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AGE-RELATED DIFFERENCES IN THE REACTIVITY AND
SENSIBILITY OF SKIN VEGETATIVE STRUCTURES
DETERMINED BY MEANS OF VARYING IN INTENSITY
ELECTROPHORETIC EFFECTS OF
ACETYLCHOLINE

G. H. Nikolov

The process of aging is characterized, apart by various morphological,
biochemical, physiological and psychic changes (I, 6, 12), also by changes
in the sensibility and reactivity of the organism. Some authors accept that
the ontogenetic development is characterized by various levels of adapta-
tion to the environment (9). It is furthermore stressed that no significant
changes in the homeostasis occur, regardless of the reduction of the adap-
tational capabilities of the organism.

We utilized the clectrophoretic dermogram (EPDG) and described charac-
teristic age-related differences, equally concerning the values of electro-
conductivity, and the typology of vegetative reactivity (3).

Based on literature and personal data, we made it our aim to trace
the age-related changes in the electroconductivity of the skin, employing
varying in intensity electrophoretic effects with acetylcholine. Thus an
attempt was made to obtain data not only about the age differences in the
reactivity and sensibility of the skin, represented by its electroconducti-
vity, but also about elucidation of some of the theoretical issues concerning
the EPDQ, assumed as a method of determination neurovegetative reactivity.

METHOD. We used the principle of the EPDG method (5, 13, 14),
introducing electrophoretically only acetylcholine with which in an earlier
report (3), we described the most significant and characteristic changes
as related to the various age groups.

Two series of experiments were carried out, each based on the investiga-
tion of two groups of individuals — one comprising young subjects (up to
20 years) and the other —elderly subjects of advanced age (over 75
years).

In the first experimental series (group one of 21 subjects with average
age 19 years, and group two, comprising 24 subjects with average age 78
years) the dosage of the acetylcholine was secured by introducing one and
the same concentration of the substance (1:10) over different time intervals
(for one minute — strong effect; for half a minute — medium intensity ef-
fect; for a quarter of a minute— weak intensity effect). In the second expe-
rimental series (group three, comprising 20 individuals with average age
10 years, and group four of 19 individuals with average age 75 years), the
various acetylcholine dosage was secured by introducing acetylcholine at


https://core.ac.uk/display/389004486?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

38 G. H. Nikolov 9

different concentration over a 1 min. period, at 3 different points (1:10 —
strong effect; 1:100 — medium effect and 1:1000 — weak effect).

The introduction of acetylcholine was invariably accomplished with
the anode at 1 mA power of the current, using the skin along the volar as-
pect of the left forearm. The electroconductlwty over the treated areas
was measured with the cathode (plane 1 ¢cm?) per minute during application
of current with tension 1 volt. The Multiflex galvanometer (2.1078 A per
scale degree; 60 ohm) was used for recording. Recordings were taken three
times — at 4 min. after the introduction of acetylcholine; at 10 minutes
after the first recording; at 10 minutes after the second recording. For con-
trol purpose, the electroconductivity over the untreated site of the skin was
also measured prior to electrophoretic influence and after each measurement.
This background electroconductivity never exceeded 0.5—1 scale degrees
of the galvanometer, and in most of the cases was zero or within the limits
0.1—0.2 scale degrees of the galvanometer. The temperature of the room
where the investigation was carried out ranged between 18 and 22 degrees C.

Results and Discussion

The reactivity of the skin vegetative structures may be determined with
the aid of the ratio between the values of the first and second measurement
of electroconductivity after the acetylcholine electrophoresis (Table 1).

Table 1

Arithmetical means (M), mean square variation (c) and average error of the
arithmetical means (m) of electroconductivity, measured in the skin points treated
with acetylcholine, according to age groups

I measurement II measurement III measurement
Group The dosage of influence

M o+ | m+ M @ m+ M o+ @ m+
Group 1 for 1 min. 50.30 17.00| 3.71| 22.00| 11.15] 2.41| 11.60 | 7.22| 1.58
up to for 1/, min. 43.90, 11.15| 2.41| 17.70| 10.00| 2.18| 8.90 | 5.56|1.23
20 y. for 1/, min. 3260 7.32| 1.58| 10.90| 6.46] 1.41| 5.60 | 3.50|0.76
Group II for 1 min. 22.10| 8.19| 1.67| 1260, 6.72| 1.37| 8.30 | 5.06|1.03
above for 1/, min. 19.50| 7.96| 1.63| 11.20| 6.08| 1.25] 7.50 | 4.63|0.95
60 y. for 1/, min. 13.00| 8.67| 1.77| 7.10| 4.75] 0.97| 4.20 | 4.380.89
Group 1II with 1:10 sol.| 49.90 | 18.30 | 4.08 | 16.90 | 10.65| 2.44| 7.90 | 6.62|1.48
up to with 1:100 sol.| 41.20| 15.05| 3.36 | 11.50 | 9.35| 2.09| 4.80 | 3.94]0.88
20 y. with 1:1000 sol.| 32.90 17.30| 3.86| 9.20| 8.80| 1.96| 3.80 | 4.07|0.90
Group IV with 1:10 sol.| 23.90| 532 1.22| 13.50| 4.81| 1.10| 9.20 | 4.43|1.13
above with 1:100 sol.| 2090 5.34 1.22| 1190 4.64| 1.07| 7.30 | 4.85|1.11
60 y. with 1:1000 sol. | 18.90 | 4.31 0.99| 9.40| 4.50| 1.04| 6.20 | 5.20 | 1.19

The optimal integration of these values is presented by the angle at the
peak of the EPDG, expressed graphically (Fig. 1). The data concerning the
angle for the various groups and for the varying in intensity influences
are the following:
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Influence Group 1 Group 1I Group III Group IV
Strong 25° 57 21 55
Medium 25 62 24 57
Weak 30 17 30 57

The above data warrant the inference that with aging, the skin reactivity
decreases. It is evident that for the young group it is changed at compara-
tively equal rates, from strong towards weak influence. The greatest changes
in the reactivity as regards the different types of stimulants is observed
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Fig. 1
... - strong effect
medium intensity effect
—.—.— weak in intensity effect
A. young individual of the first experimental series
B. old individuals to the first experimental series
C. young individual of the second experimental series
D. old individuals of the second experimental series

in group two, where the angle from 57° is increased to 77 degrees. Virtually
no changes are noted in group IV when comparison is made of the values
of the angle for the varying in intensity stimulants. In the same group,
the angle remains within the range 55—57 degrees. This is an indication
that the reactivity in the first experimental series, where the dosage of
the stimulant is effected by altering the duration of electrophoresis, fails
to reveal a significant age-related difference. The intensity of the stimulant
is differentiated in a similar fashion also in group III (Fig. 1, 6), where the
dosage of the stimulant is provided by the difference in concentration.
In the second experimental series, however, visible age conditioned diffe-
rences in the reactivity are established.

From the results submitted, the law conformity already established
by the authors is outlined, namely, that electroconductivity of the skin
in young and old individuals is quite different. This concerns both the va-
rying in duration effects (Fig. 1 A and B), and the influence with different
acetylcholine concentrations (Fig. 1 C and D). The differences between the



40 G. H. Nikolov 4

respective values of the groups of each series at the first measurement and
upon exerting influence with strong stimulant, only at the second measure-
ment, are statistically reliable. Insignificant are the values between the
groups of each series at medium and weak stimulant at the second measure-
ment and in all kinds of influences for the third measurement.

The sensibility of the skin vegatative structures might be furthermore
measured with the difference between the values of electroconductivity,
obtained at varying in intensity influence at one and the same measurement
and in one and the same group. In the young individuals’ group (groups I
and III), at the first measurement, statistically significant differences are
established equally between the strong and weak influence, and between
the medium and weak, and medium and strong influence. The elderly sub-
jects’ groups (groups I1 and 1V) disclose statistically significant differences
only between the strong and weak influence. At the second measurement,
the differences are statistically reliable, in all groups, only between the
strong and weak influence. The findings at the third measurement are si-
milar to those of the second measurement for I, II and III group. The dif-
ferences concerning group IV are insignificant.

The character of the curve at various influences with utilization of 1:10
solution of acetylcholine, introduced over varying periods of time (first
experimental series), is of particular interest. Upon drawing up the curve
and accordingly setting the values dependent upon each consecutive influence
from the three different points, the pattern is obtained shown in Figure 2.
The characteristic exponential character of the curves is evident in both
groups and in the three types of influence employed. It must be accepted
that a general regularity is involved of
the skin electroconductivity, measured
with the aid of EPDG, which is not
influenced by age. The age has exert-
ed a definite effect only on the level,
which in the young group for the first
and second measurement yields substan-
tially higher values than those for the
elderly subject. At the third measure-
ment differences exist, but they are not
significant (the highest T amounts to
1.78).

Our results are not in contradiction
with the data available by modern ge-
2 1 WY Iy rTontology, characterizing the structural

and functional changes which take place

Fig. 2 in the process of aging. The studies car-
—.—.— curve of the first measurements Ti€d over the past few years show that

o Surve of the second measurements  with the advancement of age, the func-
In the leftside — elder individual of first tions are by no means simply dying
In the rlghte’;f’;;lEe;g?xln;enl?lsdlwdual of away, bUt rather a qualitatively new

the firsk.expeslmertal gertes level in the activity of the organs and
systems (2, 10) is reached. The results

of the present study demonstrate that in elderly individuals a reduced reacti-
vity and lowered mobility of the vegetative processes exist, related to the
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electroconductivity of skin. It is true that data about increased inertness
of certain vegetative functions, brought about by aging, could be found in
the literature (8), but insofar as skin vegatative functions integrated in
the skin eletroconductivity following electrophoretic iniluence with ace-
tylcholine are concerned no reports were found.

We accept that the level of electroconductivity at the first and second
measurement depends not merely on the membranous potential of the cells
of stratum lucidum (15) and of the sweat glands (7, 17), but also on the
sympathetic influence on the skin vegetative structures and on the level
of the trophic processes in them, which was demonstrated in the course of
simultaneous measurements of the EPDG and resistance of the horny
layer of the skin as regards sodium base (4). The lower values of elec-
troconductivity in old persons should be assumed as due to changes in
the activity of cholinesterase and cholinoreceptors (11), and furthermore,
that with aging the parasympathetic reactivity gains a prevalent role (3),
never underestimating the permeability of the cells, which determines the
quantity of the substance penetrating (11, 16), which in this case is con-
nected with the «potassium-sodium pump» (3). Our data provide sufficient
reason to accept the above facts, since the group of old subjects reveals sig-
nificant differences in electroconductivity at the sites influenced by varying
in intensity stimulants.

An important inference reached from our results is the fact that the
sensibility in the first experimental series is more pronounced, regardless
of the age, than that in the second experimental series. We would like to draw
attention to the circumstance that the ratio between strong, medium and
weak in intensity effect in the first experimental series is 1:2:4, whereas
the same ratio in the second experimental series is 10:100:1000. Despite the
great difference in the intensity of influence ratio in the second experimen-
tal series, the values of the electroconductivity are comparatively lower
(Fig. 1 C and D). Hence, in determination of the EPDG the katelectroto-
nic excitability plays an outstanding role. Therefore, it should be recognized
that the katelectrotone is the basic mechanism of the EPDG. Of course,
the fact could by no means be overlooked that acetylcholine is being intro-
duced into the skin. The continuous effect with direct electric current only,
regardless of the substance administered, could hardly explain the occur-
rence of different values in the equal by duration electrophoresis of adrena-
lin or pilocarpine as compared to acetylcholine. The role assumed by the
electrophoretically introduced acetylcholine in the local stimulation of the
skin was proved by Daskalov, Markov and Milarov (13). They established
that this local excitation is strongly inhibited by atropine.

And finally, it should be accepted that the katelectrotonic excitability
towards which the tissues exhibit an active attitude represents a basic me-
chanism, substantiating the skin electroconductivity measured after elec-
trophoretic introduction of some sort of substance, in this case EFDG-me-
diator substances.
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Inferences

1. The reactivity of the skin vegetative structures, measured by means
of varying in intensity electrophoretic influences with acetylcholine shows
a reduction with aging. The reactivity is more pronounced and depends,
regardless of age, on the factor duration of the effect rather than on the
concentration of the substance.

2. The sensibility of the skin vegetative structures is different and de-
pends on the intensity of influence with acetylcholine and is better pronoun-
ced in the group of young individuals.

3. The curve of the various effects reveals a character of exponential
pattern, regardless of the age, which is assumed as a general regularity. The
age has exerted an influence only upon the level of the curve: higher in the
younger and lower in elder persons.

4. The Kkatelectrotonic excitability substantiates the differences in
electroconductivity at EPDG, without however, underestimating the type
of the substance being introduced by electrophoretic routes, which accounts
for electroconductivity level medulation.
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BO3PACTHBIE PA3JIHYUA PEAKTHBHOCTH U YYBCTBHTEJIbHOCTH
KO)XHbIX BETETATUBHbBIX CTPYKTYP, ONPEAEJIEHHbIE
C NOMOILbIO PA3JIMYHBIX MO CHJIE 3JIEKTPO®OPETHYECKHX
BO3JZEACTBHHA ALETUJIXOJIMHA

I'. X. Huroaos

PE3IOME

OnbiThl NPOBOJMJLCH HA JBYX CEPHSX JIOACH, NPHUCM Kaxk[as yKOMIJIeK-
TOBbIBaJach M3 ABYX BO3DACTHBIX I'PYNN — MOJOABIX (Maapwme 20-H JeT) H
crapukos (crapiue 75-n Jer). Pasinunasi JIO3HPOBKa BOBJEHCTBHS OCYLLECT-
BAAM4ACh ABYMsl CHOCOOaMH: ORHA I Ta Xe KOHIEHTpailsd aueTHJIXOJHHA BBO-
Juaack B Tedenne | MuHyThl, 30 cexyHJ H 15 CexyHJA WJIH B TeYeHHe OJHOTO U
TOro Ke BpeMmerd BBOAMJIMCH pas/nunbie Kolinentpanud (1:10, 1:100, 1:1000).

YeranaBanBaeTcd, YTO PEAKTHBHOCTb KOXKHBIX BEreTaTHBHBLIX CTPYKTYP
¢ BO3PACTOM MOHMIKACTCHA, NPHUEM OHA Jyulie BLipaXkend, HE3aBUCHMO OT
BO3pacTa, NpH JO3HPOBKE C [OMOLLbIO 3JIEKTPOGope3a pasiuyHOH I1POROJI-
KHTeAbHOCTH, YyBCTBATEJILHOCTb TakKe ObIBAaeT pas/iH4HOll H 3aBHCHT OT
CHJIBI BO3JEHCTBHS alleTHJAXOoJuH4, NpUYeM Jyuile oHa BbipaxkeHa Yy JHIL MO-
Joforo Bodpacra. KpuBas pasjHUHBIX BO3JEHCTBHIl HMEET 3KCMOHEHLHANbHbIH
BH/I HE3aBHCHMO OT BO3pacTa M NMO3TOMY JOMYCKaercs, 4To 3T0 ofilas 3aKOHO-
MepHocTb. Bospacr ckasblBaeTcsl JIMUIL Ha YPOBLE KPHBOH, NPKUEM OHA Bblile
y JIHIL MOJOJOro BO3pacra.

B ocHoBe pasauuuii 3JEKTPOIPOBOAMMOCTH, H3MEDEHROH ¢ IOMOLLbIO
DOJII, npuHATO CYMTATbL KaTeJEKTPOTOHHYECKYIO BO3GyauMocTb. Bua saek-
TpodOpeTHUECKH BBEIEHOTO BEINECTBA TAKKe HIPaeT HeMaJOBaXKHYIO POJb M
103BOJIAET JAaTh OLEHKY THIOJOrHY HEBPOBEreTATHBHOH pPEaKTHBHOCTH.



