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The Usefulness of Rat Tail Nerve Conduction Study
as an Animal Model for Experimental Polyneuropathy
- Comparison with Rat Hind Limb Nerve Conduction Study -

Jee-Young Oh, M.D., Kee-Duk Park, M.D.

Department of Neurology, Ewha Womans University College of Medicine

— Abstract —

Objectives : Various animal models have been developed to investigate the electrophysiological nature
and pathogenesis of peripheral polyneuropathy or to evaluate the neurotoxicity of certain drugs. Among
them the method that permits repeated nerve conduction studies would be the most suitable animal model
because it does not sacrifice the animal and reveals serial changes of affected nerves by time sequence.
Rat caudal nerve conduction study, which requires complex equipment to keep constant tail temperature,
has been infrequently used in contrast to rat hind limb nerve conduction study. We analyzed the results of
serial rat hind limb and tail nerve conduction studies with simply keeping the constant skin temperature
by_vextemal heating lamp.
Methods :-Seven male Sprague-Dawley rats (200-250g) were underwent motor and sensory nerve conduc-
tion studies of the sciatic and caudal nerves, respectively, every other week for 12 weeks according to the
growth of the rats. During the study, skin temperature was maintained 31-33 C by using a heating lamp.
Results : The motor and sensory nerve conduction velocities of both sciatic and caudal nerves increased
continuously during first 8weeks, but reached at the plateau or declined slightly after Sweeks. Amplitudes
of the compouhd motor action potential(CMAP) and sensory nerve action potential(SNAP) also
increased, ‘but the variations of amplitudes among serial studies are far less in the caudal nerve stimulation
than in the sciatic nerve stimulation.
Conclusion : The rat caudal nerve conduction study model seems to be a simple and useful method in
‘ ’aséessing electrophysiological characters of experimental polyneuropathy.

Key Words : Repeated nerve conduction study, Experimental neuropathy, Hind limb, Tail, Skin temper-
ature
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Fig. 1. The waveforms of compound muscle action potential of
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hindlimb. The distance between the tibial and sciatic

cathodes is divided by the difference of latencies to cal- '

culate motor conduction velocity. Peak-to-peak ampli-

tudes are measured.
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Fig. 2. The waveform of sensory nerve action potential of
hindlimb. Peak latency is measured to calculate sensory
nerve conduction velocity. The amplitude of SNAP was

measured peak to peak.
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Fig. 3. The electrode placements for tail motor and sensory

nerve conduction studies. Three pairs of stimulating /
recording electrodes were inserted at 3cm distance from
the 1em distal to the tail hairline. For motor nerve con-
duction study, proximal two pair electrodes were stim-
ulated, recording was done in distal pair electrode.
Sensory conduction study was made by stimulating
through a distal pair electrodes and recording from a

more proximal pair.
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Fig. 4. The CMAP and SNAP from rat caudal nerve stimulation. Motor and sensory Velocities were calculated by the same methods

as hindlimb. Peak-to-peak amplitudes were measured.

Fig. 5. Serial determination of nerve conduction velocities of

the hindlimb. and tail during growth.
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Fig. 6. Serial measurement of the compound muscle action
potentials and sensory nerve action potentials of
hindlimb and tail.
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