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Relative Bioavailability and Pharmacokinetics 
of Tylenol and GPO Paracetamol Tablets 

Pramote Teerapong*, Thanaporn Ruangtrakool*,*Krisana Kraisintu* *, 
*Faculty of Pharmacy, Mahidol University. **The Government 

Pharmaceutical Organization ,Ministry of Public Health, Bangkok, 
Thailand 

Two different brands of 500 mg paracetamol tablet : Tylenol and GPO 
Paracetamol, were evaluated for their relative bioavailability in 16 normal healthy Thai 
volunteers using a randomized crossover design with 2 weeks washout period. In 
each treatment, subjects received a single oral 1,000 mg dose of the test product 
following an overnight fast. Serial twelve venous blood samples of 10 ml were collected 
before each dose and during 10 hours period after drug administration. Plasma 
paracetamol concentrations were then analyzed by high performance liquid chro­
matography (HPLC). Pharmacokinetic parameters including peak plasma concentration 
(GP max>· time-to- peak (T max) and total area under the plasma concentration-time 
curve at 10 hours (AUC0

10) and at infinity (AUG~) were calculated. Data analysis by 
ANOVA and Student's t test revealed that there were no statistically significant 
differences between Tylenol and GPO Paracetamol in all relevant pharmacokinetic 
parameters obtained. Therefore, it was concluded that Tylenol and GPO Paracetamol 
were bioequivalent. 
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Paracetamol was first used in medicine 
in 1893 by van Mering( 1),but it has gained 
popularity only since 1949 after it was found 
that phenacetin were nephrotoxic whereas 
aspirin caused some·unwanted complications 
including gastric irritation, abnormal blood 
coagulation, and increased risk of Reye's 
syndrome in children and adolescence(Z..3). 

However, paracetamol is not used for the 
treatment of rheumatoid arthritis as it has little 
or no anti-inflammatory action. At toxic doses, 
paracetamol also cause hepatotoxicity(4) 

Paracetamol is especially indicated for persons 
who cannot tolerated or are allergic to aspirinC1) 

At present, paracetamol is one of the 
most popular and widely used analgesic­
ant ipyretics in Thailand and the less of the 
world(S.61 This study was conducted to deter­
mine the relative bioavailability of two popular 
brands of paracetamol 2X500 mg oral tablet 
preparations (Tylenol and GPO Paracetamol) 
and also to investigate the pharmacokinetic 
features of paracetamol in healthy Thai 
volunteers 

GPO = The Government Pharmaceutical Organization 
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Materials and Methods 

Materials 

All chemicals used were analytical 
and/or HPLC grades. They were acetonit rile, 
methanol, glacial acetic acid which obtained 
from E. Merck, F.R. Germany; standard 
paracetamol and lheophyll ine which obtained 
from Quality Control Devision of the Govern­
ment Pharmaceutical Organization (GPO). 

Test products were two brands of 500 mg 
paracetamol tablets. They were Tylenol (Olic 
Thailand Limited under the licence of McNeilab 
Inc), and the GPO Paracetamol. 

Mobile phase was prepared from methanol 
and 1 % acetic acid (1 :3). 

Internal standard was theophyll ine 
prepared as a stock solution (1000 ug/ml) in 
methanol. For calibration curves ii was diluted 
to 10 and 30 ug/ml. 

Standard paracetamol was prepared as 
a stock solution (1,000 ug/ml) in methanol. For 
calibration curves, ii was diluted in plasma to 
concentration range of 0.5-12.0 uglml and 5-35 
ug/ml. 

Standard calibration c'urves for parace­
tamol in blank plasma were plotted from the 
ratio of the peak area of paracetamol to that 
of the internal standard against paracetamol 
concentrations. 

Methods 

1. Subjects 

Sixteen drug-free, non-smoking, healthy 
volunteers (9 males. 7 females) aged ranging 
from 24 to 43 years (mean age 29.56 ± 5.2) 
and the body weigh t ranging from 46 to 72.8 
kg (mean weight 57.75 ± 6.63 kg) participate 
in this complete crossover study. 

All volunteers had good health condition 
which were screened by clin ical and labora­
tory examinations. They all had a full physical 
examination with medical history review and 
blood chemical test prior to the study for 
approval of normal renal, hepatic, respiratory 
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and cardiovascular functions. All subjects had 
no chronic and communicable diseases and 
had shown normal biochemical and hemato­
log ical paramete rs. They did not received any 
other drug or alcohol for at least 1 week before 
and during the study. Informed consent was 
given by all the subjects entering the study 
which was approved by the Committee of 
Government Pharmaceut ical Organization. 

2. Study Design 

The study, w hich consisted o f 2 
treatment phases, was conducted as single 
oral 1,000 mg dose trials with randomized 
complete crossover administration. Between 
the phases the subjects were allowed to have 
2 weeks washout period. 

In each phase, the subjects took the 
drug at about 7.00-8.00 a.m. after previous 
overnight fast. They were allowed to have 
breakfast at 3 hours postdose. Serial twelve 
venous blood samples (10 ml) were taken from 
a forearm vein at the following time : O 
(predose), 0.25, 0.5, 0.75, 1.0, 1.5, 2.0, 3.0, 4 .0, 
6.0, 8.0, 10.0 hours after drug administrat ion. 
Tl1e blood samples were mixed with 30 mg 
EDTA and immediately contrifuged for 10 
minutes al 3,500 rpm. The plasma was 
collected and stored frozen at -10 to -20°C until 
analysis. 

3. Assay Procedure 

Plasma concentrations of paracetamol 
were determined by HPLC consisting of a 
Constamet ric 3,000 p'ump (Mi l ton Roy) 
equipped with a reve rse phase (Jt Bondapak 
C18) 30 cm x 3.9 mm. i.d . ana lytical column 
with the guard column (Waters Associate), a 
Spec tromonitor 3,100 UV detector operating 
al 254 nm, a Cl 10 B data processor (integra­
tor), and a Rheodyne manual injector wi th 
20 1d loop. 

Paracetamol in the plasma sample was 
extrac ted by mixing 500 1d plasma obtained 
from each subject with 3 ml acetonit ri le in a 
15 ml screw-capped lubes. The tubes were 

., 

1 
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vortexed for 1 minute and then were centr i­
fuged for 10 minutes. The separate organic 
phase of each tube was removed and eva­
porated to dryness under N2 stream at 45 °C. 
The residue was reconstituted with 1 ml 
internal standard solution, vortexed and 
centrifuged for 10 minutes. After centrifuga­
tion , 20 111 of the supernatant was injected onto 
the column of HPLC system for determining 
the paracetamol concentration from the 
previous constructed standard curves. The 
pharmacokinetic parameters and the relative 
bioavilability were then determined. The 
mobi le phase was pumped at the flow rate of 
1.2 ml/min. The UV detection was carried out 
at 254 nm. 

The precision of assay was determined by 
analyzing in tr iplicate all the control standard 
plasma samples in a day (lntraday va riability) 
for 3 days (lnterday variability) and then 
calculating percent coefficient of variation 
(C.V.) (% C.V. = 100 S.D./x). Percent CV value 
less than 10% indicated that the method had 
good precision. 

The accuracy of assay was determined 
by comparing the measured concentration 
with the theoretically true concentration and 
calculating for the percentage error. 
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The efficiency of the assay was deter­
mined by comparing the peak area ratio of the 
extracted plasma to that 'of the equivalent 
concentrations of standard paracetamol and 
calculating the percentage recovery. 

4. Statistical Analysis 

The data was statistically analyzed 
employing ANOVA and the Student 's t test. 
P-value of less than 0.05 was regarded as 
statistically significant. 

Resu lts of all parameters were 
expressed as mean values ± standard error 
of the mean (s.e.m.) 

Results 

The chromatogram of standard parace­
tamol in plasma showed the retention time for 
paracetamol was 4.64 minutes and for the 
internal standard was 6.32 minutes. The 
relative retention time (RRT) was 0.734. 

Two calibrat ion curves plotted from peak 
area ratio aga inst standard paracetamol 
concentrations were linear over the two 
concentration ranges of paracetamol (0.5-12.0 
and 5-35 11g/ml). 

Table 1. Percent recovery of paracetamol after ext raction 

Standard % Recovery %CV Standard % Recovery %CV 
cone (µg/ml) cone (µg/ml) 

0.5 101.23 8.40 5 99.08 1.01 
1 101 .64 2.36 10 97.26 2.70 
2 95.85 2.39 15 104.76 4.81 
4 98.30 0.19 20 101.1 1 3.08 
6 106.32 4.20 25 97.82 5.12 
8 95.94 4.34 30 100.42 2.84 
10 99.93 0.62 35 100.06 1.32 
12 99.47 2.56 

99.84 ± 3.40 100.07 ± 2.49 

a = 3: value expressed as mean ± s.e.m. 
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A Tylenol 

• GPO Paracetamol 

0 2 4 6 8 10 

Time (h) 

Figure 1. Mean paracetamol concentration at various times following oral administration 
of 2 x 500 mg paracetamol tablets, Tylenol and GPO Paracetamol. 

Percent C.V. of intraday and interday 
assay varied from 1.86-3.81 % and 0.92-
3.87 % ,respectively, at peracetamol con­
centration ranging from 0.5-12.0 11glml and 
varied from 0.55-3.50% and 0.56-4.71 % 
respectively, at paracetamol concentration 

ranging from 5.0-35.0 11g, ml. 
Percent errors were found to be 0.4-

3.0% when standard paracetamol concen­
trations in plasma, ranging from 1-30 mg-ml, 
were assayed. 

Percent recovery of paracetamol in 

tripicate assays of standard paracetamol 
concentrations were sl1own in Table 1. In these 
assays percent recoveries were rang ing from 
95.85% to 106.32 % (mean 99.84 ± 3.40 %) 
and from 97.26 % to 104.76 % (mean 100.07 ± 
2.49 %}, when s.tandard paracetamol con­
centrations were varied from 0.5-12.0 µg/ml 
and 5.0-35.0 )Jg/ml, respectively. 

Mean plasma concentrat ion time curves 
of Tylenol and GPO Paracetamol were shown 
in Figure 1 and Table 2. Peak plasma con­
centrations were reached within 0.5-1.0 hours 
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Ta ble 2. The mean value of Pharmacokinetic parameters of paracetamol from 
16 subjects following 2x500 mg oral administ ration. 

Parameter 

Peak plasma concentration 
(CPmax µg/ml) 
Time to peak plasma level 

(Tmax h) 
Area under the plasma 
concentration 
(AUC

0
1Dµg .h/ml) 

Area under the plasma 
concentration 
(AUC0 « µg.h/ml) 
Half life (t 112,h) 

NS = not significant difference at p ( 0.05 
value expressed as mean± s.e.m. 

in both preparations and then declined in a 
linear manner when the plasma parace­
tamol concentrations were plotted on a 
logarithmic scale indicating the first-order 
process of elimination (Figure 1) with elimi­
nation half lives of 2.16 ± 0.18 hours for 
Tylenol and 2.33 ± 0.24 hours for GPO 
Paracetamol (Table 2). Figure 1 is here 

Pharmacokinetic parameters summarized 
in Table 3 were mean peak plasma concen­
trations (CPmaxl· mean time-to-peak (T max)• 
and mean total area under the plasma con­
centration-time curves at 10 hours and at 
infinity (AUC0

10 and AUC0a:) of Tylenol and 
GPO Paracetamol. ANOVA and the Student 's 
t test were used to test for statistical signi­
ficant dif ferences and found that there were 
no significant differences in all parameters. 

Brand 

Tylenol GPO Statistical 
paracetamol Significance 

20.43 ± 2.26 22.72 ± 2.04 NS 

1.05 ± 0.19 1.08 ± 0.22 NS 

69.35± 5.85 72.40 ± 4.83 NS 

73.64 ± 6.62 78.18± 5.20 NS 

2.16 ± 0.18 2.33 ± 0.24 NS 

Discussion 

This analytical method was specific and 
sensitive with good precision, good accuracy 
and very efficiency as chromatograms of 
paracetamol and internal standard theophylline 
were clearly separated (RRT = 0.734) with % 
CV of lntraday and lnterday assays and % 
errors of measurement were less than 5% 
together with % recovery of paracetamol 
analysis were c lose to 100% ()95% ). 

From the mean plasma concentration al 
various time (Table 2) Tylenol and GPO 
Paracetamol were rapidly absorbed when 
given orally, reaching peak concentrations at 
about 1 hour and the plasma concent rations 
were maintained above therapeutic level 
(10-20 11g/ml} for at least 3 hours after drug 
administration. The peak concentrations 
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(CPmax) after oral 1,000 mg dose of Tylenol 
and GPO Paracetamol were 20.43 ± 2.26 1ig 

ml and 22.72 ± 2.04 1ig/ml, repectively. The 
peaks were attained within 1.05 ± 0.19 hours 
and 1.08 ± 0.22 hours (T max) respectively. No 
statistically significant di fferences were 
observed (P) 0.05) between CPmax and T max 
of Tylenol and GPO Paracetamol. 

The extent of paracetamol absorptio)l 
can be determined by the total area under the 
plasma concentration-time curve (AUC). In this 
study, the AUC at 10 hours (AUC0 

10) of Tylenol 
and GPO Paracetamol plasma con­
centration-time curves were 69.35 ± 5.85 

1ig.h.tml and 72.40 ± 4.83 1ig.hlml , respectively, 
and at infinity (AUC0"'·) were 73.64 ± 6.62 1ig.ly 
ml and 78.18 ± 5.20 1ig.h/ml , respectively. 
There were no statiscally significant differences 
(P) 0.05) in AUC0 

10 and AUC0"' between 
these two commercial preparations. 

The bioavailability of Tylenol and GPO 
Paracetamol appeared to be relatively equal 
as indicated by statistically non-significant 

differences in CPmax• T max, AUC0
10 and 

AUC
0
"' between both commercial tablets. 

These results indicated that Tylenol and GPO 
Paracetamol were bioequivalentV·lO) 

Conclusion 

Tylenol and GPO Paracetamol, when 
given to sixteen drug-free, non-sr:ioking, 
healthy Thai volunteers as a single oral 1,000 
mg dose after an overnight fast, were rapidly 
absorbed into systemic ci rculat ion with 
statistally bioequivalent as indicated by no 
significant differences in CPmax• T max• AUC0 

10 

and AUC0"' between each preparation. It was 
concluded that these two preparations were 
relatively bioequivalent in term of the rate and 
extent of drug absorption. 
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Differential Secretion of Enkephalin-Like Peptides 

from Bovine Adrenal Chromaffin Cells 
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Stimulation of chromaffin cells in culture with 1, 1-dimethyl-4-phenylpipera­
zinium (DMPP) or depolarizing concentrations of J<+ results in a significant secretion 
of high and low molecular weight enkephalin-like peptides (ELPs) into the culture 
medium. Bio-Ge/ P-10 chromatography was used to characterized the ELPs in the 
extract of chromaffin cells and in culture media before and after stimulation. DMPP 
(50µM) stimulation produced a significant secretion of primarily low molelcular weitht 
I 3-kOa)ELPs whereas 56 mM K + caused a secretion of both the high and low molecular 

weights ELPs. Subsequent to the secretion of these ELPs the expected decrease 
in the content of cellular low molecular weight peptides was not · observed. This 
suggests that stimulation of chromaffin cells by either an action on nicotinic receptors 
or by membrane depolarization enhances processing of ELPs. Our results support 
the hypothesis that specific stimuli bring about the secretion of ELPs of differing 
molelcular weig/1t. 

Key words : 1,1-dlmethyl-4·phenylpiperazinlum, high K +, chromaffln cells, enkephalin· 
like peptide secretion, proenkeplla/in processing 
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(Met5)-enkephalin and its various precursors 
are present in adrenomedullary chromaffin 
cells (l-J) . The concentration of enkephal in­
like peptides (ELPs) in c11romaflin cells is 
species dependent being highest in dog and 
cattle adrenal medullae, and lowest in rat 
adrenal medulla( 11. The E~Ps are co-stored 
wi th the catecholamines. norepinephrine and 
epinephrine. in ch roma ffin granules!2-31 
Studies witl1 retrogradely perfused canine 
adrena l glandsl3>. re trogradely perfused beef 
adrenal glands('1l. canine!SJ and lelinel6-7) 
adrenal glands in situ, and bovine chroma flin 
cells in culturel8J reveal that ELPs are released, 
in a calcium-dependent manner, along with 
catecholamines. The release is believed to 

'To l'lhom correspondence should be addressed. 

occur primarily through nicotinic receptor 
activationl2-5· 9-IOJ_ Furthermore. the secretion 
of various sizes of ELPs has been shown to 
be influenced by the type of stimuii(4-7J. 
Hexum et ai.l 11l reported that splanchnic 
nerve stimu lation in the anesthetized dog 
resulted in increased secretion of primarily low 
molecular weight ELPs. Studies with perfused 
beef adrenal glands showed that a portion or 
each of ELPs present in the glands is released 
by 50 11M nicotine or 5 mM Ba +2 (4). Chaminade 
et a1_(6-?J using perfused cat adrenal glands in 
situ, reported a release of (Met5)-enkephalin 
immunoreactive material and precursors of 
different proportions, depending upon whether 
s timulation was due to the splanchnic nerve, 
50mM K + or 100 11M acetylcholine. 
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The present study provides evidence of 
differential release of the ELPs from bovine 
chromaffin cells in culture in response to 
stimulation by either DMPP, a potent nicotinic 
receptor agonist. or high I< + concentration. 
DMPP-stimulation preferentially causes a 
secretion of low molelcular weight ELPs which 
constitute up to 85% of the total ELPs released 
while high I<+ induces marked secretion of 
both the high and low molecular weight 
peptides. As a consequence of this immediate 
secretion of the peptides there is no change 
in the cellular content of the small ELPs 
following both DMPP- or high K + -stimulations. 
This suggests that the repletion of the cellular 
small ELPs has occurred through the proces­
sing of large ELPs. 

Materials And Methods 

Primary culture of chromaffin cells 

Chromaffin cells were isolated essentially 
as described by Greenberg and Zinder1121 

Briefly, adrenal glands were retrogradely 
infused with Ca +2·, Mg + 2·free balanced salt 
solution containing 2.5 mg/ml collagenase 
(Type V, Sigma) and 13.3 mg/L DNase l(Type 
1,1 ,Sigma) and incubated twice, 15 min each at 
37°C. The cortices were removed and the 
medullae were finely chopped and subjected 
to another 30 min incubation with fresh 
mixture of collagenase/DNase solution. The 
minced tissue was filtered on a nylon mesh (7 4 
mesh, Spectra). The filtrate was centrifuged 
at 100 x g for 10 min and the pellet was washed 
twice with Locke's containing 5 mg/ml bovine 
serum albumin and fil tered again prior to 
dispensing into the culture medium. Cell 
viability, determined with Trypan blue, was 
usually greater than 95% of which 90% was 
shown to be cells containing catecholamines 
as assessed by neutral red dye. A yield of 
approximately 1 x 108 viable cells per medulla 
was normally Obtained. Cells were resuspended 
in 25mM HEPES DMEM, pH 7.4, supplemented 
with 10% fetal cal f serum (Gibco), 584 µg/ 
ml glutamine (Gibco), 50 units/ml nystatin 
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(Gibco), 100 units/ml penicillin, 100 1(g/ml 
streptomycin, 40µg/ml gentamicin, and 10 1(M 
5-fluorodeoxyuridine. All antibiotics and anti­
mitotics agents were purchased from Sigma. 
Cells were cultured in rat-tail collagen-coated 
100 x 15 mm petri dishes (Optilux Dish, Falcon 
1001) at a density of 2 x 107 cellsklish in 10 ml 
DMEM and kept at 37°C in water-saturated 
5% C02/95% air. After 2 days in cult lure, 
cells showed confluency, and half of the 
medium was replaced with fresh medium. 
Cells were used after 3 days in cul ture. 

Stimulation of ELP.release from chromaffin 
cells 

Culture media were aspirated and cells 
washed briefly with fresh Locke's. Cells were 
preincubated in this buffer at 37°C for 10 min. 
Aliquots of preincubation medium were removed 
to iced tubes to determine basal release of 
ELPs. 50 µM DMPP in Locke's or Locke's with 
56 mM K + (sodium corrected) was added into 
the culture dish. Cells were stimulated with the 
same concentrations of these secretagogues 
three times, 5min each at 37°C. At t h~ end of 
each 5 min stimulation period, all culture 
media were removed to tubes on ice and 
pooled. Following the last stimulation period 
cells were rapidly washed once with ice-cold 
Locke's and this washing was combined with 
the previously pooled medium. Cell suspen­
sions were prepared by scraping the cells from 
the bottom of the culture dish with a rubber 
policeman and ice-cold Locke's. Both pooled 
culture media and cell suspensions were 
boiled at 95°C for 10 min, then cooled. ELPs 
were ext racted from cell suspensions by brief 
sonication at 0°c. 'Aliquots from culture media 
and cell extracts were taken for radioimmu­
noassay(9l 

Bio-Gel P.10 chromatography 

Culture media and cell extracts were 
centrifuged, 12,100 x g for 10 min, desalted and 
concent rated on a Sep-Pak C-18 cart ridge 
(Waters Associates) Samples eluted from 
Sep-Pak cartridges (100% CH3CN) were 
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Figure·1. Enkephalin-like peptide profiles after gel permeation chromatography on a Bio-Gel P-10 
column equilibrated with 0.1 M acetic acid. 
Aliquots from column fractions were digested with trypsin and carboxypeptidase B and total (Met5)-enkephalin was 
determined by radioimmunoassay (see METHODS). A and B represent the ELPs released into the culture medium under 
basal or 50 µM DMPP. respectively. C and D represent cellular peptides before and alter 50 µM DMPP. respectively. Markers 
are: Vo. blue dextran: a. cytochrome C oxidase: d, peptide E. 

lyophil ized, reconstit uted in 0.1 M acetic ac id 
and applied onto a Bio-Gel P-10 column (0.9 
x 58 cm) that l1ad been equilibrated wi th 0.1 
M acetic acid. Aliquots of column fractions 
were freeze-dried, reconstitu ted in 0.05 M 
Tris-HCI , pH 8.0, containing 2 mM CaCl2 and 
subjected to sequential digestion wi th trypsin 
and carboxypeptidase B (Cooper Biomedical, 
Calbiochem)P3l before determinat ion of ELPs 
by radioimmunoassay. 

Peptide radioimmunoassay 

ELP content was determined using a 
highly specific C-terminal directed antiserum to 
(Met5)-enkephalin as described elswhere(9)_ All 
radioimmunoassays were carried out in a total 
volume of 550 1t1 using 3H(Met5)-enkephalin 52 
Ci/mmol ( Amersham) as a tracer. The buffer 
used was 0.5 MTris-HCI, pH 7.4, containing 
0.2% bovine serum albumin (RIA grade, 
Sigma) and 0.15% dextran (Sigma). Afte r 
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Figure 2. Effect of high K + on the secretion and content of enkephalin-like peptides .. 
A and B represent the peptides released into the culture medium before and after high K +. C and D represent the cellular 

peptides before and after high K + Olher descriptions are as provided in Figure 1. 

incubation overnight at 4 °C, the antibody 
bound tracer was separated from unbound 
tracer by adsorption to charcoal followed by 
centrifugation(1 4l Rad ioactivity in the 
supernatant was determined using a Beckman 
liquid scintillation spectrometer. 

Results 

Figure 1 (A and B) shows the profiles of 
ELPs released into the culture medium in 
response to nicotinic receptor stimulation . 
DMPP (50 1tM) significantly increased the 
secretion of ELPs found in Peak 4 which have 
a molecular weight of approximately 3-kDa 

since they co-elute with peptide E (3.2-kDa). 
Peak 4 contains upto 85% of the total immunore­
active material recovered in the culture 
medium after stimulation of the cultured cells. 
When cells were stimulated with 56 mM 
K +the molecular forms of the released ELPs 
changed. As shown in Figure 2B, elevated K + 
caused a significant increase in the secretion 
of immunoreactive material found in Peaks 1 
and 3 as well as Peak 4. Peaks 1 and 3 contain 
ELPs with corresponding molecular weight of 
approximately 20- and 10-kDa since they co­
elute with blue dextran (20-kDa) and cytochrome 
C oxidase(12-kDa), respectively. 

Compar is ion of the Bio- Gel P-10 
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profile of culture medium shown in Figure 18 
with that in Figure 28 reveals that elevated 
K + causes a s ignificant rise in the 
percentage o f immunoreactive material 
recovered in Peaks 1 and 3 (Figure 28) when 
compared to the effect of DMPP (Figure 18). 
Whereas DMPP causes a secretion of about 
85% of immunoreac tivity as Peak 4, depola­
rizing concentration of I<+ results in <?nly 
37% of immunoreactive material secreted 
being found in Peak 4. 

Discussion 

The results reported here are consistent 
with the results obtained from perfused 
feline(6·7l adrenal glands in situ which showed 
that mild stimulation of splanchnic nerve (1 5 
Hz, 15 V, 1 ms square pulse, 10 min) produced 
secretion of small peptides predominantly 
whereas drastic st imulation (50 mM K + or 
100 µ M acetylcholine) brought about the 
additional secretion of ELPs in the form of 
larger fragment of the precursors. 

The release of ELPs from chromaffin 
cells would be expected to produce a corres­
ponding alteration in the cellular content of 
the peptides if there is no replacement of the 
lost peptides. However, whi le stimulation of 
chromaffin cells with 50 11M DMPP or 56 mM 
I<+ results in a decrease in the cellular 
immunoreactive material found in Peak 1 that 
in Peak 4 remains relatively constant (Figures 
10, 20). Moreover, it is apparent that stimu­
lation by these secretagogues leads to a 
signi fican t secret ion of immunoreactive 
material as Peak 4 (Figures 18, 28) when 
compared with their corresponding controls 
(Figures 1A, 2A). Despi te the significant rise 
of immunoreactive material seen in Peak 4 of 
th e culture medium, the cor respond ing 
cellular immunoreactivity in Peak 4 does not 
simultaneously decrease (Figures 10, 20). 
Thus, the results suggest that cellular repletion 
of ELPs found in Peak 4 occurs concurrently 
with the accelerated secretion induced by 
these two secretagogues. 
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The significance of these findings is 
two-fold . First, as the extension of the in vivo 
demonstrations(6-7, 11) this study suggests 

that there is se lective secretion of the ELPs. 
Mild stimulation might represent the phy~io­

logical response through splanchnic nerve 
stimulation resulting in substantial secretion 
of low molecular weight ELPs probably from 
the mature granules that contain the small 
biologically active enkephalins. Alternatively, 
drastic stimuli leads to the secretion of 
partially processed precursors which are 
probably from the immature granules. The 
difference in release patterns of the ELPs in 
response to specific stimuli further implies a 
different role for the various ELPs released 
from the adrenal gland. The small ELPs may 
produce an immediate physiological effect by 
acting on peripheral t issue~ such as the heart 
or the vasculatures. The larger ELPs may 
cause a subsequent delayed effect due to their 
degradation to small peptides by blood borne 
proteases. Another possibility is that the large 
ELPs may be gradually processed to small 
peptides by blood borne proteases during 
transport to the brain. The resultant small 
peptides then may interact with the opiate 
receptors at or near the blood brain barrier or 
be transported across the barrier into the 
brain(15) and exert their effects. The latter was 
shown to be the case as exemplified by the 
behavioural effects of pharmacological doses 
of opioid peptides given systemically(16-17l. 
Further elaboration regarding physiological 
significance of this differential secretion 
remains to be explored.Secondly, the observed 
cellular repletion induced by DMPPorelevated 
K + sugges ts that there is a 
stirnulus-secretion-synthesis coupling of the 
opioid peptides in the adrenal chromaffin cells. 
Stimuli that cause depletion of cellular ELPs 
by secretion may also activate the processing 
of pre-existing precursor peptides to replete 
the secreted ELPs. Therefore, the homeostasis 
of opioid peptides in the chromaffin cell s is 
regulated and the ELPs can be released in 
response to stimulation. 
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Toxicity Study of Orthosiphon grandifo/us 
Yuvadee Wongkrajang•, Thanomsri Vongratanastit .. , Kanit Atisook ... , Pranee 

Jaiarj*, Penchom Peungvicha• 
• Department of Physiology, • • Department of Pharmacognosy, Faculty of Pharmacy 
and • • • Department of Pathology, Faculty of Medicine, Siriraj Hospital, Mahidol 

University, Bangkok, Thailand. 

Dried leaves of Orthosiphon grandifolus have been used as a remedy of kidney 
stones. Dried leaves and stems of the plant were percolated with hot water. The extract 
was lyophilized and yielded 24.0% of dried powder. The median lethal doses (LD5c) 
in g/kg of the extract in animals after single intraperitoneal injection were: male ra ts 
;;;;: 0.93, female rats ;;;;: 0.81, male mice ;;;;: 0.70, female mice ;;;;: ·o.84; but no lethal 
effect was found after single feeding of up to 5 g/kg body weight in both ra ts and 
mice. When female and male rats were fed daily with 0. grandifolus at the doses 
of 0.5, 1 and 2 g/kg body weight for 30 days, there was no change in weight, blood 
chemistry (SGOT, SGPT, BUN) or the histopathology of major visceral organs, i.e .. 
kidney, liver, heart, lung and spleen in comparison with the control group. The results 
from this study demonstra ted that 0. grandifolus has low toxicity when given orally 
in the animal. 
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-~ .... __ ,. 
180-200 nm Yl-3 2 lVlf'I mrnu"lmviun Swiss 

\I , 

a lb ino ,l1mrn 20-25 nfl.J .X-i 2 mf'I r.i1n~uu 
~111tf Y1V11'l'i) -lLL t-i-3'i11Pi l.J\-11:)YllJ1illl.JilVll'l 

mm nVl~l.lU 1Yl1W11 \Jlll'l :; ~ -3\-1 qJ1l-tU'lVILU.J'l 

" " !11 cf " 1111nLlit-l lll'l'l\JVILuutJ-ll'l:;L'illlVI pe rcolate r.J-lll\-1-3 

'-'cV1\-IU'lVILLJ..:'lmrn 300 nfl.J~1uJ1f'ilu r.iw1~~11 
" " 

~nviw1illmrn 1,800 ijl'l~~lllj w1~1rnnvilh 

~·t~1tJ lyophilize r.iu1~~1rnnui11iX-i \-1\!n 72 

nfl.J ,11~1rnnvi11iX-i~l~l'l :;l'l1t11mI1niu L~'i)H 
1un1rnviMiu wli:)Ylt111u~1111YJvil'l'tl-l 

n 1rnui~'tl\Jl'l'l 1l.JL tluYili 1 u ~ li11Vluil'l'il-l1 ~':)fi 
" I - cl 

1111-3 1 Ul-lU 

Wlil :U tirn'liu 1 u mrt1111vitin11lf 'tlu Y11.itJ1 n 

lfmJ~1rnnui,,..qj'1"1u1ui11l.J'l~l'l:;l'l1ti1mJ1ni"u 11n 
V I ..,. \I 

il't'il1'lLl'IPI~ 3 n~l.J 1 l'l:; 10 lil'lUl'llJ'tlU1VI l, 2.5 

111'l:: 5 nfl.J J1"1un~1rnnvi1LiX-i1iihinfl.J l'lf-i . 

1~ti1 "1wn~l.J~ 4 Ltlun~l.Jl'l'l\Jl'll.JU'tlw~1mI1ni°w \J , , , 

~-i1nm·i~Pimrn~1-i 1 'lJ'i)-3\-lU 1-rlu :O).J L~'tl'tl1\-111 
" \I 

'i)1l~lJ\J n~1).JLU'i)1n1-i ·irnnn mti1r.iivi -X'tl..i1~w ' 11'l'1 

r.iviuu~n~1u1u\.lu1111tJ mti1u 7 iu vhmrnVll'l'i)-3 
\I 

1'iiu1~tl'lnutl1 irntti ViP11i'.iti 
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Yi~L :UtiuVliu1 u i1u Ciu4'm 1uitimrlf 'ilu vi1-i 
\I 

tJ1n vhmrnvil'l'tl-lL'iiui~mnu'-lu'il11 
\I 

Wlil:Utirn'liu1U"1W'im1uitim1iilvi1'l11\-lu1-X'il-i 
\I 

:Uui~1rnnui"1 qj'1i1 u1vi11l.J1~.il'l:; l'l1tJ 1 mI1nim~1,,..f u 
dd\I \I\.' I 'VI 

'il01 'iltl)L'iJ1Yl1'3\-IU1Yl'MLLniltt'111'l1Yif'I~ 3 n"ll.J 1 l'l:; 
" .... " - . .... 5 li1'l Ul'ltl'IJU1Ul 0.5, l Ul'l:; 2 nm U1\-1Un~1j 

~n11miX-i1iitl'lnf).J l'lf.i1~m ~un~).J~ 4 1tlun~l.J 
" . \I , , 

d • .... • - d " \I " 
l'l'l\Jl'l).J 'ilUIU1nl'lU~1\.\rn'ilVIL'll1Yl1'3\.\U1Yl'i)'3\,\U'lJ1'l 

, \I 

~-i1n111Y1~Pimrn~1-i 1 'il'tl-ii1tt'IJ11L'llu1~mnum1 

Y1Vll'l'll'1il1-i!Ji'u r.iviuu~w<i1w1wi1u1111timti1u 7 iu 
\I 

1 u\-IU'll1'lL Yif'l1i1mhmrnvi~'il-lL 'llu1~tl'lnutl 
\I 

WliLiilt1uYiiu1 u \-lu Ciu~ n 11uium1iilui1 -il1vi1-i 
\I 

"". 1c1 ... 
\.\U 1Yl'tl'3 Yl1n11YIVll'l'il-ll 'i1ULU!ll'ln\J"1\J'IJ1'l 

\I 

m1fi1u1mi11 median lethal dose (LD50) 

fi'i1u1m~1 LD50 LLl'ld'l-3fl'l1).Jl~'iliJuYif'llt11'l:; 

95 1111l.J:)fi'll'i)-l Thomson 11\'l:; Wie1( 4• s) 

Wli~-iii!ltirn~iu1 ui1u'lJ11 11u-ii1u'l11'lL l'lf'l1iiu 
\I \I 

Luu 3 n~).J 1 l'l:; 8 vi1 U'tlu~1rn:;l'l1tJ'il'tl-i~11 - ,, 
~nUl\.\[\j1"1U'lUlLll.J'l 'lJU1VI 0.5, l Lll'l:; 2 nf).J 

J1i1un~11~nuiu,X-i;iihnf).J ~nn~l.J\-1~-iu'tlu 
~ .:.. ~ I ~ , - ..S 

u1nl'lU \-IWtl1'lYl'3 4 nl'll.JUU'ilU~11MU! \,\j'i) 
\I . , 

J1niuiul'l::l'lf-lLUUl'll'l1U1W 30 iU~'i)Lti'i).inu 
i-iJ1i1ffnmJLrl'ilL~l.Jvhmrnui'N'tl-llll'l:; 1 wiu~ lo, 

\I • .. -15 Lll'l:; 25 'IJ'll,ln11YIUl'i'l'i)'3 l).J'i)flj\J 30 'lU L"l1:; 

l~'tl111r.i1ntJl'l1tJ\.\1'1\-IUl~'iliui % hematocrit Ll~'l 
\I 

V a - I d 
11-iu1~'N\J\.\\~Ul'lt1 ether Lnu1111'tlt11-ill'l'il uir.i1n 

abdomonal aorta, ~Ullt1n'ilf).J L~'llU1>.J1i11illmm 
1' I ,_, V 

SGOT. SGPT, BUN "11n\JUm\-IU1Yl'tl-31111'l'tlV11lU'l 

1tJr.iui1-i \-l\J1'tln lliui~11r.i U'tlui !Jiu 't111 LL'« :; >!1).J 

1tJ1i111r.iui histophatology ~1un~'iM"ll'l~mr vh 
\I , 

L'ilu1~ll'lnutl1,rnuvi1rr ~1~1-i 1 fi'il ,l1,,..un, 
\I v 

SGOT, SGPT, BUN lll'l:; %hematocr it li1l.J1 

"11~1vi1-i~0Pi LtffornYiurn:;i1~1-in~l.J~1Mu~11 , 
~nUl\.\qJ1"1U'lUllll.J'l1U'dU1Ulvl1-l 1 nun~).Jl'l'l\Jl'l).J 

o ~ I , , 

Yiif'llu\I1niutuit1H Student I-lest 
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e.ian'Ul~riGl'l\JLU1:ri\'l'Vlqj'l'VIU'UILUJ'UL~\'I n11 

~ri~LULL'il::~,rnciJ1,..,u'l~Ll).J'l LLlX..itP"1um1 percolate 

LL~'l\h~11~nP1\I1).J1 lyophilized r.i::1~~11~riP'ILLlX..i 
2<1% ru'il ..iJ1,_.,UnlULL'il::~-l LLlX-l 

fl 1'l3J L ii u iht LU!J\JW i u 'lJ il \'I a'l u a ri 61\1 qj'l 

'VI u 161LL3J -;i~'L 'VIL611Jn'lt1 th1 u m 11 lX1l11~ ri~ t~u 
_'f ~ "" 1 I I 

n11U'il\Jf'11-ll~U'l \J'il\J1P'llll1-l 1 LLn,..,~'il1'lLL'il:: 

,..,~Ciu4'm hh'lu~1i:l~~1Yl~'il'il-llll1U LL1l::hh'lum1 

LU~UU1LU'il-lYiq01nnwu11..i~~1"Yl~'(l1l-lmu,..,i..in11 
u'ilu~1rnri~ 

fl 1'l 3J L ii u \:i1Huu \JW i u 'lJ il \1 a'lu a ri Gl'Vlqj 'l 

'VIU 1 61LL3J -;i~'l 'VIL6l!J n'l ti UGlL ti'l'VI 'il 'li il \1 Lrl'il 1 \X 
~~ "" " "" t"" 1 ~1rnnP'I L P'!Un11'il~l'll1,..,\J1Yl'il-l l'lNl~U'l \J'ilU1~ 

!111..i 1 Llrl,..,\~'il1'l LL'(l:;,..,,~(iu4'nrnu~1i:l LD50 ~-3 

~111..i~ l ~~1°YIP'l'(l'il-lr.i::~1umu1u 12- <18 i'lt ).J..i 

~ I "" "" V ~ tl I L~U"l::l'l'il U 1 ).J'iJ1n11'l!lJ'(l'3 LL'il'llll1UL 'ilU1'3~ '3U 

1,Jv1u'il1nwnn,..,r'il\.l'ilUn'ilu~1u 

fl 1'l3JL ilu \:itifl\'ILQ !J\JWiu'Lu 'VIU 'lJ'l';) 1::,..,~1..i 
" 

m1u'ilu~1rnriP'l'ilu1~ o.5, l, LL'il:: 2 nf).J ~11 

~riP'l1LlX..i1nl'il nf).J un,..,u'lmYlniud'.Jw'l'(l1 30 i\J 
\J , 

1,J)j,..,,~~1ur.i1nfo~'il'il-l~11~ ri~L'(lU 1,JVluinh' cu:: 

,..,111.,'1n01mrn ~NP'ltln011tlr.i1nn~).Jfl'ltJl'lMrl'ilLUfou ., , , 

65 

" q I I 

l YIUUl'l11111-l 1 ~'il U1~Un'1T'l t/1).J1ni~11Yl1'1 

1'l1 l'l i:Jl\Jl~'ilP'I (SGOT, SGPT, BUN) LL'(l:: % 

hem a toe rit 1:: ,..,~1..i n~>Jl'l'l tJl'll.J LL'(l:: n~>JYl~'(l'tl -3 . ... , , , 
Lil'il~U~P'ln1rnP'!'(l'il -lVlu~1hJ11~nlll 1..iriu (nl~ l 

, \J 

LL
0

'il:: ~1n..i~ 2, 3) r.i1nn11~n"l~'ilim::mu1 u 

Vii1ri'c\J 1~1Ln ii'l1r.i tl'tl~ PTu >Y1>J LL'il:: 1~ 1,JVlu 

YiU1fl~111Yl~~P'ltl nPi~L ilu~'lU~1l tl~11 \J,..,\J~-3 d 
' \J 

n~>J ~'luinb'cu::i3P'!tln01 Vl'r'lur.i1n mrnnr.iY11..i 

n~'il'3,'il\'lPIU~i1~nJ (~111 -3~ <1 ) 1~Llrl 111'l::l~'il~ 
~-ll\J,..,'(l'ilP'!l~'ilP'l~\'IUL\JU'ilP'I 

Gl'lti'l\'lfi Median lethal dose (LOSO) LL'(ld'l ..i 
' ' ' d ..... ..::.!" .... 

l'l'l1>JL'll'il>JUYl1'ilU'(l:: 9 5 'll'iM~1rnnP'I 

"" ~ " ,..,m1ur.immP1r.i 
\J \J 

"" ~ "" ,..,w 1u r.inn 'r'lf'IL).JU 

LDso 

(n.1nn.) 

0.93 

0.81 

0.70 

0.8 <1 

( 0.63- 1.38) 

(0.59- 1.12) 

(0.<10- 1.2<1) 

(0.<17 - 1.<19) 

Gl'ltl'l\'lfi 2 % hematocrit 'll'il -l L~'ilP'l~L"l1::r.i1ntl'il1um..i,.., ~'il1'lrii''l~LV~::oi'lLi:lu Lri'il1Mu 

~1rnri~~1 lXm..itl1nmu l LOi'ilu 

% hematocrit %hematocrit 

1 u ,..,u'IJ1'loi'lrr 
\J \J 

hrnu'il1'loi'lLi:lu 
\J 

n~>Jfl'lUl'll.J , , <19.6 ± 3.5 <18.0 ± -3.6 

~1rnriP1,..,cY1,..,U'l~LL).J'l o.5 n:mn. <18.8 ± 3.6 <18. l ± - d.5 

52.0 ± -6.2 <19.5 ± -1.0 

52.0 ± -3.3 <16.5 ± -d.2 
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' 
9l'Ul'l\1.gi 3 C-J'ilmrnnroi\.lw1Yi'll'tl'1 rilu 1ffl 1vimr.i1::L~'ill11r.i1n abdominal aorta ww~1'l 

" fJl'lt!LL'tl::fJl'lLiltJ~Yh1 \X~'illJ~'ltJ ether Lrl '1:l 1 \X~1rn nV1\.lqJ1\.llJ'lVllL>-J'll'lr U l L~'lllJ 

SGOT (µ/ml) 

~ ., 

69.6 

± 8.3 

~11MVl\.IC\)1\.IW'"lVlll>-J'l 62.4 

o.5 n.;nn. ± 7.2 
~ ., 

~11~nm1rlJ1\.IU'lVlL\l.J'l 7 6.2 

l n.;nn. ± 2.7 
~ ., 

~11MV'llHlJ1\.l\J'lVllll.J'l 7 5.0 

2 n.;nn. ± 4.0 

49.8 

± 4.5 

50.3 

± 7.0 

54.0 

± 6.4 

48.8 ' 

± 1.5 

SGPT (1dml) 

16.0 

± 1.7 

17.0 

± 1.7 

17.5 

± 1.5 

15.4 

± 3.9 

15.6 

± 1.7 

14.0 

± 3.1 

15.9 

± 5.1 

13.9 

± 1.1 

BUN(mg%) 

21.8 

± 4.9 

20.0 

± 1.4 

23.6 

± 3.9 

21.4 

± 1.3 

20.2 

± 0.4 

20.5 

± 0.5 

20.0 

± 0.5 

22.5 

± 3.0 

<A'l6'l\1cVi 4 C·J11n11Dl1')~inHru~Y1'1~n1U~Jl1()"tJ'll'3 ~l01 tJ'llQ) 1 \J "1U'U1'JL ~Pir!Lll'l~L,14P\LiJu Jl1tJ~~-.l~l~flJ~-1J 
" " 

~nvi\.lqJ1\.l\J'lvium 'llu1vi o.5, i u-u:: 2 nfwnhn f>-J mu 30 iu LYiuunun~>-Jf'l'lUA>-J , ' 

1Gt n~>-Jf'l'llJ~>-J (n=8) tJnPi (8/8) 

~1rnnvi\.lnj'1\.lwlvi1Ll.J'l tJnPi ( 8/8) 

5 n.;nn. (n= 8) 

~1rnnvi\.lqj1\.lu'lvi1Lwi tJnPi ( 8/8) 

l n.;nn. (n= 8) 

~1rnnvi...,qj1\.lu'lvi1Ll.J'l tJnPi ( 8/ 8) 

2 n .;nn. (n = 8) 

ti eivi n~>-JA'llJf'1>-J tJnPi ( 8/ 8) ' , 
~1rnnvi\.lqj1\.lu'lvi1tl.J'l tJnPi ( 8/ 8) 

o.5 n.1nn. 

~11~nlll\.lnj'1\.lu'lvi11l.J'l tJnPi ( 8/ 8) 

l n.1nn. 

~1rnnlll\.lqJ1\.IU'lllllll.J'l tJnPi ( 8/ 8) 

2 n.;nn. 

YilJ\.IU'll>-J calcification 1u renal tubules (1/8) 

'r'IUm'l::L~'llVl~'1lu interstitium (2/8) i'ilJm'l:: calcifi­

cation 1u renal tubules (2/8) 

''llJ111'l::L~'llVl~'11u interstitium (1/8) YiUm'l:: calci fi­

cation 1u renal tubules (1/8) 

YilJm'l::L~'llVl~'11u interstitium (1/8) 

v-ium1:: L1i'lllll~..i1u capillary (818) 

YilJll1'l::L~'llV1~'11u capillary (8/8) 

-,~um'l::L~'llVl'll'lln1utJ'tllil (118) 

'r'IUm'l::L~'llVl~'1lu capillary (8/8) 

YilJ'l-lU'll>-J granulomatous lesion (1 /8) 

v1um'l::L~'iW1~'11u capillary (8/8) 
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v 
0 <al 

'U1vt'Unvt'Y 
<al cu 

(n433J) 

300 

280 

2eo 

240 

220 

200 

190 / l --------1 /·.,,.... --
/"" 

170 

150 

1 7 14 28 

CT-----6 · ntj>Jfl'lU~lJ 
0--0 - ntj>JiMUl'l1nlnV1'-lqJ1'-IU'ltr.ll>J'l o.s nflJ!nn. 

O----CJ - ntj>Ji~fu111rnnvi'-! qj'1"'u'lvil11.J'l i nflJ!nn. 

0-· - ·-0 - n~lJMfu111rn nvi'-lt\J1'-'u'l.tr.111.J'l '2 nflJ!nn. 
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4 I ... ,,, 

r.i1nn11f'lm~1'1\J')1 1l11MV'lVIC\J1VIU~VlLU.J'l 

~1.n1viun11u'ilum-lth n 1 u~t111°Vlvi-N'il-li1Yi~u'ilu 
L'r'ln::u>Yu'ilu1u'IJu1viJ.J1nn~1 5 nfwii1-NnfJ.J 

~-lLvl1nu 20.83 nfJ.Jlii1-NnfJ.J'IJ'il-l1ULl'l¥-l nhJvh1'!¥ 

~"1rlV1V1'i'l'il-l"11U ~'lun111l¥miJ1~u'lvi1L).J')1viun11 

:.lvi1l1rnrivi1-il1'ii'il-l.X'il-l 'r'lu11iliil1 LD50 'iltj1 u 

'ii'l-l o.7-0.9 nfwiihnfJ.J ~-l1vl1riu 2.9-3.7 nfw 

ii1-NnfJ.J 'il'il-l1rn1'1¥-l ~-ln'il11i'lYl~Pi'ilu-il1-l~1 LL~ 
r.i1nn1rnvi-N'il-l'ilti-ltb::1 Vlf'lfoL :'iiutviu Grevenstuk 

.,..,IJ'l1U'it1VJvi'i'l'il-liilil1l1rnnvimW.nnt-1q}1t-1u'l1il11>.J'lL1'l¥-l 

Vll!n 4 nfwiil-NnfJ.J 1'll11tl1m~m~'ilvin1::11hu 

tlnn!J~1m::~1u1ilmu( 1) u~1 umrnvi~1iNdd'.Ju 
c:I ..., t.I \.I I \-' 

n11'UV11l 111l nVlVI C\J 1VIU'lV1LlJ.J'lL 'il1'l!'il-lV1'1)-lVI\~ 'IJ1'l 

L1-N::Munu4'n1 r~-N~L~-l11uin~1-lriu ~t111Vlvi-N'il-l 
" 

r.i::t111umu1u 12-48 i'lLJ.J-l muMi-ln111~fu1l11 
1lnvitviur.i::il'il1m1~J.J Ll'i'l::mu1tl'ilU1-l1l-lU 1iJil 

.::!I ... 4 
'il1n1rn~um'il'l!n 1l11 M~n11t111u'il1r.i1 U'il-lr.i1n 

..., dcl " I "' ..:t 'V I d 1l1nl mWl'ilVll r!l1V11-l'l!'il-lVl'il-l ClnVllll'l!J.Jl 'iJ11ln1::ll 1lL 'i'l'ilVl 
\I " " 

1~h1-N::ilmJ.J1ru~-l 1l11~1.'iC\J~l'iU 1 U\.-lqJ1VIU')~UJ') 
Piti1tltJT~1:iiuJ.J~-lilth::J.J1cu o.8-4 nfJ..13(2. 3) illmru 

l tltJT~1:'iiuJ.J1 u1~'ilVl~~-lJ.J1n n11tln~'il1r.i1 ilu ~11 M~ 
1'!¥~t111°Vlvi'i'l'il-l1J11U 1\i'il-lr.i1mh1r.i1.-1~vi1v'lu1!1\(6) mn:: 

ttltJT~1'lluJ.J1m~'ilV1~1~J.JJ.J1n 1 r.i::vh1'1¥n11uutlT'l 

11-N::'i1111nm1Lv'fu'll'il-lir'l1r.i'i'IV1M"lUVIUVlLv'lu1~ l'r'ln:: , 
~1J.J1rn1tl'i'IV1 excitability 'll'cN L'l!'i'l~n.X1J.JLd'il 
~'l1r.i(6• 7 ) Ll'i'1::1rlmts4'ml1~11~riV1Mcij'1V1U'lVlUJ.J') 
10% mJ.J1ru o.5 il'i'l~~11111~J.J'i'1-l1u~'l1r.i'l¥'il-lUU 

'll'il-lVllfll1'l zj-lll'il'lU'1l tj1u organ bath ~il~11 
'i'l::-N1u Krebs uni'iltj Yiu~1n11uutlT'lLl-N::'i1111n 

mnoi'u'IJ'il-lir'l1r.i'i'lvi-N-l F1~1unrnrl'il1~J.J~1rn::-N1u 
LUtJl1ll:'iiUJ.JFl'N'ilhol 5% mJ.J1ru 0.5 il'i'l~~!l11 ofoYu 

'il1 r.i1ilu1tl1~~1~t111°Yllil'i'l'il-lt111u 1\i'il-lr.i1n~~'ll'il-l 
Ltfoi1lL :iluJ.J~i'l'iltj1U1l111l rlVlVI qJ1VIU'lVlllJ.J'l ~-l 
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C111-lriuf'11u'ilm~1'1J'il-ln11Hmtl 1 uuhn1 VJu11 

VI qJ1VIU ')lilllJ.J'll ilu tJ1nviir'l1 <11il nU'iltJ \I YIVlU\ICJU 
" 1unruU1-lFIU ~-lH'Lil'ilLlY'llti-lulUll~'N-lh Vl1'1l 

v'lum::4'uVJfA1-lin'ntlu-N-ll~'ilriumrnviir'l1r.i( 1 ) 11~ 
" ilu1-l11u~1u~1futl1::VJ1u1u~viV1i'ilv'fJ.Ju1u1'1¥ 

1-il'J.J-llumn 1. r.i ::l·i11~nFl~u1~ ~'l~r.iiu( 1 ) zj-l 
... • F-! '1.1 ~ ... 1 .. ... .. :.t <I " 'il1"'1Lnlil"l1nu1J.J1ru L utJl~l'l!UJ.J Ul'N'illilVllYiJ.J'iJUl'.'lnU'ilU 

<11nm11~fut-1cij'1V1U'lVlLIJ.J'l r.i::vh 1'1¥ir'l1 r.i1v'lu11'l 
" I 

~u 1 Y111::1 tlt1T1l1 :Uuii <1:: 1tl1tl~uu11tl-N-l resting 

membrane potential ~-lvh1'1¥L-ll11n-X threshold 
. .t ~1 ..... <I .t ~'1'6) potential J.J1n'IJU Vl'l "l"l-lltJJUl1'l'llULVl' 

1 UVIU 'IJ1')YiU11VIUn~J.JV1Vl'i'l'il~ll'i'I:: n@).Jjl')UFIJ.J i1 
\J \J , ·; , 

J1V1untlT'l P11 SGOT, SGPT ~-l1lluiil1t.l~~n11 
vi1~1U'il'il-ltJlU, Pl1 BUN zj-l1uuiil1u-l=!m1vi1~1u 
ru'il~1Pl nJ.J.X~ % hematocrit 1i.111111n11h~riu zj~ 
LL1lVl~~11l11~riV1V1cij'1V1u'lV1LL).J')tl 1i.lilr~mumum1 
vi1~1urJJ'il~lliu, LtJl IDJ.J1ru1iiviL~'ilVlLLlil-lLl'i'l:: n11 

1r.i1C\)1~u1Pi'll'il-l~t111°Vlvi-N'il~ 1rl'illliVlL'il1 tJTu, LtJJ, 

ir'lh, tl'ilvi IL-N::iY1J.J 1tlm'l"l~ histopathology 

nLJ.ll1UFl'l1J.JtiV1tln~ Ll~V1-l~1Vl~'IJ1') V1U~'il~11 . 

1lrlV1VlqJ1VIU'lV1LLJ.J'l ~U'ilU1U'ilU1Vl'5'U'i'I:: 0.5, l 

Ll'i'I:: 2 nfwiit-NnfJ.J (1vl1riu1rn1'1¥-l 2.08, 4.16 

ll'i'I:: 8.32 nfwii1MfJ.J) U1U 30 '5'u1!1\~ ~')U . ' 

111'):: 1 ~'il V1f'i-l1 u V1-N 'ilvi1 ~ 'il vivh1u1 u u'il vii ilum'l:: 

~l1u1~11lJ.J'il 1 trnu~H1 un1rnvi-N'il-l 1il1l1mrn 
\I 

LLU-Nim11tiV1tln~<11 nmrnV1'i'l'il~1~ ( 8) ~'lu gra-

nulomatous lesion ~Yivlutl'ilV1'll'il-lV1U!li'lV1d~ 
. \I 

'il1<11llur~-Nr.i1n n11~1i n'il1'-i11L-il11 t11 UVl'i'l'ilV1'i'IJ.J 

i.hultl~tl'!lvi 1!1\'\ 8) l~mfi~ml1~~1f'i C\J~l~u 1 u Ltn ~'f 
\I • 

calcification 1lJ renal tubules 1llum'l::Yi~V1 

t.Jn~~'il1<1n'1l1'1¥1iiV1n'iluti'lluvi1-l1Qiuu~~1'l:: ~')u 
1l11 ~Pl1~'1l111~m-li'il-lnu'il1V11rn1'ilJ1~J.J( a. 9 l , 

., 
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SU\.I • 

11nnn·u~m~1fl'l1).JLi'.JuYll!t 'll'il'3~1rnrivi111qj1 

VIW)Vlll).J'l zj'3~ rivi tviu'lfi percolat ion n~'lvi11 iX 

~11~rivi11iX'3tviu lyophilization 9u1!il~11~ri11miX'3 

ll 'i'l ::;riti ti 1~ 11~ ri VllL ,x '3d 1 UVlVl'i'l'il '3Wlil~ UUVii \J 

1u111~'ll1'l LL'i'l::m~nu4'm wu~1ilYiHuti u).J1n 

1rl'll 1111'1~un11lf'ilu 1 m1:;u,rif<im1u'llu1vi 5 nfw 

nfanf).J zj'3 lrltif'i1W'lCUll~'li'lU~1lUU 400 LvJ1 

'll'll'3'llU1Vl~flufuth::vi1u (1v11riu'llu1vi 0.08 nfw 

iit'i'lnf),J tviuPivi~1P1u111t!n 50 iit~nf>.JfutJ1::mu 

VlqJ1VIU'lVlll),J') 4 nf),J) hJViui1111YlVl'i'l'il'31i11U 
• .... ~ .... \.I " " 
~1mUn'lrY!Vl'i'l'il'3'ilVl~11~nVlL'lJ1VIU1Vl'll'3'il'il'3VIU'lJ1'l 

\I 
q ...,. I ""4 I ... I 

IL'i'l::Vl~ClU9m ViU'l1).Jfl1 LD50 u1::mcu o.7-

o.9 nfwnt'i'lnf).J zj'3Lrl'ilf'i1U'lCULL~'lYlU~1LUU 
4 5- 5 5 L vl1'JJ'll'3'lJU1Vl~flUfutl1::vi1u ~'IL Vllil~l1111 , 
VlVl'i'l'il'31i11U 'll19LUUL m1::ll).J1 Cl!t UITT~L :"iitJ).Jl U~11 

.., ~d.,: x 
MV!Yl),JL Yl),J'iJU).J')n 1 um::1L~L~'llvivi11iX~'lL9lill1 

vivi'i'l'll'3111~vi1P1u1!il uul'llcl1'3hri1111),J tviutlnPi1fin11 

1-D111 qj1111u'lVllL),J'l L un11fnH1 rih11!ill ~'rlfi n11il1vi 
... . 

\.I I I \.' ~-~ I 

L'll'lr1'3n1U'il~IL'i'l'l n'lrY!Vl'i'l'll'3UYl1Li~'ll!llr'l9~'llU'l1 
... ' 

n11 iX~11~ nviw:Uvi1 'iJ1m-l~'il'3'r1'll '3 ~'3~::vi1 t iXil 

m1~VJ~).JL'iJ1~n1::11~L~'ilvi1!il).J1nn~1'llim1fut.h::m~ 

IL~')9:;iJr.J'i'l'lltl1'3h LL 'i'l::91 nn1rnV1'i'l'll'3LiX~11~ riviw 

LLrlVl~'lJ'l'liW'i'l:: 0.5, l LL'i'l:: 2 nfwnhnf),J (Lvl1rlU 

62.5, 125 LL'i'l:: 250 Lvl1'lJ'll'3'iJU1Vl~L-Dluflu) \J1U 

30 iu i'IU~1llil1YlVl'i'l'll~YlUuJ'lltJ'ld1~ 'llU1'311nlil1),J 

m11-D111qj1111u'lV1LL),J'lfl'ln::i'3'ilW1vi1 wn11f utJr::mu 

mn::~1n1Hmmnu1tl, L-il),J-UULnu1tl 1111'llli 

1 u~ Vl 9:; ilr.i'i'luJ 'll'il!llr1 n11LvlU 'lJ'll '3~'l l 9tJU'ltJ~Li'.Ju ,. 
hfl~'ll9 ~'3l'l'ln::i'31i'.JufiLPIH 
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ViWM1U'lYlU1Pl1~111f 111fl'l'i11~T11Ylm flCU::1nt{'i1-

P11~111f ).JV111vimiu),J~Vl'i'l ~1!il~'lU(i,jll'i'li1111vivi'i'l'll'3 
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nHLVlVi),JmUfl1 u'1livi Lti~lu LYm~tVi1~n~ , 
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Basic Programming for Learning Evaluation in Pharmacology Course 

Nisamanee Satyapan 

Department of Pharmacology, Pramongkutklao College of Medicine, 
Bangkok, Thailand. 

Learning evaluation in pharmacology courses for medical cadets and nurse 
cadets contains accumulative score of many tests , and the criteria for grading 
include both statistical analysis (measurement) and subjective analysis Uudgement) 
with minimum passing level (MPL) set by the department. Thus computer programe 
like Lotus 1-2-3 could not serve this purpose. As Lotus 1-2-3 is not able to 
demonstrate sorting score-which is the basis for giving judgement. However, 
programe in BASIC language, called EXAM.BAS, was developed in order to solve 
such problem. By this programe mean, standard deviation (S.D.) and score sorting 
with letter grade can be calculated ,using 0.9 S.D. interval for each graded range. 
EXAM.BAS can be used by anyone with or without knowledge in BASIC language. 
Consequently.it is also useful in learning evaluation for other subjects as well . such 
subject must have the following character.isl ics : full score of each test = 100 % . 
number of students ( = 70 , and number of tests ( = 10. 
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U"l,UU~VlU1n11v1'1Ufl'lllJY1'.HPl'ilfl ULii'il 'IL YltJ 

n1'l~1!11tJn~1r'l>.nn vhl~vim..:im1~mn1~1>J1fl1-, 
fl'll).JY1'l1Pi'llf 1~'/l11tl..:i1u1m1ihlu1Tn~cu::oh..:i 1 

~ ~ . I ~ A". q " 'I " 
nlJIU 1'llJYl'l'l1UV11'1Lfl~'l!')YltJ1~')tJ 1~tJ..:i1umu 

' 
1nl'l!~viti1"l::iln"ln11).J~).J')~1~q; 1 Yi~1>J1rn 

-il'll~'ilU n11H'fl'il).JYl'llPl'llf'Jl'ltJ~'ilU {CAI) 11~:; 

mnfiufl::11uuP1~1mi7i( 1 )'11U~..:J~).J~dm"l1~tJmnrn 
~1L1°"l~i'.it rnnu'lltj'llU1>lLI YiT\.1~1tJ'll'ltilv1'vi'l'ilU1'11 'llu 

word processor ~1'11 (lv1'1n1 CU WRITER 

WORD RAJVITHI d'.Juvi'u) DBase Ill plus LL~:; 

111fl'tl).JYl'lLPl'ilf).J1tJ1::~nP11~v1 3 1Tn~cu::fi1'il m1 

~4'm1~:;Yi(J).IC\J1 n11L~Urn111U~IPl~~V11'1~1n11 

11~:; n111°1tJUn11~'ilU 
• ..... d ~ d ~ . .. • 
~1~rn..:i1un111rnumn1'iluuu ).JPJ'lll!ll m rm 

lli111~1'1ll'iln~11tJ1::n'ilUn11~'ilU n114'~vi1fl~'I 

. ,, 
LOTUS 1-2-3 \.11'1l1umruYiH1tJmnrnL\.1~1U 

1 I .. </_ I J' ~ I 4 ~ " ... 
).J~:;mn 'il1"ll 'il£JU 1umnrn'llu1 \-1).J 1't'i'il1 \.l~'il~fll~'il'I 

nUP'l~1).Jvl'il\ln11L'il't'i1::Li'il..:ifi1v)' lii'IL 'Jlul ULi'il'l'll'il'I 

m1f1~P'l::11uu11~:;P1~1mvi ~'l!1Lfli'll~Vlt11'll'il..:JWm'1tiu 
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LL~::: trm'Tmmmm~'lYlt11~t1YitnU1~n'il·nh~un 
d d o J::~ I - tl 
'll-l>.m11~'1lULmJP1:::11uu\.-1~1t1flN 1uu111~:::'l'll1 1:::n'ilu 

numflfl'll1L 'il-liiu 1umu1 um1PT -lLn rucvf c.J1u~1M1 
<Q, "" '4 • \, .... . !:::: ", 

(M PL) 11U'l'll1L 'llll'lll 9-lvn 1 \.-ln11PlVILn1Vl'ilU~VIYl1ll 
" %. Qi,Q !:::: '"' Pl'il-l'il1nUVl~llYl'W9Yl-l91n'1l1911llt.J~'ilU u~::;n11 , ~ 

l'i1U'lCUYl1'3ftCiPii'lJ.JrlU vl-l\lwhi'.Juoi''il-l'il1~llt.J~ 
n11PlVILn1111~'3LTll-l~1viUfl ::: LLUU 91n~-l~Vln'3~1~VI 
1~'il1-Dtl1:::n'1!un11Yl91Hu1tlfrnn11111 trn:::mm1~ ::; 

oJ' ~ %. - I - " 1'll/IL1'l'IJU LVIU'111nlln11'1l-ln~J.JLL~ :::'ll '3Lnru't) 1111).J , 
i111ntl1:::ft-l~'ll'il-ln1flfl'll1 , 

91nfl'l1J.JITT'il-ln11vi-lmh'l 111fl'l'll11n~'ll'lYltn 

flYl ll1~ llLL YiYlllfll 1ft111fYi1::; J.J '3q!)Ln~1~-llolYli/1~'11-l 

~r1..,ttlrnnrnfl'ilJ.JYl'lLl11'1lf ~L~l1Uol'lllll1li1LU~fl 
.x ,, (2) .t ~ ,,~ J' ..; .... ~ ,, 

(BASIC)LU'il-lPlU 'ilU1'llnrn1uu L\.-l~Yl L~'iln1'll 

f)11'f1LU~flnLYi11:::LUUl11111~L~UU~1U n!JLnrucvfU'illl 
!-'1 ~ tl ~,,I (3) • ~ ,, ~ ,,.., 

Ll~:::LLn L'IJVIVILL ~N LVl'3 1ll Y11L"1~:::111'lnnur~L'iltJU 

~1lloi''il-lL~tJL'l~1 u~:::ri1~-lftJ.J'il-lJ.J1mnum1J.Jn1mrn 
1um1ii1111n1'1..,1 tlrnnrn L m1:::r11111n9'll'il-lmfl'l'll1 
.J \I q ~d ct ~ l.o::iil .,., .J "' 
Yl9:::Pl'il-lU!JUl1l'il nmn 9-l 1J.JJ.JL'l~1L l'm-lYl'tlYl9:::M1-l 

1 tlrnnrn1 m\h ~-lrl'll'tllJL 'llUln11 H'-l1u nil1-l'IJ'l1-l 

mnn~11ol' 

1. urJmJuYin'll'ilJ.J~ (floppy diskette) 'll\J1VI 5 1/.s 
" \'.. 

U'l x 51/.s U'l 'llilvi double sided, double 

density, 48 tracks, soft sectored r.i1u'lu 
I 

1 Llt.JU 

2. Lfli'1l-l1J.JLfl1fl'ilJ.J~'lLPl'tlf 'll~vi 16 uvi L~mmuu 
J 

IBM 1 Lfl1'1l-l 
dq'" q' 

3. Lfl1'1l-ll'iJ.JYOU'tlJ.Jn1:::1/11liYiJ.JYi 

4. 1tlrnnrn BASICA.EXE BASICA. C:O M 

ri1l-lfuH~f1..,1tlrnnrn P11111n1111 

5. 1tlrnnrnP11111n1111 ;'1l EXAM.BAS 

Thai J. Pharmacol. Vol. 12, 1990 

~iin1atti EXAM.BAS 

~ .... .ct cJ..,~ 
'IJUUl'ilu1un1rnuY1nfl:::Lmu J.JVl-lU 

1. boost Lfli'1l'39'UU11n!Jfi1~1 A ) UU9'illl1Yi 

91mru~J.J~Pi1~1 BASICA LL~'lnlll~J.J ENTER 

A) BASICA ENTER 

LOAD" EXAM ENTER 

tl 
• I d J:: ,, 

3. 1'1!9'U n n!Jfl1'l1 O.K. UU9'tlll1Yi'1lnflN LL~') 
ct~c:i.<.J ..... ,,,,:,~ , .J de.., 

9-ll1J.Jl~J.Jl'il~'lJYllJ11YlVI L1J.JPl-lLLUll~'ilYl 251 L1ll'3~1VIU 

1tlii'ilu1 9Un-lL~r~~ 280 ~mi'.Jurnn1111~111'r11uzj.., 
9:::Hu'1lufl:::L1uu0iu1o1 1111uoi''11..,YlJ.JYll'i1~1 DATA 

..... ~ ~ ~ ~d~' 
Ul1J.J\.-l~-lL~'ilVIU11YlVl~nflN 91nUU9-ll'iJ.Jl'ifl:::LLUU 

Oiu ~ITT'il-ln1111iu ui1J.J~-lLU LTtJ-l~1viufl:::LLuuui1J.J 
' d 4 ,,, • ..... 

L~'ilYl91nflULL1 n n-lflUftVIYl1ll ft1M1Un11ft'1lU , 
I J:: ,, J:: ' 

LLITl~:::m-l Yi1'1lJ.JYl-lLLllnfl:::LLuur~'1l-lLLlil~:::flu '1l'1ln91n 

rlUol'lULfli'tl-l\.-IJ.J1U , vi-lPl'l'1lU1-lul'1l 1tld 

251 DATA 64.17, 75.42, 75, 71.25, 69.17 ........ .. 

(!Jl'1lLULi'1ltJ 1 9U\.-IJ.JVIU1H1VILL~'l~UL~'il~ 
u11~1111m.i) 

252 DATA 75.42, 67.08, 72.5, 82.5 .......... .. 

(LTU'3~1viuu11~1111tl9U \,l).Jlllfl:::LL uu \.-IT'D 

9Un-lU11~VI~ 280 LL~'lLLulnrn1) 

280 DATA 60.42, 54.17, 60.83 ................. .. 

ri1MfUfl:::LL'UU~V1'r11u'IJ'11'3LLul~:::u11~111 hloi''tl-l1~ 

1fli'1l..,"1J.J1u • (~iu~ 1 tl1:::n'Du) 
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25 1 
252 

DATA 
DATA 

64.17,75 . 42,75.00,71.25,69.17,77.5,77 . 5,76.25,81.67,60.83,·79 . 17 
7 5 . 4 2 • 6 7 • 0 8 • 7 2 . 5 • 8 2 . 5 • 7 4 . 1 7 • 6 2 . 5 • 6 8 .. J 3 • 8 0 . 0 • 7 3 . 3 3 • 8 4 . 1 7 • 8 2 . 0 8 

253 
254 
255 

DATA 
DATA 
DATA 

6 0 . 8 3 • 7 0 . 8 3 .• 7 0 . 8 3 • 7 4 . 1 7 • 8 3 . 3 3 ' 6 8 . 3 3 • 6 3 . 3 3 ' 8 6 . 6 7 ' 7 5 . 0 • 7 8 . 7 5 ' 5 5 . 0 
8 ~ .83,78.33,84.58,7 2 .50,80.42,91.25,78.33,94.58,86.67,75.4 2 ,87.50 
80.42,72.50,70.42,80.42 , 90.00,82.08,86 . 25,90 . 83,82.92,92.08,76.6 7 

I 
I 
I 

279 DATA 8 2 . 9 2 • 7 5 • 8 3, 8 5 • 7 8 . 3 3 • 6 0 . 8 3 • 7 6 . 6 7 • 7 7 . 5 ' 9 2 . 5 • 6 6 . 6 7 • 7 6 . 6 7 • 7 1 . 6 7 

4. n~ F4 r.i::.1h1n!Jl'11~1 SA~E" UU"l~fl1l'i 
~ 1 "- , .. ~ I ' " "' " 1 ,., r.i1nuu \H'Un'i'l1 1!HY1~LnUf1::LLUUYl~n-3 ~)..JUQ11)..J 

I" I I 

lli'il-3n11 1uYii11~tt'il~1EXAM8 (~-3~J..J1Utl-3 

f1::LLUULnuii1~fum1~'ilUU'ilU 8 f)f-3) LL~'ln~~)..J 
" ENTER ~_,\l 

SAVE" EXAM8 ENTER 

• .... ~ .J 
~1~1U'llUUl'ilWL~"'-3trn n1rn1f1::LL UUL'il~U 

.... ~ q.., ~ 
LL~:;Ql"'Lm"''IJ'il-3n1rn'ilu 8 f1N )..J"'-3U 

' 
i. Ltl"'1f11'il-3yjJ..Jl'f (printer) u~::n"'~J..J F2 

r.i::u11n!Jl'11~1 RUN ~..,Li'.lun11i..,1"1urnnrn 
vi1-31u1~ U11J..Jlli'il-3n11 

ENTER NUMBERS OF TESTS ? 8 

2. r.i1mru r.i::unn!J1'11n1J..Juur.i'ilmY1~1 
ENTER NUMBERS OF TESTS? 1lX1PiJ..J~J..J1rn~·11 

s LL~'ln"'~J..J ENTER 

3. ~'ilJ..J1 r.i::unn!JPi1n1J..Juur.i'ilmYl~1 

ENTER NUMBERS OF STUDENTS ? 1lXLPiJ..J 
'" " .·1 1 "'"'1" L~'il 33 LL~'ln"'~J..J ENTER ( UYlU 'llf1::LLUU'il'il-3 

um"1uu~-3iw•hu'lU 33 f1U) 
' 

4. ~'ilLU r.i::i'.11'11~-31lXL~'iln 3 \X'li'il t~u 

r.i:: u11n!J'll'ilm1J..Juur.i'ilrnYl~..,iu~ 2 

n111i''il-3n1m~"'-3r.J~Q11J..JILUU1 u-tr'il '"' n1 ~~ 
~J..J1m~'il~Pl'il-3n1rn1J..J~~..,Lf1i'il..,~i.J1u '? r.i1mru 

rn~nf1i Lf11'il-3r.i ::yjJ..Jl~~m~Ylfi'il'ilnvrnif11'il..,WJ..Jvf 
~ " " L"'Q11)..JQ1'il-3n11 

ENTER NUMBERS OF STUDENTS ? 33 

PLEASE SELECT YOUR CHOICE AS FOLLOW 

1. CALCULATE MEAN AND S . D. ONLY 

2. CALCULATE MEAN,S.D.AND SORT TOTAL SCORE WITH GRADES 

3. SORT TOTAL SCORE WITH GRADES ONLY 

YOUR CHOICE 1,2 OR 3? 
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PHARMACOLOGY EXA M 

SCORE 
NO 2 3 4 5 6 7 8 AVERAGE 

1. 
2. 
3 . 
4. 
5. 
6. 
7 . 
8. 
9 . 

10 . 
1 1 . 
12. 
1 3 . 
14 . 
15 . 
16. 
1 7 . 
18 . 
19 . 
20. 
21. 
22 . 
23. 
24 . 
25 . 
26. 
2 7. 
28 . 
29; 
30. 
31. 
3 2. 
33 . 

64 . 1 7 
75 . 42 
75.00 
7 1. 2 5 
6 9. 1 7 
77.'50 
77 . 50 
76.25 
81. 6 7 
60.83 
7 9 . 1 7 
7 5 . 4 2 
6 7. 0 8 
72 . 50 
82.50 
7 4. 1 7 
62.50 
68.33 
80 . 00 
73.33 
84.17 
82.08 
60.83 
70 . 83 
70.83 
7 4 . 1 7 
83.33 
68.33 
63.33 
86 . 67 
75 . 00 
7 8. 7 5 
55 . 00 

85 . 83 
78 . 33 
84.58 
72.50 
80.42 
9 1 . 2 5 
78.33 
94 . 58 
86.67 
75.42 
87 . 50 
80.42 
72.50 
70.42 
80.42 
90.00 
82.08 
86 . 25 
90.83 
82 . 92 
92.08 
76 . 67 
87.08 
84.58 
7 3 . 3 3 
75.42 
83.33 
82 . 08 
72.50 
9 1 . 2 5 
7 3 . 3 3 
86.6 7 
6 9. 1 7 

68.33 
62.50 
74.17 
75 . 00 
70.83 
7 4 • 1 7 
69 .1 7 
8 8 . 3 3 
90.42 
68 . 7 5 
88.33 
85.83 
7 1 • 6 7 
50.00 
73 . 33 
7 3. 3 3 
65 . 83 
80.00 
91. 6 7 
70 . 00 
78.33 
7 4. 1 7 
70 .00 
4 9 . 1 7 
59 . 58 
72 . 50 
68 . 33 
65 .00 
68.75 
96 . 25 
78 . 33 
75 .00 
51. 6 7 

66.67 
65.83 
7 5. 00 
65.00 
63.33 
7 3 . 3 3 
56.67 
67.50 
77 . 50 
55.83 
73.33 
70 . 00 
40 .0 0 
40.00 
72.50 
70.00 
48 . 33 
70.00 
70 . 83 
5 9 . 1 7 
74 . 17 
4 4. 1 7 
56.67 
57 . 50 
4 5 . 8 3 
62.50 
44. 1 7 
38 . 33 
70 . 83 
83.33 
65 . 83 
76.67 
62 . 50 

70.42 
80 . 42 
78.33 
64.58 
65 . 83 
7 9 . 1 7 
56.25 
75.00 
8 7. 9 2 
5 8. 3 3 
78.33 
79.58 
51 . 67 
60.42 
84. 16 
7 8. 7 5 
60.83 
73.33 
78 . 75 
7 1 . 2 5 
81. 6 7 
66.25 
6 3. 3 3 
59 . 58 
41. 2 5 
70.83 
74.17 
7 3. 3 3 
7 3. 3 3 
87.92 
71. 6 7 
75.42 
46 . 67 

56.67 
67 . 92 
7 4 . 1 7 
70.83 
67.50 
86 . 67 
5 7. 08 
91 . 25 
88.33 
72 . 50 
7 4 . 1 7 

·8 1 . 9 2 
50 . 00 
65.83 
81 . 6 7 
65 . 00 
65 . 42 
79.17 
86 . 67 
70.83 
77. 92 
61. 6 7 
6 7 . 5 0 
64.58 
52.92 
7 3. 7 5 
60 . 00 
7 1. 6 7 
75.42 
90 . 42 
7 4 . 1 7 
7 9. 5 8 
61 . 67 

58.33 
70 . 00 
41 . 2 5 
62.50 
54.58 
72.50 
32.92 
97.08 
72.08 
46.67 
84.1 7 
74.58 
6 5 . 8 3 
54 . 58 
66.25 
5 3. 3 3 
43 . 75 
62.92 
77. 9 2 
5 3 . 3 3 
60.42 
73.33 
41. 6 7 
3 9 . 1 7 
3 9. 1 7 
4 9 . 1 7 
58 . 33 
50.42 
40.00 
81. 6 7 
50.83 
7 4 • 1 7 
48 . 33 

6 1 .67 
75 .00 
75 . 00 
5 3. 3 3 
61.67 
75.00 
6 8. 3 3 
83.33 
75 . 00 
65 . 00 
78.33 
83.33 
45 . 00 
58 . 33 
75 . 00 
68.33 
66.67 
68.33 
85.00 
66 . 67 
68 . 33 
73.33 
51. 6 7 
48 . 33 
4 3. 3 3 
65.00 
66.67 
53 . 33 
66.6 7 
8 3 . 3 3 
65 . 00 
75.00 
61 . 6 7 

66 . 5 1 
71. 9 3 
7 2. 19 
66 . 87 
66.67 
7 8. 7 0 
62 . 03 
8 4. 1 7 
82.45 
62 . 92 
80.42 
79 . 64 
57.97 
59.01 
76.98 
7 1. 61 
61. 9 3 
7 3. 5 4 
8 2 . 7 1 
68.44 
77 . 14 
68.96 
62.34 
59 . 22 
53 . 28 
67.92 
67 . 29 
62.81 
66 .35 
87.60 
69 . 27 
77 . 66 
57 . 09 

AV. 73.24 8 1. 78 72.69 62.52 70 . 26 71 . 84 59.13 66 . 97 
SD . 7.64 7.05 11 . 2 1 12.20 11. 30 10.95 15.33 10.98 

Total score mean = 69.8 1 
To t a l score SD . = 8.78 

I/ d I " 
1. '11L~'1lll'\.U.J1UL~'il l "1lJ1Ufil'l1).J')1 LT1111'1l-.ln11 

1iXlfl~'il-.lfl'1l).J~'lllll'1lf mfl:::uuu L'il~tJ1'l).J'lJ'1l-.iwm°'juu 

~ I ~ I 

vinflu 1')).JYl-.lW)f11L'il~U (x) LL~!::~')ULUU-.lLUU 
I ~ d 

).J11Jl1~1U (S.D)'il'1l-.ln1rn'1lUlllll~:::f11-.l nmWJJ'1l-.l 

-if'1l~~j')).J~')tJ l~U"l!::U11n!)tJ~~YHlYl1-.llfl~'1l'1Vlmf 
o1-.i1tJ~ 3 

~ 
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PHARMACOLOGY EXAM 

-------------------------------------------------------------- -
SORTIUG SCORE 
-- ---- - --- -- -

llO. SCORE GRADE 

1 30 8 7 . 6 0 A 

2 8 8 4 . 1 7 A 

3 1 9 82.7 1 A 

4 9 82.45 A 

5 11 80.42 A 

6 1 2 79.64 A 

7 6 78 . 70 A 

8 32 77.66 B+ 

9 21 77 .14 B+ 

1 0 15 7 6 . 9 8 B+ 

11 18 73.54 B+ 

1 2 3 72 . 1 9 B 

1 3 2 7 1 . 9 3 B 
14 16 71. 61 B 
15 3 1 69 . 27 B 

16 22 6 8. 9 6 B 
17 20 68 . 44 C+ 

1 8 26 6 7 . 9 2 C-l 

19 27 67.29 C+ 

20 4 66 .87 c + 

21 5 6 6 . 6 7 Ct 

2 2 1 66.51 C+ 

2~ 29 6 6 .. 3 5 Ct 

24 1 0 6 2 . 9.2 c 
25 28 62 .81 c 
26 23 6 2 . 3 1! c 
27 7 62.03 c 
28 1 7 61 . ·n c 

29 24 5 9 .22 Dt 

30 14 59.01 D+ 
3 1 1 3 57 . 97 D+ 

32 33 57 . 09 D+ 

33 ') . ,,_. 5 3 . 2 8 D 

--------------·---·-· -------------------------------------- - ---
A 
B+ 
C+ 
D+ 

= > 
=> 
=> 
=> 

77 . 70 
73.32 
6 4 . 5 4 
5 5 . 7 7 

B = > 68.93 
c = > 6 0. 15 
D = > 5 ~ . 3 8 

3u~ 4 11 fff! Jn,1 11u Jfi1~uf'l:: 11uu~J~flnJ~1~fl'UOJ \ln11um1~~riumn1iwil\1i'llmJum1u\.llim11hnn1 1t1'U~ 30 

'4.., .J "' ... ' ,J " "' .J : l flf'l!:l\\.1\.11(\tlLJ~J ~fl 1111:; \.lnl1 U\.lll~~YIUYlm1 1tl'UYI 25 lflf'l!:U\IUIUtlUm~fl 

1~Lr1~'1l-ni11'l :;LL 'W'WL 'U~ tn'll-l'll'1l·:nr m1uu vi nmrn1 , 
L1u.i~1v1uml-!fl:;uµur.i1nl-!1n'l1hnu'1lu ;~f'1ll-lnu 

u{.imrnrhnuH'i11um~~ow1''lu tv-1ur.i:;tlnnor.m~Yifi 

Yl1-lLl'l1'1l-l~l-J~{~.iitJ~ 4 

L1u.i~1vlUfl :; LL 'W lJ ~'1lU"l1nfl'WYl1'1ll'l:;LL i.m ~ -lM l " , 
~1~U~ l "l'W~-ll'l'W~1o)fl:;L~'W'W~1~Vl = ~1vlU~ 33 

..... <c:J. ..... ci cf ""' 
fl'1l'i'll-J'WYl 2 !il'lL'i'l~tlYlLLM1-l"l:;Vll-!1tJC1-l L'i'l'JJYl 

tl~:;~1!1l'l'll'1l-lwrn'1t1uu~'tl:;flu 
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' ' - 'd - ..... cl ... f1'1l1l>J'UVl 4 "1'l'ilnli1VllL~lll'3"l::Yl>J1UM Lmlll 

~trm1uu1~fu 
1 " " d IL'il:: 'Ulll'il'UVl1U'JJ'tN'il'ill;j~ "l::>Jn1m~lll~f'1::1L'UU 

~1~ lll'il'i'l-lllol~:: Lm 111~Pi1u 'l CUL~"l1n~Ill1Vl1'3~ ()p] 
• \I 

1uiuH' 0.9 S,D. LUUvl'lfi1u'lcu'll'l -lnt)1'3rtl'il-lf'1::m,1u 

'il'il-lllol'il::Lmlll 

d~," ~" " 
lf11'i'l'3Yl ).J'r'm~lll'3'iJ'il).J'N"l1nVl-l'd'il'3'tl'i'l l IL'N:: 'd'i'l 2 

\I 

n>Jnu 1uiu~>Jviol'1l Lli'1l-lnu1u 
Lrl'1l'l~r4'N~YHlL i'.Ju ~'r'l'il L"l lL~'l ~1).J11C1Ulll 

lf1i'il'3L~L'il U 1111u~i'1l>J'N~Uu~nHtT-3f1'3Ln1J'ilULU 
I I \I I \I 

L 'r~'ii°~'ilL~>J ~'3~1>J1rm'1un 1 cD'Y11'i'lLfo.J1P1>J-il''1ll;J'«'ll'il-l 

mH~'i'lul'lf-lv1'1l1u1o1vim'l~1 vh'l~111u n1ru5um1111>J 
!: ~ 4d ~ "!: I ... 1 I 'ilUUl'i'lU LU'lfin1TL'il111'3UVI l Cl-3 4 Yl).J 

n1rnr1'3 hJmnrn111tl1Lu~m ~'i'l'ii'lu1 umr 
• I .. ~ 1 !: .11 ~ I ""·I ~ ' 
ur::L).JW~~LL'il::111111Lnrn Ul'lNU UU'l1>JuT::LU'i1U 

Pi'i'lml'l"l'll1>J1 n L l'I r 1::dJu n 1rur::Y1ti111L 'l'N1n11L~>J 

~ol'il '3>J1tJ-lfii1U'l CU LlllUL cDLf'1i'i'l'3i-1111L'N'llll'il ::ol'il -l)j 
~ ~ ci - ~ n1rlllr'l"lYl1U 'Il1Yl'il 1UflHL 'r'l'il nUfl'l 1).Jr-Jlll'r'l ~1 111 

.X-ltT-ll'i11 tXcr~'i'lu f11trm'1uuP1u 1111f'l::1L uu1 m::Ylrl1-l 
\I \I 

mn1mJLUU'ilU1'3Lr f i;rntj1 u'ilu~u~L vhh1 uiu 

Lllum1'ii'lu1tX'1l1"l1rtfa1>J1rnP11111111>Jm::~uum'1uu , 
1~L'il1L"l1~1uuviL1uu'lo1>J1n~u L~'i'l"l::'l ol'ilt'i'lm~ 
"~ ~ !: I ~. I~ " !'I !: .11 ILnlll'l L Un1T~'il1JflNlll'i'l LU Lll1Lum::u::1 Vl-lUL m1:: 

a \I I I ~ ~'""" 
~1).J11CllnU'il'il>J'iln1rn'1lUU 'ilUILlll'N ::flr'3Ul~'i'llllVl'3U 

\I 

Y1'1'ilml'lmr~nli1n>J'l-ll.u'l 'r'l'ii"L~U'lnu 1uiuvinf'1f-l 
' ' , 

.... ~ ... " !:~I .... "~ . I Vl).Jn111JUVln'il'il>J'Nn1rn'i'lUflN L Yl).J L 'r'l).JLllJ).JL'iJ1Lu 
\I 

1u'lvl 'ii°L~).JLfli'il-ln"l::l'i1mrn>Jl'l::LLUU "'1~1L'il~U 
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P1:: 1Lmwu~U'il'i'l-ltrm'1uu 'r'I T'1l>JLm111~'lo1f u 1 trnnl'lf-l , 
~n1T~'1luiu~lll'N'3 IL~lll'3LUUr-!Mll'lfl'1l'1ln>J1LlXYlnu , 
'li;i\rl'i'li-lvinl'lf-l'lu 

~111m1>J~1>J1rn'll'1l-l1urnnrnd ~1>J1rmnu 
P1::1Luutrm1uu1Mi-l 70 l'lu ~1Y1fumrn'i'lu'l>J 

>J1nn11 io Af-l 1111ul'l::1Luu~::~>J~Lnu1uuo1~ ::flf-l 
" d a I ~ !: ~.I ,S ~ ~.I "l::lll'1l'3).Jfl::mmLlll>JLYl1nt!Ylnl'lNLu 'Il-lLULumm>J , 

Pl'l'ilU1'3dn1Y1u011tXvinflf-lilf'1::1LUUIOi>J l 00 fl::ILUU , 
I - I Qc:lcl I I LYl1nUYl).JI)) lLVln1Cl!Yl).J 'n1rn'il1JU'ilU).J1nn'l1 l 0 

f')f '3 n1r111 urnnrnd"l::'l>J~::lll'lnmn::1rl'i'li'31 tX 

Lfli'il-lW>Jvi'i'l'1l nYl 1'3Lfli'i'l-lW>JYf"l::'liJ'lo)r-i'il~'r'lfl'll'i'l-l 
trm1mmo1~::1'lm1u-l'1ltj1umn1111L~u'lnu (A'il-il''i'll;J~ 

rtl'il-llLol'il::l'lU"l::Liiu l 1.J1r'rllll) YhLlXLnlllfl'l1).J~11J1 n 

1umr'ii1u ~'lunrn1~ilum1uu>J1nn11 70 f'lU 

n~1mrn LLn'h1fi1i'3L Un1Hn1J'1f'1l>J~ L UPl'l 1 UH\ nm 
\I 

'lo) n10-D'ilm1>Jf 111li 1LU~fl'i'ltjU1'3 

1 umnrnL U~ nli m::L 'iiu d'i'l1"l"l::il1J1-lvl1U 

ffinr1u1P1u>J1n'i'lur.i1nn1rHturnnrn Lotus 1-2-3 
\I , 

no11rl'1lLmurnViuun1r111umnrn Lotus 1-2-3 

nu1urnnrn EXAM.BAS du~'l r.:i::L~Url1LLol ~:: 
1umnrnil-il'1l~im~uo11'3nuf1'1l hJmnrn · Lotus 

I ~ 1 .J~ I " d ~.I J' 
1-2-3 ~::mnn'l1 LUIL'3Vl L>Jlll'i'l-lL'iJUULummwtlU).J1 

1 Yl>J LL'N::~1>J1rn H'lo1.X~mli1 'l vimL'N::'il-ln~li 1uiu 

'il1"lW>Jvi~'1ltrm1uuLuumli1 'l Ylu'l-ll. ui'i'l>J'N 'lo1o11w 
\I 

L1ulnil-il'1lL~uf1'll'lil~1>J1rnf111~1~uf'1::LLuu"l1n~-l'lu~1 
\I 

Y1'1'i'l~1'lu~-l'lo1 1u'llm::~tumnrn EXAM.BAS d 
\I 

'liJ~1mrnW).J'r{Li'.Jumli1LY1u n).J.X'3~'1ltrm1uu 
'il-lLU-il'i'l>;j~lo) zj-lcl1ol'1l-ln11"l1'31 n'i'l19L~uu1urnnrn 
L ~).JLPJ).J'il-lL U 1 urnn rnL~).JLol llol~L ~UUL ~u~1 'l>J;'j 

"~ d ~..t f'l'l1).J~1LUU L 'rU1::111'1l '3L~UL'l'il1L '!JUUL 'r'lW!.IULL'il:: 

1urnnrn"l::ilm1).. J·1'l>J1n~u LLlll t.11::1u·otim1H' 
~ ~ d a ~ !:: -~ I ~ ~ ' '31UL l~).J'dUL 'r'IU-lL'ilntJ'ilU Vl-lU-3 ~).J~::mnYl"l::Vl).JYl 

zj'1ltrm'1uu'i'l'i'ln>J1P1'lu 1umru~iln1rn'1luu'ilu>J1n 
t · ~ " "~"" 8- l 0 f'1N L'r~T1::"l::Vl1 LYll'l::LLtJtJ LL~::'ll'ilUmrnu 

'l>J~ 1).J1r nri).JYlL uuui'i'ltlmu1 urnn1m~m nu'lol' 
\I 
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lluJi1'1f '1l~~'i) ~ 1lJ11 mru.:i'Ci1o1u1'l:; ll u u tr mruu1"1 

vh 1\X~:;win1i.m11Vi-,1nu1tlf1Jlm~~u \.\T'1l'«'lli11lJ 

uulnrn1 ~'lum11 -il1111111 Ylti1 uttlrnnrnnm-,vi11"1 

101m~lJ THAl.COM-«.:i1uu~u diskette ll'«::lrtJn 

H'nmwil11tl1u BASICA lluJ1tlmmlJ~c.Yl~tJUAO'l~'U 
" 

lJ1di1uC\J\.\1num1H THAI.COM '!l'1l.:J personal 

computer (PC) uul~::ll'li'1l.:izj.:i1illl-li1'1lunu vh1\X 

1 ~·tP1nuU1.:Jll'li'1).:Jl rhru oY.:iJul ~'1ll'l'l1).J~:;O)') n~.:i 
"" 'i'. I !'I ~ ~ .; 1" l'iltlULumml-llu'Ull1li1'1l.:Jng"t'.!Vl'1Vll-JO'l lr'~ '1l \.\~:;mn 

1umrHnrnl'li'1l.:iPC Vlml'li'1l.:i (l - 5) 
• 

o1.:iiru ttlmml-l'll'lt1PlO'llm~ EXAM.BAS 

~l~Vl01'«'1l 'll~tl'U ~u1.n'l U111f11'i11l1l~ 'i11YltJ1tl~.:i 
~1l-l1nnJ11 tlo1011l tl-« .:i1 inu n11!i]01rn rn1'i11tu1~ 
l 'llunu c11m -Ki1m1l-lf mli1lu~f1'1lclu1.:i 1l-«::i1\.\fu . ~ ~ ~ 

cr~t ililm1l-lf m.:il'l'1ll-l Vi'l11i1'1lrn'a1-,w 11 tl1-ii'l~l 'llunu 
'II " 

ct. ""'=- ~ c;J .,. ' I 

\.\1nn111'101f1::UlJ\J'!J'i).:J')'i11UU 1 l-J\.\'«nlnn!"t'll 'llU 

l~tJ'lrlU'il!l'l1l1f11'll1l1l~'i11Ylt11 1Ylt11~tlllrWltJPl1~1ilf 

m:;l-l.:i~!Jln~1 
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' " ' ..... " .q .:t .:t " ~ ,,. .:t 
'illJ 'il'1lUtJ'l'ilU 'il 'IC-Jl 'IJtJUl '1l.:Jf1.:J9!;1i1'1l '1\.\1l 'l'«1fllmn 

" l~l-llPil-Jul'1l1tl 

...,_ '""" ..... ..... ""' ,..... ..... Clo 

l. U~1l-Jt1! MltJ1UU. f1'1ll-JYi'"llli1'1lrnUl1l~'il'lVltJ1 

'l1rn1n11~'i1:SY1u1 tJ~ 9, 198 7. 

2. Ml°'..iU Lonufof fll.ltJ, 1~1il umililf. 1l1li1lU~f'l 
I I 

ltl'1l.:ivi'u t01uHird'1l.:i IBM PC.nNLYlY1'1 , 
~1wili01v1~rii. 2528. 

3. Bosworth B, Nagel HL. Programming in 

BASIC for business. 2nd ed. Chicago : 

Science Research Associates, 1981. 

4. l'iln~11tlr:; n'1lum~~m~ mrl~uu ttlmnrnlu~n 

m.:JLVlYl'1 : fl1Urlf'l'1ll-1Vi'lllil 'i)f ricu:; l1l~'ilfl11~1ilf 
I \I 

9r'l1-«.:inrnfom:SY1t11~u. 2529. , " 
5. l1J1L1f01 LUlr'IJU'illJ. 1'll-JlUrnnrni 1\.\fUlL'ilULtl11 

L~)J 2. nt.:JLYlr'i'1 : tDl'501~lf1iU, 2527. 
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. il . .. . d t d 
O'l\ll'LUln'lta'lla:'lJ3J \llqJ~'l3JqJ'lla:~'l\J 

0

f'1G\'l'VI 13 • 
~ 3J 'lfl 3J Ul if 'll ~'VI ll 'l bb \'i \'I'll a: b 'VI tl 1 'VI ll 

a.I. ~il\'.ltlt1:'ll3JSilAi ~'VltJ'latJU'W'VltJA'lS~G'WU:3J\'.IO()Lmh 
' ' 

... 
08.30-09.00 U. 'iMYl!:LUEIU 

09.00-09.15 U. ·YlfiLtJ~ 

1.h::fi1U : rf'l.'r'H\j.n1t1J"lU1 Lnl'JMl1~ 

09.15-10.00 u. 

1~a n n.ilh-,,1 ~ii1 \.laj 
" 

l 0.00- 10.15 u . u1'l!1 

"'tl I d X. .._ .._ .._ " tl 
l 0.15- 12.00 u. n1Hl/1 11El\.l>;jL1'1l'I "LT11'i'l!'lY1El1LL~::Ym'lYlU1'il'1l-lU1m::~u j!;t'\1Yl" 

rr~1Lil\m11'iln1.h1a : Wll.Ufollr n~1-lrl~El1 
" ~ ... 

: r.JP\.~1.'l!U'l!1 '1J L lt'\ -l~ 

~r.m'l.Ut1Jt1J1 ~cui!llJu 

12.00-12.30 u. ur::1l-J~jn1j 

12.30- 13.30 \J. 'il1\.11rn~1-iiu 

ur::fi1u : ~JPl .11t1J.t'1~1t11 '/)P1'lilL~ 

L~'iJ1~n17 : 11t1).mYlii~ n"l~U1LaflU 

13.30-15.oo u. mrnnma\.l,JL~'il-l ' 'Calcium Antagonists'· 
" 

15.00-15.15 \J. 

15. 15-16.00 u. 

16.00- 16.30 u. 

~~1LUumrnnma : rii1.~r.ur::t111u firrn~tlnrn1 

~i'll-JUjjEJ1EJ : Pl .Ylt1J.'l!>H~~Yl '11'il-l"l'j1J1 

m.~r.tl1::m ~"ll::m,; 

M.~r.-,71 1ii1P1 ~111ailiPJ.Ju , 
.... ' 4 4 

rPl.Ylt1J.~m'l~EJ ~'lncun111111 

r.m.~ria '/)'1JL~t1J 

, .. I 

mrnnt11t1\.l>;JLrn-i "Calcium Antagonists" (111'il ) 

'llntlna-rnnmii 

79 
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Ano ii 3 'W{lttll'lfl3J 2534 • 

09.00 09.30 u. 

09.30 10.00 u. 

10.00 10.30 u. 

10.30 10.45 u. 

l 0.45 11.15 u. 

11.15 ll.45 u. 

11.45 12.30 u. 

12.30 13.30 u. 

13.30 14.45 U. 

14.11 5 15.00 u. 

15.00 16 .00 u. 

16.00 16.30 it 

. .. 
n1rnm.11tlV1>JL1'1l-l "Antimalarials! New Drugs? 

New Strategies?" 

LllltJ Professor Chev Kidson IL~::r'nu:; 

Drug & immune system : the game that parasite plays 

Pharmacokinetic studies of antimalarials 

Status of malarial vaccine development .. 
iil-111 

Basic researches on malaria in Thailand 

Cl inical trials of antimalarials 

'ilntl11u inr:rn.i 

mvi1rn~1-i1'u 

tl1::n1u ri.'U.\1f'\utJ ~1ufuvif , 
L~'il11~n11 ;~.'il.my-i~L'>~C\J nvi1n"l'J1w'i1 

n1rn~irnr-J~-i1u m-i':l'i11n11 .. 
u1'i11 

n1rnntl11t1'-liiL~'il-i ··~).J IPi).J1n~'i1'1Ylm11mu'JPi 111'll'1l-ivi1u" 
" 

rJ~11wun1rnntl11t1 : 1f'\.1111. ;·n· Li~C1J Ltlrnfofiu 

'flntlnu <Dncn).J 

u111t11:: ·~).J , 

rn.im.m~lm Lr.iiwnn1'i1u , 
.. q 

1111.ll.Jfi ~11Yl1U'i1 

mnqJhn!il n1rn'1l1'1 

m.im.1V1u1 v1u~'J1rnmuv1 , 
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irn'lfl 3J u1a'lJ1 'VI 11'lu \4\'lt1t1: L 'VI A 1 'Vl11 

1mt1 tiA.SH\J.il~Qt'l ~\'la1'lU1°fiU 'll5 ! fi'l\tf1Qt ! OH3.JO'l5~610'15'll5: 'll3.J'I . . . 
-lwYi 2 l'Hp.'l111fl>J 253'1 l 'J'/11 09.00 w. 

Qt ~il\'l'llti ! 'll3.JMIAU 1'Vlt1'l i mL 'W'VltlA'lMl ti 'W5! 3..1\'IO{)LO~'l , . 
~ I \.to d. ~ -... #' 1.1 

nnrnrnu Yl1WJ'1l1'W'Jtm1r n'1l>l n1rn rn.'l1 'JYltn'i1rnwmuP11?l01rnr:::>J>l~!JLn111 

~'iluwi'l:::fl cu:::mrnmrn~im'Zl>J1i'llJlf1~'i11Ylm1Ll-i-lt.lr::;LY1Pl
1

lviu flcu:::nm-1mrf Pimrt.lr:::'i1w1 1viu1m , 
il11:::rrL .U1i'J>.Jt.lr:::'i1lJYlnvhw ffirn llwnmD'i'1lU1>l~>l ~~hil~mcu 1?l'i1:::L 'J111iwilf'l1 >J1Li'.Jmh::: n1u1 wYlfiLUPi 

'J \ , " ' 

mrt.lr:::1>J1l-laj?l1>Tcyur:::~1tJ flf-l~ 13 'll'1l-l?llJ1fl>JLn~-n1viu11L,,;-lu~:::LY1P1'lviu ~>l~Pii'J>Jnumfl1<n11n~-n 
1viu1 flcu:::1 n~<nP11?101f r.iri 111-inrn!>Jm'1vim1fo 1 u-lu tl , 

?l>J1fl>Jln~-n1vim11t-i-i1h:::lYlP1LYlu n'iltff-i~ur.i1nfl')1>Ji'Jl.JiJ'1l i'J>JL"I 'tl'il-ilrrnn~'i1'1vimr.i1n?lc111Jw 
uh-i 11uiu'tl'fM'i1>JrntnM1Ylm 1rl'il-lw~ 19 fiw'J111>J 2520 ol'1l>J1'i1>Jrn'1 'l~fumrr.iPiYl!:lUtJ'WlUU?l>J1flW1 . " ) • ... 
ii1'1l-luYi 21>-Jl.'l1uw 2525 tlr.ir.iuui:J-zi>J1:'Bnn>Jl1>l~u 192 mJ 101ciur:::'Zl-if'l·tl'iN?lmfl>J'1 "r~'il?iru'l~i;l,.,\1 . , , 

l. L uwl'lutJ n111-i mr01 Pivl'ilr::: l-111-i?lm:'B n'!l'il-l?l>J 1fl>J '1 l-1'°1'ilr:::l-111 >l'i1>Jrn l-l'1'1l'Zl>J1fl>JYl1-i'1-n1n11 ,, 
d ~ ~ I t.l '1l'W 1 VM1l.'.ll'i1:::P11-l r :::LYlf'l 

2. L~'1llr·iULmifl')1l.Jf fl')1l.Jn1')\,llJ1Yl1-l':J'01n1T U'i1:::?llJU'Zl 'WUnr.imrnol1-l 1 iw~::;L lJutJr:::Lu'nlJ ,, , 
ol'1l?llJ1:'Bn lL'N !: ~>lfll.JL(l)Ucl'Junii 

3. L~'1l1111rnu~uwA11>.Jf fl'J1iifl1PiL~u r:::l-111-i?l).J1~rn111d'Jml-l~'1l~-inlm11::nw ,, 
d. n"1mrn'll'1l>l?ll.J1fl).J'1 'lil1~m.if'1l'3numr1i'.i'1l-i 
l~'ilrnrn1'01citlr:::'Zl-if'li;),., n1l1'J ?ll.J1fll.J'1 Mr.i(l)nr.imrnoi1'31 l'iiw mnJr:::'i1ii'1-n1mr mrn'1lm1r'Zl1r 

I , I 

"1'/1?l11 n117i\rU?l'W'WLlX'ZllJ1~rn~UYl1'3Ltlur:::<nlJ1'n1n11 ru ol1'3UT:::LYlP1 lUUvlU ~1l-lfunr.inrrlJYl1>3'1'i11n11 , , , 
I I I " o 

"' ~ "~ .. ~ ~I"' ' "' ' U .. , ~ .. Vl?llJ1fl).J'1 1Pi"ICil'tlU1'W1't>UuVltJ1UlJ1 lJL'm niT r:::1>Jr ln~')'n1n1T Lr'il-l Ang1otensin-Convert1ng Enzyme . . ~ 

1nh1b1tors Lii'1liuYi 1 d iiu1fllJ 253d tu ~·1Mtlr::<nlJ1Ll-i-i'1 iirrL.1f1i'J>JUr::'i1>Jtlr::mcu 150 flU mm1:1m1r?l1r ' ,, , 
1n~'o'1viu1 zj-lLU'W~-l~lJYlV11-i'1'i11n1r·tl11N'Zl>J1fl>J'1 ~1u'Ju 2 L~>J LL11::im-imrfmhvhn1 n~-n'1viu1 LuuUfu 

~1l-lfumrur::<nlJ hHu?l1lJn 1ur:::~1tJ flf-id tlr::nm.J!ii''Ju n1rur:::<nlJ1·01n1r1L11::mrtlr:::<n>Jnrn1r , ... ·~ , , , 
mrur:::<n>J1'il1mr ur::n'1lu~'Ju mrnrrn1uYi1P11.'l mrnnmumJ mrniiunul-1~ 1111:::mrl?l'W'1Jr.J11'31lrn1-i , ,, ,, 
1'~1mr wan91rntl'1lm?l1r:::Y11-3lf1~'il1Y1m1L~'Jflcu::nn1-1mr~PiurqlJ•1 tJ>lLUPiL'1ln1?lLiX?lm:nn ·1 1111:::~'.'l'WL"l 
'l~11 1?lPi-im1lJfl1li1L~UL~mnrnLu'JY11'3Lun1rufut.lr-imrohllw-i1urtl'1l>l?l~1fl>J'1 1~LuutJj::;Lmuiil'1llJ'J1l~lJ1~n 

' I cl d 'V 

LL1l :: ~'JUr'JlJlJ1 nVl?lPi 'ilnm u , 
1 un1rr.i'Piur::'i1l.Jflf-irl ?l>J1fl).Jl f1~'n1VIU1LL l-i>lU1!:L Yl?l'l YIU 1~fufi')1>Ji1>Ji'i'il'1lU1>l~ri>l"11 nfl cu 1"l11U , 

JY1fl1'D1Lfl~·o1V1m fl rn::1 11~'ilP11?l ,. F "1~~ 111 >lm nfol-l11V1u1~u v11w~llimnLi'i1::fl rn:: m~ >J n1T~Pi m r 
' , I ' V 

117:: 'ill-JVI rwhu LP1Ul'ilYn:::'1lU1'1U-lvl1U~'ii1u'Jun1r1Vlm5mi ~·murn~!ilfor::>J-innLn~1 Vi'l~fumm 1L 1i'ilL r l'1l 
' 1 " 1d.J , 

1 "11 .n~ Cl1lJ~lL'i1 :: ~ >l 'ii1u'Jum1~?l!:0'11noi1-i 1 'W'1l n91nd?l>J1fl>J '1tl>l l~fum1lJ'1ll~1m1:::"1r.i1n~ Cl1U\Jll 'i1:::ml 'JU 

,rnJol1>l 11un1r'ill~C\)1!ilL~~1n-nmr1w~-inPiLi'.Ju1V1mm l-IT'1lL.Jf1i'J>JLlm1rtlr::'Q~ r'JlJ~-lll1flL'iln'nU~L~ 
mrnl!U?l uu n1r~Pitlr::<olJ(i\-in1l1'J 1uu1lJ'il'1l >l~lJ1A lJl n~<n1VlmLL "1-ltlr ::L VIP1 L YIU ~tUlJ'il'il'll'ilrn~r::fl cu VI nvl1u , , , , 
~ii~hw 'ti'JtJ 1 lXmrur:::'n>Jflf >ltl ~h 'ir.ilil1>Jrl!il ciur::?l >lf'l~ n1l-IUV1

1

l t) , , 
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m:;l.J,mnLn~1 1olttlrnn~11JPi1tl11Plfo u~:;Lu~tl1:;'lll.J1'1-1n i~1,JrutJj:;~1tJ Af-l~ 13 '~'1l-l~l.J1Al.J L 1l'll°'ll1Y1t11 ,.., , .'1' .... 

m.l~tJ1:;L YIP11 YIU L ~'1lL UUI nm ITT IL~:;Li'.JULL U'JYl1~LLnr!L'J1i'Jl.JU5':;'lll.JP1'1l 1u 'lJ'1l'lJ'1lUfl tu \l , , 
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fi1\.le1AitJ 11 ii \1 eiii 1u ·;u1n1 e fY8\'JO'la 9'n1f '1 ~'VI tJ'litJLl \O'I tJtl'l 1u1 O\H: ll \'I n(l Ln i'l 
u ' 

L ;i il\'l'l u iinL\J ilO'ltl\.I ti :nJ'L'MqjS'l lj qj\.I ti: ~'l'il "' \1~ 13 tlil\1 Sll'lfl llLll tf 11 LL~ \1\.1 ti: L 'Vltll 'Vlll 
' ' ~ d 

'lUVl 2 'r'i~h'fl1f'l)J 2534 L'l~1 9.00 U. 

m ~il\1\.le:t13J S61Ai ~'VI 1.11 itJLl cwiv11.1 A'liiil ti ewe: ll \10J"IL ni 'l 
' ,'W 

I ctr. I \lq c4 A.~ 
Vl1U'lVltJ1n1Ll~!:Vl1U~illntJ1UlVl-3\-l~1tJ 

r..JJ.J~muwlnm~mh_,fi_, vft~f rn:Oqjl ~J.J1luuu1::fi1u 1uYifililfllm1u1::1J.J1,..,q;~1JJ C\JU1::r.i1u rif-3 

~ 13 'il'1l-l~)J1fl)JLJl~'ll'lVltJ1LL~-3U1!:LVlf'ILVltJ Yl1iin~1-1UnLJl~'ll'lVltJ1Ll~::un'l'll1n1rn1'1J1~u 1 ~L~El'l'll'1l-3 
~ I \I.cl q q ~ .J .J.J' d "":t. ,q..J '1 y.., \l.cl.:ir. q .J a 

1'l)JVl-3Vl1U~J.JLntl1UlVl-l\-l~1tJ Vlil11)J~)J m VlU f,.J)J)Jfl'l1)JtJWfllVl~mf'liJ'1 Lfll"lfll 1 \-lii n''ln11iJVl1-l'l'll1 n11VlLUU 
.I 'i' <I <> I .J ~ J::); 
u1:: LU'llUUl'1lJ.J'l~~J.J1'lln LL~!:Ul'1l~'lU1'l)J LUflNU 

Q .J ...,. cl I a 4 ...,. ~ Jq • G I o cl _,, c:ir. \I 

Luuvivi11unum1 mi UU\-l\N1 uu"lr.iu~ YliJf'l'l1m1LUUU1'1ln11fll1N'll'r'i'll'1l-lJ.J11h'~ 'l'll1m1iiiLL'~:: 

1vif'llufou~1~m'll'1l-lnum1YTtJNu1m 11i11"lrC\Jlfllww1'1ltl1-lnfll17'l ~-lr.i::1~u11i1"l1nn11~ilm'llufll1mJ 1 '1l'1ln 

~.X'tl-i01~1fll'1ltl1~ii'1l r.i11uu~cr1~a'l'll'1l.,"l::Pi''1l.,~fllU11i1f1'l1iin1'l,..,u1'1ltl1.,1nwnfll L ~'tl 1 ~m1 t-Dm1uu1u'1ltl1., 
\l \J \J \, I 

ili.J1::i'lvifim'r'l u~'tlfllfia Ll~::i.J1::i1tTfll u'1ln"l1niln11Hmtuvi1.,Y1~fll \-lr'1lm1H'1ltl1.,1i.J~n'lfi L-Du ·11C\J,..,1 

n111-D'mm::~uu1::~1Vl foi'.JuuC\)mVl1-3~1fi11tu~'ll zj_,L~El'li'1l-lnl.Jm'l::Lf'l1h'1jrl"lll~!:~-lflJ.J ~~1r1C\)UC\Ji11 
,..,d-3'll'1l-lu1::LYlf'lr..JJ.J~ntiw~~~ii1flJ.J'1 1111::i1unn-lfl'l1ii~1r1C\J'il'1l-1UC\Jmd ~-lfflll~iln1rnuma'll'1l-l~i1tl11a 
1 ud'1l_,~.,n~1'l u'llm \-lU'tlr.i1nn111 tXfl'l1iitL~mnumn~ii~Htl'1lu L ~u mcii'1ulLfl~L~tJiJ u~::mf nh'1m~1L1ti 

\J , 

luucii'u 

r..JJ.J'il'il'llill 'l!UUn~'ll1n11lL~::~ii1:0n'll'1l-l~)J1f'l)JLJl~'ll~VlU1Ll ~-1U1!:L YlPIL VltJ 1 um1iiifia:; '1lUl~1\-l!: , 
'll'1l-lvl1U "lU~1i11H1U1r..J~-11UVl1-l~'ll1n11iJ1l~U'1lol'1l~U1!:1ilLl~-ld r..JJ.J>i'uh~1'll'1llJ~fl'l1)Jfol1-l 1 ~Lli1"l1n 

• I I:: ); !'I • I 'i' ' I • I "' .... " " I • I I:: 1 " ~ ~ 
n11u1!:1J.Jf'lNU "l::luUu1!:LU'i1Ul1l'1ln11u!JUUl-11U'lJ'1l-l~l'il11'lJ.Ju1!:1il Vl-1 Ufll1Un111nh'1~~tJ1U1~ n11"lfll 

n1H°1UUn11~'1lU lL~::n11'lfUVl1-lLJl~'ll'lVlm 

uflld11i11'l~1'iiu~iifl'l1ll~'l ~m'il'1llUfllm1tl1::1J.Jt ,._,qj~1JJC\Jtl1::-i1tl flf-1~ 13 'il'1l-l~il1f'lJ.JLJl~'ll~Vlm 
I .I ~ • ~" . I ); ,r. .[ v ' . I 

LL \-l-lu 1!:L VlPI L VltJ 'iJ'1l'1l1U'ltJ'r'i1 L iln11u1!:'ll)JU "l-l'tiil nvific~~ ~)Jfll-11"lUl\J1rn CUVl nu1:: n11 , · 1 , 



. I 0,n:rm 1'1 1 1] U i'1flftni:nmJn11U1A11'e·n'U1AUi)ifu1nf 1flu1A11fl1n11uri1·n 
n .,11'u1Aui A ni: nmrn 1rn1 n111l f.,i n 11: ftt11t11u~1ih n11uri 1., i 1.f u11' u 1111 wfl'1l f.,1'11q tJ1:11' .,l(l { 
eri1.,)1~111un1:uu1vv1un.,v1um(u1Aunueufui1n11~11~v.,1vd'.,'W1m~C111f11ufl/.,1111 d1tin:1ih1v1K 
11u11ui't1Ru~ieu 11:.fle~n.,i'u1;n1nu~ ft11:ilAi1tlri1\ll uiuvu tJ11.,tflt1i't11 ~u11t u( e~11 computer I Re 
i'fl1n1un111 Run1e1 uiuuu U11" u 1:n111'u1;nri1u1ftfll tJit1uu tJ11.,fleQ n1ev1u11'Q111nun1ni1u (""'" 
1ff'. i'unY6 lnlft1u,'ft.,, tf1t1 1flt11ri'uihn11um.,d1n1,'1n11tJ1:11ud1u1,'1n11 lfu1 en t11. rfff''1'u 
1(1ui'unf . 1ft-r~tJ1:i'u1i1e1'vff 14 · ilu1Au ff'nU 1fft11ri'uu1n,u1nuh n~u Angiotensin 
conv~rting Enzyme inhibitor flil11'u1;'nu:(11'v111 (1i1utJ1:i'utJ1:u1ni 145 AV im;n 
ff e .,n111.f i' t1tJn A f.,(v '.,n1.,d 1ri1,'1n111:ftt11u1ui' t1111ufl 11'u1;m 11'veu v:n11i' t1tJ1:i'un ,.,1,'1n111: 
ni1.,1l1 'vu"e111:i't11 Ru(v1 vuri11:n1A 1 YV 1 •u.,1nll 11'.,n, n1e nvu riv tt1t11:ftri1t11uiwileri'un1., 
n1A1 ,'11111Y~nt111vuri11:u ""' ~ etJ1: tt1,'durl11'u1;n1vu ri 11 :mA n11i' t1tJ1:i'u1,'1n111:ftt11t11u1A'1'u1;n 
n.,11'u1Au1tf huri'v1 Ov1nri1n11Re11'!1.,u11:1fo ~u(1 lu1,'1fV'l vuri11:11'n1 f "' Ouv tuu1unv.,n~11'u1Aufl1: 
ftt11t11ui11 .,ivu11Ov11111v 1 uu {1 n11i' t1tJ1:i'urie ri1v ,1.,flrhvu1n 1., w'u 1Au1tf i1uriu01A 1,'1u1.,n1 Ai' ft 
luu v1n1eu11t11t1Au(1t 1uten1irhl1nt1101ri1.,,'1fld1un1eu1:u1lt1t1i' ftl Ovn~ uri eu lt1t1fl1:t1:11111flu (.a1ff 
n11uri11u11.,n1l'1il1l'eu n1.,11'~1AU1:fttJ1tJ1UtJ1:,1iuri'vtl1M1(v n11tJ1:i'u eth Southeast 
Asian/western Pacific Regional Meeting ·or Pharmacologists ft Hong kong 1v1: 
ni1., 1'vfl 30 uqv1uv ii., 4 ninn1Au 2534 ?v n11u'hil11'u1;'n·nniu1Aui1f1i1utJ1:i'u~eu e11 
1 Ou1rn1:11 ~h1 f11rilllev(1"~" u 11:n1n'u1Am e.,1sJ11'1u1rn~1t11nh11v~v1ff1f1i1mh:i'u1t 

11'u1;n~nri1uA.,n11uu i'11flu1riun1n ft1"111n.,ff'111'n111116 v. ft. e1D in~r.,~ '" 
n1.,1'u1Au1tf ~1n1t11tJ1A11wff'nri1v1 v1vu rnven11mf v n1.,1l'u1Au1«1 Ov1 {1n1ft11'1 fl rn:eiimu1 u1u~ nfl 1 3 
n. ft. 2534 i11uili'u1;'n)tf i1u~1~iyw!euri'm(u1Au1uAf.,u"tf1t1 

· t'1nfun11i'11tJ1:i'u1h:i11lAf.,i( 13 1:ni1.,1'vfl 2-3 wq1t01AuU 1ff'. ~lff\11 ""'1111'16 
A1A~1tl1A1,'11 n1Yf-infl1Af\1:1111t','ff'1tf n~1 n1i n lfll1f UI OvtJ1:nvi' M1V 011tJ1:1'uil1i11.,fi~1tf vt 1flUft 2 
1u n11u11t11t1u ueiitJnu "* fln1riur1in1:~vtJ1:11'1n~1i.,1 Ovuiyn1ri d'.,Au ,ni:\I 01111 e nqn1n1.,inl~n 
n1n:011tfu1n~u calcium antagonists ~10ufl~111'v11tvu11tl'v 1 'vnv. ven11nu" ftl. ~flu 
i'un11f n,'111«fl 11rie1nu1ml.,,'111nuu 11:ri1.,tJmniriiltJ1:11'rm11fi1 etJ1.,ft1 fln1ri'ut11 antimalarial n!eu 
l.,(tiilA11ui'1v1f\lu 11 :~111rm1.,1ie .,{u1i1ueiitJ11n1 w'veu v :~ n ft 1n 1.,trui1n11tJ1: ~u1 VA f.,u"1:n1ie.,fl ~1 
11'u11 eri1.,u1n ve n11nu"1 :ilmn i'ueu11nun1.,1,'101nHil'u1l'n f .,n, Ovf .,nV.,flA ni:(u1n 11i'u1Au 
1 :n ri1n 1ui ~' ~u ~ 1v n 1111m '" nuu 11:flf1A' ~ v., m:uu ni ;iy ,'1u ri1vi'u1;'n)~1 ( 1i1uil'., 01111iitJ11n n ~eul., 
i1m i'veu v:tvn11tJ1:i'u 1vfl 3 ""v1hnl.,n1.,A f\l:n11un111' M1v~e~n11A11u~ fll ftvn.,iu1;'ntv n11fl 



1:u !iiA1e~ ein111A'i1mu~ni111~11~11itlerl1il111m11Ari 1n f\l:U~ n111JJri111iwffi nmim ei ~1011ri1iu 11: 

n1n1i fl1:~1erl1il 1 1Refliu1Ai.nit\'n11n11'1111ii1n11uri1ii 1 R e1A'tl1:l n,'~u rliu1f nu 11:lflJJL fJJn:L Ref iAU 
liL 0111t1tl1:i i~niiu1Aui 1'ne11ri111;'ryi1.nl'n~nri1111f1i1uu itHA11JJ~flL ~11111A YiU t\'1ri 

111111uniA f\l:n 11un11u1 .,,,, e i iu1Au n 1:uun, euw 1:~ nl ~nri 111fl ,'1m Ai e1110111" 
n11tl1:1u111ft fiU nntJft1:~nlri111(a·n11nn111ntni'nu wn~'11'11'rif wi:u~QDL nl1itlA'1iiriiflL011tl1:n1111 ilfl 
i111U 1: ~11l'lt1A11uit11n11101it f 1'n1uflf t1tl1:1u nntJ~ nlA f\l:nnu n11~nri111fl Y1ni' fH fl1rm i111 lflm fJW1: 
flnl:nmm11d1n, ,'1n11u 1n'n111fl11uli~1n1 eni11 n nu~ f\lu11Ynu 11:iu1l'nfl'lA' 011i1l'ui~un11i'fttl1:1u 
111t1fii 

1~#7~ 
1eili'1tfl11111~ f11.tl1:i111 1111J,~01~ 

( 111riniu1Au1nf~nn1uriitlmn«lnn) 
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1.2 Consultative forum 



1THtrnnff'1?tt111 ilfl 12, 2533 

\.IC1:fi'l\U%U:OH3JO'lCl~~\.IC1:t13J 

UUJ'lUO'lCI 
' 

eitbllUiltl'lUO'lCI 
u ' 

L"iqiqjn 

~ti~m"iqiqjn 

tl{jfl3JUa: &U'l'lU \ii 

~tl'lO'lCI 

LilOS'lCI 

' 

PiruuOi P1ru::111~'l!P11~uif "lvt1~ ·.mrnh.im~Ylmiu , 
V• ...:::. ... 4' \I 

~'1llU'lUn'W 'lYIU1~Ull'r~YIUfll1~Plrn1::l.J-l~{)ln~1 

Yi~ l YI flfll1~ L Yl'r'i~Ylfi1 

u'r'i.1n>.J~ 1Yi-lfllrY1'1l-l 

'1lOiP1U1U n~l.J1Pll.JL/l~'D~YIU111 \.1'31J1:;1 Ylfll1 YIU 

~'ll-IW 11l1Pl~'l!111l~'l!~YIU1YI mi \.1-3 , 
1 ... ~ ' 

: 1fll.flb'CU1 \-l-l~'l11'lfiU 

rn.u'r'i.nt-llm 1"1umn1'llu 

1fll.~1.rmYlcy 1urn1ufiu 

'1l.W1fll.J~ rl"i~U1LufiU 

1fllmmru .,~-l~Ylm , 
r.Jfll.~rn~r "1uPiih:: 

YTu1Y1 ~1.iuruHl'l 1:n~~ (u1::fi1u) 

'r1ULYI ~:Otrnf 11\-l~l.JYl'!l-l 
.... """ q d .... ~ 

YiUUlrncy-l 'ij~1'l~ 1\J"IPllnb'l.J 

YTu1'1ln ~1.~flluu ~"iu4'uY1f (U1::fi1u) 

M.Yl'l-31Yl'D1 1~rn:;u1:;~>.J1°U 
.... .... "' q 

~1.'1l~l.J "IUYl11Tnb'fll1 , 
.J ' 

7fll.m."1-ln~ LYIU-3~1\-1 

rn.wcy.mcy"lu1 1n11~'1l1~ 

tlfll.wcy.~l.JU1 'l!l.J~Yl~U 

YTu1Y1 ~1.iuru1-31'11=B~~ 

m~uim~cy 1urn1ufiu 

~1.'l!'lw Y1'1l-lh"lu 

'r1'u1'1ln ~rnrlm n~1-ln~m ( th::fi1u) 

YTui'!lnl-lrV-3 ~1Ylcy nY11n"l'l1wrn 
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M.~nn"lf'l Yl~Pitnwwv1 (th::n1w) 

r.Jf'1.m-.iu'll1qJ u~-:i~ 

"""""' ~""' C~f'l .L'll'l-:JLnurn IL~-:JMU1'l'U 

'r~ru.~iiw1 'll>-J'r'm~tJ Cl, \i 

rn.m.tlr::~1w nnii~tlnrn1 (tlr::n1u) 

m-.'ll'lw w1Mh9t1 

._, ,cl 4Clll ""' .::,j IV ..... 

'r'i'U!ilrnqJ-:i u~1iim ~!iltnuu 

'1).~~'111 1Ylm~flllfqJqJ1 



3. c.JPl.~1.iti'll'lC\J u~~~ 

t1 'lti'U.'l3J ~'VI tl'lOtl 

~1un~1uflru::nm.m1rn1mrn~::ti1 

nr::vi11~~1n11ru~'il 

nm.i.10200 

.,..,, d 

n'll1ci n'llLm nm.i.10400 

ll1fl'l'll1111~'ll'lVltl1 

flC1J::uv-mtiP11~111f ).J"11'lvimim~u~hu.J 
d 1 I L 'lltl~ \.-1).J 50002 · 

ll1fl'l'll1\11~'llilVltJ1 

fl ru::u YiviuP11~111 fmn'llYimu1~ 
Clio ..... - " ).J\.-111Vltl1~U).J\.-l~~ U'l~n~n'U'ilU 

nvi).J.10700 

111Ail'll1111~'llil~m 
' - .., I mu::1Ll'iVlUP11i'l1111 >.J"111Vltl1~U'il'iltmnu 

'iJ'iltJ\Lrl'U 40002 

ll1fl'l'll1111~'llilVltJ1 

flCU::l/1~'llPl1~11lf 'Wl1~~n1cU).J'\-ni)VltJ1itJ • 
nVl).J. l 0330 

mflil'll1111~'llilvim 

flru::111~'llP11M1f r.i.,q1~~mru).J"1'lilvimiti • 
nVl).J.10330 

... ' ll11'11'll1'il1U1Pl1~1111 • 
flC1J::LLYiVlUfi11i'l111f r.iyj1~·~nrn1>.Jmilviu1iu • 
nvi>.J.10330 

ll1flil'll1Lll~'lli)VltJ1 

flC1J::ilVltJ1Pl1i'llllf ).J"11ilVlU1~U).J~~~ 
d 

l~r::n>.J 6 11'l1L m 

nVl).J.10400 
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The benefit ·from modern manufacturing, :distribution and utiliztion 

of psychotropic substances for medical purpose is without doubt immeasurable. 

However, the blessing was conmonly dogged by certain extent of misuse, 

abuse and dependence of some substances. Thailand, perhaps similar to many 

other developing countries, harbours long term endemic misuse and abuse of 

medicinal drugs. Furthermore, opiates abuse and dependence have been an 

indigenous phenomenon for centuries with occasional wide spread epidemic 

outbreak. At least for the last 10 years, some opiate dependents occasionally 

abuse central nervous stimulants especially the amphetamines , in an 

episodic manner. 

In 1985, Sumyai v. reported that 15% of the long distant truck 

drivers used stimulant tablets in order to accomplish their task and 79% 

of those who used had a major traffic accident at least once during the 

last 12 months before interviewed. 

In 1990, the Treatment Division, Office of the Narcotic Control 

&>ard reported that 0.13 and 0.10% of the drug dependent treatment population, 

in the annual treatment population between 1988 and 1989, used amphetamines 

as principal drug during the last 30 days before entering treatment. The age 

on admission covered from 16 - 40 years old. Their residences spreaded over 

37 provinces and most of them were employed either on permanent or temporary 

basis. 
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Evidences above established a real concern on the extent and nature 

of use, misuse, abuse and dependence oh amphetamines. They might very well 

be an uncalled for factor undermining the population health irrespective of 

other co~tentious issues related to social and economic consequences. ·There 

is perhaps no ' need to elaborate on the remarkable risk of amphetamines use. 

Society most likely will have to live with these problems for many years 

to come. To prevent and control deleterious consequences of amphetamines 

use, an effective demand reduction system should be developed, the sooner 

the better. 

Symposium 

Pharmacology and Toxicology of CHS Stimulants 

Chaichan 

Pun ya 

Muckda 

Borpit 

Sangdee, Ph.D. 

Khunawat, M.D., Ph.D. 

Chitcharoenthum, Ph.D. 

Klangkalya, ~h.D. (Moderator) 

Topics 

History and Chemistry of amphetamine analogs 

Mechanisms of action 

Effects of amphetamine in animals 

Effects of amphetamine in human 

Pharmacokinetics of amphetamine and congeners 

and the impact on abuse problems 

Neurotoxicity of amphetamine and congeners 

Direct damage to organ systems 

Treatment of amphetamine intoxication 

Regulation ~roblems 

,. 
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u\ii~UI Otil'l\'IOtilll'l 
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n'l"i~\1LR"i'l ::H amphetamine LtlUR,'llJWV'lV'llJ~~::1'1'lV'l~V'lU1'1a£11ilalJ~ 

1'.li!V1"ifla1v ephedrine (LtlU'ff'l"i'ffnfl~'lnvi'u Mahuang ~'1ifu'lu,1:: Lat1"i'lV~£1'1tJ"i::-

L flfl~U 'lf1,ti1u'l'7i'ii'lftl''1mi1,lJ'lU~,n~1\iuiJ L ~£) L tlUV'l~V'lV1'1i'l£11ilalJ) 'l uiJ Rf! • 1 932 

L ~uu; amphetamine u1 'l,1 L t1uv'laflu'lOT'Hllil~1J.nua ::~v'lv1'1a£JlilalJ li;iuri; L t1uv1riu 

tJu'lunDmi;~ (cotton plug) 1-1'1,fllilll dfoiiD'ln'l"i 111
1

£1u1riu~'lurrnn"i::~urtu£1'1 ~" 

u;u., 'l'7i'~mn rjJ,v narcolepsy (ii£11n1.,,.,.ruu£1v1 D'l~1'1.ru£1u1'1ti'utiifu Llil 1 fl Vfl,Uflll. 

ls.il~ na'llJ L if D1'1llflU"i\1) ua ::iin'l'lLiLLnD'lO'l"itlDtH W~V W~Da~rn'l O'l'J:.1JlJ L fl.;'l;,V 

'lu~,'1rl\1fl"j'llJl~nR~'1~ 2 ~rl\1fl"j'llJ~\1rl£J'1J'lu'l'7i' amphetamine LtlU 

V'l n., :: ~uau£J'1tm'l ., 'l u ut.nHu1 L RDalilu'l n'l"i L ,.,duva DU ua ::tJcin 'l ~ 'l t1'nn L 11u 1l 'l v,.,~" 
t'I IS L • '"' " ''l ,. ..I ' Cf\1fl"j'llJ~V'l a mphetamine Yl\1 uitJv'lN\1 V'lLllfl ua :: v1ui;i111nR'l\1£1~ Ulila'llillllil~D'1'lJ~U 

~;u,u1J1'1'l fl'l a ,,; 1 '1i1if 'l!H'ln'l., 'l '7i'v1 'l UYl'l'1~Nlil (abuse ) ., ::U'l lil 'lu~~u utt., '1 tJv\1 

L n11'1~ 1 vi,.,·fo a1 L RU ua :: n~u L ;, 1 tJ u1uutjj1'1'l'ff;fi'~u'1D 1u-!n'l tJ-, :: L riflrtr.1~111 

a mphetamine LtlU"i1uu-, ndu1£1\1 

a;,.,-ruu'IJ1'l'ln1-, 'l.zia,.·rn~u a mphetamines 'lutn'1~N111 'lutJ"i :: L riff L .,, L t1u 

L ~D'1ffl~~Ufl,'lllrlUL~tlUlJ'lO 1RULUW'l::uU'l\1fl\1LU~,\1Ui'l'lUU 2533 -~UU 2534 iivD 

1J.a~1,rt1"itJ -,1nD'lufluu,a'lfu1nuu~n~u · 1uuriR,1ut1~£1u;vD1J.~fl,'111{~u~'lUY1'1'1L1l~'lf 

'5 n V'l LLa::fitf'ltlV'l~El \1V'l n~ut111'1if\tJl..; 
OH 

rn'.''cu, 
C:pllP.drlne 

Norpseudoephedrlne 

H, 
H Cit, 

) 

MclhArnt>hetamlno 

Amphetamine 

NCH 

~OCH, 

' 0 Cocolno ?-.. 
0 Ph 
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(+) Amphetamine 

~~~~1n cytoplasmic pool) 

" - ri~ reuptake '11£1~ dopamine l\fl~ 

norepinephrine 

ifull~ L £Ju-Kuii MAO 

.. 
- n~~~u dopamine receptor 

- L~U locomotor activity, hyperac-

tivity 

- stereotype behavior 

- aggression , killing, self stimulation 

tyrosine hydroxylase a~a~;,v ii 

£11~Li'i~~1n toxic metabolite u1~~' 

(-) Amphetamine uNan~~~J CNS u£Jvn11 (+) amphetamine (2-s Ln1) 

( +) Methamphetamine - il'Nrlfl~1v ( +) amphetamine Q,fif_\fl;fu l i;l L {,ur1 ~ 

I 

potent u1nn11 

tJ~ ~~1tl dopamine l\rl~ serotonin ~~£11~ L i'ii;i 



1Trn1rinnt1?11t11 il~ 12. 2533 

toxic metabolites 

Methylphenidate - lAun,~H~\1~n\1 dopamine ~,n vesicular pool 

Cocaine l$ - UUV\1 reuptake ~n\1 dopamine un~ norepinephrine 

Amphetamine 

plasma t~ 

- metabolism 

Methamphetamine 

e-10 ihlu\1 

- hydroxylation ~AU 

~ufl,v1u1ul~u 341. 1u1ulu~,1ulnn 661. 

n,~~ufl,Vlffufulflfl\1 10 l~,tu 12 i11u\1 
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- plasma t~ 

- metabolis m 

Cocaine 

- plasma t~ 

- metabolism 

Thai J. Pharmacol. Vol. 12, 1990 

1 tit II .. 'I ..J ,.l 
~~u1n ~1nn1~~~L~1~~nH~D~ULUqH~ ~~L~U 

DDn~n~~1vlu 1 u1ff n1~5~ i.v. v1~~1H 

hydroxylation ...... 
llPIU 

OH NH . /H 

~ . 2,._ __ ~NH~-- ~l\OH 

NOREPHEDRINE 
(2.4%) 

/ 
0 

@~-OH 
BENZOIC ACID 

(23%) 

+ 

HIPPUl'llC ACID 

AMPHETAMINE 
(34%) 

N - HYDROXYAMPHETAMINE 

p - HYDROXYAMPHETAMINE 
(2%) 

+ 

p - HYDROXYNOREPHEDRINE 
(0.4%) 

,, 
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. 
N"~D~V'lniju amphetamines 

1 
.s ~ g ycogen tlVIU 

r~"A D 1 ~iYU'1~~ fi 'j ::~un 'l "'H-i~rJ1usYiyiy'lrutl'J :: il'lYI n'i 'l t1'un'l'JVI DUilU D ~~iDii~ 

n'J :: ~uu1n;1°u Lrn:: L 1J, ;1'u 

(att ent iveness ) u" ::in•::i«• {awar e ness) Lffv• nui'S~'J DU'li1~ 

N"~D1nltl6'1"'1Uil n'J::~u medi a l hypotha l amus ~~LtlU i nhibitory 

. .. •.s appetite center s 'll~DfJ.tl l ater al 

dopami ne u" :: nore-
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mm delta waves 'if'l1t1u1fi'1u'llcu::t1~U'1~D'1"Ntrnu111fl1 

- ~U\1'11 fi~u1~ DIL~uu fi<111~ula"~~'l1 t~du ~flL~'11u lfl~fi'11u 

- Utidu (fine tremors) Uf1Lnvi4u~~D~~::u :: L<a1ffl~u1 

rrn~lflfJI L fitimnvi 

L1tJfl~IDlfll~ amphetamine psychosis 

- L'1~D1llfl 
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- acute cardiomyopathy 

- chronic cardiomyopathy 

- cor pulmonale 

- necrotising vasculitis 

- intracranial hemorrhage 

- cardiac failure 

- myocardial congestion 

- myocardial infarction 

- rupture of myocardial fiber 

- small interstit ial and endocardial hemorrha ge 

- N~•,n contamination 

- septicemia 

- lead poisoning 

- hepatitis 

"' . U'l1Hl V iHJU 

- D,~utii:i!uL~;, (depression) 
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.. _ 
n1·rnmnt 

10 Ln11uL•a1 12 4.1"" Ldvn;1Hutltll•::LtlUfl"Jfl1fltJ1Hnu NH4Cl 

- aftNa'llv"tJ1lfltJVl"J"lfl'lflt11..dv1A'1u dopamine L'liu chlorpromazine, 

a-adrenergic blocker ' L'lfU phen.tolamine 

' IS .I 1 " " • 1 .,"°"' ... • .... ~ ., L'lfmJu5n LUv vi1'urrnOJunuua• n1iviqi;iv1tn viuv1n1i rnuvtJvvuua::v1iu11rnu Lffi1 

'lUVIUlulvi• 'l;LiJU~v"vi•un~ultJvi1tJIDfl 

.nvJJ,affu11 a10Jn1rn1nifunfivfll"Jt'IU ~I tJI n~m'f v10JJJ'rrnt1; a1 vtJa1utJi ::ttlll 

nti1"tn•i 1 ~ ua::u"l1rrnn;a1u L d'v L rlvviavvi L ~vlilLLa ::H'• 10JiJu L if1Hl'l rn~fll "J L €ru71:SVI 
.J • ~ ~ .. ' "'t .. 1 .... al • al - • -" tltl'lfHJ!vfll'ntJ rrnni::tiU9'1v'{'ll1llti'tJV"rt 'lftJI liltJA"J"OJ"m.nnn•IVI Lfltlfllil•'l LUUNHfl"J:: 

~mfuv"~" L rJm1qviv1nOJ::vi1u'1111il lr;i ul'irlv10Jna1v L ifur.1aV1°vR.,,uflvi n1iurulL~::t1qPi­

niiu'llv"~1.;v1vu1"n1•i r.iani ::nu~n~"A"nfl"OJ::u1nn~1~LfltJL;,1 ~ 
u • h . - al .i.. J J!! tll"Jv\!\'IUti'llD" amp etamine 'lfUVIVIU"t1"fJt1ti\ULL"J"LLa::v1•u1uu1nr1v 

methamphetamine ~" L fl"JI ::"'l'lfl;v"tJijiJPin"'l., L rlvu1u 'li;ivi1'1ma:: L n1vi~ lL"1'T~ ::u1vi 

L .;, 1 tJ1 uv L u.ljn1 n;~" L i1uu(jjt1'1fft11fi'ty1nn L r1 i1::a1u1inr.1~9'I L ifui,tJuuu~a ::a1u l; 

~ ~flL.;l'lJJ.nl;rni1vu cocaine t1-=iva::LVltJLifu1mtu1ut!ws'nliii' 1;rrnnuhrn21'nu 

cocaine lulll'v"Ulil i. v , rnifou amphetamine LLmJiiqvifi'u1uii\'! 12 off• lu" 

LfltJ•nun1iLnvt~tlvU1"n1•"J'l'lfltll"J'lfUV11Vludn11JlL"J"fl~l amphetamine LatJDfl 
,,,. , . 1 .. .. ... .. ' 'I " - uc: 

fl'l"J~"Lfl"Jl::VI methamphetamine VII lil~1fltll"JVIUVIDVIUD~\UVID"U~Uv1 

n1i~• ltJ ~" L t'Ju L ~v"ftu1 L ilm.;•"~10J::JJ'n1i~" L A'n ::H'lLa :: t'li'a1i~"n~1• lun1"tfNfl 

i::UlflOUUln~u ua::OJ::LtlU~~Vllfltti~tJ!tlD"tJi::Lt1ffL"J1LUDU1fl9'1 
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CALCIUM ANTAGONISTS 
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UYl'U'l'YlVO~ Intracellular Calcium Ion 1un,mJ11Jfl1, Contraction vo~nft1~LlJfl 

Structure and Function of the Slow Inward Calcium Channel 

- w~. ~,n~ 5~Ln~ • 

UYl'U'l'YlVO~ Calcium Antagonists 1un1,~1LftL~~ 

n1,N~L~ vs . Calcium Antagonists 
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cu \II cu 'l \II ti ii ~ t1 'l Gt '1 u bb fl~ b ~ t1 11 l u n 'l ~ ti' n ~ 'l 11 '1 ~ '1 bi t1 

m~1L'1mllwif n 1i11~1n1mJ~'il~i1f'1 ru'JJ'iMu1:::l Vlf'll Ul 'illi1r'ilu zj,_,Vi).J~~tJ1:::L Vlf'l1 miv\'rm 
1

l v1iJm 1lJ •11 , ~ 

m..11u1lJm1fin11ul1~ 1 L~'il~"l:::n14'vimmL1u1lXi1).Jviiu'hJ LL!iln'l>JtJ1:::~uA'l1lJi1Lhu"l9'u~i1f'i'cv ~'ilm1lJ 
~lJL i1~'l 1 un11n14'viu~zj~Lllw mi1:::'ll'il ~ hALL~:::u ruirn ;'il~'ilm ~~,ru~~ 1v1iJm1mm1mlJ~"l:::;~(Jl.Jw 1u1 , w 

~ ~ ' 
l i1>J 1 ~W'r1~"l1n n11~~LA11:::~Yl1~LAiJ mrnnvi~1rn'i~Vlfi"l1n~lJUl ;~rn~:::"l1n n11YlVl~'ilUU1:::~Ylfill1;~ n11 

, I 

'J.l1L~'ilm~1L'1EJ'll'il~El1~U 1 ~iJ'iltj1u~'il~li1~1Vl L-rlu u1il1L;'iln ketoconazole Ll~::: mtif1tmAm:JlulJ Liu 

verapamil 1llwtifw 
. . 

\J'VI \J'l'VI 'lie! \nLfl in~ ii 3J m ei L ii ei 3J'la 'lLU ii 

nA~l :Jlu).J h'l'il'ilU Lllu~~r.i1Lllwi1i1fun~ 1n n1rn'lU~).J m1vh~1wul1~ 1 'u'il~l 'll~-cnviui'lhhl~'lL 'll~~ 
"l:::ol'il~1-Dv1'5~~1uLllur.i1w'lumm1'il~"l:::vh1~1:::~U'll'il~u1:::r.iuA~L:Jlu ).J :/) ~1::;1 u cytoplasm 'ilu1 w1:::~u~1 , " 
1 um n1'll'il~Lilvil ~·1w1u!ll~vh 1v1llllum1 

1. ij plasma membrane binding Ca++ 

2. iJ low membrane Ca + + permeability 

3. active extrusion by Ca++, Mg + + AT Pase pump 

1u111'l:::~iJm1L~lJllimrn'll'il~ Ca++ ll1EJLUL'il~~mn~mJnPir.i:::Yiu-l1Lilm~'ilV'lLLYi~ci:::iJ defor­

mability ~Ill~~ 

1v1iJrJ~u-l1 n11~L ;'il).J 1~1L'1m 'll11 tJ1 wilviL ~'il V1Lllll~9:::~~r..i~ 1 lXmm t1J'll'il~LLA~l :JlulJJ ~i1aJvi111u 1 w 

L il01L~'ilV1lllll~iJP11~ ~ n-l 1LiilllL ~'il11mvi~~1 >J1vWiviL ;'il~ll 1~ ~l nli1 ~'il ti1in niJ n1n ~).Jmm nm mu :Jlu).J :/)M::; lJ 1 n 1 
1 w 'il~~ ~m:::vh1 ~lnlll c renation uul m11>JLnlll'5m'f rn:::L -rlutl1 rnil01L~'il llllllll~~iJL~'illJ1'«1L1rnL~lll~-l1maJ1m 
'll'il~ LLA~L :Jlu).J:/)M:::'il1"l"l::: 1>JmnYi'ilvi11 ~Lnoi crenation 91n n111-TI'Lt111m :Jlu ).J ITT!ll'il~1n n).J~u01111Y1f~~ (45Ca) 

Y1Url1LIA~l:JlEJlJ9:::4'U'ilUnU~'l\J~lUU erythrocyte membrane iJr.lL~U'ilrl1llil.J1t1!'JJ'il~LLA~l:JlEJ).J:/)M::;~ 
" " l~lJlJ1n~uLiim:!'iluuulnLY1u~;·1 'il~r.i:::m:::oi'uL~u1'll>fvl1~ 1 'loi'L<rlu procalpain 9::;nnm:::oi'uLllu active form , " , 

(ca lpain) ~~U'ilEJ hemoglobin 1v) 

~1i1fuuviu1Yl'lJ'il~llA~L:Jlm.Jvl'ilL~'illJ1~1L'1m·1u-l1i1i~r.i1n invasion Ll~'l excellular calicium 9::;;:J 

m1).Ji1ricvmnvl'iln1H"lrt1JLITTULt11'll'il~Liium~1L'1u mm:::~u'll'1l~11Am:Jlu).J~1nrh · i oo JJmol r.i:::imvim1 
~ , 

L"lrClJ 1Piu'twu'il~L~'il'lv1 uo1i1i~"l1n ring stage LL~'ln1rnfll extracellular calcium r.i:::hh-1~!lln1H"lrr1JLITTULV1 

'lJ'il~l :5''illl ITT"l:::'ITwu'l1~ re invasion ~1"1fuuviu1V1'lJ'il ~LlAm:Jlm-illl'ilL~lil'lll1o11~ 1 'tl'il~L~'iln1'5~'iltj1u.ffum1 
14'mitj L'iiw parasite serine protease Ltlwoi'u 

Calmodulin f'lt.mrnd'iltl A.Pl. 1970 Lllu'ttJ1U!u~4"uuA~L:JlulJ~Lllu:/)M:::Ll~1~1inrnm:::vi'un11 
' 

Yi1~1u~u'i"l~L~u'l'll).JLol"1~1EJ'llUlll YitJrl1 calmodulin m:;rilun11Yi1~1U'll'il~ Ca ++ -dependent enzymes , 
L 'iiw phosphodiesterase, ki nases Llluoi'u uAm :JlulJLUU ~~r.i1L llu i1i1f un1n "lTCULITTU LWU'il~L ~'illJ1~1L'iu 
riu-l1 calmodulin iJm1).J~1~ClJLU cellular metabolic activities oh~ 1 LVIEJL'ill'n:;~L~EJ'J-if'il~numnr.irClJ 
LPiu 1m'il ~l 'll~~1L~ :;mmu~vr1~u'il ~L 'll~"'1 
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cai+:caH exchange 

(nmol CaH/mg protein/min) 

0.03 

0.025 
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Facilitated diflusion 
Maximum rates (nmolCaH/mg 

0.05 protein/min) 

Blood values 
Free cai+ = 1 mM 
Total Ca2 ' = 2.6·mM 

Fig. I. Col+ fluxes in normal human erythrocytes. Properties o(u1e Col+ pump: number o(pumps 
per cryV11ocytc = 20aa (a.5% of u1e membrane protein); Keo = I a- 6 /o1 or less, under optimal 
ossoy conditions; Km < I a Jll•1 ATP, (or Vie phosphorylation reaction; maximal velocity of CoH 
vonslocotion in human red cells (Jlmollmg proteinlmin°): with calmodulin = a.a65, without 
calmodulin = a.a 14. (Doto from Re(. I.) 

0 Estimated assuming o membrane protein content o( I a git red cells. 

!J'l~'l\ULA a L ~ tJ 3J u ~:~'VI t°l u O'l5 ~ 'lL rl il 3J 'la 'l Li tJ 

tnITT1'UUA~L~t1i.Ji'Joi1a\-l\J-llUn1r'il'ilnqvitoi 1'1 1 nu t11~\11mH'vivi~'1lUth:::~Ylfimr1'J.i1L~'ilm~1LTt1 
1v)11rit11~Pi'1t.JqvitLw1~Lzjt1i.J~L°Tt1n11 calcium channel blocker L'iiu verapamil LL~:::wm~Lllu calmodulin 

antagonists L'iiu chlorpromazine. cyclosporin A LllwXu Lti'iwnnm'J.i1L~'ilm~1LTt1~i'lH'num-TI1u1u 
L'iiu quinacrine, quinine LL ~::: chloroquine >'.irYnt1'11'U11iiAm~i.Ju°PiLUU calmodulin antagonists " , " " .. ""·~ " ~ 1 """ .. . F.!. ""' I • I .. .. 1 I .. ""' m t1 "l-li.Jr~ ~,_,,m1i.J~U~"l1L'N::: V1i.Jn1rl'ln'!Y1LumuLvit1ur:::wn-lur:::~Ylfirrn•1 Un1~11.J1L'n'ilm~1LmH~:::m1i.JtLr'1 

" 
1un1rd'.Ju calmodulin antagonists LU'Ur.i1u'lummL~rnu11~'lu1myiim1l-l~mTufinu 

O'l5atiltJ'lAailltiA1U 

1un1rfn"1Y1rri'.hu~Pi011:fi''ill-J1~1L°Trn;;lurn·15u n1r1-TI't11~'1l '1lnnvii~h~'1ilJ1'1lci1'1r'l01L1'l >'.irn1i.J~v1rul-J1n " ., ~ 

f'1~'1lhA1uLllut11~~'il"1lnqvii1v1L1'l uvlU11J't-11~Ln vi~u A"1l L~"1lm~1L°Tu1uAu Plasmodium falciparum 

~"1ltn ;_,U11Jl-11tlYiu).J1~-iL1oitl A.Pl. 1960 Llluo'ftm1 ,, 
A'N"1l hri1u'J.i1L~"1lm~1L°Tt11v1"1lci1'1h:' ri 'ilutl A.Pl. 1986 trn1vimri1\'Hilflv\'liXm1).J~u1r.i11iivi1'1Lllu 

1. Ferriprotoporphyrin ix (FP) complexation hypothesis A'N"1lhA1u"1l'ilnqvit1viumrvh1iX 

FP L-il11tl~n~u1'rlu malaria pigment 1v1i1~ -i vh1iX FP ;aM::;~1).J1rn"1l"1lnqviivi1'N1m-n~;1vr 
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2. Lysosomotropic weak base hypo:hesis f'l~'1llrn1u1i'.Ju weak base 1rlm.hur.Ju..i1'l!~'l'i°"l:::'1lulu'i'\fl'Wi 
\I 

1i'.Ju singly positively charged 11oi1~'1l1.if11'l!~'l'i°11~'l "l:::1i'.Ju doubly protonated zj..ir.i:::~1U'1l'1lnhJ1v\' ~..i 
r.i:::vh1\Xii n1rn:::'i'\lJ'ilMt11~..iiir.i~"1'1l n1niJ~mmiJ~..iM1'l:::m1lJ1i'.Jumvi~1..i•iJM acidic organelles 1-tlu 

lysosomes LL~::: phagosomes vh1\Xivi'il'l1-.ln11U'1lU~~1u haemoglobin vh1\X1~'1lvnu LYin:::'lnvimvi 

'1l:::inu~r.i:::u11iJ~..i1f'ln:::l-f1uu'liJ1?iu 
1m:::u:::ii~..i 11vi'iirJ1'i'\u'1l~1qYJif1umni'.Ju calmodulin antagonist thr.i:::iim1lJ~l.lvTufinum1 

ihi~'1lm~11'1u "1..i,ru~..iu..ihhnmrnMu1v\'11n~'ln~11Ylr.i1..i 1i'.Ju'1lu1..i11"? 11~:::n~1n~n~1'llJ1.if1..iPi'uii , 
m1lJil.lvTu finu'1lu1..i 11"? 11~::: n~ 1n 1m:::iif.l'l1lJ~1Al1Jl.l1nu'1lun11nu 

vi1LlJL~'1llJ1~11'1u~..ii'1lmf'l~'1ll1f'l1U ii~L ;'i'l nu11L~1l~i'1:lt11r.i:::iimnnu'i'\:::'i'\lJ'll'1l '1U1f'l~1l Lrn1u 

u '1:lun111 ~'1l~u..i1l 'lvi'1llJ1 vi11lJ~ ..ii i'.Ju1 'llu ,Ju"! 

il 'l ~ 'l'l.Urn i'I b ~ tJ im a : n 15 b ~ :1..1\J5: ih1 fi .fl'l'W il 'lfl i'I ei h fl ~<tt'L 'lt.fl 'l-;J: b t 21t ilil 'l 

LLU'lf'l'l1lJ~VI 1 um1t11m!il1u11f'l~I ~UlJ ve rapamil m 1 ii ~'1lL ~1Ju1:::~Ylfim~~U1fl~'1l 1 m1u1 wn:i::: 

.~·'1limn (reversal of chloroquine resistance) 'lv\':i.nr.i1n..i1u1~u~Ylu11u1~fo"r11hf'l>.J:::1r..i r.i:::iimnnvi 

m1~'1lu1~u 1'llum\~'ln Vinca alkaloids, anthracyclines 1uuo'fu iJ1 ::: ~Ylfifl1Yt'll1l-.lU1L\~~1d~u'ilunu 
\I 

"1'l1lJ'i'\1lJ1Hl 1 u mrn:::'i'\lJ'iJ'il'1U11 w 'll~~lJ:::Lr -.lLL~ ::: 'r~u111rl'1l~'1lU1'ili1V1i1li..ilT nr.i ::: ~'ilrlUU1'lli1Vl~U 1 ol'lU ~ ..i 
1 iXf'11r.i1nvim1lJ~1 mu ltidrug resistance n~ ::: 1~'1lii1n'=! 11 ~n~-:ivi'1l'hJriu11 mr~'1ltJ1'll'1l-.lL 'l!~~lJ:::1r..i1nPi 
L \i '1l 'l"l1 n m riJ1fi n1riut11'1l1l nr.i1 m 'il~~lvlL ~lJ~\J'ilU1 -.llJ1 nvi11 iXmhJ on?l :::'i'\W11tl L UL 'ilMhJ:::Lr -.l n1i11nii 

" •Jvi'iJ'l1..im5{fuu1'1l'1l n"nm'l!~~ m1Junr.i::: on-ri:::'i'\lJ1lv1u~:::'JJ11'l!~~lJ:::Lr-i1v1 r.i1nn15H verapamil '~u~1,~1 
\J 

1iX1'l!~~lJ:::1r..i~~1lt11n~u'l'lvi'ilt11~n r.i1m1u'lm1l.l~vid~..iilmnhm verapamil mHL~'1l reverse 

ch loroquine resistance 1rn~'1l Plasmodium falciparum 11~:::rlu~1 verapamil vi1liX1~'1:l~~'1lt11 
f'\Ml Lrf'l1\Jn~UM1YILUUL~'1l~l'lvJ'1l)J1f'l~'1l lrn1u1v\' 

ur.i1uuiJn1r1i verapamil L~'1:lL'rl°'rl.lqYlif'll'1l-.lt11'JJ1lJ:::L~-.lLWJthu~fKmn ~·lu~1iJ MDR 1 gene 

expression L~'1l~f1..i P-glycoprotein mn~u ~1iifrn;1llJ1'i'l1L1u~~'ilU1f'l~'ilhri1m~u11 verapamil vi11iX 

1 ;'1l niu'hvi'1lmf'l~'1l hA11ll~'11n LV1tJ'lJ\J1V1U1 verapamil ~1 ~1uii~'1lVIY1Pi'i'l'1l-.l'IJ'ilUn~1'ilU1vi~iJqYJif1uu 
antimalarial drug L~'1lnu11 P-glycoprotein ~..iLum~'lU'vld..i•iJ'1l-.l pump ~..ivi1mX1~iuu1'1l'ilnr.i 1 m'l!~~ 
~vi'iltjLUYi'ln ATP-driven transport system r.i:::iJuYJu1Ylli1"1[1JLV1Uvi11 iX1 ~l.lniriucl1ut11f'l'i'l1l hA1't.!'1l'iln 

r.i1m'l!~~1V1U'1l1~U pump vi11iXiitfh11mu11uL'l!~~~mX'ilt1~..i 1w;'1:lm~11'1m'lu~1il gene 2 'Di1vi ~..i 
code P-glyco-protein '1ltj~..i1run11 pfmdr 1 L\~ ::: pfmdr 2 

'lv1ii111rnu11 calcium channel blockers (verapamil) lL'C'l::: calmodulin inhibitors iJ antima­

larial activity 't.!1lnr.i1mJuu..iYtu11 verapamil ~1mrnvi11lXL'll'i'l~lJ:; 1r..iLL~:: L~'1lm~11'1u~~'1lt11n~uil 
A'l1lJ1'l"11lm1l~n 1viu'llfiu1u11 mri'1lt11Lnm1ni'.inirnf1..i P-glycoprotein zj..i coded 1viu MDR 1 
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Llmu) pfmdr1 \L'WL~'ill-J1~1L1u) L~l-Jmn:nu P-glycoprotein zj,:iLi'Ju~'lu'vlti'l'll'il-1 pump ~A'iltJ'tlUtl1'il'iln 
"nm'D~'il d'.Ju·ou'lumr~vY'il.:iml'lu ATP vh1iXih.Rl-J1cum~Pi1LLml.:i'il'ilnqviif,r'ilu~.:i verapamil LL~.:i~{u 
'll'il.:im ~.:i{unu P-glyco-protein vh1iX m1iJnniU'il'iln"l1m'D~'il~.:iilmrn:;~w11u1uL'D~~ Ld'il.:i"l1n 

\I ' " . 
calc iurn antagonists ilqvifiuJ'il'vl~'ilCi1L~'il Ci1 ir'l1r.i ~'lumrHmn~l-JW'il1r.ivi11iXLn'11 'il1mr-il1.:iLAtJ.:iLnmnu 

r:;uu'vlJ.Jm1uuL~'ilCi11v1 , 
mv11uuA~LzjtJJ.JLuun~J.Jm~ilrihL"1ll.:in1r'il'iln qvii1!ii\1~1rnL"1.:i 1umrfnt11LrAvi1.:ir:;uu1"1m1uu 

L~'iloi LL~:;r:;uuth:;~1vi 'il1f'i'un1rn'ilnqviif'll'il'ltJ1~.:iPi1lL'vlW'l'il'il n qvii'iltj~ voltagesensit ive L-type 

channel u'iln"nn{unu channel 'W'il nr.i1 n~unu channel m~1dLL~'l calcium antagonist u.:i{u1v1nu 

hh~u~.:iLllu transporter L'iiu ATP-dependent effux pump (p-glycoprotein) uulil aff inity ~1n-l1 . 
L-type channels u'iln"nmruu.:iilmrr1uviu-l1 L~'ilH isomers 'll'il-1 verapamil, gallopamil LL~:; devapamil 

zj~~unu L-channels 1~1iJ~ n;·1u-l1vi11 iXL ~'il~~'ilmn-5uilf'l'l1J.J1'luJ'iltl11vIBn o1.:i~ULLU'lVl1'1uJ'ilhJi'i'il 
mrntnmJ.Jmm~'il'ilnqvii~ P-glycoprotein 'loium.:iLL~:;iJ affinity ~.:i L~'il"11im~u.:i'il1n11-il1.:iLAtJ'l 

I I ,,, I.I 

nulLu'il.:ir.i1nilnu.:i1url1u1Yilllu calmodulin inhibitors ~1u'lumnuuu.:imrLr.i1qJL~ULITT'll'il'lL:fi'il 

l-J1~1L1tJ 1~ UVlU1Vl'il'il'lLIAm zjtJl-J~ L~tJ'l rlU~11~VltJ1'il'il'lL ~'il LL~:; n11~'ilm"l :; UJ'il .:iiJm1~nt11uJ'il 1 U 
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The Effect of Dopamine and Furosemide on Renal Hemodynamics 
in Dogs Injected with Russell's Viper Venom 

*Hanjarlyakul, C., **Thamaree, S., **Chiyod, N. and ***Sitiprija, V. 

*lnterdepartment of Pharmacology, Faculty of Graduate Studies, 
**Department of Pharmocology, ***Department of Medicine, Faculty of Medicine, 
Chulalongkorn University. 

The effects of dopamine (3 mcg/kg/min, iv.) and furosemide (1 mg/kg, bolus 
dose, iv. and 16. 7 mcg/kg/min, maintenance dose, infusion) on renal hemodynamics 
following a 30 min infusion of Russell's viper venom (RVV, 3.33 mcg/kg/min) were 
studied in anesthetized male monwel dogs. All parameters were determined before 
RW injection and at every 2 hours over a period of six hours. The results confirm 
that dopamine combined with fu.rosemide could restore the glomerular filtration rate 
(GFR) and increase the urine flow rate (V) that were markedly reduced by the RVV. 
lnspite the renal blood flow (RBF) kept lower than the control period.Dopamine or 
furosemide alone showed less improvement of renal function. No alteration in the 
profound hypotensive effect of RW during the first 30 min of RVV injection was 
observed in all groups. These findings suggest the facilitative effect of furosemide 
by dopamine. Renal vasodilating effect of dopamine leading to more furosemide gain 
access to the intralumina site of action may responsible for the synergistic effect. 

109 
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Interaction of Serotonin and Propranolol on the Isolated Left Rat Atria 

Waraporn Jlrajariyawej and Prasan Dhumma·Upakorn. 

Department of Pharmacology, Faculty of Pharmaceutical Sciences,Chulalongkorn 
University. 

Serotonin 4-119/ml produced positive inotropic effect on isolated left rat atria. 
Methysergide 0.47 119/ml. completely abolished this positvie inotropic effect. However 
this positive inot ropic was not reduced but significantly increased by addition of 0.15 
11g/ml propranolol. Cocaine 0.5 119/ml, potentiated the positive inotropic effect of 
serotonin. In the present of cocaine, propranolol did not reduce but magnified the 
positive inotropic of serotonin. However methysergide . absolutely abolised it. The 
direct effect is the action of serotonin that mainly mediated the positive inotropic. 
Beside NE uptake, cocaine could inhibit serotonin uptake. Serotonin uptake inh ibition 
might also be the action of propranolol other than 8 -adrenoceptor blocking 
effect. These results would be discussed. 
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YI.PL 2525 - 2528 iJrru'luhf'1).J:;LT'1).J1fUn11fntt1ol')utJ1Phfudei-i 3,250 f')U ll'l'l::1u't1"l"lUW v , 

N).J1fu n11fm11i1'1YlilnLvi).Jcl,i~u U1~).Ju1vmhfudth::n'iltJol'lU~'lU~LuuYi'll 5 'llUl1l IL'«:: v v , 

ci'lu~m"!1n~lil1 s 'llu111 r.i1 m1'i'lm1~ntt1~~u \'1u~1~1rnn111'il'il-iu1~).Jllh·mhfud~1).J1rn , 
v t .. .. '1 V a V 1 1 ' 'l v. I ' <J I .. uuu-in1H-,1C\JLlilULWtlMnmnJ:;L1'1L!il1lJ).J UWlfiJ1') I)) Lm:;u:; ii ~ul1l1v1LLrn LL'(l:;).JC.J'«'ll'lUUl1l 

'll1~'lJ'il'1Wl~Yll1l'i'l'il '1'ilth-ii'.hJmh•1 C\JYl1'1~nPi( l ' 2 )Luil1>.JiJ~YlttT-itT-in11L"lT C\J0u'1:l'1L 'll'«~).J!;L 1-i1 u 

( B 
. v t ... . ~ ,,.. 1 ~ 1 .! Wl'l'1:l111Yll1l'il'1:l'1 f< ·cytotoxic test) 111-iuur.i -iYl1 Ll-IL nl1lfl'l1).J~U "lLlm'll n mrn'iln~Ylfi'll'1:l'1 U1 .. 

1 ~ .,.. ~ \/ Clli.t.' .., I 'l I " a 'l 
~l-jU "r'l1 ~11Ml1lU'1:l1"l).JC.J'« m:;~m:;UUIJ).J~).Jn\J'u'il'111'1n1U L Un111il'il!il1U).J!;LN L lJ\-ll~ 

Yll1l'tl'1:l-i
1

l o\' ii"il~u~-i'lo\''r11n11~ n'l'.11 r.1'il 'il'll-imoi'il1::uuniJl'l).Jnu v v , 
... ~ ,J I !'I ,J j !"I ... .! ,, " n11Plntt1f'1NULlU'1LuU 2 ..-;')U '(i')lJLLrnLuUn111'lntt1YlUVl')U~Ylfin111il1U).J!;LN°u'il'1 

u1~).Juhmhfud1ul-lu1niu (nude mice) L~'ilLuun11uutTunY1ifm1tii'1u).J:;Lf-i1uVIU'll1'l 
, " ·1 \I 

(tumor bearing rats) ~iJcr11u-i1umn'ilULL~'l ci'lu~~'il-i~ ntt1 ~Y1if n11m:;tii'u1:;uuniJl'l).Jnu 
"' \f , '-i , 

v .. 
0u'il-i~1rnn111u 

~'lULL1muun11~ntt1nY1iflil1lm:;Lf-i•u'il'1U1~ ).JUl\~111i~fud1uV1uLniu~lo\'fun1nfan ., , '\J \j 

ci1m'il'i'l~).J :;Lf-ithn).J1111rnr.i1ncru'lu (Xenotransplanted nude mice) LLt.l-iwu'iniuYiiJm1 
,. \J '\J 

L"lTC\JLPitJLP1'u'il'1).J:; Lf-i1u'ilu1~1~1n~Lfiu-inu'il'ilmuu J n~).J 1-«:: 16 Di'l n~>-mrntfmJll1~n111m , , 
~).Ju1ml1i1fud•uu1111 2580 ).J n./ nn. 0iJ'il'1l l 1V1lJnDi'lYlniuLUUL'l'il160 iu n~).J~~'il-i1~m , , , 
1

b.JLPll).J:\1u - ~ l ).Jn. ; nn. 'il111 L-li1vi1-i~'il -i"1'il -i n~).J~~1).JLUun~).JPl'lUf'1).Jli'ilml1nfuJ tJ'lln11 
I , , 

Yll1l'«'il'1v1u~1m~l-l'll ml1i1f udi'.i~Y1io'f 1u).J:;Lf-ith n).J111 ~ nzj-i i111'l~1 uiu~? r.iun-iiu~'<> o Vl~-i 
1~,J1~n111 LL'il::V1UYll1l'«'il '1i1~m'il111YlnPi'l ci'lum-l).J~1~m'l).JL!il1).J:nu ~ L1).Ji111nY1iftil1u).J':;Lf-i 

" , \ ·1 

'lo1'V11i-i1~m l 11 iu1tlLl~'l"lwiu~111n1rn111'tl'il'1 VIWY111l~'il-i1un~l.Jdmu 5 iif'l"l1n 16 Di'l 
, \I • 
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~'lu~M1-3Lllun11~n1j1t)Ylimrn1,::~m::uu1Ji1~l.Jrfu11'il'3~11~riui "l1ntn~~u1m 
vhfudPi'il Natural killer cells (NK cells) 1um~1nfo (nude mice) 1uiuH51 Cr release 

assay LLU-l\.H~YlV'l~'il-l'il'ilnLi'.Ju 3 ntji.J Pi'il ntji.J 1 , 2 u'tl:: 3 ilr.i1u'lu\.I~ 1 o, 11 LL'N:: 6 Pi'l. U'ilU 
~ %. I ' • ~ I I .J.'I %. I ' ~ 

~11~nui 1 '2 LL'N:: 3 rilJUl1\.I "11l.J'N1Vl'l.J ~~'l.J'l1\.l\~n~l.JYlu'ilUU1 1 LL'N:: 2 TIUUl1\.I uu fl'l1).J~1l.J11Cl 

ril'il -l NK L'll~'N1umnhl'l1tll'll'N~l.J::L7-liJ~1~-ln<l11untjl.Jl'l'l'l.J~l.J'ilU1-liJ\l'mh?icyvrn~Ci~ (P ( 0.05) 

1w11ru::~m1l.J~1mrn'll'il-l NK L'll'N~ 'll'il-l'-l~ntjl.J~U'ilU~1rnriV1 3 ~um~ iJ~1hlLLtJlnPi1-l"l1n 
n~i.Jfl'l'l.Jfll.J (P) o.os) , , 

"l1nmrnvi'N'il-l~U<l1~11~ui"l1n~~u1~1'1hfudiJt)viiurnT-ll.J::L1-l1~ 1u'-1~1n1u~~n 
ti~ n cl1Ul.J!:L j '3U1 nl.JV'l~n"l1 nrrU'lU LU '!lru::~ r.J'NPl 'il 1!:'1.JU1Ji1~l.J rlUU-3 L il'il1''H~tUl~LL U U'i'lU L Yl11:: 

'-i1U'lU\.IU~1-n'lumrnV'l'N'INU-3\!'ilmnu1uLLPiil~LU'l1Ul.JL~L~U11~l.JULYmJhfud'il1"l"l::i'.ir.i~m::~u 
~ I , 

1!:'1.JUIJiJ~l.J rlU i~tX Ufl'l1iJ n11Yi1~4'UPl'il l tJ1VIU L -D''-1 ~r.i1u 'lU l.J1 n;U 



'li).Ju1 )'i1Ln~CilU'll1'il'ilu il'll1n'iricu1 u n11f mn 1rnmnfi1 u'll!oiu lL'll:: 1 ~).JU11 '1 , , , 
I " I ' 

I "'1 ""'°'!'I '·' ~ """"J " "" ti "" n'1n1t1 - "1111 "l 'll11LFl).JYlLuU'il'1Flu1::n'ilU'tl'il'1M.prn'irn).J•~'lUFl'll1EJ Ayahausca Yl'll1'lL iCil).J 

~'1L i'Ju~tl 1'llu1 r.i~m~n~vit"'u'il'1'll~u1 mdliim'i ~Oimrn'll'il '1~111{vi111'll'il'1 'ucu::vhmrnCil~'ilu 1 u 
" ' 

"1U'll1'l LL'll::mJnu{m )'iU11ilrl'l1).JLL1J1n!ii1--i'tl'tl'1n111Jl'ilU'llU'11'1 n11YlCil'll'11'1Wil"lCilU1::'ll'1AVl"l:: " " , 
L mm.JL Yit1rn'i ~01n1rn~LnCil"l1nw1:1'il'tl'1~11~n111lil'lm).JYl1U'il'i'l"l1 n~~u1 )'mn~Ciltl'll1 'il'ilu 

mn11~1t1~'l L l11vi::t1u vru 'll1"1i--iL "1Ut1111 m--iLi'luitJ s ~::tlnn!J1 ~L ~u1 u1::"111'1 

2 i'lL).J-3~~1n11Yll1l'll'ilU 'ilU1Cil~~1L~'l!IU'lJ1'lLLn1--i"11'1 m::uin in LL'll::Ol1EJ ( 300 ).Jn I nn) " , 
'bJn'il 1~Ln111'111n11"1--in~1'l1u"1unu{m mn11rnLLN'lll1l~)'iUPi'll 'u1V1i--iL'lilUt1Cil iu 'tl1n11Vl1:1 

" ' I 

LU'l!IU'll1'lnn~hu1;,'Q)'ltJ cyproheptadine zj~hJi1mi1w.-1uiiu{m Luu~vinu11 s - HT - syndromes 
" ~ " ' " 

"1_,n~1'l L i'Jur~'i'l oi 'll1:; urn.h:: 'll1Yl~'lu mn--i lLITTL uu Vimlll111::uutl1:: 'll1Yl~ 'lUU'i'lltllL'll:: n ~1).JL w 'i'l 

'll1r.ii1uviu1vii'l).Jnu n1rn111'll'll'1ITT'llLtl~--iLi'Jun1nmt1rnVi~u~vii'll'll'1'll~\llmd!iira phrenic 

nerve - diaphragm preparation 'll11'lln111r.i1n~).Ju1vm'll1).Jn1rn111lii'llL'll::'llU1Cil'll'1r.i::nllln11 , " 
"1Cilli'f'l'll'11'1n~1).JL d'l'l n::U'1'll).J 1 mn~'il1'l L'ilm:: ~vif n111n1rnCiloi'l~~ '1LnITTL ~u 1 un'i\'1).JL d'11n::u'1'll).J 

'll'i'l -l'l!IU nu4'n1 nvif nCiln1rn111li'f'lITT'il n11 m:;i;lun~1).JL tl'il 1CiltJUINLnl1l Loli1n111ii'll n11m::Pi'w.hu \I ., , , 

L~U 1.h:: 'll1Yl)'lrllri f'l'l1).JlL1J1nlii1--i"1'1n~1'lr.i::'ll'lt1L un1r~1rin::~m! 1~'il'il'1lii'lf u t rypta mine 

lL'll :: 5 - HT recepto rs lii'1l1tl1o\' 
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e!~ 'l.121 \'J tl'l iUln tHilG°i ilbfi tf 'l.I ~ ~ \ Ul'l ~GI fii 

'l.121 \'J bb e:i ~1cwiu1. Ufl'U. 'l.J n ffi 

n-w~nli1~'i'l'll'1l~U1'i'l~m~ol'1l111~'ilr.i'i'l'Uf'l1M1f (pharmacokinetics) 11'i'l::n1nt'1l 

tJr::1mn11wi1~n1U (bioavailability) '11'1l~U1 aspirin L'U'1l1t'l1t'l>TmtJn~~~11m1'i'l::t-lqj~~1'U'l'U 
10 A'U '1l1m::t-l~1~ 20-i1s tJ 1~uL~'1l1t'l1iq>Jm1t-l~1JufutJr::vnum aspirin 650 ii'i'l~nfii , 
11'i'l::~'1l~~tJ~1"1~'1lii1~f Un1rvl~'i'l'1l~r.i::f utJr::vnwm as pi ri n "dU 1~1 v111~ii 111ut-l~~r.i1n~ 
futJr::vnuu1'i'l~nrn aluminum IL'i'I:: magnesium hydroxide 11~'lLUUl'l'i'l1 10 u1Yi vi:m11 

1r.i1::1~'1l~L~'1lP1r'lr.it-l1r::l/)rnn1~ aspi rin, salicylic acid n'i'I:: salicyluric acid LU plasma 

1~uH High performance liquid chromatography ~'i'ln1r~nli1Y1u~1u111~m~~Hi'.l~J'i'I 
ol'1l bioavailability 'll'1l~ aspirin mr1::~i11~r111iu~m::l/)um~~t'l~LU\~'1l~ (mean peak plasma 

\I , 

aspirin concent ration, Cmax) i'.lr11~~~U'1lth~i'.lffm~1fi(\JY11~~0~111ut-l~~r.i1n~1~fumnrn 
I I V I I 

I " II cl clo'l"'... '} 4 ct cl '1 \.1\.l~\J'q 

n>-Jmu u111m1'il'i'lm'l'i'11Y1Y111 t-lr::~uu1~~~~1 UL'i'l'1l~ (Tmax) 11'i'l::Yl'UY1/11U 1111v~u1MY1'i'l1n 

r::t-l~1~illii1m aspirin LU ,plasma nUL'l'i'11 (AUC) hJi'.lA'l1M\!iinol1~'1lth~i'.l\rmi1fi(\J ~~ 

1,J~1ii1rn~rtJ1~~1m1ii11!ilnuh~'ll'1l~ bioavailability 'IJ'1l~ aspi rin 111uM~~r.i1n~1~fum'i'I~ , 
nrni'l>-J~'lu i'.lt'l11 t-l!ill-J1r.i1n'1Yvinn1rn~~"u1~1 tJ~mmtJ'i'1~1tJ "1r'1lr.i1nillii1nm1~nn~~~" 

, \I \I \I 

1tJ~uu11u'i'l~LtJ 11'i'l::1,J;·rnm1iiu!iinol1~Lu pharmacokinetic pa rameter 'll'1l~ salicyluric 

acid 'IJ'1l·~ salicylic acid (Cmax, Tmax, AUC, T1/2, Ka 11'i'I:: Kel) U'1lnr.i1nr11 Ka ~~1i'.Jw 
I I I I "' 

I cil.el ..;t I cl..,. d \I I I • 4 cl I .:::I ...,. 

mA~YlY1LLt'l~~MA1A~Y1'1l!ilnn1r~~'ill-JU1L'IJ1~n~n1u•d'1l~ total saltcylate 1;·m'llw'1lu1~iiuu 

~1flC\J"1~~r.i1nn1rfutJr::Y11uu1'i'1~nrni'liinu aspirin 11t'l~~~1'1Y!ilnn1r~~~" total salicylate 
....: J' J I cl o f} V ..('1 " a J' 

I YliJ'll'U 'il ~'U 1r.i::l-J~J4'lY111 \-IU1'1l'1l n ~Ylfi l~lr'l'IJ'U 



n-1ti An'l:f1u1 ~2.1 ~i:. 'l..tfl'l ~GI ti t1il ,u11b'll'W111,, ili Gi 3.11. 'l..tb ~ ilG'lbb ~= il ~a 'l 1 : t1 il \'I ~111 i 
il'l~'l~sjfl ti lG'lilb~bfli il\'lbiltl~bbil~ il'i (HPLC) 

L 'llvl1111:n~ii Lllut11tl5:n'lu~ n~iiL 'll'r'lvh h~t1'1l1u n~ii~~1ii ihh~~Ylflll1Y1~'1~1mrn 
~ ' 

vi1~1m1'1lLLUAYlL'1t11!iW1 111lm'ilm~n~ii Pseudomonas aruginosa ~'1LUU~1L~111~1"1nl1uhf'I 
' ' ·11 

~01L:5''il 1un1r~n~1d1Cil\111fi high pressure liquid c hromatography (HPLC) ii1~mn 
~ ' 111 "" ~ t ~ ... J Qd ( I ~ 

Ll1~'ll"l~UP!1~1111'il'1l'1ll1U UMIHl1~1~lJA1Yl'1\-ll.Jlll 8 AU lillll'illllll1L'll\' 1111'llllll.J l gm LYl1nU 

L'llvl1111:n~iiLu~ 157.33 nfii) L-ll1~il'1llllL~'il111~1r.i 1 mruLr.i1~L~'1llll~1u'lu 5 ccLrl'1lL'l~1 o, 5, 15, 

30. 45 U1Yl LL~~ l , 2, 4, 6, 8, 12, LL~~ 24 i'l1iJ'11111iJ'ii1o1u 'llOJ~L~tl'lnULnulf~~1'l~1u<il'l'1 
.,,J ~~ ~ ll• ._, I ~ d o 

L'l~1Yl 0-2, 2-4, 4-6, 6-8 LL~~ 12-24 'll'l1l.J'1 1VIU111l'l'1lll1'1Yl'1L~'1lVllL~~u~~1'l~lJ1Ynn11 

1'11l\-11j~o)um 1u1\~1 '1~U~~'1"l1 mnUPl'l'1lth'1 1111uH'1A~'1l'1 H PLC r~~n1r~m~1\'1Url1Ll1-.r'll"l~U 
' 

P11~111f~u'1l'1L'll'r'l1111:n~iiiJl'l1f'l1'1:n1111Liu~u (mean half- l ife) 1m~'1l"1Lvl1nu 1.26 ± 0 .1 7 i'l1ii'1 
' I I I I 

LL~~L UU~~1'l~L vl1nU l .40 ± i'l 1ii'1 1J11>-J'ti1oi"u ~'1f'l1flT'1:n1111VJLol"l1nn1j1LAn~~L UL~'iWlLL~~ 

U~~1'l~Ullln~1-inu'1lcl1-i1iJiJilu~1f'icyYl1-l~n~ LL~~f'l1f'l1-l:j1111l~Loi'"l1nn·w1Lf'lj1~~"luL~'1llll1U 
AUL Y1t1Li..lL111l n~1 '1r.i1n n1j~n~11 u~1'1tlj~L YIP! L ~u-l1 n1j1Lrin~itmj~olUll1L 'llrllll1:n~ii 1111t11-n' 

HPLC 0Lllu1fi~iJm1iiL'lLL~~A'l1l-J~1Ll'i1~~-l t.h~~UlllL'l~1 1fimr1i..l~-lll1n 1un11Vl"l~~1 
~ 1 I d ~ .,, d t ~ 4 .'t 

j~illUll1 un'1n1ll 'll'11illr~~P'IYl'1LUL~'1l"1LL~~u~~1'l~ 
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0. d ~ d 
O'lti'l.J ti :b3J 'U.eJ~ O'ltib titl'U. O'lti ~eJ'U. ';l'tl 'ltl'l'tl 'lbQ. 'W'l:'VI, 

fi'lfl ~'tl'lbfi ~ti ~'Vltl'l fl ru.: bb 'W'Vltl~'l ~G'I ti Ai ti'l'tl'Wtl'l'U'l~ 

3J 'Vi 'l ~'VI ti 'l ii ti 3J iii G'I ~ 

flru~ LLl'IYlllf'11~91{~~ 11'llm.11u1Cl lJ~11V1u1~uJ.Ji1~Cl ~.:J'r11n 11~au 1 riu1fiu11u1m ifu L 1~1 
2 i11lJ.:J 11nun~m~1mmu ~u~~ 3 ~ 1u 1u 183 flu LLCl~un~mfltJ1c1.qp L 'r1'lltJ .:J111fli'll1'1 

., ll qcl ., 4 

tJ11n~~~ri.:Ju 1nn11~rin11u11u1u (11l-lfl11J.Jn.:J 'l ~ "' 2 flU LULrlllUl-JGU1llU ~.f'l. 2533 
I 

I 

1fin 11u11mu, 1~u~L1~1Yiu11u1u, ~1u 1u~1~tl'llll.:Jn11unu1u LLci~unu1n1f'1111u'lu-

l¥a.:Ju11u1u) )l~~rn~tJ1unCl1.:J ~1u1u 107 1~u.:i ~ 1nrr.:J,.,J.Jrt 185 flu ~ri1i1u 57 . 83 °/o 

JI "' .l 'l ti cl • ~ t: "' .<I 
LUll"11'llll\l1'll1YiU'l'lH1ll rtr·lClrtll1une11\l ~1U1U 85 L~U\l ~1nY1\l"1l-Jrl 185 flU flrlLUU 

' "' 'ltl cl • t: 45.94 °/o ; atJn1ruYi1.:J1'll1n11 ri~rnriu1un~1.:J ~1u1u 109 ~1n'r1.:J'l-1lJrt 185 flu , ~rl L ifu 

• ' cl ti ' tlV ti .,: J( • ~ t: 
59 °/o; tJ1~~um1run1111uui (lmum1lJi 1l~J.J?JU) ~1u1u 133 rnu.:i ~1nYJ.:J~lJri 185 flU 

~rt L du 7 1 • 8 9 °/o 

11UCl~ L ~Url'llll\ln11~mn L ~tl-ln11tJ1~ Lmrn~~ ll11nffl1 un~nH1~1ULl-1~U\l~ll\ln11 
cl p)° qcl ~ o I ')" q q ~ . '(. 

L'lUU1LrtU1filJ'l'lU1UGll911l-!91111 (conventional) J.J1nn11LrtU1nn11nllunM1 (prob lem 
\J ~ 

base 1 earning ) 1 ~u1nutl'n~nH1 u.:J~ll.:Jn11'll¥a1~11u~~tlu'r1u'r11u~m1>J1Y/ 1 ~m~a .:Jnu 
\J \J 

1'll1~un u1u 1m~~ll .:Jn11L~uu-l~1um1lJ1 il1'l~'lu1'll1'lui1 LJ.J.:Ju11 u1u uJJ11u.:J~1 'l~'l~ ~\l 
\J 

I 

~ll\lL~L1~1YlU'r11UL~>JL~>Jf11U~~\lnllU~llU 



L ~:nm 'lMlu. 1 

diuu~" , 11 6 

L nt:t~tl'lf>l , 111 

flruvi uGf{'ll, 63 

~Utlil Dl'lGt'l'lU'lft·I \1fl. 11 4 

,-;n1J'lf1 ai;iu~-lruu. 1 o3 

11JS-:r·~"lru nqnttf{ffmi', 11 6 

M1ffi ~Ulil n'lUU~L.~lJ!~~. 1 5 

mm u ft li "~ ~ , 
• '1f1"llilU'l~fll'ltJ, 63 

1J \1lf1J 'l 71 tlr.I f1 • 11 4 

u~'l1.1ffi a'lil tJ'lUU , 71 

ufil'l "l mn'1ii'flt.1'1, 93 

tJ "l'l ffi 1•ti'l•, 63 

tJ "l 'l 1 u mi 
, 

fi"lt1\1u • 3 7,51 

if 111qn 
a ~ 

L Vl1J L •"lry , 11 1 

\'I "l ?it·l 'l tf'lf'l • 11 1 

L tjfl! fou "' ~ l 'l \1•71'1 . 63 

l t-1 h•1J ?H•"u • 11 4 

JI ri"Jn'l 
, 

•'1Url fJ fl, 1 1 1 

1 5 , 25 ,11 3 
, . 

"J \1t:ln"l ::• 'l'1. 63 

~lJtl\1 

f{ff lil"l'l tJ'Hjt1ruu'l , 1 5 , 1 1 3 

f{fl'lf'l :hHH iiftUlJ!fl!'l , 11 4, 115 

f{1.IUI 'lflJ~~~tJ, 11 5 

~~"l'ln"l 1tin'l~•"~ · 11 5 

~Mu~nmu mif1~•il11ifu. 1 5 
l: • 
fl\1LN'l , 11 5 

Chai narong Cherdchu, 57 
Chu t i na t Hanjariya kul , 109 
Nongnuch Chaiyod, 109 
Piyarat Govitrapong, 5 
Prasan Dhumma -Upakorn, 
Sop i t Thamaree, 109 
Terry D. Hexum, 57 
Vi ro.i Sumya i, 91 
Vi sit Sitprija, 109 
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Waraluk Kittiwatanapai san, 5 
Waraporn Jirajariyawej, 110 
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u s \:tvt lUl7llvtt:t n~\llvtwqtJnsn.i1171unnrvi l:hn[;I 
Becthai Bangkok Equipment & Chemical Co .,ltd. 
308/1 011101111U.ill 1u11qr'" n1n1111~ 10400 0 211~. 278--00IM, 278-5664, 2111~. 219.n16 
308/I l'Nholyot!W> Road, Plloy1hl, ~olt 10400, Th"'enc'- TML 20418 BECTlW TH. fL<- (662) 2714Sl4 

EXCLUSIVE AGENT FOR 

Aga r Sc ientif ic Limited 
e. c.'og c"I Sp.-c~tl'I P1tpoto> o,, 
£1U IH>"\ M Cr OHO~ AcctHOt'•C S 
LTIO'JC! S\>fo.}e orJ A·o!,i1J 
l '9).l /t' ( 10i(C<p4 A<CfU(>f1U 

,.,•.ot•r t0'1 Scoef'iCe Spt-< .. .,.,., Prtporc.·~n 
fhocogroph c '"o'tooh ~ [q111pr"t"f 

cALPI@M Corporation 

l t..11rol Al»lt1t ' O.lfcrff.' of 
Sc:-c.·-..rog (o...,,..,.,.,,,,. 
0 ,"<),.UC Uut.or~ca* Ar;;>!, 1u, 
t h1r.og1ouT.CIHC Ar.>!,1f:f, 
1t.tfr.o.1'.t<>-OA-col k.:.11u 1 

l l'a \OeltCl)f 
h \O ,~.re At"ol1u1 

~~c-"!'~:!c s,e~,r;,f!, 

DiATOMEhisto 

£1cctro i Prc.b. X·rOf M croo·.ol(l tr 
U:troh-g.\·S~td WtOft·Alta Mvh1 A·.o'.1ttr 
A1.1g.,1.1cr~<'ot>. 
Phoc~!t<lfo,, SpccllO-t't1 j£SCA) 
""'''OOtf'O fl~•otlt<ltO., Spulfomc«er 
fro zen ~U+"'tn Pupo1ol0'1 O av1<1 
b\ 8 co., h ...r.'l.fr 
b.i Sp\ll'cr.,-9 Oc •• o 

[r.ug , 0.1F'fflhtSp.c9r01Tt lt11 
X·rO/ f l.-OulCcr;ee ~<9roac•cn 

~Pharmacia LKB 
8 oP10<cu !)''''"'• 1·4J\lft0I (hto~1op-., Co' .. -:-'"'' 
Cc!I 8 iolo91 
Uc-c11op.~0tt1 1 : Ptio1-S,1•t'"'. tior•1o·'OI. Ve rt <al 
H g~ Ptrl0tll'""Ol'O Ct10-T.o' og1ophf ; frt.C. HFlC 
~'.l>!t< ... !Qt 8 0 1091 
Pepi.de S1r ..... , ' · Ol ~lco•;de S, ·'!\ui1 
S•Oftdord (tJc;.T<O'~oph1 M.td.o o·.:t lrl1t1 ~-•111 
Spech op.,o>o--c:'''I 

eo.:nc f ,.br-, o f 1uu1 S)i'Cll'I 
Cr,op1e1tr•o•o.., S11•t m 
MV( Cl)ogtl\ C Vtut~I 
Huno lru" P1~1t 

8 scHOTT 
lobotokr, G:011 .. 01c 
GL>n""Ott lor M.uoli.c>'09t 
Volvm•:.t.C Glou .. orc 
Gtou F.~o•..o., Appoto'-1 
l••tr<horo.;tob't G~n .. 0tc 

i\m1con 
OCAlC£C<:• rptY'o/ 

O'Ot'""O',,.~op!'., Medo, Cot .n-M 
f&o0.>0'\ S111cm1 
11..en-.btor.c f ,'11010.-, 
l.1-.Ct OltPIYOf>Ol'I 

c~UCH/~ 
[.opoto'o' of Sol ot1•1 : 

Row, f.opo..o•ou' 
Voe:,...,....., (Of"~tO"'tt 

~c:;a,.~:~· 
1~t.co .c,., 

U ~ogc.io.--.d fotDc•.c11\°.ro'Ot1 : 
f• llO<l (loi o.-.d G.:.1 Scr .. -lb~ s,, .• "" 
,,,,caootJ HUOif~ .v,d PtO'tA AM!11>1 
Tc.'ot f c.1 Oc:ic:1r •4f.o.., S11•trt 

''~.id0,;cP~:!:"~.':~o; .• ttz~~°"'11 s ,1•-ert 
V01..:>~1 L«1lh,1·-1.M1 

~'!:~;b'~;~::·~1~o -..I o·4 0.opp-"'g Po.rJ 

S1((fO J1.o.h!1 

c~ 
Forma SclenUHc, Inc. 
~''' ol">d ( o1c ..,•0°-«1 
&'ood 8o•\ fq•,1 pt"V J 

f"•"Ol"r_. .... ·~I RO¢,T I 

l ·<1.bo'¢U cr.d Arottob c S111urs 
lob Rtf1.gc:1o!of1 Oo"'ld f1u u u 
lob .. Oft Wo1'•'1 o~d Or, c:n 
loT NH Atf!o.., f'1od.<l l 
u··,o·l o.... ft trptro•.re r1uu11 

# Labindustries, Inc. 
Aq~-o.-;t~f AppotO'A 
l obqyo\ e S."-0\. c:rs 
ll~c1 op..-pt••oo 
Rtp.'.pc10.1p1,r.uo or....J 0 1.•011 

.=-. 
:; MILTON ROY 

~SERVA 
Hi>''- O llO! 11 Cht,.. co!s cwx4 8 oc~w~col1 IOI : 

llofo·i<o'1t Act,, t Pcp•dt• 
El« 1toph:Nc1,1 l .q-~.\d 0,,0..'""IO'Ogtop\1 
Gos 0.,04ro0\Qg!'op"i1 1.\.'.crob"olog f 
L-T-,"'.Ol,ogf Mo't<v!ot 8~t 

, J..>., £,t}4•;gf:n l1u..,.. (,/_t..1e 

•• 1. 
..-~. 

l~1'f .. "T"U'l IOI SfM o."ld l[M loboto'011t1 
log."" Op• col Al-<rouopu. Ac:uuor~1 ~ S....pp1. u 
11..,•u.o!1 f,,, Sptc«C>., Pupo10• on 
N..ii:~~ophl Si.pp' -e1 
l.t,,..u~oer.1 

ft.-o'og.ophc Prod .<h 
1£M/S(M lob S!Ol'IU lt;of 

~Rtf1c<JOt--ttcr1 
O.g •...I Rtl1ock>T~:tn 
H.:v.d R,,.f, ocio--e'<11 
~1".lf Re lroC.b.T-Clrrs 
Proccn P.el1oc$0.T.«~11 

f'o!ol"~~·'" 

•;/[~!- f.f,'ll M!C!f?Sc ience 
"~1111111 •• -..!.11'•r•""~ D1v1S1on 
>.lc10S<op/ Ac:ctnot•U IOf 

U t<llC>t\ N:.c101Copf TfM SfM 
lef-' 1.•<1°"opf o~d H.1\>'oO)t 

P1eporot.o.'\ fq-~-p.-tnl lot Uc<Jton l.'~ao1cop1 

©HIRAYAMA 
Anotiobi< hc1.tio'or 
Av.O<ioo-CI 
C0 1 11'..c .. bo'Of 
t-1,g" P1u1i.1e $!:c:d ol(f 
tl01A'1S•uo.-;rt11 or.d °"'''' 
Sr.::a'l GJ.on .. 0t• Wo1 .. • r 
\'lo'u Ttr~101,.,. Rtg~1o'Of 

LABCONCQ 
1.ABCO!KOCOIU'OAATION 

O.t1.<co""1 

~~t,I,~~: ar~:i::. 
I L.._'O!og, IPo!f..0!091 W0t\. S~•;0.,1 
1-1ot;10i' 'Ol l G:T.:.roOf f fo..,( lto.i 8 trd,c:1 
Vt1fce>J lo~l'IOf f fo.., 8.~r0td Soft lt Cobintr1 
K1t'&i3\I. f°' cYid (r1;d. f 1bt r Appo101A 
loboto':-"Y. Hoods orw:I BJo-.. 1.u 
w~" '"'a.c:o• °'' s,,_..."I'\, 

1;;24; ti. I 
( ltcllo."\.'.c Bo!O"'".C:ol! I : 

S,,-.g!.t R0--..lt P1cc;1·on 
Oi,;ol R~ P1t<;1~ 
Aha:1::CollX-.Tt·A'-:C:ro 

@ Spectra-Physics 
o .. Q("\O~fop.t.i, C>.>'.a s ,,•.u·,, : c o. ... p.4 ·1\9 tn1rg10'00, 

WOflS.\>lo.-., 
ltq..~ 0v04'ro»gtop>-., lrl11n --r.e;;'lt1 : PvTps, A\l\o10l"l"p'c:n, 

OUcl.:><1, Co!.,,.:r.t1 Q,,,,, l ( ( o'\llP'./\I 

!.->' Loien 
cwo;e loun 
t~: YAG l ou.n 
Ht! l.-.--n·NN., loun 
l tod Solt D:od• l our Ttc~-M'~t 
Go>JA.1. l o1tr D:odt 1 

THIMAS SDIENTIFID• 
Sc'<tr( ·~ AW.l.l'-~11l¥'1o.J'Rt~" 

lobofo1~ /.f.tpofo'.11 ol'id R~tn! 1 

7ilf tox 
Mic roscope Slides 

M <•ouope SWt 1 for : 

Boc11ri«og1 ...... ..., 
[ trbr,o'og, 

H.1'0!091 
P0101.to-!og1 
l oolog1 

WE ARE ALSO THE REPRESENTATIVE FOR 
MAJOR PRODUCERS OF RESEARCH 

AND LABORATORY CHEMICALS 



F E L 0 D p N E 

THE ONCE DAI LY CALCIUM ANTAGONI~ 

for the treatment of hypertension 
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The normal starting dose is 5 mg. once da i 
Prescribing Information 
Con1po1ltlon Eaci'I f1lmcoa1ed lab!el conlains SfT19'10mg felodrpine as active ingred:enl. Indication Hypenens'Oll Con111lndlcatlon1 Pregnancy. Sl<M-<!Hects In common w i t I 
vasodilalors. fefodipine may cause flushing. headache, pafpitalions. dizziness and falique in some pat•enls Mos! of lhese reactions are dose·dependenl and appear at slar1 o f t r 9'• 
or attar a dose increase. Shou:d such reactions occur. !hey are usually 1ransienl and diminish in 1nlens11y w1lh l ime. lnte11cflon s Possible inleract10nsw1lh lood. metoprolol. hyd e 
ro:hlazlde. <>melidine. indomelhacin. spiror>olaClone. digoxin and some enzyme·induci ng drugs have been slud:ed. C1me1idine has been shown lo cause an tOCrease (50%) 1n f e l c 
pl.asma levels. Concomaant admin:stralion ol enzyme-inducing agenls (phenytoin. carbamazepine or barb<lura1es) will cause a proncunced decrease on plasma levels of felodi P • n 
high degree ol plasma protein bind ng ol felod•pine does net appear lo alfeCI the unbound fraCloon of other exlenswely bound drugs such as warlarm Dose~ end •dmlnlstrat I < 
dose should be a<1iusled iodrvidually. II is recommended th1t treatment Is started with 5mg dilly. The usual doses are Smg or tOmg once daily. Doses higher than 20mg daily ;; 
usually needed. The total da4y dose should be taken once daily in the mor01ng. In pabents with severely 1mpa•red liver funct10n. the doee of fetodipcne should be low. The tabl e ts 1 
be swallowed who!e with water; they must no! be divided. crusheo or chewed. 

Further information available on request 

ASTRA (THAI) Ltd. 
3rd. Fl .. White Grouo Bldo. 75 Sukhumvil 42. 

HOECHST THAI L TO. 
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