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DETERN NANTS OF INTER [DIVIDUAL VARIABILITY IN DRUG
GLUCURONIDATION; TOWARDS MORE EFFECTIVE DRUG
THERAPY

Pe [ Mackenzie

Depariment of Clinical Pharmacology, Flinders University School of Medicine,
Flinders Medical Centre, Bedford Park, SA 5042, Australia

ABSTRACT

Many therapeutic drugs and lipophilic chemicals are primarily metabolized and eliminated by
the process of glucuronidation, the addition of water soluble glucuronic acid to the drug or
chemical to aid in its excretion. This process is catalysed by the UDP-glucuronosyltransferase
(UGT) superfan y of enzymes, of which there are 16 known functional forms in humans.

lefects or differences in the expression of these UGTs between individuals may alter the
capacity to elimninate drugs and chernicals, leading to adverse reactions and toxicity. As the
liver and gastrointestinal tract are major sites the removal of drugs and chemical toxins by
glucuronidation, understanding the mechanisms that regulation UGT expression in these two
organs wmay aid in the miniinization of drug and chemical-induced toxicities.

Expression of the hepatic )P glucuronosyltransferases UC 1A1, UGT1A3, UGT1A4,
UGT1A6, | 3T1A9, UGT2B4, UGT2B7, UGT2B15, UGT2B17 and UGT2B28 varies
widely between  dividuals, This variability is in part caused by coding region
polymorphisms that alter catalytic function. However, as assessed by measuring UGT mRNA
levels, a major factor contributing to variable UGT expression in the liver is likely to involve
differences in the regulation of UGT genes. Several transcription factors that regulate UGT
gene expression in liver cells have been identified. These include positive regulators of UGT
gene expression such as Hepatocyte Nuclear Factor 1a (HNF la), CAAT Enhancer Binding
Protein o (C/EBPa) and Octamer transcription factor-1 (Oct-1} as well as negative
regulators including the Pre B Cell Homeobox factor (Pbx) and its dimerization partner, Prep.
Differences in the interaction and bin¢ g of these transcription factors to UGT promoters
may control the steady state levels of the encoded enzymes in the hepatocyte and may
contribute to their variability between individuals,

A second major site of drug metabolism is the gastrointestinal tract. Although most UGTs
found in the liver, are also present in the gastrointestinal tract, three UGTs, UGT1A7,
- 3T1A8 and UGTIAIQ, are exclusive to the gastrointestinal tract. The interplay between
HNFlIa and an intestine specific transcription factor, caudal related homeodomain protein 2
(Cdx2) appears to be responsible for the tissue specific expression of UGTIA8 and
UGTI1A10. The factors governing UGT1A7 expression are unknown.

Members of the Nuclear Receptor superfamily of transc tion factors also regulate UGT
expression, as exemplified by the regulation of some UGT genes by the pregnane X receptor
(PXR). Many drugs and dietary constituents are ligands for these receptors and thus exposure
to these compounds is also likely to contribute to variable UGT o ent in the liver and
intestine. Knowledge of UGT promoter elements and the proteins that bind to these elements,
as well as knowledge of polymorphisms that alter their function, may aid in the prediction of
an individual's response to chemicals and in the prediction of the efficacy of drug therapies.
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II. However, the cleavage« DNA occurs in the latter stages of apoptosis. We avor the ypothesis
advance Griendling and coworkers who have shown that angiotensin IT activated NADPH oxidase,
leading to the generation of reactive oxygen species.

FIGURE 3
T swenton to propost ™ v /- T 8
apoptosis. However, this s« :n ue s. _ al g
was to identify some of these missing steps. Since oxidative _ is common, we first explored

the possibility that angiotensin 1I might cause DNA damage.

The technique used to examine DNA damage utilized Southern blot analysis. DNA was isolated

from myocytes exposed to medium containing or lacking InM angiotensin II,

FIGURE 4
The DNA was digested overnight with the restriction enzyme, Bam HII. The samples were then exposed
to 0.1 N NaOH, which had a two-fold effect. First, thel OH cleaved the DNA at sites of base
modification. Second, it weakened the interaction between the two strands of DNA, allowing separate
migration during electrophoresis. After a transfer and an autoradiography step, the intensity of the
prominent 10 kbase DNA band was determined. The frequency of stand breaks was calculated from the
intensity of the high molecular weight band.

The next slide reveals that isolated cardiomyocytes exposed to 1 nM angiotensin II experience
significant mitochondrial DNA damage.

FIGURE 5
While contre  cells contained only high molecular weight DNA, cells exposed to 1 nM angiotensin I1
exhibited reduced levels of the 10 kbase strand. Although not shown on this slide, the angiotensin II
treated ¢ s contained significant levels of lower molecular weight species, clear evidence of strand
breaks. However, after 24 hours of incubation, much of the DNA damage had been repaired.

Angiotensin 1l-induced DNA damage was prevented by inclusion of the NADPH oxidase
inhibitor, diphenylene iodonium (DPI), in the incubation medium.

FIGURE 6
This effect was seen at all three time-points. Note that DPI had no effect on the control cells.

These data suggested that superoxide plays a central role in angiotensin II-mediated DNA dam:
However, it has also been reported in the literature that angiotensin 11 promotes the upregulation of the
inducible form of nitric oxide synthase. Therefore, nitric oxide or the combination of nitric oxide and
superoxide, namely peroxynitrite, might cause the DNA damage. To examine the role of iNOS in
angiotensin II-mediated DNA damage, the cells were incubated with medium containing both angiotensin
I and the iNOS inhibitor, aminoguanidine.

FIGURE 7
As seen on this slide, cells treated with angiotensin 11 and aminoguanidine exhibited no D1 A\ damage.

Work in our department had shown that nitric oxide modifies DNA by causing the deamination of
purines, whereas superoxide caused extensive modification of thymine and guanine. To identify the type
of nucleotide damage, as well as the pattemn of angiotensin Il-meidated DNA damage, LM-PCR was
performed on a 200 bp stretch to mitochondrial DNA isolated from ¢ treated with angiotensin II. The
pattern of damage m these cells was compared with cell treated with nitric oxide, superoxide or
peroxynitrite. The pattern of damage is shown on the next slide.

FIGURE 8
Some of the DNA was treated with 0.1 N NaOH to cleave DNA at the site of basic modification. Others
were subjected to LM-PCR without NaOH treatment. The sequence of bases in the region examined is
shown on the far left. Note the sequence of 3 guanines. These 3 bases are modified by xanthine
oxidase/xanthine (a superoxide generator). However, only two of the 3 guanines are modified by nitric
oxide, peroxynitrite or angiotensin II. We replotted the data using the Maxim-Gilbeit sequencing ladder,
as seen on the ne  slide
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FIGURE 9
The damage is represented by the bars, with the height of each bar indicating the degree of base damage.
Note that superoxide caused the greatest damage and nitric oxide the least. Particularly obvious from this
slide is that the pattern of damage is nearly identical for peroxynitrite and angiotensin i{l. Therefore, we
concluded that peroxynitrite is the oxidizi~~ agent responsible for angiotensin Il-mediated DNA dat e,

DNA damage is known to activate the suppressor § €, p53, through aseriesofphc _ 1+ _1le 1

reactions.

FIGURE 10
In agreement with its effects on DNA damage, it was found that angiotensin Il enhanced the
phosphorylation of p53 at one of its phosphorylation sites, serine 20. This phosphorylation reaction is
important, not only because it enhances the activity of p53, but also because it prevents its turnover.
Phosphorylation of p53 at another serine residue, serine 15, was also promoted by DNA damage.

Infortunately, DPI interfered with the phosphorylation of both serine 15 and serine 20, however, we were

able to detect an effect of aminoguanidine on the phosphorylation of serine 15.

FIGURE 11
While angiotensin II stimulated the phosphorylation of serine 15 by 75%, aminoguanidine reduced the
enhancement of phosphorylation to about 30%. Therefore, we were able to conclude that iNOS
contributed tc 1¢ activation of p53, although the effect of NADPH oxidase was inconclusive.

One of the important functions of p53 is to stop replicative DNA synthesis, allowing time for the
cell to repair any DNA damage. If a cell is unable to repair the DNA damage, p53 promotes the cell’s
death via apoptosis. In a previous study, Offer et al showed that the level of accumulated DNA damage
determines whether p53 promotes DNA repair or induces apoptosis. One way the cell recognized the
degree of DNA damage is the phosphorylation pattern of p53. We ave not fully explored the
phosphorylation status of p53 form the angiotensin II-treated cells. Nonetheless, we do know that
approximately 1 base/10 kbases are modified by angiotensis II. This amount of DNA damage appears to
be sufficient to activate the apoptotic cascade.

P53 can function as a transcriptional activator and as a transcriptional repressor.

FIGURE 12
Both properties have been implicated in p53-mediated apoptosis. One of the targets of transcriptional
activation is the pro-apoptotic factor, Bax. Bax is a member of the Bcl-2 family of proteins and is capable
of interacting with mitochondria, causing the release of cytochrome ¢. As we will discuss later,
cytochrome ¢ is a key step in the initiation of apoptosis. Because of its role as a key regulator of
apoptosis, the content of Bax was determined in cells prior to and following exposure to medium
containing angiotensin II. As seen in the slide, angiotensin 11 elevated Bax content. This upregulation of
Bax was blocked by DPI, indicating that the activation of NADPH oxidase was responsible for the
increase in Bax content,

Although the increase in Bax content was highly significant, the effectiveness of Bax in promoting
apoptosis also depends upon the cellular levels of the anti-apoptotic Bel-2 family members.

FIGURE 13

These proteins, of v ch Bel-2 is a prototypic member, are capable of interacting with Bax,
thereby neutr zing its activity. Moreover, Bcl-2 interacts with the mitochondria, preventing cytochrome
c relase. Since p53 downregulates Bcl-2 in breast cancer cells, it was logical to assume that angiotensin 11
might also reduce Bel-2 levels in the myocyte. The effect of angiotensin  on Bel-2 was time-dependent,
with levels falling within 1 hr and rebounding thereafter.

The effect of DPI on angiotensin-mediated alterations in Bax and Bcl-2 are shown on the next
slide.

FIGURE 14
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After 6 hr of angiotensin Il exposure, Bcl-2 levels fell about 15% and Bax levels were increased about
25%. The Bax/Bcl-2 ratio was elevated about 40%. DPI had no effect on the ratio ir 1e absence of
angiotensin 11, but it completely blocked the elevation in the ratio mediated by angiotensin II.

The effects of Bax and Bcl-2 are mediated by the mitochondria.

FIGURE 15
Bax can interact with the mitochondriz  open por " tlead to the release of cytochrome ¢. In the
cytosol, cytochrome c interacts with the protein, apat-1, which in the presence of dATP can activate one
of the initiating caspases, caspase 9. The initiating caspases are proteolytic enzymes that activate effector
caspases, such as caspases 3, 6, and 7, which in turn cleave important proteins, causing apoptotic cetl
death. Bel-2 and ax regulatc 1is process by ~ :ring the release of cytochrome ¢ from the mitochondria.

If angiotensin II acts through this mitochondrial mechanisin, it shou] cause the activation of
caspase 9.

FIGURE 16
However, there are two other mechanisms that could consequently account for angiotensin II-induced
apoptosis. One is a receptor mechanism, which leads to the activation of caspases 2 and 8. The other is
an endoplasmic reticular mechanisin that leads to the activation of caspase 12.
This slide shows that in the angiotensin 11 treated cell, pro-caspase 9 is converted to caspase 9.
FIGURE {7
Western blot analysis revealed that the content of two cleavage products (the 40 and 38 kD bands) were
elevated in angiotensin 1l treated cells. Pro-caspase 9 is the 50 kD band. When the data were expressed
as the active caspase 9/pro-caspase 9 ratio, it was concluded that angiotensin II caused a 25% increase in
the conversion of pro-caspase 9 to caspase 9. This observation is consistent with the TUNEL assay,
which showed that angiotensin II caused 12% of the cells in culture to undergo apoptosis.

These data allow us to modify the original scheme of Griendling, as shown on the next slide.

FIG! E 18
We now suggest that angiotensin II activates NADPH oxidase, which is responsible for the generation of
free radicals. These reactive oxygen specics cause DNA damage, leading to the activation of p53.
Through transcriptional activation, Bax is upregulated. Bax in turn acts through the mitochondiral
mechanism to initiate apoptosis.

I would like to now discuss the potential importance of this mechanism as it relates to taurine
deficient heart failure. It has been shown that cats made deficient of the amino acid, taurine, develop a
cardiomyopathy. It is our feeling that this cardiomyopathy is caused by the potentiation of angiotensin II
action, Since angiotensin II induces apoptosis and heart failure has been linked to apoptosis, we proposed
that taurine deficiency must potentiate angiotensin Il-induced apoptosis. To study this ypothesis, taurine
deficiency was produced by incubating isolated cardiomyoc: s with medium containing the taurine
transport inl  itor, B-alanine. After three days, the cellular content of taurine was decreased by 50%.
The cells were than incubated for either 12 or 24 hours with medium containing | nM angiotensin II.
Two measures of apoptosis were evaluated: TUNEL staining and caspase 9 activation. We found that
about 12% of the control myocytes exhibited the characteristic brown staining pattern of TUNEL positive
cells.

FIGURE 19

Exposure of the cells to angiotensin 1l increased the number of apoptotic cells to 24%. B-alanine
treatiment did not increase the number of TUNEL positive ce : in the absence of angiotensin II. However,
24 hours after exposure to angiotensin 11, 35% of the cells were TUNEL positive.

The next two slides show that the activation of caspase 9 was more complete in the B-alanine
treated cells exposed to angiotensin II.

FIGURE 20 & 21
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While the caspase 9/pro-caspase 9 ratio was significantly increased in normal cells treated with
angiotensin II, the extent of activation was enhanced in the taurine deficient cells exposed to angiotensin
I1. These data clearly show that taurine deficiency potentiates angiotensin 1l-induced apoptosis.
The question then becomes - How can taurine affect angiotensin Il-induced apoptosis?
FIGURE 22
The next slide shows the chemical structure of taurine. Itisas e compound, wi  an
group and a sulfonic acid moiety. Based on its structure, it is obvious that taurine cannot be a scavenger of
most reactive oxygen species. An exception is HOCI, which reacts with the amino group of taurine to
form taurine chloramine. Although taurine is not a direct scavenger of free radicals, the literature is full of
examples in which taurine limits either oxidative stress of the consequences of oxidative stress. Therefore,
taurine affects some other event in the signaling pathway of angiotensin II.
One possibility is that taurine affects the extent of angiotensin II-induced 'NA damage. This
possibility was addressed by analyzing DNA damage using Southern blot analysis.
FIGURE 23
Exposure of cells to medium containing 20 mM taurine had no effect on the firequency of strand
breaks observed | hour and 3 hours following exposure to 1 nM angiotensin II, However, taurine
treatment did affect the extent of DNA damnage seen after 24 hours of angiotensin II exposure. At the
latter time point, DNA repair reduced the frequency of strand breaks form 1. Jkbases t00.4/10 kbases in
untreated cells exposed to angiotensin II. The frequency of strand breaks was reduces further to 0.1/10
kbases in the taurine treated cells. Although these data support the notion that taurine affects DNA repair,
the effect is not large and unlikely to be the primary site of taurine action,
Taurine also reduces the degree of p53 activation.
FIGURE 24
While there was a significant increase in the degree of p53 phosphorylation at serine 20 in
untreated cells exposed to angiotensin 11, this effect was dramatically attenuated in cells pretreated with
20 mM taurine prior to exposure to 1 nM angiotensin I1.
P53 is capable of inducing apoptosis through several mechanisms. As discussed earlier, one of
these mechanisms involves the upregulation of Bax.
FIGURE 25 & 26
We found that while angiotensin II treatment elevated Bax content in the untreated cell by 60%,
Bax levels rose more than 2 fold in the B-alanine treated cell exposed to angiotensin II. Nonetheless, this
impressive effect was somewhat muted by an upregulation of Bcl-2 in the taurine deficient cell. As a
result of the increase in Bel-2 content, the Bax/Bcel-2 ratio increased 55% in the B-alanine treated cell
exposed to angiotensin 1l rather than the 2-fold increase that would have occurred without the elevation in
Bcl-2 levels.
FIGURE 27
Release of cytochrome ¢ from the mitochondria can involve either Bax-linked pores or the
mitochondrial permeability transition pore. The permeability transition pore consists of at least three
components, voltage dependent anion channels (VDAC), adenine nucleotide translocase (ANT) and
cyclophilin D. When the three are couplec » form the pore, a collapse of the membrane potential,
mitochondrial swelling and rupture of the outer mitochondrial membrane ensues. This pore is regulated
by a number of factors, including protein kinase C-epsilon.
Therefore, we examined the effect of taurine and angiotensin II on protein kinase C-epsilon
content,
FIGURE 28
Angiotensin II elevated the membrane content of protein kinase C-epsilon by 25% in the normal cells and
by 50% in the i-alanine treated cells. The angiotensin II-mediated translocation of protein kinase C-
epsilon was also promoted by taurine deficiency. Because this effect would be considered cytoprotective,
it would not contribute to the taurine deficient cardiomyopathy.
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In summary, angiotensin Il appears to induce apoptosis through a mechanism involving the
activation of NADPH oxidase.

FIGURE 29
We propose that the generation of reactive oxygen species leads to DNA damage. As a result, p53
is tive’ LA :e apoptosis through several mechanisms, the upregulation of Bax
appears to con II-induced ap , tosis. Finally, taurine inhibits angio  sin lI-indu

apoptosis by interfering with the activation of p53.
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Pharmacological Intervention to Improve Defibrillation Efficacy

Nipon Chattipakorn, MD, PhD
Director, Cardiac Electrophysiology Unit, Department of Physiology,
} ulty of Medic 2, C ng Mai University, ¢ ang Mai, Thailand

Sudden cardiac death, mainly caused by VF, is responsible for over 250,000

deaths annually in the United States.] Currently, electrical defibrillation is the only
practical means for terminating VF. The mortality rate from sudden cardiac death has
decreased in the past decade, partly due to the improvement of our understanding of
the nature of this fatality as well as the development of deﬁbrillation devices. Recent
advances in implantable defibrillators, such as the use of a biphasic waveform, have

:d to smaller intravenous devices that have significantly benefited certain groups of
patients.2-4 Recent findings that post-shock activation always arises from area of the
weakest shock field have led to the development of improved device therapy.S-7
Despite the wide applications of defibrillators, there is still a great need to improve
defibrillation, The better we understand the fundamental mechanism of defibrillation,
the more likely it is that we will be able to devise strategies » improve

It is thought by many investigators that reentry is responsible for the
resumption of VF in failed defibrillation.8-11  Although this hypothesis is supported

by most optical mapping studies which show reentrant activation fronts on the
epicardium immediately after the shock,8-11 this pattern has not been frequently
observed in eleetrical mapping of defibrillation studies.12 3 Instead, focal activity is

frequently observed after the shock prior to its degeneration into VF.13,15-17 Since
most optical mapping studies have used a small-heart animal model with shocks that
were well below the DFT, while electrical mapping studies have used a large-animal

model and shocks of a strength close to the DFT, the disparity of results could be
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partly due to differences in study protocols.15:18,19 To resolve this issue, an optical

mapping study ilsing a similar protocol to that used in electrical mapping studies was

pe__ormed recently in isolated pig 20:22 7 ¢ its mo i
following failed near DFT shocks, r. id repetitive focal activations were always
observed at the LV apex for several cycles before it degenerated back into VF. No

reentry was observed during these cycles. These results are consistent with previous

electrical mapping reports,lz‘15 and led us to believe that an intervention to this
small arthythmogenic region may improve defibrillation efficacy.
Although the cause of these post-shock focal activations is not known,

afterdepolarizations have been suggested as a possible mechanism for these rapid

post-shock activations.19:10,23-26 A fterdepolarizations are oscillations of the

transmembrane potential that depe | on the preceding action potential for their

generation.27,28 They can give rise to new activation fronts, i.e. triggered activity, if
they reach a critical thn hold for ew activations. Tt are two types of
afterdepolarizations;  delayed  afterdepolarizations  (DADs) and  early
afterdepolarizations (EADs). DADs are oscillations in membrane potential that occur

after complete repolarization of an action potential, whereas EADs are oscillations at

the plateau phase of an action potential, or later during phase 3 of repolarization.27,29
DADs are usually too small to reacl 1reshold voltage, however with changes in heart
rate or firing pattern their amplitude can change dynamically.28 A decrease in the
cycle length (an increase in the rate) has been suggested ms the most important
influence that causes subthreshold DADs to reach threshold.28 DADs are believed to

be induced by a transient inward current27,30 and have been linked to intracellular

Ca'' overload which can result from a number of conditions including increased heart
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rate, enhanced sympathetic tone, ischemic reperfusion, stretch, tissue damage, and

drug intoxication.31-34  As heart rate increases or stimulation becomes more

premature, DADs could become la~~ar in amplitude until a thresho Jltage

reached and a run of rapid firing or triggered activity is provoked.28 DADs are a
possible cause of rapid focal activations following fa :d near-DFT shocks for the
following reasons, During fibrillation, heart rate is greatly clevated. Following a
defibrillation shock, additional factors such as increased sympathetic tone, myocardial

stretch, tissue damage, and reperfusion may be involved. These factors alone or in an

additive fashion help promote DADs.31-34 In addition, recent optical mapping
studies have demonstrated that following near-DFT shocks, complete repolarization is

observed followed by a 40-60 ms quiescent period after which repetitive focal

activations appear on the epicardium and later degenerate into VF.20,21,22,35 This
finding suggests that the first ectopic cycle arises after complete repolarization is
achieved after the shock. Recent studies haw demonstrated that the heart can be
aced from the early site quickly following the defibrillation shock before the early
site appears spontaneously. This suggests that DADs are a possible mechanism of the
ipid r etitive post-shock activity.17,36
All of these findings, however, have been observed from the ventricular
epicardium and may not be representative of what occurs beneath the epicardium.
Although most recent studies suggest tha e first post-shock activation arises on the
ventricles after a short isoelectric window, it is not known whether any electrical
activity underneath the epicardium exists during this isoelectric window on the

epicardium. Several studies demonstrated that rapid firing from Purkinje fibers

occurred immediately after the shock.25:260  Because EADs occur in most conditions

that delay repolarization and, most often, occur more readily in Purkinje fibers than in
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DADs, suggesting that DADs may be responsible for failed defibrillation. This
finding suggests that pharmacological intervention can be used as an early step in

tet 2 the mechanism of cardiac defibrillation.
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GLUCURONOSYLTRANSFERASE 1A1 AND 1A6 IN THAI B-THALASSEMIA/HbE
AND AFRICAN AMERICAN SICKLE CELL ANEMIA PATIENTS
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“Department of Pharmacology, Faculty of Science, Mahidol University, Thailand, "Department of
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ABSTRACT

UDP-glucuronosyltransferases (UGTs) are important Phase II metabolizing enzymes. This
enzymes can conjugate with a wide variety of endogenous and exogenous compounds. The UGT
1A family contains many isofroms. The polymorphism or varient of different isofroms may involve
with many diseases and abnormal drug metabolism. Polymorphism of UGT1Al (UGT1A1¥28) is
associated with Gilbert’s syndrome, a deficiency in glucuronidation of bilirubin leading to mild
hyperbilirubinemia. While two missense mutations on one allele of UGT1A6 (UGT1A6%2) results
in the lower glucuronidation rates of several drugs. Previous studies revealed that 1ere is strong
association of hyperbilirubinemia and gallstone formation in f-thalassemia/Hb E and sicl : cell
anemia patients with the number TA repeats in the promoter of the UGT Al gene. This
communication is a report of our preliminary data of genetic polymorphism of UGT 1A in 260
Thai B-thalassemia/Hb E and 163 African American sickle cell anemia patients. Genomic DNA was
obtained by standard methods from peripheral biood leucocytes. The promoter region of UGT 1Al
and coding region of UGT 1A6 were sequenced by automate” ~equenc’- 3. The freqi-~-cies of the
TA repeats 6/6, 6/7 and 7/7 at the promoter of UGTI1AI gene in B-thalassemia/Hb E and sickle cell
anemia patients were 0.711, 0.277, 0.011 and 0.251, 0.313, 0.135, respectively. However none of
the P-thalassemia/Hb E cases have the following genotypes;5/6,5/7,5/8, 6/8 and 7/8 , while it was
found in 28.8% of sickle cell anemia cases. Co-occurrence of UGT1A1%28 and UGT1A6%2 was
found in both groups. Sixteen haplotypes were revealed including a haplotype consisting of allelic
variants of all two isoforms.

This preliminary data suggest that the polymorphism of drug metabolism enzyme gene
may involve in the drug use, individualized medicine in Thai patients.

Key words: UDP-glucuronosyltransferases (UGTs), p-thalassemia/Hb E, sickle cell anemia
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02: THE MOLECULAR MECHANISM OF HEMIN
INDUCE PLATELET AGGREGATION AND SECRETION

Jaroen Sarasumct- Noppawan Phumala Morales, Udom Chantharaksri, Nuttawut

Sibmoo and & eenun Unchern

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

ABSTRACT

It was previously demonstrated that the response of platelets in splenectomized-p-Thalassemia/
Hemoglobin E (Sp-p-thal/ Hb E) patients were increased both to mechanical and chemical
stimulation. However, the precise cause of platelet hyperactivity in these patients has not been
elucidated. Recently, our group demonstrated the present of high concentration of hemin (a
degradative product of hemoglobin) in serum of f-thal/Hb E patients and found that hemin
readily catalyzed free radical reaction. Hemin, however, has not been detected in the serum of
non-thalassemia subjects. It was previously demonstrated that moglobin released from RBCs
modulatec latelet functions through the free radical reaction; therefore, we performed the study
to evaluate whether hemin (iron (IIT) protoporphyrin IX), was responsible for platelet
hyperfunctiont in the splenectomized p-thal/Hb E patients. The effects of hemin on platelet

geregation of normal volun  's blood we  erforme:  sing both whole blood (impedance
aggregation) and platelet rich plasma (optical aggregation). Platelet ATP release was also
monitored. The results showed that hemin was dose dependent induced piatelet aggregation and
secretion. The platelet aggregation and secretion induced by hemin was shown to be inhibited by
COX-inhibitor (indomethacin), and an adenosine-uptake inhibitor (dipyridamole). However,
mannitol (an OH® radical scavenger) did not inhibit hemin’s effects. In addition, deferoxamine
(an iron chelator) partially inhibit hemin-induced platelet aggregation and secretion. It is likely
that cyclooxygenase pathway and / or increase the production of cyclic nucleotides are involved
in hemin-induced platetet aggregation and secretion.

Keywords: hemin, platelet aggregation, platelet secretion, indomethacin, and dipyridamole
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03: EXTRACT FRC 1 BARRINGTONIA ACUTANGULAR
REDUCES OXIDATIVE STRESS DURING EXPERIMENTAL
ANEMIA IN RATS

Saowanee Luar~wam', Upa Kukongviriyapan', Veerapol Kuk gy iye, 1, Pour _
Pakdeechote’.

'Department of Physiology and ’Department of Pharmacology, Faculty of Medicine,
Khon Kaen University, Thailand.

ABSTRACT

Fruits and vegetables protect against many diseases by so far not well
characterized mechanisms. One likely explanation for this effect is that dictary plants
confain the antioxidants that arc able to control basic cellular processes and defense
against oxidative stress. Oxidative stress is pivotal in many pathological processes
including hemolytic condition and reduced oxidative stress is implicated in alleviation of
disease. The present study was aimed to evaluate whether extract from Barringfonia
acutangula (B. acutangula), a Thai local vegetable can minimize phenylhydrazine (PHZ)-
induced oxidative stress and circulatory dysfunction. Male Sprague-Dawley rats were
orally administered with B. acutangula extract (1g/kg/day), quercetin as positive controls
(50 mg/kg/day) or deionized distilled water as controls for 6 days. On the forth day of
treatments, all of studied animals were induced hemolytic anemia by a single injection of
PHZ (125 mg/kg i.p.). Our results demonstrated that B. acutangula extract and quercetin
could elevate the cellular antioxidant system by increased the intracellular concentration
of glutathione, whereas plasa levels of malondialdehyde and nitric oxide metabolites
were decreased in anemic rats (p<0.05). Moreover, B. ‘acutangula extract and quercetin
significantly improved hemodynauuc swacus of the a.wn.e .ats by increased mean arterial
pressure and peripheral vascular resistance (p<0.05). It is concluded that treatment of B.
acutangula extract and quercetin could not only decreased oxidative stress, b1 also
ameliorate the consequent effect of PHZ. Therefore, vegetable co-treatment in condition
of hemolytic anemia may be proving beneficial.

Key words: Barringtonia acutangula, quercetin, oxidative stress, antioxidant, anemia
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ABSTRACT

Atherogenic-related  vascular  complications commonly occur in  f-
thalassemia/Hemoglobin E patients (B-thal/HbE). It is believed that oxidative modification
of LDL could be a contributing cause « atherosclerosis. This study was designed to study
the changes that occurred to plasma lipoproteins of B-thal/Hb E, under the profound
environment of oxidative insults from iron overloading in patients. The markers of
oxidative stress were monitored in 30 (3-thal/Hb E patients and compared with 10 healthy
volunteers. It was the varying degrees of iron-overloading in the patients that rendered
oxidative insult to the body tissue/organ, resulting in a precipitous drop of plasma and
tissue vitamin E, a m r hydrophobic chain breaking antioxidant with accompanying
accumulation of TBARs, the oxidized products of pids in the plasma and lipoproteins of
the -thal/Hb E.

The plasma profile of lipids, namely cholesterol (C} and cholesteryl esters (CEs) in
both LDL and HDL were separated and characterized using an HPLC. The characteristic
changes in lipid compositions¢ he ). an_ 1DL of the patients were markedly d ‘erent
from that of normal individuals. The ratios of some cholesterol esters (CEs) over the total
cholesterol (TC), namely the cholester  noleate {CI to TC in the LDL (p<0.001) and
HDIL. (p<0.05) were >wered in the nal/Hb E with less effect observed on free
cholesterol (FC), suggesting that CEs, located at the core of the lipoproteins were prone to
more oxidative damage than 10se FC located ¢ the periphery. This finding was fin er
supported by the elevated ratios of free cholesterol over total cholesterol (FC/TC ratios) in
both LDL (p<0.05) and HDL (p<0.001). The lower ratios of cholesteryl linoleate to
cholesteryl oleate (CL/CO ratio) noted a significant correlation with clinical severity
suggesting that CL/CO ratios could be used as a clinical marker/index of severity in the B-
thal/HbE patients. A closed relationship of non-transferrin bound iron (NTBI) and TBARs
(r=10.925, p< 0.0001) in LDL of these B-thal/Hb E patients with also a CL/CO 1tio of less
than 2 in lipoproteins (n =10) strong r support the contention that non-chelatable NTE ;
initiate lipid peroxidation in the p-thal/HbE.

This study demonstrated that cholesteryl linoleate is the primary target of oxidative
damage in lipoproteins, which was induced by NTBIs in B-thal/Hb E. It thus suggested that
cholesteryl linoleate could be used as an indicative marker of clinici severity in
thalassemia.

Key words: lipoprotein, [-thalassemia/hemoglobin E, oxidative stress, cholesteryl
linoleate, cholesterol, NTBI.
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05: 1ETAANALYSIS OF REACTIONT. IE INPSYCHOMETRIC
PERFORMANCE TEST FOLLOW PSYCHOACTIVE DRUGS
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*Depart :nt of Pl icology, Faculty of Science {ahidol University,
Bangkok 10400, Thailand

**HPRU Medical Research Centre, University of Surrey,
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Reaction time responses are inherent in many of the skilled activities used in
daily life which often require rapid but coordinated responses. As a result,
measurement of reaction time is a popular test frequently incorporated into
psychopharmacological study designs. The objective of this review was to analyze the
properties of reaction time in different aspects of performance: sensory, motor,
atten mn, and memory to assess whether they represent distinct, independent
measures of cognitive ability or whether they share common characteristics and as
such should be considered as one single measurement. Four separate placebo-
controlled, randomized, double-blind, crossover studies of four different psychoactive
drugs: pregabalin, alcohol, alprazolam, and lorazepam (the latter two used as positive
controls) in healthy volunteers are presented in this metaan: ysis. The psychometric
tests that contained a measure of reaction time included the choice reaction time task
(CRT; test of sensory and motor reaction time), compensatory tracking task (CTT; test
of divided attention to peripheral stimuli), and Sternberg memory scanning task
(STM; test of working memory). The response measures were determined as an
overall reaction time score (pooled reaction time of all psychometric tests) and
individual reaction time score (reaction time of each psychometric test). An
informative comparison of the results of five independent s..._ies was m....2 L..ng an
effect size analysis which quantifies the 'strength' of each drug effect in each
performance test as compared to a placebo con >l as a standardized 'd' value (1). The
'd' value scores are graded as low (less than 0.400) medium (between 0.400 to 0.700),
high (between 0.700 to 1.000), and very high {more than 1.000} levels. Pregabalin
showed a medium 'd' value on the overall score but exhibited a low  value in STM,
medium 'd' value in CRT, and high 'd' value in CTT. Alcohol exhibited a high 'd' value
on the overall score but exhibite medium to high 'd' value on indi- lual test scores
except ST 1 that showed a low 'd' value. Interestingly, alprazolam and lorazepam
produced a very high 'd' value on the overall score and showed considerably high to
very high 'd' values in most of the tests in each study. This supports the view that the
benzodiazepines lorazepam and alprazolam induce an overall sedative effect and are
therefore useful > be used as positive controls for studying psychoactive drugs on
performance. The overall results support the concept that reaction time in general is a
very useful index to detect the impairing effect of psychoactive drugs, however the
different modality performance tests are able to detect subtle differences in cognitive
impairment, It is therefore important that a multi-assessment approach is undertaken
to optimize the detection of the effects of psychoactive drugs.

Reference
- Cohen J. (1988) Statistical power analysis for the behavioral sciences
(2nd ed.). L. Erlbaum Associates, Hillsdale .J.
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P1: ASURVEY STUDY ON ATTITUDES OF THAI WOMEN IN ACCEPTING
NORPLANT® IMPLANTS AND NORPLANT-2® IMPLANTS

Sumana Chompootaweep', Chongkol Tang-Usaha®, Euamporn Kochagarn® and

Boontiam Theppitaksak®,
"Deparfment of Pharmacology and Institute of Health Research, Faculty of
Medicine, Chulalongkorn University, Bangkok 10330, THAILAND.

ABSTRACT

Norplant® implants, consisting of 6 capsules of silastic, is a method of long-acting confraception
effective for 5 years; while Nm‘plant-2@ implants, consisting of 2 capsules of silastic, is effective
for 3 years. During January 1988 and August 1990, the Institute of Health Research,
Chulalongkorn University, conducted a survey study of the attitudes of Thai women an the
acceptance of Norplant® and Norplant-2® implants at the Research Center on Population Health,
Wat Tat Thong, Bangkok, Thailand. According to the study results, 60 out of 140 Thai women
(43%), with the mean age + standard deviation of 30 + 5.2 years, accepted Norplant® implants.
Seventy percent of them had the education level of primary school, 36.7% were housewives and
35.0% were companies’ employees. The average monthly income of families of these women was
5,965.80 + 1,803.70 Baht and the average member of children was 1.9 + 1. Before accepting the
implants, 71.6% used pills as their planning birth control and 86.6% acknowledged the method
froan friends, cousing or those already usexd the method. Supporting reasons for their decisions to
accept Norplant® implants were need no more child | (26.6%) getting boring of the method of
birth control (23.3%) and disliking the side effects of the other methods (11.7%). The major
reasons of selecting Norplant® implants instead of Norplant-2® implants were its larger duration of
effectiveness (38.3%) and having enough children but being afraid of tubal sterilization (35.0%).
Among the 140 women, 80 (57.0%) accepted Norplant-2® implants. The average of women of this
group was 27.9 + 4 years. Seventy percents had the education level of primary school, 36.2% were
companies’ employees and 31.3% were housewives. The average monthly income of the fanilies
was 5,999.20 + 1,713.90 Baht and the average member of children was 1.6 + 0.6. Before
accepting the Norplant-2® implants, pills were used for contraception in 61.2% of the women and
the implant method was acknowledged from fiiends, cousins or those using the method in 78.7%
of the women, The main supporting reasons for their decisions to accept Norplant-2® implants
were getting boring of the old methods of birth control (25.0%), the long period of contraception
(21.0%), and disliking the side effects of other methods (15.0%). Among this group, 53.7%
selected the Norplant-2® instead of Norplant-2® implants because they desired only 3 years of

contraception,

Key words: Norplant itnplants, Thai women
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ABSTRACT

The seed of the ripened fruit of Momordica charantia L. {Thai bitter gourd) contains an
important protein named MRK29. This protein can inhibit the HIV-1 reverse transcriptase. When
the concentration is increased it can also reduce the viral core protein p24 expression in HIV-
infected cells. It is possible to develop an anti-HIV drug from MRK29.

The objective of this research was to study the acute and subchronic toxicity of
Momordica seed protein. In acute toxicity tests, the Momordica seed protein was administered
intravenously and intraperitoneally into Swiss albino mice and Wistar rats. Following a single dose,
the LDsg of Momordica seed protein in the mice and rats was approximately 1 mg/kg (i.v., i.p.). The
abnormal signs and symptoms found in mice were bronchoconstriction, depression, and seizure.
The abnormal signs and symptoms found in rats were bronchoconstriction, depression, seizure, and a
red-black discharge from the eye. In subchronic toxicity tests, the Momordica seed protein was
administered daily intrarectally into Wistar rats for three months at doses of 0.25, 0.5, 1, and ~
mg/kg/day. The abnorm: signs and symptoms found were diarrhea and death caused by diarrhea.
Moreover, 10% of the rats treated with Momordica seed protein at the dose of 0.25 mg/kg/day had
an elevation in liver enzymes, i.e. SGOT, SGPT, LDH. But, in higher doses of Momordica seed
protein, the level of these enzymes was reduced. The findings were parallel with histological
changes in the liver, i.e. higher doses induced more fatty changes. The Momordica seed protein also
had an irntating effect on the rectum at the site of drug administration.

In the development of this product to a pharmaceutical dosageform there should be
concern about effect on the liver function and the irritating effect on the rectum of Momordica seed
protein. Finally, more toxicological studies on the hepatotoxicity of Momordica seed protein should
be performec > establish the safety of this product prior to its usage in humans.

Key Words : Momordica charantia Linn. / seed protein / toxicity test / acute / subchronic /
LDsg / diarthea / irritating effect / fatty change / hepatotoxicity
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ABSTRACT

UGTIAI1 catalyses the glucuronidation of numerous drugs, non-drug xenobiotics and
endogenous compounds. In particular, UGT1AI is the sole enzyme involved in the
glucuronidation of bilirubin, and promoter and coding region polymorphisms in UGTIAI are
associated with inherited disorders related to bilirubin elimination. In Asian populations,
three coding region polymorphisms, UGTIAl*6 (G71R), UGT1A1*27(P229Q) and
UGTI1A1*62 (F83L), have been implicated in Gilbert syndrome while UGT1A1*7 (Y486D)
has been linked to the Crigler Najjar syndrome type 1l. However, the impact of these
mutations on UGT1AI glucuronidation inetics and substrate selectivity remains unknown.
Thus, studies are underway to investigate the effects of these four coding region mutations on
UGTI1Z2 activity and substrate selectivity. The UGT1AI variants were generated by site-
directed mutagenesis using the wild-type ¢cDNA as template. Wild-type UGT1A1 and the
UGTI1A1 variants were stably expressed in a mammalian (HEK293) cell line, and activity of
cell lysates was measured using 4-methylumbelliferone (4MU), 1-naphthol (INP) and
bilirubin as the model substrates. 4MU glucuronidation by UGTI1AL, UGTIA1*6 and
UGT Al _7exk e.__ic___li. Aenter _inc. s with d¢ ed K, and V ax (nom.....sed for
UGTI1 A1 protein expression) values of 96, 123 and 188 uM, and 253, 167 and 253 pmol/min.
mg, respectively. In contrast, INP glucuronidation by UG [Al, UGTIAL*6 and
UGTI1A1*27 exhibited sigmoidal kinetics. Respective Ssg (concentration at 0.5Vy,) and
Vmax values, generated using the Hill equation, were 329, 257 and 255 uM, and 109, 62 and
58 pmol/min. mg. Bilirubin glucuronidation by UGTI1Al, UGTIA1*6 and UGTIA1*27
exhibited substrate inhibition kinetics, Respective Ko, K and Vax values, were 2.9, 2.1 and
2.9 pM, 121, 69, and 73 pM and 430, 193 and 156 pmol/min.mg. The approximately 50%
reduction in intrinsic clearance (Vmax/K;,) observed for 4MU and INP glucuronidation by
UGT1A1*6 and UGTI1A1*27 was consistent with e reduction observed for bilirubin
glucuronidation by these variants. UGT1A1*7 and UGT1A1*62 exhibited very low activity
towards 4MU, INP and bilirubin. 1t is concluded that UGTIA! coding region mutations
associated with impaired bilitubin elimination also result in reduced xenobiotic
glucuronidation,

Key words: UGT1Al, glucuronidation, polymorphisms
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ABSTRACT

Thiopurine methyltransferase (TPMT, E.C.2.1 :67) is a cytoplasmic enzyme that
catalyzes the S-methylation of aromatic and heterocyclic suthydyl compounds such as
anticancer agent, 6-mercaptopr ne (6-MP). TPMT activity is regulated by a common genetic
polymorphism, associated with large individual variation in thiopurine toxicity and efficacy.
The mutant alleles of TPMT have interethnic variability with different frequency and pattern
among various ethnic population. The study on the association between genotype and
phenotype of TPMT will be of great value in optimizing 6-MP treatment especially in acute
lymphoblastic leukemia (ALL) children.

In the present investigation, genetic polymorphism (genotype) and thiopurine
methyltransferase activity (phenotype) of TPMT were studied in 90 ALL children. The
erythrocyte thiopurine methyitransferase activity was measured by high-performance liquid
chromatography (HPLC) technique. The mutant alleles: TPMT*2, TPMT*3A, and
TPMT*3C were detected by polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP). TPMT activity has shown bimodal frequency distribution with
the high and intermediate metabolizers of 93.33% and 6.67%, respectively. There was the
correlation between genotype and phenotype of TPMT. 84 ALL children had high TPMT
activity >15 unit/ml of packed RBC/h) with wild type TPMT*1. The other 2 had
intermediate activity (5-15 unit/ml of packed RBC/h) with TPMT*1I/TPMT*3C. So e
mutant allele was found only TPMT*3C. The rest of 4 had unknown genotype with TPMT
activity less than 15 unit/ml of packed RBC/h. The possibility for detection of other mutant
alleles needs to be considered. Gender had no effect on TPMT activity, however receiving 6-
MP affected the activity of TPMT. Therefore phenotype and genotype of TPMT should be
performed for minimizing toxicity and maximizing efficacy of 6-MP therapy.

Key words : thiopurine methyltransferase (T1 IT), genetic polymorphism, 6-mercaptopurine
(6-MP), acute lymphoblastic leukemia (ALL)
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ABSTRACT

Oxidative stress, an imbalance of the pro-oxidant/antioxidant homeostasis,
occurs in several human diseases and environmental exposure. The usage of protein
carbonyl group as a marker of oxidative damage has some advantages in comparison
with the measurement of other oxidation products because of the early formation and
the relative stability of carbonylated proteins. Therefore, the aim of this study was to
investigate the oxidative stress in thalassemia patients and smokers by using protein
carbonyl contents. Blood samples were collected from children with thalassemia
diseases that has regular blood transfusion (n=32) and healthy controls (n= 28). For
cigarettes smoking, | yod samples were collected from smoker adults (n=18) and
non-smoker as control (n=16). Carbonyl contents were analyzed by DNPH assay.

The results showed a significant increase in carbonyl contents in thalassemia
patients who have serum ferritin more than 1000 ng/ml when compared with controls
(P< 0.05). However, no significant difference in protein carbonyl contents between
thalassemia and control groups. A significant increase in protein carbonyl contents
was found in smokers when compared with control subjects (P< 0.C 1. Carbonyl

contents in adults ( age = 46.75 = 7.36 years) was higher than children ( age =11 %
1 3 years) (| 101). A strong positive correlation between ge and carbonyl
contents was found (r- 0.84, P< 0.001). These results confirm the oxidative stress
and highlight the formation of protein carbonyl in thalassemia patients and smokers.

Key word : Thalassemia, Oxidative stress, Protein carbonyl , Smoking
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DIABETIC RATS

. «nee .. ttilert', Chongkol Tiangda', Srichan Phomchirasilp', Omboon Luanratana.

J’De}mrrmenr of Pharmacology, Faculty of Pharmacy, Mahidol University, Bangkok,
Thailand. *Department of Pharmacognosy, Faculty of Pharmacy, Mahidol University,
Bangkok, Thailand.

ABSTRACT

Many medical plants have been used for treatment of diabetes mellitus but
only a small number of these have received scientific and medical evaluation to assess
their efficacy. Morus alba L. (famnily Moraceae), commonly known as mulberry
(Thai name: Mon), is widely cultivated in the north and northeast regions of Thailand.
In the present study three extract of mulberry leaves were prepared: ethanol (EM),
freeze-dried water (WM) and tea (TM). The anti-hyperglycemic etfect of mulberry
leaves extracts were evaluated in diabetic rats (fasting plasma glucose (FPG) level of
250-400 mg/dl) induced by a single dose of streptozotocin (60 mg/kg, iv). Prolonged
administration (4 weeks) of the extracts was performed in diabetic rats to investigate
hypoglycemic and other effects including effects on body weight, food and fluid
intakes. Non treatment control and positive control (glibenclaminde 10 mg/kg) groups
were included, FPG levels were recorded at week 0, 1, 2 and 4.

Oral administration of 150, 300 and 600 mg/kg of the EM once daily for 4
weeks resulted in reduction in plasma glucose, especially at the dose of 600 mg/kg (p
< 0.05) at week 1. Moreover, hypoglycemic activity of the EM was dose-dependent.
It also induced weight gain. In the other expc ment, 150, 300 and 600 mg/kg of the
WM was orally administered once daily for 4 weeks. The dose of 300 mgkg
significantly decreased plasma glucose level (p < 0.05) at week 1. The WM 150
mg/kg significantly decreased FPG level (p < 0.05) in a longer treatment period.
Consequently, polydipsia and polyphagia were also improved in the WM ftreated
groups. The TM (2.34 g dried powder/kg), provided as a substitute for water ad
libitum at 180 ml/rat/day in a concentration of 2.5 g/L, significai y decreased plasma
glucose level (p < 0.05) at week 1 and 2. However, the plasma glucose reduction of
TM was nearly the same as that of WM 300 mg/kg.

The findings indicated that EM, WM and TM had hypoglycemic activity in
streptozotocin-included diabetic rats. The degree of reduction was in the same range
as with glibenclamide and significantly different from the non-treatment control rats.
Therefore, the mulberry leave extracts should be useful in the treatment of diabetes.
Its mechanism of hypos rcemic effect and isolation of active principles responsible
for such activity should be elucidated in further studies.

Key words : mulberry, Morus alba Linn,, diabetes mellitus, hypoglycemic activity,
streptozotocin rat, glibenclamide
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ABSTRACT

Sn: ebite is a serious medical problem worldwide. In Thailand each year thousands of
individuals are bitten and hundred die. The cobra (Naja naja kaouthia) induces the highest
mortality rate. The most toxic compounds in cobra venom are neurotoxins. Neurotoxins are
affecting to the neuromuscular junction and causing flaccid paralysis, N-Acetylcysteine (NAC)
is the mucolytic agent that could destroy disulfide bond of protein and glycoprotein. As the
cobra neurotoxins are a polypeptide chain cross-linking by disulfide bonds, thus, it is very
interesting to test whether NAC could neutralize cobra venom since disulfide bound is
important for the activity of snake neurotoxins.

The NAC (Fluimucil) was tested both in vifro and in vive for antivenom activity against
Naja naja kaouthia venom. The AC has been found to have a significant (p < 0.05)
antagonistic effect on the inhibition of neuromuscular transmission produced by the venom in
isolated rat phrenic nerve hemidiaphragm preparations. Mice, intraperitoneally injected with
cobra venom at 0.75 mg/kg had the survival time of 21.90 + 2.96 min, while mixing with the
NAC to 75 or 150 mg/kg just before injected resulted in an increase of survival time
significantly (p < 0.05) to 40.83 + 4.36 min and 53.83 £ 8.50 min, respectively. Preincubation
of the cobra venom with NAC, at 75 or 150 mg/kg, at 37 °C for 1 h could significant (p < 0.05)
increase survival time of the animal to 45.57 £ 5.50 min and 91.67 £ 14.96 min, respectively.
The present finding suggests that the NAC have the antagonistic effect against the lethality of
cobra venom both on in vitro and in vive models.

Key words: N-acetylcysteine, Cobra venom, Naja naja kaouthia
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ABSTRACT

Polysaccharide gel (PG) extracted from the fruit-hulls of durian.(Durio zibethinus L.) was
prepared as a dressing film (PG film)., It’s antibacterial activity and efficiency for the
treatment of full-thickness excisional wounds in pig skin, had previously been reported. In
this present study, PG film was used for the treatment of surgical wounds in dogs an cats.
Surgical wounds from castration or ovariohysterectomy in 10 dogs and 10 cats were treated
with the PG film dressing. Every 2 to 3 days, the wounds were examined to assess the degree
of wound healing until complete wound closure had occurred. The results revealed that the
surgical wounds in all the dogs and cats completely healed, when treated with PG film and the
wound healing rate was similar to conventional treatment using povidone iodine. It was
concluded tI PG film dressing showed high level of efficiency in the treatment of surgic
wounds in dogs and cats.

Key words: PG film, durian fruit-hull, wound healing, dogs, cats
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ABSTRACT ,

Cardiovascular disease is a common finding in thalassemia. Propranolol is a non-
selective beta-adrenergic blocking drug widely uses for the treatment of
cardiovascular disease. Therefore this study was performed to investigate the
pharmacokinetics of propranolol in pB-thalasseinia’hemoglobinE patients compare to
normal volunteers. Each subject took a single 40 mg oral dose of propranolol. Blood
samples were obtained for measurement of the plasma propranolol levels, using
HPLC technique, blood pressure and heart rate were monitored before and at 0.5, 1,
1.5, 2, 2.5, 3, 4, 6 and 8 hours after drug administration. The pharmacokinetic
parameters were determined. The peak plasina concentration (Cmax) of propranolol
in the patients was not significant difference from normal. The time to reach peak
plasma concentration (Tmax) and the elimination rate constant (Ke) were significantly
higher (p<0.05) in the patient group. Whereas, the elimination half-life (t1/2), the
apparent volume of distribution (Vd) and the total clearance (Cl) were significantly
lower (p<0.01, p<0.01 and p<0.05 respectively) in the patient group. Basal systolic
and diastolic blood pressure of thalassemic patient was lower than in normal subjects.
However, no significant change was observed in hemodynamic effects including
blood pressure and pulse rate between the two groups of the subjects. Therefore, the
results from this study indicated that the pharmacokinetic parameters of propranolol

were altered in thalassemic patients.

Keywords: Pharmacokinetics, Proprani 1, B-thalassemia/hemoglobinE patient
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ABSTRACT

Pathology of thalassemia such as decreased blood volume and organ damage may
alter pharmacokinetic parameters of several drugs in the patients. Paracetamol is a
commonly used analgesic and antipyretic drug which is extensively metabolized in
liver via glucuronidation. The aim of this study is to compare the pharmacokinetic
parameters of paracetamol (PCM) and paracetamol glucuronide (PCM-G) in B-
thalassemia/HbE patients with normal subjects. Following and overnight fast, a single
dose of paracetamol (1000 mg of Ty .0l°) was given and blood samples were
obtained at predose, 0.5, 1, 1.5, 2, 3, 4, 5, 7, and 9 hours after dosing for
determination of the plasma of PCM and PCM-G levels by high performance liquid
chromatography (HPLC). There was no significant difference in maximum
concentration (Cmax) and time to Cmax (Tmax) of PCM and PCM-G between the
groups. However, the significant higher (P<0.05) in elimination rate constant (Ke)
and significant lower (P<0.01) in alf-life (t1/2) of both PCM and PCM-G were
observed in the patients. Total clearance (Cl) of PCM was significant higher (P<0.01)
while volume of distribution (Vd) of PCM-G in patients was significant lower
(P<0.05) than that of normal subjects. The results indicated that elimination of PCM
and PCM-G were changed in the patients. This data may be useful to design the
dosage regimen of paracetamol and other drugs that metabolized via glucuronidation

in -thalassemia/HbE patients.

Key words: B-thal/HbE, paracetamol, glucuronidation, pharmacokinetics
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ABSTRACT

Artemisinin and quinoline-containing drugs represent for the important classes of
antimalarial drugs. The molecular basis of the mechanism of action of these drugs have been
widely proposed, and one of them involves the interaction of drugs with ferriprotoporphyrin
IX (ferric heme or hemin). The objectives of this study were to study the pro-oxidant activity
of artemisinin in comparison with quinoline-containing drugs by using LDL oxidation as a
model, and to determine the importance of hemin on the mechanism of drug-induced LDL
oxidation. Low density lipoprotein (LLDL) was separated from plasma by sequential gradient
ultracentrifugation technique. The oxidation of LDL was conducted at 37°C under dark
condition for 8 hours. One hundred pg/mi of LDL was incubated in 10 mM phosphate buffer
saline (PBS), pH 7.4 with artemisinin and four quinoline-containing drugs (i.e., quinine,
chloroquine, mefloquine and primaquine), both in the absence and presence of hemin., The
degree of LDL oxidation was determined by the formation of thiobarbituric acid reactive
substances (TBARs) and the decrease of tryptophan fluorescence. Artemisinin significantly
enhanced hemin-induced TBARs formation. Quinoline-containing drugs also enhanced
hemin-induced TBARs formation, but with lesser degree than artemisinin, Artemisinin
reduced tryptophan fluorescence intensity of LDL significantly within 2 hours. Other
quinoline-containing drugs were shown to have no effect on tryptophan fluorescence of LDL
even in the presence of hemin. The results indicated that artemisinin existed a more potent
pro-oxidant action than that of quinoline-containing drugs, and the pro-oxidant activity of

oth artemisinin and quinoline-containing drugs required hemin as the catalyst.

Key words: Artemisinin, Quinoline-containing drugs, pro-oxidant activity, LDL oxidation
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P12: THE EFFECTS OF PHYTOESTROGEN, PUERARIA MIRIFICA, ON
LPS-INDUCED MICROGLIAL ACTIVATION.

Nattinee Jantaratnotai and Yupin Sanvarinda

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

ABSTRACT

Pueraria mirifica (PM), a Thai medicini plant known to possess estrogenic
propertics, has been traditionally used as a rejuvenating agent for over a hundred
years. PM contains various phytoestrogenic compounds including miroestrol and
deoxymiroestrol which are believed to have the highest estrogenic activity among the
known phytoestrogens due to their structural similarities. It is known that estrogen can
exert anti-inflammatory effects both in vitro and in vivo by inhibiting the expression
and production of various proinflammatory mediators such as TNF-a, IL-6, MMP-9,
NO, and ROS in microglia. However, the effects of phytoestrogens on microglial
activation in the CNS is not as well established. Thus, in the present study, LPS-
induced microglial activation was used as a mode 0 investigate the plant’s effects.
The results have shown that administration of PM to HAPI, a rat microglial cell line
reduced NO production, iNOS protein expression, and MCP-1 expression induced by
LPS. The mechanisms of these effects are discussed. This study indicated that PM
could serve as an anti-inflammatory mediator, thus it may provide neuroprotective

effects to many neurodegenerative and inflammatory diseases in the CNS.

Key words: Pueraria mirifica, phytoestrogen, microglia, inflammation,

neuroprotection
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ABSTRACT

Morus alba L. , a member of Moraceae family, commor ¢ known as mulberry
(Thai name : Mon), is widely cultivated in the north and northest region of Thailand.
Morus alba L. leaf extract can reduce plasma glucose level in streptozotocin-induced
diabetic rats, Thus, it is possible to develop an antidiabetic drugs from this extract.

The objective of this study was to estal sh the acute and subchronic toxicity of
Morus alba L. leaf extract. In acute toxicity study , the Morus alba L. leaf extract was
administered intraperitoneally and orally into mice and Wistar rats. Following a single
i.p. dose, the LDsy of Morus alba L. leaf extract in the mice and Wistar rats were
approximately 4 and 5 g/kg, respectively. But when this extract was administered
orally , doses as high as 5 g/kg did not cause any significant toxic effects. There was
no death in these groups of anim:  The only abnormal signs and symptoms were CNS
depression and respiratory depression. Moreover, all animals were recovered within
15-30 minutes.In subchronic toxicity study, the Morus alba L. leaf extract was
administered orally into Wistar rats for 60 days at doses 1,2 and 3 g/kg/day. All doses
of Morus alba L. leaf extract did not significantlty affect blood chemistry and
hematologic values when compared to the control group. Microscopic examination of
INuwy JT OFRANS i.....Ciood 1. Jig....icant histopathological abnormalities.

In conclusion , our result suggested that Morus alba 1., :af extract is safe for
used.. Pharmacological dosage form of Morus alba L. leaf extract might be a valuable
drug in the future.

Key words: Morus alba L., ler extract, acute toxicity, subchronic toxicity
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ABSTRACT

Objective: The aim of the present study was to investigate the behavioural effects of
barakol on the forced swimming test in socially and isolation reared rats.

Methods: Male Wistar rats were obtained from weaning, and housed either alone
(isolation rearing) or in groups of six rats/cage (social rearing). Six weeks later, these
rats were tested for their sensitivity to barakol using the forced swimming test (Porsolt
et al., 1978, Eur J Pharmacol 47, 379-391).

Results: The results demonstrated that the forced swimming behavior of the saline-
treated isolation reared rats was not significantly difference from the socially reared
controls. Sub-chronic administration of barakol (5, 10 and 25 mg/kg i.p.)24,5and 1 h
to both isolation and socially reared rats produced the biphasic effects on the forced
swimming behavior in the isolation reared rats. Low doses of barakol (5 and 10 mg/kg
i.p.) significantly induced antidepressant-like effect (as indicated by decrease the
immobility time and increase struggling) (P<0.05) compare with the saline treated
controls. However, the cffect of higher dose, barakol (25 mg/kg i.p.) on the
immobility and struggling time was not significantly difference from the saline treated
isolation reared rats (P>0.05). Moreover, the antidepressant-like effect of barakol (5
and 10 mg/kg i.p.) was not observed in the socially reared rats.

Conclusion: Tt esult ‘ndicate that barakol has antidepressar ‘ike effect in social
isolation rats. Future experiments will need to investigate the mechanism of
antidepressant action of barakol in the social isolation reared rats,

Key words: Barakol, forced swimming test, social isolation, rats
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ABSTRACT

Stress during the early stage of life such as social isolation from weaning has been
shown to change a variety of behaviors of the adult animals and the responsitivity to
psychoactive drugs.
Objectives: The purposes of the present experiments were to investigate the effects of
psychological stress (social isolation rearing) from weaning on the open field
behavior, and to compare the effect of carbamazepine on locomotor activity in
isolation and socially reared rats,

lethods: Male Wistar rats were reared from weaning either singly (isolation rearing)
or in groups of five or six rats/cage (social rearing). Six weeks later, these rats were
tested for their sensitivity to carbamazepine using the open field test.
Results: The results showed that drug-free isolation reared rats exhibited
hyperlocomotion (as indicated by higher total zone transitions) accompanied by a
significant increase in exploration (more the number of rear) compare with drug-free
socially reared rats (P<0.05). Pretreatment with carbamazepine (10, 20 and 40 mg/kg
i.p.) had no marked effects on locomotor activity in both socially and isolation reared
rats. This drug did not significantly change the total zone transitions and the number of
rear compare with the vehicle controls. The social isolation rearing induced
loco »tior 1y activit sa o bolished by carbamazepine.
Conclusion: The present results indicate that early life stress (social isolation rearing
from weaning) induces locomotion and exploration hyperactivity in the mature rats.
This hyperactivity is not attenuated by carbamazepine.

Key words: Carbamazepine, locomotor activity, stress rats
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ABSTRACT

Pure’ compounds, VR9177 and VR9179, obtained from the heartwood of Ventilago
harmandiana exhibited moderate to strong anti-inflammatory activity in the ethyl
phenylpropiolate (EPP) mouse ear edema model (unpublished data).

In the present study, the pure compounds were investigated for their activities on neutrophil
functions, including neutrophil chemotaxis, superoxide anion generation (SAG),
myeloperoxidase (MPQO) production, elastase release, neutrophil apoptosis and lymphocyte
proliferation. Both compounds were firstly investigated for their cytotoxic effect, cell
viability was not significantly affected by these compounds (1-100 pM) as shown by XTT
assay. VRO9177 (1-100 puM} and VR9179 (1-100 pM) were found to inhibit fMLP-induced
neutrophil functions, including neutrophil chemotaxis, superoxide anion generation (SAG),
myeloperoxidase (MPO) production, elastase release, in a concentration-dependent manner,
But VR9177 (1-100 pM) and VR9179 (1-100 nM) showed no effect on neutrophil apoptosis
as quantified by morphological and flow cytometric analysis. Furthermore, both compounds
also inhibited lymphocyte proliferation as quantified by [ H] thymidine incorporation.

These findings suggest the inhibition of human neutrophil functions and lymphocyte
proliferatior. »y VR9177 and VR9 ), that are not due to cytotoxic aetivity, may be
attributed, in part, to their anti-inflamm >ry activity.
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ABSTRACT

[’H] MK-801 was used to investigate N- methyl-D- aspartate (NMDA)
receptor in the rat brain and human platelets. The study showed that the ligand binds
with high affinity (Kd of 1.3 nM in rat brain membrane and Kd of 27.9 nM in human
platelet membrane), but the rank order of binding affinities of unlabelled NMDA
receptor channel blockers on human platelets ( ifenprodil> dextrophan>
memantine>MK801>ketamine ) did not parallel the rank order of their affinities in
binding to rat brain membranes (MKS80l>memantine>ifenprodil>ketamine>
dextrophan), This result indicated that the NMDA receptor on platelets might be
different in receptor subtype. By using platelet aggregation study, the ifenprodil,
which is a selective polyamine site antagonist and specific for channels containing the
NR2B subunit could inhibit platelet aggregation induced by ADP. Ifenprodil was used
to bind NR2B subtype in rat brain and human platelets. It can bind NR2B subtype
with high affinity (ICsp = 1.64 uM and 0.1 mM in rat brain and human platelet,
respectively). This may suggest that the application of this finding may contradict the
predictive value of NR2B subtype in brain and human platelet in drug-addicted
patient,

Key Words: NMDA receptor, NR2B subtype, ifenprodil, rat brain, human platelet
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ABSTRACT

Interleukin-10 (IL-10) induction of uteroglobulin-related protein 1 (UGRP1) gene
expression was examined using human lung adenocarcinoma NCI-H441 cells, Treatment of the
cells with 25 or 50 ng/m! [L-10 induced the expression of hUGRPI mRNA as early as 2 hours and
the level of expression continued for at teast 24 hours. Actinomycin I inhibited I1.-10 induction of
hUGRPI mRNA expression whereas cycloheximide did not have any effect, suggesting that IL-10
regulated hUUGRP! expression at transcriptional level. Transient transfection analysis with and
without IL-10 treatment using several reporter constructs containing up to 324 bp of the hUUGRP!
gene promoter sequence revealed a potential transcriptional control site for II.-10 signal
transduction between 179 and —209 bp of the hU/GRPI gene promoter. Co-transfection analysis
using mutant constructs, gel shift analysis and chromatin immunoprc  Hitation assay demonstrated
that the binding of T/EBP to its specific binding sites at both —187 and —68 bp in the hUGRP! gene
promoter was responsible for IL-10 induction of hUGRPI gene expression. Both IL-10R subunits,
IL-10R! and IL-10R2, were expressed in NCI-H441 cells; however, STAT3 was barely activated
upon IL-10 treatment as judged by Western blotting for phospho-STAT3. When cells were treated
with other members of the IL-10 family such as [L-22 and TFN-B, intense band for phospho-STAT3
was obtained while no UGRP! expression was found. Mouse embryo lungs cultured in the presence
of T1.-10 and lungs obtained from mice intranasally instilled IL-10 exhibited the increase of Ugrpl
mRNA levels. These results demonstrated that 11.-10 induced UGRPI gene expression in lung
epithelial cells through T/EBP-dependent pathway. Together, these findings suggest that UGRPI
may play a role in airway anti-inflammatory processes by serving as a downstream transcriptional

target of 11.-10 activation.

Key Words: Uteroglobin related protein 1, Interleukin-10, airway epithelial cells, STAT3
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ABSTRACT

Experimental studies were conducted to elucidate various pharmacodynamic
effects of an ethanolic extract of dried root of Antidesma acidum ( Mamao) in whole
animals as well as in tissues or organs preparations isolated from appropriate animals
including, guinea pigs, rats and mice. The studies covered the tests on central nervous,
cardiovascular, respiratory, hematological, and gastrointestinal systems. Quality
specifications of plant materials and the ethanolic extract of Antidesma acidum were
determined according to WHO Guid nes. The extract of Antidesma acidum
solubilized in 5% tween was used in all experiments. The extract was fed orally to
conscious rats at the doses of 30, 60, and 120 mg/kg/BW once daily for 7 days. Blood
samples taken at day 0 and day 7 was analyzed for blood components. T : results
showed that the extract at 60mg, and 120mg/kg/BW increased the white blood cells
{WBC) but not increased other blood components. In Rotarod test, the extract was
given orally to mice at the doses of 30mg, 60mg, and 120mg/kg/BW, it was found
that up to 5 hours, mice could maintain their equilibrium for at least 1 min on the
rotating rod in each of three successive trials. The extracts of Antidesma acidum
pretreated intraperitoneally at the doses of 30 - 120mg/kg/BW did not prolong
barbiturate-induced sleeping time in rats. The extracts of Antidesma acidum at the dose
of 120mg/kg/BW fed orally tended to decrease the distance of charcoal movement
from duodenum to ileo-caecal junction in conscious rats. The extract of Antidesma
acidum, at the concentrations of 100, 200 and 400pg/ml, significantly decreased the
contraction of isolated rat ileum induced by 1x10°M of methacholine. The extract of
Antidesina acidum at the concentrations of 50, 100, 200 and 400 pg/ml did not
significantly affect the contractions of right auricle isolated from rats, as well as the
contraction of isolated rat aorta induced by 1x10° M of norepinephrine and the
contraction of isolated guinea-pig trachea induced by 1x10° M of histamine.In
conclusion, the increase in white blood cells (WBC) induced by the extract of
Antidesma acidum  was similar to our previous in vitro study showing
immunomodulating potential. The decrease in intestinal contraction by which
mechanisms to be further studied .Whereas the extract of Antidesma acidum had little
or no effects on isolated heart, aorta and trachea.

Key words: Antidesma acidum, pharmacodynamic effects
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University, Bangkok, Thailand.

ABSTRACT

Thunbergia laurifolia Linn is known in Thai as "Rang Jued". It has been commonly
used as antipyretic and antidote in Thai traditional medicine for many years. Treatment of
alcoholism is also claimed using aqueous extract of Thunbergia laurifolia. Over consumption
of alcohol is now a serious problem in Thai society and worldwide. Three pathologically fe-
threatening liver diseases induced by alcohol abuse are fatty liver (steatosis), hepatitis and
cirrthosis. Scientific research in herbal medicine possessing hepatoprotective activity may be
a great benefit as alternative therapy in alcohol induced liver diseases.

In the present investigation, rimary culture of rat hepatocytes was used as an in vitro
model to evaluate the hepatoprotective effect of aqueous extract of Thunbergia laurifolia
(TLE) against ethanol. This effect of TLE was compared with silymarin (SL), the reference
hepatoprotective agent. MTT reduction assay, ALT and AST were used as the criteria for cell
viability. After 24 h of culturing, hepatocytes were treated with ethanol (96 pl/ml) and
various concentrations of TLE (2.5, 5.0, 7.5, 10.0 mg/ml) or SL (1, 2, 3 mg/ml) for 2 h. Both
TLE and SL increased MTT formation nearly 2 times for TLE and 2-3 times for SI. when
compared to effect of ethanol alone. FEthanol it 1ced the release of ALT and AST was
reduced by TLE (2.5 and 5.0 mg/ml) and SL (1 mg/ml). High doses of TLE (10 mg/mi) and
SL (3 mg/ml) caused more increase in the release of ALT induced by ethanol. Therefore
appropriate doses of 7 E and SL showed the hepatoprotective activity against ethanol
induced cytotoxicity in primary culture of rat hepatocytes,

Key words : Thunbergia laurifolia, ethanol, silymarin, hepatoprotective
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“Department of Pharmacology, Faculty of Veterinary Science, *Research Centre for
Bioorganic Chemistry, Department of Chemistry, Faculty of Science, Chulalongkorn
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ABSTRACT

Trans-Cinnamic acid and its derivatives were investigated for the a-glucosidase
inhibitiory activity. 4-Methoxy-trans-cinnamic acid and 4-methoxy-trans-cinnamic acid
ethyl ester exerted the highest potent inhibitory activity among those of trans-cinnamic
acid derivatives (ICsp = 0.04 £ 0.01 mM, 0.05 % 0.03, respectively). * e presence of
hydroxy or methoxy group at 4-position on trans-cinnamic acid moiety is necessary to
enhance a-glucosidase inhibitory activity. However, compounds having larger alkoxy
substituent were found to have little effect on a-glucosidase inhibition ( ICsy > 5 mM).
The mode of inhibition of 4-methoxy-trans-cinnamic ac’ " on o “ucosidase activity was

non-competitive with Kj value of 0.06 = 0.01 mM. In contrast, 4-methoxy-trans-cinnamic

acid ethyl ester was a competitive inhibitor with K; value of 0.02 £ 0.01 mM.
Furthermore, 4-methoxy-frans-cinnamic acid also inhibit sucrase and maltase, o-
glucosidase enzymes derived from rat intestine, with ICsp of 10.9 £0,75 mM and 8.75 +
(.80 mM, respectively. These results indicated that trans-cinnamic acid derivatives

should be further evaluated as a new group of potent a-glucosidase inhibitors for the

treatment of various diseases, including diabetes, anti-viral infection, and AIDS.

Key words: cinnamic acid, a-glucosidase inhibition, structure-activity relationships
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ABSTRACT

Murdannia loriformis (Hassk). Rolla Rao et Kammathy is commonly called in Thai as
“Ya Pak King”. M. foriformis has been used traditionally as a remedy treatment in many
kinds of cancers. This study examined subacute effects of M. loriformis ethanolic extract on
clinical blood chemistry and hematology. Thirty male Wistar rats were randomly divided
into three treatment groups, Each group consisted of ten rats. Rats in the first group were
given distilled water | inl/kg/day serving as a control group. The other two groups of rats
were given M. loriformis ethanolic extract at dosages of 0.1 and 1 g/kg/day. Each group
were administered orally for 30 consecutive days. During the treatment peroid, body weight
was recorded every week. At the end of ¢ treatment peroid, rats were anesthesized, Blood
samples were collected by heart puncture and serum samples were prepared for measuring
hematology and clinical blood chemistry, respectively. The results showed that rat received
both dosage regimens of M. loriformis ethanolic extract demonstrated no mortality when
administered orally for 30 consecutive days. M. loriformis cthanolic extract at both dosages
given in this study did not affect body weight, and these following clinical blood chemistry
and hematology: AST, ALT, ALP, total bilirubin, direct bilirubin, BUN, SCr, total
cholesterol, TG, LDL-C, HDL-C, glucose, sodium, potassium, chloride, hemoglobin,
hematocrit, platelet count, WBC count, % differential WBC, RBC indices (% mean
corpuscular volume, MCV; % mean comuscular hemoglobin. MCH; % mean corpuscutar

hemog.obin concentration, M_.._; and ... . morphology. ...ese results suggested that M.
loriformis ethanolic extract caused no harmful effects on several important organs/systems
such as liver, kidney, blood sys 1, trols as as carbohydrate and lipid
metabolism.

Key words : Murdannia loriformis, clinical blood chemistry, hematology, subacute effects
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ABSTRACT

Centella asiatica (Linn.) Urban, called in Thai as Bua bok, is a plant in family
Umbelliferae. In this study, stems and leaves of C. asiatica were extracted with 80%
ethanol. Subacute effect of the ethanolic extract was investigated on clinical blood
chemistry and hematology. Thirty male Wistar rats were randomly divided into 3
treatment groups. Each group comprised 10 rats. Rats in the first group were given
distilled water orally once daily for 30 days, serving as a control group. Rats in the
second and the third groups were given C. asiatica ethanolic extract orally at dosages
of 250 mg/kg/day and 1,000 mg/kg/day for 30 days, respectively. At the end of the
treatment period, rats were anesthesized. Blood samples were collected by heart
puncture and serum samples were prepared for determining hematology and clinical
blood chemistry, respectively. C. asiaftica ethanolic extract did not produce any
changes on these following clinical blood chemistry and hematology : glucose, blood
urca nitrogen (BUN), creatinine (Cr), aspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase (ALP), total bilirubin, direct bilirubin,
total cholesterol, triglyceride (TG), low density lipoprotein-cholesterol (LDL-C),
high density lipoprotein-cholesterol (HDL-C), uric acid, electrolytes (Na, K, CI),
comple blood count (CBC), whi blood cell (WBC) count, %dif  1tial WBC,
plateiet count, red blood cell (RBC) morphology, and RBC indices (% mean

= alar v o, MCV; * mean corpuscular hemoglobing MCH; and % mer -
corpuscular hemoglobin concentration, MCHC). Results from this study implied that
C. asiatica caused no harmful effects on various important organs/systems at the
doses of pharmacologically active. Thus, this plant is valuable to be developed for
v ng erapeut i _ inti re.

Key words : Centellu asiatica, clinical blood chemistry, hematology, subacute effects
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ABSTRACT

Cissus quadrangularis Linn. is commonly used for hemorrhoidal treatment in
Thailand. In this study, ‘effects of the dried-stem powder of C. guadrangularis on
hepatic cytochrome P450 (CYP) of these following isoforms; CYP 1A1, CYP 1A2,
CYP 2B1/2B2, CYP 2El and CYP 3A, involving in carcinogenic/mutagenic
bioactivation were investigated in rats. Clinical blood chemistry and hematology were
also determined. Male Wistar rats were randomly divided into 3 groups of 10 rats each.
The control group received distilled water orally at 1 ml/kg/day whereas the others two
groups w :giventhec d-stt powd¢ > lyatdosages 70.03 and 0.3 g/kg/day for
30 consecutive days. During the experimental period, body weight, food and water
intake were recorded every week, No difference of growth rate, food and water
consumption were shown in the C. quadrangularis-treated groups as compared to the
control group. C. quadrangularis did not cause any significant changes of hepatic
microsomal total CYP contents as well as the activities of CYP isoforms investigated in
this study. Furthermore, clinical blood chemistry and hematology of rats were not
affected. No effects of C. quadrangularis on these CYP isoforms excluded the
possibilities of using this aspect to explain drug-drug interaction and possibilities of
this plant to increase and/or decrease risks of toxicity, mutagen1c1ty and carcmogemclty
induced by xenobiotics which are bioactivated by th 77777 ST, t
dried-stem powder of C. quadranguiaris at the doses given in this study did not
produce any toxic effects on several important organs/systems such as liver, kidney,
blood system, electrolyte as well as lipid and carbohydrate metabolism,

Key words : Cissus quadrangularis, hepatic cytochrome P450,
clini  blood 1« istry
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Acknowledgment: Persons, financial or technical helps which have contributed to tl
paper should be acknowledged in a para_ 1ph.

References: Place the number references consecutively in the order in which they are
first mention in the text. Use the style of the examples below:

Examples
Articles in journals

(1) Standard journal article (List all authors, but if tt numt ic s three give three
followed by et al)

You CH, Lee KY, Chen RY, et al. Electrogastrographic study of patients with
unexplained nausea, blotting and vomitting . Gastroenterology 1980; 79:311-4.

(2) Organisation as author

The Royal Marsden Hospital Bone-marrow Transplantation Team. Failure of
syngeneic bone-marrow graft without preconditioning in post-hepatitis marrow
aplasia, © 'cet 1977 ~ 742-4,

(3) No author given
Coffee drinking and cancer of the pancreas (editorial). BM.J 1981;283-628.
(4) Volume with supplement

Magni F, Borghi S, Berti F. BN-52021 protects guinea-pig from heart anaphylaxis.
Pharmacol Res Commun 1988;20 suppl 5:75-8.

(5) Books and other monographs

5.1 Personal author(s)
Colson JH, Armour WI. Sports injuries and their treatment. 2" rev ed. London: S
Paul, 1986,
5.2 Editor(s), compiler as author
Diener HC, Wilkinson M, editors. Drug-induced headache. New York Springer-
Verlag, 1988.
5.3 Chapter in a book
Jaffe JH, Martin WR. Opioid analgesics and antagonists. In: Gilman AG,
Goodman LS, Gilman A, editors. The Pharmacological basic of therapeutics. 6"
ed. New York: MacMillan Publishing, 1980:494-543.
5.4 Conference proceedings
Vivian VL, editor. Child abuse and neglect: a medical community response.
Proceeding of the first AMA National Conference on Child Abuse and Neglect,
1984; Mar 30-31; Chicago. Chicago: American Medical Association, 1985.




Vol.26, No,I Jan-Apr 2004 85

(6) Dissertation

Yous ™ NM. “rhool adjustment of children with congenital heart disease
(dissertation). Pittsburg (PA): Univ of . .ttsburg, . 788.

(7) In press
Lillywhite HB, D¢ ild .  Pulmonary blood f v regulation in an aquatic snal
Science. In press.

Reviews

All reviews are usually peer-reviewed. If the manuscript is written in Thai,
English title and abstract are also required.

Short communication

Short communication should contain new and unpublished results in a short form.
It should not exceed 2 print pages and may contain one table and one illustration.

Manuscript submission

All manuscripts are to be submitted to editor or associate editors, Thai Journal of
Pharmacology, Department of Pharmacology, Faculty of Medicine, Chulalongkorn
University, Chulalongkorn Hospi ', Rama IV Road, Bangkok 1°°30, Thailand. |l
paper are critically reviewed by the invited referees. Reviewers’ comments are usually
returned to the authors. The editorial board will decide upon the time of publication and
retain the right to modify the style of contribution. However, major changes will be
agreed with the authors. Authors will receive 25 reprints free.

Copyright
The Pharmacological and Therapeutic Society of Thailand holds the copyright on
all material appearing in the journal.




86 Thai J Pharmacol

maundrInamvlsanalne

Wa a5 uiuauign

[=1
BBUT oo ees e sesessesressens
UM, L VR ST A
uw
¥ ¥ 4
LTS LT TR Y RN 121311 1 OO
W9
= Qs Fy = Qs /A 1 |\
DAL, voadinaduduainds  vamndsin  medlsemal

uazaoiusean elfjiamuszdoudeisiuvesminauynilszais

Q 1 -

¥ I |
‘U'I‘i‘iﬁ]'ltluﬂﬂx‘]ﬂ‘ixﬂ'l‘ll'l'iQfﬁl'lﬂlliﬂﬂ

a

O Junwil 3laz 200 1mdu

¥
O asudo 1,000 ndudmsuandnaaoadu

=
LIEU

seter e UASTE
MAIUNTING  AnzInTUand
UHIINLIRUNTAG

OUUATBYTY

nvy. 10400




Vol.26, No.1 Jan-Apr 2004

= A
ST TS | R
1Y
\ L
L3 2 OO U B 131 1 PO
U
& ar o sy o T
FONTHIDINGY (ﬂ'J“l‘m'ﬂclﬂﬂul) ...................................................................
aoar dl. =
2080 THY oo L L 1 | 1 UURTTURN
o 1 3 -:; AN o ] = v
3, WILLTTHQHH'W]H'Sﬂﬂ'luﬂux'lﬂ%‘l']‘iﬂﬂ'l‘ﬂu"ﬂﬁ]‘i!'U‘LI .............................................
A
4, ADIUVINTU
Y] o
............................................................... DT R TR L2 D
L L L I 18 L0 11 TR

...............................................................................................................................

...............................................................................................................................

orey =5 : =5 = o =
6. Yszdimsnuidugauany (Feadauninyaigesa)

~3 d.! -3 Yo
U WA, FOBUAN 0 N3

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

87














