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Intracellular Recording from Frog Sartorius Muscle Fibers

(by H. Shibuya)
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The Resting Potential
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2. X' diffuses B—A, down its clectrical gradient. MNernst Equation
3. Darection of nel movensent depends oo whether the comcentrtion ¢fied (X1,
o the electricnl effect is greser. X =RT In +2F (E, - Egh
4. These effects can be desoribed by the ion's ebectrochemical potential { ). [X]=
ARIX) Arequilibriven, 0= RT In l:.‘::" b2l (B, — Egh

HACK) - gl = RT In Boda+ 2 (B, - Eg)
X
LY i 7

L b

Solvmg for (B, — Eglgives the Mems) equation:

; ; X
E,-Egi=—1
Tendeney o move |'l.||~.||3||. s |dn. Ea WWF “ I
diomm concomirlion - - ; P i
p‘:..|||:||| [ A —+ Hi '"""1 |Q|_| "'1M For this examgle.
Tendency o mose KLl kil I RT In 1KL,
down elecirical K¢ * #F (K]
gradient (I — A). ) 5
. =l E, =58 log —— = REmV
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Where R is the gas constant, T the temperature, z the valence of the ion and F the Faraday constant. [K*], and
[K*]; are the external and internal potassium ion concentrations so that for T=20 RC the cell has anT ,of -85 mV.
Analogous calculations can be applied for all other ionic species leading to the specific Nernst reversal potential.
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Rt Upper figure)
The X's represent the measured membrane potentials at various [K*],, and the straight line represents the

relationship between the potassium equilibrium potential and [K™*], calculated from the Nemst Equation.

(Lt. figure)
Driving force and membrane permeability determine ion flux.
The movement of Na, K, and Cl ions across the neuronal membrane is determined jointly by the

electrochemical forces acting on each ion and the permeability to that ion. The fluxes illustrated here pertain
to a cell with a membrane potential of -60 mV under the ionic conditions shown in the table.
The vertical arrows depict the strength of each force or ion flux, whereas the horizontal arrows indicate no

net force or flux.
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Waveform of epp measured by an intmcellular electrode close to () and at 1 and 4 mm from the nerve

ending, showing decay of synaptic potentials with distance. (From [3] after Fatt and Katz, 1951 [1]).

Frohabilistic Nature of Release: Chupndal Content and Calciom Levels
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Mlcotinlc ACH Receptor
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Degigned for pulling glass capillanies
This mictomanipulator can be mounted either into microelectrodes to be used for
on a stereotaxic instrument, or independently. recording electric potential of the cells in
It has fine adjustment in three dimensions, the biological experiment. This full
and the vertical fine adjustment knob is a automatic and vertical pulling type puller
large-sized drum to facilitate manipulation. iz suitable for pulling thick glass
Moreover, since the vertical fine ad justment capillaries(Zmm-4mmjand capable of
drive 15 mounted on an arch, the angle can be producing long vet relatively sturdy
freely changed to posiions which are not mictoelectrodes to he uaed for
possible with other electrode carriers which experiments in the central nervous
are mounted on AP frame bars. ayatem
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Select a glass microelectrode and place it in
the holder of the micromanipulator provid-
ed.Insert an Ag/AgCl wire into the electrode.
Also, place an Ag/AgCl| bath electrode
directly into the Ringer's solution, connect
both electrodes to the amplifier.
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10.0mM-EC1 100 107.5 1.8 3.0
50.0mM-EC1  50.0 67.5 1.8 3.0
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