Animals

albino rats weighing 18-286" A vely Both of them were

obtained from the Nati ahido! University, Nakorn

‘\ \
) 4dhe laboratory for a week before the

experiments with mice were

Pathom. The animals weg€
experiments started.  In
completed within the week 1o "“"v_—‘ offect of increasing age on seizure
susceptibility (Losche o ' ' 1991). me! tal animals were received

standard pellet diet (F.&. bitem under natural light/dark

I

condition. All expenm ts were carried out between :”{ a.m.- 6.00 p.m. except for

the sleeping uﬁ aw mwﬁﬂeﬁsw ﬂwi ﬂTd out between 8.00 -
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1. Electroshock apparatus with corneal electrode (King Mongkut Institute

Equipm

of Technology , North Bangkok, Thailand)
2. Rotorod (King Mongkut Institute of Technology, North Bangkok, Thailand)
3. OPTO-VARIMEX(Columbus Instruments International Co., US.A)
4. HPLC system .

- Pump with gradient system (Thermo Separatlon Products,U.S.A))



Chemicals

1.

21

- C18 Reverse-phase column 250 x 4.6 mm., particle size 5 um, -
Spherisorb ODS2 (Phenominex®, U.SA)
- Guard column with packing material., particle size 5 pm, Spherisbrb

ODS2 (Phenominex®, US.A)

)

as@g Japan)

- Analog Digi s (Maclabsi¥jd, AD instruments, Australia)

- Column oven

ople computer, Inc., U.S.A)

_\.,\\ for data recording system and
>\*1 \

Carnegic, Sweden)

. Horizontal microdialysls robe {Hemofilter PNF-140, Asahi Medical Co.,

Tokyo, <Japan

y 2

@Mﬂﬁm&mfﬂ%ﬂ/ﬂ@ kindly supplieﬁ by

| W ijai’ﬁfﬁr. Crﬁnja Pﬁre}Tﬂbh and co- wofkér (Department of
Qq ijr elt iﬁ siJ ac @ m EJthﬁeEJcai Sciences,

Chulalongkorn University).

2. Valproic acid (VPA ; Aldrich, US.A) |

3. Polyethylene glycol 400 (PEG400 ; Witayasum, Thailand)

4. Pentylenetetrazole (PTZ ; Sigma Chem.Co.,USA)

5. Pentobarbital sodium (PB : Nembutal®. Sanofi (France) Ltd.)

6. Methanol HPLC grade (E.Merck, Germany)
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7. di-Sodium hydrogen phosphate-2-hydrate  (NapHPO4 2H20 ; Ridel
de Haen, Germany)
8. Sodium dihydrogen phosphate-2-hydrate  (NaH2PO4 . 2H50 ; Ridel |

de Haen, Germany)

9. Sodium chloride

#"w;en, Germany)

; Ridel de Haen, Germany)
——

idel de Haen, Germany)
12. Potassiu KCl, Ri | de “Germany)
13. Magnes iltate 6 fydrate ‘e, 95046 ‘Ridel de Haen,Germany)

14. D(+)-Glu nafohy ‘7 : je aen ; Germany)

15. Boric acid® (HB8B

(. "i-'r;r " \1
16. o-Phthaldialdehydle (OPA : Sigma C he n.Co. USA)

i 2
17. 2-Mercaptoethan of=1Sigm e
A INY _“,_f

| .
"Co.,USA )

—
e

18. F-Homoserin
19. Y-Aming# &m.Co.,USA )

20. Ethanol Absolute .Merck, rmany) Iﬂ

oo £ M N NINELNS
T FHFTOUA 10 45 A o v

dissolved ﬂ\ PEG400 and the ones soluble in water (PTZ, strychnine, bicuculline and
PB) were dissolved in 0.9% Sodium Chloride (NSS). They were administered either
intraperitoneally or orally (by means of gavage tube) except PTZ which was given by
a subcutaneous (s.c.) injection. In mice, the volumes of an intraperitoneal (i.p.) and

' oral.(p.0.) administration were 0.1 ml/25 g BW. and 0.3 mi/25 g B.W. respectively,

while the volume of intraperitoneally injection in rats was 0.4-0.8 ml.
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Experimental methods

1. Anticonvulsant Activity

1.1 Anticonvulsant ivity against Maximal Electroshock

Seizure Test (MES)

(current = 55 mA,, f X - duratiol 0.2 sec.) from electroshock

apparatus through t er the pretreatment with test

substances. Convulsi yu an extensor thrust of the

forelimbs and hindlimbs# mmﬁ' Ty gid manner {tonic convulsion), tonic flexion
AN
changing into tonic exteRs & e h vo* in 0.2-0.5 sec. and then into

generalized clonic convul cling motion of the extremities)

followed by depression and point of test was generalized seizure

-«.——-"—ﬁ"- Y h the plane of the body

D
ﬂ ‘M{I ﬁt%ﬂ ﬁé&ﬁemﬂ Gpsidered 10 possess

anticonvulsant ﬂtlwty if no clomc-gomc selzure was observed |mmed|ately after the

secoelf] TRNTIIEU URIAINYAY

1.2 Determination of the optimal pretreated time and

with tonic hindlim

(Swinyard and WoodhEd, 98

anticonvulsant activity against MES

1.2.1 The peak time of maximal anticonvulsant activity which would
be subsequently used as the optimal pretreated time was periormed on mice. They

were divided into 3 groups according to pretreated time (15, 30 and 60 min). Each
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group of mice was then divided into 10 subgroups of 8 animals each. Two
subgroups (NSS and PEG400, 0.1 ml/25 g B.W. ip.) were used as control groups.
The other 8 subgroups were used for determination of anticonvulsant activity,
expressed as the median effective dose (EDy) against MES, of test substances.

V (50, 75, 100, 160 mg/kg B.W.) were

intraperitoneally injected intosthe animals. etreated time was due, MES was

substances, orally given(p.o.),
against MES was perfor v 6f 8 mice each. Two groups (NSS and
' fol groups. The other 8 subgroups

were used for the determination " 5_ »f the test substances. VPA (200, 400,

500, 800 and 1000z ..-...--_-_-.._..-..__-;;___‘_ 2nd 300 mg/kg B.W.) were
——— )
given orally by gavagetut sted time selected according to

[l
1.2.1 MES was performed as previously descnbed in 1

@ uﬂ gjlﬂﬂiﬂ;ﬂ;m jenetetrazole Seizure
T‘*S‘W'] ANNIUNAINYIAY

13.1 The PTZ seizures were elicited by a subcutaneous injection
of PTZ 70 mg/kg B.W. to the animals. The end point of this chemoshock test was a
generalized clonic seizure with loss of righting reflex within 60 min after the injection

of PTZ (Loscher et al., 1991).
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The pretreated substance was considered to possess
anticonvulsant activity if no generalized clonic seizure with loss of righting reflex

occurred within a period of 60 min after the injection of PTZ.

5 : | nt & test substances against PTZ was
performed on 2 sets of animals assic @I (given by gavage tube) and
1CES™ " e set of animals was divided

intraperitoneal administra iC

into various groups of PEG400, 0.1 mlf25 g B.W.

i.p. or 0.3 mi25 g B.W oo (A | cont ol ‘groups. The other 8 subgroups
‘. of, .:'ﬁ \ 7 of the test substances.

14 19552501 375, 500 mg/kg BW., p.o)

and HMV (25, 50, 75, 108 1A :ﬂ_ o and 25, 50, 100, 200 mg/kg BW, p.o)

were administered to different g 3S of anif e PTZ test was performed after

the optimal pretreatedii

a_:——= '

1.4 Antiﬁnv S chnine convulsion

ﬂs%ﬂ’?m’ﬁmrwwwcﬂ peritoneal injection of

strychnine sulfafu 2 mg/kg B.W. aftsr the pretreated time of test substances. The

end poQ Wt’}@e&cﬂxﬂ%oﬁ”a%ﬂﬂ%ma Haxtensuon in 30

min after the injection of strychnine (Ticku and Rastogi, 1986).

1.5 Anticonvulsant activity against Bicuculline convulsion

Bicuculline convulsion was induced by an intraperitoneal injection of
bicuculline 8 mg/kg B.W. after the pretreated time of test substances. The endpoint
of bicuculline convulsion was generalized seizure with tonic extension of the

hindlimbs in 30 min after the injectien of bicuculline (Ticku and Rastogi, 1986).
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2. Toxicity
2.1 Acute Toxicity test

Mice were divided int

determination of the median
(VPA 400, 800, 1600
intraperitoneally inject ‘ : as ataxia, sedation, hypnosis,

respiratory secretion,

was noted.
2.2 Rotorod
omithe one previously described by
Dunham and Miya (1957), carri_"", Ot with d of 3.5 cm diameter, rotating at 12

rev/min. Neurological defic __UJ animals to maintain their

Yo A

Lﬂ reated mice were able to

equilibrium for at lea

maintain their balance m the rod for several minutes. Substance or vehicle-treated

mice which werﬂnuﬁwnjﬂtﬂ ﬂ%ﬂﬂw’}ﬂé}d for 1 min were put

back on the rod twice. Only animals vhich were ot able to remgip Eo]n the rod for 1
min in eaa W m W%ﬁ(ﬂeﬁ}%cﬁ}fe}a _
| TR
Neurotoxicity of test substances was performed on 10 groups of 8
mice each. Two groups (NSS and PEG400, 0.1 ml/25 g BW. ip.) were used as
control groups. The other 8 groups were used for the determination of the Dy, of
the test subs_tgnces. VPA (100, 200, 400 600 mg/kg B.W.) and HMV (37.5, 75, 150,

200 mg/kg B.W. were given intraperitoneally.  After the optimal pretreated time

selected according to 1.2.1, rotorod test was performed as previously described.



27

2.3 Locomotor Activity Test

Locomotor activity was assessed by OPTO-VARIMEX activity meter

which is a plastic box (17 x 17 x 8 inches) equipped with two of couple detectors
ach movement of animal interrupts
%d electric impulse signals were
‘computer (IBM compatible, 486 DX,

registered and process

Acermate, Acer periph

and PEG400, 0.1 ml/25 s ‘control groups. The others 4

groups (VPA 100, 200 m 5.mg/kg B.W. i.p.) were used to
test the effect on locomot@ .a_,g_n_-ig?" -ch mouse was placed singly in the
OPTO-VARIMEX activity cage ,g;{_‘f ith the environment for 45 min, the

test substance was? ‘ﬂ;jwm ito the cage immediately in

order to record movenﬁwt 0

24ﬁuﬂ?ﬂwﬂﬁﬂﬂnﬂi

Pentobarbital sodium (PB) 50 mg/kg B.W. i.p. was given at the pretreated time to the
animals after the administration of the test substances. The inability and ability of the
animal to upright itself within 5 sec when placed on its back in three successive trials
is taken as the criterion of loss and recovery, respectively, of the righting reflex

(Thompson, 1990).



28

Mice were divided into 6 groups of 8 animals_ each. Two groups (NSS
and PEG400, 0.1 ml/25 g BW. i.p.) were used as control groups. The others 4
groups (VPA 100, 200 mg/kg B.W. and HMV 35, 75 mg/kg B.W. i.p.) were used to

test for the potentiation of barbitur.

leeping time. The test substances were
]

administered at the pretreated" in 1.2.1. Then, the animals were

observed continuously for

the administration of [7

3. Effects on the

t apd ﬁ the loss of righting reflex after

3.1
The rat PB 40 mg/kg B.W., i.p. and was
s
maintained by supplementary dos PB. The rat was fixed in the stereotaxic
T e
apparatus. An outers i ,, gr diameter 0.2 mm., acrylic

copolymer with a

resin except the area m mm in length that contact the ﬂrtex of rat. The probe was

_ & 7 :
implanted tranﬁrﬂﬂoﬁﬁrﬂarfgsxﬂﬁ jﬁass 2 mm. rostral to the
h ‘below the cerebral surfa

bregma and 1-§.6 mm dep ce from dura of the cortex
. . ¢ = e/ .
R WA ISR N VT INH TR o=
probe wés connected to a constantflow ‘perfusion pump by polyethylene tube, and
the other side was placed into a collecting tube. The artificial cerebrospinal fluid
(@CSF) pH 7.3 contained NaCl 120, NaHCO3 15, KCI 5 CaCly 15,~MgSO4'10 and
glucose 60 mM (Benveniste and Huttemeier, 1990) was perfused into the probe by a
perfusion pumb at the constant flow rate of 2 pl/min. The dialysate em’ergihg from

the other end was collected every 20 min. o

tally covered with epoxy .
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After surgery, the animal was left for an equilibration period of 60 min
before the first dialysate was collected. The basal GABA level was determined from
the first three successive dialysate samples collected (20 min for each collection).

NSS, PEG400, VPA (100, 200 mg/kg BW) or HMV (75, 150 mg/kg B.W.) were

After the
microdialysis probe by
inspected visually. The d id-ofly whén the right position of microdialysis
probe was confirmed. » ) |

3.2 The HPLC Deter
_-;/ )

The e ‘1" mental thod uset :',-—; the levels of rat cortical

GABA was the precolu@\ fluoresce derivatization v@\ o-Phthaldialdehyde (OPA)

(Lindroth & Mopper 1 ﬁ “Fhe mob|| dsé used was gradient run between 0.05
M phosphate b\a 1‘; anﬂd lj w ﬂ’]Qtﬁnd and degased with
contlnue m H Wdés set by mixing
equimolar qﬁj @g ﬁg @ﬁﬁﬁﬂb p@(&! For gradnent

run, the mobile phase gradient was increased from 20% to 60% methanol in one
linear step at the increment rate of 2% /min. and flow rate of 1 mi/min. Then, it was
decreased from 60% to 20% methanol within 5 minutes and equilibrate time was

“about 10 minutes.
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The buffer reagent solution of OPA was prepared by dissolving OPA
(270 mg) in 5 ml absolute ethanol and adding 200 pu of 2-mercaptoethanol and then
adjusting the volume to 50 ml with borate buffer pH 9.5 (H3BO3 0.4 M, pH adjusted
with 1 M NaOH).

The GABA der g \l*:‘ ’%o plished by mixing a perfusate

sample or GABA with 2 pl of Homoseiine (wdard) and OPA-buffer reagent

solution in a volume rati( exa 2. min. ?xor to injection into the injector

' .
loop (50 wl) of HPLC system. J

The FI ‘ %: adjusting an emission wave

Iehgth to 418 nm and .- O m. Analogue data from the
ofded by Chart program v. 3.2.8

-F' o
and the area under curve was a "_a_.. program v.1.3.

Calculation and St f‘w-'-—-------"'_'-'"__'
v, )

1. For the deﬂrmmatlon of EDg, TD50 and L@ , groups of 8 mice each

were used to tﬁt“aﬂfea ﬂtﬁmwaqvﬂ?ows until at least 3

points were estalilished between the limit of (HOO% response or non response and
transforng}(w Qtanq ﬂ ﬁrﬁﬂr@d%t@g}w ﬂ'}rﬂ ‘E’es (Diem and
Lentner, 1972). The linear regression method was used to fit a curve between probit
unit of response or non response and dose (log scale) by using Crikcet graph program
(Macintosh® computer) The 95% confidence interval was calculated by the

method of Litchfield and Wilcoxon (1949).

2. Statistical analysis was carried out using SPSS/PC+(1991) software. All

numerical data are expressed as mean + standard error of the mean (S.E.M.) Analysis
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of variance (oneway ANOVA followed by Duncan’s Multiple range Test ) was used to
compare the data between various groups (p<0.05). Student paired t-test was used

to compare the data within one individual group (p<0.05).

AULINENINYINT
RIAINIUUNINGIAY
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