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Abstract: No comparative study about somatosensory evoked potentials (SEP) on
different rat strains has been done yet. It is evident that comparative SEP studies are
important since different rat strains have different physiological properties. We aimed to
compare early latency SEP values from stimulation of sciatic nerve in Wistar (Wr) and
Sprague-Dawley (SDr) rats which are frequently used rat strains in experimental studies. In
Wr group, the mean of first far field potential (Ff1) latency was shorter and the mean Ff1
amplitude was lower than that of Sprague-Dawley rat group. Mean cortical potential latency
in Wr group was longer than that of SDr group while amplitude was not different. Central
conduction time (CCT) in Wistar rat group was found to be longer than that of SDr group.
Shorter Ff1 latency in Wr group implies that afferent volley reaches cervical posterior
fasciculus from sciatic nerve earlier than SDr group while longer CP latency implies that
afferent volley reaches cortex later than SDr group. Similarity between the latencies of
lumbar potentials implies that peripheral conduction velocity has no effect on the difference
of Ff1 latencies.
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Introduction

Materials and Methods

There are many studies concerning somatosensory
evoked potentia (SEP), however no comparative study
on the SEP of different rat strains exists and it is evi-
dent that comparative SEP studies are important since
different rat strains have different physiological prop-
erties.

Therefore we aimed to compare early latency SEP
values after stimulation of the sciatic nerve in
Wistar(Wr) and Sprague-Dawley (SDr) rats which are
frequently used rat strains in experimental studies.

The female rats investigated were 10-12 weeks old
and atotal of 12 Wr and 12 SDr rats were included in
the study. Both groups were kept under the same con-
ditions, i.e. temperature was between 22-25°C, relative
humidity was about 50%, and the light-dark cycle was
12:12 hr. During and after the study none of the ani-
mals were killed or disabled. Recordings were done
under general anesthesia which was achieved by inject-
ing intraperitoneally a mixture of 12 mg/kg xylazine
and 75 mg/kg ketamine. Two-channel recording was
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Tablel. Mean distance from sciatic notch to active (Cz) elec-
trode and mean weight in two groups

Strain (n) Dist (Mean-S.D.) (cm) Weight (Mean-S.D.) (gr)
Wr (12) 13.083 (1.062) 195  (17.581)
SDr (12) 12.875 (0.98) 187.08 (10.54)

Dist: Distance, Wr: Wistar rats, SDr: Sprague-Dawley rats, S.D.:
Standard deviation.

also performed on 4 new animals for each group to
display the temporal relationship between lumbar and
scalp potentials. Thr mean distance from the stimula-
tion point (where the sciatic nerve emerges from the
pelvis-sciatic notch) to the active electrode (Cz) and
the mean weight of rats are shown in Table 1. There
were no differences between the two strains for those
parameters.

For scalp SEP recordings, the C, electrode (placed
about 5 mm behind the bregma on the midline) was
referenced to the F, electrode (placed about 5 mm in
front of the bregma on the midline) both of which were
monopolar needle electrodes. For lumbar potential (LP)
recordings, a L, (placed on the first lumbar vertebra)
monopolar disc electrode was referenced to T,; (placed
on the eleventh thoracal vertebra). For ground, a needle
monopolar electrode was used and inserted into the tail.
A coaxial needle was used for stimulation and the left
sciatic nerve was stimulated deeply at the sciatic notch
where it emerges from the pelvis. Stimulus intensity
was kept at alevel which resulted in slight twitching of
hind limb fingers.

SEPs were recorded using a Medelec (Premiere Plus)
electromyography device. The frequency bandwidth of
the amplifier was 0.1 Hz-10 kHz. Sensitivity level was
100 pVv/division for scalp recordings and 1 mV/div. for
lumbar recordings. Impedance was maintained below
2 kQ. Stimulus frequency was five times a second
with a duration of 500 us, and its intensity was about
1.9 mA. Sweep time was 30 ms. Five hundred and
twelve responses were averaged and this trial was re-
peated to ensure the replicability of findings. Means of
the values attained on two traces were used to measure
latency and amplitude. Laboratory temperature was
between 32—33°C during the experiments.

Data obtained were evaluated on Macintosh PPC
computer using the Statview 512 program and a t-test
for unpaired groups.
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Fig. 1. Cortical potentials (a) and simultaneously recorded lum-
bar potential (b) with 30 ms sweep time. Two traces of
averaged 512 responses. Ff: Far field potentials, CP: So-
matosensory cortex potential, LP: Lumbar potential.

Results

Absolute latencies of the first negative deflection of
far-field potentials (Ff1) and cortical potential (CP), as
well as their peak to peak amplitudes, were measured
on the recorded traces (Fig. 1a). Table 2 shows the
mean and standard deviations of these values. In Wr
group, the mean Ff, latency was shorter (t=-3.60,
p=0.0016) and the mean Ff; amplitude was lower (t=—
2.809, p=0.0102) than those of the SDr group. The
mean CP latency in the Wr group was longer (t=5.101,
p=0.0001) than that of the SDr while the amplitude was
not different.

Central conduction time in the Wr group, calculated
as subtraction of the aforementioned potentials (in this
sample it means latency difference from fasciculus gra-
cilis-Ff1- to somatosensory cortex-Cp), was found to
be longer than that of the SDr group.

Two-channel simultaneous recordings performed on
four new Wr and four new SDr to show the relation-
ship between LP and scalp recorded potentials are seen
in Fig. 1b. Mean latency differences between Ff1 and
LP were 2.51 ms for Wr and 2.93 ms for SDr. These
two means were not significantly different.

Discussion

Evoked potentials (EP) have aroused investigator’'s
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Table2. Meansand standard deviations of thefirst arrival of the far field and somatosensory cortex
potentials of two rat strains

Far field 1 (Mean-S.D.) CP (Mean-S.D.) CCT
Lat (ms) Amp (uV) Lat (ms) Amp (uV) (ms)
Wr (12) 4.32(0.30) 1.26 (1.02) 19.88 (1.64) 6.11 (1.55) 15.56 (1.72)
SDr (12) 4.69 (0.20)**  2.29 (0.75)* 17.39(0.90)**  6.60 (2.98) 12.69 (0.90)**

Wr: Wistar rats, SDr: Sprague-Dawley rats, Lat: Latency, Amp: Amplitude, Far fieldl: Thefirst ar-
rival of the far field potentials, CP: Cortical potential, CCT: Central conduction time, S.D.: Standard
deviation, ms: millisecond, pV: micro volt. Significantly different from Wr. *: p<0.05, **: p<0.01
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interest for more than a century as reported by Aminoff
and Eisen [3]. There are many studies about EP in
humans as well as animals, but there is no study to
compare SEP findings on different laboratory rat strains.
SEPs and their neural generators are described in many
reports [3, 4-6].

Scalp recordings show not only cortex-generated po-
tentials, but also far field (Ff) potentials which are
generated by structures far from the active electrode
and reach the recording site by volume conduction.
Generators of far field potentials were shown by
Wiederholt & Iragui-Madoz [12], and also SEPs in four
species were shown by Allison and Hume [2] to be
remarkably similar in morphology and surface topogra-
phy.

Thefirst of the far field potentials (Ff,) originatesin
the cervical posterior column (fasciculus gracilis) in
rats, as Wiederholt and Iragui-Madoz [12] observed,
and the existence of a similar potential was also re-
vealed in humans [1, 2, 7]. It was observed that Ff1
was still recorded even following transection at the mid-
brain [10, 12] or the medullospinal junction [12]. A
high amplitude negative potential on bipolar recordings
(Fig. 1, CP) is assumed to originate in the somatosen-
sory cortex.

Measurement of interpeak latencies obtained on scalp-
recorded traces present more reliable data than that of
absolute latencies. Central conduction time (CCT)[3,
5, 11] is a kind of interpeak latency measurement and
gives information about intracranial lesions.

In the present study, it was found that Ff, latency in
the Wr group was shorter and its amplitude was lower
than that of the SDr group. In addition, CP latency of
the Wr group was longer than that of the SDr group.
Central conduction time (interpeak latency) in the Wr
group was found to be longer than that of the SDr

group. A shorter Ff; latency in the Wr group implies
that the afferent volley reaches the cervical posterior
fasciculus from the sciatic nerve earlier than in the SDr
group, while alonger CP latency implies that the affer-
ent volley reaches the cortex later than in the SDr group.
This means that the electrical stimulus travel faster
through the spinal cord in the Wr than in the SDr while
it travels slower through cerebrum in the Wr than in
the SDr. Similarity between the latencies of LPsim-
plies that peripheral conduction has no effect on the
difference of the Ff; latencies. Further studies are
needed to confirm these SEP differences between the
two rat strains.

Anesthesia significantly influenced the cortical com-
ponents of the SEP, as stated by Koyanagi and Tator
[9], but Goss-Sampson and Kriss [8] reported that the
combination of ketamine and xylazine, which we used,
did not affect sensory or motor conduction and interpeak
latencies.

In conclusion, stimulation of the sciatic nerve and
bipolar scalp recordings showed latency and amplitude
differences for Ff; potential and latency differences for
somatosensory cortex potential between Wistar and
Sprague-Dawley rats. Further studies are needed to
investigate the origin of these differences.
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