Chapter |l

Material and Methods

Experimental animals

The experiments were performed on either male Swiss albino mice or

Nakornpathom. = ~

The animals |

before the experiments were gffrtef

for at least a week
tained under natural
light/dark cycle at control tempgfatufe £3° c) 2nda ‘allowed fiee access to standard

food (C.P. food, Thailand) ang the experiments with

respective groups of mice were tiien Eampletés ek to minimize the effect of
increasing age on seizure susceptiblflity .-;:1:..._,’5 oltingy 1991). All the experiments

b

were carried out between 8.00a.m. - 6.08om—+ ~animal was used only once. All

animal care and handling was iifee of the Faculty of
Pharmaceutical Sciences, d T Y}
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Chemicals - .

1. Ametolide and N- (ai ‘ﬁl A, ti’ . iT igeline(CU-17-06)
were kindly suppli@iﬂﬂt. rmﬂr\m aﬂﬂch njworker

(Department o magceutical C rﬁf ' %r i lé( :

Chulalong rﬁﬁrﬁ\iﬁ]nﬁ _ ﬁcﬁw}i ﬂcﬁ‘ﬁ ﬁe

’Y—Amino—n-bqutylic acid (GABA ; Sigma, U.S.A.)

L-Aspartic acid (Sigma, U.S.A.)

Calcium chloride 2 hydrate (CaCL,.2H,0 ; Riedel de Haen, Germany)

Chloral hydrate (Witayasom, Thailand)

D-Glucose monohydrate (Riedel de Haen, Germany)

N o oA N

L-Glutamic acid (Sigma, U.S.A.)
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8. Glycine (Sigma, U.S.A.)

9. L-Homoserine (Sigma, U.S.A.)
10. Magnesium sulfate 6 hydrate (MgSQ,. 6 H,0 ; Riedel de Haen, Germany)
11. 2- Mercaptoethanol (Merck, Germany)

12. Methanol, HPLC grade (Merck, Germany)

13. Pentylenetetrazole (PTZ ; Sigma, U.S.A.)

14. O- Phathaldialdehyde (Sigma, U.S.A.)

15. Polyethylene glycol 400 (PEG 400
16. Potassium chloride (KCL ; Riggl

O U '-i 4

17. Sodium chioride (NaCL ; RieGekee5en.

18. Sodium dihydrogen phosr )/- £/(Na kPO, 2. Riedel de Haen,
Germany) '

19. Sodium hydrogen carbona

20. di-Sodium hydrogen phosphéte Ii'i o O} 2'H,0; Riedel de Haen,
Germany) \

21. Sodium hydroxide (NaOH ; Ried

Drug préparations and administratioh .-f—‘-

The test sul S 7 fXfich are insoluble in
water were dissolve in PEG 'fi 0 (wf B ehicl )land the others, which
soluble in water (Chloral hydraje and PTZ) were gigsolved in 0.95% Sodium chloride

w50 1o oo FUBIRBRIHIARD: rvoen

substance/kilogram o body weight mq/kg B.W.) d they wereﬁdmlmstered

@ RIATUH WAL REFAE

volumes of inje8tion were 0.1 ml / 25 g B.W. in mice and 0.4-0.8 ml in rat.

Equipments

1. Electroshock apparatus with corneal electrode (King Mongkut Institute of
Technology, North Bangkok, Thailand)

2. Rotarod (UGO Basile, Comerico, ltaly)

3. Autonomic infusion pump (CMA/100, Carnegie, Sweden)

4. Stereotaxic Instruments (Narishige, Japan)
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Automatic mixer (Vortex, U.S.A.)
Microsyringe pump (Hamilton, U.S.A.)

System for freely moving animal (CMA/120, Carnegie, Sweden)

© N o o

HPLC system
C,s Reverse phase, 250X4.6 mm, particle size 5 um, spherisorp ODS(2)
(Hicrome®, England)

- Guard column with packing material, particle size 5 um, spherisorp ODS(2)

(Phenominex®, U.S.A)
- Column oven (Model 2155, Lis S, Swed
- Fluorescence detector (WaterdhOrthe
- Pump with gradient systega 7
- Analog to Digital Instrume
- Macintosh computer (Modg
programs (MaclabTMM, AD | ) : _' v, € .2.8 for data
recording system and peak Y &
- Laser printer (Laser writer seleg ‘xﬂ:; Ble=C c; US.A) |
9. Microdialysis probe; Horizontal type, ,,:_-..:-. 0 cut off. 50,000 (Homofilter
PNF-140, Asahi Medica}Gp. o Je ‘
10. pH meter (Suntex, Japa
]

Experimental methods

1. Anticonvulsant aﬂy El ’J 7] EJ qn s w EJ’] n ‘j
Wﬁqﬁﬁﬂﬁy&é AR RN oo

The MES was elicited by a passage of an alternating current (55 mA, 50
Hz, 0.2 sec) from electroshock apparatus through the brain via corneal electrodes after
pretreated with tested substances. The endpoint of MES test was generalized seizure

with tonic hindlimb extention (Thompson, 1990; Losher and Nolting, 1991).

1.1.1 Determination of anticonvulsant activity and the optimal

pretreated time of substances given by an intraperitoneal route.
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The peak time of maximal anticonvulsant activity, which would be
subsequently used as the optimal pretreated time, was performed on mice. They were
divided into 3 groups according to pretreated time (15, 30, and 60 min.). Each group of
mice was divided into 12 subgroups of 8 animals each. Two subgroups (NSS and PEG
400, 0.1 ml/25 g B.W., i.p.) were used as control group (3 animal each). The other 10
subgroups were used for determination of anticonvulsant activity, expressed as the

median effective (ED,) against MES. The test substances, ameltolide (0.5, 0.75, 1.0,

described in 1.1. The minimumepselieated i i e maximal anticonvulsant

For determinin 2 fione _' agtion ofit t.substances (ameltolide

and CU-17-06), mice were © pretreated time (3,and 6

hr). Each group was then “divided i % bups ©f 8 animals each, for the

determination of the ED, of test solt treated time. Ameltolide (dose2,

3,3.5, and 4 mg/kg B.W. i.p. a e 6, 8, 10, and 12 mg/kg

B.W. i.p. at 6 hr pretred ;ms‘

o

B.W. i.p. at 3 hr pretreated fme ang .lc.if g/kg B.W.i.p.at6 hr
|

J.H
pretreated time) were give mtrapentoneally to respectlve groups of animal. When

“FT'LT?F’ZI"W BRSNS

seizure Teqq w "] éhAﬁ c%’%-sij ﬁ“ﬁ %aﬁtﬁerﬁeﬁita‘!ﬁ (PTZ)

" The PTZ seizure was elicited by a subcutaneous injection of PTZ 70

50,and 600 mg/kg

mg/kg B.W. to the animals after the pretreated time of the test substances. The
endpoint of this test was generalized clonic seizure with loss of righting reflex within 60

min after the injection of PTZ (Léscher and Nolting, 1991).
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Male Swiss albino mice were divided into 8 groups of 8 animals each for
determination of the ED,, against PTZ seizures. Two groups were used as a control
(PEG 400 and NSS, 0.1 ml/25 g B.W. i.p.). The other 6 groups were used for the test
substances, Ameltolide (3, 6, and 8 mg/kg B.W. i.p.) and CU-17-06 (150, 300, and 600

mg/kg B.W. i.p.). Which were intraperitoneally injected at the optimal pretreated time

from 1.1.1.
2. Toxicity

2.1 Acute toxicity test

Male Swiss a i S WE idedMinto - . s of 8 animals each for
determination of the mediga#e o of ). ) \and "ot ects such as ataxia,
sedation, hypnosis, respirataf ( sof ame 60,65,and 70mg/kg B.W.
i.p.) and CU-17-06 (600,8004hd olise \ e\test compounds were

intraperitoneally injected and t -M‘ l " \\ de within 72 hrs.

2.2.1 Rotarod tes

The rotaroddtest we 1s modified ____7 eyigusly described by
i 5 L]

Dunham and Miya (195 F"_; 7'~ afmeter, rotating at 18
i ihl

rev/min. Neurological defi as indicated Dy inability of the a@#mals to maintain their

equilibrium for at least 1 minufen the rotating rd@n each of three successive trials.

Untreated mice weﬂ u El“g m H § w‘&l}’lﬂ‘iveral minutes.

Substances or vehnc&treated mice, whlch‘vere not able amaintain their Wlibrium on

e QAR T BHR LR b=

to remain onhe rod for 1 min in each of trials, were considered to exhibit neurological

deficit.

Neurotoxicity of test substances was performed on 10 groups of 8 mice

each. Two groups (PEG 400 and NSS, 0.1 ml/25 g B.W. i.p.) were used as control
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group. The other 8 groups used for the determination of the median neurotoxic dose
(TD,,) of the test substances. Ameltolide (6, 8, 10,and 12 mg/kg B.W. i.p.) and CU-17-
06 (150, 300, 450,and 600 mg/kg B.W. i.p.) were intraperitoneally injected. After the
optimal pretreated time selected according to 1.1.1 rotarod test was performed as

previously described.

3. Effect on some cortical amino acid neurotransmitter levels relating to

convulsion in freely moving rats by mi

3.1 Experimental anim

Male Wistar ghirr250-350. guwere ded into 6 groups of 5
animals each for determina @m0 \e/-. Nﬁ\ e levels of aspartate,
glutarmate, glycine and GABA' g al < \ \‘xh‘ oups were used as control
(PEG 400 and NSS, 0.4 mi/kgdl.- Wil g groups were used for testing the
effect of tested substances (ael ﬁ E \\ p. and CU-17-06 77.62,

Jll-- A

155.2mg/kg B.W. i.p.).

R\

This technique wa nr':ﬁ_?fﬁ;’,},ﬁ_i..;a_{ ste and Huttermeier (1990).

3.2 Microdialysis tg iGEE

J.H

Rats were aneetgzed with chlorﬂ}nydrate (350 mg/kg B.W.,i.p.) with

supplementary doﬁ ﬂﬁ{a %ﬂ%‘i Waﬁf}ﬂ ‘ive anesthetized

animals were then pllced in a stereotaxic apparatus (Nanshrge Japan). The surface of

A NI TN TR

that contacted the cerebral cortex of the rat. After the appropriate area of the skull was
exposed, the probe was implanted transversely into the cerebral cortex at coordination
of 2 mm rostal to the bregma , and 1-1.5 mm inferior to the cerebral surface according

to a stereotaxic atlas of rat brain (Pellegrino, Pelligrino and Cushman, 1979) and was
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fixed by polycarboxylate cement. After microdialysis probe implantation, the rats were
allowed at least 24 hrs for recovery before the experiment was started.

3.2.2 Collection of cerebrospinal fluid (CSF) samples

The rat was place in the collecting sample instrument (CMA/120,
Carnegie, Sweden), which allowed freely moving. One side of probe was connected to
a constant flow infusion pump (CMA/120, Carnegie, Sweden) by polyethylene tube and

the other side was placed into a collecting tube. The perfusion fluid for this microdialysis

experiment was artificial cerebrospinal. fldic (aCs 4 e composition of aCSF was 120
.0 mM MgSO,, and 6 mM
CSF was continuously
perfused at the rate of 2 LLI/min. . ing the equilibration period
of 60 min was discarded. Aftegific 0 al .' : of *'~ 0 |n the time first sample

was collected.

Basal amino agid the three successive

dialysate samples collected®(20 mi Of 3_;-, 190 \ e dialysate samples were
collected at 20, 40, 60, 80, 100, 120, 14 !ﬁ‘-k._é_ 180 h\. after administration of the
tested substances. The dialysate s ..".r;{. ined for amino acid levels by

high performance liquid chromatogra _‘.'5’,!-"' =

At the ,_y.._“'" T experir ,‘:ﬁ >d and removed to

confirm the appropriate posﬂn of ‘mie > by secti fing the specimen with

a sharp blade and the mspeﬁted visually. The d was valid onIy when the right of

”"bﬁf"rﬂﬂfﬂ Ney 3 WBIN3

3.3 Analysts of rat cortical afnino acid levels,

AW SN,

amino acid by precolumn fluorescence derivatization with O-Phthaldialdehyde (OPA),
was first published by Lindorth and Mopper (1979). The mobile phase used was
gradient run between 0.05 M phosphate buffer, pH 7.4 in triple distilled water and

methanol (HPLC grade). Both of the mobile phase gradients were degassed with
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continuous Helium gas. For gradient run, the mobile phase gradient was increased from
20% to 60% methanol in one linear step at the increment rate of 20%/min for 20 minutes.
The rate of mobile phase was 1 mli/min. At the end of the run, initial condition was
restored by the reversed methanol gradient run from 60% to 20% at the rate of 10%/min.

A delay period of about 10 minutes was required for column equilibration.

The solution of OPA was prepared by mixing of 5-10pl of 2-
mercaptoethanol and 1ml of O-Phthaldialdehyde,then maintained by an addition of 4 L

2-mercaptoethanol every 4 days.

mixing 10 pI of dialysate sample ith 10
and adding 50 Wl of OPA soluiig

was made after a precise 2

4. Calculation and statistical z

'__ \\*\ N
22 BN

method was used to fit the cu Sl BIEOT fespense and dose (log scale) by

4.1 The ED, = d from probit unit by

transformation table of Fish ar The linear regression

using Crikcet graph program ( : ia). Whe 95 percent confidence

interval was calculated by the method Gititehiiet i Wilcoxon(1949).

4.2 Statistical analysis was carried out usir PSS/RC+(1991) software
. L7 & l'
Data presented is expressed = S.E.M). Analysis of

variance (oneway ANOVA LI ollowed by Duncan's Multiple ,J.., Test was used to

compare the data between varf)u:groups (p<0.0

ﬂUEJ’JVIEWIﬁWEJ’Iﬂ‘i
Qﬁqﬂﬂﬂ‘imﬂﬁﬁ’mmﬁﬂ
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