











FTYUINAUENTTNNITUTWISANTANLNL. _ Inanusisdszinalvg

W.A. 2537 - 2538

nasun1sFoun

A, sz azd

weln fima  wanm

wand il Tsawing

sf . Iwlsasd A%

A nnd wERs

s INF e mnaaiu

UIBNANIAN
HANTANIEY  UER
atluian

a1, il vavlaad

HE UM ENANIAN

sA.n3. Wiy ulauludu

VRAUNENS
UK ANFITTUUUT

[ -

L EagInshasUsssdunus

S d

ueay. ynuel gragded

WSy
gy gy Avsi Y
U_

]

g quwy Vil

UFTUNBNI9FENT
sy taddy niviinfam

il
uA. gAY nodadyan

NSSUMS

A7, 89N AUNTINYAS
Wa.NT, Vil giuaund
asuw. Tyan Ao
uAAs. inAn ATTung
HAAT gAY ATle TR






MSAISLATYING Thai Journal of Pharmacology
11 16-17, W.f. 2537-2538 Vol. 16-17, 1994-1995

A

17

23

31

43

H13URY

ORIGINAL ARTICLES

A comparative study on the bioavailability of acyclovir tablets in Thai volunteers
O. Natetanoumsak, P. Huaprascrt and 8. Wittayaleripanya

The time required for absorption and urinary excretion of acetylsalicylic acid
and methyl salicylate '

P. Songkittiguna and W. Thaweesap

A new screening test for catecholamines presence in the urine of patients

P. Songkittiguna

Amusgniuoainaaninle

Uszta3y weaiadnm  A513500 wowse

REVIEWS
'u'nmwuaanssuﬁ'uéwian'l'iLﬂﬁuuuﬂaamuﬂzmﬂﬂﬁ
R T

LNFUINETYes GABA Receptor

wly weAmand  gnel gniided



Msarsnagine1iln 16-17 1994-1995

msanEULaunaunisteadseleduaad
£ P= | ar
gnsinazldlpadgluaigiasinsing

939530 LURTAUBNANG* Wifind yedssiaig  uas gAY Inudadggn*

At ndginen nediengaanans Anzunmergad phanisiantine &y
nsiEmuAT UszinAlng

A COMPARATIYV . STUDY ON
THE BIOAVAILABILITY OF
ACYCLOYVIR TABLETS IN THAI VOLUNTEER

Orawan Natetanoumsak* Pornthip Huaprasert**

and Supeecha Wittayalertpanya*

*Department of Pharmacology**Department of Medicine, Faculty of ¥  icine,

C lalongkorn University, Bangkok, Thailand.

Al?f- k n‘f(‘.‘%:

The bicavailability of the two local made and one imported prodticts of acyclovir
tablet obtained commercially was evaluated in ten Thai subjects (five males and
five females) with the past history of infection by herpes simplex virus. A single oral
dose of each acyclovir product (200 milligrams x 4 tablets) was taken by all subjects.
The study was performed by using a complete cross-over design experiment with one
week wash out period. Blood samples were laken at 0, 20, 40 minutes, 1, 1.5, 2, 3,
5, 7 and 9 hours after drug adminisiration. The plasma drug concentrations werg
determined using high pressure liquid chromatography technique (HFLC). The time
of peak plasma conceniration { Tm J the peak plasma concentration (G‘pm ) and area
under the plasma concentration-time curve (AUGD_ .J were not statistically different
from each other and belween sex (P>0.05). However, only the absorption rate
constant{Ka) of one locally made acyclovir tablets was statistically different from the

én’ginal product (P<0.05).
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fasting plasma glucose

BUN = blood urea nitrogen
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B = folal bilirubin
cBC = complete blood count
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wBC = white blood cell count
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Tw:E Tiliil REQUIRLD FOL. ASUSORLTL0H
AND URINARY EXCRETION OF
ACETYLSALICYLIC ACID AND

METHYL SALICYLATE

Prasert Songkittiguna and Wanee Thaweesap

Department of Pharmacology, Faculty of Dentistry Chulalongkorn University,
Bangkek, Thailand

The two salicylates (acetylsalicylic acid and methyl salicylate) are well absorbed.
The time required to be eliminated info urine after oral administration and dermal
application of these two drugs was compared in female and male. The renal elimination
time after skin application of methy! salicylate was shown fo be longer than that after
oral administration of acetylsalicylic acid (P<0.025) in an empty stomach (without
food). When administer with meal, if took longer time to eliminate the oral salicylate
into urine than that of the empty stomach (P<0.001). No difference in absorpion and

excretion time of the two salicylales was observed between female and male (P>0.05).

it is suggested, therefore, that the gastrointestinal absorbable form of salicylates
{acelylsalicylic acid) enters and leaves the body faster than lopically applied as methy!
salicylate. No sex difference was observed on the three phenomena. Presence of food
in the stomach delays the body eniry and leaving time of oral acetylsalicylic acid in

both sexes.

INTRODUCTION

inspite of the intreduction of many new
analgesic drugs, acetylsalicylic acid (ASA) is
still one of the widely prescribed analgesic-
antipyretic and anti-inflammatory agents. It is
also the standard drug employed for the com-
parison and evaluation of others. '’ Regarding,

the cardiovascular disorders in elderly patients

such as thromboembeolic diseases, this drug is
used for both preventive and curative purposes.
Acetylsalicylic acid and other derivative such as
methyl salicylate are known to be-extensively
metabolized in the liver and excreted by kid

neys. Salicylic acid is an active metabolite of
both drugs in bloed. The delection of salicylic

acid in urine is simple. The extent and time-
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Table 2 e data of age and body weight of male and female volunteers.

Male Female Female (cont).

Subject
Age(Yr) Weight(Kg) Age(Yr) Weight(Kg) Subject Age(Yr) Weight(iKg)}

1 22 44.0 23 41.5 32 20 55.5
2 22 62.0 19 55.0 33 21 47.0
3 21 65.5 22 40.5 34 22 46.5
4 21 62.0 22 46.5 35 22 41.7
5 21 61.0 22 49.0 36 20 64.5
6 22 52.5 2 46.0 a7 21 39.5
7 21 58.0 22 50.0 38 22 53.56
8 22 63.0 22 48.0 39 23 44.0
9 21 47.5 21 44.5 40 21 42.0
10 21 54.5 22 38.5 41 21 43.5
11 22 64.5 22 50.0 42 21 44.0
12 21 51.2 22 46.5 43 20 41.5
13 21 65.5 22 52.0 44 22 46.0
14 : 53.0 22 44.5 45 22 45.0
15 22 71.5 21 41.5 46 21 49.5
16 22 59.0 22 43.0 47 21 51.0
i7 22 57.0 22 48.5 48 27 -
18 26 63.0 21 42.5 49 22 49.0
19 21 59.5 21 51.5 50 21 60.0
20 20 56.5 20 55.5 51 21 41.5
27 21 58.5 22 51.5 52 22 46.0
22 20 54.5 21 45.0 53 21 46.0
23 22 61.0 21 44.5 54 22 47.5
24 21 61.0 21 62.0 55 22 41.5
25 21 73.0 22 47.5 56 21 52.0
26 21 68.5 21 44.5 57 21 45.0
27 21 59.0 22 37.5 58 21 43.5
28 22 € 0 23 48.0 59 22 42.5
29 22 64.0 21 56.0 60 20 41.5
30 22 £9.0 21 46.5 61 2 43.0

31 19 66.0 22 41.5 62 21 44.0
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for rheumatic di: yd used as an antipyretic.
The mechanisms of action as well as its use were
exlensively reported. ®*% """ The side effects
and toxicities of acetylsalicylic acid were also

16)

revealed, &% The gastro-intestinal

absorption and urinary excretion of both acetyl-
salicylic acid and methyl salicylate "'7'%'%??
were also siudied in man. it is known that food
can influgnce the gastro-intestinal absorption of
anumber of drugs. *" However, there has been
no report on the effect of Thai food on the
absorption and the acetylsalicylic acid and

methyl salicyiate.

In the present study , no sex difference in
the length of time taken from either ingestion
(acetyls :zylic acid) or dermal application
{methyl salic'  te) until its appearance in urine
was found in all of the experimental conditions
{empty and food stomach) (Table 1, Fig.1).
Food delayed gastreintestinal absorption of
acetylsalicylic acid. Thus food either by itself
might directly affect the rate and extent of
absorption and excretion or alter pH in stomach
as well as in urine as seen after administr:

of antacid. *¥

Acidic drugs such as salicylic
acid {(an active form of the salicylates in blood)
are less ionized in acidic urine but more ionized
in alkaline urine. ®¥ At present, the dermal
dosage form of drug is of great interest  is not
only convenient for use but also is withoul first-
pass drug metabolism. In the contrary, the
environment oxic chemic  and the counter
irtitants containing methyi salicylate may be
absorbed through skin and cause kidney failure

hich should be taken into a consideration. The

THA! J. Pharmacol. Vol. 16-17, 1994-1995

slowr s dn absorption in comparing with
gastrointestinal absorption might be due to the
absorbing surface i :aupon which the drug was
applied ne forearm) is very smi comparing
with that of the whole gastrointesiinal absorbing

area.
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A .JEW SCREENING TEST FC  CATECHOLA..1L.{ES

PRESENCE IN THE URIN © OF PATIENTS

Prasert Songkittiguna

Depariment of Pharmacology, Facully of Dentistry, Chulalongkorn University,

Bangkok, Thailand

The time required for the disappearance of the white spots produced by an
injection of catecholamines containing urine sample into Siamese fighting fish was
used as a screening lest as an early diagnosis of palients having catecholamines
secreling tumour. The urinary catecholamines test using the fish has previously been
reported by Songkittiguna . "’ The time required for the disappearance of the white spots
produced by the injection into the fish with the morning urine samples obtained from
the patients under 12 years (n=32) was not stalistically different from the patients over
12 years (n=16) (p>0.05}. In addition, the white spots produced by both the pati~—ts
over 12 years anhd the all age (ten days to 70 years} did not differ significantly from
each other (0=0.05) (n=16 and 48, respectively}. Interestingly , the disappearance tin
of the white spots produced by the injection of the urine samples from a certain group

of patients having catecholamine secreting tumour (under 12 years, (n=12)), were

markedly longer and highly significant different from the previous group {(p<0.001).

INTRODUCTION

MNeuroblastoma of the medulla is the
mosi commeoen infantile adrenal neoplasm. About
thirty and eighty percents of the patienis are
diagnosed within tess than one year and five
years, respectively. Less than & percents of the
patients are diagnosed after over 15 years of
age. ¥’ Next to retinoblastoma, neuroblastoma
is the most common congeniti  cancer. ke

many other cancers, neuroblastoma can be

successfully treated if the diagnosis is early
enough. Although HPLC is an established
méthod for the detection of vanillyimandetic
acid (VMA) and homvanillic acid {HVA), the
MNewcastle team found that it is a time consum-
ing method and is too slow to screen 200
samples per day. Therefore , this screening test
was developed in order to overcome the com-
plexity of HPLC method by using a very simple
methodology.
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L_.ATERIALS / D METHODS

A. An animal preparation

The inbred-male Siamese fighting fish of
6~-8 months in age were used. Their displaying
of fighting signs indicaled a healthy condition
and ready for the test which was carried out in
an air-conditioning laboratory (24-26°C). One
hour before experiment, the fish was transfered
from an anim house into the laboratory in a
100 mi glass beaker containing 60 ml of dis-
tilled water. When the fish saw each other
through the transparent glass beaker; they would
show visible signs of fighting such as stretching
of fins and tails which were red and blue colours

throughout the body.

B. The preparation of urine samples

All of the lying-in patienis suspected fo
have catechh nines ¢ | tumors were
chosen as subjects. Approximately 5 ml of the
fresh morning wrine sample collected before
midday from the in-patients and a group of
palients suspected to have lhe catecholamines
secreling tumour was kept in a plastic container
in the presence of approximately 25 mg/l
ascorbic acid. After collection, the urine con-
tainer was immearsed immediately into the ice

and kej there until studied.

C. Testing procedure

Anaesthetization and intramuscular in-

jection of the urine sample to the fish

The fish were anaesthetized by hypo-
thermia. Using a plastic~-hub luer type hypoder-
mic syringe and needle (guage 26, 1/2") with

THAI J. Pharmacol. Vol 16-17, 1994-1995

microverneer, 50 ul of the urine was injec 1
into a muscle under the dorsal fin of the fish."”
After stoppage of bleeding at the injected site
for a few seconds, the fish ware then returned
to their criginal containers. Timing was com--
menced immediately after the injection. The
time required for the disappearance of the white
spot at the injection site was then recorded; the
timing ended when the white spot had returned

to original colours of the fish.

RESULTS

The resuits of the time required for the
disappearance of the white spot are shown in
Table 1. and Fig. 1. In 32 young patients without
catecholamine secreting tumor {(age of 1days
to 12 years) the disappearance time of tha white
spot was 41.56x5.14 min. The urine samples
from the other group of patients (age of 13 to

ryears)showedverys  larres | 39.58%5.39
min. While the average time from ail ages of 48
patients was 38.5715.11 min. Those results were
counted as normal values. In 12 patients sus-
pected 1o have catecholamine secreting tumor
(under 13 years of age) the time was 178.95+8.19
min; the other patient (age>15 years), itwas
232.5 min. The average time of this two groups
of patient altogether was 187.15£9.11 min. This
markedly prolonged time for the disappearance
of white spot was counted as abnormal urine.
The white spots produced by the injection of
the urine sample obtained from the patients
with catecholamine-secreting tumours,
neuroblastoma and phaeochromocytoma, were
shown in Fig. 3 and 4 respectively. Fig. 2 shows

the white spot produced by injection of the urine
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from a patient with non-catecholamine secre

ing tumour (Wilm's tumour).

DISCUSSION

Since neuroblastomas are one of the
deadly-disease in childhood; the early the
diagnosis, the good prognosis will be made and
the life-saving could be accomplished. The
calecholamine-secreting tumours have been

reported since early nineteen centuries. **!

e
adrenal gland is a major source of plasma and
urine catechelamines; the amount of individual
catecholaimine and their distribution may be
useful in the interpretation of the different kinds
of tumours. " In comparison to body weight,
the adrenal glands are large at birth, weighing
2 to 4 grams each, or 8.2 + 3.4 grams together.
At 10 to 15 years of age, the normal aggregate
weight 8.5 grams in boy and 7.5 grams in girls,
Whereas, normal adult adrenal gtands removed
surgically weigh 4.8 £ 0.88 grams in man and
4.1+ 0.8 grams in woman. Aiter sudden death,
the aggregate adrenal weightis 8.2 £ 1.8 grams
in the United States. In autopsies in other
situations the normal range is 12 to 16 grams,
or 0.21 to 0.26 gram/kg body wéight. ® It could
be seen that the adrenal glands at any ages in

both sexes are about the same size.

As it was previously reported that the
white spot produced by injection of the urine
samples was due to the presence of
catecholamines. Time required to finish the
reaction of urinary catecholamines in the fish
model (the disappearance of the white spot)
does not , therefore , differ significantly be-

tween the patients under 12 years of age and the

21

fer under 7( sars of age. The resuits ¢
reflect the function of the adrenal glands which
are well-known as a major source of urinary
catecholamines. In 12 patients under 12 years of
age and 1 patient of 16 years who were
suspected to carry catecholamine secreting tu-
mour, the disappearance time of the white spot
was markedly delayed. The final diagnosis of
these 12 patients was neuroblastoina and that of
the 16-year-old patie was bilateral adrenal
phaeochromocytoma. The 2 patients out of 12,
showed a false negalive result which was
probably due to the low level of free
catecheolaminesinthelarge mass of the tumours.
The catecholamines appeared to be metabolized
inside the tumour masses before entering the
circulation and before excreting into the
urine.!® Furthermore, in patients having brief
and infrequent paroxysms with symptom free
intervals, confirmation of the diagnosis by a
single collection of the urine sample may be

' These might cause the fish

insufficient.
method to vyield a false negative resull ; to
overcome this obstacle, the collecton of urine
sample should be repeated during the symptom
period. Theretore, the fish method could help
diagnosis of the catecholamine-secreting tumours
: neurcblastoma and phaeochromocytoma. In
addition, Broadhurst and Briley ® have made a
conclusion that the assay of catecholamines
provides rapid indication of the eftect of drugs
on neuronal activity and the measurement of in
vitro and in vivo neurotransmitter releases could
greatly enhance our understanding of neuronal
systems and their modutation in vivo. More-

over, Rand *’ mentioned that bioassay is useful
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for measuring the arnounts of catecholamines in
the pharmacological preparations or in tissue
extracts and usually has a higher sensitivity than
the conventional chemical or physical methods.
The results of the present study are also in
accord with the pravious report by the author. '’
Therefora, the detection of naturally
occurring neurotransmitters, the catechola-
mines , is worlh studying using Siamese fight-
ing fish with a view to screen the normal patient
from the patient with high content of

catecholarnines in urine.
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A STUDY ON WATER PURITY
US NG ELECTRICAL CON)UCTIVITY

Prasert Songkitiguna and Siriwan Pojanart

Department of Pharmacclogy, Faculty of Dentistry, Chulalongkorn University,
Bangkok, Thailand

Rain v or quality was assessed by the use of an electrical conductivity and its
reciprocal resistivilty properties of water. Water ilself is not a good conductor of
electricity ; it is the dissolved impurities which will conduct a current. The theoretical
ultra-pure water has a conductivity of 0.05 microsecond/centimetre. The micro-
organisms, pH and an electrical conductivity of the rain water from inner area of
Bangkok city(Chulalongkorn University campus) were determined during the rainy
season in the year 1992 ,1993 and 1994 A.D. The rain water sample in 1993 showed
a higer electrical conductivity among the rain water samples of the other years
{(P<0.001). The colonies of micro-organisms were seen in the culture plates of ali
rain water samples. Each of the rain water samples were slightly acid ; the highest
acidity was observed from the rain water sample of the year 1992 (P<0.001). The rain
water coliected from the heavy trafflic area is not only contaminated with micro-
organisms but also shiown to be an acid rain, It is suggested, therefore, that this kind

of rain water should not use for drinking.
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Antiarrhythimics

Beta blockers

Antinypertensives
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Flecainide
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Sparteine

gaangnanadmlazain

MNeurcleptics

Fluphenazine

Perphenazine

Bufuralol
Metoprolol
Propranolol

Timolol

Tricyclic anti-
depressants &
related agents
Amitriptyline

Ctomipramine

Debrisoguine
Guanoxan

Indoramin

MAQ inhibitors

Amiflamine

Methoxyphenamine

Thioridazine Desipramine

Trifluperidol Imipramine
MNortriptyline
Tomoxetine

EI’]S%']

Codeine

Dextromethorphan

Methoxyamphetamine
Perhexilene

Phenformin
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Arylamines
Dapsone
Procainamide
Sulfamethazine

Sulfapyridine

Carcinogenic arylamines
4-Aminobiphenyl
2-Aminofiucrene
Benzidine
Methylene bis-chloroaniline

2-Naphthylamine
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Hydrazines
Acetylhydrazine
Hydr:  zine
isoniazid

Phenelzine

Drugs metabolized to amines
Acebulolol
Caffeine
Clonazepam
itrazepam

Sulfasalazine

9n (11, 20)
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GABA w38 Gamma-aminobutyric acid
o : do Lo B o
WuasdaUssamadignsduegs  [inhibitory
neurctransmitter] Ad1AAII [ENBI1B
o o W o o o o o
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wengaMwageUuUsEanateadiadu  [9m
andn fepilepsy] N1zn1sAnuaanadged [alco-
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Huntington's disease (1w

GABA wun neagmlulnanas @i
0 L-glutamic acid  ilfawlgsl glutamic
acid decarboxylase dataulasfiivuagiu
presynaptic terminal ﬁﬁ'\‘m'lmfu GABA azgn
i lalfiu 1w synapiic vesicle gaguanaUszanm
N15%aw09 GABA aufinfudaliialfie depo-
larization Basianedszanlae action potential
inginisnsziuwlaneuseam synaptic vesicle Fof
GABA U‘iﬁgﬂéﬁ]:ﬂ‘]t%ﬂﬂ‘i?ilﬁu presynaptic
membrane Waz§in19Md1 GABA 81 [exocy-
tosis] § synaptic cleft ¥nl# GABA &5

TUsuriy receptor waesiuld @4 receptor 184
GABA ﬁlzw'fuag:ﬁu’aﬁ pre- WH@E postsynaplic
membrane

\ila GABA gnvidseanuda ssfinazuam
n13i9a’ GABA T¥inusluan synaptic cleft
e 2 NEUINATT  NIZUIWNILINABNIIH A
cABA Tnaldiowlas] GABA transaminase %4
siuaglwudiam synapticcleft Ineaziian GABA
1ui0w succinic  semialdehyde WaEnszUIbNN
figasdio n1siiu GABA ndu (reuptake) U
presynaptic terminal 31NN13ANWT WU GABA
2zHA [GABA carrier] Lﬁ’anﬁ’uﬁ presynap-
tic nerve [nefinsudeasdUsznaundndraias
1 6

Intlagiy receplor w81 GABA §i 2 ¥iln
An GABAA receptor WAz GABAB receptor
Insudsannmu (1) rank order of potency (2)
gihnaag effector system k) signal transduction

Wz (3) tissue specificity (A19791 1)
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GABA RECEPTORS

GABAA
- Rank order of potency
- Receptor structure

- Predominant effectors Chloride ions

- Tissue specificity”

Muscimol>GABA>

Bicuculline>=Baclofen

7 transmembrane domains

- lamina molecularis of
olfactory bulb

- granule cell layer of
the cerebellum

- uniformly distributed
throughout the dorsal

and ventral horns

GABAB
Baclofen>GABA>

Bicuculline>Muscimol
4 transmembrane domains

cAMP
K* conductance T

Ca®* conductance 4
- interpeduc 1 nucleus

- molecular celi layer of
the cerebellum
- distributed with high densities

in laminae [-1V in spinal cord

wnsyine1uas GABA  receptor

GABAA receplaor tyn recepior subtype
AfmndAymanding  uilagiuden
waesRanngnaew GABA_ receptor It
G/t\B/-\A receptor 9ziilu GABA receptor ﬁ
wulu Benzodiazepine-GABA-Chloride
ionophore complex ﬁ"’uiﬂﬁaemn benzodiaze-
pine # allosteric binding site aguwlaianauay
GABA, receptor ﬁuwmﬂﬁu benzodiazepine

receptor \Undunitslulasoaironns GABA

receptor LldwABU neurosteroids LAY barbitu-
rates 39dl allosteric binding site agiuu[mﬁqa
389 GABA_ receptor 8w wananiteed
#1371 allosteric binding site U GABA
receptor i picrotoxin-TBPS, avermectin
Wnsw was GABAA receptor subunit 1389
faruludnuazidu channel 19 Chioride ions
iwdanuadndis  douanelugud 119
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A1 1N 3 AN EC50 uaz

N19%A909 GABA, glutamate WAz somatostatin 910 rat cerebral cortex synaplosomes
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‘ . d { Lo st
, dod agonists gz antagonists #ad GABAB receptors AfemBeay

(15)

Agonist [EC50 (UM )]

Antagonist [ICE‘3 (M) ] l

Transmitter GABA |.-Baclofen Phaclofen CGP35348 CGP&2432
GABA 1.28 1.17 79.2 >300 0.087
Glutamate 2.80 1.51 > 1000 4.21 9.60 ‘
Somatostatin 1.93 1.33

62.6 3.63 3.38 |

| : ) ) dd e e
A19197 4 AN EC50 uag )50 484 agonists WAE antagonists daq G»ﬂ\BAB auloreceptors YILOEIHAINU

n15wadued GABA L rat cerebral cortex Uag spinal cord

1%

Agonist [EC50 (UM )]

Receptor location GABA

Cortex 1.23 1.37

Spinal 1.01 425

L-Baclofen

Antagonist (IC_ (UM} ] I

3-APPA Phaclofen CGPR35348
0.095 47.9 =300
0.078 >1000 1.07

ldfinnsfnunfsunuinaas GABA
receptor ‘Iumsmuqu’rmé"waaawﬁamzmn
3 4iinfla GABA, glutamale W&z somatostatin
TnaneedInd1a (15799 3) wan1snaass ¥
WU GABA w182 L-baclofen s1130fUA
m‘iﬂﬁbﬁﬂaﬂ GABA, glutamate A% somatostatin
Tdluarausefitn®fesin Tunonsedne ua
Y015 1Y GABAB receptor antagonists Tsun
phaclofen, CGP35348 uas CGP52432 naus
ayuanealunnsdiugnians  L-baclofen
Tunsdiud.  swdssaasnsns 3 #iin wiafionsan
Bouati cortical autoreceptor ﬁamuaumwﬁa
GABA  Wu1) phaclofen  #R1nuuIdkaann

CGP52432 1sznai 1000 11 #3% CGP35348
HRnuseiaendt CGP52432 fis 3500 L0
WUl GABA_
heteroreceptor Tailana phaclofen WAlaso CGP

NaNHAENTISMAS glutamate

35348 WANIINHEANARENTSNES somatostatin
WU ‘GABA_ receptor antagonists HaaH
#13NI0EUASHATE L-baclofen | WA phaclofen
HRTMLsI%aEnIT CGP35348 Lae CGP52432
Uszanm 20 10 eanmantsAnuvesju LA
GABAB receptor pnakiiaantwin 3 sublypes
Ingndsmrunisaangniaetenii  anatomical

location ﬁﬁdﬂ
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WONTINASIHURA M HBANATIVIILY “nen
ﬁ presynaplic GABA autoreceptor T4 cortex
was spinal cord B (ANS9R 4) Bans
NAABINUTT GABA WB: 3-APPA [GABA
receptor agonist] EHHARBNTSEUGINTINE 95D
GABA gaamsdasusaniluansusefilndiiesfin
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§7 dofen 2t 4 a st . JawsIAlR
spinal cord Winaza3Ns I Minitan GABA
1w cortex NA1H  dImaaang antagonists &MY
9AIHLANGTIHA spinal cord autoreceplor HU
spinal cord autoreceplor Tilre phaclofen
WA 1ININAE CGP35348

GABA RECEPTORS

3-APPA-sensitive

baclofen-sensitive

3-APPA -sensilive

baclofen-insensitive

phaclofen-sensitive

CGP35348-insensitive  CGP35348-sensitive

phaclofen-insensitive

phaclofen-insensitive

CGP35348-sensitive
phaclofen-sensitive

CGP35348-sensitive

g‘dﬁ 7 Schematic representation of multiple GABAB receptors

annaan 1 iiningldnatauaivin Iy
CRERERIRIE, GABAB receptor subtype ann i
Ww 2 nge 9INRAIIHLANANGERG affinity 68
baclofen (3‘1]17'1 7) rlunijuﬁl,ﬂu baclofen-sensi-
tive receptors  flaensnaauisann ldidlu 3 ngu
léiun (1) phaclofen-sensitive, CGP35348-
insensitive receptors (L?J'Wﬁ' cortical autorece-
ptor), {2) phaclofen-insensitive, CGP35348-
sensitive receptos (L?jluﬁ heteroreceplor ﬁ‘wu
agju% glutamate termihals) LHE (3) phaciofen-
wae CGP35348-sensitive receptor (LT3
heteroreceptors ﬁl“rwagjms somatostatin termi-
nals) g11Mae19889 L-baclofen-insensitive

receptor liA auioreceptor 1 spinal cord

118}

& ar o RN . o
nsitenandaineninfuainies
panan3eu GABA_ receptor aziiiluisasuns
GABA
B
Uszlowsllulsmandn, cognitive deficit uwag

(2o

receptor antagonists  laeifnwnia
depression”™”  uudunalspandnwudn GABA
receptor antagonists pudl positive etfect jen
ahsence epilepsy gl cognitive deficit ﬁ?‘u
GABA_ receptor antagonists azgeluniauia
nswasaaioUssamunssiinfitiisn  cognitive
wazdaalunianszgwdadiszan Sonafiong
azfidwdrelunszuanmsdenszuatszanis
dneg uazgnvine lulandanesn [depression) wuii
n518e1 antidepressant LU 3stz1a 11432
dnsadnvi iAansinees GABA_receptor
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