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CHAPTER II

MATERIALS AND METHODS

1. Materials

1.1 Experimental Animals

‘ B E ,,j USA) were obtained

ine °C and exposed to a

20 Xenopus laevis
‘commercially. The frog
continuos light-dark

1.2 Instruments
1) Analog to Digital _ ments, Australia)

2) Automatic Injector : ) amm \ d Scientific Company, USA)
3) Borosilicate Glass Ca , Narishige, Japan)
4) Faraday Cage
5) Fiber Illumina
6) Incubator ‘

7) MAXIscript™ Kljllﬂ

h.(f

“t. 1ert,-Sweden)
(Ambion, Inc., USA)

¢ a LY
8) Qaigen Pﬁﬁﬂ fJ <V'| Ejm ’ﬁﬂs?n
9) MacintochdComputer ‘gLC63 ! nstruments, Australia)
* WA
10) MSqo}n‘lr:i-;])ﬁtﬁ n ‘(EIEHI , World recﬁn nstrumegfg, USA)
11) pH Meter (210, Orion, USA)

12) Steroscopic Zoom Microspope (SZ-ST, Olympus, Japan)
13) Vertical ground Bath Clamp (VG-2A-X100, Axon Instruments, USA)
14) Vertical Micropiptte Puller ~ (PP-83, Narishige, Japan)
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1.3 Compounds
2-amino-5-phosphonopentanoate (APS) (Sigma, USA)
Calcium chloride dihydrate (Merck, Germany)
Calcium dinitrate tetrahydrate (Merck, Germany)

Dimethyl dichlorosilane

Collagenase from Clostridium histolyticum  (Wako, Japan)
Dimethyl sulfoxide (
Glycine(Gly)

| (Sigma, USA)
V/// (Merck, Germany)
Glutamate(Glu‘b-"'" """--.‘ (Sigma, USA)
Magnesium s DAl \ (Merck, Germany)

(Sigma, USA)
Penicillin G sqiful 4F - (& ¢ House, Thailand)

Sodium chloridg : 1!" ) (Merck, Germany)

Sodium hydrogen€asbonate —“H& (Merck, Germany)
el /)

Sodium hydroxide pellets = (Merck, Germany)

(Sigma, USA)
'o House, Thailand)
"1(Sigma, USA)
Tris- (hydroxy thyl)ammome' ane ydrochmride (USB, USA)

ﬂ(ﬁﬁ NN S

g_] was synthesized by Assistant Profesgof Dr. Chamnan
ra Bl AANT LA PELLALEL cremie,

Faculty of Pharmaceutical Sciences, Chulalongkorn University, Thailand.)

Spermine

Streptomycir

Tricaine

1.4 ¢cDNAs

pN60 containing the 4.2 kb NR1 subunit cDNA (Moriyoshi et al.,
1991) inserted into pBluescript (Stratagene, CA, USA) was generously
provided by Dr. Shigetada Nakanishi, Kyoto University, Japan. This cDNA
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corresponds to the predominant splice variant found in the CNS, NRIa.
(Durand et al., 1992). cDNA encoding the NR2B subunit which lacks the 21-
amino acid insert encoded by exon-5 was the generous gift of Dr. Peter

Seeburg, University of Heidelburg, Germany.

2. Methods

was selected that had not

been operated on foi : nths. Th s then placed in a plastic

Once dne s placed on its back in a tray
containing ice. A small ab@or de with shape blade, and the
underlying fascia was also cl& oocytes were gently teased out with
forceps. After e{ﬂlg}g cells ad b n he remaining ovary was

) i 3 closed. First the fascia
was stitched toge@r, and “the v 1S c@ed. The frog was then
transferred to a contaigercontaining only water.
AUBINENITINEING

ce the frog had recovered, it should be trangferred to a colony
tank. aewa@l‘a;ﬁa mo%wéqn’a sﬂl&loﬁ](@&)‘l culture media
(88 mM NaCl, 1 mM KCl, 2.4 mM NaHCOs, 0.33 mM Ca(NOs)4H,0, 0.14
mM CaCl,2H,0, 0.82 mM Mg(SO,4)7H,0, 7.5 mM Tris-(Hydroxymethyl)

aminomethane, pH7.4 ).

Follicular cell layers were removed manually after incubation for

2 hours at 23 °C in Ca**-free MBS containing 2.0 mg/ml collagenase. Finally,
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oocytes were kept in MBS added 0.01 mg/ml Penicillin and Streptomycin at
i#<E. ‘

2.2 Injection of oocyte
2.2.1 Preparation of mRNA
ized with Notfl (NR1a) or Sall

(NR2B) and transcribed Vitro wi 1a) or SP6 (NR2B) RNA
' | anscription Kit (Ambion, TX,

USA). (Buller an 'R \ tocks were diluted in sterile

ed oocytes were injected with
recombinant receptors. Grass capillary fubes were pulled to a fine tip on a
) et _,4#;'; . A‘i‘- } -
vertical micropipetie | Dac
T ‘x
MR 0%y, of NR2B; 25-nl total

volume) with a micreinjector. NR1a and NR2B Rlas were injected in a ratio

TR I e
ARTASTRI A IneNa Y

After injection, the oocytes were incubated in MBS prior

cyites were injected in the

vegatal pole with

to physiological assay (3-8 days). The oocytes were stored at 18°C in small
petri dishes, and the solution is changed daily. During this latter process, the
cells should be inspected daily under a microscope, and unhealthy ones

discarded.
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2.3 Application of test substance

VPU was dissolved in 100% Dimethylsufoxide (DMSO, Merke,

Germany). The final DMSO concentration (< 0.1%) had no pharmacological
effect when applied alone (Leewanich, 1998). Other chemicals were dissolved

in the buffer solution. All drugs were applied via the perfusion system.

2.4 Electrophysxolo@‘ »/
Electroph c _ cre performed 3 to 8 days
postinjection and w. ‘ rooir erature (22-25°C). Two

electrode voltage-clai 1g “Werg, ol sined with a Geneclamp (Axon

oocytes with resting otent ive than -30 mV were used

for the experiments.

same solution, unfess chﬁrw' indic g potential of =70 mV.

as observed. A wash out

Drugs were apphedjntll the peak of the response
period for recov, ﬁ centration of drugs
applied (Lee%nﬁ ﬁ ﬁmmﬁgl]ﬁfi were changed from
analog.to al Eﬁﬂ recorded by
Macuamﬁm[ﬁb ﬁwjﬁ ﬁﬂ:jsﬁfﬂaha).

The control responses were measured before and after each drug
application to take into account possible shifts in the control currents as the
recording proceeded. The results are presented as percentages of control
responses in order to compensate for variability of the level of receptor in

different oocytes. Before recording of response currents of each oocyte, The
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control currents of 300 uM glutamate and 10 uM glycine were examined three

times and calculated the average value as 100% response.

The effects of test substances on the concentration response curve
of glutamate were investigated. The same group of oocytes (4-6 oocytes) was
tested in the absence and presence of the test substances at the same

concentration of glutamate and glycine. Then, the results Qf several glutamate

concentrations were summariz d as concentration response curve

of glutamate

2.5 Data anM

" pre \ \ eantstandard error of the
LA

\ oocytes the glutamate and
glycine responses on gq&'t.é wer D

ressed as percentages of the
maximal response, or re M glutamate and 10 pM glycine of

the same oocyte.

Dosesrésponse ¢ ! Rk fit using GraphPad
PRISM™ Version @(Grap hPad Software, U.S Amaccordlng to the equation

QWA DFAUNBAL NEVALhra oo

response, n is the Hill coefficient, 4 is the agonist concentration and ECs is

the agonist concentration producing a half-maximal response.

Antagonist inhibition curves were determined in the presence of

300 uM glutamate and 10 uM glycine and were fit according to the equation:

k= Imax - Imax/[1+ (IC50/A)H]
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Where I,,,, is the current response in the absence of antagonist, 4
is the antagonist concentration and ICsy is the antagonist concentration

producing a half-maximal inhibition.

Significance was tested by Pair Student’s #-test and one-way
analysis of variance (ANOVA) followed by Dunnett’s test where applicable.

P value of less than 0.05 was considered o be significant.

] )
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