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The aim. Detect the relationship between sympathetic activity, secretory alpha-amylase (sAA) indices and
mediators of the immune system in healthy young volunteers (18-20 years) with correction drinking behavior
(use pure water of 35 ml/(kg body weight)). Materials and methods. A randomized, placebo-controlled
double-blind study, which was carried out in 3 stages (09/20/2014; 08/11/2014; 12/13/2014) into 3 groups
(test, placebo and control). The material used was saliva, in which IL-1B, IL-4, IL-6 were detected by ELISA
and the activity of alpha-amylase (sAA) was determined colorimetrically on an automatic analyzer; the level
of sympathicotonia was determined by calculating the Kerdo-index. Results. A decrease in the activity of
SAA test and placebo groups to the second stage, and the preservation of this trend in these groups by the
end of the study, in contrast to the increase in its activity in the control group. The ratio of IL-1B/1L-6 at
the third stage (MCC, p = 0.048) in the test and placebo groups (146.66 and 111.61, respectively) exceeded
(by 3 times and 2.4 times respectively) this indicator control group. In a subpopulation with a predictor of
inflammatory diseases (PID) of the oral cavity (IL-1B >212 pg/ml) of the experimental group, the average
IL-1B decreased to the third stage by 27% (from 247.7 pg/ml to 194.4 pg/ml), in the placebo group, a similar
decrease was 31.5% (from 243.24 pg/ml to 184.96 pg/ml), while in the control the level of IL-1B remained at
the same level (about 250 pg/ml), p > 0.05. By the end of the research, the Kerdo index showed a predomi-
nance in the test group of participants with parasympathicotonia (66.67%), while in the placebo group this
figure was 58.33%, and in the control 50%. Conclusion. The obtained data suggest an immunomodulatory
effect of the use of 35 ml/(kg body weight) of pure water (clean by the physical method) against a decrease
in sympathicotonia.
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Ileav pabomsr — oOHapyXeHUE B3aMMOCBS3M MEXAY CUMIIATUYECKON aKTUBHOCTBIO, IMOKa3aTeIsIMU
ceKpeTopHOii anbda-amuiasbl (SAA) U MeaMaTopaMu UMMYHHOI CHCTEMBI MPU M3MEHEHUM MUTHLEBOTO I10-
BelleHUsI (yroTpebieHre JOOUMIIIEHHOW 3JIeKTPOMAarHUTHBIM MTPUOOPOM TTUTHEBOM BOIBI U3 pacueTa 35MiI/Kr
Beca) Yy 370pOBBIX MOJIOALIX MOOpoBoiblieB (18—20 ner). Mamepuaasvt u memodst. PannomusupoBaHHOE
IUIa1e00-KOHTPOIMpPYyeMOe IBOMHOE clIeTioe MccliemoBaHue, mpoxonuBiiee B 3 atamna (20.09.2014; 08.11.2014;
13.12.2014) B 3 rpyniax (OIBIT, IUIaliedbo ¥ KOHTPOJIb). MaTepraaoM CIIyXKujia pOTOBasl JKUIKOCTh, B KOTOPOM
nerekrupoBanu WJI-18, UJI-4, UJI-6 meronom M®PA 1 KOIOPUMETPUYECKU OMPEACSIsUIM aKTUBHOCTh SAA
Ha aBTOMaTMYECKOM aHaju3aTope; YPOBEHb CUMIMATUKOTOHMU BBISICHSUIM ITyTeM pacyeTa uMHaekca Kepmo.
Pe3zyasomamet. BrisiBieHO CHIDKeHUE aKTUBHOCTM SAA OMNBITHOW M TIIaliebo TIpymniiax KO BTOPOMY 3Tally,
W COXpaHeHWE NAHHON TEHACHIIMM B 3TUX TPYMITaX K KOHILy MCCICHOBAHMS B OTJIMYME OT IOBBIIICHUS €€
aKTUBHOCTH y KOHTposibHOU Tpymimbl. CootHomenue WMJI-18/MUJI-6 Ha Tpethem atane (KKY, p = 0,048)
B IpyImmax omneita 1 rurauedo (146,66 u 111,61 coorBeTcTBeHHO) TpeBocxonuiao (B 3 pasa u B 2,4 pasa co-
OTB.) HaHHBIN IMOKa3aTelb B IPyIIe KOHTpoJisd. B cyOonomynsinuu ¢ nmpeauKTopoM BOCITAIMTEIbHBIX 3a00j1e-
Banuii (I1B3) nmonoctu pra (UJI-1B =212 nr/mi) onbITHOW rpynmbl cpenHee 3HaueHue WUJI-1B cHusuioch
K TpeTtbeMy atanmy Ha 27 % (¢ 247,7 nir/mn no 194,4 nir/mi), B IUiane6o-rpyrie aHaJOTMYHOe CHUKEeHUE
coctaBuiio 31,5 % (c 243,24 nr/mn no 184,96 nir/mit), B To BpeMst Kak B KoHTposie ypoBeHb MUJI-1B ocTaBancs
Ha omHOM ypoBHe (okoiyio 250 mr/mir), p > 0,05. Mumekc Kepmo K KoHITy pa®OTBI MoKasaj IIpeodjiamaHne
B ONBITHOM TpyIIle YYaCTHUKOB C IapacUMIIaTUKOTOHHuel (66,67 %), B TO BpeMsl Kak B IUIalle0O-IpyIimne
JIaHHBIN MMoKa3aTesb coctaBui 58,33 %, a B Kontpoiie 50 %. 3akxarouenue. 11oaydeHHbIE JaHHbBIE O3BOJISIOT
MPEeAnoaoXUTh UMMYHOMOAYJIMpPYIOIllee BIUSHUE ynoTpedaeHus 35 mi/(Kr Macchl Tena) Boabl (oO6paboTaH-
HOM (pr3MYecKUM crnocodboM) Ha (hOoHEe CHMKEHMSI CUMMIATUKOTOHUMU.

KiroueBble cioBa: IOUTOKWHBI, aJIb(fl)a-aMI/UIaSa; poTroBad KUAKOCTb, MUThEBad BOJAa, CUMIIaTUKOTOHUSI.
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Introduction. Cytokines coordinate and regu-
late communication in the neuro-endocrine-im-
mune network, affects the stress-related activity
of the autonomic nervous system (ANS) and the
hypothalamic-pituitary-adrenal axis (HPA) [1],
also its affect the level of activity and sensitivity dis-
charges of sympathetic and parasympathetic nerves,
initiate immunomodulatory reactions (sympathetic-
immune interaction) [2]. Alpha-amylase (SAA) is
a link between the autonomic nervous and immune
systems. The autonomic nervous system plays an
important role in secreting sAA with the contribu-
tion of both alpha adrenergic and beta-adrenergic
mechanisms, therefore SAA can be considered as
an indirect indicator of its activation [3], to be
a marker of stress-induced sympathetic nervous
system activity [4]. The aim is to detect the rela-
tionship between sympathetic activity (determine
the Cerdo index), sAA and citokynes (IL-1p3, IL-4,
IL-6) in healthy young volunteers with correction
water drinking behavior.

Materials and methods. The object of ran-
domized, placebo-controlled, double-blind study
were 85 young healthy people (18—20 years). All
participants were selected according to the inclu-
sion-exclusion criteria [5]. The study population
was randomized in three groups: 1) an test group of
30 people who for 3 months (3 stages: 09/20/2014;
08/11/2014; 12/13/2014) used pure drinking water
daily (35 ml per 1 kg of body weight cleaned with
the help of the Aquadisk electromagnetic device
(Aqua-Sistema, Moscow); 2) placebo group —
30 students consumed drinking water for 6 months
in the experimental group mode using the Aquadisk
placebo device (without an electromagnetic device);
3) the control group — 25 people who adhered to
the usual water drinking behavior both in quantity
and quality of the consumed fluid. Also partici-
pants were divided into subpopulations depending
on the content of saliva IL-13: IL-1p <212 pg/ml
(without predictor of inflammatory diseases of the
oral cavity (without PID)) and IL-1§ > 212 pg/ml
(with PID). The object for the study was saliva.
The collection, transportation, processing and stor-
age of biomaterial was carried out according to
standardized protocols. The level of SAA activity
was measured colorimetrically using a Cobas C111
automatic analyzer (Roche) and test systems from
the same company. The number of cytokines was
detected by ELISA on an Infinity F50 photom-
eter (Tecan), using test systems from VectorBest
(Novosibirsk). The Kerdo index (indicator of VNS
activity evaluation) was calculated using the for-
mula Index =100 X (1 — DP/Pulse), where DP is
the diastolic pressure in mm Hg; Pulse — heart rate
per minute). A positive value of this index indicates
the predominance of sympathetic influences in the
ANS activity, a negative one — about the pre-
dominance of parasympathetic influences, “0” —
about functional equilibrium. Statistical processing

included non-parametric Kruskal-Wallis analysis
of variance (KWA), as well as pairwise compari-
sons of groups using the Mann-Whitney-Wilcoxon
nonparametric criterion (MWWC). The numeri-
cal values of biochemical parameters are given as
average or median (Me) and quartiles (25%—75%).
Differences between variation series were consid-
ered statistically significant at p < 0.05.

Results and discussion. Activity of sAA de-
crease in test (from Me = 272.2 U/ml (25%—75% =
= 125.8—426.9) to 167.9 (25%—75% = 35.0—308.4),
p > 0.05) and placebo groups (from 371.2 U/ml
(25%—75% = 116.1-714.6) to 259.9 (25%—75% =
=0.1-401,2), p=0.05) at the second stage, and
the preservation of this trend in these groups by
the end of the study (test — 249.9 U/ml
(25%—75% = 112.0—475.1), placebo — 292.5 U/ml
(25%—75% = 121.1-529.9)) in contrast to the in-
crease in its activity in the control group (from
395.5 U/ml (25%—75% = 137.1—889.5) in the first
stage to 565.9 U/ml (25%—75% = 122.4—852.5) in
the third).

The cytokine profile for median indices was
within the normal range without significant shifts
both between and within groups, except for
the IL-1B/IL-6 ratio at the third stage (KWA,
p = 0.048) — the value in the experience groups and
placebo (146.66 and 111.61, respectively) exceeded
by 3 times (for experience, MWWC p = 0.026) and
2.4 times (for placebo, MWWC p = 0.048) this in-
dicator in the control group.

The division of participants in the subpopulations
revealed a tendency to a decrease in pro-inflamma-
tory cytokines in the saliva. In the subpopulation
with PID (IL-1B >212 pg/ml): in the test group,
the average value of IL-1p decreased to the third
stage by 27% (from 247.7 pg/ml to 194.4 pg/ml), in
the placebo to the group, the reduction was 31.5%
(from 243.24 pg/ml to 184.96 pg/ml), while in the
control the level of IL-1B remained at the same
level (250 pg/ml), p > 0.05 for all of the above
changes. The average 1L-1B/IL-4 ratio in the test
group to the final stage of the study decreased by
11.6 times (from 202.42 in the first stage to 17.4
in the third stage), which implies the immuno-
modulation effect of corrected drinking behavior.
In the same subpopulation of the placebo group,
an increase in the IL-1B/IL-4 ratio by 18.8% was
observed (from 132.56 to 163.21), which according
to the literature indicates a Thl-polarization of the
immune response [6].

Statistically significant changes in the Cerdo index
were recorded using analysis of variance (ANOVA)
at stages 1-3 of the study in a subpopulation of
IL > 212 between the test groups (average values of
the index 12.68 + 4.38) and placebo (7.25 + 7.95).
In relative figures, this was reflected in the preva-
lence in the test group of participants with parasym-
pathicotonia (66.67%), while in the placebo group
this figure was 58.33%, and in the control 50%.
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Conclusion. A decrease in the activity of SAA as
a marker of a decrease in the activity of the sympa-
thetic nervous system of the test group and a placebo
group in the second and third stages of the study, in
contrast to an increase in its activity in the control
group in the third stage, correlates with a decrease
in the activity of the sympathetic nervous system
according to the Cerdo test groups and placebo,
which may indirectly indicate a more successful

adaptation to stress in individuals who use water in
accordance with physiological need. Cytokine levels
and the ratio of IL-1B/IL-6 and 1L-1B/1L-4 show
a shift of markers of the immune response in favor
of anti-inflammatory (given that 1L-6 is able to exert
reciprocal inhibition of IL-1B) in the experience
and placebo groups, which testifies to the immu-
nomodulation effect of correcting drinking beha-
vior with the use of water, clean in a physical way.
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