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For Drosophila as well as for many other insects is peculiar metamorphosis - the change in an
organism from egg stage to larva and chrysalis and, at last, to adult form. The process is accompanied
by profound morpho - functional alterations [1]. On the stage of chrysalis practically all previously
formed systems (with the exeption of Malpigian channels and head ganglia undergo lysis and new
systems are forming instead of them [2]. Imago, i.e. adult flies, after taking off from chrysalis are
practically postmitotic organisms. Only the cells of the reproductive system and middle gut continue to
divide, to proliferate [3]. It has been shown that all along the life the cell composition of an adult fly’s
organism is in fact unchanged [4]. As the result of this the organism of adult Drosophila may be
considered as the set of synchronously aging (growing older) cells [5].
Thus the peculiarities of Drosophila’s ontogeny allow to use this organism in experiments that are
aimed at the study of the influence of biogenic EMF on “pure” genetic structures (at the egg stage) as
well as on vigorously proliferating cells (at the stage of larva and chrysalis) or on postmitotic nondividing cells of imago.
In the frame of the presented paper the flies’ longevity and various parameters reflecting their
vitality are studied after the influence of thermal stress and biogenic EMF on chrysalises.
Material and methods
The outbreed Oregon-R wild type laboratory population of Drosophila melanogaster was
used in the experiments. The eggs were laid down into three-liter glass vessels containing a standard
medium composed of sugar, agar, dried yeast, semolina porridge and mold inhibitor nipagin. They were
constantly kept at +250 C, the humidity of the experimental cabinet was 40-60% RH. Proper
administration of light (12 hours of light and 12 hours of darkness) was employed. Flies were
kept in three-liter vials until the end of metamorphosis.
On the 3d day of the stage of chrysalis flies underwent the influence of the two different heat shock
regimes: a) 120 min. at 370C - the "activating" heat shock regime (AHS); b) 120 min. at 400C - the
"depressing" heat shock regime (DHS). In our previously done experiment s these regimes were selected
in such a way that the first one would not evoke 30-40% mortality among chrysalises and the other one
(DHS) would do it.
Three groups did not undergo the influence of biogenic EMF this is the normal control group, the
control group for HSA flies and the one for HSD flies.
The other groups brought about four experimental groups that differed one another by the quality
of electromagnetic information they experienced. The samples of normal and HS-treated chrysalises
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(activated or depressed) were placed into the input “beaker”-electrodes of the device BICOM. Two plan
hand electrodes and Magnetic Depth Probe electrodes were used to direct biogenic EMF onto three-liter
glass vessels with chrysalises of experimental groups. During the influence the electrodes were placed
perpendicularly one another. The BICOM and the metal box containing input electrodes (to shield them
against background noise) were grounded.
The modulation of the acquired biogenic EMF was done using the program ‘A 1, frequency run
10”, continuously, 1 min.
Experimental groups were influenced 4 times a day with 30 min. interval between every session.
Thus there were 7 studied groups each of 2000 specimens.
In the table 0. the source-organism and acceptor of the transduced electromagnetic information
are presented.
Table 0.
N of
REGISTRATION
on the INPUT
on the OUTPUT
group
1
intact NORMAL - N
2
CONTROL HSA - A
3
CONTROL HSD - D
4
A-N
HSA
NORMAL
5
D-N
HSD
NORMAL
6
A-D
HSA
HSD
7
N-D
NORMAL
HSD
 On the 3d day after the eclosia of imago flies of every group were transferred into 0.5 liter vials
containing 50 ml of food substance, approximately 600-700 entities in each vial. Females and males lived
together. Groups N, A and A-N, D-N consisted of 6 vials, but groups D, A-D and N-D consisted of 4
vials each because of high rate mortality (30-40%) on pre-imaginal stages. Food substrate was changed
every other day.
 The mortality of the flies was estimated twice a day (at the morning and at the evening) by
observation of vials and counting the number of dead Drosophila. On the basis of this data, the mean life
span (MLS) was calculated for every group. The Maximal Life Span was calculated as the mean life
span of the last 10% of flies from a total populations.
Besides, in all groups we estimated the indices that characterize vitality of flies such as: the body weight,
the intensity of metabolism (by the quantity of exhaled CO2), the resistance to starvation and heat shock,
fecundity of females and the flies’ mortality on pre-imaginal stages in the generation F1 (the offspring of
experimental flies)
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 body weight (mg) was estimated by weighting of 500 males and 500 - 10 times, with 50 specimens
every time)
 the intensity of metabolism ( mmol/ml ?? ) was assessed from the quantity of exhaled by flies
CO2 . For this the sample of 50 specimens separated by gender was left for 3 hours in a well-isolated
vial. Then 0.8 ml of air was taken from within a vial using a syringe and cautiously injected into the input
channel of the gas-analyzer ‘’. The device estimated the quantity of CO2 in 0.8 ml of the air. For every
group 20 samples were prepared, 10 samples of males and 10 of females. Finally we calculated the
quantity of CO2 exhaled in a 1 min. by 1 mg of body weight because in different experimental groups
flies had different weight and the time spend by them in the vials of gas-analyzer also slightly varied.
 the females’ fecundity (egg/day) - on the 3d day after metamorphosis was completed 1 male and 1
female were placed into a vial with food for 24 hours. 10 vials for every group were prepared. We
counted the mean quantity of eggs laid down to the end of a day for every group of vials.
 flies’ mortality in F1(imago/eggs %) generation was estimated as the quantity of imago taking off
from the eggs laid down by females of P generation (by ‘parents’ from experimental groups)
 Starvation resistance (hours): 50 specimens were placed in a vial without food at 220C. The time
of the death of every fly was recorded. Twenty vials (10 with males and 10 with females) were prepared
for every group of the experiment.
 Heat shock stress-resistance (number of dead/total number %): 50 specimens (25 of males and
25 of females) were maintained in a vial with food at 400C for 150 min. The quantity of dead flies in a
vial was counted 18 hours later. Ten vials were prepared for every group of the experiment.
Statistical analysis was done using statistical program "STATGRAPHICS" [6].
Results and discussion
The stage of chrysalis is the stage with maximal activity of system’s formation high [Medvedev
N.N.,1968; Ginter E.K.,1978]. That is why it is plausible to expect that the influence of high
temperature on chrysalises may induce dramatic alterations in its program of development.
As it can be seen from table 1 the weight of males was slightly changed after the influence of
temperature on chrysalises. We did not find significant differences of the weight from the intact value in
group A as well as in group D.
At the same time if the weight of females from group A practically does not very then in group D
the applied thermal treatment decreases the weight of females.
The following after a heat shock influence of biogenic EMF cause considerable alterations of
males’ and females’ weight.
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Table 1. The Mean Weight of flies
weight of
males (mg)
groups
Mm
N
0.890.01
A
0.910.03
D
0.890.01
A-N
0.90.01
D-N
0.940.01 p<0.005

t

-0.63
0.00
0.71
-3.54

females (mg)
Mm
1.370.012
1.360.01
1.30.01 p<0.009
1.330.01
1.440.02 p<0.01

t

0.00
2.68
1.34
-2.83

In the groups of depressing HS (Table 2.) the treatment of chrysalises with biogenic EMF brought
about the increase in the weight only females from the group A-D (the transmission of the e.m.
information from ‘activated’ chrysalises)

Table 2. The Weight of HS-depressed flies
males
t
groups
Mm
D
0.890.01
A-D
0.910.01 -1.41
N-D
-0.45
0.90.02

females
Mm
1.30.01
1.360.01 p<0.004
1.280.02

t

-4.24
0.45

From the discussed above results one may draw a conclusion that in certain conditions acting
biogenic EMF may modify the normal development of flies resulting in the body weight increase.
Moreover this factor may eliminate the negative effect of stressing thermal shock on weight and recover
its normal values.
Because body weight varied in different groups during the estimation of the metabolic intensity in
flies’ organisms the index was not calculated for one specimen but it was done for mg of body weight in
a group.
Heat shock significantly decreases the metabolism of females from D group (table 3).
Biogenic EMF of HS depressed chrysalises increases the rate of metabolism of ‘normal’ males
from group D-N.
Table 3 The rate of metabolism (according to CO2 concentration)
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groups

males
t
Mm
N
10.88  0.63
A
-1.56
12.92  0.65
D
-1.94
12.36  0.43
A-N
-1.73
12.19  0.42
D-N
-3.42
13.83  0.59***
* - p < 0.05; ** - p < 0.01; *** - p < 0.001.

females
Mm
22.42  1.35
21.73  0.65
16.18  0.86***
21.18  0.75
22.96  1.24

t
0.46
3.90
0.80
-0.29

In the groups of depressing HS (Table. 4) the influence of biogenic EMF slightly decreases the
metabolism of male from the group N-D and increases it of female from the group ‘A-D’.
It is possible that the information encoded in the spectrum of e.m. waves of chrysalises may induce
opposite alterations in the metabolism of intact flies. As we shown it depends on the organisms that
situated in the input electrodes. If the EMF of HSD chrysalises are influencing in which metabolism was
increased by HS then the metabolic rate turns to be increased. If the influencing EMF carries
information about normal metabolic rate (or about processes controlling its normal value) then the HSincreased rate of metabolism decreases.

Table 4 The rate of metabolism (according to CO2 concentration) in groups of DHS
groups
males
females
t
t
Mm
Mm
D
12.36 + 0.43
16.18 + 0.86
A-D
11.83 + 0.61
0.71
19.79 + 0.72**
-3.22
N-D
10.62 + 0.70*
2.12
18.24 + 1.16
-1.43
The resistance of males from experimental groups to the condition of complete food deprivation
(mean life span - hours) varies though these variations (groups A and A-N) are not well expressed
(p<0.05, Table 5.). It seems to be true that females are more sensitive to the influence of temperature
and EMF. The starvation resistance of females appears decreased compare to the intact control in group
D, A-N, D-N.
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Table 5. Mean life span of flies in the conditions of starvation (hours)
groups males
females
t
Mm (hours)
Mm (hours)
N
19.13 + 0.14
44.85 + 0.42
A
18.71 + 0.14*
2.12
44.39 + 0.48
D
19.44 + 0.15
-1.51
39.11 + 0.48***
A-N
19.52 + 0.14*
-1.97
43.42 + 0.44*
D-N
18.96 + 0.14
0.86
42.15 + 0.43***

t
0.72
9.00
2.35
4.49

It is interestingly that while mean life span of males from A group was decreased than their
maximal life span turned to be increased (compare group a from table 5 and 6). Maximal life span
become shorter in group D-N (table 6) while mean life span is left unchanged. With regard to females
one can say that depressing HS decreases both their mean and maximal life span in the condition of
starvation.
Table 6. Maximal life span of flies in the conditions of starvation (hours)
groups males
females
t
t
Mm (hours)
Mm (hours)
N
26.38 + 0.26
61.68 + 0.47
A
25.64 + 0.23*
2.13
63.22 + 0.35*
-2.32
D
26.78 + 0.20
-1.22
58.76 + 0.49***
4.57
A-N
25.76 + 0.20
1.89
61.24 + 0.49
0.91
D-N
25.20 + 0.16**
3.87
60.82 + 0.50
1.52
The application of bioresonance influence to flies of HS depressed groups acts upon the starvation
resistance of males and females in contrary ways. If both mean and maximal life span of females in
group N-D grows than for males that indices are decreased in group A-D, and in group A-D only mean
life span is decreased (Table. 7,8).
Table 7. Mean life span of HS depressed flies in the conditions of starvation (hours)
groups
males
females
t
t
Mm
Mm
D
19.44 + 0.15
39.11 + 0.48
A-D
17.91 + 0.14***
7.46
39.79 + 0.46
-1.02
N-D
18.50 + 0.13***
4.74
41.06 + 0.40**
-3.12 ¦
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Table 8. Maximal life span of the HS depressed flies in the conditions of starvation (hours)
groups
males
t
females
t
t
t
Mm (hours)
Mm (hours)
D
26.78 + 0.20
58.76 + 0.49
A-D
25.12 + 0.21***
5.72
57.48 + 0.52
1.79
N-D
26.40 + 0.23
1.25
60.93 + 0.60**
-2.80
The lethality of imago after 18 hours of heat shock is distinctly increased only in D group while
comparing to the intact value (Table. 9). Quite unexpected was the result of significant increase in the
lethality of females and males from group A-N and only females from group D-N. The influence of
biogenic EMF have never caused such profound decrease in the vitality of flies.
Table 9. Heat-shock resistance. Lethality (%) of flies after 18 hours of heat shock.
groups males
females
t
t
Mm (%)
Mm (%)
N
14.20 + 2.67
17.80 + 3.31
A
11.20 + 2.46
0.83
12.45 + 2.67
1.26 ¦
D
71.20 + 5.25***
-9.68
73.85 + 2.99***
-12.57
A-N
56.95 + 4.79***
-7.80
56.95 + 4.79***
-6.72
D-N
43.15 + 5.21***
-4.95
26.35 + 3.54
-1.76
The effects of biogenic EMF on HS-resistance were not so pronounced in groups of depressing
HS: lethality of males was increased in group A-D and lethality of females was decreased in group N-D
(Table. 10).
Table 10. Heat-shock resistance. Lethality (%) of flies after 18 hours of heat shock.
groups males
females
t
t
Mm (%)
Mm (%)
D
71.20 + 5.25
73.85 + 2.99
A-D
85.80 + 3.27*
-2.36
75.40 + 4.03
-0.36
N-D
77.25 + 4.31
-0.89
59.55 + 4.07*
2.38
Fecundity of females was not changed neither after HS treatment nor after the influence of biogenic
EMF (Table 11.)
Table 11. Mean Fecundity of females (egg/day)
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groups
N
A
D
A-N
D-N
A-D
N-D

fecundity (egg/day)
Mm
7,84 + 1,37
7,70 + 1,37
9,95 + 2,18
7,11 + 1,48
7,10 + 1,36
9,95 + 1,12
11,60 + 2,01

compare
t
to N
to N
to N
to N
to D
to D

0,07
-0,82
0,36
0,38
-1,19
-1,55

Though the quantity of eggs did not very significantly (Tab.11) the quality did because the rate of
the mortality of the flies of F1 generation on pre-imaginal stages (before the completion of
metamorphosis) significantly varied from group to group (Table. 12). The survivorship of immature
forms of flies was especially high in groups A, A-N, D-N. The highest mortality was observed in group
D - it was almost 6 fold higher than in intact group. As it was noted in ‘material and methods’ almost the
same rate of mortality (40%) was observed in this group among chrysalises of P generation.
Table 12. The quantity of the survived flies in F1 generation related to the quantity of the eggs laid
down by the females of P generation (%)
groups imago/eggs %
compare
t
Mm
N
81.63 + 3.95
A
94.94 + 1.59**
to N
-3.13
D
14.93 + 7.30***
to N
8.04
A-N
91.39 + 2.53*
to N
-2.08
D-N
97.65 + 1.15***
to N
-3.89
A-D
31.21 + 8.62
to D
-1.44
N-D
39.93 + 7.40*
to D
-2.41
The increase in the quantity of the survived flies was determined after the influence of EMF in HSdepressed groups too, though the index was significantly distinct from the value of the HS-depressed
control only in the group N-D
The results of Mean Life Span and Maximal Life Span (MLS and MxLS) obtained for large
populations of the flies of the P generation (not less than 1000 flies in a group) are the most interesting
and representative results of the experiment.
One can see (table 13.) that activating HS practically did not influence on both MLS and MxLS of
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males and females. Whereas depressing HS significantly reduced MLS of flies of both sex (table 13) and
to a certain degree diminished MxLS of males (table 14.) The influence of biogenic EMF considerable
prolonged either MLS (tab.13) or MxLS (tab.14) of females in group A-N
Table 13. Mean Life Span of flies (days)
groups n of flies males
n of flies
t
Mm (days)
N
1983 75.32 + 1.91
2239
A
1926 77.91 + 1.79
to N -0.99
2036
D
1346 65.60 + 2.32** to N 3.24
1277
A-N
1493 79.14 + 1.68
to N -1.50
1811
D-N
1910 76.21 + 1.82
to N -0.34
2046
A-D
1011 72.74 + 1.87* to D -2.40
1193
N-D
1139 70.70 + 2.09
to D -1.63
1201

females
Mm (days)
38.56 + 1.03
39.70 + 1.05
29.67  1.18***
48.03 + 1.31***
40.99 + 1.12
40.25 + 1.21***
38.49 + 1.33***

t
to N -0.78
to N 5.65
to N -5.67
to N -1.60
to D -6.26
to D -4.96

The influence of biogenic EMF on the chrysalises of HS depressed groups allows to raise the MLS
and MxLS of females in groups A-D and N-D (tab. 13,14). For males this effect was significant only in
group A-D - the increased MLS was observed - though less expressed than that for females.
Table 14. Maximal Life Span of flies (days)
groups n of flies males
t
Mm (days)
N
1983 95.75 + 0.99
A
1926 96.25 + 1.13
to N -0.33
D
1346 90.00 + 2.41*
to N 2.21
A-N
1493 96.75 + 1.54
to N -0.55
D-N
1910 95.75 + 1.06
to N 0.00
A-D
1011 91.00 + 1.96
to D -0.32
N-D
1139 91.50 + 1.98
to D -0.48

n of flies
2239
2036
1277
1811
2046
1193
1201

females
Mm (days)
54.50 + 2.10
56.75 + 1.91
52.00 + 2.31
74.50 + 3.59***
58.00 + 2.09
60.00 + 2.65*
61.00 + 3.32*

t
to N -0.79
to N 0.80
to N -4.81
to N -1.18
to D -2.28
to D -2.23

Thus. according to the obtained results we can suggest that:
1. females are more sensitive to the influence of biogenic EMFs than males;
2. biological EMFs more effectively influence on the Mean Life Span than on the Maximal Life Span of
flies
Particular conclusions
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The application of biological EMFs allows either to modify the process of normal development of
flies enhancing their body weight or to eliminate negative effects of a depressing HS normalizing
their reduced weight
A short exposure of chrysalises to the influence of temperature (depressing HS) considerably
reduces the rate of metabolism of females. The influence of biogenic EMFs either recovers the
metabolic intensity up to the level comparable with intact or increases metabolic activity of intact
flies (D-N, males).
It is difficult to explain the effects of EMFs on the resistance of flies to stress stimuli. The starvation
resistance of females become higher and of males smaller after the influence. The HS resistance of
thermally-intact males and females from group A-N become increased. In group D-N the index is
increased only in females. The stress-resistance of HS-depressed flies is lowered in group A-D (only
for males) and increased in N-D (only for females). Presumably sex of flies play a certain role in
reactions of flies on stress stimuli.
After heat shock the survivorship of the flies of the F1 generation during metamorphosis was
enhanced in group A and diminished in group D. It is clear that bioresonance treatment alters not
only the vitality of flies as it is but also the viability of their eggs. As a result the quantity of the flies
that successfully finished metamorphosis is increased in groups A-N and D-N.
The transmission of e.m. information from the chrysalises of group A to group N causes
considerable prolongation of mean and maximal life span of females. The mean life span of HSdepressed females is dramatically increased in both groups A-N and N-D. For males it was observed
only in the group A-D.
General conclusions

The transmission of biogenic EMF from the organisms that underwent stress to intact organisms
allows to reproduce (or replicate ?) in the latter the pattern of system response to stress conditions. In
several instances that influence bring about the increase in vitality of imago (stress-resistance, the
survivorship of parents and their offspring)
By certain regimes of biogenic EMFs it is possible to eliminate negative effects of stress-influence.
That is these fields may play controlling functions in an organism being out of equilibrium (in an
organism in pathologically unstable state)
An improvement of some functions after the influence of EMFs may be accompanied by a
deterioration of another functions because of a ‘reconstruction’ of homeostatic mechanisms of life
maintenance.
Discussion
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The results presented in this report were obtained by the estimation of the system response of the
Drosophila organism. The concrete molecular and biophysical mechanisms that would allow to explain
the obtained results are still unknown. However we can suggest some explanation that can be logical.
In our experiment the influence of HS and EMF was performed of the stage of chrysalis. The
indices characterizing vitality of the organism were studied on the stage of imago (i.e. adult organism).
Thus, after the applied influences young chrysalises passed through the last stage of metamorphosis. On
the stage, almost all physiological systems formed earlier, on the larva stage, either entirely collapse or
fundamentally reorganize its activity (e.g. nervous system). Therefore it would be difficult to suggest
that the observed alterations may be accounted for by the induction of changes in physiological systems
of the organisms. The observed also difficult to explain on the background of biochemical adaptation: it
is well known that proteins taking part in stress adaptation are short living and their life span may
number in several hours. From our point of view the most likely explanation of the results could be
genome adaptation of chrysalises to the applied influences.
Over a long period of time genom have been considered as a closed system - highly conservative
biopolimer matrix that codes information that is necessary for the process of differentiation,
development and normal functioning of an organism. It was supposed that considerable fluctuations
within the organism’s environment can result in either profound disturbances of genetic material
(mutations) or in passing and reversible (at once after the disappearing of a stress stimulus) alterations in
the character of genetic expression. The letter happens, for example, in the situation of heat shock.
However, within the past few years a lot of data have been obtained that make possible to argue
that genom is an open system, as also phenotype is. It directly reacts on any exogenous stimuli [7-10]. It
has been shown the possibility of genom adaptation of animals to low temperatures of their environment,
to low concentration of oxigene in the aier, to heavy phisical activity [8], to pathogenic infections,
oxidative stress, to the stress evoked by heavy mtak loading of an organism [7]. During last years the
biomolecular mechanisms that allow for genom to preserve for a long time adaptive alterations in
unstable environment have been studied. It is supposed that such alterations may occur on the
functional level of genom as well as on its structural level. The first type of alterations is known as
epigenetic inheritance or cellular memory - the preservation of the pattern of genes’ expression induced
by exogenous stimuli in the row of generations [11-15]. On the structural level the tandem amplification
of eucaryote regions of a genom may occur [16], directional (non-random) adaptive mutagenesis [1721] and the translocation of mobile, transposable elements (jumping genes) from their dwelling place to
the specific loci that have adaptive character may happen [22-30].
If it is granted that there are induced directional alterations of a genom then, probably, the
mechanism with high sensitivity and selectivity should exist that is responsible for the transmission of
exogenous stimuli to a genome. Physiological and biochemical processes, which have been revealed and
studied up to now, are not enough reactive and selective to be treated as possible mediators in superfine
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relationships between genome and environment. A great deal of recently appeared data evidence that
ultraweak electromagnetic waves may be the carriers of the regulator information that through various
bioreceptors may be conveyed into genome [31].
Some scientists suppose that the central dogma of molecular biology is obsolete [10,31-32].
Simply, it means that besides the inflow of information from DNA to proteins, the opposite direction of
the process is also feasible and may give rise to the new inherited status of genom. It was verified in
the investigation of the influence of external agents on the phenotype of an adult organism provided
that the influence was applied at early stages of embriogenesis [33]. And it is noteworthy that
electronagnetic fields is supposed to be the carriers of information in the system with the pathway
‘proteins-genes’ [31]. Suppositions like the mentioned above give rise to the concept of ‘wave’ genome.
According to the concept an ‘electromagnetic cocoon’ is associated with the material carriers of
heredity - with genes. This electromagnetic structure possesses ultrafine sensitivity and selectivity to
exo- and endogenous information about any meaningful for a cell (and an organism) alterations in
surrounding conditions. With this in mind it is easier to understand why even vain in its energy e.m.
signals can change the character of gene expression [34-36]. This can happen due to the interaction
between exogenous and endogenous oscillations. It results in appearance of signals coming directly to
genome and changing the pattern of its expression. It is supposed also that effective exogenous EMF
with certain parameters of amplitude and frequency should be so match to parameters of endogenous
EMF that resonance interaction could take place [37-38]. Naturally it is easier to get resonance for an
organism if its electromagnetic matrix comprise in general coherent oscillations and the coherence of
intrinsic oscillations actually was proved. Almost instantaneous reaction of an organism on the chain of
environmental events is well accounted for by resonant character of the ‘cell-environment’ interactions.
Speed, sensitivity and selectivity of the electromagnetic mechanism of regulation of the system
‘environment-genome’ give to an organism certain privileges compare to the classical Darwin’s
organism taking privilege by chance. For pure Darwinistic organism its evolution and inherited
adaptation is based on random ‘successful’ mutations. In this instance, after ‘good’ mutation happened
an acquired adaptive feature may be propagated over all population only much later and will dominate
perhaps in the 10th or 100th generation. In contrast to this adaptive feature can instantaneously appear
and be fixed in genome at once after the meaningful alterations in the environment if the system of
electromagnetic regulation is taken into considerations. These system of statements often bumps into the
objections that argue about the impossibility of such high sensitivity of genome to exogenous EMF.
Indeed, how could an organism with extremely sensitive genome exist in the environment permanently
full of various e.m. oscillations. Such argument seems irrelevant because of the occurrence of
‘biological window’. Adey’s windows [39] are certain region of amplitude and frequency, often they are
quite narrow, where an organism is extremely sensitive to EMF of that parameters even if the energy of
background e.m. noise is higher. [50,41].
Taking into account the ideas of the ‘wave genome’ and ‘open genome’, which is able to reflect
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on structural and functional level important changes in environment and keep them in ‘memory’ for a
long time, we should try to look ones more at our results:
Most likely the influence of stress factors on chrysalises may affect the vitality of imago as follows:
1. by the influence of HS on physiological status of developing flies;
2. by an increase in the rate of random mutations;
3. by non-random selection;
4. by the production of HS-proteins (or stress proteins) [42];
5. by preservation over long period of time of the changes in genetic activity;
6. by the appearance of adaptive alterations on the structural level of genome (so called "directed
mutagenesis).
Now we step to the analysis which supposition is appropriate for the explanation of our results.
For every one of them one paragraph would be devoted.
1. It is known that the stimulus enhancing vitality should be moderate by its intensity and applied to the
physiological systems of an organism several times [43]. However, in our experiments thermal
stress was quite strong by its energy and was applied only one time. Contrary to this, biogenic EMFs
were very weak (0.2-0.4 mkV) and influenced 4 times. Besides, the impossibility to preserve
adaptive reactions by physiological systems that passed through metamorphosis with profound
reformation of tissues is in poor agreement with the supposition No 1.
2. Practically all spontaneous somatic mutations diminish vitality;
3. The supposed selection might take place only in the groups of Depressing HS because thermal stress
could be the force of pressure. Moreover, we should emphasize that vitality in that group (D
control) was decreased
4. If HS-proteins would be long-lived proteins then the effects observed on the stage of imago could be
explained by the production of a huge number of HS-proteins in the cells of chrysalises after Heat
Shock. Then that proteins could effectively defend imago against stresses during periods of
ontogeny. However, the proteins are short-lived [44,45], the life span of many of them not longer
than several hours.
Therefore, in the frame of the first four versions it is practically impossible to explain how the
strong influence (or strong stimulus + weak EMF) applied on the early stage of the flies’ ontogeny could
lead to the increase in the vitality of imago.
From the other point of view the proposed events on structural and functional level of genome may
be feasible solution for the problem. Thus genom adaptation could occur due to both the regulated
mutations and inherited level of the genes of stress-resistance.
As we shown, the increase in the vitality was observed not only in HS-treated flies but in the group
of intact flies, which experienced biological EMF of the HS-treated chrysalises. Keeping in mind that
the intensity of e.m. signals was very low, one can suppose that the changes were induced not by the
energy of the signals but owing to information recorded in signals about the pattern of the organism’s
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reactions on a stress.
As it was pointed out above, stress factors of an environment influencing on genome may lead to the
changes of vitality [1, 46-49].
As this takes place it is important not only the character and dose of an influence but the current stage of
the organism the influence acts upon. Thus, it was reported that the sensibility of Drosophila embryos
to exogenous factors drops to its minimum after the 3 d hour of the development [46]. Also there is data
proving that the rise of long-lived phenotypes of Drosophila depends on genetic events taking place on
the larva stage of the development [50]. It is found that the Drosophila’s molecular genetic mechanisms
regulating longevity are related to the events that occurred during the first week of their life after
metamorphosis [51]. During the aging (getting older) the responses of a genome on stress conditions are
dramatically changed. In particular, the ability of an organism to switch on stress-genes and, thus, to
produce HS-proteins is significantly reduced [52-53]. From the other hand, it was demonstrated [54]
that the selection of long-lived populations of Drosophila leads to the rise of the increased stress
resistance in such newly-formed subspecies. Besides that populations is characterized by lowered
intensity of metabolism.
All this together is in a good agreement with our data. The author of the discussed article [54]
expressed supposition that stress-resistance and longevity from one hand and the rate of metabolism
from the other hand are related to each other by the methods of antagonistic pleiotropy.
In conclusion:
If there is the correlation between stress-resistance and longevity the non-specific stimulation of
the stress-resistance genes during early stages of development by environmental factors of certain
intensity may be one way to increase vitality and prolong life. The utilization of regulating biological
EMF in the development of new ‘epigenetic geroprotectors’ has an important role.

References
1. Lints F.A. Drosophila // Non-Mammal. Models Res. Aging.-1985.- P. 91-119
2. Mayer P.J., Baker III G.T. Genetic aspects of Drosophila as a model system of eukaryotic aging.Int. Rev. Cytol..- 1985.- 95.-61-1O2
3. Medvedev N.N. Practical genetics - Moscow.: Nauka (Ìåäâåäåâ Í.Í. Ïðàêòè÷åñêàÿ ãåíåòèêà.- Ì.:
Íàóêà.- 1968.- 294 ñ.)
4. Ginter E.K., Bulyzhenov V.E. The determination of Drosophila’s imaginal disks and its genetic
regulation. In: Drosophila in experimental genetics. - Novosibirsk: Nauka.- (Ãèíòåð Å.Ê.,
Áóëûæåíêîâ Â.Ý. Äåòåðìèíàöèÿ èìàãèíàëüíûõ äèñêîâ äðîçîôèëû è åå ãåíåòè÷åñêàÿ ðåãóëÿöèÿ. Â ñá.:
Äðîçîôèëà â ýêñïåðèìåíòàëüíîé ãåíåòèêå.- Íàóêà.- Íîâîñèáèðñê.- 1978.- 287 ñ.)
5. Ito K., Hotta Y. Proliferation pattern of postembryonic neuroblasts in the brain of Drosophila

14/18
www.hippocampusinstitute.net – info@hippocampusinstitute.net

The influence of biogenic extremely low frequency EMF on vitality and longevity of fruitflies
Drosophila melanogaster

melanogaster // Dev. Biol.- 1992.- 149.- pp. 134-148
6. STATGRAPHICS. USER'S GUIDE, Vol. 1-6, 1987
7. Skandalios G. Genom responce to stressing exogenous influences : antioxidant genes of maize. In:
The problems of genetics and the theory of evolution.- Novosibirsk: Nauka (Ñêàíäàëèîñ Äæ. Ã.
Ãåíîìíûé îòâåò íà ñòðåññèðóþùèå âíåøíèå âîçäåéñòâèÿ: àíòèîêñèäàíòíûå ãåíû êóêóðóçû. Â ñá.: Ïðîáë.
ãåíåòèêè è òåîðèè ýâîëþöèè.- Íîâîñèáèðñê, Íàóêà.- 1991.- 305 ñ.)
8. Zotin A.I., Zotina R.S. The phenomenological theory of the development, growth and aging of an
organism.- Moscow: Nauka (Çîòèí À.È., Çîòèíà Ð.Ñ. Ôåíîìåíîëîãè÷åñêàÿ òåîðèÿ ðàçâèòèÿ, ðîñòà è
ñòàðåíèÿ îðãàíèçìîâ.- Ì.: Íàóêà.- 1993.- 364 ñ.)
9. McClintock B. The significance of responses of the genome to challenge // Science.- 1984.- Vol.
226.- pp. 792-801
10. Ho M.-W. On not holding nature still: evolution by process, not by consequence.
Evolutionary Processes and Metaphors (Ed. by M.-W. Ho and S.W. Fox).- 1988.- John Wiley &
Sons.- 257 p.
11. Jablonka E., Lachmann M., Lamb M.J. Evidence, mechanisms and models for the inheritance of
acquire characters // J. Theor. Biol..- 1992.- v. 158.- N2.- pp. 245-268
12. Jablonka E., Lamb M.J. The inheritance of acquired epigenetic variations // J. Theor. Biol..1989, v. 139.- p. 69-83
13. Holliday R. The inheritance of epigenetic defects // Science.- 1987, v. 238.- p. 163-170.
14. Jablonka E., M.J.Lamb, Lamarckism and Ageing // Gerontology.- 1990.- 36.- P. 323-332.
15. Jablonka E. Inheritance Systems and the Evolution of New Lewels of Individuality // J. theor.
Biol..- 1994.- 170.- pp. 301-309.
16. Gvozdev V.A., The Variability of geterochromatic regions of the eucariote genome in connection to
their possible biological role (by the example of Drosophila melanogaster) // Molecular biology.1993.- volume 27, issue 6, number 6 (Ãâîçäåâ Â.À. Èçìåí÷èâîñòü ãåòåðîõðîìàòè÷åñêèõ ðàéîíîâ ãåíîìà
ýóêàðèîò â ñâÿçè ñ èõ âîçìîæíîé áèîëîãè÷åñêîé ðîëüþ (íà ïðèìåðå Drosophila melanogaster) // Ìîëåê.
áèîë..- 1993.- ò. 27, âûï. 6.- N 6.- ñ. 1205-1217.)
17. Cairns J., Overbaugh J., Miller S. The origin of mutants. Nature (London).- 1988.- 335.- pp. 142145.
18. Cairns J. Directed mutation. Science (Washington, D.C.).- 1993.- 260.- pp. 1221-1222.
19. Foster P.L., Cairns J. Mechanism of directed mutation.- Genetics.- 1992.- 131.- pp. 783-789.
20. Shapiro J.A. Adaptive Mutation: Who's Really in the Garden? // Science.- 1995.- Vol. 268.- pp.
373-374.
21. Rosenberg S.M. In pursuit of a molecular mechanism for adaptive mutation // Genome.- 1994.Vol. 37.- pp. 893-899.
22. Georgiev G.P. Mobile genetics elements in animal cells and their biological significance // Europ. J.
Biochem..- 1984.- 145.- pp. 203-220.

15/18
www.hippocampusinstitute.net – info@hippocampusinstitute.net

The influence of biogenic extremely low frequency EMF on vitality and longevity of fruitflies
Drosophila melanogaster

23. Kaidanov L.Z. Genetic processes during a long-term selection. in: The problem of genetics and the
theory of evolution .- Novosibirsk: Nauka (Êàéäàíîâ Ë.Ç. Ãåíåòè÷åñêèå ïðîöåññû ïðè äëèòåëüíîé
ñåëåêöèè. Â ñá.: Ïðîáëåìû ãåíåòèêè è òåîðèè ýâîëþöèè.- Íîâîñèáèðñê: Íàóêà. Ñèá. îòä-íèå, 1991.- 305
ñ.)
24. Hesin R.V. The instability of genome // Molecular biology.-1980.-v.14 (Õåñèí Ð.Â. Íåïîñòîÿíîñòâî
ãåíîìà // Ìîëåê. áèîë..- 1980.- Ò. 14.- Ñ. 1205.)
25. Gerasimova T.I. Molecular basis of hybride disgenesis // Genetics.- 1985.- v.21.-p5. (Ãåðàñèìîâà
Ò.È. Ìîëåêóëÿðíûå îñíîâû ãèáðèäíîãî äèñãåíåçà // Ãåíåòèêà.- 1985.- Ò. 21.- Ñ. 5.)
26. Korochkin L.I. The value of genetic transposable elements for evolution: a hypothesis // Cytology
and genetics (Êîðî÷êèí Ë.È. Ýâîëþöèîííîå çíà÷åíèå ãåíåòè÷åñêèõ ïîäâèæíûõ ýëåìåíòîâ: Ãèïîòåçà //
Öèòîëîãèÿ è ãåíåòèêà.- 1983.- N 4.- Ñ. 67.)
27. Orgel L.E., Crick F.H.C. Selfish DNA: the ultimate parasite // Nature.- 1980.- 284.- pp. 604607.
28. Moller J., Kingsman A.J., Kingsman S.M. Ty, an endogenous retrovirus of yeast // Yeast.- 1986.Vol. 2.- pp. 145-152.
29. Campuziano S., Balcells L., Villares R. et al. Express function of Hairy-wing utations caused by
gypsy and copia insertion within structural genes of the achaeta-scute locus of Drosophila //
Cell.- 1986.- Vol. 44.- pp. 302-312.
30. Arnault C., Dufournel I. Genome and stresses: reactions against aggressions, behavior of
transposable elements // Genetica.- 1994.- Vol. 93.- pp. 149-160.
31. Chirkova A.N. Wave nature of the regulation of genetic activity. An alive cell is a photon computer
// Achievements in modern biology.-1994.-Vol.114, No 6.- p.659-678 (in Russ.)) (×èðêîâà Ý.Í.
Âîëíîâàÿ ïðèðîäà ðåãóëÿöèè ãåííîé àêòèâíîñòè. Æèâàÿ êëåòêà êàê ôîòîííàÿ âû÷èñëèòåëüíàÿ ìàøèíà //
Óñïåõè ñîâðåìåííîé áèîëîãèè.- 1994.- ò. 114, âûï. 6.- ñ. 659-678.)
32. Pollard J.W. New genetic mechanisms and their implication for the formation of new species //
Evolutionary Processes and Metaphors . Ed. by M.W. Ho & S.W. Fox.- Chichester-New YorkBrisbane-Toronto-Singapore . JOHN WILEY & SONS. - 1988.- p.63-85
33. Klose J., Howlet S.K., Barton S.C., Surani M.A., Gurtmann I., Reik W. Adult phenotype in the
mouse can depend on epigenetic events in the early embryo: [Abstr.] 2nd Mammal. Genet. and Dev.
Workshop, London.- 1991
34. Jacobson J.I. Influence of electromagnetism on genes and associated structures // Israel J. Med.
Sci..-1994.- v. 30, N 3.-pp. 245-248.
35. Goodman R., Blank M., Lin H. et al. Increased levels of hsp70 transcripts induced when cells are
exposed to low frequency electromagnetic fields // Bioelectrochemistry and Bioenergetics.- 1994.33.- pp. 115-120
36. Blank M., Khorkova O., Goodman R. Changes in polypeptide distribution stimulated by different
levels of electromagnetic and thermal stress // Bioelectrochemistry and Bioenergetics.- 1994.-

16/18
www.hippocampusinstitute.net – info@hippocampusinstitute.net

The influence of biogenic extremely low frequency EMF on vitality and longevity of fruitflies
Drosophila melanogaster

33.- pp. 109-114
37. Lawrence A.F., Adey W.R. Nonlinear Wave Mechanisms in Interactions between Exitable Tissue
and Electromagnetic Fields // Neurological Research.-1982.-4, ¹1-2. - P. 115-153.
38. Andreyev E.A., Bely M.U., Cit’ko S.P. The occurance of oun characteristic frequencies in a human
organism // Reports of AS USSR, Biology.- 1984 (Àíäðååâ Å.À., Áåëûé Ì.Ó., Ñèòüêî Ñ.Ï. Ïîÿâëåíèå
ñîáñòâåííûõ õàðàêòåðèñòè÷åñêèõ ÷àñòîò îðãàíèçìà ÷åëîâåêà // Äîêëàäû ÀÍ ÓÑÑÐ, Ñåð. Áèîë.,
1984.- ¹10.- ñòð. 60-63.
39. Adey W.R. Frequency and power windowing in tissue interactions with weak electromagnetic fields
// Proc. IEEE.-1980.- 63, ¹1.- P.119-123.
40. Blank M. Biological effects of electromagnetic fields // Bioelectrochemistry and Bioenergetics.1993.- 32.- pp. 203-210.
41. Kwee S., Raskmark P. Changes in cell proliferation due to environmental non-ionizing radiation. 1.
ELF electromagnetic fields // Bioelectrochemistry and Bioenergetics.- 1995.- 36.- pp. 109-114.
42. Fracella F., Rensing L. Strebproteine: Ihre wachsende Bedeutung in der medizin //
NaturWissenschaften - 1995.-82.-p. 303-309
43. Arshavky I.A To the theory of individual development (biophysical aspects) // Biophysics.- 1991.v.36.- issue 5.- p.866-878 (Àðøàâñêèé È.À. Ê òåîðèè èíäèâèäóàëüíîãî ðàçâèòèÿ (Áèîôèçè÷åñêèå
àñïåêòû) // Áèîôèçèêà.- 1991.- ò. 36, âûï. 5.- ñ. 866-878.)
44. Pachomov V.M. The basics of the modern theory of stress and non-specific adaptative syndrome in
plants // Cytology.- 1995.-v.7- No 1/2.-p.66-91 (Ïàõîìîâà Â.Ì. Îñíîâíûå ïîëîæåíèÿ ñîâðåìåííîé òåîðèè
ñòðåññà è íåñïåöèôè÷åñêèé àäàïòàöèîííûé ñèíäðîì ó ðàñòåíèé // Öèòîëîãèÿ.- 1995.- ò. 7, N 1/2.- ñ.
66-91.)
45. Alexandrov V.Ya., Kisl’uk I.M. The reaction of cells on heat shock: physiological aspect // Cytology
- 1994.- v.36.- No 1.-p.5-59. (Àëåêñàíäðîâ Â.ß., Êèñëþê È.Ì. Ðåàêöèÿ êëåòîê íà òåïëîâîé øîê:
ôèçèîëîãè÷åñêèé àñïåêò // Öèòîëîãèÿ.- 1994.- ò.36, N 1.- ñ.5-59.)
46. Ho M.-W., Stone T.A., Jerman I. et al. Brief exposures to weak static magnetic field during
early embryogenesis cause cuticular pattern abnormalities in Drosophila larvae // Phys. Med.
Biol..- 1992.- v. 35, N 5.- pp. 1171-1179.
47. Blank M., Khorkova O., Goodman R. Changes in polypeptide distribution stimulated by different
levels of electromagnetic and thermal stress // Bioelectrochemistry and Bioenergetics.-1994.33.- pp. 109-114.
48. Craig E.A. The heat-shock response // Crit. Rew. Biochem.- 1985.- vol. 18.- pp. 239-280.
49. Holliday R. The Inheritance of Epigenetic Defects // Science.- 1987.- v. 238.- pp. 163-170.
50. Buck S., Nicholson M., Dudas S. e.a. Larval regulation of adult longevity in a genetically-selected
long-lived strain of Drosophila // Heredity.- 1993.- 71.- pp. 23-32
51. Arking R., Wells R.A. Genetic alteration of normal aging processes is responsible for extended
longevity in Drosophila // Devel. Genetics..- 1990.- 11.- pp. 141-148.

17/18
www.hippocampusinstitute.net – info@hippocampusinstitute.net

The influence of biogenic extremely low frequency EMF on vitality and longevity of fruitflies
Drosophila melanogaster

52. Heydari A.R., Takahashi R., Gutsmann A. et al. Hsp70 and aging // Experientia.- 1994.- 50.- pp.
1092-1098.
53. Fleming J.E., Reveillaund I., Niedzwiecki A. Role of oxidative stress in Drosophila aging //
Mutat. Res. DNAging: Gen. Instab. and Aging.- 1992.- Vol. 275, N 3-6.- pp. 267-279.
54. Parsons P.A. Inherited stress resistance and longevity: a stress theory of ageing // Heredity.- 1995.75.- pp. 216-221.

18/18
www.hippocampusinstitute.net – info@hippocampusinstitute.net

