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Fig. 1 Experimental diagram of rat hippocampal CA1 region

(a) Implanted positions of the recording and stimulation electrodes. (b) Pathways of orthodromic stimulation and antidromic stimulation.
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Fig. 2 Changes of APS latency and amplitude
as the depth of anesthesia increasing
APS was evoked per minute with a stimulation intensity of 0.4 mA.
Example waveforms of APS at the locations denoted by circles on the
A aps curve are shown on the top of the plot and are indicated by @ ,2
and @) . Arrows below the waveforms indicate the stimulation artifacts.
R=40 mg/(kg*min).
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Table 1 Comparing the changes of APS latencies and amplitudes between slow stage and fast stage

R/(mg-kg'smin™)  Number of experiments Stage type Duration/min® AL sps/ms® AA pos/ %™
0 (control) 8 120.00 + 0.00 0.00 + 0.02* -0.1 +2.8%
40 7 Slow stage 59.90 + 33.11 0.26 + 0.02° -29.4 + 12.2°
Fast stage 4.46 + 0.91 1.57 + 0.41 -79.5 £ 12.5
100 8 Slow stage 33.26 + 18.90 0.20 + 0.05" -172 + 79"
Fast stage 3.91 + 1.01 1.33 + 0.83 -78.5 £ 16.7

*Control and slow stage group: one-way ANOVA, F >19.8, P < 0.001.° Control and fast stage group: one-way ANOVA, F>20.1, P <0.001.

" Control »s. slow stage: Dunnett- post hoc test, P <0.01. * Control vs. fast stage: Dunnett-+ post hoc test, P < 0.01. * Slow stage vs. fast stage:

Dunnett-; post hoc test, P<0.01.
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Fig. 3 Comparison of the APS changes among the baseline
I/O curve and the slow stage of deep anesthesia

(a) Baseline I/O curves of APS latency and amplitude. (b) Changes of

APS latency of 1/O curves and during the slow stages (R = 40 and

100 mg/(Kg*min)). * Dunnett-; post hoc test, P <0.03, n=7.
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Fig. 4 Changes of OPS latencies and amplitudes during
the period of deep anesthesia till brain death
The intensity of orthodromic stimulation is 0.4 mA. Example waveforms
of OPS at the locations denoted by circles on the A ps curve are shown
on the top of the plot and are indicated by @ and @ . Arrows below the
OPS waveforms indicate the stimulus artifacts. R=40 mg/(kg*min).
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Fig. 5 Changes of synaptic transmission latencies during the period of deep anesthesia
(a) Example of the changes of Lps, Lops and L. (b) Comparison between AL sps and ALy, * Paired ¢-test, P < 0.001, n=6. R=40 mg/(kg*min).



*384+

SMFEE5EYYIRER

Prog. Biochem. Biophys.

2014; 41 (4)

Table 2 Changes of OPS latencies and amplitudes with different urethane injection rates

R/(mgekg'*min™)  Number of trails Duration/min® Final p/(g*L™) ALgps/ms? AA opsos/ %"
0 (control) 6 120 0 0.10 + 0.08" 2.1 £6.3"

20 5 120 + 44.1% 3.96 + 0.36 1.68 + 0.45 -744 + 11.8

40 7 57.0 £ 28.5 3.62 +1.22 1.39 + 0.20 -58.5 £ 16.7

100 7 32.6 + 18.9 4.45 + 1.35 0.91 + 0.48 -432 £ 17.2

* One-way ANOVA, F> 124, P <0.001. * Control ps. orthos, Dunnett-; post hoc test, P < 0.02. *R=20 mg/(kg*min) vs.
R=40 mg/(kg*min), Dunnett-; post hoc test, P < 0.05. * R=20 mg/(kg*min) ys. R=100 mg/(kg*min), Dunnett-; post hoc

test, P<0.05.
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Fig. 6 Differences of PS latencies and amplitudes between two injection rates

Changes of APS latencies (a) and amplitudes (b) at the turning point. Changes of synaptic transmission delays (c) and OPS amplitudes (d) before OPS

loss. * t-test, P < 0.05.
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Catastrophe of Neuronal Activity in Rat Hippocampus During
The Period of Deep Anesthesia Till Brain Death®

CAO Jia-Yue, FENG Zhou-Yan™, ZHENG Xiao-Jing, CHEN Bai-Lu
(College of Biomedical Engineering and Insirumentation Science, Key Laboratory of Biomedical Engineering of Minisiry of Education,
Zhejiang University, Hangzhou 310027, China)

Abstract Improper usage of general anesthesia may cause fatal damage to the central nervous system. Therefore,
its safety becomes a major concern. In order to reveal the changing patterns of neuronal activity during the period
of increasing anesthetic depth, the present paper investigated the changes of excitability and signal conduction of
neurons in the rat hippocampus during deep anesthesia till brain death with urethane. By using the techniques of
microelectrode array recording and electrical stimulation, we recorded population spikes (PS) in the pyramidal
layer of hippocampal CA1 region that were evoked either by orthodromic stimulation of the Schaffer collateral or
by antidromic stimulation of the alveus. The amplitude and latency of PS were used as indices to evaluate the
changes of neuronal activity. The results showed that as the urethane concentration in the plasma increased, the
amplitudes of PS decreased and the latencies of PS increased, indicating that the urethane suppressed the neuronal
excitability as well as the synaptic transmission and axon conduction. Particularly, there was a turning point that
divided the whole decline period of neuronal activity into two distinct stages: slow stage and fast stage. The
catastrophic decline of fast stage resulted in brain death rapidly. In addition, the urethane concentration in plasma,
rather than the duration of anesthesia, might cause the appearance of turning point. However, the prolonged
duration of slow stage caused by slower injection rate of urethane could also induce more damage to neuronal
functions. These results provide important information for the safe application of narcotics in both animal

experiments and clinic usage.
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