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ABSTRACT                        The effect of four common anesthetics on the spontaneous and evoked activity 
of the somatosensory cortex and on hind paw withdrawal reflex was studied in rats in acute 
preparation. The aim was to determine to what extent the choice of anesthetic and the depth 
of anesthesia may interfere with the effects of agents tested in such a system. Electrical activity 
was recorded on the dura surface after opening the skull, from the primary projection area of the 
whiskers which were stimulated electrically. Defensive reflex was elicited by manually pinching 
the toes of the left hind paw. Anesthesia was initiated with chloral hydrate or ketamine-xylazine, 
and continued with urethane or thiopental and then urethane. In the spontaneous cortical activ-
ity, delta band power was in strong correlation with the depth of anesthesia. Anesthesia also had 
a clear effect on the amplitude, but not on the latency, of the somatosensory evoked potential. 
Under effect of chloral hydrate the shape of the evoked potential was different from that seen 
under ketamine-xylazine or urethane. The results showed that properly chosen electrophysi-
ological parameters can reliably indicate the depth of anesthesia, and that choice of anesthetic 
and level of anesthesia may effectively interfere with the effects of tested substances
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Materials and Methods

Figure 1. Timelines of the four protocols (CLH – URE, CLH – THIO – URE, KEX – URE, KEX – THIO – URE) used in the experiments. The time passed 
between injecting the first anesthetic (CLH or KEX) and preparing the scull for recording (P) was ca. 10 min; between P and the first recording 
session (1), 30 min were left; and between two subsequent recordings, 20 min.

Anesthetic Dose applied in 
this work (mg/kg 
b.w., ip.)

Reference for 
dose

Urethane (URE) 1000 Mook (2006)
Chloral hydrate (CLH) 400 Field et al. (1993)
Ketamine+xylazine (KEX) 100+8 Farkas et al (1999)
Thiopental (THIO) 30 Wixson (1994)

Table 1. Doses of the anesthetics applied.



Figure 2. Top: time course of ECoG band power (left ordinate) and hind foot withdrawal reflex intensity (right ordinate) in rats treated using the 
CLH – URE (A) and CLH – THIO – URE (B) protocols (for the protocols, see Fig. 1). Recording sessions followed in 20 min intervals. The presented 
values are means, error ranges are omitted for clarity. Bottom: the corresponding correlation diagrams of reflex intensity and ECoG band pow-
ers (CLH – URE protocol, C; CLH – THIO – URE protocol, D). For substantial correlations, the trend line and its equation is given. Corresponding 
trend lines and equation boxes have the same line style (delta, solid; beta1, dotted; beta2, dashed), significant correlation (F>0.05 from Fisher’s 
test included in “linear fit”) is marked with * in the equation box and the data point symbols are enlarged.



Figure 3. Top: time course of ECoG band power and hind paw withdrawal reflex intensity in rats treated using the KEX – URE (A) and KEX – 
THIO – URE (B) protocols. Bottom: the corresponding correlation diagrams of reflex intensity and ECoG band powers (KEX – URE protocol, C; 
KEX – THIO – URE protocol, D). The same display as in Figure 2.

Figure 4. Typical examples of the somatosensory cortical evoked 
potential recorded according to the KEX – THIO – URE (left) and CLH 
– THIO – URE (right) protocols. Latency of the specific points (marked 
with numbering) was measured from the stimulus artifact (point 0); 
main wave peak-to-peak amplitudes were measured between points 
2-3, and 5-6. Positive deflection is upwards.



Results

Effects of the anesthetics on the 
electrcorticogram

Changes in the cortical evoked potential

Figure 5. Top: time course of the EP main wave amplitudes (left ordinate) and hind paw withdrawal reflex intensity (right ordinate) in rats 
treated using the KEX – URE (A) and KEX – THIO – URE (B) protocols. Recording sessions followed in 20 min intervals. The presented values are 
means, error ranges are omitted for clarity. Bottom: the corresponding correlation diagrams of reflex intensity and EP amplitude (displayed as 
in Fig. 2: amplitude 1, light symbols and dotted line; amplitude 2, dark symbols and solid line), significant correlation (F>0.05 from Fisher’s test 
included in “linear fit”) is marked with * in the equation box.



Discussion

Figure 6. Top: time course of the EP main wave amplitudes (left ordinate) and hind paw withdrawal reflex intensity (right ordinate) in rats 
treated using the CLH – URE (A) and CLH – THIO – URE (B) protocols. Bottom: the corresponding correlation diagrams of reflex intensity and 
EP amplitude. The same display as in Fig. 5.
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