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The present study was undertaken to prove if the presently dominant quan- ~ Accepted date: January 20, 2016
titative “structure-activity relationship” theory of molecular signaling by means of ~ Published date: January 25, 2016
chemical/physical binding, should rather be replaced by information processing
using electromagnetic wave transmission.

Rats after a steady-sate isoflurane N,O/O,-anesthesia were exposed to
electromagnetic waves and the speed of recovery measured at regular intervals
determining nociception, balancing on a rotary rod, and vigilance (EEG). Com-
pared to recovery rate without exposure to electromagnetic waves the same animals
demonstrated no difference in the return of nociception, a significant (p< 0.05)
faster ability for balance on a rotary rod and a highly significant (p< 0.005) faster
return in higher cortical centers and vigilance.

These preliminary data underline the connotation, that recovery from an- DOI: 10.15436/2377-1364.16.480
esthesia can be hastened by means of sinusoidal electromagnetic waves possible
via activation of mitochondrial ATP turnover.
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Introduction

Rapid reversal of the depressive effects of anesthesia and the recovery of reflex control after ambulatory surgery is of
paramount importance for the patient in order to regain consciousness and reflex activity, to ambulate and shorten the period in the
PACU (post anesthesia care unit). When using volatile anesthetics, recovery from anesthesia is accomplished by means of a decline
in the concentration equilibrium within the central nervous system, which is dependent from a decline of concentration within the
vascular compartment and corresponds with concentration within the alveoli. While an increase in the respiratory rate may to a
certain degree results in a faster decline in the concentration of the anesthetic in different compartments, this is limited by the blood/
gas equilibration ratio of the anesthetic. And although the introduction of short acting volatile agents of the newer generation such
as desflurane and sevoflurane has markedly shortened recovery time!'?, there is, however, still a demand to shorten this period.
Especially, by regaining reflex control, patients are able to ambulate earlier after anesthesia, there is a lesser incidence in morbidity
and side-effects, especially PONV and respiratory depression.

m Copy rights: ©2016 Freye, E. This is an Open access article distributed under the terms of Creative Commons
Attribution 4.0 International License.
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Since previous in-vitro data have demonstrated that
cells emit special infrared spectral’), it was tested if normaliza-
tion of neuronal cell function, after being exposed to a volatile
anesthetic, can be hastened by applying electromagnetic waves.
Such assumption was derived from data of other researchers,
who conclusively demonstrated an activation of specific cell
functions by corresponding low frequency (>20 kHz) electro-
magnetic wavest®l. We therefore set out to test this hypothesis in
the whole animal comparing recovery rates with a placebo-con-
trolled group. By exposing rats to quartz-generated pulsed high
frequency low energy sinusoidal waves after the volatile anes-
thetic isoflurane, it was tried to reverse the cortical functional
deficits while at the same time evaluating changes in electroen-
cephalographic (EEG) activity.

Materials and Methods

Following approval by the local Committee for Animal
Research of the county of Northrhein-Westfalia, 15 male wistar
rats were incorporated in the experimental design. With a mean
weight of 317 g (+20 SD), and a previous free access to water
and pellet feeding ad lib, they were retained from food the night
before the experiment. On the next morning they were placed
into a plexiglas chamber which was attached to the hose of an
open Q-circle anesthesia machine (Sulla 800V®, Dréiger com-
pany Liibeck/Germany) and exposed to a step-wise increase in
concentrations of the volatile anesthetic isoflurane in a nitrous
oxide/oxygen mixture (3:1) until they lost consciousness and did
not respond to clamping of the base of the tail with a hemostat
(MAC 95). The anesthetic was delivered via a vaporizer (Isoflu-
rane Dréger Vapor, model 19.3 from Dréager company Liibeck/
Germany) and after having attained a steady-state anesthetic/an-
algesic concentration, anesthesia was maintained for 30 minutes.

For evaluation of anesthetic depth, two Ag/AgCl elec-
trodes were pasted to the scalp and the derived electroencepha-
lographic signals fed into a portable computerized EEG machine
(Lifescan®, Diatek company, San Diego, USA) which by means
of Fast Fourier Transformation (FFT) computed the spectral
edge frequency (SEF 95)over a time epoch of 60 sec, comprising
95% of power of all electroencephalographic waves within the
typical EEG spectra alpha, beta, theta and delta.

For measurement of respiratory rate the inspiratory port
of the anesthesia Q-circle was hooked up to a Datex Capnomac®
endexspiratory CO,-measurement system (Datex company, Hel-
sinki, Finland), which determined endexspiratory isoflurane
concentration while integrating the breaths/min. By thus it was
possible to determine respiratory cycles and the isoflurane con-
centrations necessary to induce analgesia in the animals and the
concentration of isoflurane at the end of anesthesia after which
the animals were exposed to room air.

Immediately following anesthesia animals were placed
between two coils, which were hooked up to the control unit
of the Coufal electromagnetic device (Coufal Energy Produc-
tion Inc, Wolfhalden/Switzerland), which was set to continu-
ously deliver quartz generated high frequency(>6 MHz), ampli-
tude-modulated low energy (> 1uWatt/cm?) sinusoidal waves. In
order to determine the state of recovery and the level of cortical
function depression, animals after anesthesia underwent differ-
ent functional tests every 15 s and the corresponding reaction
time recorded evaluating different level of anesthetic action:
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The time span of reaction to clamping the base of the tail with a
hemostat (=recovery of reflex arch of sensory mediation within
the spinal cord).
The time span being able to balance on a rotating rod (=recovery
of muscular spinal-related writhing reflex).
The time span starting to explore the environment by sniffing
and walking (=thalamo-cortical reactivation and an increased
state of vigilance).

Following a period of at least two weeks, they same
animals were exposed to the same protocol this time, however,
without exposure to quartz generated pulsed high frequency, low
energy sinusoidal waves while determining the time span for re-
covery of different levels of higher cortical functions.

Statistical analysis

For the detection of statistical significance between the
two groups regarding difference in reaction times and assuming
approximate Gaussian distribution, the two-tailed paired t-test
was used.
A value of p<0.05 was considered statistically significant.

Results

Mean induction of anesthesia to achieve total blockade
of nociceptive reflex was 516.5 s (£ 78 SD) in the verum and
480 s (114 SD) in the placebo group. Although the time span
for reaching steady state anesthesia was faster in the placebo
group, this was statistically not significant (Table 1). The con-
centration of the anesthetic, necessary to generate analgesia in
both groups, i.e. unresponsiveness to clamping the base of the
tail with a hemostat, endexspiratory concentration of isoflurane
was 1.48 vol% (+ 0.04 SD) in the verum and 1.54 vol% (+ 0.06
SD) in the placebo group (Table 1; ns).

Table 1: Cortical activity as reflected in spectral edge frequency, respi-
ratory rate, time for induction of anesthesia and the necessary isoflurane
concentration in N20O/O2 (3:1) to induce antinociception in both groups
of animals, with and without use of electromagnetic waves (mean +£SD)
SEF= spectral edge frequency of the EEG.

Parameters Control-group | Verum-group

Induction time till unresponsive-

490.0 +114
ness (s)

516.5£78

respiratory rate at end of anesthesia

(cycles/min) 75 69

EEG spectral edge frequency at

steady state anesthesia (Hz) 13 135

EEG spectral edge at point of re-
covery of higher cortical functions 18
(Hz)

endexspir.  isoflurane  concent.
(vol%) with unresponsiveness to
stimulus

21%

1.54 +0.06 1.48 £0.04

Recovery of nociceptive reflex (s) 48.5+£9.5 49.0£20

Recovery of gross muscular

+
strength & balance (s) 358 =100

238 £25*

recovery of grooming, sniffing &

+
exploration of environment (s) 866 + 300

258 + 45%*

Mean +SD; two tailored paired t-test *p < 0.01; **p < 0.005
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Table 2:

Basal ATP-turnover
rate within granulo-

ATP recovery rateaf-
ter isoflurane without

ATP recovery rate
after isoflurane with

cytes sinusoidal waves sinusoidal waves
390 +50 110 £20** 550 £60 "
pmol/10° cells pmol/10° cells pmol/10° cells

Mean + SEM; ANOVA. Significance compared to basal ATP turnover
rate ** p <0.001. Significance following administration with and with-
out sinusoidal waves 'p < 0.001

Following a maintenance period of anesthesia for 30
min, EEG spectral edge frequency (SEF) was 14.8 Hz in the
verum and 14.5 Hz in the placebo group at the end of anesthesia
(ns). In addition to a similar cortical depression as being visu-
alized in the computerized EEG, respiratory rate in both groups
was statistically not different at the end of the anesthesia period
(69 cycles/min in the verum versus 75 cycles/min in the placebo
group; Table 1).

With a mean isoflurane concentration of 1.48 vol% and
1.45 vol% (in N20/0O2) respectively and after 30 min of steady
state anesthesia, mean time for the recovery of the nociceptive
reflex was 49 s (+ 20 SD) in the verum and 48.5 s (= 7.5 SD) in
the placebo group (ns). These data indicate, that in spite admin-
istration of electromagnetic waves, return of nociception was
similar in both groups.

In contrast, mean time to regain ability for balance on
a rotatory rod was faster in the verum compared to the placebo
group (238 s versus 358 s; Figure. 1). Such faster return of the
animal’s ability for regaining balance on a rotating rod was sig-
nificant (p<0.05) favoring the use of the specific electromagnet-
ic waves for reversal of depression. But more so, recovery rate
between both groups was more pronounced and shortened in re-
gard to the return of vigilance. This was demonstrated by a faster
return of spontaneous activity to explore the environment. By
using the electromagnetic waves, meantime span till recovery of
such higher cortical function (grooming, sniffing, exploration of
environment) was 258 s in the verum and 866 s in the placebo
group. These data demonstrate a highly significant difference (p
<0.001, Figure. 1) and a 3-fold faster return of higher cortical
functions, as being visualized in the SEF of the EEG with values
of 19 Hz in the control and 21 Hz in the verum group.
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Figure 1: Difference in recovery times (mean +SD in s) following ex-
posure to isoflurane-N,0/O, for 30 min, with and without the use of
amplitude-modulated waves. No difference in regard to recovery of

nociception, while improvement in balance and vigilance is significant
between the two groups.
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Discussion

High-frequency electromagnetic field waves presently
are being discussed repetitively to induce effects on biological
systems. Field waves, similar to those used by communication
telephones, have been demonstrated to induce firing rate of neu-
rons of the CNS by 3-5fold™. In addition, cognitive-protective
and cognitive enhancing effects, both in normal and transgenic
mice destined to develop Alzheimer’s-like cognitive impair-
ment, was demonstrated by others when using high-frequency
electromagnetic field (EMF) waves!®. In regard to such results,
it is not too surprising that the presently applied sinusoidal, am-
plitude-modulated electromagnetic waves were able to reverse
some the depressive effects of an isoflurane/N,O anesthetic mix-
ture on cortical functions. However, in contrast to the protective
and cognitive enhancing effect of electromagnetic waves in trans-
genic mice, the presently used waves do not contain rectangular,
pulsed components such as being used in a mobile phone. They
are of sinusoidal character and have aquartz-generated ultrahigh
frequency of 7.14 megahertz, comprising amplitude-modulated
low energy of harmonic nature. Such waves enclose the energy
spectrum of a healthy organism, which therefore are able to in-
duce resonance in an organism. And since initiation of resonance
is able to induce recovery of a depressed neuronal network, such
mechanism of action seems to be a necessary part to increase the
recovery process from anesthesia. Thus, only when resonance is
evident, neuronal cells have the ability to regain regular, unsup-
pressed function.

In practice, reversal of volatile anesthesia is achieved
by means of shutting off the vaporizer, which is followed by a
drop of the inspiratory concentration of the anesthetic and a de-
cline of the concentration gradient within the CNS followed by
gradual recovery of higher cortical functions. Our data demon-
strate, that such recovery can be accelerated simply by the ap-
plication of sinusoidal amplitude-modulated waves and without
the use of an intravenous agent. As to the mode of action of such
increase of firing rate of cortical cells as demonstrated in the
EEG, an increase of spin and frequency of atoms and electrons
within the mitochondria of cells, as previously demonstrated by
others!, is a likely explanation. Such an explanation is under-
lined by others who had demonstrated in isoflurane-anesthetized
mice and by using a similar evaluation scale as in our experi-
ment, that the anesthetic effect was primarily induced via block-
ade of complex I within the mitochondria, the most relevant site
of synthesis of ATP maintaining sufficient cellular function.
Thus, externally applied waves, aside from a possible increased
rate in ATP-synthesis, augment the electronic spin and oscilla-
tion within atoms of lipid membranes resulting in a faster re-
turn of cellular function. Such proposed mechanism of action
is underlined by unpublished results using the same systems in
human volunteers. There, continuous EEG monitoring was able
to demonstrate conclusively, that in comparison to the dominant
alpha activity within the 7-13 Hz band during the awake and
relaxed state, externally applied sinusoidal waves induce a shift
of the dominant EEG power towards the beta band (13-30 Hz)
activity, an effect, which is characterized by a desynchroniza-
tion of EEG waves and a higher frequency rate. Since such shift
corresponds with a higher state of vigilance!'"!?, it also goes in
hand with a focused response to environmental stimuli, i.e., an
increase in wakefulness. Such assumption is corroborated by the
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present EEG power spectra, which had been derived from the
cortex in our animal study. From a spectral edge frequency with
a mean value of 14 Hz at the end of anesthesia, frequency in-
creased to a mean of 19 Hz. This higher frequency corresponded
with an increase in wakefulness and the resumption of the apti-
tude to explore a new environment!*.

Therefore, the commonly accepted mode of action of
volatile anesthetics by means of an unspecific loss in membrane
potentials within lipid membranes, followed by a deficit in ac-
tivity with a ensuing loss of consciousness and nociception*,
has to be extended. The most likely explanation is the activation
of ATP-synthesis within the mitochondria of neuronal cells by
means of sinusoidal waves, resulting in a faster return of nor-
mal activity and a faster return of wakefulness. This assump-
tion is further underlined by results from cell-culture studies
where general anesthetics significantly inhibited mitochondrial
ATP-synthesis!'>'¢l,

Although recovery of a very basic reflex behavior, the
response to a nociceptive stimulus, did not demonstrate any sig-
nificant difference in animals with and without exposure to si-
nusoidal waves, higher cortical functions such as balancing on a
rotary rod and vigilance demonstrated a faster recovery process.
Especially, the recovery to a point of exploring the environment
is only possible by means of a recuperation of higher cortical
functions from anesthesia. Since such faster recovery was only
seen in animals being exposed to sinusoidal waves, this also was
reflected by a shift of EEG powers spectra from 14 to 21 Hz at
the moment of spontaneous movement. In this regard the elec-
tromagnetic waves may act as a booster of CNS activity once
they get into resonance resulting in a faster recovery after a vol-
atile anesthetic, an important prerequisite as already pointed out
by others!!].

From the underlying data, a new hypothesis is put for-
ward that anesthetics may act on neuronal cells, where receptors
sites act like small antennas (Figure. 2) at which the electrical
sinusoidal waves induce a quantum mechanic and life-induc-
ing turnstile rotation of molecules as demonstrated by other
researchers!'®. Such action in return induces a transmembrane
phosphorylation of ADP to ATP within the mitochondria re-
sulting in a consequential increase of the necessary fuel to run
neuronal cells. While contemporary pharmacology of anesthet-
ics teaches that activity between neuronal cells is regulated via
receptor binding and transmitter flow, such conventional way
of thinking nowadays is being questioned. This is because mi-
crowaves, acoustic waves as well as recently discovered scalar
waves regulate morphogenesis, function of cells, hormonal re-
lease, cellular mitosis, as well as nerve fiber growth!"*-2!1, In ad-
dition, electromagnetic waves have also been shown to increase
the rate of phosphorylation within the cell®?, underlining the
cause for the increase in neuronal activity and the faster recovery
of vigilance in the present study. Presently, it is still unclear if the
applied pulsed sinusoidal waves induce a state of resonance in
neuronal cells, which coincides with a faster recovery of higher
cortical functions. However, the hypothesis that electromagnetic
frequencies are able to transmit information at a much higher
speed than any biochemical signal can by using hormones or
transmitters®! is being increasingly accepted by researchers.
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Figure 2: The proposed mechanisms of action of electromagnetic
waves on cellular function.

Therefore, the presently dominant quantitative “struc-
ture-activity relationship” theory of molecular signaling, which
claims that two structurally matching molecular species ex-
change specific information by chemical/physical binding, also
referred to as the key/lock interaction model, is being questioned
repetitively. This is because such specific molecular interactions
occur only after random collisions between a molecule and a “re-
ceptor”, involving electrostatic, short-range forces, which takes
too much time in order to result in an immediate reaction. Such
a paradox is still unexplained by those researchers adhering to
the widespread theory of information processing. The shortcom-
ings of this approach are illustrated by the widely recognized
failure of “drug design” to produce an expected stereochemical
match with the target “receptor”. Also, in this context it is worth
mentioning that the words “molecular signal” are routinely used
by biologists, yet they do not give a precise physical definition
when it comes to the mediation of an effect.

In conclusion, the above data underline the need for a
change in the way of thinking how agents in general and volatile
anesthetics in particular act on neuronal activity. And although
extensive research is still necessary to completely understand,
how sinusoidal waves interact with biological membranes, the
above study clearly demonstrates that such waves may be a clin-
ical benefit.
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