily after 36 weeks gestation,
took the drug every 3 hours during labor and
delivery, and avoided breastfeeding. Similarly,
the studies conducted in Africa showed that
HIV transmission risk was reduced by about
37% to 38% with a short course of AZT. This
reduction was not as dramatic as in the
Thailand study, the researchers report, because
breast milk can transmit the virus, and the
women in the study breast-fed their infants.
But it was determined that the infant's risk of
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not receiving breastmilk outweighed the risk of
HIV infection in this group of patients.

[The Lancet 1999; 353: 766-767, 781-785,
786-792]

Drug slows Alzheimer's in some
patients

The experimental drug rivastigmine can slow
Alzheimer's disease in some patients,
researchers report. The drug improved memory
and the ability to perform basic tasks in
patients with mild to moderate Alzheimer's
disease. The drug is a new acetylcholinesterase
inhibitor, the same class as the drug tacrine,
but unlike tacrine, it is "brain selective" and
does not affect liver enzymes.
Acetylcholinesterase inhibitor drugs appear to
help slow the progression of Alzheimer's
disease by increasing brain concenfration of
the neurotransmitter acetylcholine, which is
thought to play an important role in memory
function. Two other acetylcholinesterase
inhibitors, tacrine and donepezil, have become
first-line treatments for advanced Alzheimer's.
But the effects of tacrine on liver enzymes
have prevented it from being licensed in some
countries. In the study, the investigators gave
either low- or high-dose rivastigmine, or a
placebo to 725 patients with mild to moderate
Alzheimer's disease for a 26-week period. The
drug produced clinical benefits in a significant
percentage of patients. Physician’s assessment
of patient deterioration showed 37% of
patients on high-dose rivastigmine experienced
"marked, moderate, or minimal improvement,"
compared with 30% of those on low-dose
rivastigmine, and 20% of those taking a
placebo. Just under a third (27%) of patients
taking high-dose rivastigmine experienced side
effects such as nausea, vomiting, or dizziness
that prompted them to discontinue use of the
drug. Most side effects were mild or moderate
and occurred early in ftreatment. The
investigators conclude that the drug was
effective in treating the core cognitive and
functional symptoms of patients with mild to
moderate Alzheimer's disease, and that higher
doses of rivastigmine are more effective than
lower doses.

[British Medical Journal 1999; 318: 633-638,
639]
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Calcium-channel blockers protect
Diabetics

Treatment with the calcium-channel blocker
nitrendipine sharply reduces the risk of stroke
and heart attack in older diabetic patients with
high blood pressure. The study followed a total
of 4,695 patients, all age 60 or older, with
"isolated systolic hypertension" -- where only
the systolic blood pressure is elevated. This
condition increases risk of stroke or heart
attack. Of the patients in the study, 492 were
diabetic and 4,203 were not diabetic. The team
found that over a 2-year period, diabetics with
systolic hypertension treated with the drug, a
long-acting calcium-channel blocker, had a
55% lower overall mortality rate, a 76% lower
cardiovascular disease mortality rate, a 73%
lower rate of fatal and nonfatal strokes, and a
69% lower rate of all cardiovascular events. In
contrast, the drug was less effective in patients
who did not have diabetes, reducing
cardiovascular events by 26% and fatal and
nonfatal stroke by 38%. The authors conclude
that treatment with nitrendipine is especially
beneficial in older patients with diabetes and
isolated systolic hypertension.

[The New England Journal of Medicine 1999;
340: 677-684]

Anti-TNF drug provides sustained
benefits to patients with rheumatoid
arthritis

Etanercept, a recombinant human tumor
necrosis factor receptor, is effective in a dose-
dependent manner in patients with rheumatoid
arthritis. In a 13-center study, 234 patients with
active rheumatoid arthritis and inadequate
responses to traditional disease-retarding
medications were randomized to receive either
etanercept, 10 mg or 25 mg by subcutaneous
injection twice a week, or placebo, for 6
months. 59% of patients in the higher-dose
group achieved a 20% improvement in disease
activity compared with only 11% of patients
who took placebo. Furthermore, 40% of the
higher-dose patients achieved a 50%
improvement versus only 5% of placebo-
treated patients. That responses of the
magnitude observed in this trial could be
obtained in patients with such advanced stages
of rheumatoid arthritis was encouraging. These
results and those of other trials of anti-[tumor
necrosis factor] biological response modifiers
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suggest that [tumor necrosis factor] inhibition
is a viable approach to controlling disease
activity in theumatoid arthritis.

[Ann Intern Med 1999, 130: 478-486]

Alzheimer's drug may treat Down
Syndrome

The drug donepezil, used to slow the effects of
Alzheimer's disease, may improve the
communication and socialization skills of
individuals with Down syndrome. Alzheimer's
disease and Down syndrome share
neuropathological and neurochemical
similarities. In both disorders, for example,
certain areas of the brain suffer from "a loss of
cholinergic input." Acetylcholine is a chemical
that serves as a transmitter of neural impulses.
Drugs such as donepezil block the enzyme that
terminates acetylcholine's activity, thereby
allowing more of the chemical to remain
functional. These drugs have proven somewhat
effective in slowing the progression of
Alzheimer's disease. According to the study
authors, "there are no published reports of
cholinergic therapy in Down's syndrome."” In
an effort to determine whether such therapy
could be useful in Down syndrome patients,
the investigators administered donepezil daily
to four adults with the syndrome. Six months
into therapy, the authors found that
"improvements in communication, expressive
language, attention, and mood stability were
noted in all four patients." No serious side
effects to the therapy were noted. There are
currently no effective treatments for Down
syndrome. Based on the positive results of
their small study, they belicve that larger,
controlled trials into the use of cholinergic
therapies in patients with Down syndrome are
"urgently needed."

[The Lancet 1999; 353: 1064-1065]

Receptor may play role in heart
defects

A variety of cell receptors combine with
specific chemicals to direct processes
controlling human heart development. Now,
scientists believe that dysfunction in one such
receptor, TBR III, may play a role in
congenital heart defects. One growth hormone,
called transforming growth factor-beta (TGF-
B), controls cell growth and differentiation and
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regulates processes as diverse as development
(and) wound healing. Various receptors on cell
surfaces help direct the activity of TGF-B,
including the 'TBR' family of receptors -- TBR
I, TBR II, and TBR III. The role of the first
two receptors in the development of heart
tissue has already been well known. Until now,
however, the role (if any) of TBR III has
remained somewhat of a mystery. In their
laboratory experiments conducted on the heart
tissue of chicks, the researchers discovered that
the disruption of TBR III function triggered a
greater than 70% decrease in mesenchyme
formation. Mesenchyme is the embryonic
tissue that generates many structures, such as
the cardiovascular and lymphatic systems. The
authors conclude, therefore, that TBR III is
necessary for mesenchyme formation and
mesenchymal cell migration. Alternations in
TBR 1II underlie specific cardiac defects is
unknown, but at least one congenital heart
defect has been linked to a mutation in a region
of chromosome 1 near the gene encoding TBR
11

[Science 1999; 283: 2080-2082]

Marijuana-like agents calm
dopamine activity

Anandamide, a substance similar to the active
ingredient of marijuana, appears to inhibit
excess activity of the brain chemical dopamine.
Dopamine hyperactivity has been linked to
disorders such as schizophrenia, Tourette's
syndrome, and Parkinson's disease. Most
animals, including humans, have specific
amounts of the cannabinoid family of
chemicals circulating at all times within the
brain. And when the rats were treated with
drugs that either enhanced or suppressed
dopamine activity, the researchers observed a
concurrent fall and rise in anandamide levels.
This response suggests an interaction between
dopamine and caniiabinoid signaling in the
brain. Dopamine plays a major role in helping
the brain direct physical movement, which
helps explain the excess of physical 'tics'
observed in patients with illnesses such as
Tourette's. To see if anandamide might affect
these physical phenomena, the investigators
conducted further experiments in rats. They
report that fluctuations in levels of anandamide
appear to have an influence on dopamine-
induced behaviors. It is the first time to
demonstrates that endogenous cannabinoids
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are signaling molecules in the brain of an alive
and behaving animal. These compounds may
be acting as local signaling molecules to sort of
control and regulate dopamine actions. Since
anandamide appears to inhibit dopamine
activity, it may represent a novel drug
candidate for the treatment of these disorders.
It is likely that anandamide and other
endocannabinoids interact with multiple
neurotransmitters in ways that are yet to be
discovered. The molecules have roles in the
regulation of appetite, pain and epilepsy, in
addition to their well-defined roles in
neurological systems governing reward and
anxiety. As these complex interactions are
unraveled and understood, endocannabinoid
systems are likely to gain appreciation as a
prominent signaling pathway in the brain,
which could open the door to new treatment
strategies for a variety of disorders.

[Nature Neuroscience 1999; 2: 303-304, 356-
363]

DHEA possible treatment for
impotence

The hormone dehydroepiandrosterone (DHEA)
may be a promising alternative treatment of
erectile dysfunction. The investigators assigned
40 patients with erectile dysfunction to take (an
inactive) placebo or 50 milligrams of DHEA
daily for 6 months. Each of the patients had
normal levels of testosterone and other
hormones. Those taking DHEA had an
impressive improvement in maintaining the
erection after 16 weeks of therapy. DHEA
treatment had no effect on prostate-specific
antigen or any of the hormones monitored, and
no adverse effects associated with the
treatment were reported. The authors conclude
that oral DHEA treatment may be of benefit in
the therapy of erectile dysfunction, but the
mechanisms underlying this benefit are not yet
understood.

[Urology 1999; 53: 590-595]

Cell receptor may help prevent
diabetes

Immune system dysfunction can prompt the
destruction of insulin-producing pancreatic
cells, triggering diabetes. Now, scientists
believe they have discovered the body's 'fail-
safe' method of preventing this type of



Thai J Pharmacol; Vol 21: No 2, May-Aug 1999

autoimmune response. Biochemical signaling
between receptors lying on the surface of cells
protects the body against autoimmunity. The
cascade of events leading to diabetes often
includes the hyperactivity of 'rogue' T cells --
immune cells that mistakenly target healthy,
insulin-producing pancreatic cells for
destruction. In the experiments, the researchers
discovered that the surfaces of the most
aggressive of these T cells lack a specific cell
receptor, called CD30. According to the
researchers, these CD30-deficient T cells are
roughly 6,000-fold more destructive than
normal T cells. In one animal study, the
authors found that the introduction of just 160
of these cells led to the complete destruction of
(insulin-producing pancreatic cells) and the
rapid onset of diabetes. Receptors play a key
role in the chemical signaling between various
types of cells. The investigators believe that
CD30 signaling may normally limit the
proliferative potential of autoreactive cells,
reducing the risk for autoimmune diseases like
diabetes. When signaling is lost -- as in the
case of CD30-deficient cells -- the body
becomes more vulnerable to these illnesses. Of
course, aggressive T cell activity is exactly
what the body needs in the event of injury or
infection. The authors speculate that under
these conditions, CD30 signaling is
suppressed, allowing the immune system to
mount a strong defense against its natural
enemies.

[Nature 1999; 398: 341-344]

Rezulin liver risk is higher than
expected

Patients taking the diabetes drug troglitazone
(Rezulin) were at least 50 times greater risk of
developing acute liver failure than the general
population. The FDA has received reports of
43 cases of acute liver failure among
approximately 1.2 million patients who have
taken the drug since its approval in January
1997. Of these, 5 patients (12.5%) survived
without a transplant, 7 who underwent a
transplant are still alive, and 28 patients died.
All of these cases were in the first § months of
use, and, in nine patients, the transition from
normal to irreversible liver damage occurred
within 4 to 34 days. For most of those patients,
jaundice was the first sign of trouble, and by
then, the horse was out of the barn,
encephalopathy rapidly followed jaundice, a
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yellowing of the skin due to liver failure.
Encephalopathy is the term used to describe
disturbances in consciousness that accompany
severe liver failure. A conservative estimate
that 10% of cases are reported led to conclude
that as many as 1 in 1,800 patients might be at
risk of acute liver failure after 6 months of
troglitazone use. The incidence would be as
high as 185 per million person years, noting
that the background rate for the US population
is about 1 per million per year. In July 1998,
physicians were advised to monitor patients
monthly for the first 8 months of therapy, and
then every 2 months for the 4 following
months. Warner-Lambert, the drug’s
manufacturer, said that there had been 75 cases
of liver-related deaths and transplants, but of
those, probably 26 deaths and 9 transplants
were related to troglitazone use. Glaxo-
Wellcome, a troglitazone co-marketer,
withdrew troglitazone from the UK in
December 1997, but sought to resume
marketing in August 1998. The UK Medicines
Control Agency rejected that application.
Public Citizen's Health Research Group
petitioned for a recall in July 1998. It's time for
the US to join the growing number of countries
where troglitazone is not on the market. In
addition to the reported liver problems, there
have been 50 cases of heart failure (with 6
deaths) that are potentially related to use of
troglitazone. Most of the other public speakers,
largely practicing endocrinologists, said
troglitazone should be allowed to stay on the
market.

[http.:/inews.medscape.com/reuters/mon/t0326
16 html]

Gene therapy shrinks tumors in
mice

Researchers have long searched for a way to
inhibit blood wvessel growth in tumors, a
process known as angiogenesis that allows
tumors to thrive and grow. Now, in
experiments in mice, scientists have been able
to deliver a gene for an angiogenesis inhibitor
into muscle, where it can be expressed and
secreted into the bloodstream. After a single
injection of the gene, endostatin was detectable
in the muscle and was secreted in the
bloodstream for up to 2 weeks. The compound
inhibited both the growth of the primary
tumors and metastases in other parts of the
body. But it is not clear whether the results of
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endostatin gene therapy will be similarly
successful in humans. However, the gene
therapy may prove to be superior to the
difficult process of producing large quantities
of the endostatin protein outside the body and
delivering it to tumors in sufficient quantities
to be effective.

[Nature Biotechnology 1999; 17: 336-337,
343-348]

Insulin-like growth factor plus
insulin improves glycemic control in
type 1 diabetes

Cotherapy with recombinant human insulin-
like growth factor 1 (thIGF-1) and insulin is
superior to optimal insulin therapy alone for
glycemic control in patients with type 1
diabetes mellitus. The investigators
randomized 233 patients with type 1 diabetes,
between the ages of 11 and 66, to receive 12
weeks of twice-daily injections of either a
placebo or one of three dosages of rhINF-1
while they continued with standard insulin
therapy. Patients tested their blood glucose
levels four times a day and adjusted their
insulin doses to maintain optimal blood
glucose levels. Patients on combination
therapy had a decrease in hemoglobin Alc
levels of 1.2% over baseline compared with a
drop of 0.7% for patients on intensive insulin
therapy alone, and required 11% to 19% less
insulin during the 12-week study while those
on insulin alone increased their use by 7%. The
incidence of hypoglycemia was similar in both
combination therapy and insulin-only groups.
Investigators tested morning/evening doses of
rhIGF-1 of 40/40 micrograms/kg, 80/40
micrograms/kg and 80/60 micrograms/kg. The
lowest dose of rhIGF-1 was as effective as
higher doses and was better tolerated. Higher
doses were associated with increased adverse
events including edema, jaw pain and
exacerbation of retinopathy. It remains unclear
whether IGF-1-induced retinal changes
resulted directly from a toxic IGF-1 effect or
are the indirect result of a progressively greater
effect of high-dose rhIGF-1 on glycemic
control. Therefore more research is needed to
establish the risk-benefit balance of using
rhIGF-1 in treating diabetes.

[Diabetes Care 1999; 22: 585-592]
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IL-12 gene therapy prevents clinical
GVHD in mice

Gene therapy using an interleukin 12 (IL-12)-
encoding plasmid is an effective treatment for
graft-versus-host disease (GVHD) in mice.
Since GVHD is characterized by the
production of Th2 cytokines, and IL-12 is
known to reduce Th2 activity, the scientists
examined whether gene therapy with IL-12
would affect the clinical manifestations of
GVHD in vivo. The researchers induced
GVHD in a series of mice, then administered
DNA plasmids encoding IL-12 (20-100
mcg/dose) or its antagonist p40 (100
mcg/dose), or a control plasmid, via
intramuscular injection every 3 weeks. The
100-mcg dose of IL-12 DNA prevented the
development of both the immunological and
clinical manifestations of chronic GVHD.
Interleukin 12 gene therapy also altered the
balance between Th2 and Thl cytokine
production, suppressed hypergammaglobulin-
emia, and prevented the development of
proteinuria and glomerulonephritis in chronic
GVHD. Administration of the plasmid
encoding an IL-12 antagonist exacerbated
GVHD in the mice. The study is the first to
demonstrate in vivo that GVHD can be
effectively treated with IL-12 gene therapy,
and that this treatment does not induce acute
GVHD. The findings support a critical role for
IL-12 in determining the cytokine balance in
GVHD, and suggest that gene therapy with IL-
12 may be of benefit in a variety of
autoimmune disorders. The authors conclude
that gene therapy with IL-12 may have
therapeutic benefits in humans with GVHD,
and note that the use of gene therapy may offer
significant advantages over current treatments
for this disorder, which require multiple daily
injections of expensive cytokine.

[J Immunol 1999, 162: 4013-4017]
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Ondansetron

 FOR MANAGENMENT OF NAUSEA & VOMITING

Tablet 4, 8 mg. Reference

Injection 4 mg/2 ml, 8 mg/4 ml. Drug Facts & Comparisons 1999: 1348
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