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PLL1 THE ENDOTHELIN SYSTEM ASA HERAPEUTIC TARGET IN
HEART FAILURE

Gillian A Gray

Centre for Cardiovascular Science, University of Edinburgh, Division of
Biomedical and Clinical Laboratory Sciences, George Square, Edinburgh
EHS8 9XD, Scotland, UK

ABSTRACT

Chronic heart failure (CHF) is common condition in Western countries, often
resulting from coronary artery disease and hypertension. Both of these risk factors are
increasing in prevalence in developing Eastern countries and it is expected that this will
be followed by an increased incidence of CHF. Although there have been many recent
developments in the treatment of CHF, including the introduction of angiotensin-
converting enzyme inhibitors, beta-adrenoreceptor blocking agents and ' losterone
receptor antagonists, this remains a disabling and fatal condition. Several new therapeutic
targets are emerging in CHF and among the most promising is the endothelin system.
Endothelin-1 (ET-) is a potent vasoconstrictor peptide, primarily produced by the
vascular endothelium. ET-1 is also a potent co-mitogenic factor and modulates
natriuresis, making it a potentially important player in the progression of CHF. Infact
plasma levels of ET-1 and of its precursor peptide big ET-1 are increased in line with the
severity of this disease. The effects of ET-1 are mediated by 2 receptor subtypes ET, and
ETg, and early trials indicate that antagonists of these receptors are beneficial in CHF.
This lecture will cover the mechanisms of ET-1 in CHF, and discuss receptor blockade
and inhibition of synthesis as potential modes of treatment in CHF.
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SY1 NATURAL PRODUCTS AS DRUGS: EVALUATION OF EFFICACY
AND SAFETY

Jutamaad Satayavivad ">

! Department of Pharmacology, and Toxicology Graduate Program, Olffice of
the Dean, Faculty of Science, Mahidol University, Rama 6 Road, Bangkok
10400

Laboratory of Pharmacology, Chulabhorn Research Institute, Lak Si,
Bangkok 10210

Since 1980, the Office of Primary Health Care System, Ministry of Public
Health, had proposed herbal drugs as Essential Drugs which can be used as one of the
strategies to achieve "Health for All for the year 2000". A medicinal plants
demonstration garden had been set up at the health station and information about the
selected medicinal plants for simple illnesses, for example, constipation, dyspepsia,
and insect bites was disseminated. Most of these medicinal plants are prepared and
used in the traditional style. The selection of these plants is based on folklore
supported by scientific research and can be easily found in the community.

Since the last decade, there has been a resurgence of interest in herbal
medicines in western socicties. It is generally believed by the lay public that herbal
remedies are safer and less toxic to the hnman body than synthetic drugs. The
medicinal plant industries have become billion dollar businesses. There is an urgent
need for good quality products worldwide. However, a large variety of medicinal
plants continues to be gathered from their wild form in the country of their origin both
for local consumption and export. The large-scale exploitation of plants to meet the
sudden surges in demand of selected herbs and herbal products results in the threat of
virtual extinction, at least in easily accessible forest ranges. Cultivation of medicinal
plants is obviously needed. Decisions on the priority species to be cultivated must
depend on factors such as the climate conditions, the most abundantly used species,
species that have export potential, species utilized for curing diseases for which
modern therapy is disproportionately costly, and species utilized for curing diseases
which have no effective therapy in modern medicine. The aim of medicinal plant
cultivation is to obtain produce with high yields of active chemicals and acceptable
limits of trace metals. In addition to the selection of the best species, environmental
factors are also important. Soil (type, texture, pH, fertility and drainage) altitude,
seasonal variation in temperature, atmospheric humidity, day-light hours, rainfall
pattern, and time of harvesting play significant roles. For example, Mentha species
demand a minimum of 14 h. day light at harvest time to produce a high methanol
content in the oil. The menthol is converted into menthone under cloudy weather
which spoils " quality of the oil for commercial purposes; the most appropriate time
to harvest Andrographis paniculata to obtain high yield of andrographolide is before
flowering.

From these examples, it can be realized that even under controlled conditions,
the contents of bioactive compounds can vary. Undoubtedly, medicinal plants
obtained from different localities are expected to have varied percentages of active
compounds. In Thailand, most medicinal plants are collected from natural sources
and the majority are used without further analysis of the active ingredients.
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Therefore, it is anticipated that their therapeutic efficacy can be variable. The first
step in evaluation of the therapeutic efficacy of herbal drugs is quality control of
medicinal plant materials. WHO has recently published internationally recognized
guidelines for assessing the quality of medicinal plant materials. Herbal medicines
have been used for thousand of years. Their popularity has declined in many
countries due to the inconvenient dosage form and variable therapeutic effectivencss.
However, in some countries both modern drugs and herbal drugs have been offered to
patients at the same hospitals.

Since herbal drugs have been used by humans for so long, it has led to the
assumption that they are relatively safe and effective. It is true that the majority of
herbal drugs have been used by humans for generations, so their efficacy and safety
have been confirmed by their continued uses. However, precautions should be taken
in herbal drug preparation by using new methods that may affect the efficacy and
safety of the traditional herbal drugs. Furthermore, concurrent use of herbal drugs
may mimie, magnify, or oppose the effect of modern drugs, for example, bleeding
when warfarin is combined with ginkgo (Ginkgo biloba), and exacerbation of
extrapyramidal effects with neuroleptic drugs and betel nut (4dreca catechu).

To evaluate the efficacy of herbal drugs requires suitable testing models so
that the results can be extrapolated to humans. There are several semipurified
compounds and pure chemicals that exhibit antimalarial activities in the in visro
culture of Plasmodium falcipurum but which are toxic in rodent models (P. berghei).
Some herbal preparations do not exhibit antimalarial activity in in vitre testing but can
prolong the survival time of P. berghei-infected mice. During the past three decades,
most pharmacological studies of natural products emphasize the testing and finding of
pure compounds isolated from herbal drugs. It is anticipated that these new chemicals
may be the lead for discovery of new classes of drugs for specific diseases. This
approach is not a successful way to confirm the efficacy of herbal drugs, especially,
antimalarial drugs. There is a need to develop research on the pharmacology of
traditional medicine, to identify which preparations provide optimal bioavailability of
traditional herbal drugs with minimal side effects.
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SY2 NATURAL PRODUCTS AS DRUGS: EVALUATION OF EFFICACY .
AND SAFETY
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Thai Herbal Products Co., Ltd., Rachathevee, Bangkok 10400

The market for herbal medicines or herbal supplement varies greatly from
countries to countries, with consumer acceptance and awareness, delivery forms,
availability of products and regional regulations playing roles in influencing the
growth of the market. In Thailand, there has been a much greater interest in herbal
medicine, The consumption of Thai herbs as natural means for improving health and
beauty is increasing tremendously year after year. Several herbs have been
introduced for various indications including the exotic one such as Kwao Krew. In
addition, the burden of health care expenditure coupled with economic crisis, provide
strong incentives for government to encourage the population to maintain health by
means of disease prevention and using Thai herbal products to substitute western
medicine, which will decrease import drugs.

Even though, product safety and efficacy are paramount concern to general
public, manufacturer and the government, the control and register of traditional drugs
that are mostly from nature are less stringent than those of the modern drugs in the
latest Drug Act 1987 (B.E. 2530). Herbs listed in the official pharmacopoeia of Thai
traditional medicine may be registered without having to submit product efficacy and
safety data. The guidelines for registration only require proofs that they have been
employed in the Thai traditional medicine in the past. This kind of acceptance is to
take it for grant that all claims that have been made are valid, which is not always
true. The utilization of crude extraction and modern delivery forms pose another
problem in terms of registration and question of efficacy and safety. It is not clear
about how to deal with this type of formulations. At least some reasonable guidelines
are needed to regulate and control of these herbs formulated in modern forms. This
coupled with a prevailing assumption that "patural" is safe, a long history of
"traditional" use and economic factors such as cost, time and lack of proprietary
protection have led to lack of motivation and laissez-faire passion attitude toward
safety assessment. However, Thai FDA has set criteria and standard to GMP
evaluation for manufacturers of traditional medicines using ASEAN Guidelines. The
major objective is to ensure that consumers will receive efficacious, safe and good
quality products. The question still remains that this GMP standard is voluntary not
an enforcement. Nevertheless, as the industry continues to grow and the use of
natural products accelerates, there is an increasing likelihood that these products will
come under greater scrutiny by consumer advocates, regulators and the public at
large.




544 Thai J Pharmacol

SY3 NATURAL PRODUCTS AS DRUGS: EVALUATION OF EFFICACY
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The new millennium has seen much greater interest in finding new remedies
from natural products. The utilization of herbs in prevention and treatment of illness
has a long history of development dated back to more than 5,000 years. Several
important drugs have been successfully developed in the past, including quinidine
from cinchona tree, aspirin from willow bark, paclitaxel from Pacific yew tree,
artemisinin from Qinghaosu and vincristine from periwinkle plant. Herbal remedies
suggested around 400-500 B.C. are still used today. For example, ephedra (Ma
Huang) was recommended for the treatment of asthma. Today, physicians use the
drug ephedrine, originally extracted from this herb, for a wide range of respiratory
problems. In ancient days, there was no real understanding of human anatomy and
physiology, physicians could only use external information to guess at the inner
workings of the body. It is, therefore, necessary to use modern scientific evaluation to
determine the efficacy and safety of natural products as being employed as drugs.
The quest for newer compounds derived from plants is being sought after by
pharmacologists worldwide. In Thailand, many academic and government agencies
have initiated herbal drug development programs. However, since drug development
is still at its infancy stage in Thailand, several obstacles have contributed to the delay
in the process of herbal drug development. The safety issues need to be addressed in
a more scientific manner even though most people seem to regard natural products as
being devoid of toxicity. Examples of serious side effects have been observed with
several plants such as Maklua. Many of the herbal products are widely recommended
despite the fact that toxicity testings are not adequately performed. Attempts should
be made to employ minimal toxicity testings to evaluate the safety aspects before
allowing these products to be freely distributed. Regarding the efficacy, clinical trials
to demonstrate the efficacy and safety of the herbal products are still lacking. In order
to improve the efficiency of herbal drug developments, all weak points and major
obstacles should be minimized. It is an undenying fact that Thai herbal medicines
have played important roles in improving health of Thai people in the past. It is our
responsibility to carry on making the old wisdom into modern drugs with the hope for
being self-reliance and decreasing imports of western drugs and raw materials. Co-
operation between all government and private sectors concerned needs to be
encouraged. Even though registration of herbal medicine is less restricted than the
western medicine, drug development pro 1 should comply with international
guidelines to a certain extent. Natural products must at least undergo considerable
evaluations for their efficacy and safety before they are allowed to be distributed in
the market.
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Many lipoprotein and nonlipid parameters have been identified as risk factors
for coronary artery disease. Lipoprotein parameters include elevated Lp(a), increased
triglyceride, reduced HDL, oxidized LDL , whereas nonlipid parameters are increased
levels of homocysteine and fibrinogen, decreased endothelial-derived nitric oxide
production. Among these parameters, lipoproteins remain the primary target for
promoting the development of new therapeutic agents for the prevention of coronary
artery disease. A new group of lipid lowering agents that are currently introduced for
clinical use is HMG CoA reductase inhibitors, simvastatin, pravastatin, fluvastatin,
atorvastatin and cerivastatin. The newer synthetic HMG CoA reductase inhibitors,
atorvastatin and cerivastatin are more potent on a milligram basis, exhibit improved
activity for reducing lipoproteins and improving tissue selectivity. As the result of
HMG CoA reductase inhibition, the reduced intrahepatic cholesterol synthesis induces
upregulation of LDL receptor in the liver, thereby enhancing removal of LDL and
VLDL remnant particles from circulation. They also modestly increase HDL. In
addition, the statins posses other pharmacological effects that are categorized as
antiatherosclerotic and antithrombogenic effects (regulate coronary arterial tone by
improving endothelial dysfunction , interfere with smooth muscle cell proliferation
and migration, inhibit monocyte-macrophages and their inflammatory cytokine
activity, diminish proinflammatory component , inhibit platelet activating factors and
platelet aggregation, reduce fibrinogen level ). Another group of lipid lowering agent
is fibric acid derivatives. Fibrates are more capable in reducin~ VT DI and are
recommended for the treatment of hypertriglyceridemia. But, -newer fibric acid
derivatives .(bezafibrate, fenofibrate) could also lower serum LDL to levels
comparable to the level that achieved by statins. Moreover, fenofibrate was
demonstrated to reduce proinflammatory mediators (cytokines, TNF- o and IFN- y )
and fibrinogen levels.These fibrates as well as gemfibrozil also increase HDL level.
Other lipid lowering agent that are recently available are colesevelam (bile acid
sequestrant) In addition to these agents, there are many lipid lowering agents that are
under clinical evaluation , ciprofibrate and lifibrol (the fibrates), rosuvastatin,
nisvastatin (HMG CoA reductase inhibitors), tiqueside and pamaqueside (synthetic
saponin as bile acid sequestrant), acylCoA:cholesterol acyltransferase inhibitors
(A_A. inhibitors) .
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abciximab WU bolus I8NV infusion (qﬁﬁﬂWTdﬂaﬁ primary endpoint = 8.39%) LﬁaLﬁﬂ‘U
ﬁunajmj’ﬁloﬁ"%’uumaan (U@ sel primary end-point = 12.8%) fhunfiuﬁ'lﬂ”%'uuuu




Vol 23: Supplement 1, 2001 553
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Uszquandinumnmihgmealusaddinamlviia  depolarization ua4 B-cells  uaztiin
d v ¥ A:l = L] A:l @ oy
maadeurawaaduudigmadiune voee  Adlesanianlifndastiumstiouas
ar 4 AI :l’ v -3 & 2 5
K, channels seduuaaiaiiiingeiuaznszduldiiomsndsasliubugiu
aivsumanszauiealu@anngn suifonylureas 191 tolbutamide, tolazamide,
- . s - . ' 2 . cr & = o v A
glipizide, glyburide, glicazide War glimepiride aanqnﬁn'i::oi’um'iwaqauqaumﬂna'lnn
:] v ar =) a ¥ ¥ L J
\iendaanumsila K, ., channel fana1agieeu
i 1 IJ ar £ :’ = L= ’
2. nalaflinefumstioves K,q, channel wanihinanglaawiaifondnating
A £ ] . b by
wileh mMseangnifumen (distal effect) zanhanangled Tashmanglagasnssdu
msuasrasdasluudugduldlosyuaumsh lifmdasiumaRutueseseauua sttty
= J ot n, ot n' L] T J
Tuad wisindumendnmatinssiueawnsidon uasmafimasdinihtnmsiass
(2™ messenger) WU protein kinase C (PKC) Wat adenosine 3°, 5°-cyclic monophosphate
b A:l 1 ] :’ nl-' =3 =
(cAMP) Wlugy msnnanimhamanglaaannsanszguminassgailuidugiulilay
1 l:l ] ‘:I L4 at ) vtrl uJ ﬂ;
thunszuunanliimdasiumatiouns K, channel Tovudiasn sulfonylurea #NaaN
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:: L ﬂ" o, o, =J Ly o,
sufi 1 wamnalnmsnszumsvasaasluudugduiady 4 ila

graLilusile Ky, channel uae diazoxide Fufludnssdumsiiinuas K, channel luidina
a9 damsnszdumivaaasluudugdussahmangladlummziadnaunaduats
quus  nalnfiudaSsmasnssinumsiitalifhuiinnuaiie  snciudsaudhaasding
nszqunniananglad adalsieny nalnilaznszdumsvisasTuudugdudenssin
N1 exocytosis MUUNG LWTIENNTOGN
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uannmimangleaiansanszdumsvdgaslaudugduldlosrunalnilud
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3. nalansnssguiaulyad phospholipase C-p Taashuma pertussis toxin (PTX)
-insensitive G proteins Frazfinainlidfinmsadadaiasiigadia  inositol
trisphosphate (IP,) Waz diacyl glycerol (DAG) IP, ﬁ'Lﬁnﬁuazﬂszv{u’lﬁ'ﬁnﬁﬂ'é’quﬂm‘if’
supannuvsfivueadeumeliad wia endoplasmic reticulum  Hwavhlseey
unadsumelumadifingiiu @ DAG snazqu PKC  famasiinaiiudmde
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SY9 ANTIDIABETIC DRUGS

w.a g Ansienily
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1. NIUUINGH Antidiabetic drugs :

1.1 Insulin preparations :

S71

® Ultrashort-acting : Insulin lispro (Humalog), Insulin aspart (Novorapid)

® Short-acting : Regular insulin e.g. Actrapid HM, Humalin~R

® Intermediate-acting : Lente insulin, Neutral protamine Hagedron (NPH) or

Isophane insulin e.g. Humalin-N

® Long-acting : Ultralente, protamine zinc insulin (PZI)

® Premixed insulin @ §9UHANTEY Intermediate-acting + Short-acting insulin e.g.

70% NPH + 309% Regular insulin

1.2 Oral hypoglycemic drugs :

1.2.1 Insulin secretagogues

A. Sulfonylureas :

B.

First generation

- short acting : Tolbutamide

~ long acting : Chlorpropamide

Sccond generation

- short acting : Glipizide, glicazide, glimeperide
- long acting : Glibenclamide

Meglitinide analogues : Replaglinide, nateglinide

1.2.2 Insulin sensitizers

Biguanides : Metformin

Thiazolidinediones :  Troglitazone (lﬁﬂﬂauﬂ43),

pioglitazone

1.2.3 Alpha-glucosidase imhibitors ;| Acarbose, voglibose

rosiglitazone,
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Idnaaanm Tasmslnmiuas 3-4 alanauems uaslin  Long-acting insulin Aa
Uau w3914 Regular insulin 59N/ Intermediate-acting insulin i \WRadEudsINU

Toentaly Insulin preparations s aadhldfaminnnnnmsdadvasadand
¥3981908 Intensified insulin therapy e.g. multiple sc. insulin injection, continuous sc.
insulin infusion H%B%ﬁﬁlu Y Nasal spray, oral insulin, intraperitoneal insulin,

implantation insulin pump etc.

z( 1 ar L)
3. Insulin & oral hypoglycemic drugs aanqnﬁmanuamﬂs
o = 4 ot l‘l‘ -] v v oo ot . .
3.1 Bugdu sangndsaszauthmaludaale lag n15ddufiu insulin receptors
Y é il A v ¢ ! - Vv oa s .

(ce-subunit) FeptfiBayuEaduasTamMeuasi Idiiamsi/deunas tyrosine autophos-
phorylation (B- subunit) R3FpaLAY tyrosine kinase activity 289 insulin receptors

téaﬁu’i'l m‘in'ssej’u tyrosine kinase activity Y94 insulin receptors Qina

® (39 phosphorylation ®ealus@ulu target cells  hilvmahauavaulyd
. . . 2 ¥
ATP-citrate lyase, acetyl CoA carboxylase Was ribosomal protein S6 IWNUU

® (39 dephosphorylation 2aaTUsiiuly target cells Huatiumsnanastaulysdf
glycogen synthetase & pyruvate dehydrogenase

Augdueuaumsade  sccond messenger lmenszojultaulsdl  phosphatidyl
inositol specific phospholipase C ﬁmﬁ"\ﬁ hydrolysed substrate'ﬁi)gl:‘lulﬁaﬁuLﬁaiﬂﬁnmﬂ
Wlu  PI-glycan & 1,2 diacylglycerol ‘ﬁqLﬂumsﬁﬁ*mﬁwﬁmuqumiﬁwmﬂmLauhm'
meluad

wannniufowrh  Augduilnanssfumsain glucose transporters UaEATEAY
intrinsic activity 289 transporters #aelumsingleasin W lumad

3.2 Sulfonylureas  guiidufia  naeduliBugdundaaninmndusaurinms
sulfonylurea receptors uamnm??uﬂ’qﬁwnﬁ%qu‘ﬁ‘ﬂmﬁuqﬁu Tnetinamuansoas
ﬁuaﬁu'lum'iﬁ'uﬁu insulin receptors ( insulin sensitivity) (lasd@ hepatic glucose output

3.3 Meglitinide analogues aanqnénszoi’umsnﬁ"ﬁuqﬁuu&utﬁmﬁu sulfonylureas
wihsiigaslassaidiniu Tan block ATP-sensitive K’ channel flilevuwaduas p-
cell ¥IAN depolarization & Ca”influx  Tafvesnnguiidoasnqniidr uasiisves
naeangraay  Jensedumanddugiundamsladlndidissfuanmsind  Tiuaami
maludaalad waswuinhlbitiheWe nypoglycemia Wasag

3.4 Biguanides aamsadnnglagnndu tiumsldnglasueasndinile aams
gadunglaamnmauduamns wasdiaug oxidative phosphorylation Tutilaifiada

3.5 Thiazolodinediones LiflqninszduliFudaundedugduiiniy  udaanse
uenyllumsnauauasdedugdulaensydy insulin receptor kinase activity W8N
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tuenazdwiudimasiunglaalueadiu Taufudh oxidation 709 Tong chain fatty acid
wazaamaynuzatioulm! phosphoenclpyruvate carboxykinase Feiiamudrdeyluauny
maginglaguasdu

Thiazolodinediones #nauiumslinglasvaniadad g Tanawnziladeloiu
ﬂﬁ’]ﬂLifﬂLLﬂxﬁUTﬂﬂﬂW:ﬁhﬁU nuclear transcriptor factor ﬁﬁﬂm"] peroxisome proliferator
activated receptor (PPAR) fraly transcriptional activity 484 insulin-responsive genes
Lﬁluﬁuﬂuﬁ%m'-):ﬂ‘itﬁi’u'lﬁlﬁﬂﬂ'l‘iuﬁﬂ\lElBﬂﬂﬂﬁﬁuﬁﬂiuﬂNﬂﬂ‘iﬂ%Nﬁ”Jﬁ']ﬂ’lﬂ@Iﬂﬂlﬂ"]
a8 (GLUT1 & GLUT4 glucose transport expression ) L‘f’\llu'czl"uﬁ"m

RINMInaaasdiwui Thiazolodinedione derivatives UNFITINIORNMINTETY
vl glycogen synthetase Tosdhunashums phosphatidylinositol 3-kinase (PI-3
kinase) Femliimssdslnalamuiaiy

3.6 Alpha-glucosidase inhibitors aamsgaFunglasnnmMaduams laseni
guitutveulan! glcosi e Raviadld

4. Oral hypoglycemic drugs THuaaarhamasiainunialal
Oral hypoglycemic drugs nq'u Sulfonylureas, Meglitinide analogues L&
Biguanides ltadlumsaassauihmalu@aazasglrswnnnu Type 2 Tndifisaiu

d
Y3311 fasting plasma glucose NAAAY (HN/AA)

Sulfonylureas & Meglitinide analogues 6C-T70
Biguanides 60-70
Thiazolodinediones (Rosiglitazone 8 mg) 35-40
Alpha-glucosidase inhibitors 20-30

5. Antidiabetic drugs W1 lfitiaaIn1sinadseeanuaeals
~ =3 - =3 v [=} 1 ] AJI
Bugdu arwmiiemstadisennanvgeng laud  msismeasusuas
] o o 1oy - L4 cj [N d‘ﬁl o = ¥ . v
agfinundidadugdu mauwensilduignanvuludaen wisamsunindaunint unen
ﬁjﬂ']ﬂﬁqmmﬁﬂ lipohypertrophy or lipoatrophy, hypoglycemia, insulin allergy, insulin
resistance, insulin edema, Somogyi effects etc.
| 1 - R 4 + T ¥ [}
Sulfonylureas  ©IMsAWUUaBTIgaAa hypoglycemia (aldennguiilaammnzatng
a a | £ w o v
dadmsumhisangniuiu mi'iswmimﬂmmsm«ﬁavﬁmﬁgﬂmq
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b o, , ) d ww
uanNUU Sulfonylureas @879 primary failure or secondary failure aauld
a o v .. . w ad ¥ o v v
AU WUAAIMIT ENTN cholestatic jaundice 2IMSURET NHUTUAINM l.lvl'll LLWLLER
e o 1 A e . ¢ v 1
Meglitinide analogues BIMINWUURLVIEAAD hypoglycemia UAWUUDEAN
v oa A v oy P a ) = v
Sulfonylureas 1MstdsIdU lauAmsdadalumadiumels aduld an3uu NBIYN
Y . s - o, -#l = o . . . o
Biguanides W fifaeduld andou viaadu lactic acidosis luzinasgearadia
. - " . - vAﬂ
intestinal malabsorption, prolonged hypoglycernia mmnm’lﬂ"lum\mu'[ﬂﬂmmsg'nu renal

insufficiency

Thiazolidinediones (Rosiglitazone) wWuiwnldidamsdadalumadumeledn
v adsve anmsun seaulmiuludaaintiu anslafinan

6. TauRNENNTENIN First- & second-generation sulfonylureas fiaglathe
First- generation sulfonylureas (%4 chlorpropamide
o iiszaziiamsaangnien wazdlatianisnimsiia  hypoglycemia upsnM
second generation sulfonylureas
o Wilviiaamstden Wy cholestatic jaundice, syndrome of inappropiate
ADH secretion (SIADH)

® |ia drug interaction NN

1 L w v 1
7. ttheld3y Antidiabetic drugs fanaaideduiinmaldniala
MslEaesElnTe N mmmnmmqmmﬂann’rstﬂiuqnﬁmamuqnﬁnu ufia
o ' v v 0! (
auaneaaghele @y Ly /L\,\ Fans 1yl
® uaanadad, MAOIs, /) Lﬂﬁuqnﬁaﬂum’lammauaau

L4 Phenytom, é@ corticosteroids, oral coniraceptives, thiazide diuretics -
mquﬁﬂaaauﬂau Way sulfonylureas

® Aspirin, sulfonamides - tﬁuqnﬁﬂaq sulfonylureas

® [-blockers - ﬁ’ﬂﬁ’tﬁmpharmacodynamic interaction NU Oral hypoglycemic
drugs lassumy glycogenolysis 39MILiia prolonged hypoglycemia

e Ei’lﬂiiu cytochrome P-450 CYP 3A4 inhibitors 13U ketoconazole,

cyclosporin, erythromycin, steroids etc. DINARN replaglinide metabolism
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SY10 MOLECULAR MODELING IN DRUG DESIGN
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Molecular Madeling in Drug Design

3. Statistical Modeling
perform OQSAR (MLR, PLS)

4. Chemtical Data/ Information Management
molecular sfructures database
organic synthetic methods database
molecular properties database

Bioinformatics and Computer-Aided Drug
Design

-bioinformatics offers a means to get to a structure
through seqitence

-computer-nided drug design offers a means to get
to a drug through structure

Bioir matics and Computer-Aided Drug
Design

-once a disease targer molecule is identified
typically a protein, the protein can be used to
screen libraries of molecules produced by
combinatorial chemistry techniques

-compulers and computer-operated robots are
essential to the process of screening the molecules
and tracking the large volume of data generated

by high throughput screening

Combinatorial Chemistry

-elaborate extension of the solid phase peptide
synthesis(SPPS)

-simultaneously prodice many compounds with
desired stricture (products should be as
diverse as possible)

Combinatorial Chemistry

-the technology used in combinatorial synthesis is
dominated by robots designed to greatly
accelerate the rate at which compounds can be
produced.

-the chance of finding active compounds in a
library increases with diversity and dissimilarity
of the compound set

Combinatorial Chemistry

Mixed [ SV
AB.C
boRding @3 222 @ap
blocks &-ac
Mires A A ®
e
reifnd
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Mited
[ 27 ]
buidiog B @22 $-an @-aC
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Web resources

* Molecular Modellng Lecture Notes
htip:/fwwond.edu chem&4 Hout!Ine.himl

+ Basle Modellng Concepts
httpsifwww.ambercfeduwamber/ONetIndex.himi

¢« Molecular Modellng: History, Links
hitp//suger.chem.uik.edu/ bakergrp/modeling.hitm

» Molecular Modeling Informallon
httpi/femmdnfo.nlh.gov/modellng/
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Bacterial genome sequencing
and drug discovery

+ 1928, Alexander Fleming first demonstrated that a fungal
exlract could inhibit the growtih of 1he baclerial pathogen,

+ The development of Penicillin required 13 years.

+ 1995, Haemophilus influenzae genome complete.

v 1998, Saccharomyces cerevisae, 1997, Escherichai cali

» ‘The drug discovery paradiam has shift away from finding
compound active against whole cells (o identifying
compound that are active against selected protein targets.

Factors influencing the need for new
antibiotics.

+Drug resistance maultiple resistance systems are
particularly damaging, oflen severely limiting options for
effective Ireatment. Many resistance mechanisms are also
mobile and have spread rapidly through bacterial species,
sMore Immunocompromised patlents, Numbers of
patients more susceplible to infection are growing, partly
due to an ageing population but also as a result of
advances in other areas of medicine.

*Advances In sorgery. Patients with any sort of
indwelling device, from hip joints to mechanical assisted

hearts are more prone to infection.

Factors influencing the need for new
hint

sGreater awareness, There are now numerous of the role
numerous examples of bacterial of infections agents may
bactesial infection being play in other examples implicated in
various diseases conditions, the best documented being

Helicobacter pylori and peptic ulcers and probably stomach -

<ancer .

*Advances in disgnostics. More powerful bacterial diagnostics
are just on the horizon, however, the ability to detect
more unusual’ pathogens, such as Mycoplasma and Chlamydia,
have already demonstrated a high association with community
acquired pneumonia cases in the US,

Factors influencing the need for new
antibiotics.

Advances in diagnostics, More powerful bacterial
diagnostics are just on the horizon, howeves, the ability to
detect more'unusual’ pathogens, such as Mycoplasma and
Chiemydia, have already demonsirated a high association
with conmunity acquired pnéwmonia cases in the US.

Comparison of the relevant properties of
potential antibacterial targets.

Decision matrix

Essential Known, likely to be, unknown?

Novel At least not associated with
Known resistance mechanisms

Specirum Conservation of target sequence

.and function in RTL, UTI, STD
pathogens etc.

Selective C  parison against nearest
human homologue and function

Comparison of the relevant properties of
potential antibacterial targets.

Function Known, likely {o be,
unknown?

Chemically tractable Enzyme of macromolecular
binding site

Assay Know, likely to be,
unknown?

Accessible Inside or outside cell
membrane

Palient position

Structural information
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Microbial genomes

+ Data management

* Large scale anotation of genome idenlifying gens

s Phylogenetic distribution of genes

+ High degree of similarity across bacteria,

* Putative targets must also be essential for the survival of
the pathogens etc citric acid cycles in 19 complete
genomes,

« Conservation of the gene, Jateral gene transfer.

Genome Sequence

+ 10-20% are missing from EST.

+ Low abundance when expressed or a highly specific
pattern of expression.

+ Best drug targets precisely.

+ The potential to predict more full-length genes, This will
be useful for screening mutalions, analysis of promoters
and regulatory regions, cluster of refated genes,
relationship to model-organism genome and candidate

genes from mapping studies.

Polymorphisms

Genetic markers in the human genome.

Microsatetlite mackers

SNPs and the mapping of disease associations

underlying genes
This alt information will need bicinformatics to manage and
intrepretation leading to candidate genes for drug
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Genomic for target identification and validation

Tenet of genomics-based drug discovery is

Sequence database searching thal can separate organism's
genes into several broad classifications

1. Genes (hat are conserved amongst all/many living
organisms,

2, Genes conserved within a particular phylogenetic
Kingdom.

3. Genes conserved within a particular Order or Geuns.

4. Organism-specific gene,

Gt [ir terget Sedifiea thnm ued vatidathea

The information will be useful for target identification.
Valid drug targets are

Those gene that encode proteins
{sturtural/catalytic RNA molecules) required for the cell 10
grow. These can be done by screening for
{emperature-sensitive mutation, ransposon mutagenesis.
Extensive amalysis of baclerial and the 5. cerevicae genome
have found that roughly 25% of the genes are required for
nomal growth.

Genomic for target identification and validation

After comparing with mammalian, from these genes, less
than 10% of microbe's genes is a polential selective agents
for antimicrobials.

For E. coli, this translates into 400 polential target genes.

Genetic-based “generic " assay used 1o screen the targets.

Cell-free assay formats for genomic targeis.

Genomic target prioritization.

Searching for anti-microbial drug targets

* Idenlify conserved genes.

* Select the ones, essential for survival of the bactera.
+ Find ont the cellular function(s) of it.

* Design or select an inhibitor,

* Determine the active dosage in vitre

¢ Check for toxicity

¢ Check for activity in vive

Ciinical properties translaled fo molecular target characterislics

Clinkal profie Molecudar targe!
Essential
« Broad spectism —- ' Drasend In 21 Largel specles

« Requred function S—- +Essontial or growth modfier
« Mot assotialed with kngwn S—ie- < Layg) target
resislance machanisms
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SY12 NOOTROPIC DRUGS : EVALUATION ON THE SAFETY AND
EFFICACY
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Drugs Trade names Actions & effects

I. Nootropics & Neurotonics (MIMS Thailand 2000)

GABA Bainto, Gammalon fudamsdanseugszamluaun
Hemodialysate, Actovegin, Salcoseryl l\"?ruﬂﬁmm'i, neuroprotective
Isoniazid Isoniazid Atlantic MAO inhibitor, tﬁuﬂ'l‘il.ﬂﬁu
Mecobalamin Methycobal, Neuromet, Sicobal, etc.

Vitamin B12, ncuroprotective

Nimodipine Nimotop Calcium antagonist, YEVADALFDN
Piracetam Embol, Mempil, Membrane action, n'ize'fu metabolism

. a d -
Noocetam, Nootropil, etc. ann1aNIsAUYNIALEDD

Pyritinol Encephabal, Memonol n'izofm.ﬂaifﬂ'szmn ACh, neuroprotective

Sulbutamine Arcalion Lﬁ;u"‘:mﬁu U1, membrane actions

Vinpocetine Cavinton Sodium channel inhibition, antioxidant,
HNENADALHIN

I, Cerebral activators (MIMS Thailand 2000)

Bencyclane Fludilat Calcium antagonist, UEIYNADALADN
Cilostazol Pletaal Antiplatelet, YENHUADALADH
Cinnarizine Stugeron (Many) Calcium antagonist, HtENADAIEDN
Co-dergocrine _ Codergine, Hydergine,etc. n's::ﬁj'u'izuu adrenergic & dopamine
Dihydroergotoxine Redergin nszo]'u'izuu adrenergic & dopamine
Etilefrine Hyprosia ﬂ‘izofu'izuu adrenergic
Flunarizine Sibelium (Many) Calcium antagonist, UENHNADALRDA
Ginkgo biloba ‘ Tanakan Antioxidant, anmsMEAUYRUNANLHDA
Hydrolysate (brain) Cerebrolysin, Socoseryl, Tricortin

Lﬁluﬂ'l‘immi, neuroprotective
Isoxsuprine Duvadilan UNHNADAADN
Nicergoline Sermion Antioxidant, nﬁzﬁu'ﬁzuu dopamine
Nimodipine Nimotop Calcium antagonist, UENEWADALADN

0.-Tocopherol Hijuven Vitamin E, antioxidant




S100 Thai J Pharmacol
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el 1 nguenflimsly (viadidpyamivayuidiug) thiduss (68)

Drugs Trade names Actions & effects

III. Neeurodegenerative diseases (MIMS Thailand 2000)

Almitrine bismesylate Duxaril nszdumsmelaiiunglasuay
annBwullanad

Donepezil Aricept AChHE inhibitor I.W;N ACh

Riluzole Rilotek Antiglutamate, neuroprotective

Rivastigmine Exelon ACHE inhibitor 1fi% ACh

1V. Haemorrheologicals {MIMS Thailand 2000)

Bencyclane Fludilat Calcium antagonist YO 1EVADALEDG

Buflomedil Irrodan Wumsinadumdan,
uEvaaadonton

Naftidrofuryl Praxilene Wamslvadiouidan,
tenavanaldant oy

Oxpentifylfine Herden Phosphodiesterase inhibitor,
SEIUWADALEDD

Pentoxifylline Elastab, Flexitol, Penlol  Phosphodiesterase inhibitor,

Sipental, Trental endothelium-protective,

YEENADAE DA,

AN Ean
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I. Antioxidants, Free radical scavengers

Co-enzyme Q10, Idebenone
GP1-1046; immunophilin ligand
Glutathione, Glutathione peroxidase
Melatonin

Superoxide dismutase (SOD)

I1. Hormones

Estrogens, Conjugated estrogen (Premarifn)
Dehydroepiandrosterone (DHEA)
Melatonin

Testosterone

III. Neurotransmitfers & modulators

Iv.

VI

Cholinergic drugs (Tacrine, Donepezil, Rivastigmine, Metrifonate, Galantamine)
Dopaminergics : Deprenyl (Selegiline), Bromocriptine, Apomorphine, Ergots, FErgoloid
mesylate

5-Hydroxytryptophan, Tryptophan

Lecithin (Phosphatidylserine, PS)

Vitamins & minerals

Vitamin A(betacarotene), Vitamin B1(thiamine), B&(pyridoxine), B 12(methcobalamin)
Vitamin C(ascorbic acid), Vitamin E(alpha-tocopherol)
Nicotinamide

Selenium

NSAIDs: Aspirin, Indemethacin, Ibuporfen

GELT

N uni (mmifhu%’uﬁqﬁadauuammwmﬁfq) i wastan (hwnumastnwsaanli
dhifnlen, ihsunlamany, QFENI DGR

wlefMe (Ginkgo biloba)

diaadu ( dnlsznanluind)

lay (Ginseng)

NdN  (Ephedra)

Wanduie
Evening primrose oil (EPO)

Yohimbine
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v ¥ . Ry =
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R v ad = " v o
flow usel¥ms recovery wowwadaNeeddu  finenuhldualugihe  cerebral

insufficiency Wat Alzheimer disease #il@ multi-infarction dementia

6. Aclovegin® (Hemodialysate) 11 deproteinised hemoderivative 970 calf blood
aanqn'ﬁ"[mﬂn’mﬁu glucose transport Lﬁium‘i'lt‘f glucose lﬁlu oxygen uptake n'izofumi
regenerate Wae proliferative amadaNDY IMsAnwIsEnInt wa. 2531 - w.A. 2535
IMU 7 double~blind placebo centrolled trial '1mj'ﬂw mild to moderate dementia 31U
TIMaMNg 368 18 wuhmaansownelddTu

7. Sermi0n®(Nicergoline) E)ﬂﬂt]'lﬂﬁﬂﬂﬂﬁl.ﬁld neuronal energy metabolism,
dopamine turn over, protein synthesis (LAt phosphatidyl inositol turn over HASANYY
e W.e.2530-W.7.2535 119U 8 double-blind placebo controlled trial 'lursj'ﬂ'm
mild to moderated chronic cerebral insufficiency 5111111‘5’1111?\1141101 980 518 lasdnmia
aduly#hauas (electroencephalography ‘EEG) st brain mapping wuhilmstiinguues
aaulWTanewio delta, theta Waziimsanasuasndulvyhaussaiia alpha Tl w.a.
2540 fimafnulugiie multi-infarct dementia 917w 121 Mg Usaiuiila 6 Waunds
iialse ool Mini-Mental State examination (MMSE) uas SCAG wWuh@ansatia

cognitive function

8. Duxaril®(Almitrine bismesylate) Bﬂﬂt}?‘lﬁﬂﬂﬂ’l‘itﬁﬂE]E)ﬂﬁLimGiE)ﬁlJB\] Lﬁ'u
2,3 diphosphoglycerate LLﬁ.‘:Lﬁ'u glucose metabolism @oizadaNey fimsinelusznineg
W.7.2523-2531 ¥4I 3 double-blind placebo controlled trial Tu r‘-?ﬂ’.ltl mild to
moderate cognitive impairment SMOUTINIMNG 117 518 wazinn 1 open-trial Tug]
the 60 718 wuhannsofaanazssle

9. Nootropil®(Piracetam) i-]ﬂﬂt]‘ﬂﬁﬂﬂﬂ'l‘il.ﬁﬂ neurotransmission @AANUNUAUDY
N Lﬁ'u cerebral microcirculation ﬁufﬁ:ﬂﬁ Lmsﬁ'uﬂaqm'%mﬁamuamﬁu neuronal metabolism
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01 AN IN VITRO STUDY FOR THE ACTIVATION OF ANTI-TUMOR
CYTOTOXICITY BETWEEN AUTOLOGOUS DENDRITIC CELL
ALONE, TUMOR CELL ALONE, AND FUSION OF AUTOLOGOUS
DENDRITIC CELL AND TUMOR CELL FROM A GLIOBLASTOMA
MULTIFORME SUBJECT

Adisak Wongkajornsilp, Apirak Teeralapnanon, Sukit Haubprasert

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

ABSTRACT

Dendritic cell (DC) is the most potent antigen-presenting cell that is
specialized for the induction of T lymphocyte response. It can process both
intracellular and extracellular antigens. The abundant expression of MHC class I,
class II, costimulatory and adhesion molecules on cell surface provide potent T
lymphocyte stimulation, Moreover, it secretes various cytokines that signalize T
lymphocyte proliferation. Fusion of dendritic cell and tumor cell is proposed as an
alternative method for better tumor antigen presentation. Expressing a variety of
tumor associated antigens and dendritic cell-derived costimulatory molecules, the
derived fusion cell (FC) retains the functional potency of dendritic cell and capability
to stimulate autologous T lymphocyte proliferation. We investigated whether priming
with FC provided an advantage over DC alone or tumor cell alone in cytotoxicity
against autologous tumor cells, In our study, dendritic cells were generated from
peripheral blood mononuclear cells (PBMCs) in the presence of GM-CSF and 1L-4.
Using polyethylene glycol, DCs and tumor cells were fused to obtain the FCs. The
dendritic cells, tumor cells and fusion cells are coincubated with naive T lymphocytes
to gain the effector cell populations. Each T effector lymphocyte population is
harvested, and then assayed for their cytotoxic activity. Priming with FC generate a
frequency of CTL of 1/66667;, while priming with DC alone or tumor cell alone
generated frequencies of 1/80000 and 1/52273 respectively. The priming with tumor
cell alone provided the highest frequency of effector cells. Our subject has been
immunized with tumor vaccine for months, so tumor specific memory and cytotoxic T
lymphocyte may already circulate in his body. Therefore priming tumor cells alone
can generate the highest frequency of CTL because of its richest tumor associated
antigen. Our finding provides the information for the efficacy of using the cellular
product from this experiment as potential tumor vaccines for clinical trial.
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02 GLUTAMATE AMELIORATES PYRIDOXINE- {DUCED
NEUROPATHY : A PRELIMINARY REPORT.
Tarinee Arkaravichicnl, Jintana Sattayasai', Nison Sattayasaiz,
Sakda Daduang”.

!Department of Pharmacology, lj’ aculty of Medicine, and *Department of
Biochemistry Faculty of Science , Khon Kaen University, Khon Kaen,
Thailand 40002.

ABSTRACT

Ingestion of pyridoxine or vitamin B6 (B6) megadose seems to be one of the
important causes of drug-induced neuropathy. Although a certain numbers of reports
concerning pyridoxine-induced neuropathy have been published, the mechanism of
toxicity is still unclear and there is no known therapeutics against the degeneration
has been found. Interestingly, glutamate (GLU), one of the excitatory neurotoxin, has
been recently reported to have neuroprotective effects against neuropathy induced by
many cancer chemotherapeutic agents, based on different mechanisms. In this study,
the possibility for using GLU as a neuroprotectant against B6-induced neuropathy
was studied. In addition, as hepatocytes seem to have high expression of GLU-
sensitive proteins, levels of ALT and AST represent the liver functions were
determined. Spraque-Dawley rats were used and divided into 4 groups receiving
either; 1) water for injection IP and orally, twice daily, 2) 250 mg/Kg GLU orally,
twice daily, 3) 400 mg/Kg B6 IP, twice daily, or 4) 400 mg/Kg B6 IP and 250 mg/Kg
GLU orally, twice daily. Feeding of GLU was started 1 day before starting the
experiment, Everyday of treatment, rats were tested for pain threshold, muscle power
score and gait abnormality. Nerve conduction velocity (NCV}) of sciatic nerve and
AST and ALT levels were determined on DO and D15. Rats treated with B6 alone
showed a significant decrease (p < 0.05) in muscle power score and movement score
(represent gait disturbances) from D10 through D15. A significant decrease in NCV
was also observed at D15 without any significant changes in tail-flick test in B6-
treated rats. No significant changes in all paraineters for peripheral neuropathy in rats
treated with either GLU alone or B6 and GLU. Liver enzymes were not affected by
any treatment in this experiment. Our results show that GLU has the ability to
ameliorate B6-induced neuropathy.
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03 ARYLAMINE N-ACETYLTRANSFERASE-2 GENOTYPE
POLYMORPHISM IN THAI POPULATION.

Auemduan Prawan, Veerapol Kukongviriyapan, Wichittra Tassaneeyakul,
Bunkerd Kongyingyose.
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Khon Kaen, Thailand 40002.

ABSTRACT

The N-acetyltransferase enzymes (EC 2.3.1.5) encoded by the NAT genes are
responsible for the human polymorphic acetylation of numerous arylamines or hydrazine-
containing chemicals. Enzymes are consisted of 2 isoforms: NAT1 and NAT2. They are
expressed in different tissues and possess different substrate specificity. The classical -
acetyltransferase is NAT2, where phenotype and genotype are well recognized to be
polymorphism. Frequency distribution of the polymorphic forms varies widely among
ethnic groups and this polymorphism may be implicated in drug toxicity and cancer
susceptibility. There is no previous report on the NAT2 genotype in Thai population. The
aim of this study was to determine the allele frequencies of NAT2 gene in Thai population.
NAT2 genotyping was investigated in 236 unrelated Thais by use a method of polymerase
chain reaction-restriction fragment length polymorphisms (PCR-RFLP). The analysis was
carried out in the major four mutation point found in Asian populations namely, C282T,
C481T, G590A, and G857A. The results showed that alleles associated with slow
acetylation were identified to be 61.65% (35% CI: 57.27 to 66.04). The frequencies of
particular NAT2 alleles were *4(wild-type), 38.35%; *5(C481T), 3.81%; *6(G590A),
32.20%; *7(G857A), 20.55%; *13(C282T), 5.08%. NAT2Z genotypes consisted of 12.71%
of homozygotes of NAT2*4, 51.27% of heterozygotes of NAT2*¢ and other mutant alleles,
and 36.02% of combinations of mutant alleles. The most common genotypes found were
NAT2*4/*6A, *4/%7B and *4/*4 with frequencies of 0.23, 0.15 and 0.13 respectively.
Although NAT2 genotype in Thai population are in similar patterns with other Asian
populations, NAT2*4 is significantly lower than Japanese, Chinese and Korean populations
(P<0.001). The prevalence of slow acetylation status predicted by genotyping in Thais was
consistent with our phenotyping study (0.64 (95% CI: 0.58-0.70) and 0.63 (95% CI: 0.51-
0.75), respectively). The data obtained may be pertinent to epidemiological studies of the
influence of acetylator status in association with drug toxicity and carcinogenesis.
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04  ANTIOXIDANT AN HEPATOPROTECTIVE EFFECTS OF
POLYGONUM ODORA UM.

Atika J aruchotikamoll, Patchareewan Pannangpetchz,Veerapol
Kukongviriyapan®, Wiboonchai Yutanaviboonchai®, Bunkerd Kongyingyoesz,
Somntaya Simasathicnsopon2

!Faculty of Pharmacy and Health Science, Mahasarakham University,
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’Departments of Pharmacology and *Pathology, Faculty of Medicine, Khon
Kaen University, Khon Kaen, Thailand 40002. .

ABSTRACT

Oxidative stress has been implicated in the pathology of a variety of human diseases,
such as ischaemic-reperfusion injury, atherosclerosis, diabetes mellitus and hepatic injury. A
potential therapeutic intervention may include natural antioxidants'. Therefore we examined
the antioxidant activity and hepatoprotective effect of Polygonum odoratum Lour. An
ethanolic extract of dried whole plant of P. odorarum was used in all investigations. The free
radical scavenging activity of the extract of P. odorafum was determined by a method based
on the reduction of the stable free radical DPPH (1,1-diphenyl-2-picrylhydrazyl). The extract
(0.01-1000 pg/ml) was found to scavenge DPPH in the dose-dependent manner with the
maximum scavenging activity of 90.9 + 1.01% and ICsg of 14.5 ptg/ml. The scavenging effect
of P. odoratum on H,0, production within the rat white blood cells was investigated by using
2-7-dichlorodihydro fluorescein diacetate. The production of H;O, was stimulated by
phorbol-12 myristate-13 acetate (0.65 pM). The extract (10 and 100 pg/ml) significantly
inhibited the fluorescent signal of H;0, (n=5, p<0.05). In order to examine the
hepatoprotective effect, ICR mice were pretreated with the extract (0.5, 1 and 2 g/Kg/d) for 3
days before an induction of hepatic injury by an injection of paracetamol 200 mg/kg,
intraperitoneally. The plasma levels of liver enzymes, ALT and LDH in the control group (no
treatment but given paracetamol) were 14587 + 1293 and 29187 £ 2469 U/L respectively
(n=23). Only the group received 1 g/Kg/d of the extract had the level of ALT and LDH (7726
* 1452 and 14285 % 2565 U/L respectively, n=16) significantly lower than the control group.
It was concluded that the ethanolic extract of P. odoratum has the free radical scavenging
activity, the inhibitory effect on the production of peroxide in cells and the hepatoprotective
effect,
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05 THE PROTECTIVE EFFECT OF GARLIC OIL ONCH OROFORM-
INDUCED TOXICITY IN RATS.
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'Department of Pharmacology, Faculty of Medicine, Khon Kaen University,
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ABSTRACT

The aim of this investigation was to study the protective effect of garlic oil
against chloroform-induced toxicity in rats. Administration of male aduit Sprague-
Dawley rats with chloroform intragastrically at the doses of 50, 100 and 200 mg/kg
caused both hepatotoxic as well as nephrotoxic effects in a dose- and time-dependent
manner. A significant increase in either alanine transferase (ALT) or aspartate
transferase (AST) was observed at 12 h following chloroform administration. The
activities of these two enzymes reached its peak within 24 h and then gradually
declined at 48 and 72 h after the administration of chloroform. An increase in the
dose of chioroform resulted in an elevation of ALT up to 10 folds and AST up to 3
folds. These results were supported by the findings from light microscopic studies of
the liver cells which revealed centrilobular necrosis after chloroform treatment. The
indicators of kidney function such as serum creatinine and blood urea nitrogen (B! N)
showed the same pattern as that seen with ALT and AST but to a much lesser extent.
To investigate its protective effect against chloroform-induced toxicity, garlic oil was
given intragastrically to rats at the doses of 50 and 100 mg/kg at 1, 6 and 12 h before
chloroform. It was found that the administration of garlic oil (100 mg/kg) at 12 h
before chloroform treatment could offer only partial protection against the chlorinated
hydrocarbon as seen by a decrease in AST, ALT as well as a decrease in serum
creatinine. After chloroform treatment, the activity of hepatic aniline hydroxylase was
significantly reduced to only 20% of the control. With the pretreatment with garlic
oil, the activity of this enzyme was increased but not to the control level, because
garlic oil itself could also inhibit the activity of these enzymes, presumably resulting
in a decrease in the bioactivation of chioroform to a toxic metabolite.
Histopathole~ical study showed less severe hepatotoxic effect caused by chloroform
after garlic oil pretreatment. It was concluded that garlic consumption might afford
protection against chemical-induced toxicity, especially if the toxic effect was
mediated through the metabolite formed via cytochrome P450 2E1 (CYP2E1).
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06 STUDY OF THE EXTRACT FROM CURCUMA SPP. CONTAINING
COBRA VENOM INHIBITING ACTIVITY

Pattara Tophrom', Sakda Daduangl, Nison Sattayasail, Jintana Sattayasaiz,
Achra Thammathaworn®

'Departments of Biochemistry and ‘Biology Faculty of Science and
2Deparrment of Pharmacology, Faculty of Medicine, Khon Kaen University,
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ABSTRACT

Aqueous extract of Curcuma sp. (Wanphayangoo-tuamea), a plant believed as
snakebite antidote as well as the aqueous extracts of other plants in this genus were
tested for their effects on the binding between cobra venom and antivenom antibodies
by using ELISA. Incubation of crude cobra venom with the extracts for 1 hr at room
temperature demonstrated that the extracts of Curcuma sp. (Wanphayangoo-tuamea),
C. parviflova Wall. (Khamin-khaow) and C. domestica Valeton [Khamin-tatua (short
rhizome)] could decrease the binding of cobra venom to antivenom antibodies. The
maximum effects of the extracts on the binding were approached at the dilution
between 1:50 and 1:12.5. At dilution of 1:12.5, the extracts of Curcuma sp.
(Wanphayangoo-tuamea), C. parviflova Wall. (Khamin-khaow) and C. domestica
Valeton [Khamin-tatua (short rhizome)] could significantly reduce the binding
between cobra venom and antivenom antibodies to 26.56 + 3.97, 47.27 + 5.91 and
71.64 + 5.18 %, respectively, when compared to the absence of the extracts. The
extract of Curcuma sp. (Wanphayangoo-tuamea) could also decrease the binding
between NTx and antivenom antibodies when tested on ELISA. Western
immunoblotting showed the decrease in the intensity of 14, 20 and 21 kDa proteins in
purified fraction of NTx. The extracts of Curcuma sp. (Wanphayangoo-tuamea), C.
parviflova Wall. (Khanr -khaow) and C. domestica Valeton [Khamin-tatua (short
rhizome)] were tested for the antagonistic effects against the inhibitory effect of cobra
venom on isolated rat phrenic nerve-hemidiaphragm preparations. The cobra venom
was incubated with the extracts at the ratio 1:5 (by volume) for 1 hr at 37° C before
added to the organ bath. The complete inhibition time was prolonged when the venom
was incubated with the extracts when compared to the extract alone. The increase in
complete inhibition time caused by the extracts of Curcuma sp. (Wanphayangoo-
tuamea), C. parviflova Wall. (Khamin-khaow) and C. domestica Valeton [Khamin-
tatua (short rhizome)) were 242.15 + 32.55, 139.28 + 18.88 and 32.29 + 44.55 %,
respectively. The potency of the 3 extracts tested by using isolated rat phrenic nerve-
hemidiaphragm preparations v go along with the potency observed by ELISA
technique, Without killing any experimental animals and time-saving in screening
many samples, thus, the ELISA method may be a useful technique in screening
snakebite antidote.
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07 EFFECTS OF ANGIOTENSIN II AND TUMOR NECROSIS FACTOR-
o ON CARDIAC APOPTOSIS AN  NOSII EXPRESSION
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! Department of Pharmacology, Faculty of Medicine, Srinakharinwirot
University, Bangkok 10110, Thailand

?Division of Pharmacology, College of Pharmacy, the Ohio State University,
Columbus, OH 43210, USA

ABSTRACT

Angiotensin II (Angll) and tumor necrosis factor (TNF) have been shown to promote
reactive oxygen species, including superoxide anion and nitric oxide (NO), and induce
apoptosis in vitro, These agents are implicated in cardiovascular disease, but few studies have
evaluated their interactions in vivo. We tested the hypothesis that Angll, TNF, or their
combination promotes cardiac cell apoptosis and that NOSII is a participant in these events.
Osmotic mini-pumps were implanted in rats to deliver continuous infusion of Angll (288
g/kgl/day), TNF (22 ng/kg/day), or their combination, for 3 days. These treatments did not
alter blood pressure or heart rate when compared to vehicle control (tail cuff measurements).
At sacrifice on day 3 cardiac tissues were fixed in formalin for TUNEL staining and
immunohistochemistry. Angll or TNF alone induced significant increases in cardiac cell
apoptosis (nuclei/fmm?2 = 18.7 + 8.4, 18.2 + 8.8) relative to vehicle control (7.5 + 2.2, p<0.05),
but combined infusion resulted in no change (4.7 + 2.9). Apoptotic nuclei included both
cardiac myocytes and non-myocytes. Prevalence of NOSII was slightly detectable in control
tissues; no significant differences were observed in any treatment group (NS, digital image
analysis). These results demonstrate that Angll and TNF alone promote cardiac apoptosis in
vivo independent of hemodynamic changes, but their combined administration does not. This
is apparently not related to NOSII induction, but suggest that important interactions exist
between these agents in vivo.
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08 SELECTIVE COX-2 INHIBITION WITH CELECOXIB INHIBITED
ATHEROSCLEROTIC PLAQUE DEVELOPMEN IN
CHOLESTEROL-FED RABBITS.

Supath Srisawat', Yupin Sanvarinda', Laddawal Phivthong-ngam?, ,
Supeenan Unchern', Udom Chantharaksri'

J'Delmm‘ment’ of Pharmacology, Faculty of Science, Mahidol University,
’Department of Pharmacology, Faculty of Medicine, Srinakharinwirot
University, Bangkok, Thailand

ABSTRACT

Inflammatory phenomena at site of atherosclerotic plaque are thought to be
major determinants of the progression and clinical outcome of atherosclerotic disease.
Cyclooxygenase-2 (COX-2) is involved in the inflammatory response via the
generation of prostanoids, and the expression of COX-2 was found in atherosclerotic
vascular wall. This study aimed to investigate the effects of selective COX-2
inhibitor on atherosclerotic plaque development in cholesterol fed rabbits, Rabbits
were fed diet containing no additive (control), 1%cholesterol (cholesterol group) or
1% cholesterol with 30 mg/kg/day celecoxib (celecoxib group). Blood cholesterol,
LDIL., HDL, platelet aggregation, and urinary 2,3 dinor TXB2, 6-keto PGF2, and 8-iso
PGF excretion were measured 4 week intervals, After 12 weeks the rabbits were
sacrified and the severity of atherosclerosis in the thoracic aorta was measured.
Urinary levels of 2,3 dinor TXB2, and 8-iso PGF and ex vivo platelet aggregation in
response to ADP were elevated , whereas the level of 6-keto PGF2 was decreased in
cholesterol-fed rabbits. Supplementation with celecoxib restored urinary 6-keto PGE2
level to the normal control, and increased urinary 8-iso PGF level but had no
significant effect on dinor TXB2 and platelet aggregation. Cholesterol feeding
significantly increased aortic intima/media ratio (2.97+0.25), and celecoxib reduced
the intimal thickening ( 0.82+0.08). The results indicate that celecoxib is effective in
the retardation of atherosclerotic plaque development which shows the involvement of
COX-2 in the nrogression of atherosclerosis.
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P1  GASTROPROTECTIVE EFFECT OF ROSELLE MUCILAGE
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ABSTRACT

In Thai traditional medicine roselle (Hibiscus sabdariffa L.) is vsed for the
treatment of various diseases and disorders including hypertension, hyperlipidemia,
bladder stone and gastric ulceration'. It was demonstrated that roselle can be used as
fragrant, antispasmodic drink and anti-hypertensive as well as anthelmintic in
taeniasis and anti-bacterial agent’. An aqueous extract of roselle was reported to be
an effective diuretic in patients with urologic disorders’. The present study was
undertaken to evaluate roselle " r ~ anti-ulcer activity. Roselle mucilage fraction
(RMF) was isolated and examined in experimentally ulcerated rats. Oral
administration of the RMF from 125 - 500 mg/kg significantly inhibited gastric ulcer
formation induced by indomethacin, ethanol and hypothermic restraint-stress. Anti-
gastric secretory effect of the RMF in pylorus-ligated rats was not clearly
demonstrated since the gastric volume, pH and acidity output were not affected by
the RMF pretreatment in a dose-related manner. In ethanol-induced ulcerated rats,
gastric wall mucus content was markedly preserved by the RMF pretreatment. The
findings indicate that roselle mucilage possesses gastroprotective potential.
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P2 PHARMACOLOGICAL EFFECT OF CURCUMINOID FROM
TURMER > ON THE SMOOTH MUSCLE PREPARATIONS.
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Anugool Sawasdipanich’

IDeparnnenr of Pharmacology, Faculty of Medicine, 2De;:;»arrmejru‘ of
Pharmacognosy, Faculty of Pharmaceutical science, Chulalongkorn
University, Bangkok, Thailand 10330

ABSTRACT

Curcuminoid compound extracted from turmeric (Curcuma longa Linn) was
evaluated for the effect on isolated smooth muscle. In quinea-pig ileum smooth
muscle, curcuminoid at the concentration of 12 pg/ml significantly inhibited the
contraction induced by acetylcholine (ACh) 5x107 M and histamine 5x10°7 M.(Force
of contraction was 62.84 * 4.66% and 75.60 + 2.77 % of the control respectively) and
the effect was prominently observed when the concentration of curcuminoid was
increased to 36 |lg/ml (force of contraction was 42.79 = 1.98 % and 44.93 £ 4.33 % of
the control). In potassium depolarizing Tyrode solution, curcuminoid 4 pg/ml and 20
pg/ml reduced the contraction induced by calcium chloride (CaCl,) 1.8 mM
significantly. The contraction was 63.31 + 1.80 % and 36.87 + 3.25 % respectively.
The smooth muscle relaxant effect was confirmed in isolated rat uterine smooth
muscle, curcuminoid 8 pg/ml and 16 pg/ml significantly reduced force and frequency
of contraction induced by oxytocin 1 x 10 2 JU/ml. Curcuminoid 8 Lg/ml produced
54.68 * 3.34 % force of contraction and 79.09 + 2.29 % frequency of contraction.
Curcuminoid 16 pg/ml caused more relaxation ¢ rat utrerine smooth muscle. (Force
of contraction was 42.34 + 3.16 % and frequency of contraction was 71.18 + 1.89%),
In acetylcholine (2 pg/ml) induced contraction, curcuminoid 8 pg/ml also reduced
force and frequency of contraction. (Force of contraction was 73.01 + 4,10 % and
frequency of contraction was 76.33 £ 3.94 %). The effect could clearly observed
when curcuminoid 16 pg/ml was applied. (Force of contraction was 43.38 + 3.56 %,
frequency of contraction was 49.96 + 5.20 %) Curcuminoid 8 and 16 pg/ml
significantly reduced force of contraction induced by KCl 5¢ mM. (Force of
contraction was 57.10 £ 4.92 % and 36.60 = 2.99 % respectively) The results
obtained from this study suggested that curcuminoid produced smooth muscle
relaxation effect on isolated guinea-pig ileum and rat uterus by non specific inhibitory
12" aism,
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P3 C ULD MAWAENG KRUEO FRUITS (SOLANUM TRILOBATUM
LINN) PRODUCE EXPECTORATION EFFECT ?
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ABSTRACT

To evaluate the effects of Mawaeng krueo fruits syrup, simple syrup and
bromhexine syrup on the increase sputum volume and viscosity reduction in chronic
bronchitis patients. This study was performed in 12 chronic bronchitis patients with
productive cough. They weére 6 males 6 females, age ranged 23-70 years, weight 33-
75 kg. The expectoration effects of 85% syrup of the crude extract were compared
with those of the simple and bromhexine syrups. 10 ml syrups wer adminis ed
three times a day after meal for three days in a single blind cross over design. The
patients were evaluated on the third day after each trial in pulmonary function tests,
the sputum volume and the sputum viscosity. The frequency and severity of day time
and night time cough were assessed subjectively by the patients.  As expected,
Mawaeng krueo fruits syrup could not decrease the frequency and severity of the
cough during the day and night time. The PEFR, %FEVI and FVC remained
unchange. The sputum volume were slightly increased with some decrease of the
viscosity. However, there was no significant difference of the change of the sputum
volume and viscosity between Mawaeng krueo fruits and bromhexine syrup
regimens, The study should be performed by increasing the dose of the extract in
more bronchitis patients to obtain the significant results, In summary, Mawaeng
krueo fruits syrup could increase the sputum volume and decrease the viscosity in
chronic bronchitis patients.
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P4 CYTOCHROME B-5 REDUCTASE ACTIVITY AND
METHEMOGLOBINEMIA IN HUMAN RED BLOOD CELLS OF
PATIENTS RECEIVING NITROGLYCERIN
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ABSTRACT

Nitroglycerin and other organic nitrates have been used routinely in the
therapy of angina pectoris and congestive heart failure, Clinical significant
methemoglobinemia during administration of organic nitrates, including intravenous
nitroglycerin has been occasionally reported as a serious complication . In normal
individuals, methemoglobin in red blood cell is maintained at a very low level (<1%).
It 1s immediately reduc * by cytochrome bs reductase to the normal hemoglobin
moiety. Since acquired methemoglobinemia is not only resulted from exposure to a
variety of oxidizing agents but also related to cytochrome bs reductase deficiency, the
present study was aimed to investigate the relationship of cytochrome bs reductase
activity and methemoglobinemia. 114 normal blood samples from male and female
healthy volunteers with 20-65 years old were used as control group and 40 blood
samples of patient receiving 24,000-104,000 pg (0.5-3.0 pg/kg/min) intravenous
nitroglycerin were collected. The concentration of methemoglobin in 57 men and 57
women healthy volunteers were 0.05 + 0.02 and 0.08 £ 0.02 % of total hemoglobin
(mean x SE) respectively. The cytochrome bs reductase activity in male were statistic
significantly lower (p<0.05) than female, No severe methemoglobinemia was found
in these patients. However, the methemoglobin concentration and cytochrome bs
activity in the treatment group were significantly higher (P<0.05) than the normal
group. Our results showed that methemoglobin content of erythrocyte was
independent on the activity of cytochrome bs reductase. It was found that
intravenous nitroglycerin administration in the total doses of 24,000-104,000 pg can
produce not only slightly increasing of methemoglobin content but also the significant
increasing of their cytochrome bS5 reductase activity. However, the increased
methemoglobin level of these patients were found to be within an acceptable level of
normal conditions. In conclusion, clinically significant methemoglobinemia was
uncommon with low doses of intravenous nitroglycerin administration. In addition,
the correlation of cytochrome b5 reductase elevation and nitroglycerin administration
should be further investigated.
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RAT HEPATIC CYTOCHROME P450
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ABSTRACT

The effect of (N-hydroxymethyl)-2-propylpentamide (HPP), a novel valproic
acid (VPA) derivative possessing anticonvulsant activity', on rat hepatic cytochrome
P450 was studied in ex vivo and in vifro system. In ex vivo study, HPP at a dosage of
100 and 200 mg/kg/day and VPA 250 mg/kg/day were given intraperitoneally to male
Wistar rats once daily for 7 days. On the day after, rat liver microsomes were
prepared and determined for total CYP contents and CYP activities (ethoxyresorufin
O-dealkylase for CYP1A1, methoxyresorufin O-dealkylase for CYP1A2, benzyloxy-
& pentoxyresorufin O-dealkylase for CYP2B1&2B2 and aniline 4-hydroxylase for
CYP2E)). In in vitro study, inhibitory effects of HPP at final concentrations of 0.1, 1,
10, 100 and 1000 pM on B-napthoflavone-induced CYP1A1&1A2, phenobarbital-
induced CYP2B1&2B2 and ethanol-induced CYP2E1 activities were studied. The
results showed that VPA at the dose studied did not have any effect on total CYP
contents and CYP activities. Whereas HPP 100 and 200 mg/kg/day significantly
induced CYP1A1 and CYP2B1&2B2 activities. In addition, HPP at 100 and 1000 uM
significantly inhibited CYP2B1&2B2 activities in vifro with 1Csg about 1000 pM.
These results suggested that the inhibitory effect of HPP on CYP2B1&2B2 activities
may be in part responsible for the increasing effect on barbiturate sleeping time after
single dose administration'. The induction effect of HPP, but not VPA, on CYP1A1
and CYP2B1&2B2 activities after administration for 7 days may result from direct
effect of HPP or its metabolites. Further studies arc needed to clarify the metabolic
pathways of HPP and the CYP involved as well as the effect of HPP on human CYP.
In vivo studies to verify the potential of drug interaction and carcinogenic risk are also
needed.
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P6  EFFECTS OF NITRIC OXIDE SYNTHASE INHIBITOR, L-NAME ON
OCOMOTOR ACTIVITY IN STRESS RATS

Sompop Soo-ampon, Noppamars Wongwitdecha
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ABSTRACT

Nitric oxide (NO) has been known to play an important role in the central
nervous system (CNS). In an attempt to investigate the relation between locomotor
activity and NO in stress rats, the present experiments employed male Wistar rats at
2] days of age (weaning). In order to induce psychological stress, these rats were
reared in social isolation (one rat/cage), and the controls were reared in groups of five
rats/cage (social rearing). After five weeks, both socially and isolation reared rats
were placed individually into a circular open field arena under bright light condition
(500 lux) following systemic administration with either saline or a nitric oxide
synthase inhibitor, L-NAN™ 30 min before a 5 min test. The results showed that
under bright light condition, the saline treated isolation reared rats exhibited
locomotor hypoactivity (indicated by reduction of total zone transitions) and reare
less than the saline treated socially reared rats. Both group of rats spent more time in
the outer zone (P<0.05), however, isolation reared rats spent longer time in the inner
zone than the socially reared rats, Pretreatment with L-NAME (10 and 25 mg/kg i.p.)
produced hypolocomotion in socially reared rats, but had no effect on the isolation
reared rats. L-NAME significantly decreased the number of reared and time spent on
the inner zone of the circular open field arena in both socially and isolation reared
rats, however, these effects were greater in the isolation reared rats. It was concluded
that psychological stress in the early stage of life altered the effects of L-NAME on
locomotor activity in the adult rats. This abnormality may reflect alteration of NO in
the CNS of the
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P7  SOCIAL ISOLATION ALTERS THE BEHAVIORAL EFFECT OF
CARBAMAZEPINE O! THE RAT FORCED SWIMMING TEST
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ABSTRACT

The present experiments were undertaken to determine whether rearing rats in
social isolation from weaning alters the behavioral response produced by
carbamazepine when these rats are exposed to the forced swimming test. Isolation
and socially reared rats were compared for their response in the two aversive
situations, either without drug pretreatment or following sub-chronic administration
of carbamazepine or vehicle (2% Tween 80). Male Wistar rats were raised from
weaning either alone (isolation rearing) or in grov . of six rats/cage (social rearing).
Six weeks later, these rats were tested for their sensitivity to carbamazepine using the
forced swimming test (Porsolt et al., 1978, Eur J Pharmacol 47, 379-391). The results
demonstrated that untreated isolation reared rats showed significantly less immobility
and more struggling in the forced swimming test than socially reared rats. Sub-
chronic administration with carbamazepine (10, 20 and 40 mg/kg i.p.) 24, Sand 1 h to
both isolation and socially reared rats caused a dose-related decrease in immobility
time but increase struggling compared to the vehicle treated rats. However, these
effects did not occur in isolation reared rats. The present data indicate that social
isolation rearing from weaning alters the response to aversive stimuli and that sub-
chronic treatment with carbamazepine reduces these effects in the adult rats.
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P8 MODULATION OF COX-2 EXPRESSED IN LPS-TREATED
ENDOTHELIAL CELLS BY COX-METABOLITES.
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ABSTRACT

Here, we have investigated the effects of COX-metabolites (PGly, PGE;, PGF;q
and TXA7) on COX-2 expressed in human umbilical vein endothelial cells (HUVEC)
treated with lipopolysaccharide (LPS). Human umbilical vein endothelial cells
(HUVEC) were obtained from babies born to normal pregnant women (HUVEC) and
cultured in 96-well/6-well plates as standard techniques. Cells were grown to
confluent and r | aced with fresh mediu containing no addition, LPS alone, COX-
metabolites alone and LPS plus COX-metabolites (0.001, 0.01, 0.1 or 1 pg/ml) for
24h. Then, the medium was removed and replaced with fresh medium containing
arachidonic acid (10 UM for 10 min) after which time the medium was collected to
measured COX activity by the production of 6-keto-PGF,q (stable metabolites of
PGI;) using enzyme immunoassay. The remained cells were extracted and detected
COX isoform expression by using immunoblotting. PGI,, PGEy, PGF,¢ or TXA,, did
not affect on basal COX activity in untreated HUVEC (24h incubation). Untreated
HUVEC contained COX-1 protein but not COX-2 protein. When HUVEC were
treated with LPS (1 pg/ml for 24h), COX activity and COX-2 protein was increased
in a dose dependent manner. The increased COX activity in LPS (1 pg/ml) treated
HUVEC was inhibited with PGE,, but not PGI,, PGF,, or TXA; in a dose dependent
manner. Similary, COX-2 protein expression in LPS treated HUVEC was also
inhibited with PGE,, but not PGI,, PGFy or TXA; in a dose dependent manner.
These results suggested that PGE,, but not PGI,, PGF, or TXA; is a key in feedback
regulation of COX-metabolites produced in HUVEC.
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P9  EFFECTS OF RUSSELL’S VIPER VENOM PROINFLAMMATORY
CYTOKINE PRODUCTION IN CULTURED HUMAN UMBILICAL
VEIN ENDOTHELIAL CELLS
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ABSTRACT

Hemodynamic alterations in Russell’s viper envenomation are the result of
interactions of various vasoactive mediators and perhaps proinflammatory cytokines.
Since vascular endothelium is likely to be exposed to high concentrations of the
venom and endothelial cell itself not only plays an important role in physiologic
control of the circulation, but also play a role in inflammation with the synthesis and
secretion of proinflammatory cytokines. It is therefore, the objective of this study to
determine the effects of Russell’s viper venom (RVV) on proinflammatory cytokine
production by cultured human umbilical vein endothelial cells (HUVEC). Endothelial
cells were isolated from freshly obtained human umbilical cords and grown in tissue
culture to confluence as a homogeneous population. Cells were then incubated at 37
°C under 5 % CO, with RVV (0.2, 1.0, 5.0, and 25.0 pg/ml) or lipopolysaccharide
(LPS, 10 pg/ml) for 3,6,12 and 24 hours. After indicated time, the levels of turnor
necrosis factor- o (TNF-of); interleukin-1p (IL-IB) ; and interleukin-6 (IL-6) in
supernatants were measured by using ELISA or EIA. The effect of RVV or LPS on
cell viability was also measured using MTT assay. The results showed slight increase
of IL-1p level together with TNF-o. level indicating that endothelial cell activation
by LPS or RVV is not sufficient per se to elevate levels of the major endothelial cell-
derived cytokine. The level of endothelial cell-derived cytokine. The level of
endotherial cell-derived 1L-6 was higher than that of TNF-¢.. Endothelial cell-derived
IL-6 may be produced through other way apart from production via a cascade of
cytokines. However, TNF-¢ and 1L-6 productions were not different among these
groups. The levels of IL-1§ were very low, although IL-1B was detectable in the
group treated with RVV at concentration of 25.0 pg/ml. In conclusion, RVV upto
25.0 pg/ml has no effect on prominent proinflammatory cytokine production by
P TVEC. However, In the body and blood circulation, EC is not the single type of
cells that produce cytokines. The major sources of cytokines are monocyte-
macrophage lineage cells. It is possible that RVV which contains various constituents
may activate the production of cytokines from those cells other than the EC and
subsequently induce production of other mediators of inflammation that are
responsible for the pathogenesis of RVV-induced toxicity.
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P10  1,2-DIMETHYL-3-PHENYL AZIRIDINE: AN IMPURITY IN
METHAMPHETAMINE.

Veeravan Lekskulchai
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ABSTRACT

Methamphetamine is a potent sympathomimetic amine. Its pleasant effects that
lead to abusing are mood elevation, increase in wakefulness, and decrease in appetite’.
It is easily synthesized in clandestine laboratories. Methamphetamine can be produced
from reduction of ephedrine®. One of impurities reported in methamphetamine
synthesized from ephedrine is 1,2-dimethyl-3-phenyl aziridine, which comes from
internal substitution of chloroephedrine®, This impurity may have toxicity since there
are aziridine-containing compounds that have shown diverse biological activities
including alkylation of DNA and cellular macromolecules® . In this presentation, cis-
and  trans-1,2-dimethyl-3  —phenyl aziridine were analyzed by Gas
Chromatography/Mass Spectrometry. These two stereoisomeric forms of aziridine are
completely separated from each other as well as from methamphetamine and its
metabolite, amphetamine. Because both isomeric forms have similar 2-dimensional
molecular structure, they give similar mass spectra. The lower limit of detection of
this method is 3 microgram/milliliter, which is not enough to detect these compounds
in a biological specimen. To increase sensitivity, their molecules must be derivatized
in order to increase their molecular weight and volatility. The results showed that
during derivatization, unstable aziridine ring was opened and then reacted with
surrounded water, forming ephedrine. Thus, when ephedrine is detected in a
methamphetamine tablet, it may be derived from contaminated aziridine in addition
from left over-ephedrine precursor or added ephedrine during packaging. It is still in
doubt about the stability and toxicity of this aziridine in human body after taken.
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P11 COMPARATIVE PHARMACOKINETIC STUDY OF TWO-
POSTCOITAL CONTRACEPTIVE AGENTS CONTAINING
LEVONORGESTREL
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ABSTRACT

The pharmacokinetic study was carried out on levonorgestrel tablets from two
different sources (Hugarian-and Thai-made). Both preparations contained 0.75 mg
levonorgestrel and had been used for postcoital contraception. Twelve-female
subjects were given a single oral dose of 0.75 mg tablets in a crossover disign.
Plasma levonorgestrel concentration were determined via radio-immunoassay
technique. The pharmacokinetic analysis of the levonorgestrel data was performed on
the basis of a two-compartment open model uning a M.K. model programme.
Absorption and bioavailability of the Hungarian-made tablets were slighly higher as
evidenced by higher serumn concentrations of levonorgestrel in the first 2 hours. Thai-
made tablets showed a slighly greater area under the concentration-time curve (AUC)
during the first 24 hours. The volume distribution (Vd), the clearance (CL) and
elimination half-life (Ty;) of both preparations were closely. Comparing the
pharmacokinetic parameters (Cpax' Tinax' T1/2r CL, Vd, AUC) by using t-test were not
statistically significant difference. It implied that both preparations (Hungarian-and
Thai-made) were bioequivalent with each other.
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P12 EFFECT OF PRIMARY HUMAN CHOLANGIOCARCINOMA CELL
ON PLATELET FUNCTIONS.

Tipsuchon Chunngam, Pravit Akarasereenont, Adisak Wongkajornslip,
Sirikul Chotewuttakorn, Athiwart Thaworn ,Sukit Haubprasert

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

ABSTRACT

Tumor cell induced platelet aggregation (TCIPA) played an importance role in
early state of thrombosis in cancer patients. In addition, TCIPA was recognized as one
important step in metastatic cascade. Many investigations in the past were found that
the ability of tumor cells to activate platelets depend on type and state of cancer cells.
Several mechanisms of TCIPA have been described, such as adenosine diphosphate
(ADP), thrombin, thromboxane-dependent mechanism and secretion of proteinase.
Cholangiocarcinoma, one of the most cancer in the north-eastern part of Thailand,
associated with thrombosis have been reported. However, the mechanism by which
cholangiocarcinoma facilitated platelet function is unknown. Here, we have
investigated how cholangiocarcinoma cell from cell culture effect on platelet function
as measured by platelet aggregation. Primary human chlolangiocarcinoma (HuCCA )
cells were established in our laboratory. Cells were cultured in T-75 Flasks with
Dulbeco Modified Eargle’s Medium (DMEM) containing 15 % fetal bovine serum,
100 unit/ml penicillin G, 100 pg/ml streptomycin and grown to confluence until uses.
After which cell were replaced with fresh medium (DMEM) without serum for 24, 48
and 72 hours. Then, the conditioned medium (CM) was collected. To study the whole
cell effect, HuCCA were grown to confluence and extracted using trypsinization.
Cells were resuspended in DMEM to yield a concentration 107 cells/ml. 150 pl of cell
suspension or CM, therefore, were added to 850 il of platelet rich plasma (PRP) and
platelet aggregation- was measured by aggregometer. CM from HuCCA failed to
aggregate in PRP,whereas direct HuCCA pellets induced platelet aggregation and
potentiated platelet aggregation induced by submaximal concentration of thrombin.
Interestingly, the effect of HnCCA induced platelet aggregation were variated in each
groups of platelet status of subject (63.76, 47.41 and 44.71 % maximum aggregation
in groups hyper, normal and dis-aggregation, respectively). This finding suggest that
cholangiocarcinoma cell is able to induced platelet aggregation in a direct tumor cell-
platelet contacts. This results might explain the pathogenesis of thrombosis in
cholangiocarcinoma and support metastasis in this cancer. However, the actual
mechanism remains to further elucidated.
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P13 SHORT-TERM EFFECTS OF BRANCHED-CHAIN AMINO ACIDS
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ABSTRACT

A randomized study was conducted in 29 ambulatory cirrhotic patients to
determine the short-term effects of branched-chain amino acids (BCAA) on
nutritional status, biochemical liver function tests and caffeine clearance. Each patient
received a 4-week period of isonitrogenous and isocaloric regimens, either a
standardized diet contained 40 gm protein with supplementation of BCAA 150 gm
daily (group I) or only a standardized diet contained 80 gm protein daily (group II).
At the end of treatment, only group I showed significant improvements in
transaminase levels as well as the caffeine clearance test compared with those of the
pre-treatment levels. Nonetheless, significant improvements in nutritional parameters
and additional liver function tests were not yet detected. We conclude that the short-
term nutritional supplementation of BCAA is well tolerated and leads to improvement
in hepatic metabolic capacity assessed by the caffeine clearance test.
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P14 DRUG UTILIZATION STUDY BEFORE AND AFTER THE
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ABSTRACT

Economic crisis in Thailand during 1997 had a major impact in all section of
the country including health care. There were several suggestions for reducing drug
expenditure budget including restriction of hospital formulary, generic prescribing and
generic dispensing., At King Chulalongkorn Memorial hospital, the new hospital
formulary was established and implemented on March 1998. The generic dispensing
policy was also in place at the same time. This study aimed to evaluvate the impact of
the new implementation by comparing the prescription patterns in out patient
departments (OPDs) of the hospital before and after the new hospital formulary
implementation. The prescriptions from several OPDs were systematically stratified
sampling 5 weeks before and 5 weeks after March 1st, 1998. The information from
the prescriptions including drug category, drug name, amount of dispensed drug, drug
cost, etc.) was collected and analyzed. The total number of the prescriptions and the
average number of drug items/prescription before and after the implementation were
similar (2049 vs 2052, and 2.52 + 0.048 vs 2.45 + 0.03 respectively). The total cost of
the prescription, the cost/prescription and the cost/item seemed to be different
(1,6090,484 Bath vs. 1,282,343 Bath, 844 + 54.04 vs. 633 + 41.11 and 332.58 + 29.59
vs. 255.29 + 19.98 respectively) After the implementation, physicians in the hospital
increasingly prescribed drugs by generic name (37.1% vs. 44.85%). Local made drugs
were also prescribed by the physicians and received by patients more than before
(9.56% vs. 84.27% and 28.15% vs. 60.72% respectively). Anti-infective agents were
studied in depth as they contribute to significant amount of drug expenditure. The
total cost of prescribed anti-infective agents and the cost/prescription were increased
after the implementation (223,529 vs. 274,435 Bath and 585.38 + 102.84 vs. 772.71 +
147.59). e increased cost mainly came from the cost of anti-HIV drugs. Our data
indicate that the new hospital formulary can reduce drug expenditure budget and
change prescribing attitude of the physicians in King Chulalongkorn Memorial
hospital.
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P15 A PHARMACOKINETIC STUDY FOR SINGLE ORAL DOSAGES OF
FEXOFENADINE AT DIFFERENT PREPARATIONS (60, 120, AND
180 MG TABLETS) IN HEALTHY THAI SUBJECTS

Supornchai Kongpatanakul, Panya Khunawat, Suwat Wimolwattanapun,
Pravit Akarasereenont, Adisak Wongkajornsilp, Pornpong Kingwattanakul,

Pivapat Pongnarin

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

ABSTRACT

Fexofenadine hydrochloride is a nonsedative, selective H)-receptor antagonist
that relieves allergic symptoms associated with histamine-mediated disorders such as
allergic rhinitis and chronic urticaria. Pharmacokinetic study of orally administered
60, 120 and 180 mg dosages in 12 healthy Thai volunteers were performed using a
randomized, single blinded, three-arm cross-over design. Plasma concentrations of
fexofenadine HCl were assayed by LC-MS/MS method. All pharmacokinetic
parameters were analyzed using a one-compartment model with first order kinetics
and then examined for the difference among 3 doses of treatment using the three-way
analysis of variance with 90% confidence interval. The mean peak plasma
concentrations for subjects receiving 60, 120, and 180 mg fexofenadine were 249.19
* 390.20, 397.21 + 195.51 and 571.83 £ 538.21 ng/mL respectively. AUCs were
1,343.66 + 718.70, 3,177.87 + 1,407.32 and 4,579.27 + 2,124.70 ng.h/mL
respectively. Thax’s were 1.79 + 0.58 , 1.63 + 0.64 and 1.92 + 0.79 h respectively.
Cmax’s were 290.46 + 390,02, 443. 10 + 183.93 and 716.63 + 506.18 ng/mL
respectively. High variation in plasma drug concentrations after administering 180-mg
dosage was observed and suggested that this oral dosage could generate plasma drug
concentrations that came near zero-order elimination kinetics especially in the first
few hours after the ingestion., The pharmacokinetic parameters that have a linear
relationship with the studied doses were Cpax and AUC. The parameters that were
relatively constant included tyx, ti2, clearance and volume of distribution. No gender
difference in all studied pharmacokinetic parameters of fexofenadine HCl was
observed. No adverse drug reaction nor any significant change in vital signs, ECG
(rate and QT, intervals) was observed throughout the study. This study showed that a
single oral dose of fexofenadine HCI at either 60, 120, or 180 mg was well tolerated
and safe in Thai healthy volunt:
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Pl6 BIOEQUIVALENCE STUDY OF THE GENERIC CEFOTAXIME
(CEFTARAN®) AND THE INNOVATOR PREPARATION
(CLAFORAN®) IN HEALTHY THAI MALE VOLUNTEERS

Werawath Mahatthanatrakul', Benjamas Janchawee', Malinee Wongnawa',
Wibool Ridtitid', Suthep Jaruratsirikul®

'Department of Pharmacology , Faculty of Science, *Department of Medicine,
Faculty of Medicine, Prince of Songkla University, Songkhla, Thailand 90112

ABSTRACT

Cefotaxime is one of the most commonly used third generation cephalosporins
against many gram negative aerobic bacteria. Recently, generic preparations of cefotaxime
have been introduced into markets. Bioequivalence of the generic preparations and the
innovator preparation has been questioned by medical doctors and the Food and Drug
Administration(FDA) of Thailand. Therefore, the objective of this study was to investigate
the bioequivalence of a generic preparation of cefotaxime(Ceftaran®), manufactured by the
Thai Nakorn Patana Co. Ltd, (Bangkok, Thailand) and the innovator preparation (Claforan®),
manufactured by the Hoechst AG, Frankfurt am Main, Germany in 12 healthy Thai male
volunteers. The study was a randomised, double blind, two-period crossover study with a
washout period of 7 days. Each volunteer received a single intramuscular dose(1 g.) of either
the generic or innovator preparation during each visit. Serum concentrations of cefotaxime
were determined by HPLC. No statistically significant difference was found in the AUC, Cpux
and Ty, of both preparations., Both preparations fulfilled the bioequivalence criteria based on
the 90% confidence intervals. In conclusion, the two preparations could be considered to
be bioequivalent both the rate and extent of drug absorption into systemic circulation,
suggesting that they would produce the same therapeutic results. However,
comparative clinical studies should also be carried out further.

Acknowledgement : This study was supported by a grant from the Thai Nakorn
Patana Co., Ltd., Bangkok, Thailand.
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P17 PHARMACOKINETICS A/ > THE EFFECTS ON PSYCHOMOTOR
PERFORMANCE OF CAFFEINE IN ENERGY DRINKS IN THAI
HEALTHY VOLUNTEERS

Dumrongsak Pekthong’, Kampon Sriwatanakul?, Krongtong Yoovathaworn?,
Kittima Sriwathanakul®

"Faculty of Pharmaceutical Science, Naresuan University, zDeparnnent of
Pharmacology, Faculty of Science, Mahidol University,

ABSTRACT

Caffeine is a widely consumed psychoactive substance found in a variety of
beverages, foods, and medicines. In Thailand, the effects of caffeine on general
health of laborers have been considered as one of the health problems. However, the
safe limit of consumption per day is not generally well accepted. The purpose of this
study was to determine the pharmacokinetic parameters of caffeine in popular energy
drinks and its effects on psychomotor performance. The pharmacokinetic studies in
12 healthy male subjects indicated Cpax = 5.45+0.57 Og/ml, Tmax = 0.9240.39 hr, ti
= 4.57+0.37 hr. AUCyg and AUCq.g values were 26.04+44.28 and 38.9448.41 O
g.hr/ml, respectively. Vd was 0.60+0.12 L/kg and CL was 1.53+0.31 mlV/minkg. It
was suggested that caffeine is rapidly absorbed and distributed throughout the body. It
is also rapidly eliminated from the body. To investigate the effects of caffeine on
psychomotor performance by determining changes over the pre-dose reaction time
(RT) of the simple reaction time (SRT) and choice reaction time (CRT), another 12
subjects received placebo, 200 mg and 400 mg of caffeine in a crossover study. It
was found that the administration of low dose of caffeine (200 mg) improved
performance as the increment over the pre-dose values of SRT, 3CRT, 6CRT and
9CRT were significantly different from placebo (p<0.05). High dose of caffeine (400
mg) produced less performance enhancement than that of the lower dose. The peak
performance was observed around 1.5-2 hr with the lower dose, whereas the peak was
generally observed between 0.5-1 hr with the higher dose of caffeine. About 65 % of
subjects in this study complained of palpitation, nervousness and restlessness after
taking 400 mg of caffeine, which none of the subject taking 200 mg of caffeine
reported any adverse effects. The overall findings of the present study did not
implicate the adverse effects of a single dose administration of 200 mg of caffeine
containing in the popular energy drinks in the Thai healthy male subjects. It is
reasonable to assume that the consumption of caffeine-containing beverages not
exceeding 200 mg of caffeine per day should not pose a serious health risk to the Thai
population at large. However, long term in° '~ of caff e should be rigorously
assessed using well-controlled studies in order to determine the long-term effects of
caffeine consumption on human health.
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P18 CELECOXIB RESTORE ENDOTHELJAL FUNCTION IN
HYPERCHOLESTEROLEMIC RABBITS

Laddawal Phivthong-ngam', Yupin Sanvarinda®, Supath Srisawat?, Supeenan
Unchern?, Udom Chantharaksriz

IDepartment of Pharmacology, Faculty of Medicine, Srinakharinwirot
University, “Department of Pharmacology, Faculty of Science, Mahidol
University, Bangkok, Thailand

ABSTRACT

Abnormalities in endothelium dependent arterial relaxation develop early in
atherosclerosis/hypercholesterol. Prostaglandins and their metabolic precursors by
cyclooxygenase enzyme (COX) are involved in the regulation of endothelial function
and inflammatory process which is an important component of atherosclerotic plaque
development. COX exists in two isoforms, COX-l1 being responsible for
physiological prostanoid synthesis, and COX-2 associated with proinflammatory
cytokines. We investigated the effect of selective cox-2 inhibitor, celecoxib, on
endothelium-dependent vasodilation in hypercholesterolemic rabbits. Rabbits were
fed diet containing no additive (control), 1%cholesterol (cholesterol group) or 1%
cholesterol with 30 mg/kg/day celecoxib (celecoxib group). After 12 weeks,
endothelium-dependent vascular relaxations were assessed in isolate aortic rings and
urinary nitrate excretions were assessed in 4 weeks interval, Acetylcholine- and ADP-
mediated endothe um-dependent relaxations were significantly impaired in the
cholesterol group, but preserved in the celecoxib group. Cholesterol feeding
significantly reduced urinary nitrate excretion, urinary 6-keto PGF2 and increased
urinary 8-iso PGF excretion. Treatment with celecoxib has no effect on plasma total-,
LDL-, or HDL-cholesterol and urinary nitrate excretion but significantly reduced
urinary 8-iso PGF excretion and restored urinary 6-keto PGF2 level to the control
group. These data indicate that dictary treatment with selective COX-2 inhibitor,
celecoxib, preserves endothelial vasodilator function in cholesterol-fed rabbits.
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19 ANTIOXIDATIVE EFFECTS OF PUERARIA MIRIFICA IN
CHOLESTEROL-FED RABBITS

Piyanee Ratanachamnongl, Amphawan Apisariyakul®, Laddawal Phivthong-
ngam3, Yupin Sanvarinda'

' Department of Pharinacology, Faculty of Science, Mahidol University,
Bangkok, Thailand, Department of Pharmacology, Faculty of Medicine,
Chiangmai University, “Department of Pharmacology, Faculty of Medicine,
Srinakharinwirot University

ABSTRACT

White Kwao Krua (Pueraria mirifica) is a thai rejuvenating folk medicine
which contains many phytoestrogens including miroestrol, deoxymiroestrol and
isoflavonoid group like kwakhurin, kwakhurin hydrate, daidzein, genistein which
posses estrogenic-like activities. This study aimed to investigate the effect of Wh
Kwao Krua on cholesterol level and the resistance of low density lipoprotein (LDL) to
oxidation promoted by copper ion ex vivo in cholesterol-fed rabbits. Rabbits were fed
diet containing no additive (control), 1% cholesterol (cholesterol group) or 1%
cholesterol with 10 mg/kg/day extracted-White Kwao Krua (White Kwao Krua group)
for 12 weeks. Plasma total cholesterol level (T-chol), LDL-cholesterol (LDL-chol),
high density lipoprotein-cholesterol (HDI.-chol) and triglyceride were measured
before treatment and every 4 weeks thereafter. White Kwao Krua reduced plasma T-
chol (6% lower), LDL-chol (7% lower) and triglyceride (6% lower) significantly, but
no altered IIDL-chol level. Supplementation with White Kwao Krua significantly
decreased the susceptibility of LDL to CU*'-mediated oxidation ex vivo by prolong
the lag time from 121.8 + 5.1 min in cholesterol group to 185.2 + 3.5 min in White
Kwao Krua group. The present studies indicate that dietary treatment with White
Kwao Krua can improve blood lipid parameter in hypercholesterolemic rabbits and
increase the oxidation resistance of LDL ex vivo.
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