12

CHAPTER II

General methods

Experimental Animals and Anaesthesia

/7,

Experiments were performed 6nf5;dlt albino rats (Wistar strain)

of both sexes weighing 1 0-300 o Akl elec%rophysiological investigations

were ccnducted on ggbsff

a single intraperit

esthet'sed with urethrane, The animal recieved
qJ?ctlon_of 3 B g.kg - of urethrane (ethyl
rl - 4

carbamate)

Steriotaxic Technique

/

The so-called

N e .,,-‘

time by Clarke and Horsley 1906 fter which it has been considered

.‘J“‘Id-
essential for achiev1ng precise placement of jﬂectrodes or cannulae

in many experlmen{ manipulaticn (i.e. electroghiglologlcal recording,
lesioning, chemical‘injection and stimulatioﬁﬁ'of the central nervous
system (CNS). In prineiple, eleetrodg on; cannulaerare introduce into
specific area by reference to three diméntional system of co-ordinates
determined: by, external, kand markes) on“the, skuld jor' by other reference

points from pre-existing atlas

The animals were mounted on a Narishige's stereotaxic
apparatus. The animal's head was rigidly secured in a conventional
stereotaxic head holder. The upper jaw bar and two ear bars were

aligred in the same horizontal plane, -
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Surgical Procedure

After fixing the animal in the stereotaxic apparatus a midline
incision was made in the scalp from the level of fronto-nasal suture
to the neck; The scalp was reflected to expose the skull, and attached
muscle scraped away. The musculature covering the nape was clear to
expose the cisterna magna. To miﬁiﬁ}ze cerebral edema a small incision
was made through the cistern to proviﬂeﬂﬁﬂgrainage for cerebral fluid.
The dorso-caudal surface.of the‘;erebellum &ere exposed by craniotomy
and the dupa matten;rﬁff d undeﬁ microscopie control to expose the
brain; Care was taken fr m thls stage to prevent the exposed tissue

from drying by irrigati t e surﬁace with mixture of liquid parafin

and vaselin.

Before insertion of the miéypelectrodes, a small patch was then

made in the pia matter to’ Fac1litate*ﬁ£e insertion of glass micro-

o |
electrodes. This step was considered n cessaﬁy since advancing a
)\
microelectrodes‘fg' ug ntact pia tgpded to cause blockage.

Moreover, after 1nsert10n of the electrodes, the exposed brain surface
was covered with layer-of 4% agar in.saline to minimize pulsation

which might interfere with electrophysiological observation;

Microiontophorelic ‘Téchnigdes

-The technique was first employed by Suh, Wang and Lim (1936)
when they were successful in producing the rise in blood pressure in
experimental animal by iontophoretic ejection of acetylcholine from a
lbb‘pm; microelectrode into the flcor of the fourth ventricle;
However, not until more recently that other workers had turned their

attention to this method (del Castillo and Katz 1955). In particular,
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this technique has been developed to successful extend by the

Canberra group (e.g. Curtis and Eccles 1955);

Microiontophoresis is a method of providing a controlled
application of chemical substance from fine microelectrode or
micropipette by passing of electric current; The term is sometime
interchangable with mlcroelectrophbpiﬁls, but in a more strict sense
the microiontophoresis should be appI::;'only when describlng the
movement of ions by cgrrent flo;: Thus, in microelectrophoresis,
m10r01ontophore51saoiff- Sy whlcwxusually is associated with electro-
osmosis (see bel ‘

— it

Microelectrcde
In most cases when mitr016ﬁ%dphoretlc application of substances

was performed in this tudy seven-hafﬁpl microelectrode was used.

il

Seven-barrel m1croelectrode was faﬁiicated in the laboratory from

-4

borosilicated géq§s tubing (external diameterfﬁ,SS mm = 0.05 mm,

internal diametéf{iols I 0.05 mm). The electrode was pulled on a
vertical type eleE%rode puller and thé tip was broken back to-6-9)ﬂn
under microScopicicontrol, 'Each barrel of the electrode contained a
fine glass fibre along its length to facilitate the filling of the

drug ‘selutions -lo, the |tip by capillaric attraction;

Preparation of Drug Solutions

Drug solutions were prepared in clean detergent free glasswares,
and with particle free distilled water or normal saline; Where
necessary the pH of a given solution was adjusted with HC1l or NaOH
for optimum ionization, Table 1 gives the details of concentration

and pH of the solutions used in these investigations. Drug solutions
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are usually kept refrigerated until needed for uée.

Filling the Microelectrodes

Filling of solutions into each barrel of the electrode was
acheived by inserting a long small injection needle into each barrel
as near to the tip as possible. Drug solution was injected from a
small syringe at a slow rate to prevéﬂi’formatlon of air bolus trapped
in the barrel, which.may cause thufflclentrfllllng. When glass

tubings with glass j{ppe

created by the stra

b werL used, the cappillary attractien

of ‘glase f;bre was usually effective for drawing
the solution up to f”h,’ =t

¢ L ET! -Fd i
J L Ja‘J 4‘

Electrode Propertice

After filling with gnug sdlﬂilon, the electrode is then

=2y
subjected to electrical testso Theiﬁést convenient and useful

]

assessment is toameasure fhé’DC reéféta ce of ?ach barrel in the
il .

electrode assemhiﬁa In practice, the usual rdéﬂstance range of 4 M
NaCl filled barrel of a sevenbarrel microelectrode is 4-8 MQ (Megohm),
8-12 MQY For 2 M NaClsand 15-100 M@ 'for barrel containing drug

solutions,

Iontophoretic Ejection

Ejection of substances into the vicinity of neurones was
achieQed by péssing current with the same polarity as that of the
actiQe ions species through the electrode barrels. For a strongly
ionised ions the ejection depends mostly on iontophoretic ﬁigration,
while in case of poorly ionised substance the release has to be

dependent on electro-osmosis (see Curtis, l964§ Kelly et al, 1975).

010587

116118567
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This process could be enhanced by dissolving the particular substance
in 165 mM NaCl; When being released the expelled sodium ions were
believed to be accompanied with water and solute (i;e; drug) molecules.

Substances released by this process are shown in Table 1.

Spontaneous Efflux and Retaining Current

To avoid spontaneous efflux};f;tﬁc contents inside the electrode
(see Curtis, l964§ Kelly €t -al, A975) arcurrent with opposite polarity
to that of the active_;onispecies was continuosly passed through each
barrel; The curre:E;;GEZIO—BO nA were usually used in these study.

Theoretically, the upt of fhisifétaining current was dependent upon

the resistance of éj?ﬁf _nticular$barrel;

4l id

.-_ 4
L .-‘," !!

l;; ' 7|
it J't"__.

The Microiontophoreti

Bane

The current pump Etélpanel;;gﬁgd for generating electric

i ‘l'.il_.‘:,l_-_
current in this study.was constant current elg?tronic type, and was
A J

modified from tﬁéﬁgltCUlt of Gellar and woodwéigi(l972)'by

C;Jo Courtice. Tﬁié panel also incorporated_én automatic current
balancing channel, fAtsall time this/channel automatically provided
the current whieh was equivalent to algebraic sum ©of the current flow
at the electrode tip but of opposite polarity through'éne barrel which
contained either' 2'M/NaCl or<2 Misodium dcetate. By'so.doing, the
potential at the tip of the microelectrode would remain zero

throughout; This in turn reduced possibility of current flow per se

influencing neuronal firing.
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i Table 1. Substances used in microiontophoretic study.
Substance Abbreviation Conc.(M) pH Supplier
Angiotensin II Al 0.001 4;5 Calbiochem

Sarl-AlaB-angiotensin 4.5 Calbiochem

(saralasin)
- ¥ -amino-butyric ac 3.5  Sigma
Glycine HC1 3;5 Sigma

Taurine 3;5 Fluka AG, chem,

Glutamate, monos 7;5 Sigma
L-aspartate 7;5 Sigma
Noradrenaline HC1 4 Sigma

- 5- hydroxytrypta_ ne = 7 ﬁ; ) O { 4 Sigma

Bicuculline methoED 3.5 semisynthesised

chloride

Y prepared in ls%mM sodium chloride sol t on

ARIANN 3TN W‘I’]’JVIEJ’]?R d
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Electrophysiological Technique and Processing of Electrophysiological

Data

Recording electrodes

Extracellular unit activity was recorded by using 4 M NaCl
filled centre barrel of a seven-barrel microelectrode (the outer
barrels was used for microicntophof%sis applicaticn of drugs and

balancing current). 2

Amplificatjeﬁlgad display of unitiactivity

A
To minimijg:;;ectromagnetic and electrostatic interferences
sucessful recordipzfyﬁsfperfdrme on the animal housed in an earthed
screened cage (Fa dq}ﬁcége);‘ Fi@ure 4 shows detail of experimental

f 4 i
arrangement used in‘all eleqtrophgﬁiological investigation in this

F B

-

F o =g :
study. Two stages of ampl1ficatig§iygre employed. Unit activity was
dilivered as single ended input iﬁéalh?high impedance probe (not show

in Figure 4) wﬁ%%h—functtoned—as—a—unity—gaiﬁéﬁuffer amplifier; The
probe situated ciése to the recording electpsde to minimize the "stray"
capactive effect; Output from the, high impé&ance probe was fed into

a microelectrode jamplifier (usvally x 500, NihOn-kodhen) which has
filter system to minimize both low freguency interference associated
with line freguency and apimal-pulse and breathing movement and also
high frequency interference from radio-transmission and switching

artifact; The final output from an amplifier were displayed on a

digital memory oscilloscope (Nihon-kodhen, VC 10);

Processing of spike data

In order to obtain signals which were compatible with the

input stage of the instruments, the amplified spike potentials were
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Figure 4. ﬂ um mmwa obfiledan sevarieners
routmely en;s_lo ed in ﬁerihnts involvﬂg" electrophysiclogical

o T Rdeibielod G bttt sl ¥l ekats, see st
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converted into corresponding pulses of standard amplitude and duration.
This was achieved firstly by feeding the amplified spike in to a pulse
height selector, which by adjusting a variable gate, would reject
undesirable signals (i.e. noise) which had amplitudes below or above

a set level, This method together with manoeuvering the electrode
position in relation to a particulagfneurone enabled a single unit
spike activity to be iselated. THe sglécted amplified spikes were

~
then used for tiggering-standard pulses (one pulse per spike).

,‘—"‘J. o ||
The standardpulses weﬁf fed into a digital rate meter and
epoch counter, t:jfpdfput from eépoch counter was recored on a strip
chart recorder a;ﬁ;)étqgram of ngmber of pulses over each consecutive

epoch of 0 5 sec d.; The rebord'were subsequently converted to

)

neuronal firing ratés of sp;kes pgk second for data presentation.

J =
The neuronal activities*bé;gre, dunxﬁﬁ and after iontophoretic

applications of. varlous substance§ wére compared and analysed.
1

The Criteria Used to Indentify Purkingje Cells” 1n Cerebellum

ll,l_

On passigg the microelectrode into ghe cerebellar cortex,
the microelectrode encountered an_increased level of maintained
multiunit activity. Of thejsunits that_could be isolated in or near
the Purkinje [layer, most generated two distinctly different kinds

of spike (Figure 5§a

A simple spike-so-called because of its relati?ely simple
waveform-was first recorded as an initially negative potential that
commonly became positive-negative on further advance of the
microelectrode and fired (without indications of injury) at maintained

frequencies about 20 - 150 spikes/sec. Discharge of this'simple
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~ spike was frequently interrupted by another waveform that was more
complex in shape (Figure 5, black dot ). The "complex" spike occured
in a sporadic pattern at a frequency about 1 - 4 spikes/sec, and was
followed by a brief silent period. Units whose activity was recorded

extracellularly in the cerebellar cortex and which generated these

AULINENINYINS
PRIAATUAMINYAE



22

Figure 5. irkinje cell, recorded

ifferent spike potentials
\d
ok dot ), The traces

shows t e1r d1fferent pattern of discharge and shape.

?fﬂﬂﬂ“f]ﬂ‘ﬂ‘ﬁwmﬂ‘i
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