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Effects of New Synthetic Acyl Aniline and Acyl Aminopyridine
Derivatives on Calcium Entry in Rat Vas Deferens

Soratiya Charoensomprasong’, Prasan Dhumma-upakorn?, Chamnan Patarapanich® and
Suree Jianmongkol®

Interdepartment of Pharmacology, > Department of Pharmacology, *Department of Chemistry,
Faculty of the Pharmaceutical Sciences, Chulalongkorn University, Banghok.

Abstract

A number of the synthetic acyl aniline derivatives and acyl aminopyridine derivatives
were shown to reduce the contraction of rabbit isolated duodenum and rat isolated aorta.
Previous studies have shown that the effects of acyl-4-aniline derivatives (CU 18-07, CU 18-
09) and acyl-4-aminopyridine derivative (CU 18-12) on the contraction of rat isolated aorta
were attributed to their effects on disrupting Ca®* entry. This study was to further investigate
the potential effects of these compounds on the contraction and their pharmacological mode
of actions. The contractile responses were measured isometrically in in vifro model of rat
isolated vas deferens under various conditions. Our results showed that these three
compounds were able to suppress the contraction evoked by noradrenaline (NA), KCI and
BaCl, in Ca®*-containing solution, but not in Ca®'-free solution. In addition, they also
suppressed CaCly-induced contraction in high K’ depolarizing solution. Of the three
compounds, CU 18-09 was the most potent inhibitor. Our results suggested that all of the
synthetic CU compounds in this study exerted their pharmacological actions on the
contraction of rat isolated vas deferens possibly by blockade of the Ca™ entry through the
voltage-operated Ca*'channels. In addition, the modification of molecular structure at para-
position on the phenyl ring affected the inhibitory potency of these compounds on smooth
muscle contraction.

Key words : Ca”™ entry, contraction, vas deferens, acyl aniline compound,
acyl aminopyridine compound.

Address correspondence and reprint requests to: Suree Jianmongkol, Department of
Pharmacology, Faculty of Pharmaceutical Sciences, Chulalongkorn University, Bangkok
10330, Thailand. TEL (02) 218-8318; FAX: (02) 218-8326; E-MAIL: surecjmk@yahoo.com.
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Introduction

A number of the pinacidil-structure
related compounds including the synthetic
acyl aniline derivatives (CU 18-07, CU
18-08, CU 18-09, CU 18-10, CU 18-13)
and the synthetic acyl aminopyridine deri-
vatives (CU 18-11, CU 18-12) (Figure 1)
were shown to directly affect the
contraction of smooth muscle in various in
vitro models such as rabbit isolated
duodenum and rat isolated aorta. In the
model of rat isolated aorta, we were able
to show that the pharmacological actions
of these compounds on the contractile
responses were correlated to its effects on
membrane calcium (Ca’*) channels (1, 2).
In addition, some discrepancies in the
vasoactive properties were resulted from a
modification of the substituents and the
position of these substituents on the
phenyl ring structure. For example, at the
meta position on the phenyl ring, the
methoxy substituent (CU 18-08) caused
the compound to be more potent in
inhibiting the Ca®* influx than the nitro
substituent (CU 18-10) (1). However, a
change of the functional group at para-
position of phenyl ring has little effect on

inhibitory  potencies and intrinsic
properties against Ca®* influx (2).
0
| .
A
Y
Position on
Compounds Y MW
Phenyl ring
CU 18«07 C-OCH; para 235
CU 18-08 C-OCH; meta 235
CU 18-09 C-NO, para 250
CU 18-1¢  C-NO, meta 250
CU 18-11 N meta 206
CU 18-12 N para 206

CU 18-13 C Meta/ para 205

Figure 1. Structures of the synthetic CU
compounds
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Recently, we have characterized the
vasoactive properties of the acyl-4-aniline
derivatives (CU 18-07, CU 18-09) and the
acyl-4-aminopyridine derivatives (CU 18-
12) in rat isolated aorta (2). These three
synthetic CU compounds potentiated the
aortic responses to NA whereas they
inhibited the responses to tetraethyl-
ammonium (a K' channel blocker) and
KCl as well as suppressed CaCly-induced
contraction in high K' depolarizing
solution. Our results suggested that these
compounds might share some activities in
Ca’ entry blockade through voltage-
operated Ca**channels.

The rat vas deferens has long been
recognized as a suitable model for
studying neurotransmission and the
influences of xenobiotics on adrenergic
and purinergic neurotransmission in
smooth muscle (3, 4). It has unique
features of contraction profiles which
differ from aortic strips or other smooth
muscles. Taking into account that rising
of intracellular calcium (Ca™) is a key
factor regulating the contractile responses
of smooth muscle including vas deferens
(5-7), the present study was carried out, in
part, to further investigate the actions of
the three synthetic derivatives of aniline
and aminopyridine compounds including
CU 18-07, CU 18-09 and CU 18-12 on the
mechanism of Ca® entry in response to
various contractants in the rat isolated vas
deferens. We also examined the influences
of methoxy (-OCH;) and nitro (-NO,)
groups at the para-position of phenyl ring
of the acyl aniline compounds (CU 18-07,
CU 18-09) in comparison with an acyl
aminopyridine compound (CU 18-12) on
contraction of vas deferens and the
processes of Ca”' entry.

Materials and Methods

Materials

The tested compounds including
CU 18-07: N-heptanoyl-4-methoxyaniline,
MW 235; CU 18-09: N-heptanoyl-4-
nitroaniline, MW 250; CU 18-12: N-
heptanoyl-4-aminopyridine, MW 206
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were prepared and characterized as
described previously (8).  All other
chemicals were reagent grade or the
highest-grade commercially available. For
example, dimethyl sulfoxide (DMSQ), (-)
noradrenaline (NA), potassium chloride
(KCI), and nifedipine were purchased
from Sigma Chemical Company (St.
Louis, MO, U.S.A.). Composition of the
physiological solution was (mM): NaCl
119, KCi 4.7, CaCl, 2.5, MgS80, 1.0,
KH,PO, 1.2, NaHCO; 25, and D-glucose
11.1. Ca*-free solution had the same
composition except that CaCl; was
omitted and EDTA (0.1 mM) was added.
Composition of the calcium-free de-
polarizing solution was (mM): NaCl 27,
KCl 100, KH,PO, 14, MgCl, 0.54,
NaHCO, 14, and D-glucose 10.

Methods

Male Wistar rats (250-300 g) were
obtained from Wational ILaboratory
Animal Center, Mahidol University,
Salaya, Nakornpathom. The animals were
acclimatized in animal care facility at the
Faculty of Pharmaceutical Sciences,
Chulalongkorn University for 1 week prior
to use. On the day of the experiment, rats
were sacrificed by cervical dislocation.
Both wvasa deferentia were removed,
cleaned of surrounding tissues, and cut
into 2 pieces approximately 1.5 cm in
length to obtain epididymal and prostatic
parts. The tissues, then, were mounted to
a transducer under the initial load of 1 g.
tension in a 15 ml organ bath containing
physiological solution gassed with 95% O,
and 5% CQ,. Tension was recorded iso-
metrically on a recorder with electrical
disperser Gilson N, coupled to an
amplifier (Harvard Apparatus Ltd,
England), using  force-displacement
transducers (Harvard Apparatus Ltd,
England).

Contraction Studies

Each of the tested synthetic CU
compounds was dissolved in DMSO. The
final concentration of DMSO was 0.06%
(v/v), which had no observable effects in
any of our experiments. The effects of the
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synthetic CU compounds were determined
by adding into the bathing solution for 5
min prior to addition of wvarious
contractants including NA (10 uM), BaCl,
(ImM) for the studies of contraction in
epididymal portion and KCI (50 mM) for
the studies of contraction in prostatic
portion. In some experiments, the bathing
solution was changed from Ca™-
containing physiotogical solution to Ca**-
free solution. The effects of synthetic CU
compounds or DMSO (control) were
calculated as a percentage of the agonist-
induced contraction in normal Ca*-
containing physiological solution.

The effects of the synthetic CU
compounds on Ca™ entry were also
examined in the model of CaCly-induced
contraction in high K*- Ca® free solution
depolarizing solution (%).  The prostatic
tissues were pretreated with a CU
compound (100 pM) for 5 minute prior to
adding cumulative CaCl, (1x10* M -
3x10%7 M) to induce the contraction.
Nifedipine (a Ca** channel blocker) was
used as a positive control in these studies.
The apparent pA, values were calculated,
using method of Van Rossum (10).

Data analysis

Results were presented as the mean
+ S.EM. for n separated experiments.
Statistical significances were tested either
by Student’s £ test for paired or unpaired
data. One-way ANOVA followed by a
post-hoc SNK r-test was also performed,
using the DMSO treatment as our control
group, where it was appropriate. The p
values of less than 0.05 were considered
statistically significant,

Results

Effects on agonist-induced
contractions

Figure 2 illustrates a typical
contraction profile of rat isolated vas
deferens in response to NA in the
epididymal portion and KCI in the
prostatic portion. NA caused a transient
rising of phasic contraction followed by
spikes in rhythmic features. This
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contraction pattern was also observed
when BaCl, was used instead of NA to
provoke the epididymal contraction (data
not shown). In contrast, KCl-induced
contraction in the prostatic portion
featured a transient phasic contraction
followed by sustained tonic contraction.
These contraction profiles are all in
agreement with those reported in the
literature (7, 11-13)

At the concentration of 10 uM,
none of the tested CU compounds
suppressed the epididymal contraction
evoked by NA and BaCl, in Ca®*-
containing physiological solution (Figure
"3 However, an increase in the
concentration to 100 pM significantly
increased the inhibitory activities of these
CU compounds against the contractile
responses to NA and BaCl,. The
inhibitory potency in descending order
was CU 18-09 > CU 18-12 > CU 18-07.
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The inhibitory effects of each CU
compound in this study were more
prominent in the prostatic portion where
KC! was used to evoke the contraction.
As seen in Figure 3, each of the synthetic
CU compounds at the concentration of 10
uM was able to significantly suppress the
KCl-induced prostatic contraction.
Moreover, an increase in the concentration
to 100 pM produced further suppression,
A descending order of the inhibitory
potency at the tested concentration of 100
uM was CU 18-09 > CU 18-07 > CU 18-
12. Although the order of the inhibitory
effects was slightly different from the
above-mentioned, CU 18-09 was still the
most potent compound in inhibiting
agonist-induced contraction of rat vas
deferens in Ca®'-containing physiological
solution.

A Control 10 pM

‘fg! ! ! | JMM “Jose

100 pM

* 4 4

KCl CU-18.09 KCI

Py + 4 + 4
NA CU-18-09 T CU-18-09 NA
B
Control 10 pM 100 pM
5 min

Jose
T —

4

CU-18-99 KCI

Figure 2. Representatives of the contraction profiles of (A) the epididymal portion in
response to noradrenaline (NA) (10 pM) and (B) the prostatic portion in response to KCI (50
mM) in Ca** containing solution. A CU compound (10 pM, 100 pM) was added 5 min prior

to addition of NA or KCl.
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TA 10 pM

100

50
|
S
3
£ 0
c
[a]
| ]
= 100

50

2]

o L& | ZEA
Controi Cu 18-07 CU 18-09 CU 18-12

Figure 3. Effects of the CU compounds on agonist-induced phasic contraction of the rat
isolated vas deferens in Ca’’containing solution. The concentrations of the tested CU
compounds were (A) 10 uM and (B) 100 pM. Data represent the mean + S.E.M. from 6
separated experiments. * indicated significant differences in means of the % contraction in

the presence and absence of each CU compound (p<0.05).

B NA
7774 KCI
100 -
% L]
o
5
O 50 A
S
0 -

Control CU 18-07 CuU 18-09 CuU 1812

Figure 4. Effects of the CU compounds (100 uM) on agonist-induced phasic contraction of
the vas deferens in Ca’" free solution. Data represent the mean + S.E.M. from 6 separated
experiments. *indicated significant differences in means of the % contraction in the presence

and absence of each CU compound (p<0.05).
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In Ca*'-free physiological solution,
CU 18-09 (100 pM), the most potent CU
compound in this study, fost its inhibitory
effects against NA-induced contraction of
the epididymal tissues (Figure 4). In
addition, none of the synthetic CU
compounds at the concentration of 100 p
M significantly affected KCl-induced
contraction of the prostatic part in Ca*'-
free medium. These findings strongly
suggested that each CU compound exerted
its inhibitory effect against agonist-
induced contraction via disruption of the
Ca’" entry.

Contractions in a Ca®'-free de-
polarizing solution.

Figure 5 illustrates the effect of CU
18-09 (100 uM), which was the most
potent CU compound in this study, on
suppression of the prostatic contraction in
CaCly-induced contraction in high K'-
Ca®*-free solution. Like CU 18-09, CU
18-07 and CU 18-12 were able to inhibit

)

the contraction in this condition. The
apparent pA, values of CU 18-07, CU 18-
09 and CU 18-12 at the concentration of
100 pM were 4.02 + 0.19, 5.01 + (.14 and
3.74 + 0.02, respectively (n = 6 separated
experiments). The pA, values suggested
that CU 18-09 was the most potent
compound in blockade of Ca®* entry.
However, CU 18-09 elicited much less
potency than nifedipine of which the
apparent pA; value at 1 pM was 6.23 £
0.01.

Discussion and Conclusion

The vasoactive properties of the
acyl aniline and acyl aminopyridine
derivatives were described in isolated rat
aorta as antagonists of calcium entry (1,
2). The data obtained in the present study
confirmed that these synthetic compounds
might exert its pharmacological action, in
part, via blockade of the Ca* entry into
smooth muscle.

100 A —a— Control
—0— CU 18-09

80 -

50 -

40 |

% Response

20

-4.0 -3.5 -3.0
Log CaClo

-2.5 -2.0 -1.5

Figure 5. Dose response curve of % response and cumulative dose of CaCl, in the presence
of CU 18-09 (100 pM). The contractile responses were expressed as an average percentage
of maximum contraction induced by CaCl, 30 mM. Data represent mean + S.E.M. obtained
from 6 experiments. * indicated significant differences in means of the % response between

the control and the CU compound (p<0.05).
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It was well established that the
epididymal and prostatic parts of the rat
vas deferens differ in mechanisms
initiating the contraction including
distribution of  adrencceptors  and
mobilization of intracellular Ca®** (3, 7, 11-
13). The epididymal portion enriched
with o4 adrenoceptors of  which
activation Jeads to the opening the
membrane Ca®" channel and smooth
muscle contraction (12, 13). In contrast,
the prostatic part expressed more
sensitivity to KCl- induced contraction
than the epididymal part possibly due to
the higher number of membrane Ca®'
channels and smooth endoplasmic
reticulum (12, 14). KCl induced
membrane depolarization, which resulted
in the opening of the voltage-dependent
Ca®** channels (9, 15). Hence, we
investigated the influences of the synthetic
CU compounds on Ca*" influx mediated
through adrenoceptor pathway in the
epididymal part and through membrane
depolarization in the prostatic part. In
addition, we also examined the effects of
the CU compounds on BaCk-induced
depolarization in the epididymal part.

In agreement with our previous
report, we found that each of the tested
CU compounds: CU 18-07, CU 18-09, and
CU 18-12 had no intrinsic properties to
activate a-adrenoceptors or induce
membrane depolarization (2). On the
contrary, they were able to inhibit the
contraction of the epididymal and prostatic
tissues yrovoked by NA, KCl, and BaCl,
in Ca”'-containing solution. These
inhibitory actions were not seen when the
experiments had been performed in Ca®'-
free environment. Hence, it was likely
that each of the tested CU compounds
shared a common feature in inhibiting
influx of extraceilular Ca*" across plasma
membrane. To confirm our hypothesis,
we determined the contraction in the
experimental model of high K*, Ca™- free
depolarizing solution mediated
depolarized tissues. By this method, we
were able to determine an inhibition of
Ca’ entry from the extracellular to
intracellular pool when CaCl, was added
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cumulatively to the system. We found
that all of the tested CU compounds
suppressed the contraction, suggesting that
these compounds inherited the properties
of membrane voltage-operated Ca’*
channel blockers.

Each of the tested CU compounds
appeared to exert more inhibitory action
against the contraction induced by KCI
than the one induced by NA. This was
evidenced by that none of the three
synthetic compounds at the concentration
of 10 pM iphibited the NA-induced
contraction, but they significantly
inhibited KCl-induced contraction. At the
concentration of 100 pM, except CU 18-
09 which elicited the comparable potency
toward NA- and KCl- induced contraction,
CU 18-07. and CU 18-12 had lesser
inhibitory  effects on  NA-induced
contraction than on  KCl-induced
contraction, Taken together, these
findings suggested that these compounds
might exert its actions specifically at
voltage-operated Ca® channels.

Previous findings demonstrated that
the modification of the functional group at
para-position had little influence on
inhibitory potencies against Ca’™ influx in
the rat isolated aorta (2). On the contrary,
this study showed that the difference in
functional group at para-position of
phenyl ring significantly influenced the
effects of these three synthetic CU
compounds on contraction of the rat
isolated vas deferens. The change of
functional group from -OCH; group (CU
18-07) to -NO; group {CU 18-09) on
phenyl ring increased the potency in
inhibiting the Ca®" influx. In addition, the
structure with aminopyridine ring (CU 18-
12) was less potent in blocking of Ca®'
influx than the one with nitroaniline ring
(CU 18-09).

In summary, newly 4-aniline
compounds (CU 18-07, CU 18-09} and
acyl 4-aminopyridine compounds (CU 18-
12} exerted its pharmacological actions on
the contraction of isolated rat vas deferens
possibly by blocking the Ca* entry
through the voltage-operated  Ca™
channels. In addition, the modification of
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molecular structure at para-position on the
phenyl ring affected the inhibitory potency
of these compounds on smooth muscle
contraction.
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Anxiolytic-like effects of Morinda citrifolia L. (noni) in rats

Sarinee Kalandakanond', Jantarima Pandaranandaga®, Siripen Komolvanich' and
Sutthasinee Poonyachoti'

' Department of Physiology, Faculty of Veterinary Science; *Graduate student, Interdepartment of
Physiology, Graduate School; Chulalongkorn University, Bangkok Thailand.

Abstract

Noni juice (Morinda Citrifolia L.) had long been known as a medicinal plant in
folklore medicine in tropical countries and Pacific islands. To date, the only available
scientific knowledge was focused on antioxidant and anti-cancer effects, while it was claimed
to have beneficial effects on stress relieved and happiness feeling by the noni juice-
consumers. The central effect of noni was demonstrated from the noni root extract to contain
sedative and analgesic properties. In this study, we utilized an elevated-plus maze (EPM), a
standard test for anxiety in rats to determine whether noni beverages contained an anxiolytic
property. We found that noni juices from two commercially available sources had marked
effect on the anxiety-related behavioral parameter on EPM in rat. This effect was comparable
to that of diazepam, a clinically effective anxiolytic drug. Noni juices and diazepam can
increase time spent in the opened-arm of the EPM, the indicator of anxiolytic-like behaviors
without effect on locomotor activity. Additionally, we did not find any detrimental effect on
liver and kidney functions when the noni juice was fed for 30 days; the daily weight gain and
feed intake were not affected as well.

Key words : anxiety, anxiolytic, elevated-plus maze, Morinda citrifolia, noni
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Introduction

Noni (Morinda citrifolia  Linn.
Rubiaceae) is a small evergreen plant that
can be found from India through Southeast
Asia to Eastern Polynesia. Its common
names are noni, nonu, Indian mulberry,
duppy soursop, cheese fruit, Ba Ji Tian,
mergadu, yor and nhau. The noni has been
used in various aspects; different parts of a
plant (e.g. fruit, leaf, bark, root, flower and
seed) have long been employed in folklore
medicine to treat a broad range of diseases
including diabetes, hypertension,
infections, colds, and cancer’.

There are more than 160 identified
chemicals in noni, the major components
are scopoletin, octanoic acid, terpene
compounds, alkaloids, anthraquinones, [3-
sitosterol, carotene, vitamin A, vitamin C,
potassium, flavone glycosides, linoleic
acid, amino acids, acubin, asperuloside,
acubin, caproic acid, caprylic acid, ursolic
acid, rutin, a putative proxeronine,
glycosides, and a tri-saccharide fatty acid
ester'’>. It had been proved recently that
noni juice extract contained antioxidant,
anti-cancer” and  anti-inflammatory®
property both in vivo and in vitro'
experiments. The in vitre experiment
revealed that glycosides in noni fruit
extract were responsible for the anti-
cancer activity”.

These scientific evidences are not
only supported the knowledge of noni as a
medicinal plant in folklore medicine, but
also supported some health benefits of the
Jjuice claimed by the consumer. Nowadays,
noni juice is commercially market as a
health-promoting beverage and according
to data obtained in the USA for 2001, an
average number of 46,603 people
purchased Tahitian Noni® Juice per
month®. Similarly, in Thailand, the use of
herbal products is also arising. Despite of
becoming a popular herbal product, in
2000, there was a case report of
unfavorable effect of noni juice on chronic
renal failure patient’, Tt is thus likely that
the consumers are sometime unaware of a
serious heaith consequence that might
occur.
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In this study, we were interested in
the anxiolytic action of noni juice
beverage, as it is claimed to produce
happiness and reduce stress. To date, the
only reported central effect of noni is that
the noni root extract contained sedative
property along with the central analgesic
activity in mice'’, Unfortunately, the
active substance has not been yet
identified, it is therefore could not make
an assumption that the fruit would have
similar effect as the root; since some
constituents found in the root like
anthraquinone could not be detected in the
juice®. In order to test for anxiolytic effect,
the elevated plus-maze (EPM) is selected;
this test is widely used and specific for
anxiety. It bases on unconditioned
responses to a potentially dangerous
environment, the combination of height,
luminosity and open space is assumed to
induce fear or anxiety in the rodents. The
degree of anxiety is assessed by measuring
the time spent on the opened- and closed-
arms, and the number of entries made into
each arm'"". Additionally, the effect of
noni juice on growth and the clinical
chemistry specific for liver and kidney
profiles were determined as well.

Materials and Methods

MNoni Juice

Noni juice used in the experiments
were Tahitian Noni® Juice (TNJ; Morinda
International Inc, Thailand} and Siam
Noni® (SNJ; Suprederm International,
Thailand). TNI was a fruit juice mixture
of 89% Tahitian noni juice and 11%
common grape and blueberry juice
concentrates, SNJ was produced from
Thai noni and composed of 99% noni
juice.

Amnimals

Male Wistar rats weighing 200-250
gm at the beginning of the experiments
were obtained from National Laboratory
Animal Center, Mahidol University
(NLAC-MU), Thailand. All animals were
housed in shoebox cage under 12h
light/dark cycle (lights on at 0700 h) at
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room temperature (254+2°C). Standard rat
chow and water were supplied ad fibitum.
Body weight and amount of food
consumed were measured daily. After 7-
day adaptation period, rats were assigned
randomly into 4 groups: control,
diazepam, TNJ and SNJ (n = 9 per group;
except n = 12 for SNJ group). The rats
were fed with I ml of water or noni juices
for 15 or 30 days. For the diazepam
treated groups, the rats were daily gavaged
with 1 ml water, and diazepam dissolved
in distilled water was given orally at a
single dose of 15 mg/kg on the day of
behavioral test. All procedures were done
under the approval of Animal Used
Committee, Faculty of Veterinary Science,
Chulalongkorn University.

Behavioral assessment

The behavioral experiments were
performed using an EPM, the standard test
to assess anxiety-like behaviors in rats!!™,
The EPM was made of wood, elevated 50
cm above the floor, and consisted of four
arms of equal dimension (10 x 50 cm} in
which two arms enclosed by high wall (30
cm) and two arms opened. The last day of
experiment, rats were placed in the center
of the EPM facing a comner of the platform
15 min after receiving water or noni juice.
Rats treated with diazepam, a standard
anxiolytic agent (Azepam 5, Macrophar
Co. Ltd, Thailand) was tested on EPM
within 5 min after received drug. The
behavioral test was conducted during the
light phase of the cycle, between 0900-
1100 h in a low natural light room. Each
rat was allowed to explore freely on the
EPM for 5 min and recorded on video
cassette recorder for later analysis. The
parameters measured were time spent in
opened-arm, closed-arm and  center
platform, including number of entries into
each arm. Number of times of rearing and
grooming were aiso recorded. An arm
entry was defined as the placement of at
least both forefeet into one arm.
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Clinical chemistry

Blood was collected from the heart
at the end of the experiment and tested for
liver and kidney profiles using Reflotron®
test strips for alkaline phosphatase (AP},
glutamate pyruvate transaminase (GPT),
glutamate  oxaloacetate  transaminase
(GOT) and creatinine (Roche Diagnostics,
Thailand). For blood urea nitrogen (BUN),
the plasma concentration was determined
by colorimetrically measuring the product
formed in the direct reaction of urea and
diacetyl mono-oxime'*. Blood glucose
was measured by using Accu-Chek®
advantage II blood glucose test strips
(Roche Diagnostics, Thailand). The
plasma was analyzed for sodium and
potassium  concentration by  flame
photometry (modef 410C clinical flame
photometer, Corning, Halstead, Essex,
UK) and for chloride concentration by
chloride titration (model 925 Chloride
analyzer, Corning).

Data analysis

For each rat, the total number of
entries (opened + closed arm), the
percentage of opened-arm entries (100 x
opened-arm entry/ total entries), and the
percentage of time spent on the opened-
arm (100 x opened-arm time/300) were
calculated. Then, the effects of noni juice
on all parameters were analyzed using
one-way analysis of variance (ANOVA)
followed by Student-Newman-Keuls test
to compare between groups. The unpaired
t-test was used to compare the different
effects of noni fed for 15 days and 30
days. The data were expressed as mean +
SE. A difference of the means of p < 0.05
was considered as statistically significant.

Results

Body weight and feed intake

There was no different in body
weight, daily weight gain or daily feed
intake between treatments afier noni juices
were given orally for 15 days. Similarly,
when the treatment was extended to 30
days, there was no different in all
measured parameters as shown in figure 1.
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Behavioral assessment

The rats treated with diazepam (15
mg/kg, PO), the standard anxiolytic agent,
spent more time in an aversive opened
area compared to control {p < 0.001) as
shown in figure 2. Similar to diazepam
treated-rats, 15-day noni treated-rats spent
longer time on opened-arm than control (p
< 0.001; figure 2). Moreover, the number
of total entry into both arms and the
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number of rearing, the indicator of motor
activity in rats fed with noni juices or
diazepam were not different from control
(figure 3). Interestingly, when noni juice
was fed for 30 days, the percentage of
time spent in opened-arm and the
percentage of opened-arm entry were not
significantly different from those of 15
days as shown in figure 4.

O conirol @ TNJ 3 SNJ & diazepam
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Figure 1 Effects of noni feeding on daily weight gain (A) and daily feed intake (B)
There was no different between treatments when noni juices were fed for 15- or 30- days.

Data presented as mean + SE.
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Figure 2 Effect of 15-day noni feeding on opened- and closed- arm time.

Noni juice and diazepam were able to induce an anxiolytic like-behavior upon exposure to
the EPM as they spent more time on the opened-arm and less time on the closed-arm
compared to the controls. *** Significantly different from control at p < 0.001, one-way
ANOVA followed by Student-Newman-Keuls test. Data presented as mean + SE.
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Figure 3 Effect of 15-day noni feeding on motor activity; total arm entry (A) and rearing
(B). The total arm entry (A} and the number of rearing (B), the indicators of motor activity in

rats tested with EPM were not different between treatments. Data presented as mean + SE.
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Figure 4 Effect of length of noni feeding on percentage of time spent on opened-arm (A)
and percentage of opened-arm entry (B). There was no different in the percentage of time (A)
or number of entry (B) into opened-arm when noni juices were fed for 15 or 30 days. Data

presented as mean + SE.

Table 1 Clinical chemistry of rats fed with noni juice for 30 days. There was no different in
clinical chemistries between treatments. Data presented as mean + SE.

Control NG SNJ Diazepam
AP (U/L) 633.00492.47  421.25+29.08 478.75+36.32  504.75+83.25
GPT (U/L) 22.15+1.27 27.45+1.15 22.50+1.24 27254213
GOT (U/L) 68.68+6.78 81.10+8.58 85.88+14.15 77.65+5.37
BUN (mg%) 47.20+3.83 39.94+2.71 49.691+4.25 45.43+1.20
Na' (mEg/L) 137.75+4.39 137.25+2.87 139.50+2.18 138.25+4.39
K’ (mEq/L) 4.33+0.15 3.90+0.07 3.95+0.21 4.2540.29
CI" (mmol/L) 98.00+1.68 09.75+0.75 102.00+1.08 99.2540.75
Glucose (mg/dL)  116.75+2.50 135.50+4.33 120.75+4.31 138.25+5.25
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The grooming activity recorded
from the EPM was not different between
treatments. However, it should be noted
that the number of grooming was reduced
in rat treated with noni juice and diazepam
(data not shown). Moreover, when the
feeding was prolonged to 30 days, the
noni-fed rat had no grooming activity in
all parts of the maze.

Clinical chemistry

At the end of experiments, blood
was collected for measuring AP, GPT,
GOT, BUN, creatinine, Na', K', CI,
glucose. There was no different in all
parameters compared to control group
after feeding for 15 days (data not shown),
Similarly, in a 30-day treated group, all
blood chemistriecs were not significantly
different from control (table 1).

Discussion

In this study, we examined the
effects of noni juice on anxiety related
behavior, along with the effects on body
weight gain, feed intake and blood
chemistry related to liver and kidney
functions. We found that noni juices in a
form of supplemented beverages (TNI®
and SNJI®) contained an anxiolytic activity
in rats when tested with elevated plus
maze (EPM). The EPM is a wvalid
behavioral test for the selective anxiolytic
and anxiogenic agent in the rat. The
correlation of behavior, physiologically
and pharmacologically have been stated''.
Since the opened ecievated area could
evoke an unconditioned fear, rats usually
made fewer entries into the opened arm
than into the closed arm, and spent less
time in opened-arm. The agents that can
increase the percentage of time spent on
the opened-arm and the number of entries
into the opened-arm is therefore implied
as an anxiolytic agent. Diazepam, a
clinically effective anxiolytic had been
shown previously to increase both time
and number of entry into opened-arm' ",
In this study, the rats treated with single
oral dose of diazepam spent more time in
the opened-arm when compared to
control, and this finding was in agreement
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with others. Similarly, we found that noni
juice when given orally for 15 days could
produce an effect resembling to diazepam
in that rat fed with noni juices spent more
time in the aversive opencd area, while
control rats avoid it and stayed in a
protected closed-arm. Since there were
some concerns that the increase in opened-
arm time could be confounded by an
increase in motor activity of the rats, the
total number of entries into both arms and
the rearing behavior were usually
recorded. We did not find any different in
total entries or number of rearing,
suggesting that noni juices and diazepam
contained an anxiolytic effect without any
effect on motor activity in this test.

Additionally, the prolongation of
noni juice feeding to 30 days had no
greater effects than those of 15 days
demonstrated by the percentage of
opened-arm time and opened-arm entry
were not different between 15- and 30-day
treatment. Although it is likely that
prolonged taking of noni juice had no
more additive effect but it should be noted
that the grooming activity, another
indicator of anxiety, was reduced in rats
treated with noni juices for 30 days.

From this study, we can conclude
that the noni juices (TNI® and SNJ®)
could reduce anxiety-related behavior in
rats and SNJ® yielded similar effect to that
of TNJ®. In addition, body weight, daily
weight gain, daily food consumption, the
liver and kidney profiles were not affected
as well even when the feeding was
lengthened to 30 days. However, Mueller
and coworkers’ has reported previously
that noni juice caused an unfavorable
effect on chronic renal patient due to high
concentration of potassium in noni juice. It
is possible that in healthy animal, the body
can excrete unwanted materials from the
body compared to sick animal
Nevertheless, it should take into account
that potassium concentration in the noni
Jjuice was quite high, and this could cause
an undesirable effect to patient or animal
with health problem.

In conclusion, we found that noni
juices in a form of supplemented
beverages could reduce anxiety with no
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detrimental effect on liver and kidney
functions in rats. The exact mechanism or
the active substance(s) responsible for this
anxiolytic effect will be required further
investigations.
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REVIEWS

Considerations Before Prescribing Phenytoin

Chaichan Sangdee

Department of Pharmacology, Faculty of Medicine, Cheingmai University

Abstract

Although phenytoin has been used to treat epilepsies for several dacades, it is still
among the drug of cheice in the treatment of generalized tonic-clonic, simple partial and
complex partial seizures, since it is highly efficacious and not expensive. However, phenytoin
is a drug with complex pharmacokinetic properties such as its absorption and metabolism
may be saturated at the conventional doses and at the upper therapeutic concentrations and
high plasma protein binding (approximately 90%). These characteristics can cause serious
drug interactions and has great impact on plasma phenytoin concentrationa. In addition,
preparations of phenytoin from different manufacturers may differ significantly in
bioavailability and hence are not bioequivalent and thus cannot be used interchangably. All
these can lead to problems in clinical setting if physicians and pharmacists are not aware of
these special pharmacokinetic characteristics of phenytoin. There are immediate release oral
phenytoin preparations such as Ditoin® and modified release preparations such as Dilantin
Kapseats®. Immediate release phenytoin preparations have several advantages over those
modified release preparations, they are absorbed more rapidly and the extents of absorption
are greater and less fluctuation of plasma levels of phenytoin. However, immediate release
phenytoin preparations need more frequent dosing, 2-3 timés a day while the modified release
preparation can be giving once daily. Inmediate release preparations may be more suitable
when loading dose is deem necessary for the rapid control of frequent seizures.

Key words: phenytoin, bicavailability
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REVIEWS

Role of Specific COX-2 Inhibitors in Cancer Prophylaxis
and Treatment

Nongnit Teerawatanasuk, BSc.(Pharm), Ph.D.

Faculty of Pharmaceutical Sciences, Ubonrajathani University

Abstract

Increasing evidence suggests that upregulation of cyclooxygenase-2 (COX-2) gene
expression is implicated in colorectal carcinogenesis. Large epidemiologic studies as well as
clinical studies consistently show that long-term use of aspirin and other nonsteroidal anti-
inflammatory drugs (NSAIDs) reduces the relative risk of colorectal cancer. The effect of
NSAIDs on chemoprevention and tumor regression has also been demonstrated in a range of
experimental models in animals. Recently, specific COX-2 inhibitors such as celecoxib,
rofecoxib, and valdecoxib have been developed and marketed. These compounds have been
shown in several clinical trials to produce fewer gastrointestinal adverse effects than classical
COX inhibitors. To date, celecoxib is the first specific COX-2 inhibitor approved by the
United States Food and Drug Administration (US FDA} for the prophylaxis and treatment of
familial adenomatous polyposis (FAP), a benign colorectal tumor that would eventually
progress to malignancy.

Key words: cyclooxygenase, specific COX-2 inhibitors, colorectal cancer,
familial adenomatous polyposis, FAP, celecoxib
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(PG, prostaglandin;, TX, thromboxane)
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Physiologic functions

PGE,, PGF,, , PG,  Relax vascular smooth muscle

PGE,, PGI, Relax brochial smooth muscle
PGF,, Contract brochial smooth muscle
PG, Relax uterine smooth muscle
PGE,, PGF5, Contract uterine smooth muscle
TXA; Promote platelet aggregation
PGI, Inhibit platelet aggregation
PGE;, PGI; Increase renal blood flow
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PGD, Regulation of the sleep/wake cycle
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@191 2 Nonsteroidal anti-inflammatory drugs (NSAIDs)™"’

1) Classical COX inhibitors’ [ICs(COX-1) < ICs(COX-2)]

Acetic acid Oxicam Pyraxole
Indomethacin Isoxicam Phenylbutazone
Acemetacin Piroxicam Oxyphenbutazone
Tolmetin Tenoxicam

) Napthylalkanone
Sulindac .
Diclofenac Propionic acid Nabumetone
Zomepirac Ketoprofen Salicylate
Naproxen

Fenamate Indoprofen Aspirin
Meclofenomic acid Ibuprofen Diflunisal
Mefenamic acid Flurbiprofin Acetamidophenol
Flufenamic acid Suprofen Acetaphenetidin
Niflumic acid Fenbufen

2) Selective COX-2 inhibitors [ICs(COX-1) > ICso(COX-2)]

Meloxicam
Nimesulide
Etodolac

Carprofen

3) Specific COX-2 inhibitors >’ [[Cs(COX-1) >> IC5(COX-2)]

50% inhibitory

IC(COX-1)/

COX-Zinhibitor — centration (ICq), M IC5o(COX-2)
COX-1 COX-2
Celecoxib 6.7 0.87 7.6
Rofecoxib 18.8 (.53 35
Valdecoxib 26.1 0.87 30
Etoricoxib 116 1.1 106
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Model/ NSAID treatment  Outcome Reference
Apc”'® mouse model
Rofecoxib’ { polyp multiplicity 27
Azoxymethane (AOM)
treated-rat
Aspirin* | tumor incidence and multiplicity 28
Celecoxib’ { tumor incidence and multiplicity 29
Nude mouse xenograft
Meloxicam** 4 colon carcinoma cell growth 30
Celecoxib’ { colon carcinoma cell growth 26

* Classical COX inhibitor, ** selective COX-2 inhibitor, * Specific COX-2 inhibitor

msuamaanyay CoX-2 TunzSed
ldlugi:  msAnwvimsudaseanyay  COX-2
Toemadiemsdomiladasausuduaiisime
(immunohistochemistry) ¥ insuidSunm
Wsiu cox-2 Twiladauzduiuinnnihi
wilwiladlaunfaiadientu  madnwlug
128 colorectal carcinoma M@z colorectal
adenoma  wuh COX-2  fhfSanendisinly
iiadlauzZamdeiianiiionaz 85 uaz 50
auddy Twuoed cox-1  laifimsulam
wilad® wanamiimsdnmlugthe colorectal
carcinoma 91NN WUTWSINe COX-2
daduiienudiusiuanuquuanadlsauas
fanmamemvaafihe™  Foyainanilsau
afusyuanndeih cox-2 funumifen
daafiumstinusise aghalshaaadiwy
COX-2 thufivarssiia Wy wmor epithelial
cells, stroma, macrophage, fibroblast”"** §agia
linmuuddah WSine cox-2 sl
wadrialefd uaunaiilugmaiianzda
wiahmsf cox-2 Rsduluradehen
Humamnnmstilemilagssiiiadous e

&
#3197

S on o
2.2 YT EY |

g o r 2 =1 ]

vannpuzdsa ldluguar  Insnun

NSAIDs shansatlaanumsiianzifuaaaltng
A L4 ] L =

dun de ludud wue®, dsuzuazen™,

ﬂamas,as

, oudau’’, aszuwnzdaae™, vaea
gIMsiaznsEwIzEIMS Y wazwuh COX-
2 anfiummlumsifenzGanail asalsh
aayauhiludagtiudilaifanutnuasng
afanamsfneiforesdiisudazaneiiany
UANFNNU

3. ﬂﬂlﬂ‘i%ﬁﬂimlﬁf}ﬂiuﬂ’l‘itﬁﬂ&ﬂ%ﬁ
Tos COX-2

o = =
nalnsvsivluanade Cox-2  luifen
Y & = a & v
dasludunavrsamabauzGaiuliduinnu
o v = = d & e
Hawy uallauyfpuednesaail aail
A I3
1) COX-2 &3N3 prostanoids ¥
Y oo oF ﬁ 1] s J o g o »
Twinamsanay @eihmsenau@aiaiuiin
N o ot ' P
diamshaessiluanade g malwwadi
w = = d . =
dagyAeddwauazlisiu Fnhldgmsuwaa

42 wumsane

wlavpastrad liluuzda
& e oa w ar = ~ 1
EossdnRusiumiouzSvaneniin  wu

o N rd e
MBI Ld l¥Rji3ase (ulcerative

colitis)  lvigftheilamaduseSaildlng



132

1} ﬂ‘} 1 ar J
genheumll 5-7 oh*® wastimsdnauids
Sonude 35-40 U glasaziilamailuazi
-3 158 - A r =]
ldlunitetans:  20-35%" fhaulade

- -Jnf as L3 I o
winniiinsantdusasr ldazwudium
COX-2 ganmasnlaifimisniay® dwsuly

o - ' o A v o« M é
gienzdu wunmssnauisaiaiudadmdss

-, L] nd T WA ar
yaamstiouzGaguiu Wy gnimsdneues

a 1 J o =¥ J
muaauﬁa'NuTamﬂtﬁmgwu’lumﬂﬂumﬁa

we] or &
4 gaivlsaitauaziivasdniausa

gudau
ar a & e = A AT
SfilamadesgeanlumsiunsSinies
9) @19 prostanoids IREIRAWIZENNEN
e 2 P £x
PGE, mugnainles cox-2 fgnblaseselu
P | s v i
mawfisnhWisadiddevudaslliduirad
xS Tannalndhe Taun nszqumaaiguiiu
P&, o &
Touazmsuigifnannuraudasd™ U
MIaeEYaaad (apoptosis)” UAENIZRUME
= ¥ c‘ .:" & of =1
sanupIvaandanlniiiallidsiiodiannd
(tumor  angiogenesis)™ ﬁﬁﬁng‘lmma%’ﬂ
o ) - 2 4
i cox-2 Insuaateandnin
o & s A . , i
luwaditoyrasaienfivoning  (angiogenic
=] o oy r
vasculature) JunziTaveseivizumeriia
a kA ' ]
1dIng deoa Wy vasaomis uozmougn
¥
wn uazinduls COX-2 @unsnaantsaste
¥
angiogenic growth factors uasdudenisadie
1 5 o
vasaidenlniluvasanaanald  uamelimiu
7 CoX-2 TunumwdAylunsia  wmor
o o wr 1
angiogenesis Lm:ﬂamﬂunn"lnmﬂnammmnqu
ay o o =) a 51
flunsiugimseTpan Tnvo s
. 4o X .
3) @73 intermediates TR lUIEWINg
ama o . . .
ﬂgn‘iﬂ'm COX-2 @e arachidonic acid U
Wy PGs 1w peroxyl radicals Ufw
malondialdehyde  (MDA)  Wiuashiianu
annsagelunsindjien  (highly reactive
substances) Fnalytinnsmarearsiltuiens
1 r o 6 = ar v -
e i Sbua Tty wazledu Aelviie
P o o ' P
msufbpuawaumadmilugmafiauna™

Nongnit Teerawatanasuk

4) Juwamedouminmsn cox Wl
ttl arachidonic acid ¥hivlSinamasasilu
iwadaaa Taedl arachidonic acid ﬁqnéns:ﬁ'u
vl sphingomyelinase 'lﬁLﬂE'mu sphingo-
myelin LUtflu  ceramide® %‘qﬁqwgnisﬁu’lﬁ
madifin  apoptosis®™ ™ dariumsidiina
arachidonic acid snasiududaduwiliinlig
Moz

4. Specific COX-2 inhibitors

@ NSAIDs julmidiignihurnzes
COX-2 fmsdmheluiasamafands
coxibs 1@UN celecoxib (CeItE:brexFl Pharmacia
Corporation, USA), rofecoxib (Vioxx, Merck
& Co. Inc. USA) valdecoxib (Bextra® Phar-
macia Corporation, USA) W8T etoricoxib
(Arcoxia® Merck & Co. Inc. USA) #1e1uéia
uin1d¥unsfusesnnesnmseMIsIazIe
anSgerinm dauedafidanedmieludangy
Wing1n nly uazusida

AMHANWIZIBY COX inhibitors ttuiilu
msulisudsudszangawlunisdudanis
Moures COX-1 waz COX-2  Tansn
Anwlaluvasanaasdlasitiwnzfinasyu
#D human whole blood assay (WBA)®' usx
amdnwlumsiiuds cox-1 HSemnmsiien
fudamsuagruandan  Fuilunszuaumsi
Wnduillafimsinengusauniadaniiagn
navguaY TXA, msﬁgnﬁ%’wmmné‘mﬁaﬂ
Ty COX-1 wippwimszvvulsne TXB,
Futhumsildnnmasmedaes Txa, Al
Sudutszansmwlumsiiuds cox-2 wu ia
ninl3inn PGE, fiadeihilas cox-2 Tudia
Lﬁaﬂmnﬁagnnimi’uﬁw lipopolysaccharide
(LPS) miamsy CoX-2 inmludandld
asEuBansuiNG? (heparinized blood) Uz
andawlumsiiudaaulmifinnuansdoen

50% inhibitory concentration (IC,,) ANy



Thai J Pharmacol; Vol 26: No 2, May-Aug 2004.

@ e w & a
AT UABIENTIFINISATULHINIFTHIIUY B
e P P . '
wulmildasanis  aiifidssdninwgaasiion

+

IC,, M duanuiuwizas COX-2 T
Usziiunndasdiu IC, (COX-1)/1C, (COX
“2) uenuniilafdeawlaniFieneiiiely
TIeuaimndatiounniy Sundn William Harvey
Human Modified Whole Blood Assay
(WHMA)® Fniiudalszansnmwaasenig
@ IC,,
IInn1IAnwIUszEndaIwaal
ctoricoxib®® W8z COX-2 inhibitors a3y 9 Tag33
human WBA WU celecoxib #AMudiwizes
COX-2 11 COX-1 Uszinm 7.6 1m
rofecoxib Uaz valdecoxib Hanudnuwizgeda
30-35 " uaz etoricoxib Hanuduwizgada
106 11 (5199 2) agwlshalszansnmwly
m-sm"wmsé'nLﬂwaqmnq'uﬁ‘[mmamz
celecoxib WRz rofecoxib AauTNINALALNAY
warlnatfeniy  classical NSAIDs™ ™ ms
dnvyimendiinlas CLASS Study Group™ Tugf
thadnnu 7,968 T8 wWisudaumsiden
celecoxib 400 NAANTN uaz 2 A3 A
ibuprofen 800 NadN3N Susr 3 ah wia
diclofenac 75 Hindn¥u Juar 2 A%y Wadhm
smytaantdUludithe  osteoarthritis  uss
rheumatoid arthritis LUuszEEIANY 6 (Hau
wungihefldfum  celecoxib 1HnaIMst
AN TEUUN HLA RIS (perforation,
gastric outlet obstruction, bleeding) ﬁaﬂﬂ’i’léﬁ
185uen nonspecific NSAIDs ‘ﬁq 2 a1
yuaufeunmsdnuilae  VIGOR  Study
Group™ ludilw 8,076 au ulsuieums1y
0 rofecoxib 50 THaANTy Fuasaiy M
naproxen 500 mg MNaz 2 ﬂ‘:’ljﬂ LﬁiﬂﬂWﬁﬂgﬂH'l
15 rheumatoid arthritis WuTnaeaiilse
Ansomlumsinlndifesiy  defeawns
o 9 imou wuhfflasue rofecoxib

(AR IN1I 19 lusZUUNIUAUS MY (upper

133

GI perforations or obstructions, symptomatic
ulcers, and bleeds) 3o0az 2.1 Tuamsh
14 g ol
naproxen WUWNNNNADIBYRY 4.5 Elﬂgﬂ']'ii'lﬂ'ﬂ
>
aeedaih 1 dThaiaeinmsdufsslussuy
NNALDIMITATUNTS (complicated upper GI
perforations or obstructions, and severe upper
gastroiniestinal bleeds) fovaz 0.6 waz 1.4
¥

?_ o 1 oy o L) ¥ at
mudiay  dauglamsw lumaianduilen
TapeTudilef 1aSuen  naproxen nauMING
rofecoxib naMAe fovaz 0.1 uny 0.4 ATy
o_ar ’ day ar an A =
a1y BU’Nhl'iﬂﬂEiﬂ'i’lﬂ‘l'ilaﬂ']f']ﬂ“ﬁqu’ﬁ'llﬂﬂiﬂﬂ

»
Tsaala ludihevasangu iunneeiu

dauslduas specific COX-Zinhibitors

y_ o w o o
Tumstlasiuuazinmazse

Ua3Uu89A M T8N TUBZE1U BN S
UsmATUSEIMSIE  celecoxib  (Celebrex",
Pharmacia  Corporation, USA) tn3nen
familial adenomatous polyposis (FAP)" itag
vnfnenuxemdnyluglis FAP $1u
83 AU Al@3UEn celecoxib 400 Hadniy Ju
av 2 A39 W39 100 Hadndu Tuax 2 Ay wu
6 Wau WUDIRWIY polyps 89adsREa: 28
ez 12 ey ilatisuiumnaaniienas
Wiensena: 5 adalsn@msld COX-2
inhibitors Tugfhe FAP snsatflasfumseity
d1nu polyps Tusldlwnlla us polyps #iia
FuudrdnvailimeluusthaslFoniiunm
we®  dwdunsdeildlugjediady
sporadic colorectal cancer Wa% colorectal cancer
in inflammatory bowel disease é'l'qhiﬁﬁagamq
adiinufigawoeriufulsrleniuas  COX-2
inhibitors®'

wananiinIdnuisanieadiin
Fnunilsidsdnfivegialssiiulseans
MWIBY COX-2 inhibitors TUMIINENES
afiodu  Tessmedaodumihlasumaaiv
@YUN US National Cancer Institute (NCD”’



134

Tounmsd@nmalszaniniwees  celecoxib u
mssnwNsGudmuN  usSnszonsdsams
SN uasnzRvaaaans (Barrett’s
esophagus) ﬁadmwﬁmﬂums’lﬁ' COX-2
inhibitors Lﬂ%ums%'nms'mﬁ'umnejuﬁ'u iy
Tfuaihitialunsinmueswesaniia
NSCLC Wui1 COX-2 inhibitors thenfinss
AnBawmssnyaaen paclitaxel  uax
carboplatin®™  uazldSIufMuNngy  tyrosine
kinase inhibitors fi@ trastuzumab lUMIINY)
nuSaumuyszezuwsnszna®
unumiiguladndsznisnilaaas
COX-2 inhibitors @amslatiailaafumsiiia
w3 (chemoprevention) l@EtawIzathab
nudldlng™ wazuzGuamuy™"” §myidy
mandiinsses phase T (HadAnyIsvBNEMW
Tumsilastuusdei dnglugiinailsis
iy sporadic adenomas ¥NfiAY wieuddieu
e MsSuLlsEMUEN celecoxib MUay 400-
800 NN W38 rofecoxib Tuaz 25 un™ Tunus
whun fimsdnemeeailnszer phase T (e
Uszdiudszandniwoes celecoxib umstlas
AunzashunluaediawigWusae  18-55
TfianudasdamsiouzGoriiad Taslwdu
UseMu celecoxib Suar 2 asailunanny 12
@au 6ﬂmuej’ﬂaﬂﬂaza%tﬂus:amm 5 1
iaasagmadsuntasuazmsiaiadula
229 benign breast epithelial cells”*
mfN1u‘i%’ﬂmﬁnmmﬂw{ﬁugmuax
Ademeediindnnunniim ety
flyiu malenluswneadulnd umnmaues
COX-2 inhibitors TumsUasfuuazInsNzESe

=1 at = or J
WHANWYALAULBENT Fl’J'lNé’lﬂﬂ.luﬂJ'l nau

um‘gﬂ

nnvangunnedinuazludainnan
uamliiiiuh cox-2 dunumdnnlums
=, I3 ] = :I ar
iiauzSd ldlvguazariiunuimiedsniu

a = d v a3
ﬂ'ﬁLﬂﬂNBL%\T‘HNﬂElNﬂ?EI ﬂ']iEIUEI\TLE]ul‘Ziﬁ

Nongnit Teerawatanasuk

COX-2 MEEINgy NSAIDs aiansoilasiu
ad a g o 1 =, w
wazananIM iz RNd ld lugiuariiala
a4 [ ar P | & ]
Tuthatuldiimswaansnaangrddwnzda
COX-2 (specific COX-2 inhibitors) laun
celecoxib, rofecoxib, valdecoxib LLAZ etoricoxib
L 1 IJﬂ e ¥ o L
dadupenngwlniiaaliivifieaimsing
@ENTULTGaTTUUMAEUEIT  lasmws
L] ﬁ' J b - 1} ar 1]
atnfiadiadad dendedanuiliuneainu ashe
Tshalafivanpudiufiuh  specific  COX-2
inhibitors  HaNuUaandewiian)  classical
COX inhibitors TUANUHANTENURBMITINNIY
gl wazmsinuasndadan  degiu
celecoxib IAFUMIIUTBANABIANTNMISUBE
enpsanigaudmivldlumstiasnuuazsnwm
familial adenomatous polyposis (FAP) dwiu
€ o | o o P &
xS lduifindunazuziSwesnionzdu 2uu

tlaadluszniamsdnyimaaiiin

@NF@IA N

1. Vane JR. Inhibition of prostagiandin
synthesis as a mechanism of action for
aspirin-like drugs. Nature 1971; 231:232-
235.

2. Dubois RN, Abramson SB, Grofford 1., et
al. Cyclooxygenase in biology and
disease. FASEB 1998; 12:1063-1073,

3. Kaplan-Machlis B, Klostermeyer BS. The
cyclooxygenase-2 inhibitors: safety and
effectiveness. Amn  Pharmacotherapy
1999; 33; 979-988,

4, Mardini 1A, FitzGerald GA. Selective
inhibitors of cyclooxygenase-2: A
growing class of anti-inflammatory drugs.
Mol Interventions 2001; 1:30-38.

5. Miyamoto T, Ogino N, Yamamoto S, et
al.  Purification of  prostaglandin
endoperoxide synthetase from bovine
vesicular gland microsomes. J Biol Chem
1976; 251:2629-2636.

6. Rosen GD, Birkenmeier TM, Raz A. et al.
Identification of a cyclooxygenase-related
gene and its potential role in prostaglandin
formation. Biochem Biophys Res Commun
1989, 164:1358-1365.

7. Kujubu DA, Fletcher BS, Vamum BC, et
al. TIS10; a phorbol ester tumor promoter-
inducible mRNA from Swiss 3T3 cells,
encodes a novel prostaglandin synthase/



Thai J Pharmacol; Vol 26: No 2, May-Aug 2004.

10.

1L

12.

13.

14.

15.

16.

17.

I8,

19.

20.

21.

22

cyclooxygenase homologue, J Biol Chem
1991; 266:12866-12872,

Bazan NG. COX-2 as a multifunctional
neuronal modulator. Naf Med 2001;

7:414-415,

Moore BC, Simmons DL. COX-2
inhibition,  apoptosis, and chemo-
prevention by  nonsteroidal  anti-

inflammatory drugs. Curr Med Chem
2000; 7:1131-1144,

FitzGerald GA, Patrono C. The coxibs,
selective inhibitors of cyclooxygenase-2.
N Engl J Med2001; 345:433-442.
Greenlee RT, Murray T, Bolden S, et al.
Cancer statistics, 2000. CA Cancer J Clin
2000; 50:7-33.
hitp://www.nci.nih.gov/cancer_informa
tion/

Mayor RJ. Gastrointestinal fract cancer.
in: Braunwald E, Fauci AS, Kasper DL et
al, editors. Harrison’s Principles of
Internal Medicine, 15™ ed. New York:
McGraw-hill, 2001:578-589.

National Institute for Clinical Excellence.
Guidance on the use of irinotecan,
oxaliplatin and raltitrexed for the
treatment of advanced colorectal cancer.
March 2002. [http:// www.nice.org.uk]
Waddell WR, Loughry RW. Sulindac for
polyposis of the colon. J Surg Oncol
1983; 24; 83--87.

Thun MJ, Namboodiri MM, Heath CW,
Aspirin use and reduced risk of fatal colon
cancer. New Engl J Med 1991, 325:1593-
1596.

Marmnett LI, Aspirin and the potential role
of prostaglandins in colon cancer. Cancer
Res 1992; 52;5575-5589.

Giovannucci E, Rimm EB, Stampfer MJ,
et al. Aspirin use and the risk for
colorectal cancer and adenoma in male
health professionals. Ann Intern Med
1994; 121:241-246.

Giovannucci E, Egan KM, Hunter DJ, et
al. Aspirin and the risk of colorectal
cancer in wowen. New Engl J Med 1995;
333: 609-614.

Vainio H, Morgan G, Kleihues P. An
international evaluation of the cancer-
preventive potential of nonsteroidal anti-
inflammatory drugs. Cancer Epidemiol
Biomarkers Prev 1997, 6:749-753.

Gupta RA, Dubois RN. Colorectal cancer
prevention and treatment by inhibition of
cyclooxygenase-2. Nat Rev 2001; 1:11-21.
Labayle DD, Fischer I, Vielh P, et al.
Sulindac causes regression of rectal

23.

24,

25.

26.

27.

28.

29.

30.

31.

32

33

34,

135

polyps in familial adenomatous polyposis.
Gastroenterology 1991; 101:635-639.
Nugent KP, Farmer KC, Spigelman AD,
et al. Randomized controlled trial of the
effect of sulindac on duodenal and rectal
polyposis and cell proliferation in patients
with familial adenomatous polyposis. Br J
Surg 1993; 80:1618-1619.

Giardiello FM, Hamilion SR, Krush Al et
al. Treatment of colonic and rectal
adenomas with sulindac in familial
adenomatous polyposis. N Engl J Med
1993; 328:1313-1316.

Oshima M, Dinchuk JE, Kargman SL, et
al. Suppression of intestinal polyposis in
Apc™® knockout mice by inhibition of
prostaglandin endoperoxide synthase-2
(COX-2). Cell 1996; 87:803-809.
Wiltiams CS, Tsujii M, Reese J, et al.
Host cyclooxygenase-2 modulates
carcinoma growth, J Clin Invest 2000;
105:1589-159%4.

Oshima M, Murai N, Kargman S, et al.
Chemoprevention of intestinal polyposis
in the APC*"7'® mouse by rofecoxib, a
specific  cyclooxygenase-2  inhibitor.
Cancer Res 2001; 61:1733-1740.

Reddy BS, Rao CV, Rivenson A, et al.
Inhibitory effect of aspirin on azoxy-
methane-induced colon carcinogenesis in
F344 rats. Carcinogenesis 1993; 14:1493~
1497.

Kawamori T, Rao CV, Seibert K, et al.
Chemopreventive activity of celecoxib, a
specific  cyclooxygenase-2  inhibitor,
against colon carcinogenesis, Cancer Res
1998; 58: 409412,

Goldman AP, Williams CS, Sheng H, et
al. Meloxicam inhibits the growth of
colorectal cancer cells, Carcirogenesis
1998; 19:2195-2199.

Eberhart CE, Coffey RJ, Radhika A, et al.
Up-regulation of cyclooxygenase-2 gene
expression in human colorectal adenomas
and adenocarcinomas. Gasiroenterology
1994; 107:1183-1188.

Sheehan KM, Sheahan K, O’Donoghue
DP, et al. The relationship between
cyclooxygenase-2 expression and
colorectal cancer. JAMA 1999; 282:1254-
1257.

Subbaramaiah K, Telang N, Ramonetti JT,
et al. Transcription of cyclooxygenase-2 is
enhanced in transformed mammary
epithelial cells. Cancer Res 1996;
56:4424-4429,

Chan G, Boyle JO, Yang EK, et al
Cyclooxygenase-2 expression is up-



136

35,

36.

37.

38.

39.

40.

41.

42,

43,

44,

45.

46.

47.

regulated in squamous cell carcinoma of
the head and neck. Cancer Res 1999;
59:991-994,

Wolff I, Saukkonen K, Anttila S, et al.
Expression of cyclooxygenase-2 in human
lung carcinoma. Cancer Res 1998,
58:4997-5001,

Hida T, Yatabe Y, Achiwa H, et al
Increased expression of cyclooxygenase-2
occurs frequently in human lung cancers,
specifically in adenocarcinomas, Cancer
Res 1998; 58:3761-3764.

Tucker ON, Dannenberg AJ, Yang EK, et
al. Cyclooxygenase-2 expression is up-
regulated in human pancreatic cancer.
Carncer Res 1999; 59:987-990.

Grubbs CJ Lubet RA, Koki AT, et al
Celecoxib inhibits N-butyl-N-(4-hydroxy-
butyl)-nitrosamine-induced urinary
bladder cancers in male B6D2F1 mice and
female Fischer-344 rats, Cancer Res 2000;
60:5599-5602,

Ristimaki A, Honkanen N, Jankala H, et
al. Expression of cyclooxygenase-2 in
human gastric carcinoma. Cancer Res
1997; 57:1276-1280.

Farrow DC, Vaughan TL, Hansten PD, et
al. Use of aspirin and other nonsteroidal-
anti-inflammatory drugs and risk of
esophageal and gastric cancer. Cancer
Epidemiol Biomarkers Prev 1998; 7.97-
102,

Brentnall TA, Crispin DA, Bronner MP,
et al. Microsatellite instability in non-
neoplastic mucosa from patients with
chronic ulcerative colitis, Cancer Res
1996; 56:1237-1240.

Prescott SM, Fitzpatrick FA. Cyclo-
oxygenase-2 and carcinogenesis. Biochim
Biophys Acta 2000; 1470:M69-M78.
Ekbom A, Helmick C, Zack M, et al
Ulcerative colitis and colorectal cancer. A
population based study. N Engl J Med
1990; 323:1228-1233,

Lashner BA. Colorectal cancer in
ulcerative colitis patients; survival curves
and surveillance. Clevel Clin J Med 1994;
61:272-275.

Bansal P, Sonnenberg A, Pancreatitis is a
risk factor for pancreatic cancer.
Gastroenterology 1995; 109:247-251.
Cylwik B, Nowak HF, Puchaiski Z, et al.
Epithelial  ancomalies in  chronic
pancreatitis as a risk factor of pancreatic
cancer. Hepatogastroenterology 1998,
45:528-532.

Vesterinen E, Pukkala E, Timonen T, et
al. Cancer incidence among 78,000

43,

49.

50.

5L

52.

53,

54,

55.

56.

57.

58.

Nongnit Teerawatanasuk

asthma patients, Int J Epidemiol 1993;
22:976-982,

Tsujii M, DuBois RN. Alterations in
cellular adhesion and apoptosis in
epithelial cells overexpressing prosta-
glandin endoperoxide synthase 2. Cell
1995; 83:493-501,

Sheng H, Shao J, Morrow JD, et al
Modulation of apoptosis and Bci-2
expression by prostaglandin E2 in human
colon cancer cells. Cancer Res 1998,
58:362-366.

Tsujii M, Kawano S, Tsuji S, et al
Cyclooxygenase regulates angiogenesis
induced by colon cancer cells. Cell 1998;
93:705-716.

Thun MIJ, Henley SJ, Patrono C. Non-
steroidal anti-inflammatory drugs as
anticancer agents: mechanistic, pharma-
cologic, and clinical issues. J Natl Cancer
Inst 2002;94:252-266.

Shiff SJ, Rigas B. The role of cyclo-
oxygenase inhibition in the antineoplastic
effects of nonsteroidal antiinflammatory
drugs (NSAIDs). J Exp Med 1999;
190:445-450,

Chan TA, Morin PJ, Vogelstein B, et al,
Mechanisms underlying nonsteroidal anti-
inflammatory drug-mediated apoptosis,
Proc Natl Acad Sci US4 1998, 95: 681-
686.

Surette ME, Winkler ID, Fonteh AN, et
al. Relationship between arachidonate-
phospholipid remodeling and apoptosis,
Biochemistry 1996, 35:9187-9196,

Surette ME, Fonteh AN, Bernatchez C, et
al. Perturbations in the control of cellular
arachidonic acid levels block cell growth
and induce apoptosis in HL-60 cells.
Carcinogenesis 1999; 20:757-763.

Longo WE, Grossmann EM, Erickson B,
et al. The effect of phospholipase A2
inhibitors on proliferation and apoptosis
of murine intestinal cells. Surg Res 1999;
84:51-56.

Patrignani P, Panara MR, Greco A, et al.
Biochemical and pharmacological
characterization of the cyclooxypgenase
activity of human blood prostaglandin
endoperoxide synthases. J Pharmacol Exp
Ther 1994; 271:1705-1712.

Warner TD, Giuliano F, Vojnovic I, et al.
Nonsteroid drug selectivities for cyclo-
oxygenase-1 activity rather than cyclo-
oxygenase-2 are associated with human
gastrointestinal toxicity: a full in vitro
analysis. Proc Natl Acad Sci USA 1999;
96:7563-7568.



Thai J Pharmacol; Vol 26: No 2, May-Aug 2004.

59.

60.

61,

62,

63.

64,

Riendeau D, Percival MD, Charleston S,
et al. Etoricoxib (MK-0663): Preclinical
profile and comparison with other agents
that selectively inhibit cyclooxygenase-2.
J Pharmacol Exp Ther 2001; 296:558-
566.

Simon LS, Weaver AL, Graham DY, et al.
Anti-inflammatory and upper gastro-
intestinal effects of celecoxib in
rheumatoid arthritis: a randomized con-
trolled trial. JAMA 1999; 282:1821-1828.
Langman MJ, Jensen DM, Watson DJ, et
al. Adverse upper gastrointestinal effects
of rofecoxib compared with NSAIDs,
JAMA 1999, 282:1929-1933,

Laine L, Harper S, Simon T, et al. A
randomized trial comparing the effect of
rofecoxib, a cyclooxygenase 2-specific
inhibitor, with that of ibuprofen on the
gasiroduodenal mucosa of patients with
osteoarthritis.  Gasfroenterology 1999;
117:776-783.

Silverstein FE, Faich G, Goldstein JL, et
al. Gastrointestinal toxicity with celecoxib
vs nonsteroidal anti-inflammatory drugs
for osteoarthritis and rheumatoid arthritis:
the CLASS study: a randomized
controlled trial. JAMA 2000; 284:1247-
1255

Bombardier C, Laine L, Reicin A, et al.
Comparison of upper gastrointestinal
toxicity of rofecoxib and naproxen in
patients with rheumatoid arthritis, VIGOR

65.

66.

67.

68,

69,

70.

7t

72,

137

Study Group. N Engl J Med 2000;
343:1520-1528.

Henry JE. Celecoxib indicated for FAP.
JAMA 2000; 283:1131.

Steinbach G, Lynch PM, Phillips RKS, et
al. The effect of celecoxib, a cyclo-
oxygenase-2  inhibitor, in familial
adenomatous polyposis. N Eng! J Med
2000; 342:1946-1952.
http://www.newscenter.cancer.gov/press
release/celecoxibupdate.html

Altorki NK, Keresztes RS, Port JL, et al.
Celecoxib, a selective cyclo-oxygenase-2
inhibitor, enhances the response to
preoperative paclitaxel and carboplatin in
early-stage non—small-cell lung cancer. J
Clin Oncolog, 2003;21:2645-2650.

Dang CT, Dannenberg AJ, Subbaranaiah
K et al. Phase Il study of celecoxib and
trastuzumab in metastatic breast cancer
patients who have progressed after prior
trastuzumab-based  treatments.  Clin
Cancer Res. 2004; 15:4062-4067.

Kelloff GJ, Schilsky RI, Alberts DS.
Colorectal adenomas: a prototype for the
use of swrrogate end points in the
development of cancer prevention drugs.
Clin Cancer Res 2004;10: 3908-3918.
Arun B, Goss P. The role of COX-2
inhibition in breast cancer treatment and
prevention. Semin Oncol 2004;31:22-29.
http://www.clinicaltrials.gov/ct/show/NC
T00056082



SUAININUYANYUNIIANY

VY - d Y
LAUTUNAANKT PWIDINTDINNTING 18

o &S A o o = a as
VURAINOIES JAINTAUNTINGIAY 1AIATITNUGANYUMIANH
¥ ¢

W owr & o = = Y =
FEANNURATNH VDI HIAINTUUNTING TR TUIROM AURADI 1

= o Y a
315ﬂ’]ﬁﬂWﬁgﬁrlﬂﬁleﬂﬁ]Wﬁgl%}'lﬂﬂﬁ’JﬂtquﬁﬂJW§$ﬁﬁu3~HQﬂﬁU 72 WITH

G (]

1
v Aasn Ao ow o~

1 = == 3 LY = LI | =]
miviidenmaednuiedlullmsfdnmgame szavilygnivieln wio

[ =

A o g/
aduSamsdnu laudn

e:’:E D)_n

¥
dlaTemaldnnauimnluszaviiugafing (sounmdangas m.u

HAY IN.A AHEIVITUNTYING)

3 e a o

danulsvesuluainsuaztuluming Idniusnineds ywasnsal

UNINGNE TENITIUN 26 AaIAN 2547 DITUN 17 WOATAEU 2547

ARNNOUINIIUTIBAZBHA 19N HUMTUTIUUASHAONITNI

F05  OHIBAMsAnY TadedInendy 1ns. 02-2183502-5




Thai J Pharmacol; Vol 26: No 2, May-Aug 2004. 139

REVIEWS

Polycyclic Aromatic Hydrocarbons as Contaminant in
Environment and Effect to Human Body

Suparat Watana' and Supeecha Wittayalertpanya®

! Master of Medical Science program, * Department of Pharmacology,
Faculty of Medicine, Chulalongkorn University, Bangkok 10330, Thatland

Abstract

Polycyclic aromatic hydrocarbons (PAHs) are hydrocarbon compounds which
originated from the incomplete combustion or organic compounds during industrial and other
human activities. The most important sources of PAHs are coal tars and derived product. A
second source of PAHs is petroleum distillates. Roasted, grilled or smoked foods are also
important source of PAHs. PAHs are present throughout the environment, human may be
exposed to these substances at home, outside, or at the workplace. The distribution of PAHs
in the environment depends on properties of each PAHs. In human, PAHs are absorbed and
distributed to internal organs especially organs rich in adipose tissue which can contain high
level of PAHs and metabolites. PAHs can be changed a multistep metabolic activation by
specific enzymes which are bioactivated to reactive metabolites. The metabolites can bind
covalently to DNA and subsequently initiate mutation and carcinogenesis which may cause
harmful health effects. Industrial and technological countries have set regulations for health
protection in high risk PAHs exposure by suggesting amount of each PAHs in human body
which will be harmful.

Key words: Polycyclic aromatic hydrocarbons
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Rheumatoid Arthritis, DMARDs and Sulfasalazine

Nisamanee Satyapan

Department of Pharmacology, Phramongkutklao College of Medicine, Bangkok 10400, Thailand

Abstract

Rheumatoid arthritis (RA) is a chronic, disabling autoimmune disease characterized by
progressive joint destruction and functional decline, together with a significant increase in
morbidity and mortality. Along with an improved understanding of the disease and advances
in technology, the treatment of RA has evolved from a pyramid-based approach to the early
and aggressive use of conventional disease-modifying antirheumatic drugs (DMARDSs) such
as methotrexate (MTX), gold, hydroxychloroquine, d-penicillamine and sulfasalazine as the
cornerstone of therapy.

Although the new and expensive biologic DMARDs that have more specificity to
cytokines have shown promise in the treatment of RA at present, further evidence is needed
to demonstrate their superiority over conventional DMARDs as initial therapy. Thus,
conventional DMARDs still remain the first choice for monotherapy or combination
treatment in patients with RA.

Several clinical trials demonstrated the effectiveness of combination among
conventional DMARDs in patients with RA and supported their use. The findings-
summarized that the combination with MTX as triple therapy (eg MTX, hydroxychloroquine
and sulfasalazine) or double therapy (eg MTX plus ecither hydroxychloroquine or
sulfasalazine) demonstrated superiority over monotherapy. While combination with
sulfasalazine (a derivative of less absorbable sulfonamides) has shown fewer adverse events
and provide better tolerability in long-term use. The action of sulfasalazine on RA depends
mainly on one of its metabolites.

Key words: rtheumatoid arthritis, DMARD, sulfasalazine
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Pfizer not Moving Ahead with
Viagra for Women

Pfizer Inc. reported that it was unable to
prove that its impotence drug Viagra was
effective in treating women, and it would
not seek regulatory approval for it as a
treatment for female sexual arousal
disorder. Female sexual arousal disorder
(FSAD) is an emerging area of research
and is far more complex than male erectile
dysfunction. It began studying Viagra for
use in women in 1996 and has conducted
several large-scale studies involving about
3,000 patients. While the drug was found
to be safe in all studies, data on its
effectiveness in treating sexual arousal
problems in women did not support
submitting the drug for review by the U.S.
Food and Drug Administration. It would
end the program soon. Diagnosing FSAD
involves assessing physical, emotional and
relationship factors, and these complex
and  interdependent  factors  make
measuring a medicine's effect very
difficult. Several drug makers have been
trying to develop a so-called female
Viagra in hopes of establishing an
enormous untapped market.  Analysts
have said that any drugs for female sexual
dysfunction that prove effective in treating
problems with arousal, diminished desire
or inability to achieve orgasm could
garner sales of well over $1 billion a year.

[http:/iwww.reuters.com/newsArticle jhiml?
type=healthNews&storyID=4459157 &section
=news]

FDA Approves Bevacizumab for
Colorectal Cancer

The U.S. Food and Drug Administration
(FDA) approved bevacizumab (Avastin),
manufactured by Genentech, Inc., as a
first-line  treatment  for  metastatic
colorectal cancer. Bevacizumab targets
vascular  endothelial  growth  factor
(VEGF), which stimulates new blood
vesse! formation within the tumor.
Although angiogenesis inhibitors have
been studied for the past three decades,
this is the first such product shown to
delay tumor growth and prolong survival.
When given intravenously in combination
with the Saltz regimen (IFL; irinotecan, 5-
fluorouracil [5-FU], and leucovorin) used
as standard chemotherapy for colon
cancer, bevacizumab prolonged survival
by about five months. In a randomized,
double-blind trial enrolling more than 800
patients with metastatic colorectal cancer,
patients  receiving  bevacizumab in
combination with IFL also had a longer
time to progression by about four months
than patients receiving IFL alone. The
overall response rate was 45% with
bevacizumab and 35% for IFL alone. For
tumors to grow they need a blood supply,
and for blood vessels to grow, they need
growth factors. VEGF appears to be one
of the most important of these growth
factors. Bevacizumab appears to work by
binding to the VEGF receptor and
blocking signals for blood vessel growth.
Without these signals, tumor blood vessels
are stunted in their growth, causing a
similar effect in the tumor itself. VEGF is
the first growth factor shown to be
effective in this fashion. Bevacizumab
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also has nice pharmacokinetic properties,
which may allow it to be effective, where
other drugs were limited by not being able
to achieve adequate drug levels for
sufficient periods of time. Compared with
most chemotherapy, the safety profile of
bevacizumab appears quite favorable. It
caused a modest increase in blood
pressure, and about 11% needed to use an
oral antihypertensive medication but no
hypertensive crises. There is a serious but
rare event, which is the risk of
gastrointestinal perforation. This can occur
in 2% to 3% of patients with colorectal
cancer who are receiving any
chemotherapy. In the study, there were six
events in 400 patients in the bevacizumab
arm, or a rate of 1.5%; however, no
perforation events were seen in the control
arm. Of the six patients with perforation,
three patients recovered and restarted
treatment  without any  subsequent
problems, two patients discontinued
treatment permanently, and one patient
died. Overall, there was still a major
survival benefit, but this risk needs to be
respected for patients with issues related
to bowel integrity, particularly those
[who] would not have fit the eligibility
criteria in our phase III trial. The effect is
rare and often seen in the context of an
overall clinical response, but it can be
serious, so it needs to be respected and
followed with close clinical management.

[hittp:/twww. medscape.com]

Oral Contraceptives Lower Risk of
Developing Rheumatoid Arthritis

The use of oral contraceptives, but not
estrogen replacement therapy, lowers the
risk of developing rheumatoid arthritis.
Although observational and epidemiologic
evidence suggests a role for sex hormones
in the development and progression of
rheumatoid  arthritis  (RA), studies
investigating the influence of exogenous
estrogen on the development of RA have
yielded conflicting resuits. The researcher
investigated whether exposure to either
oral contraceptives or postmenopausal
estrogen replacement therapy (ERT)
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influenced the development of rheumatoid
arthritis in women using data from The
Rochester Epidemiology Project. Ever-
use of oral contraceptives was associated
with a 43% reduction in the risk of RA,
though there was no association between
the current use of oral contraceptives and
RA (albeit in a small number of women).
The protection was more pronounced for
RF-positive  than  for  RF-negative
rheumatoid arthritis, Based on population
attributable-risk estimates, the
investigators calculate, the number of
women who develop RA could drop by
about 38.6% if the entire female
population of Rochester were exposed to
oral contraceptives. The majority of the
decrease in incidence (of RA) from an
incidence of 72/100,000 to the estimated
48/100,000 (between 1985 and 1994) is
still unaccounted for. Therefore, the
protective effect of oral contraceptive
exposure on the development of RA can
only explain a small portion of the
dramatic decrease in RA incidence over
the past few decades. Further research,
including both clinical studies and
laboratory studies in the ficid of
immunoendocrinology, may help to
explain the complex relationship between
estrogen, progestins, and RA.

[J Rheumatol 2004;31:207-213]

ACE Inhibitors No Better Than
Other Antihypertensives at
Preventing Heart Failure

Although ACE inhibitors can improve
survival after a diagnosis of heart failure,
findings from a new study suggest that
these drugs are no better than other
antihypertensive agents at preventing the
cardiac condition. However, in certain
subgroups, ACE inhibitors may offer an
advantage over other antihypertensives.
They performed a meta-analysis of six
trials that looked at the occurrence of heart
failure in hypertensive patients who were
treated with an ACE inhibitor or another
agent. Together, the studies included
20,430 patients treated with an ACE
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inhibitor and 46,904 who received another
drug. The follow-up periods ranged from
4.1 to 8.4 years. Overall, 922 new cases of
congestive heart failure were diagnosed in
the ACE inhibitor group and 2589 were
diagnosed in the other drug group. In the
context of the total study group, ACE
inhibitors are comparable to other BP
agents at preventing heart failure. A
possible advantage for ACE inhibitors
over other drugs emerged as patient age
and the degree of blood pressure control
increased, but the trend was
nonsignificant. The hypothesis that ACE
inhibitors are  superior to  other
antihypertensive drugs for prevention of
congestive heart failure in hypertension
remains unproven.

[fAm J Cardiol 2004,93:240-243]

Disulfiram and CBT Reduce
Cocaine Dependence

Disulfiram and cognitive behaviorat
therapy (CBT) are effective for reducing
cocaine  dependence. Given  clinical
observations of high rates of alcohol
dependence among cocaine-dependent
outpatients, the initial rationale for
disulfiram therapy was as a strategy to
reduce alcohol use among cocaine users.
In this double-masked (for medication
condition), 2 x 2 factorial ftrial, 12}
individuals  with  current  cocaine
dependence were enrolled from a
community-based outpatient substance
abuse treatment program and randomized
to treatment with disulfiram, 250 mg/day,
plus CBT; disulfiram plus interpersonal
psychotherapy (IPT); placebo plus CBT,;
or placebo plus IPT. A riboflavin marker
procedure helped monitor medication
compliance. CBT and IPT were guided by
a manual and given as individual sessions
for 12 weeks. Random regression
analyses of self-reported frequency of
cocaine use and results of urine toxicology
screens revealed that disulfiram was more
effective than placebo in reducing cocaine
use, and CBT was more effective than IPT
(P < .01 for both). Disulfiram and CBT
were most effective in subjects who were
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not dependent on alcohot at baseline and
in those who fully abstained from drinking
alcohol during treatment. Adverse effects
agsociated with disulfiram were mild and
similar to those associated with placebo.
Study limitations include drop-out rate of
50%. Because alcohol use during
treatment was strongly related to cocaine
use, independent of the patient's
medication  condition, the  authors
recommend that the use of disulfiram in
alcoholic cocaine abusers should be
combined with efforts to enhance patient
commitment to alcohol abstinence.

[Arch Gen Psychiatry 2004,61:264-272]

Fat-Blocker Improves Chelestersl
Reduction

Adding a drug that inhibits cholesterol
absorption from the gut to treatment with a
statin drug, which inhibits cholesterol
production in the liver, is more effective
than statin treatment alone in lowering
LDL cholesterol. Statins such as Zocor or
Lipitor have become standard treatments
for high cholesterol. The results of a trial
called EASE, in which the cholesterol
absorption blocker Zetia (generic name,
ezetimibe) was added to a statin show that
the combination reduced LDL cholesterol
26 percent compared with a 3 percent
reduction with single therapy in a 6-week
comparison of the two treatments. The
EASE trial involved 3030 patients on
stable doses of statins who had not
achieved LDL target levels. Two-thirds of
the participants were randomized to take
statins plus Zetia or statins only for 6
weeks. The combination therapy was
effective across all ages, genders and
races. 71 percent of the total group on
combination therapy achieved target LDL
cholesterol levels. If a patient is not at goal
with a statin, a good sirategy is to add
ezetimibe,

[http:/iwww. reuters.com/newsArticle jhtml?
type=healthNews&storylD=4551015&section
=Hews]
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New Gene Linked with Cancer
Found

U.S. scientists had tracked down another
gene involved in several different cancers,
which seems to become active just before
a tumor begins to spread. The gene, called
PIK3CA, might be a good "marker" for
diagnosing cancer, or a target for new
cancer drugs. The researchers found
PIK3CA mutations in 74 of 234 colon
cancer patients, or 32 percent of them.
Mutations in the gene were found in 27
percent of patients with brain tumors
known as glioblastomas, 25 percent of
stomach cancer patients and 8 percent of
breast cancer patients. They found 92
mutations in all. The sheer number of
mutations observed in this gene strongly
suggests that they are functionally
important. The mutations seem to come
about late in tumor development, just as a
benign tumor becomes invasive cancer.
Many different cancer genes have been
found, from the p53 gene found in dozens
of cancers to the BRCA genes linked with
breast and ovarian cancer. Experts note
cancer is a complex disease, caused by the
interaction of possibly hundreds of genes
and the environment.

[hitp:/fwww.reuters.com/newsArticle jhtmi?
type=healthNews&storyID=4550419&section
=news]

Antibacterial Soap Doesn't Prevent
Viral Infection

Using antibacterial soaps and cleansers at
home may not necessarily reduce risk of
getting sick. In a new study, people who
used antibacterial soaps and cleansers
developed cough, runny nose, sore throat,
fever, vomiting, diarrhea and other
symptoms just as often as people who
used products that did not contain
antibacterial ingredients.  Since most
common infections, including colds and
flu, are caused by viruses, the lack of an
effect on symptoms is not surprising.
According to one study, approximately 75
percent of liquid soaps and 29 percent of
bar soaps in the U.S. contain antibacterial
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ingredients. But the benefits of
antibacterial products in preventing
infectious diseases in households are stiil
unproven. They studied 238 Manhatian
families who were given almost a year's
supply of frec soap and household
cleaners. Half of the families were given
antibacterial products, while the other half
reccived products that did not contain
antibacterial ingredients. For nearly a year,
the families were closely followed to see
how often they experienced a wide variety
of symptoms. Runny nose, cough and
sore throat were the most common
symptoms, followed by fever, vomiting,
diarthea and skin symptoms. These
symptoms occurred just as frequently in
people who used antibacterial products at
home as they did in people who did not.
Throughout the study, use of antibacterial
products did not have a significant effect
on any of the symptoms, During the study,
participants had fewer infections and
lower bacterial counts on their hands than
at the start of the study. In a previous
analysis of the results found that families
experienced a drop in bacterial counts
whether they used antibacterial or normal
soaps and cleansers. Despite the lack of an
effect on symptoms antibacterial products
may be appropriate for preventing
bacterial symptoms, or in other specific
situations, such as when a family member
has a weakened immune system or has
skin or gastrointestinal infections. The
authors note that any potential benefits of
antibacterial products need to be weighed
against the possibility that bacteria may
develop  resistance to  antibacterial
products. Although there is no evidence
that this has happened, laboratory tests
suggest that it may be possible.

[Annals of Internal Medicine, March 2, 2004]

Sex Differences in Analgesic
Response to Opicids

For acute pain management, women
respond better to a kappa agonist than to a
mu agonist. Two commonly used opioid
analgesics for uncomplicated patients are
morphine  sulfate and  butorphanol.
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Preliminary studies suggest that there may
be a sex difference in response to the site
of action of these two medications. The
objective of this trial was to evaluate
whether there is a sex difference in the
analgesic response to the prototypical mu-
receptor  agonist, morphine  sulfate,
compared with the prototypical kappa
agonist, butorphanol, in the emergency
department, Of 94 patients with acute
moderate to severe ftraumatic pain of
injury who were enrolled in this study, 49
(52%) were men and 45 (48%) were
women. Subjects were randomized to
receive morphine or butorphanol. Both
groups were similar in demographics. At
60 minutes, women had significantly
lower visual analog scale (VAS) scores
with butorphanol than with morphine (£ =
.046). There was a nonsignificant trend
suggesting that men responded better to
morphine than women did (P = .06). At 30
minutes, diastolic blood pressures were
fower in women than in men. Study
limitations include use of patient self-
report of pain. Females had better pain
scores with butorphanol than morphine at
60 minutes. Kappa receptor agonists
should be chosen preferentially for female
patients with acute traumatic injury pain.

[South Med J. 2004;97.35-41]

IV Lidocaine Helpful for
Mechanical Allodynia

Intravenous (IV) lidocaine is helpful for
mechanical allodynia. It was previously
shown, using quantitative sensory tests,
that IV lidocaine induced selective and
differential analgesic effects in patients
with central neuropathic pain. Thus the
treatment alleviated spontaneous pain and
mechanical allodynia/hyperalgesia, but
had no effect on thermal allo-
dynia/hyperalgesia. This argued against a
generalized effect on pain perception, but
rather emphasized that lidocaine presented
with specific antiallodynic and anti-
hyperalgesic effects in such patients. In
this double-blind, crossover design study,
22 patients with pain caused by
postherpetic neuralgia or nerve trauma
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received lidocaine, 5 mg/kg IV, or placebo
infusion over 30 minutes and were
evaluated using quantitative sensory
testing. On an open-label basis, 16 patients
subsequently received mexiletine titrated
from 400 to 1,000 mg per day (mean, 737
mg/day). Lidocaine significantly
decreased ongoing pain for up to six
hours, with a peak effect 60 to 120
minutes after injection, It also decreased
mechanical dynamic allodynia and static
or punctate mechanical
allodynia/hyperalgesia, but not thermal
allodynia and hyperalgesia, suggesting
that the analgesic effects of the drug were
modality-specific. Compared with patients
without allodynia, those with concomitant
mechanical allodynia had significantly
greater effects from lidocaine and
mexiletine on spontaneous pain intensity.
The authors suggest that patients with
mechanical allodynia may be good
candidates for treatment with local
anesthetic, like drugs and possibly with
other sodium-channei blockers. The usual
definition of a responder to a certain drug
in the context of neuropathic pain,
although it has the advantage of simplicity
and permits a clinical comparison between
different drugs, is probably too broad and
may lack sensitivity. The response to a
drug rather depends on a combination of
symptoms that may relate to specific
common mechanisms and favors the
importance of a  mechanism-based
classification of neuropathic pains.

[Neurology 2004,62:218-225]

Ezetimibe: A Selective Cholesterol
Absorption Inhibiter

Ezetimibe is the first agent of a novel
class of selective cholesterol absorption
inhibitors recently approved by the Food
and Drug Administration for treatment in
the United States. Ezetimibe inhibits the
absorption of  biliary and dietary
cholesterol from the small Intestine
without affecting the absorption of fat-
soluble vitamins, triglycerides, or bile
acids. Ezetimibe localizes at the brush
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border of the small intestine and decreases
cholesterol uptake into the enterocytes.
Preclinical studies demonstrated lipid-
lowering properties of czetimibe as
monotherapy and showed a synergistic
effect in combination with 3-hydroxy-3-
methylglutaryl coenzyme A reductase
inhibitors (statins). The efficacy and safety
of ezetimibe 10 mg/day have been
established in phase III clinical trials. In
these ftrials, ezetimibe was investigated as
monotherapy, as an add-on to ongoing
statin therapy, and as combination therapy
with statins in patients with primary
hypercholesterolemia. In addition,
ezetimibe has been evaluated in patients
with homozygous and heterozygous
familial hypercholesterolemia and in those
with sitosterolemia. When given as
monotherapy or in combination with
statins or fenofibrate, ezetimibe reduces
low-density lipoprotein cholesterol (LDL)
by 15-20% while increasing high-density
lipoprotein cholesterol by 2.5-5%. Unlike
other intestinally acting lipid-lowering
agents, ezetimibe does not adversely affect
triglyceride levels and, due to its minimal
systemic absorption, drug interactions are
few. Ezetimibe's side-effect profile
resembles that of placebo when given as
monotherapy or in combination with
statins. In clinical practice, ezetimibe has a
role as monotherapy for patients who
require modest LDL reductions or cannot
tolerate other lipid-lowering agents. In
combination therapy with a statin,
ezetimibe is used in patients who cannot
tolerate high statin doses or in those who
need additional LDL reductions despite
maximum statin doses.

[Pharmacotherapy 2003; 23:1463-1474]

High-Dose Melphalan With Stem-
Cell Transplant Improves Quteomes
in AL Amyloidosis

High-dose melphalan with autologous
stem-cell transplant improves five-year
survival, induces remission, Or reverses
disease in a substantial proportion of
patients with AL amyloidosis. AL
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amyloidosis is a fatal disease resulting
from tissue deposition of amyloid fibrils
derived from monoclonal immunoglobulin
light chains. Treatment with oral
chemotherapy is minimally effective.
This longitudinai analysis of clinical
effectiveness followed 701 consecutive
new patients with AL amyloidosis treated
at a university-affiliated specialty referral
clinic. Of 394 patients (56%) who were

eligible for high-dose intravenous
melphalan  (100-200 mg/m®  and
autologous blood stem-celi

transplantation, 82 did not proceed with
treatment because of patient choice or
disease progression. Median survival of
the 312 patients who began treatment with
high-dose  melphalan and stem-cell
transplantation was 4.6 years. Complete
hematologic response, defined as no
evidence of an underlying plasma cell
dyscrasia one year after treatment,
occurred in 40% of patients, and it was
associated with longer survival and greater
improvements in end-organ disease.
Mortality rate within 100 days of
treatment was 13% overall, but it was
highest in patients with cardiomyopathy.
Treatment of sclected patients with AL
amyloidosis by using high-dose melphalan
and stem-cell transplantation resulted in
hematologic remission, improved five-
year survival, and reversal of amyloid-
related disease in a substantial proportion.
These data suggest that treatment with
high-dose  melphalan and stem-cell
transplantation should be considered early
in the course of the disease for eligible
patients with AL amyloidosis.  This
treatment is a clinically significant
improvement in treating AL amyloidosis
and shows promise in reversing amyloid
cardiomyopathy.

[Ann Intern Med 2004;140:85-93]

Melatonin May Lower Nocturnal
Blood Pressure

Three weeks of melatonin therapy
significantly reduces nocturnal blood
pressure and improves sleep. A single
dose had no effect on blood pressure or
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heart rate. Patients with essential
hypertension have disturbed autonomic
cardiovascular regulation and circadian
pacemaker function. Nighttime melatonin
amplifies circadian rhythms directly via
the central pacemaker as in dementia, shift
work, and blindness. In this double-blind,
crossover design trial, the investigators
studied the effect of a single and repeated
doses of oral melatonin, 2.5 mg, given one
hour before sleep, on 24-hour ambulatory
blood pressure and actigraphic estimates
of sleep quality in 16 men with untreated
essential hypertension. Although a single
dose of melatonin had no effect on blood
pressure, melatonin given nightly for three
weeks reduced systolic blood pressure
during sleep by 6 mm Hg and diastolic
blood pressure by 4 mm Hg. Heart rate
was not affected. With three weeks of
melatonin  treatment, the day-night
amplitudes of systolic and diastolic blood
pressure rhythms increased by 15% and
25%, respectively. Sleep quality was also
better, but improvements in blood pressure
and sleep were statistically unrelated.
Study limitations incluode the small
number of patients studied. This is the
first double-blind crossover study to
investigate the effect of repeated
melatonin  intake on 24-hour blood
pressure rhythm in untreated hypertensive
patients, while recommending future
studies in larger patient groups to define
subgroups of patients who would benefit
most from melatonin intake. The present
study suggests that support of circadian
pacemaker function may provide a new
strategy in the treatment of essential
hypertension.

[Hypertension 2004,;43:1-6]

Vitamins E, C may Reduce Risk of
Alzheimer's Disease

Use of high-dose supplements of vitamins
E and C is associated with a reduction in
the prevalence and incidence of
Alzheimer's disecase (AD) in a select
elderly population.  Antioxidants may
protect the aging brain against oxidative
damage associated with pathological
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changes of AD. From 1995 to 1997, the
investigators assessed the prevalence of
dementia and AD and collected
information about supplement use in 4,740
residents of Cache County, Utah, aged 65
years or older. There were 200 prevalent
cases of AD between 1995 and 1997, and
104 incident cases of AD during follow-up
from 1998 to 2000. Vitamin E users were
defined as those who reported taking an
individual supplement of vitamin E or a
multivitamin containing more than 400 [U
of vitamin E; vitamin C users were
defined as those who took at least 500 mg
of ascorbic acid. Multivitamin users were
defined as those who reported taking
multivitamins containing lower doses of
vitamin E or C. The greatest reduction in
both prevalence and incidence of AD was
in subjects who used individual vitamin E
and C supplements in combination, with
or without an additional mulitivitamin. Use
of vitamin E and C supplements in
combination reduced AD prevalence by
about 78% (adjusted odds ratio, 0.22; 95%
confidence interval [CI], 0.05 - 0.60) and
incidence by about 64% (adjusted hazard
ratio, 0.36; 95% CI, 0.09 - 0.99). There
was a trend toward lower AD risk in users
of vitamin E and multivitamins containing
vitamin C. However, there was no
apparent protective effect with the use of
vitamin C alone, vitamin E alone, with
multivitamins alone, or with vitamin B-
complex supplements. Study limitations
include cross-sectional prevalence data;
limited (three-year) follow-up  for
incidence data; and the pitfalls inherent in
observational studies, such as possible
confounding factors associated with
vitamin use. The authors note that the
current recommended daily allowance
(RDA) for vitamin E is 22 U (15 mg),
and for vitamin C (ascorbic acid}), 75 to 90
mg. Multivitamin preparations typically
contain the RDA, while individual
supplements typically contain doses up to
1,000 U of vitamin E and 500 to 1,600
mg or more of vitamin C ascorbic acid).
These findings suggest that vitamins E and
C may offer protection against AD when
taken together in the higher doses
available from individual supplements.
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Formal proof of such an effect can come
only from randomized prevention trials. If
proven efficacious in such trials,
antioxidant vitamins (believed to offer
other health benefits) would offer an
attractive prevention strategy for AD.

[Arch Neuro!l 2004;61:82-88]

Prolonged Regular Aspirin Use may
Increase Pancreatic Cancer Risk

Regular use of aspirin for 20 years or
more is associated with an increased risk
of pancreatic cancer. Because this differs
from findings in other studies, the
editorialist suggests that there are no easy
answers, but that the conflict should be an
impetus to additional research. Earlier
studies have shown that use of aspirin and
other  nonsteroidal  anti-inflammatory
drugs (NSAIDs) may reduce risk of some
cancers and precancerous iesions, and in
vitro and animal models have suggested
that aspirin and NSAIDs may inhibit the
development of pancreatic  cancer.
However,  studies  analyzing  the
association between analgesic use and
pancreatic cancer in humans have been
infrequent and have yielded inconsistent
results. These findings do not support a
protective effect of analgesic use on the
risk of pancreatic cancer. Rather, aspirin
appears to increase the risk of pancreatic
cancer after extended periods of use. As
part of the Nurses' Health Study,
beginning in 1980, 88378 women
completed  biennial  questionnaires,
including items about aspirin use. Of these
women, 34% were current regular aspirin
users, defined as consumption of two or
more 325 mg aspirin tablets weekly, and
66% consumed fewer than two tablets
weekly. During 18 years of follow-up,
161 new cases of pancreatic cancer
occurred, with no statistically significant
difference in risk of pancreatic cancer
between regular aspirin  users and
nonusers. However, compared with
women who regularly consumed fewer
than two aspirin tablets per week, women
with more than 20 years of regular aspirin
use had a 58% increased risk of pancreatic
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cancer (relative risk [RR], 1.58; 95%
confidence interval [CI], 1.03 - 2.43; P =
.01 for trend). Compared with women
who were nonusers during the same time
period, the risk of pancreatic cancer in
regular aspirin users increased with
increasing aspirin dose (P = .02 for trend).
Compared with nonusers, women who
consumed 14 or more aspirin tablets
weekly had an 86% increased risk of
pancreatic cancer (RR = 1.86; 95% CI,
1.03 - 335; P = .02 for trend). Higher
pancreatic cancer risk linked to aspirin use
seemed to be confined to women with a
higher body mass index, suggesting that
obesity may have served as a marker for
inflammation.  Risks and  benefits
associated with the use of aspirin have to
be weighed carefully in any recom-
mendations made by health care providers.
In an accompanying editorial notes that
these findings raise questions about the
actions of aspirin and other NSAIDs and
the mechanisms underlying pancreatic
cancer, There are no easy answers to the
question of what aspirin and other
NSAIDs do to pancreatic carcinogenesis.
Fortunately, conflicting data from diverse
threads of research are often a very
effective push toward scientific progress.

[J Natl Cancer Inst 2004,;96:4-3, 22-28]

Double Stem Cell Transplant Better
Than Single Transplant in Myeloma
Patients

Double transplantation of autologous stem
cells improves overall survival among
patients with myeloma, as compared to
single transplant. Stem cell transplantation
is currently recommended for young
patients with multiple myeloma as part of
initial therapy or upon progression of the
disease. However, the median duration of
response after this procedure did not
exceed three years, and almost all patients
ultimately relapse. In order to evaluate the
effect of double-transplant therapy on
prolonging  duration of  response,
investigators enrolled 399 patients under
60 years of age with previously untreated
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myeloma. All patients received 3 or 4
cycles of  wvincristin @ 0.4 mg/m’,
doxorubicin 9 mg/ m?, and dexamethasone
40 mg (VAD), after which 199 patients
were randomized to receive a single
transplant following a preparative regimen
of 140 mg/m’ mephalan and total body
irradiation (8§ Gy delivered in 4 fractions
over 4 days). The other group of 200
patients received the same dose of
mephalan without irradiation prior to the
first transplant, followed by the
combination in preparation for the second.
After hematologic reconstitution, both
groups received alfa interferon 3 million
units thrice weekly for maintenance.
While similar rates of complete or very
good partial responses were seen both
double and single transplant groups (50%
vs. 42%, P = .10), the seven-year event-
free survival rate was significantly higher
in the double-transplant group (20% vs.
10%, P = .03). Likewise, overall survival
at seven years was significantly higher in
the double-transplant group (42% vs. 21%,
P =.01). In multivariate analysis, survival
was found to be significantly related to
four factors: base-line serum levels of
betay-microglobulin (£ < .01) and lactate
dehydrogenase (P < .01), age (P < .09),
and treatment group (P < .01). Among
patients who did not show very good
response rates after the first transplant,
seven-year survival rate was dramatically
higher for the double transplant group
(42% vs. 11%, P < .001), The results
indicated that double transplantation could
benefit patients who do not have a very
good partial response with in three months
after undergoing a single transplantation.
Hematopoietic reconstitution was similar
between the two groups, as were rates of
treatment-related death (6% vs. 4%, P =
4). However, nonfatal adverse events are
not well described in this report, longer
hospitalization and an increased risk of
toxic effects such as mucositis would be
expected in the double-transplant group.
This report establishes double
transplantation as one of the options for
treating patients who have myeloma,
particularly those younger than 60 years of
age who have a suboptimal response to a
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single transplant. Though commending
the investigators, progressive myeloma
wiil develop in over 80% of patients
within seven years after they have
undergone double transplantation. In light
of these results symptomatic patients
younger than 70 years of age should be
treated initially with dexamethasone alone
or in combination with chemotherapy or
thalidomide, in the expectation that
autologous stem cell transplantation will
be included in the treatment.

[New Engl J Med 2003;349:2495-2502, 2551-
2553]

COX Inhibition Blunts
Antihypertensive Effects of ACE
Inhibitor Therapy

Both selective COX-2 inhibition and
nonselective COX inhibition dampen the
blood pressure lowering effects of
angiotensin-converting enzyme (ACE)
inhibitors. Nonselective COX inhibition
also adversely effects renal function in
ACE-treated patients, Using a crossover
design, they examined the effects of the
selective COX-2 inhibitor celecoxib (200
mg/d) and the nonselective COX inhibitor
diclofenac (75 mg twice daily) on BP and
renal function in 25 patients with
osteoarthritis and hypertension being
treated with an ACE inhibitor and a
diuretic. All the patients were black or
Hispanic, because these classes of drugs
are recommended by recent guidelines as
initial therapy for treatment of blood
pressure in blacks. At 4-weeks, diclofenac
worsened overall 24-hour systolic BP
control (+4.1 mm Hg) significantly more
than celecoxib (+0.6 mm Hg) in the
presence of an ACE inhibitor and diuretic,
the team reports. However, at peak drug
levels, diclofenac and celecoxib had
similar effects on systolic BP (+3.6 and
+4.2 mm Hg, respectively). Thus, if
celecoxib is needed twice daily, as is
frequently the case, then a rise in BP of
similar magnitude to diclofenac would be
anticipated.  Glomerular filtration rate
(GFR) was also differentially affecied by
selective and nonselective COX inhibition.
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In the presence of ACE inhibitors, kidney
function was worsened more with
nonselective  than  selective COX-2
inhibitors. Diclofenac  significantly
reduced GFR and this was associated with
marked urinary sodium retention, which
ted to ankle edema, despite diuretic
therapy. Celecoxib, on the other hand,
preserved GFR and was not associated
with urinary sodium retention or ankle
swelling.  Hypertension and arthritis
commonly co-exist in the elderly, leading
to frequent co-administration of COX
inhibitors and ACE inhibitors. They
believe their study provides new
information regarding the BP and kidney
effects of COX inhibition in ACE-
inhibitor treated patients.

[Hyperiension 2004,43:573-577]

Azithromycin Failures Reinforce
Penicillin as Preferred Drug for
Syphilis

A recent report of syphilis patients in San
Francisco who did not respond to
azithromycin reinforces current
recommendations that penicillin is the
preferred agent for this disease. Syphilis
rates have been increasing throughout the
US in recent years. A particular problem
area has been San Francisco, which had
one of the highest rates of primary and
secondary syphilis in the country in 2002.
In an effort to treat syphilis cases early,
certain disease-control programs have
begun administering azithromycin as a
single oral regimen, a more convenient
alternative to IM penicillin. Support for
this approach is based on several simnall
studies that have shown efficacy in
patients without HIV infection. However,
in April 2003, the San Francisco
Department of Public Health became
aware of a syphilis patient who failed
treatment with azithromycin. Further
investigation uncovered seven other
apparent treatment failures that occurred
between September 2002 and July 2003,
All of the patients were male and self-
reported as homosexual. Five patients

Laddawal Phivthong-ngam

were infected with HIV. Treatment with
penicillin  or doxycycline successfully
cleared the syphilis infection in all cases.
Although penicillin remains the treatment
of choice for syphilis, a 2-gram dose of
azithromycin may be considered for
penicillin-allergic patients, but only with
close follow-up because treatment efficacy
is not well documented and has not been
studied in persons with HIV infection.

[Mor Mortal Whkily Rep CDC Surveill Summ
2004,53:197-198]

Antiviral Combinatien Therapy
Shows Promise Against SARS

Combination therapy with lopinavir/
ritonavir and ribavirin may reduce the risk
of ARDS and death in patients with severe
acute respiratory syndrome (SARS). The
findings are based on a study of 41 SARS
patients who were treated with the three
agents and followed for 3 weeks. The
clinical outcomes of these patients were
compared with those of 111 historical
controls who were treated with ribavirin
alone. At follow-up on day 21, the
cumulative rate of ARDS or death in the
lopinavir/ritonavir group was 2.4%, much
lower than the 28.8% rate seen in the
control group (p < 0.001). This difference
held true for patients diagnosed early in
the epidemic and for those diagnosed later.
Initial treatment with lopinavir/ritonavir
was associated with a reduction in steroid
usage and nosocomial infections
compared with ribavirin monotherapy or
rescue treatment with lopinavir/ritonavir.
Moreover, receiving combination therapy
from the start was tied to a progressive
drop in viral loads and an increase in
peripheral lymphocyte counts. On
multivariate  analysis, advanced age,
hepatitis B carrier status, and not receiving
combination therapy were identified as
predictors of death or ARDS, the authors
note.

In light of these encouraging findings, a
controlled trial of lopinavit/ritonavir therapy
for SARS is warranted. We propose that the
combination ~of lopinavir/ritonavir  and
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ribavirin ~ should be tested  against
lopinavir/ritonavir alone and placebo.

[Thorax 2004;59:252-256]

Hepatic Injury With the Beta-
Interferons for MS More Common
Than Thought

A greater proportion of patients receiving
a beta-interferon for multiple sclerosis
develop elevated aminotransferase levels
than were reported in clinical trials leading
up to approval of these agents. That's
according to a postmarketing study in
which researchers took a look back at
biochemical liver tests of 844 MS patients
prescribed one of the three commercially
available beta-interferons in  British
Columbia, Canada, between 1995 and
2001, Overall, 36.9% of patients
developed new elevations of alanine
aminotransferase (ALT). All of the beta-
interferons subcutaneous IFN-beta-1a and
IFN-beta-1b (IM), and intramuscular IFN-
beta-1a caused elevated aminotransferase
levels compared with pretreatment levels
(p<0.005) and the incidence
aminotransferase elevation was
substantially higher than reported in
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clinical trials. For example, 11% of
patients had mild or moderate ALT
elevations in a pivotal trial of IFN-beta-1b
compared with 38.9% in the current study
and 37.5% in another postmarketing study
published recently. Likewise, in a pre-
approval IFN-beta-la (SC) trial, 19.6%
and 27% of patients treated with low and
high doses, respectively, experienced ALT
increases, compared with 33.6% and
38.0% in the current study. No evidence
of liver enzyme elevations was reported in
a pivotal trial of IFN-beta-la (IM),
whereas in the current study 23.0%
developed de novo ALT elevations. The
postmarketing experience prompted a
Food and Drug Administration MedWatch
warning in March 2003 of hepatic injury
including elevated serum hepatic enzyme
levels, some of which have been severe.
The researchers was unable to identify
predictors of IFN-beta-induced liver
injury. They suggest regular monitoring of
the liver tests, particularly during the first
year of treatment, emphasizing, however,
that a balance should be found because
frequent testing can cause anxiety, pain,
inconvenience, and is not without cost.

[Neurology 2004,62:628-631]
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