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ON NEURO-VEGETATIVE REACTIVITY
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The effect of Black sea-coast factors on various functions of healthy
individuals and persons with various affections has been the objective
of a number of investigations in Bulgaria (1, 2, 3, 4, 5). The alterations
of the neuro-vegetative reactivity under the effect of climatic factors of
the sea-shore region is of special interest, for it greatly contributes to
the elucidation of the mechanism by which these factors influence and
:nodify the various functions of the organism.

Method

Our studies were performed on a series comprising 53 men with
average age 38,1 years, at rest at the Varna sea-shore sanatorium. In-
dividuals weie selected mainly with functional disturbances of the nerve
system, the predominating complaints being of neuro-vegetative nature.
The clinical diagnosis of almost all individuals was “neurosis — neur-
asthenia” in all its varieties.

The subjective complaints in the majority of patients investigated
were headache, irritability, general fatigability, organic sensations, limb
numbness: less than half the patients were complaining of vertigo, noise
in the ears, loss of apetite, low spirits and frequent nervous fits. The
subjective complaints in the beginning and at the end of sanatorial
stay for the entire group observed are presented in table 1.

The neuro-vegetative reactivity was established by means of the
electrophoretic dermogram method (EPhDG). The skin electroconducti-
vity was measured with galvanometer Multiflex (2.10-7 A,60 ohm).
The evaluation of neuro-vegetative reactivity, according to the EPhDG,
was carried out after the proposed by Daskalov, Markov and Milarov
pattern (6, 7, 8). Simuitaneously, the pulse rate was also measured for
a duration of one minute periods, as well as the blood pressure after
the method of Korotkov (with the Riva-Roci apparatus). In addition
changes in body weight were registered, orthostatic test was carried
out as well as counting of leukocytes with differential determination of
the white blood picture. For the analysis lymphocytic and eosinophilic
count per 1 cc blood was utilized.

All examinations were repeatedly performed. The first time 1 — 2
days after admitting at the sanatorium, and the second time — 1 or 2
days before dismissal. All the turns were of 20 days’ duration. The in-



Table 1
At the beglnning At the end “
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Headache 41 774 10 18,9 2 3,7 7/ 15,2 28 52,8 18 | 339
Insomnia 39 73,6 8 15,1 6 11,3 4 7,6 8 15,1 6 11,3
Irritability 47 88,7 6 43 . — 3 57 21 39,6 29 | 54,7
Fatigability 43 81,1 10 18,9 = — 2 817 36 67,8 15 | 283
Organic sensations 38 Wy 15 28,3 — — 2 3,7 25 47,2 26 | 49,1
Vertigo and noise 19 35,9 21 50,9 7 13,2 2 3.7 38 T4 13 | 245
in the ears

Limb numbness 29 54,7 24 45,3 — — 2 3.7 36 67,8 15 | 283
Apetite I3 58,5 4 7,6 18 388 39 736 9 3.7 12 | 226
Mood/spirits 15 28,3 18 33,9 20 37,7 33 ! 62,3 1 1,9 19 | 359
Fits 4 76 | 49 92,4 - = 1 1.9 51 96,2 ] )
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dividuals liable {o investigation were picked up from the winter turns.
which arrived in the first four months of 1963. The studies were car-
ried out from 9 to 13 o’clock in the morning.

Results and discussion

The persons investigated, grouped according to the type of EPhDG
at the beginning and at completion of the stay in the sanatorium, are
illustrated in table 2. Of all the EPhDG patterns at admittance, the
largest relative part appertains to the “low curves” (79,4%), next rank-
ing the “mean curves” (13%) and “acetylcholine dissociation” (5,7%).
Only one case was observed with “adrenalin dissociation™ (1,9%).

At the end of the sanatorial stay, 38 of the investigated (71,7%)
display an unaltered pattern of EPhDG with respect to the results of
primary investigation. This group includes the individuals originallv
included in the “low curves” type. From the remainder none preserved
the initial EPhDG type. At the end of the stay most outstanding of the
riewly obtained types is the group of the “low curves” (13%), followed
by the “mean curves” (9,4%), “acetylcholine dissociation” (3,8%) and
“adrenalin dissociation” (1,9%).

The summarized EPhDG curves, common for all individuals inves-
tigated and for the various patterns, are illustrated in the uppermost
line of figure 1. At the lower part of the same figure the summarized
curves are seen, common and according to the EPhDG type of the
same individuals, based on the data received at the end of sanatorial
stay and regardless of the fact that in 28,3% of the investigated the
curve type compared to the initial one was not preserved.

The acetylcholine and adrenalin values of the “low curves” type
(Fig. 1-a) at completion of the turn are but slightly higher as compared
to the values at the beginning. At the end of the rest period, the “mean
curves” (Fig. 1-b) disclose a decrease of the acetylcholine and adre-
nalin values, mostly manifested at the first measurement and relatively
more pronounced for the adrenalin (more than two times). In the “ace-
tylcholine dissociation” (Fig. 1-c) a decrease is observed of the acetyl-
choline values and increase cf adrenalin values, the maximum of the
adrenalin curve being recorded at the second measurement. The “adre-
nalin dissociation” is present in one case only, which at the end of the
rest period was altered in “low curve”. Here the adrenalin and acetyl-
choline values are markedly decreased (Fig. 1-d). Particularly strong
is the reduction of adrenalin values thereby accounting for the markedly
decreased adrenalin curve. It is quite evident from the analysis of the
summarized curves of all the individuals studied (Fig. 1-e), that the
final acetyicholine and adrenalin values are decreased as compared to
the same values obtained at the first measurement.

In table 3 the mean arithmetical values are given for the EPhDG in
compliance with the index, pulse rate, blood pressure, number of eosi-
nophils and lympliocytes (in absolute figures) per 1 cc blood, weight
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and results of the orthostatic test al the beginning and at the end of
sanatorial stay for all the individuals studied.

Based on the results of the comparative evaluation of the [irst and
second examination, the conclusion is reached that the EPhDG index,
pulse rate and eosinophilic number remain unaltered. The mean arith-
meticals for the lymphocvtic count, systolic and diastolic blood pressure
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Fig. 1
C — acetylcholine dissociation; D — adrenalin dissociation; E — svms-
arized curve for zIi the individuals investigated.

- acetylcholine values

A — low curves; B — mean curves;
— adrenalin values

at the second examination are decreased as compared to the first one.
While at admission at the sanatorium the increase of the pulse rate
with the change of the body position from recumbent to standing aver-
aged +12,1 pulse waves per minute for the total group, at the end
this index was decreased to 10. 5 pulse waves per minute.

We should like to emphasize that at completion of the turns none
of the subjects studied was discharged from the sanatorium in a wors-
ened condition. Seven of the individuals under observation were un-
changed (13%). The remainder displayed various degrees improvement,
including definite ame.ioration. The state of subjective complaints at
dismissal are allustratel in the second part of table 1. By confrontation
the data in both parts of the table, it becomes clearly evident that the
sanatorial stay has accounted for a marked subsiding of subjective com-

plaints.
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The data obtained, chiefly according to the EPhDG method, show
that the sojourn along the Varna sea-coast during the winter brings about
a decrease in the high values of adrenalin and acetylcholine, which .is
an expression of normalization of the increased sympathetic reactivity.

Table 3
Mean Arithimetical values
INDICES
initial final
a) EPHDG according to index | 0,69 0,69
b) Pulse rate per minute 75,72 I 75,70
c) Lymphocytes — number per 1 cc blood ‘ 1934,5 | 1606,3
d) Eosinophils — cul- o | 124,8 | 122,1
e) Blood pressure : ‘
1) systolic — mm. mercury 129,34 123,99
2) diastolic — mm. mercury 83,99 | 80,97
3) pulse — mm. mercury 45,35 43,02
f) Body weight — Kg ‘ 7326 ! 73,95
g) Orthostatic test — difference in pulse rate recum-
bent—standing +12,1 +10,5

This tendency towards general normalization of neurovegetative reac-
tivity with respect to the various types is doubtlessly determined, first-
ly, by the general regimen at the sanatorium and, secondly, by the cli-
matic complex which also exerts influence on the organism.

We feel that the relationship between the negatively and positively
charged ions in the atmosphere is the factor of greatest importance among
the entire climatic complex, affecting the organism. It is well known
that the skin covering the human body is charged with negative electri-
city. In atmospheric conditions with predominance of negative ions, its
polarization properties get intensified, thereafter leading to a marked
reduction of the inherent receptors’ excitation. The skin represents a
huge receptor surface which registers all the changes in the meteoro-
logical factors of the external environment. Thus .it could be assumed
that the strong polarization of the skin, which occurs in the instance of
prevalence of the negatively charged ions in the atmosphere, is the
factor which to a greater extent could account for the intensity reduc-
tion of organism reactions. An attenuation of the nerve system excita-
tion results, leading subsequently to abatement of the phenomena es-
tablished by a certain degree nervous tension. A similar theoretical ex-
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planation is also acceptable for the alterations noted in the blood pres-
sure. The reduction of the orthostatic reflex at the end of the period
could also be related to the already emphasized by us decrease in sym-
pathetic reactivity. The data on lymphocytic count, in accordance to
the significance of this particular index for the condition of the neuro-
vegetative reactivity, also confirms this statement.

There are literature data proving that there exists an alteration
in the ions relationship with prevalence of the negatively charged ions
along the Black sea coast (9). It is mostly manifested in the midday
hours.

The not so strong and clear-cut changes of the climatic indices along
the Varna sea coast, which represent a characteristic feature for the
sea coast climate in general, very likely also contribute for the reduc-
tion of the neuro-vegetative reactivity of the individuals studied.

If the latter fact is proved, it may be possible in future examina-
tions to control, by means of a specially designed apparatus for arti-
ficial ionization of the air, the relationship between the negatively and
positively charged ions in a restricted area, which would not be without
significance as far as therapy is concerned.

Inferences

The stay in the Varna sea-coast region during the winter accounts
for the alteration of:

1) EPhDG pattern of the “mean curves”, “acetylcholine dissocia-
tion” and *“adrenalin dissociation”, and in 9,5% — the “low curves”.
Both acetylcholine and adrenalin values are decreased, which fact is
interpreted as attenuation of the sympathetic reactivity in the organism.

2) Systolic and diastolic pressure is reduced. The orthostatic re-
flex is delayed from 12,1 to 10,5. The absolute lymphocytic count per
1 cc blood falls from 1934,5 to 1606.3.

A theoretical explanation is proposed of the mechanism by which
the functions of the organism are influenced by climatic factors; a par-
ticular importance is attributed to the prevalence of the negatively
charged ions, leading to an increase of skin polarization and decreasc
of the proper receptors’ excitability with respect to environmental factors.
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BJIHAHHE RIHUMATHYECKHX ®AKTOPOB BAPHEHCKOIrO INOBEPEKbi
HA HEBPOBETETATHBHYIO PEAKTHBHOCTH

A. 1. dackanos, I'. Xp. Hukonos, JI. Hop. Ceipaes

PE3IKOME

HccenenoBanbl GbIIH 53 MYXUMHBI, OTAbIXalollHe B NMPHMOPCKOM CaHa-
TopHyMe y ropoaa BapHa, ¢ ue/bio ycTaHOB/NEHHS HeBPOBEreTaTHBHO: peak-
THBHOCTH. Mcrnoab3oBaH Meton  d/ekrpodopeTHuecKoil  AepMorpammbl
(9P Or), H3Mepsaancb yacToTa nynabca, KpOBSHOe [daBieHHe, Bec, NPOBOAH-
Jlacb opTocTaTHueckas npo6a, MOACUHTBIB2JAHCH JeHKOUHTEI W MPOBOAHJCS
aHddepeHLHaNbHbI MoacueT 6esoi KapTHHBI KPOBH.

Bblno ycranosaeno, uto PO B 9,3 NpoUEHTOB ,HH3KHX KPHBBIX™ W
MpH BCEX OCTa/bHbIX THMAX H3MeHseTcs, MPHYEM CTOMMOCTH adpeHa/HHa
W aleTHAXOMHHA CHHXKatTcsl. [Tocae nmpedbBaHHS B CaHaTOPHYMC CHHXKAIOT-
Csl CHCTOJIMYECKOe M AHACTO.IHUeCKOe KDPOBSHOe AaBJeHHe, OPTOCTAaTHUECKHit
pediekc H YHCA0 JHM(OLHKTOB, YTO pacCMaTPHBAETCSA KaK CHHiKEHHe MOBbI-
LIEHHOH CHMNATHKYCOBOKH PeaKTHBHOCTH.

Teopernueckn, Habaogaemble IBJEHHS CTaBATCS B CBA3b C BJAHSHHEM
HOBOif OGCTAHOBKH CaHAaTOPHAJNbHOTO PeXKHMa H C KAHMAaTHUeCKHMH akTo-
pamu. Ilpupaercst 3HaueHHe npeo6JafaHHIO OTPHUATENbHO 3apsiKeHHbIX
HOHOB B aTMoc(epe, B MX COOTHOLIEHHH C MOIOXKHTENbILIMH HOHaMH, UTO
yBeJMUHBAET MOJSPH3ALUHI0O KOXKH H yMeHbllaeT BO3GyAHMOCTb ee pelenTo-
poB, B OTHOLIEHHH HAKTOPOB BHELIHEH CPelbl.





