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ANTIOXIDANT VITAMINS AND LIPID PEROXIDATION
ABNORMALITIES I | THAI PATIENTS WITH
CHRONIC RENAL FAILURE

Kanlaya Tiensong !, Chaweewan Prucksunand !, Leena Ong-ajyoothl,
Sompong Ong-ajyooth zPanya Khunawat ' and ~ iwat Wimolwattanapan L

'Department of Pharmacology ; *Division Nephrology, Department of Medicine;
*Department of Biochemistry. Faculty of Medicine Siriraj Hospital ,Mahidol University.

ABSTRACT

Oxidative stress has been shown from other publications to play an importance
role in pathogenesis of renal disease and the progress of the disease up to end stage. The
present study was performed in 54 Thai chronic renal failure (CRF) patients with oxidative
stress status and was compared to 32 normal subjects. The results revealed that CRF patients
were deficient in red blood cell a-tocopherol(vitamin E). These patients had higher rates of
lipid peroxidation and were highly susceptible to red cell hemolysis. The results thus
confirmed the existence of impaired antioxidant system. Our study also suggested that oral
supplementation of a-tocopherol in chronic renal failure patients should be further study.

Keywords: antioxidant vitamins, lipid peroxidation, chronic renal failure.




INTRODUCTION

It has been conceived that reactive
oxygen species(ROS) play a major role as
mediators of tissue injury in both immune-
inflammatory process and ischemia®".
More recently, the reactive oxygen species
were considered to involved in the
pathogenesis of renal injury and
glomerulonephritis as well®. ROS can be
generated from activated infiltrating blood
cells and from renal cells
themselves™ . They invade the renal tissue
and induce renal cell injury. The injury is
not only directer frrm the govicyg affnnt ~F
ROS but also rrom tne work load of
remnant kidney™®. ROS react with the
membrane lipids and may contribute in the
kidney cell injury. This results in the
increase of whole-kidney } DA
(Malondialdehyde) content. The MDA
represents an index of peroxidation of
polyunsaturated fatty acid by ROS ,which
is considered to be quantitative indicators
of the peroxidation reaction of ROS®).

In Thailand, the CRF remains a
major medical problem because of its
increasing incidence and high costs of long
term dialysis program and transplantation.
However, very little information on
oxidative stress and the importance of
antioxidant vitamins in Thai chronic renal
failure patients is available. For these
reasons, the present work was investigated
on the oxidative stress, lipid peroxidation
products and the antioxidant capacity such
as antioxidant vitamins, in Thai chronic
renal disease patients with varying degrees
of renal dysfunction. Thai chronic renal
failure patients from both out-and in-
patients of Medicine Department, Siriraj
Hospital were enrolled in this study with
informed consents. For the purpose of
comparison, healthy volunteers from
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hospital staff and personnels were
constituted as normal control group.

MATERIALS AND METHODS

The experiment was studied in 54
chronic renal failure patients (19 males and
35 females),age range from 20 to 72 years
(average 45.77 1 14.26) recruited with
informed consents. All subjects were free
from diabetes mellitus, chronic respiratory
insufficiency, intercurrent infection,
hepatic disorder, alcohol ingestion and
cigarette smoking. None of them had either
b'- ¢ -r plasma transfusioi ‘uring the last
3 months preceding the study. Iron and
vitamins supplements were stopped 2
weeks before blood and urine
determinations. The subjects were divided
into 5 groups according to severity of the
renal failure, represented by serum
creatinine levels. : Group I = serum
creatinine < 2 mg/dl. ; Group II = serum
creatinine >2 up to 4 mg/dl ; Group III =
serum creatinine >4 up to 8 mg/dl; Group
IV = serum creatinine >8 up to 12 mg/dl
and Group V = serum creatinine > i2 mg/
dl.

There were 33 cases of
glomerulonephritis, 11 cases of
nephrosclerosis, 7 cases of chronic
tubulointerstitial nephritis, 1 case of
polycystic kidney disease and 2 cases of
unclassified etiology. Thirty-two healthy
volunteers (16 males and 16 females), aged
from 18 to 50 years(average 30.69  8.63)
were as controls. Fresh and heparinized
blood samples were obtained for the
plasma and urine lipid peroxide were
determined by malondialdehyde (MDA)
formation®”. The erythrocyte and plasma
antioxidant vitamins were performed by
using high per >rmance liquid
chromatography®¥). All results are
expressed as the mean + SD. .atistical






DISCUSSION

The present study implied the
existence of impaired antioxidant systems
in Thai chronic renal failure patients as the
results of their were compared to that of
the normal subjects. The reduced red blood
cell vitamin E levels corresponded with
prior results'® . Our data indicated that
CRF patients has a higher rate of lipid
peroxidation.The lipid peroxidation pro-
duct : MDA per nephron was increased
significantly in both plasma and urine.

Plasma a-tocopherol (vitamin E) is
readily influenced by the plasma lipid
concentration!. Our results agreed with
previous ‘publication indicating that the
plasma levels of o-tocopherol are in
normal range in Thai chronic renal failure.
Our results also confirmed the assumption
- that the content of a-tocopherol in red
blood cells is significantly lower than in
the normal level, Dietary deficiency in o-
tocopherol leads to decrease GFR, nephron
enlargement and tubulointerstitial
disease!'. There are several works
focused on the increased usage of o-
tocopherol by red blood cell membrane in
such patient!'?. Studies on the depletion of
a-tocopherol on the hematopoietic system
of several species has showed the changes
in red blood cell mass, red cell size , and
the sensitivity of the red cell to hyperoxia
and peroxide™®,

o.-Tocopherol status has been
traditionally determined by measuring
plasma o-tocopherol levels but only a few
investigation of a-tocopherol levels in red
cells was obtained owing to technical
difficulties of the assay"'®. Erythrocytes a-
tocopherol may be good indicators of a-
tocopherol nutritional status and refect the
content of o-tocopherol in membranes*®.

Thai J Pharmacol., [997;F9(1)

CONCLUSION

The result of the present study
should be concluded that Thai chronic
renal failure patients were subjected to
oxidative stress as indicated by deficiency
in a-tocopherol in red blood cell and
increasing of lipid peroxidation. Suffering
from o-tocopherol deficiency or under
prooxidant stress has been claimed to
biochemical and subcellular damage by
lipid peroxidation!'®. Oxidative damage to
polyunsaturated lipids in tissue membranes
(lipid peroxidation), a free radical process,
is a widely accepted mechanism for
cellular injury. Malondialdehyde is one of
the products of lipid peroxidation which
appears to be produced in relatively
constant proportion to lipid peroxidation. It
is therefore a good indicator of the rate of
lipid peroxidation'®. Our study also
suggested that oral supplementation of a-
tocopherol in chronic renal failure patients
should be further study.
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SIT 5LE DOSE PHARMACOKINETIC
COMPARATIVE ST1 DIES BETWEEN INTRAN USCULAR
ACETAMINOPHEN FORMULATION WITH AND WITHOU1
LIDOCAINE IN HEALTHY THAI VOLUNTEERS

Wibool Ridtitid, Malinee Wongnawa, Benjamas Janchawee,
Somsmorn Chittrakan, Methi Sunbhanich and Weerawat Mahathanatrakul

Department of Pharmacology, Faculty of Science, Prince of Songkla Univer s1ty,
Hat Yai Campus, Songkhla 90112, Thailand.

ABSTRACT

The pharmacokinetics of two commercial brands of intramuscular acetaminophen
Jormulation, with and without lidocaine, were studied and compared in nine healthy Thai
male volunteers after a single intramuscular dose. No significant differences (P > 0.05) in the
volume of distribution (Vy), plasma drug clearance( Cl,) and area under the concentration-
time curve (AUC) between the two formulations were observed, however, there were
significant differences (P < 0.05) in the absorption rate constant (K;), absorption half-life [t.,
(abs)], and peak plasma concentration (C,,,) between the two intramuscular acetaminophen
Sformulations (3.79 £ 1.32 W', 0.20 £0.07 b, and 4.08 £ 0. 52ug. mi?! for acetaminophen 300
mg VS 2.55 £0.66 KL 029 £0.07 h, and 3.68 +0.45 Jug,ml'j Sfor acetaminophen 300 mg plus
lidocaine 20 mg, respectively) used in this study. These data indicate that the absorption rate
of acetaminophen in the formulation with lidocaine was significantly reduced . The Cpa
acetaminophen in the presence of lidocaine was also reduced(P < 0.05). However, the C,ux
of these two formulations were lower than the lower limit of plasma acetaminophen effective
concentrations (10 - 20 pug.ml” ). Therefore, it is doubtful whether these two intramuscular
acetaminophen formulations are useful for their analgesic antipyretic actions.

Keywords: acetaminophen, pharmacokinetic, lidocaine, intramuscular,



INTRODUCTION

Acetaminophen, usually called
paracetamol in some regions of the world ,
was first introduced in medical treatment
by Von Mering in 1893‘". 1t has
antipyretic and analgesic properties
similar to aspirin @ but it is well tolerated
and produces fewer side effects than
aspirin® Unlike aspirin, acetaminophen
has only weak anti-inflammatory activity.
At therapeutic doses acetaminophen is a
very safe analgesic drug. It may produce
acute centrilobular hepatic necrosis when
taken in overdose®.The incidence of
acetaminophen overdose steadily increase
as its use (instead of aspirin) as an
antipyretic and analgesic increase®.

Currently, several acetaminophen
dosage forms are commercially available
in the market as elixir, syrup, tablet, rectal
suppository and formulation for
intramuscular injection. Pharmacokinetic
data of acetaminophen were reported after
intravenous and oral administration’®,
However, comparative pharmacokinetic
studies among the intramuscular
acetaminophen formulations in healthy
Thai male subjects have not been
performed. In Thailand, the intramuscular
acetaminophen  dosage i..m .. often
prescribed by some physicians when rapid
antipyretic and analgesic actions are
desired. The acetaminophen formulations
for intramuscular injection in Thailand are
quite different among the pharmaceutical
manufactures. However, it differs only the
lidocaine hydrochloride containing in the
formulations. The widely used in -
muscular formulations are those which
contain only acetaminophen 300 mg or
formulation containing acetaminophen 300
mg plus lidocaine hydrochloride 20 mg
dissolved in 2 ml steriled vehicle for
injection. Lidocaine remains one of the
most frequently used antiarrhythmic drugs
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for the treatment of acute ventricular
arthythmias following myocardial
infarction, including digitalis toxicity™?.
The other widely use of lidocaine is as
local anesthetic for infiltration to reduce
pain & The purpose of adding lidocaine in
the formulation is to reduce pain at the
injection site because 1t has a local
anesthetic activity. At present, comparative
studies on pharmacokinetic among
acetaminophen intramuscular formulations
have not been investigated in healthy Thai
male subjects. Thus, this study was
designed to compare the kinetics of the
two brands of intramuscular aceta-
minophen formulations obtained from the
same pharmaceutical manufacturer in
healthy volunteers and also to investigate
the effect of lidocaine which was added
into the intramuscular acetaminophen
formulation on the pharmacokinetic of
acetaminophen as well.

MATERIALS AND METHODS
Subjects

Nine adult healthy Thai male
volunteers aged 17-32 years and weighing
54-69 kg. They gave written informed
cons-... to the study ..aich was ap,__ov__
by the FEthics Committee for Human
Experimentation, Faculty of Science,
Prince of Songkla University, Hat Yai,
Thailand. 1e subjects were considered to
be healthy on the basis of medical history,
physical examination and routine
laboratory tests (CBC, renal and liver
function tests). They were all non-smol s
but some took coffee or alcohc
occasionally.  Subjects were asked to
abstain from any medications, alcohol or
coffee 2 weeks prior to the study and
during the study.

Drugs
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The standard acetaminophen was
obtained from Sigma Chemical Co. (St.
Louis, Mo, U.S.A.). Two commercial
brands of acetaminophen formulation for
intramuscular injection which were
manufactured and marketed in Thailand by
the same Pharmaceutical manufacturer
were selecte for this study. One contains
only acetaminophen 300 mg, the other
comprises of acetaminophen 300 mg and
lidocaine hydrochloride 20 mg. All
ingredients were dissolved in 2 ml of
steriled vehicle for intramuscular use only.

Drug administration

The present series of inve: gation
comp! sed of two separated phase-
randomized crossover studies, performing
at 3 weeks apart. The experimental design
was identical in each phase. A single
intramuscular dose of each commercial
brand of acetaminophen formulation was
given to each subject. They were
administered in a 2 ml volume by
intramuscular injection into the deltoid
muscle. An intravenous catheter cannula
NO. 20G (Nipro Safelet Cath ®, Nipro
Medical Industries Ltd., Japan) was
inserted into a forearm vein and kept
patent with heparinized saline (heparin 5
1U.mlY). Venous blood samples (5 ml)
were collected in heparinized tubes
(heparin 1 IU.ml” blood) before and at
10,20,30,45 minutes, 1,1.5,2,3,4,6 and 8 h
after drug administration. The venous
blood samples were immediately
centrifuged at 3000 rpm for 10 minutes,
then plasma was scparated and frozen
at -20°C until analyzed.

Acetaminophen analysis
Plasma acetaminophen was

determined by high performance liquid
chromatography (HPLC) with ultraviolet

detection as described previously, '® The
HPLC system consisted of a Jasco PU-980
pump, a Rheodyne injector with a 20 pl
sample loop and a Jasco UV 975 detector.
Detection was made with the variable
wave length UV detector set at 254 nm and
peak area was measured with a Jasco
807-IT integrator. A Jasco recorder
attenuation was set at 32 and chart speed
was 2 mm per minute. Separation was
achieved on reversed-phase p-Bondapak
Cl8 column (30 cm % 3.9 mm 1D,
Particle size 10 um). A guard-pack
precolumn module was used to obviate the
effect of rapid column degeneration, The
mobile phase was 5% acetonitrile in 95%
20 mM orthophosphoric acid and adjusted
to pH 3.0 with 20% potassium hydroxide.
The flow rate was 2 1 per minute. The
calibration curve for acetaminophen
peak area was linear in the concentration
range of 1 - 20 pgml’ @ = 0.999).
Coefficient of variations ¢ mean
normalised peak area at the calculated
concentration in this study were less than
5%. An average recovery of

acetaminophen from plasma was above
95%.

Pharmacokinetic analysis

The kinetic behavior of
acetaminophen was described by
mathematical functions derived from a
one-compartment model in which the
distribution of the drug between bluod and
tissues is instantaneous and the elimination
of the drug is a first-order process. (n
The maximum plasma acetaminophen
concentration (Cpax) and  the time at
which these were reached (tna) — were
obtained by inspection of plasma
concentration versus time profiles. The
elimination rate constant (K.} was
estimated and determined by linear least-
square regression analysis of the linear
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segment of the log plasma drug
concentration-time profile. The half life
(t2) of drug were calculated simply by
dividing K. into 0.693. Area under the
concentration-time curve (AUC) for each
acetaminophen formulation were
calculated by the linear trapezoidal
method. Plasma drug clearance (Clp) were
determined by Dose/AUC, The volume of
distribution (V4) were estimated from Cl; /
K. . The absorption rate constant (K,) were
determined by the method of residuals and
the absorption half-life, t, (abs) was
calculated by dividing K, by 0.693.

100

Plasma acetaminophen concentration ( pg ml! )
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Statistical analysis

Pharmacokinetic parameters of
acetaminophen after administration of each
commercial brand formulation were
compared by the Student’s paired, two-
tailed t-test with differences considered
significant at P< 0.05. Data were presented
as the mean £ SD. (n = 9). In addition, the
95% confidence interval for the difference
between mean values was calculated.

Time (h)

Figure 1. Mean plasma acetaminophen concentrations of two commercial brands of

intramuscular acetaminophen formulations after single intramuscular dose in nine healthy

subjects (Acetaminophen 300 mg: B—; Acetaminophen 300 mg plus lidocaine 20 mg: A---4).
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RESULTS

Nine adult male healthy Thai
volunteers enrolled and completed this
study. There were no reported medical
events in all phases of the study. e mean
plasma concentrations versus time profiles
and pharmacokinetic parameters (mean =+
SD) for each commercial brand of
intramuscular acetaminophen formulation,
with and without lidocaine, are illustrated
in Fig. 1 and shown in Table 1,
respectively. There were significant

11

difference (P < 0.05) in Cpyax , 1. (abs) and
K, between the two intramuscular
acetaminophen formulations used in this
study. Comparison on the basis of Cpux ,
t, bs)and K, of these two formulations,
it suggested that lidocaine reduced the
absorption rate of acetaminophen and its
peak plasma concentration after intra-
muscular administration. However, It was
noted that Cha of both intramuscular
acetaminophen formulations were 4.08 =+
0.52 and 3.68 + 0.45 pg.ml ' respectively.

Table 1 Pharmacokinetic parameters of acetaminophen after a sihgle intramuscular dose of

two drug formulations in nine healthy subjects. Values are presented as mean + s.d.(n = 9},

. a
Acetaminophen formulations

Pharmacokinetic

parameters Acetaminophen Acetaminaphen 300 mg Mean 95% confidence
300 mg plus fidocaine HC 20 mg P value difference”  interval of the difference
C . (g mi') 4.08 £ 0.52 3.68 045 5 (P = 0.0326) -0.3989 -0.7553 to -0.0425
£, (h) 0.36 = 0.18 Lida T o NS (P =0.1175) 02778 -0.0874 to 0.6430
t,,(abs) (h) 0.20 £ 0.07 0.20 £ 0.07 S (P =0.0216) 0.0856 0.0163 10 0.1549
tp(h) 2.50 £ 0.72 2,601 0.63 NS (P =0.6516) 0.1011 -0,3961 to 0.5984
v, (L.kg ) o1t o7 110t 029 NS (P =03201) 00878 -0.1032 1w 0.2787
K, (h) 3.79 132 2.55 T 0.66 S (P =0.0230) -1.2389 -2.2573 10 -0.2205
K (n') 0.31+0.13 0.28 +0.08 NS (P = 0.5339) -0.0222 -0.I011 to 0.0566
AUC (g mi b)) 14.64 £ 2.42 1427279 NS (P = 0.4031) -0.3700 -1.3365 10 0.5965
Cl (mi . min . kg') 5021 174 507t 1.52 NS (P = 0.8342)  0.0478 -0.4618 to 0.5574

a .
Commercial brands of intramuscular formulation and preduced by the same pharmaceutical manufacturer

S : Significant difference { P <X 0.05)

NS : Not significant difference ( P > 0.05)
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DISCUSSION AN CONCLUSION

Acetaminophen is an over-the-
counter analgesic and antipyretic widely
used either alone or in fixed combination.
Commercial brands of intramuscular
acetaminophen formulations are often
prescribed by some physicians both in
private clinics and hospitals. At present,
we still do not have any information of the
comparative studies on pharmacokinetic
data of various intramuscular acetamino-
phen formulations in healthy subjects.
However, disposition and absorption of
several acetaminophen dosage forms have
been demonstrated both in normal and
diseased human subjects. Acetaminophen
is poorly absorbed from the stomach but
its absorption occurs mainly in the small
intestine by passive diffusion with first-
order kinetics, therefore, the rate of
absorption depends on the gastric
emptying rate LD In healthy subjects,
acetaminophen is well absorbed from the
gastrointestinal tract after oral
administration. It has a volume of
distribution of approximately 0.9 litre.kg ™
(Va). The plasma half-life (t,,) ranges from
1.9 to 2.5 h and the total body clearance
from 4.5 to 5.5 mlkg . min ' In
addition, acetaminophen 1is also well
absorbed from the rectum, even though the
rate of absorption is slower than following
oral administration"'*'*), Mean peak
plasma acetaminophen concentrations in
fasting healthy subjects occur within 15-
30 min following an oral solution
administration” :and at 20 min'® , 60
m ' and 1.4 h"?  Rer inge ion of
acetaminophen tablets. In the present
study , mean peak plasma acetaminophen
concentrations of the formulation with and
without lidocaine occurred at 1.14 £ 0.44
and 0.86 £ 0.18 h (P >0.05), respectively
after intram cular administration. We
also found that Cpay, t (abs) and K 4 of

Thai J Pharmacol. 199719 (1)

these two intramuscular acetaminophen
formulations, with and without lidocaine,
were significantly different (P < 0.05).
Therefore, we suggested that lidocaine,
added into the formulation altered the
acetaminophen pharmacokinetics by
reducing the rate of acetaminophen
absorption after intramuscular adminis-
tration. Mean peak plasma acetaminophen
concentration(Cpax) was also decreased in
the lidocaine-added formulation. However,
all pharmacokinetic parameter values
except Crax of the two commercial brands
of intramuscular acetaminophen formula-
tion in healthy volunteers were similar to
the previously reported by many
investigators. It must be noted that Cp,a of
the two intramuscular acetaminophen
formulations, with and without lidocaine,
used in this study were 3.86 + 0.45 and
4.08 + 0.52 pg.ml ™) respectively, which
were lower than the lower limit of the
plasma acetaminophen effective concen-
trations for analgesic and antipyresis ( 10-
20 pg. ml’ )8 According to these data,
we suggested that a physician should
carefully consider before prescribing these
two intramuscular acetaminophen formu-
lations to the patients for their analgesic
and antipyretic actions. The doses of
intramuscular acetaminophen injection
given to patients should be increased to
achieve the plasma therapeutic level,

In summary, our study has
demonstrated that the intramuscular
acetaminophen formulation with lidocaine
compared to that without lidocaine was
only significantly different in Cpax , ty
(abs) and K, . Therefore, we can imply that
lidocaine added into the intramuscular
formulation alters the Cpay , t, (abs) and K,
of acetaminophen, which reflect to the
decrease in acetaminophen absorption rate
after intramuscular administration. Its peak
plasma concentration of the formulation
with lidocaine was also reduced by
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lidocaine as evidence shown by decreasing
Cmax . However, the results in this study
presented here also showed that Cpa of
these two intramuscular acetaminophen
formulations are much wer than the
lower limit of plasma acetaminophen
effective concentrations. For more
information, our next study will compare
the pharmacokinetic parameters among
different brand names of intramuscular
acetaminophen formulation produced by
several pharmaceutical manufacturers in
Thailand in normal subjects. These studies
would provide more information to a
physician for decision making for drug
selection which intramuscular aceta-
minophen formulation should be
prescribed or avoided in medical practice.
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A MOD FIED HOT PLATE METHOD

Muckda Chitcharoenthum ' and Watcharee Khunkitti

! Department of Pharmacology, Medical Faculty,
Faculty of Pharmaceutical Science, Khon Kaen University, THAILAND

ABSTRACT

Hot plate induced-algesia is selectively inhibited by a central acting analgesic
compound like morphine. This experiment investigated the factors involved in the hot plate
method, begining with the temperature of the plate. Mice freated with cither aspirin,
diclofenac, morphine and Cardiospermum halicacabum, Linn. extract were placed on a
glass cylinder, in a water bath to determine their response threshold. Each animal was tested
Sfour times at hourly interval. The first two times of testing before drug administration were
averaged and represented the control threshold. The results show different levels of response
in temperature and in time between those mice treated with paracetamol, diclofenac and
those treated with morphine. If factors involved in the hot plate testing are known and
controlled, the central and peripheral acting analgesic compound may be distinguished by
the level of temperature and time of response.

Keywords: analgesic, hot plate, Cardiospermum halicacabum,
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INTRODUCTION

Among analgesic activity tests:
acetic acid writhing test, hot-plate and tail
pressure , the acetic acid test is the most
commonly used (11: 6: 3).It is used to
detect the effect of both central acting
analgesic compounds such as morphine
and peripheral acting compounds like
aspirin. Considering standard drugs used in
the hot plate method, morphine sulfate and
aspirin, there is no doubt about high level
of pain response inhibition by morphine,
but the inhibitory effect of aspirin is
inconsistently reported. From no activityt"
Jlittle activity less than 10% @ or even
doubled jumping latency ® has been
reported, All these articles nsed a hot plate
of 55+ 0.5°C to 60 + 1°C to assess pain
responses, forepaw licking, hind-paw
licking and jumping. Some researchers
measure latency to pain response when
mice elicit any responses ®** and some
record latency to each response®™. The cut
off time on the plate varies from seconds
to 2 min and the results of Valencia et al,
(1994) showed that eventhough aspirin did
not affect licking latency, the drug
prolonged jumping latency. This raises the
questions of which response latency is
latency is sensitive for the action of aspi-
rin ? and how we can demonstrate the
effect of peripher: acting analgesic
compound by the hot plate method? To
meet such objectives, various analgesics
with known mechanism of action and
unknown action were studied. This
experiment, therefore, included an
analgesic herbal which grows widely in
Khon Kaen, Cardiospermum halica-
cabum. The plant has been used in the
form of decoction in the treatment of pain
and inflammatory condition in
India,Ceylon, China and West Indies®® .
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MATERIALS AND METHODS

Animals

Female albino mice of 25-35 gm
were acclimatized in the glass cylinder for
4 hr before the experiment began.

Apparatus

Water bath, thermometer, surface
probe thermister connected temperature
recorder and glass cylinder of 12,5 x 24 cm
(d x h) were used in the experiments.

Chemicals

Morphine  sulfate, paracetamol
(Siam Pharmaceutical, Bar “.0k),
owlofenac  (Hoechst  Pharmaceutical,

Bangkok) were injected intraperitonealy at
25, 200 and 40 mg/kg, respectively. C.
halicacabum extract were fed orally at
0.75, 1.5 and 3.0 g/ke.

Methods

Hot plate apparatus or hot plate
analgesia meter is commonly used and set
at 55 + 1 ° C. A few researchers used just a
glass flask placed in a water bath or a basin
of 56°C water" In any laboratory a water
bath and a glass flask are readily available,
they will be properly used in the hot plate
test once the temperature of tnc glass
surface where a mice is placed, is known.
This experiment we used a glass cylinder
of 12.5 x 24 cm (diameter and height) with
initial temperature of 27.7 °C before being
placed in a water bath of 72+1 °C. The
inner surface temperature of the glass
plate, where the mouse was placed, had the
temperature increases by 0.2 °C/ sec, Five
glass cylinders with known rate of
temperature changes within 3 mins were
used alternatively. Control threshold of
each mouse was taken 2 times, at hourly
interval before drug treatment and twice 1-
hourly after the drug administration. The
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elapse time to behavioral changes such as
paw padding(shaking),paw licking and
jumping were recorded.

RESULTS

1. The study of pain responses and
threshold temperature

The temperature changes in the glass
cylinder (Fig. 1) during 0 to 2 min was
constant at the rate 0.2 °C /sec and the
temperature at 2 min was slightly above
50 °C, so the cut off tiine was set at 2 min.
All mice except 2 (Tablel) showed
sequencit  of responses, paw licking and
finally jumping. The temperature which
induced these responses was above 40 °C.

2. Alteration of
repeated testing

responses  after

In Group 1 (Table 2) a high dose of
paracetamol was tried in two mice. The
treated mice got sick, prostation, but still
responded to thermal stimuli. Therefore,
the post-treatment data of the two mice
was excluded.

The first time of testing, the mice
exhibited sequencing of pain responses
from paw padding, paw licking and finally
jumping. The second time of testing only 2
mice showed paw licking before their
jumping response (Table 2). The third and
fourth time of testing only jumping was
observed. This raises the questions
whether they perceived pain or exhibiting
learning response (avoidance). Another
group (group 2, table 2) of 8 mice was
tested under the same condition, allowing
mice displayed any pain responses until
they showed jumping response and the
testing was terminated. The results of
group 2-mice were similar to those of
group 1-mice. Considering the temperature
of the jumping response in group l- and

group 2- mice, as the number of times of
testing increased the temperature of
jumping was decreased to the level lower
than the pain threshold temperature (37
versus 43 °C, respectively). The results
indicate that learning avoidance takes part
in the response. This disturbance masks
the true pain responses, as a consequence,
inconsistency of the response temperature
or time is observed.

3. How to get a more consistent pain
response?

In this experiment mice were taken
out when they showed any response: paw
padding, forepaw- or hindpaw-licking,
There was no unified response for a
patticular mouse, so the pain responses
were not categorized (Table 3). The
response temperature of four time of
testing was similar at 42 to 43 °C. In order
to get such consistent and valid results as
in Table 3, firstly, the observer must be
assured in themselves of judging the pain
responses. At least two occurrences of any
pain respouses must be observed in a short
time span. Secondly, the testing should be
blind, the observer should not know which
animals were treated.

4, The temperature
responses in mice

elicited pain

Eight groups of 10 to 13 mice (totally
83 mice) were tested twice at hourly
interval in the blind observation manner.
The mice were acclimati: | in the glass
cylinder for 4 h before testing and those
mice showed only jumping response in the
first testing were excluded. If the threshold
response at first testing was close to the
second times as in the Table 4, one can
take the average of the two wvalue to
represent the control threshold value. The
response threshold temperature of mice is
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Table 1 Pain responses expressed as threshold temperature (mean + SE ) from 8
mice which had sequencing of responses except one elicited only jumping.

forepaw licking hindpaw licking jumping
°C #licking #mice |[°C  #licking #mice [°C # mice
Group 1
43.0+0.73 3.4+0.81 7 43.5+1.5 4.6+0.8 7 147.8+1.0 8
Group 2
43.8+0.9 5.1+0.83 7 41.5+1.7 9.7+2.76 7 |48.Sil.13 8
60
$1 (A
50
~ 454
g
é 40 4
£
I-E 35
- |
30 o
25 1
20
c2RRYRIRERIIARIBIRERS
Time (se_c)

Temperature ( "C)

y = 27.283 + 0.20974x RAZ = 0.995

50

40

30 1

20

{B)

T T T T T

210 40 60 80

Time (sec)

120

Fig.l Temperature at the inner surface of a glass cylinder where a mouse was placed,
before (27.7 °C ) and during 3 minutes in 72 °C water bath (A). The glass floor
has a constant rate (0.2 °C per second) of increases in temperature during 2 minutes
with the goodness-of-fit of the regression line ( R* } of 0.995 (B).Each point is the
mean -+ SE from 9 point of temperature recording.
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41.45 + 2.76 °C (SD). A significant (p<
0.05) increase in the response temperature
of 10 mice-group is less than 1 SD,
determined by student t-test of
homogenous and heterogenous variance
(eg. 42.2 + 3.97 versus X + 1.05°C). The
responses temperature higher than the
mean control threshold by 1 SD is
considered  positive  response or
antinociceptive response. These can also
be applied to the response expressed in
time (or latency to any pain responses) if
an animal are tested on the same cylinder
throughout the experiment.

5. Effects of paracetamol, diclofenac,
morphine and C. halicacabum
extract on the pain response time

The pain response time was
recorded twice before and after drug
treatment. The average control response
and the response time after | and 2 h of
drug treatments: 25 mg/kg morphine
sulfate, 200 mg/kg paracetamol,40mg/kg
diclofenac and 0.75,1.5 and 3.0 g/kg C.
halicacabum extract are shown in Table 5.
In spite of the antinociceptive effect of
paracetamol and diclofenac (Fig. 2) was
low (10-20 %) there was some mice (18-
27%) responder while there was none in
the control group. A higher antinociceptive
effect of 20-30 % with a few mice
responders was observed in C. responders
in the 0.75 mg/kg C. halicacabum treated
mice. It was surprising to notice a high
percentage of responders inthe 0.75mg g
C. halicacabum treated group. Among the
three concentration levels,0.75 mg/kg dose
has the lowest viscosity. The highest
antinociceptive (50-60%) and responders
(90%) was observed in the morphine
treated group.

21

DISCUSSION

Temperature of hot plate used in
analgesic testing varies from 48 to 60 °C,
but the commonly used temperature is
55 °C** This experiment shows that mice
exhibit pain responses to the temperature
of 42 °C (41.45 + 2.76).Paw shaking,fore-
paw licking and hindpaw licking can be
observed before the occurrence of jumping
response. Unfortunately, the sequence is
not unified even in the same mouse,
therefore, the pain responses can not be
categorized but clustered as “pain
responses”. To make sure that the elicited
response is pain induced ,a mouse exhibit
any response not the jumping was selected
in the test without knowing how inuch
trouble the jumping mouse can cause.
Table 1 and 2 show that if the cut off-
response is jumping, there is the
transformation of other pain response into
jumping which may be not the pain
response since the temperature caused
jumping is much lower than the pain
threshold temperature. It seemed that the
transformation of paw shakir~ and licking
to juinping can be reduced by experimental
manipulation (Table 3). Taking the inice
off once any pain response was observed,
Further studies are need to confirm this
finding. In the hot plate method, a
researcher usually tests a mice twice at 10
min interval before and once at 30 inin or
1 h after drug administration (all in the
references section), If what we have
observed is true that the experimental
manipulation is capable of delaying
jumping response, one can perform a
number of tests before jumping avoidance
becomes the main problem of the testing.

The results in this experiment are
in concordance to the knowledge that
peripheral acting analgesics (paracetamol
and diclofenac) exerts a low level effect
and central acting analgesics (morphine)
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exert a high level of effect in the hot plate
method. Significant or insignificant effects
of peripheral acting analgesics can be
possibly reported since the deviation is
derived from the number of responded
mice and level of the elicited response.
Once factors confounded in the response
time such as the different rate of
temperature changes in the 5 cylinders
used and jumping mice can be controlled,
the deviation of the response time (SD) is
subsequently reduced. This experiment
used standard drugs, both paracetamol,
diclofenac in conjuction with morphine to
evaluate the analgesic level of a tested
compound. C..halicacabum extract has
low analgesic activity similar to diclofenac
but gains high responders similar to
morphine. A greater analgesic activity than
a high dose of diclofenac interest us to find
out how we can use activity level and
percentage of responders to roughly
distinguish narcotic analgesic from non
narcotic analgesics.

If response time is what we want
to record, various factors such as rate of
temperature rise n Il cylinder 1sed,
initial temperature of the glass cylinder,
jumping mice and testing manipulation
need to be studied again in order to explain
clearly how these factors affect the
response and how can we minimize these
factor effects.
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PHYSICIANS’ ATTITUDES TOWARD
PHARMACEUTICAL SALES REPRESENTATIVES

Supornchai Kongpatanakul ! Panit Somhom? ,U-sa Panichpathompong®
Pornchulee Supatchaipisit' and Suvicha Limcharoensuk '

! Department of pharmacology, Faculty of Medicine, Siriraj Hospital,
Mahidol University,Bangkok 10700
? Drug Analysis Division, Department of medical seiences, Ministry of Public Health
Bangkok 11000, THAILAND

ABSTRACT

Faculity and residents from ten academic internal medicine departments were surveyed
about their perceptions of the informational and service benefits in interactions with
pharmaceutical sales representatives (PRs). Complete questionnaires were returned by 90 of 699
physicians in the sample, giving a response rate of 13%. Residenis and faculty generally had
neuiral attitudes toward the educational and informational value of the detailing activities.
Faculty found more positive attitudes toward the information activities of PRs than residents dic
sigmificantly (p < 0.05). Interestingly, they both perceived that contact with PRs were no:
influential on physician decision making. Seventy-eight percent of faculty and 79.0% uf residents
believed that physician could not be compromised, regardless of the value of a gift received.
However, faculty were more likely than residents favored existing presentation by PRs at their
hospitals.  Twelve percent of faculty and 17% of residents felt they had sufficient training
concerning professional interaction with PRs. ~
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THE INDUCIBLE ISOFORM OF CYCLO-OXYGENASE
(COX-2) : NEW TARGET FOR
ANTIINFLAMMATORY THERAPY

Pravit Akarasereenont, M.D., Ph.D

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

ABSTRACT

Prostaglandins (PGs) have numerous cardiovascular and inflammatory effects.
Cyclo-oxygenase (COX) is the first enzyme in the pathway in which arachidonic acid is
converted to PGs, prostacyclin (PGIy) and thromboxane (TX) A). Recently, two isoforms of
COX have been identified, sequenced and cloned. The constitutive isoform (COX-1), encoded
by a 2.8kb mRNA, is present in cells under physiological conditions. The other form,
mitogen-inducible isoform (COX-2), encoded by a 4.2kb mRNA, is induced by some
cytokines, mitogens and endotoxin presumably in pathological conditions, such as
inflammation. This review focuses on what is known about the newly described COX-2.

Keywords: COX-2, prostaglandins,inflammation, NSAIDs

INTRODUCTION

PGs have numerous cardiovascular
and inflammatory effects.!’” Cyclo-
oxygenase (COX) is the first enzyme in the
pathway in which arachidonic acid is
converted to PGs, prostacyclin (PGL)) and
thromboxane (TX) A2.(2’3) Recently, two
isoforms of COX have been identified,
sequenced and cloned. One is a
constitutive enzyme (COX-1) producing
regulatory prostanoids under physiological
conditions, whereas the other (COX-2) is

induced by mitogens and proinflammatory
cytokines during pathological states such
as inflammation.">%7"

The possibility that COX could
exist as different isoforms was initially
suggested by Flower and Vane,® based on
their observation that in different COX
systems extracted from different regions of
the body, there were different sensitivities
to inhibition by nonsteroidal anti-
inflammatory drugs (NSAIDs). Further
investigations into enzymatic kinetics have
also suggested the existence of different
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"pools” of COX.®!' These various
studies, however, did not determine
whether the "multiple forms" of COX
being analyzed were actually separate
isoenzymes or if the di™ e :n could
have been due to the environment or
subcellular location of the protein.!'®

The discovery of COX-2

In the last few years of molecular
biological studies, there has been a clear
description of a novel, mitogen-inducible
isoform of COX,(”'M’” 16} which unlike its
constitutive (COX-1) counterpart is
regulated by glucocorticoids.">'*!” These
two proteins (COX-1 and COX-2) are
encoded by separate genes,"*'>*% but have
the same molecular weight (approximately
70 kDa) and share about 60% homology at
both the ¢cDNA and amino acid level, the
structural and enzymic components being
the most highly conserved.?" Moreover,
COX-1 and COX-2, purified from mouse,
have similar K;;, values for AA (3.0 and

2.5 mM, respectively) and appear to have
similar Vg values (29.5 and 23.0 nmol
AA consumed/min per mg, respective-
ly).2223)

The two isoforms of COX carry out
the same biochemical function but there is
a dramatic difference between the two
isoenzymes in their patterns of expression
and regulation. The COX-1 protein from
sheep vesicular glands®? was cloned and
expressed first,?*) and the cDNA shown to
encode a 2.8 b mRNA. Similar analysis
of COX-2 yielded a larger mRNA; 4.2 kb
in mouse fibroblasts and human
monocytes(s) and 3.9 kb in human
umbilical vein endothelial cells
(HUVEC).®% Each of these were
translated into protein of molecular weight
of 70 kDa.

The ¢cDNA for COX-2 differs from
COX-1 primarily at the encoding regions
responsible for induction.” The COX-2
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gene is an immediate-early response
gene,?” one of a set of genes associated
with control of the cell cycle. This gene
was identified in chicken embryo
fibroblasts transformed by Rous sarcoma
virus," and was identical with an already
discovered gene (TIS-10 early response
gene) in Swiss 373 fibroblasts treated with
phorbol ester.*>

COX-1 is constitutively expressed
in most tissues,*® although the level of
expression varies between cell types. Some
cells, including vascular endothelial
cells®? and platelets,®® express relatively
large amounts of COX-1. COX-1 appears
to be maintained at constant levels,
although small increase of about two to
four folds can occur after stimulation with
hormones and growth factors.®" In
contrast, COX-2 expression increases by as
much as [0-80 folds., COX-2 is
undetectable in most tissues, but its
expression is dramatically increased during
inflammation or in cultured cells after
exposure to mitogenic stimuli. For
example, growth factors, phorbol esters,
and [L- induce C X-2 in fibro-
blasts;®!%2%32 1pg (lipopolysaccharide,
endotoxin) can stimulate COX-2
expression in monocytes and
macrophages;(ﬁ‘n’m and tumour necrosis
factor, phorbol esters, LPS and IL-1 can
induce COX-2 in vascular endothelial
cells.**  COX-2 is also increased in
synoviocytes during inflammation,®® and
a dramatic transient increase in COX-2
occurs in rat ovarian follicles immediately
preceding ovulation.®”*® This latter event
can be viewed as a local inflammatory
response.

The induction of COX-2

Table 1 lists some of the known
inducers of COX-2 in a variety of cell
types. Other possible known inducers of
COX-2 include transforming growth
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factor-f (TGF-B), forskolin, colony
stimulating factor-1 (CSF-1),0%? anqd
hormones such as progesterone, or
luteinizing hormone (LH)."? Although
only a limited number of tissues and cell
types have been examined, it is possible
that COX-2 can be expressed in almost any
cells or tissues with the appropiate stimuli,
Another important aspect of the regulated
induction of COX-2 is that it can be
comipletely inhibited by anti-inflammatory
glucocorticoids such as dexame-
thasone.®¢'®!” Thus, COX-2 appears to
belong to a family of similarly regulated,
glucocorticoid-sensitive, inflammatory-
response genes.(“) he ab .ty of
dexamethasone to inhibit the induction of
COX-2 is a possible explanation of its
potent anti-inflammatory activity. While
the induction of de novo COX-2 synthesis
can also be inhibited by protein synthesis
inhibitors (cycloheximide), inhibitors of
RNA synthesis (actinomycin D) can cause
further decreases in PG production,“?
indicating a gene expression regulated at
the level of mRMA '

That COX-1 is expressed
constitutively in most tissues suggests that
it is a "housekeeping enzyme" whose
purpose is to produce prostaglandins that
regulate normal cellular p1'0cesses.(2” is
likely that COX-1 is the enzyme which,
under physiological conditions, produces
the PGs that modulate gastrointestinal and

idney functions and vascular homeostasis.
In contrast, COX-2 produces PGs that are
involved in inflammation and/or
mitogenesis.“™*"*)) Physiological roles for
the two COX isozymes will only be
determined definitively when specific
inhibitors for each isozyme have been
developed or when animal mod ; have
been constructed that express only one of
the two isozymes are available. At present,
the idea of the housekeeping COX-1 and
the inflammatory COX-2 provides a strong
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working model for investigating the
biology of these enzymes (see Table 1.2
for summary).

Inhibition of prostanoid biosynthesis
The main therapeutic value of
inhibition of prostanoid biosynthesis is in
the treatment of inflammation. Elevated
levels of prostanoids have been cbserved
in almost all models and all acute and
chronic inflammatory conditions studied in
human. PGs release is associated with the
local tissue and blood vessels, while TXs
and other eicosanoid mediators such as
leukotrienes are released by accumulating
leucocytes.°*’ PGEs and PGly at

physiological levels do not appear
directly to cause oedema formation
and pain, but strongly synergise with the
effects of bradykinin and histamine in
exudate formation, and pain production by

an hyperalgesic mechanism. PGE9 is also

a potent pyrogenic factor.®?

However, anti-inflammatory
properties, especially seen with
PGEQ,(B’“) are likely to be involved in
resolution and healing. For instance,
PGF;, may be involved in the contraction
of granulation tissue®® and GE5 inhibits

lymphotoxin production in T-cell

suggesting a role in immunosuppres-
sion (5456)

Anti-inflammatory steroids
Glucocorticosteroids, ecither as
exogenous or synthetic drugs or the
endogenous forms, are potent anti-
inflammatory compounds, but exhibit
severe side effects after prolonged use.®”
Their ability to reduce inflammation is at
many levels, including suppression of
PLAy activity and secretion of

proinflammatory cytokines and via the
production of lipocortins.®® Another level



36 Thai J Pharmacol., 1997, 19¢1)

Table 1.1 Induction of COX activity in a variety of cell types. Induction was, in certain
models, deduced from the observation of increased PG synthesis. In the examples

marked,” the induction of COX-2 mRNA or protein was specifically demonstrated.
There is a wide range of inducing stimulus including endotoxin, cytokines, growth
factors, mitogens and second messenger molecules.

Inducers | Cell types Ref.
LPS Endothelt cells 26,35
Monocyte/Macropha | 33,34
ges
TNE Endothelial cells 35
Macrophages 16
IL-1 Endothelial cells 35
Macrophages 5
Fibroblast 5
IL-2 Endothelial cells 43
PDGF Endothelial cells 44
Fibroblast 45
EGF Endothelial cells 46
Smooth muscle cells | 47
Amnion ¢ ls 48
Osteoblast 49
PMA  or | Endothelial cells 26,35
TPA Smooth muscle cells | 26
Fibroblast 26,32
' Seruﬁl Fibroblast 32

cAMP Qsteoblast 50
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by which steroids act is to inhibit the
induction of the COX-2 isoform.!*1®

Non-steroidal anti-inflammatory drugs
(NSAIDs)

In 1971, Vane showed that aspirin,
indomethacin and salicylate exerted their
effects by the inhibition of COX.®* Since
then, three different mechanisms of
inhibition have been described for the
inhibitory action of these drugs. Aspirin
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noncompetitively and irreversibly inhibits
COX by acetylation of the hydroxy!l group

of serine residues and specifically Ser,,  to

disable the bis-oxygenase activity.®®

Indomethacin noncompetitively inhibits

COX without covalent modification of the -
enzyme while ibuprofen-like drugs inhibit

COX by competing in a reversible manner

for the AA binding site.”

Table 1.2 A comparison of some propertics of COX-1 and COX-2

Parameter COX-1 COX-2

Homology :

cDNA* 599 amino acids 604 amino acids (60%
identical)

mE A 2.8 kb 3.9-4.2kb

Protein (MW) 70 kDa 70 kDa

Km (for AA|30Mm 2.5 mM

substrate)

substrate)

Vinax (for AA 295 nmol/min/mg

23.0 nmol/min/mg

Dpnnlnﬁﬂn Constitutivc

Inducible

folds

Kange ot expression | Can increase 2-4

Can increase 10-80 folds

Tissue expression Most tissues

Most tissues but requires
suitable stimulation

Effect of glucocor- | Little or none
ticoids

Inhibit expression

Proposed role of| "Housekeeping
enzyme gene" to produce
PGs in physio-

logical conditions

Inflammatory response
gene,

immediate early gene,
responded to mitogenesis
or pathophysiological
conditions

* Protein regions belicved to be important for enzyme function that are conserved include; EGF homology
domain, haem ligand sites, aspirin acetylation "active" site, glycosylation sites, maximum enzymic activity

(Vmax) and affinity for AA (Kpp).
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Irrespective of the mode of
inhibition, the major side effects observed
with all NSAIDs used are gastrointestinal
ulceration and renal damage.a’m’ﬂ) Both
forms of toxicity are associated with a
decrease in PG production in the stomach
and in the kidney. Experimentally, these
side effects of NSAIDs can be reduced by
the simultaneous administration of
exogenous PGs (PGEI).(“) Indeed, some

NSAIDs are now marketed in combination
with a prostaglandin analogue. Following
the demonstration of the two COX
isoforms, these toxic effects have been re-
interpreted as being due to inhibition of the
constitutive COX-1 in these tissues. It is
implied that PG production in the stomach
and the kidney is essential for the normal
functioning of these organs and, thus,
inhibition of this normal production
catalysed by COX-1 leads to the observed
pathology.

Future prospect

The differential inhibition between
these two enzymes by NSAIDs shows their
pharmacol¢ ‘cal «..ference and which .. .3
suggested that the inhibition of COX-I
activity (“housekeeping” enzyme
responsible for the formation of COX-
m abolites undc¢ physiological
conditions) by NSAIDs accounts for the
well-documented side effects (e.g. gastric
damage) of these drugs. In contrast,
inhibition of COX-2 activity accounts for
the potent anti-inflammatory effects of
NSAIDs. The development of relatively
selective inhibitors of COX-2 activity will
lead to better anti-inflammatory drugs,
with fewer side effects. As COX-2 is
present in many inflammatory conditions
and is induced by various inflammatory
stimuli, an elucidation of the signal
transduction mechanisms involved in the
synthesis of COX-2 will gain a better

Thai J Pharmacol, 1997;19(1)

understanding of pathophysiological
conditions, such as inflammation.
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PHARMACOLOGICAL TREATMENT OF
PEPTIC ULCER : ERADICATION OF
HELICOBACTER PYLORI INFECTION

Sukij Roong-apinan, M.D.

Clinical Pharmacology Unit, Department of Pharmacology,
Faculty of Medicine, Chiangmai University, Chiangmai 50002, THAILAND

ABSTRACT

Because of the widespread arousing interest in Helicobacter pylori infection,
pharmacological treatment for peptic ulcer faces great changes.  Although several
controversial aspects about this infection are still suspended in medical profession. There are
a lot of evidences which have proven the benefits of eradication H. pylori from the gut of
peptic patients. Moreover, NIH consensus conference has approved eradication H. pylori in
every peptic patient who is infected with this spiral organism. This article is hoped to be
useful for catching up pharmacolog™ | management on this catchy name, H. pylori in peptic
disease. It reviews about importance, basic clinical studies, and gasiric pharmacology.
Various regimens of treatment are summarized. Some of general considerations in drug
therapy are also discussed.

Keywords: Helicobacter pylori, peptic ulcer, pharmacological treatment
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Tetracycline 500 mg qid
Bismuth¢ 120 mg qid
Metronidazole 1-1.5 g/day 10-14 84
Amoxyecillin 1.5-2.0 g/day

Two antimicrobial drugs + antisecyetory drug

Metronidazole 500 mg tid 12 31
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Ranitidine 300 mg hs 6 dlet

Clarithromycin 500 mg tid 10 11
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Ranitidine 300 mg hs 6 flarvt

Metronidazole ' 400 mg tid
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Omeprazole 40 mg OD
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Omeprazole 20 mg bid
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New Drug Monitor

New Drug Monitor provides an insight into the latest developments in drug

discovery through brief synopses of recent presentations and publications.

Angiotensin II receptor antagonists

Pharmacological approachies to modulate the renin angiotensin system for
hypertensive therapy have included attempts to inhibit J) release of renin by the kidneys in
response to a fall in blood pressure; II) conversion of angiotensinogen [ by renin; Il)
conversion of angiotensin I to angiotensin II by angiotensin-converting enzyme (ACE).
Some renin inhibitors have reached clinical trials, but further development has been limited
by poor bioavailability. Although ACE inhibitors, such as captopril and enalapril, are used
effectively in the treatment of hypertension and congestive heart failure, recent efforts have
been focused on the development of effective angiotensin II receptor antagonists. Such agents
would be more specifie as inhibitors of the renin-angiotensin systetn than are ACE inhibitors,
and would inhibit the action of angiotensin II produced via ACE-independent pathways.

The potential benefit of angiotensin II antagonists has been demonstrated using the
peptide saralasin, which is specific angiotensin IT inhibitor. However, the poor hioavailability
of this agent has driven a search for orally active nonpeptide compounds. In consequence,
losartan was recently marketed for the treatment of hypertension. However, this compound is
selective only for one of the two major subtypes of angiotensin II receptor (AT,) . Although
AT, receptors are known to mediate most of the physiological effects of angiotensin II, the
effects of the raised levels of circulating angiotensin I observed on administration of AT -
specific inhibitors on the other receptor are unknown. Recent research has therefore focused
on the identification of orally active angiotensin II antagonists that exhibit potent and equal
affinity for both receptor subtypes. Some of these new drugs are:

1. The agents based on the modification of the trisubstituted 1,2,4-triazolinone biphenyl-
sulphonamides. These compounds showed subnanomolar potency at both the AT,
(rabbit aorta) and AT, (rat midbrain) receptors and was orally active at a dose of 3 mg/kg .
(Chang and coworkers. J Med Chem 1995;38:3741-3758)

A series of 5-[[ 1-(4’-carboxybenzyl}-imidazolyl] methylidene] hydantoins. These
compounds reduced the mean arterial blood pressure of renal hypertensive rats by 40% at
30 mg/kg and by 25% at 10 mg/kg. ( Edmunds and coworkers. J Med Chem 1995,
38:3759-3771)

35
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A novel series of benzimidazole-7-carboxylic acid bearing a 5-o0x0-1,2,4-oxadiazole ring as
an acidic bio-isosteric replacement for the tetrazole pgroup. The structure-activity
relationships of the benzimidazole derivatives bearing the 5-oxo-1,2,4-oxadiazole group
were found to be similar to those of the tetrazole derivative. However, These compounds
were found to have improved oral bioavailability in comparison to the original tetrazole
compounds. { Kohara and coworkers. Bioorg Mec ‘hem Lett 1995; 5. 1903-1908)

The replacement of the imidazole group of losartan with 1,2,3,4-tetrahydro-2,4- pyrimi-
dinedione (uracil). (Dorsch et al, Bioorg Med Chem Lett 1995;5: 2071-2076)

Modification of the N-’nitrogen with a N,N-dimethyl-acetamide residue afforded a
compound with emhanced affinity at the AT, receptor. The studies showed these
compounds were particularly potent orally active angiotensin II antagonists in animal
models. ( Dina and coworkers. Abstract presentation (Medi 063) at the ACS Fall Meeting
1995, Chicago, USA)

Pravit Akarasereenont
Department of Pharmacology,

Faculty of Medicine Siriraj Hospital,
Mabhidol University, Bangkok 11000,
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