Chapter 111

Materials and Methods

Experimental animals
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Equipments and Chemicals

Equipments

1. Electroshock apparatus with comeal electrode (King Mongkut
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- Pump wmh gradient system (LC-10 AD'Qﬁmadzu, Japan)
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- Fluorescence detector (Water 470, U.S.A.)
- Analog digital instruments (Maclab TM/4, AD instruments,

Australia)



33

- Macintosh® computer (Model LC 630, Apple computer, Inc.,
U.S.A.) with Chart TM V. 3.2.8 program for data recording

system and Peak TM v. 1.3 for processing system.

Chemicals

iy T
ol SR e g9

2. o-Phthaldialdehyde(OPA) (SIGMA,U.S.A.)

13. Polyethyleneglycol (PEG) (Witayasum, Thailand)

14. Potussium chloride (Reidel de Hean, Germany)
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15. Sodium dihydrogen phosphate-2-hydrate (Reidel de Hean,
Germany)

16. Sodium hydrogen carbonate (Reidel de Hean, Germany)

17. Di-Sodium hydrogen phosphate-2-hydrate (Reidel de Hean,

18.
19.

1. Preparation

The test subStances; VPA and (P, which are insoluble in water

were dissolved in PEG 400. They 5?7@:’ administered intraperitoneally. In mice,

the volumes of an f_ .......... inistrati i were 0.1 ml/25 g B.W,,

while the volume of Etrape ' i ratsﬂlas 0.05 ml/25 g B.W.
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The test was modified from the method of Toman, Swinyard,

and Goodman (1946). The MES was elicited by passage of the minimum current
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from electroshock apparatus (current = 55 mA., frequency = 50 Hz., duration 0.2
sec.) through the brain via corneal electrodes after the pretreatment with test
substances. The end point of the test was generalized seizure with tonic

hindlimb extension exceed angle with plane of the body.

The test s@% red to possess anticonvulsant
activity if previously WHvdsm@cur within 0.2-0.5 sec after

the MES was performe

of the median effe --:—:::-:-—---.-,——';,.—_ ----------- s, VPA and AMP, were
intraperitoneally mj¢ ed. When pretreated time (3@]min) was due, MES was

performed as ﬁewmﬁ described in 2.10./
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For determining the duration of action of AMP, mice were
divided into 3 groups according to pretreated time (30 min, 1 and 3 hr). Each
group was then divided into 5 subgroups of 8 animals each, for the determined

of the ED,; of test substance VPA and AMP were given intraperitoneally to
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respective groups of animals. When pretreated time was due, MES was
performed as previously described in 2.1 and the ED,, of VPA and AMP at

different times were calculated.

24 Chemically induced §w8ts

@ WS Q an injection of either
pentylenetetrazole or ’ Ae\_ai@al animals. Abolition of

ed their convulsant activity.

seizures by pretreatm

24.1 entylenetetrazole induced

Seizure Test (PTZ)

were elicited by a subcutaneous

injection of PTZ 70-mg/ --—-—-—-;--—‘-- ------------- ' pretreated time of test

substances. The endD;oin of th ' tesﬂvas a generalized clonic

seizure with loss of righting reflex within 60 min after the injection of PTZ
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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 8
groups were used for the test substances, VPA (200, 300, 400, 500 mg/kg B.W.)
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and AMP (15, 20, 30, 70 mg/kg B.W.), which were given intraperitoneally at the
optimal pretreated time from 2.1.
242 Anticonvulsant activity against Strychnine induced

convulsion

substance. The end p‘o'W/ vu generalized seizure with

tonic extension in 30 ‘ ine (Ticku and Rastogi,
1986).

t substance was tested on
male Swiss albino mice which wert Vi ed . groups of 8 animals each for
the determination of the ED—,{@}) q ine seizures. Two groups were used
as a control (PEG 10p-and NSS-0:--mb/23 - —————— ) ' e other 8 groups were
used for the test suugance, .. e 5_@ mg/kg B.W.) and AMP

(15, 20, 30, 70 mg/kg BM.), which were given intraperitoneally at the optimal
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3.1 Acute toxicity
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Mice were divided into 7 groups of 8 animals each for the
determination of the median lethal dose (LD,,) and other effects, such as ataxia,
sedation, hypnosis, respiratory tract secretion, etc., of VPA (500, 600, 800, 1000
mg/kg B.W.) and AMP (80, 100,120,140,160 mg/kg B.W.). The test compounds

were intraperitoneally injected am\v ,7e ation for lethality was made within
72 hrs. , \ ‘ //Nv
W
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d by mabiiity of the-animais to-ma ftain their equilibrium for
at least 1 min on the otating rod of three gﬁccessive trials. Untreated

mice were able to maintain their balanee on the rod for several minutes.
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considered to exhibit neurological deficit.

3.2.2 Determination of median neurotoxic dose (TD;,)
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Neurotoxicity of test substance was performed on 10 groups
of 8 mice each. Two groups (NSS and PEG400) were used as control groups.
The other groups were used for the determination of the median neurotoxic dose
(TD,,) of the test substances. VPA and AMP were intraperitoneally injected.

After the pretreated time was due, rotorod test was performed as previously

described in 3.2.1. /73
escribed in y {{J
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3238 Dgat/'m‘tf/&neuriioxic effect
For detgfmin e_duration of ‘neurotoxic effect, mice were

divided into 3 groups ing "toj)reﬁsigat‘ed time (30 min, 1, 3 hr). Each group

of mice was then divi

were given intraperitoneally t;djfieépecti&-;é_‘_«_g}:éupé of the animal. After the given

pretreated time, rotarod test--Waé‘]Serfomié_’d:;s'previously described in 3.2.1 and
;- £

« of mice at various ti .;agated and plotted.

the percentage falli
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4, Potentiation of barbiturate sleeping time.

The effect. on barbiturate-sleeping time.was used to evaluate
the depressing effect of substance on the CNS. In this study, pentobarbital
sodium (50 mg/kg B.W.) was intraperitoneally injected immediately to the
animal after the administration of the test substance. The sleeping time was

measured as the time between the loss and the recovery of righting reflex which
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indicated by inability and ability of the animal to upright itself within 5 sec

when placed on its back in three successive trials (Thomson, 1990).

Mice were divided into 6 groups of 8 animals each. Two
groups (NSS and PEG 400, 0.1 T
N
The other 4 groups (VPA\ . and AMP 17 and 70 mg/kg

B.W., i.p.) were used @e pofent

neurotransmi relating n in freely moving rats

.W., i.p.) were used as control groups.

biturate sleeping time.
5. Effect of

‘cortical amino acid

50-350 g were divided into 6 groups of

5 animals each for ,.tile determﬂiaﬁ ¢t of te f:substance on the levels

1 cortex. Two groups
were used as controljslSS g 4 ml 1pa The other 4 groups were
used for testin E eﬂ‘ect%ﬁest substanceﬁWPA 2091 400 mg/kg B.W. ip. and

AMP 70, 10 ;y)l
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icrodialysis te

This technique was modified from Benveniste and Huttermeier

(1990).
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5.1.1 Microdialysis probe implantation

Rats were anesthetized with chloral hydrate (350 mg/kg
B.W., i.p.) with supplementary doses asgr;quired to maintain surgical anesthesia.
The anesthetized animals were then placéé_éf}gtereotaxis apparatus (Narishige,
Japan). The surface of mrcrodlalysm‘ probe (0 2 mm outer diameter, acrylic

polymer with 50,000 jye(h{ weight cut off) was totally covered with epoxy

resin except the area ‘length that contacted the cerebral cortex of the

rat. After the appropriate the skull was exposed, the probe was implanted
cbqéx 5} éoordination of 2 mm rostral to the

transversely into the geére

ior to the cere ral surface according to a stereotaxic

.|-l 1‘4’.;

ino J’ﬁlhgrmo -’a’rfdi@ushman 1979) and was fixed by

bregma and 1-1.5 mm i
atlas of rat brain (Pelle

polycarboxylate cement. After- imcrodlalys‘lsdprobe implantation, the rats were

————

allowed at least 24 |

5.1.2 Collection of cerebrospinal fluid (CSF) samples

The.rat.was placed .in.the" collecting sample instrument
(CMA/120, Camegie, Sweden) which allowed freely moving. On€ side of probe
was connected to a constant flow infusion pump (CMA/100, 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

fluid (aCSF). The composition of aCSF was 120 mM NaCl, 15 mM NaHCO,, 5
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mM KCL, 15 mM CaCl,, 1 mM Mgso, and 6 mM glucose, pH 7.4 (Benveniste
and Huttemeier, 1990). The aCSF was continously perfused at the rate of 2
W/min. Dialysate collected during the equillibration period of 60 min was
discarded. After the equilibration period of 60 min the time first samples was

collected.
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Basal amino acid leveIS'-'JI were determined from the first three
successive dialysate S colle ed (20 min for each collection). The
dialysate samples we ’d at 2 40, 60, 80, 100, 120, 140, 160 and 180

min after administrati tested.substances The dialysate samples were
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determined for amino

(HPLC) technique.

—

.i

- _ —

to confirm the appl_ priate

At the end of each experlment' 4he brain }vas exposed and removed
_?Jobed by sectioning the
specimen with a shagb blade and inspected visualli The data was valid only

when the right position ‘ofmicrodialysis prébe was confirmed.
5.2 ev Analysis,oftat-eorticalamino acid-levels

The experimental method used to determine the levels of rat
cortical 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
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7.3 in triple distilled water and methanol (HPLC grade). Both of the mobile
phases were degassed with 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 2% min for 20 minutes. The rate of mobile phase was 1
ml/min. At the end of the run, initial fc?ndition was restored by the reversed
methanol gradient run from 60% to 20%-3/{1/1;’;5;1& of 10% min. A delay period
of about 10 minutes wasrequired for b’olumﬁ eq—t;ijibration.

The solu i

OPA maintained by an addition of 4 [l 2-

{ The derivatization procedure was performed by

4

S 1ut=iion1internal standard) and adding 50 [l of

mercaptoethanol eve
mixing 10 LU of homose

OPA solution at room temp ture. Then 50LLL injection to HPLC was made
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6. Calculation and statisticat analysis™ * ™
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The ED,, was transformed from probit unit by transformation table

of Fish and Yates (Diem‘and Lentner, 1972). The linear regression method was
used to fit the curve between probit of response~and dose (log scale) by using
Crikcety, graph~programs(AD Justraments,~Australia); |Fhe 495 % confidence

interval‘was calculated by the method of Lichfield and Wilcoxon (1949).

Statistical analysis was carried out using SPSS/PCH(1991)

software. All numerical data are expressed as mean + standard error of mean
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(S.EM.). Analysis of variance (Oneway ANOVA followed by Duncans
Multiple range Test) was used to compare the data between various groups

(p<0.05).
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