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Abstract

The authors show that in modern biology, life is seen as the ability of living matter,
and namely in medicine — the ability of human body, to maintain the existence in natural
environment. From this perspective, it is extremely necessary to synchronize the activity of
body structures among themselves taking into account the changes of environmental factors.
Achieving the harmony between the body activity and environmental changes is carried out
using an external pacemaker of life processes’ activity, the role of which is performed by the
geomagnetic field (GMF). This became possible due to the fact that the life processes are
cyclical, i.e. they possess rhythmic characteristics, and GMF is an electromagnetic field which

is changing its characteristics rhythmically.

296


http://dx.doi.org/10.6084/m9.figshare.3749121
http://ojs.ukw.edu.pl/index.php/johs/article/view/3760
https://pbn.nauka.gov.pl/sedno-webapp/works/743659

The material for the present study were the data obtained during the neurological
examination of 20 healthy people and 100 patients with remote consequences of CTBI which
were treated in the clinic of autonomic nervous system pathology of the Sl "Institute of
neurology, psychiatry and narcology of the NAMS of Ukraine™.

The results investigations have showed that geomagnetic perturbations, which modify
the GMF parameters, exacerbate the disorders of VNS in patients with remote after effects of
CTBI. It is associated with the increased desynchronization of the activity of suprasegmental
structures of VNS and with breach of brain vascular system’s status that occurs during a
magnetic storm. The acupuncture that is aimed at restoring of synchronization of activity of
suprasegmental structures of VNS significantly reduces its sensitivity to the geomagnetic
disturbances.

Keywords: magnetic storm, closed head injury, autonomic nervous system.

In modern biology, life is seen as the ability of living matter, and namely in medicine
— the ability of human body, to maintain the existence in natural environment [2]. From this
perspective, it is extremely necessary to synchronize the activity of body structures among
themselves taking into account the changes of environmental factors. Achieving the harmony
between the body activity and environmental changes is carried out using an external
pacemaker of life processes’ activity, the role of which is performed by the geomagnetic field
(GMF) [5, 6]. This became possible due to the fact that the life processes are cyclical, i.e.
they possess rhythmic characteristics, and GMF is an electromagnetic field which is changing
its characteristics rhythmically. In turn, GMF is exposed to the external "space" perturbations
that affect its parameters. One of them is the effect of the electromagnetic field of the Sun in
the form of "magnetic storms". The distortions of GMF parameters, arising from this, should
influence the course of vital processes both in healthy and sick organisms. However, in the
available literature, we have not met the data about the influence of GMF parameters’ changes
on the pathogenesis and course of the most widespread pathological processes.
Closed craniocerebral trauma is considered to be one of the most common
pathologies of central nervous system.
Annually 5-7 thousand of traumatic brain injuries per 1 million of population are
registered worldwide (according to the WHO data), among them the mild closed traumatic
brain injuries (MCTBI) are the prevalent (85-90 %) [1, 2, 3]. In Ukraine the annual frequency

of MCTBI makes up from 2 to 6 cases per 1 thousand of population in different regions [4].
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The increase of MCTBI number is accompanied by the growth of neurological complications
from these injuries.

According to the perceptions of pathogenesis of CTBI, adopted for today, the
neurological complications lead to the formation of persistent dysfunction of nonspecific
brain structures, and to the long-term post-traumatic impairment of neuroregulatory systems’
activity (disregulation pathology), that, in interaction with psychological reaction, causes the
formation of symptoms of neurological, psycho-vegetative and cognitive disorders, which
flow with frequent exacerbations and decompensation periods in 30-40% of patients [6, 5].

Disregulation pathology, combined with the neuroplasticity, leads to the formation of
pathological functional systems of the brain [6, 7]. Impairment of structural-functional
organization of brain structures directly related to CTBI, combined with the appearance of
unusual functional systems of CNS leads to the disruption of afferentation in central nervous
system and creates the debilitating burden on the regulatory centers of the CNS, and this, in
turn, exacerbates autonomic changes, i.e. a "vicious cycle" is forming, that changes the
reaction of CNS divisions into the unusual parameters of the external pacemakers
(particularly GMF). In order to overcome the "vicious circle™ there must be an additional
impact from the outside, which normalizes the flow of afferent impulses and thus helps to
restore the reactions on changing the parameters of vital processes’ external pacemaker.
Acupuncture is considered to be one of such impacts.

Based on the above, the aim of this work was to prove the possibility of
normalization of CNS reactions on the geomagnetic disturbances in patients with after effects
of closed craniocerebral injury, using a method of acupuncture.

Materials and research methods

The material for the present study were the data obtained during the neurological
examination of 20 healthy people and 100 patients with remote consequences of CTBI which
were treated in the clinic of autonomic nervous system pathology of the SI "Institute of
neurology, psychiatry and narcology of the NAMS of Ukraine". The age of patients ranged
from 21 to 45 years. Among patients women accounted for 34 %. The age of CTBI in the vast
majority of the surveyed was 3-5 years. The disease course in these patients was quite severe,
as for 1-2 times a year they underwent the in-patient treatment due to decompensation of their
neurological status.

A course of acupuncture consisted of 15 sessions being conducted every other day.
For exposure we used the biologically active points of a head (Es; T»); occipito-cervical zone

(VBao; VBy1; Vis; Vio); abdominal points (Ji4; Jis); points on the upper extremities (Glg;
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Gly1; MCg; Cy; TRs); points on the lower extremities (Ess; Ea4; F1; F2) as well as a point RPg.
Duration of each session does not exceed 30 minutes.

Results and discussion

At admission and during the follow-up examinations patients with CTBI have passed
a complex examination. The first stage of the study was the identifying of the self-assessment
of patients' status. The results of the study are reflected in a table 1.

Table 1
The dynamics of degree of incidence of subjective symptoms of the disorder in

patients with CTBI in terms of MS in the treatment with acupuncture (n=100)

Group before treatment after treatment

on Ia day | onthe a day on the a day

adr:rI]SSI before | date of af?ecrial\% S before date of after

Index MS MS MS MS MS
Headache 53 72 88 69 33 46 30
Dizziness 67 84 88 62 23 23 23
Nausea 40 57 60 49 16 16 13
Noise in ears and head 25 34 37 31 26 30 26
Shaky walk 38 57 61 49 24 20 14
Rapid fatigability 54 84 89 81 16 16 16
Sleepiness 60 85 91 82 26 33 24
Sleep disorders 58 84 85 72 20 24 16

According to table 1 data, the most common complaints on admission were: dizziness,
somnolence, fatigue, headache, and impaired sleep structure. These violations were noted by
more than a half of examined patients. Somewhat less, but still more than a quarter of the
patients complained of nausea, unsteadiness of gait, buzzing in the ears and head.

On the eve of magnetic storm the prevalence of revealed complaints had increased
sharply. If the first group of complaints was noted in more than a half of the patients, but on
the eve of the MB they took place in more than 5/6 of patients. The second group of
complaints was already noted in more than a half of the surveyed. At the peak of the MS it
was maintained the prevalence of complaints, and for fatigue, sleepiness, headache it even
increased — almost all patients have presented them. The day after MS, when the parameters
of geomagnetic field returned to normal, the prevalence of disorders remained at the level of
the previous day, which is significantly higher than their prevalence at admission, i.e. there is
some retardation of reactions to the change of parameters of exogenous pacemaker. After the
course of acupuncture the surveyed patients almost did not show any complaints. However,

on the eve of MS, about 1/3 of the surveyed noted the violations listed in table 1, while
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headache and drowsiness were most often noted. The same situation was maintained at the
peak of MS. In a day after MS, the presence of abnormalities in the activity of central nervous
system was recorded by the part of patients however the number of these patients was even
smaller than on the day before MS, especially this applies to headache, drowsiness, and
unsteadiness of gait. It can be assumed that acupuncture improves response of the CNS to the
change of parameters of life processes’ exogenous pacemaker, but full normalization does not
occur because of the presence of deeper changes in the structural and functional organization
of suprasegmental structures of CNS.

On the next stage of the research we evaluated the CNS activity as a substrate of
complaints that were presented by patients. The results of the research are reflected in a table
2.

As it follows from the data in a table 2, among the examined patients at admission
there were dominated the persons with sympathicotonia, distorted vegetative reactivity,
normal vegetative provisioning.

On the eve of MS the indicators of CNS activity showed the increasing of sympathetic
system’s activity, and increasing the number of patients with excessive vegetative
provisioning. On the day of MS and one day after the end of it the situation with the activity
of VNS has not changed, moreover the changing of the studied parameters indicated about the
activation of VNS sympathetic division in a larger number of patients. It can be assumed that
the geomagnetic influence activates exactly this division of the CNS that causes the rigidity of
adaptation processes in the CNS.

A course of acupuncture had radically changed the situation. We observed no growth
in the number of patients with activation of sympathetic system either yesterday or on the date
of MS, or on the day after the MS. Moreover, throughout the observation period there were

dominated the persons with normal vegetative provisioning among the examined patients.
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Table 2

The dynamics of CNS status indexes in patients with CTBI in terms of MS under influence of
acupuncture (n=100)

~

before treatment after treatment
Group on
admis- aday | onthe a day aday | onthe a day
sion before | date of after MS before | date of after MS
MS MS MS MS
Index
Eutonia 7 - 7 - 30 23 33
2 Sympathico- 59 70 69 80 43 49 36
9 g tonia
s 53 Parasympathi- 34 30 24 20 27 28 31
[(¢B] c ’
X > .= cotonia
3 Eutonia 30 10 - - 40 33 46
o Sympathico- 43 60 81 89 43 43 30
< tonia
g2 Parasympathi-| 27 30 19 11 17 24 24
S 3 cotonia
= >
s o Normal 79 90 100 86 92 79 92
S 8  |Unbalance 21 10 - 14 8 21 8
.5
T E238¢&
Normal 20 - 43 7 59 49 63
zZ> Insufficient 7 10 20 46 - 7 20
g g Excessive 7 - - 13 - - 7
§ § Distorted 66 90 37 33 41 44 10
_ S Normal 73 40 43 49 79 70 87
8 3 Insufficient 7 - - 14 - - 3
2 3 o |Excessive 20 60 57 37 21 30 10
> S 5.8

Since the activity of CNS determines the state of functional activity of vascular system, which,

in turn, carries out the oxygen-substrate provisioning of brain activity, we evaluated the status of the

given system according to the changes of REG parameters. The results of the research are reflected in

a table 3.

As can be seen from the table 3, on the eve of geomagnetic storm the value of all REG

parameters is increasing. At the peak of the magnetic storm we can observe their further increasing.

After passing the magnetic storm the studied parameters are weakening doubtfully, in the order of

tendency. It can be assumed that the functional activity of suprasegmental divisions of the CNS (the

divisions governing the activity of vessels) is very sensitive to the changes of external pacemakers’

parameters. However tehe return of geomagnetic field’ parameters to their normal values after the
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magnetic storm does not lead to the rapid normalization of the status of the cerebrovascular system,
I.e., there has been a marked inertia in the functional activity of the brain vascular system.
Table 3

The peculiarities of REG-indicators in patients with after effects of CTBI treated with acupuncture due
to changing of geomagnetic conditions (n=100)

Lead before treatment after treatment
Lead on a day on the aday | onthe
admission | before date of before | date
MS MS MS | of MS
Index
RI FM 50,0 72,0 77,0 70,0 80,0 75,0 45,0
oM 68,0 72,0 72,0 77,0 20,0 65,0 55,0
Bl FM 53,0 78,0 87,0 80,0 10,0 90,0 10,0
oM 62,0 83,0 92,0 83,0 10,0 90,0 20,0
DI FM 50,0 80,0 78,0 80,0 10,0 75,0 20,0
oM 63,0 80,0 80,0 83,0 10,0 90,0 30,0
L FM 10,0 17,0 20,0 15,0 70,0 20,0 -
oM 15,0 22,0 22,0 18,0 10,0 25,0 -
LT FM 12,0 17,0 20,0 13,0 73,0 20,0 -
oM 18,0 20,0 17,0 15,0 16,5 -

The observed changes of REG indices testify that under the influence of GMF parameters’
changes the tone of cerebral arteries (both small and large) is increasing, volaemia and venous
congestion are increasing too, i.e., the activity of brain’s transport system is significantly deteriorating
that is resulting in a deepening of brain damages associated with TBI.

A course of acupuncture has changed the reaction of REG indicators for the geomagnetic
storm. As it can be seen from a table 3, on a day before the MS, the number of patients with higher
rates of REG indexes was smaller (exponentially), in comparison with the data on baseline. The
exception was for L and L/T indexes, which increased in a significant part of examined patients. At the
peak of MS, the number of patients with increased REG indicators was corresponded to the subgroup
of untreated patients. It can be assumed that the reaction of suprasegmental structures on MS in
patients after acupuncture was much more short and rapid. On the other day after MS the number of
patients with higher REG rates returned to the level before the beginning of the magnetic storm, i.e.,
adaptive and regulatory capabilities of VNS in patients with CTBI have been restored under the
influence of acupuncture.

Perhaps it happens due to the restoration of synchrony and balance of activity of functional systems of
suprasegmental structures of VNS.

Thus, the results of our investigations have showed that geomagnetic perturbations, which
modify the GMF parameters, exacerbate the disorders of VNS in patients with remote after effects of

CTBI. It is associated with the increased desynchronization of the activity of suprasegmental structures
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of VNS and with breach of brain vascular system’s status that occurs during a magnetic storm. The
acupuncture that is aimed at restoring of synchronization of activity of suprasegmental structures of
VNS significantly reduces its sensitivity to the geomagnetic disturbances.

REFERENCES

1. Taitzlin, V.. (2002). Zakrytaja cherepno-mozgovaja travma 1 ejo posledstvija.
Mezhdunarodnyi meditsinskii zhurnal. No.2. Pp.58-63.

2. Lihterman, L.B. (2003).Cherepno-mozgovaja travma. Moscow, 365 p.

3. Myronenko, T.V. (2000). Kliniko-diagnostychna harakterystyka ta osoblyvosti likuvannja
naslidkiv legkoi' cherepno-mozkovoi' travmy: avtoref. diss. na soiskanie nauchn. stepeni doct. med.
nauk. 36 p.

4. Pedachenko E.G., Shlapak Y.P., Guk A.P., Pylypenko M.N. (2009). Cherepno-mozgovaja
travma: sovremennye pryntsypy neotlozhnoj pomoshhy. Uchebno-metodycheskoe posobye. Kyiv:
“Vipol” Publ., 216 p.

5. Kufterina, N.S. (2013). Kliniko-diagnostychni osoblyvosti hvoryh, shcho perenesly legku
cherepno-mozkovu travmu: avtoref. diss. na soiskanie nauchn. stepeni kand. med. nauk. Kharkiv. 20p.

6. Dizregulyatsionnaya patologiya. Pod redaktsiey Kryizhanovskogo. Moscow: Meditsina
Publ., 2002. 492 p.

7. Dizregulyatsionnaya patologiya nervnoy sistemy. Pod red. E.l. Guseva, G.N.
Kryizhanovskogo. Moscow: OO0 “MIA” Publ. 2009. 512 p.

8. Romodanov, A.P., Lisyanyiy, N.l. (1991) Cherepno-mozgovaya travma i
immunologicheskaya reaktivnost organizma. Kiev: “Zdorov’ya” Publ. 151 p.

9. Korshnyak, V.O. (2010). Mikrohvilova rezonansna teraplya sindromu vegetativnoyi
distonlyi u hvorih z ekzogennim urazhennyam tsentralnoyi nervovoyi sistemi. Mizhnarodniy
nevrologichniy zhurnal. No. 8 (38). Pp. 81-86.

10. Chen, C.H., Lennox, B., Jacob, R. et al. (2006). Explicit and implicit facial affect
recognition in manic and depressed states of bipolar disorder a functional magnetic resonance imaging
study. Biol. Psychiatry. No. 59. Pp. 31-39.

11. Fujimura, H., Altar, C., Chen, R., et al. (2002). Brainderived neurotrophic factor is stored
in human platelets and released by agonist stimulation. Thromb. Haemost. No. 87. Pp. 728 -734.

12. Karege, F., Perrez, G., Bondolfi, G. et al. (2002). Decreased serum brain-derived
neurotrophic factor levels in major depressed patients. Psychiatry Res. 109: 143-148.

13. Agaeva, K.F. (2001). Protsess nakopleniya posledstviy travm golovy sredi naseleniya.

Zhurn. nevrologii i psihiatrii im. S.S. Korsakova. No. 5. Pp. 46-48.

303



14. Grigorova, I.A., Nekrasova, N.O., Grigorov, S.M. (2006). Tserebrolizin v lechenii bolnyih
molodogo vozrasta s cherepno-mozgovoy i kraniofastsialnoy travmoy. Mezhdunarodnyiy
nevrologicheskiy zhurnal. No. 6 (10). Pp. 23-29.

15. Ivanova, M.F., Yevtushenko, S.K., Yevtushenko, I.S. (2015). Osobennosti konservativhoy

terapii cherepno-mozgovyih travm v ostrom i otdalennom periodah (lektsiya). Mezhdunarodnyiy
nevrologicheskiy zhurnal. No. 2 (72). Pp.76-80.

304



