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Q : charge stored
Em : potential difference across the membrane

C ! membrane capacitance
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Fig. 1. Voltage clamp recording showing in current/
resistance during the formation of a gigaseal on an
isolated cell. When the pipette tip is lowered into the

external recording solution (A). Contact with the cell
woo \_ partially occludeds the pipette tip, with a resultant

T decrease in current (B) application of negative pres-
sure to the pipette tip results in the formation of gi-
gaseal (C) (from Journal of Veterinary Cardiology

2007;9:25-37).
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Fig. 2. Circuit to demonstrate the behavior of RC cou-
ples, such as a plasma membrane and a patch pi-
pette (A) and The effect of a voltage change on
an RC circuit (B) (from Molleman A. Patch Clamp-

Ol

Time

ing, an Introductory guide to patch clamp electro-

physiology. John Wiley & Son;2002. p.21-2).
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Fig. 3. Equivalent circuit for an intracellular recording configuration (A) and cell-pipette system (B) (from Molleman A. Patch Clamping,
an Introductory guide to patch clamp electrophysiology. John Wiley & Son;2002. p.23-6).
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1) Vibration—{ree air table and Faraday cage.
2) Mechanics and optics

3) Bath and superfusion system

4) Micromanipulators

5) Pipette puller

6) Microtome
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7) Patch clamp amplifier
8) Video monitor system

9) Recording and analysis software
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Fig. 4. Diagram showing various configurations of the patch cl-
amp technique and how they are obtained (from Journal of Pflu-
gers Arch 1981; 391:85-100).
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Fig. 5. Schematic representation of the vital components of a patch clamp experimental set up. The patch pipette with internal re-
cording electrode (A) and reference electrode (B) are connected to the headstage, which is mounted on a micromanipulator (D).
Isolated cells are visualized with an inverted light microscope (E). The microscope, micromanipulators, and headstage are placed
on a air table (F) to isolate these components from vibrations that may interfere with gigaseal formation, and placed within a Fa-
raday cage (G) to shield the setup from ambient electrical noise. The acquired analog signal from the headstage is passed to an
analog to digital converter (H), where the signal is digitized and sent to a computer () for data analysis. An oscilloscope (J) is used
for monitoring experiments and for data display (from Journal of Veterinary Cardiology 2007;9:25-37).
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Fig. 7. Some projections of cochlear nucleus neurons that may
contribute to parallel processing in the superior olivary complex,
lateral lemniscal nuclei, and inferior colliculus (from Winer JA,
Schreiner CE. The Inferior Colliculus Springer;2004. p.14).
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Fig. 8. Example recording from cells in the cochlear nucleus with
differential intrinsic fiing patterns. A : Regular fiing pattern found
in Stellate-multipolar cells of the ventral cochlear nucleus. B : Ph-
asic fiing pattern found in bushy cells. C : Three different voltage-
dependent discharge patterns of dorsal cochlear nucleus (DCN)
pyramidal cell. D : Complex spiking pattern seen in cartwheel cells
of the DCN (from Manis PB. Biophysical specializations of neurons
that encode timing. The Senses, Academic Press 2008:3:568) .
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Fig. 9. Circuit diagram showing connections among the major
cell types of the DCN that could underlie the development of hy-
peractivity in the DCN following damage to cochlear OHCs
(from Kaltenbach JA. Hearing Research 2005;206:200-26).
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