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Abstract. Global warming is the most urgent environmental problem today. It has been established that the
optimal functioning of the cardiovascular system is necessary for the survival of the human body in the conditions of
climate change. Violation of its activity affects thermoregulation, reduces tolerance to extreme temperatures and, thus,
limits adaptation potential. Adaptogens are used to increase the resistance of the circulatory system to adverse environ-
mental factors. It should be noted that herbal preparations of this group have an advantage over synthetic ones, as they
are well tolerated by the body and do not cause negative effects. Since in the available literature there is no data on the
influence of adaptogens on tolerance and resistance to increasing air temperature in conditions of global warming, which
is especially important for people with higher heat sensitivity, this became the reason for conducting our study.

The aim. To study the influence of the plant adaptogen "Victorin" on the functional state of the cardiovascular
system of healthy individuals with increased sensitivity to heat.

Materials and methods. A group of people with increased heat sensitivity was previously formed using the
questionnaire "Levels of heat sensitivity" (author's certificate No. 115529 dated November 1, 2022), heat test and math-
ematical analysis of heart rhythm. 14 healthy students aged 17-20 years with increased sensitivity to temperature were
selected. All persons were suggested to use 1 capsule of the herbal preparation "Victorin" daily in the first half of the day
for 30 days. Assessment of subjective changes in the general state, well-being and functional state of the cardiovascular
system using the Robinson index, the index of the response of the cardiovascular system to psycho-emotional stress, the
Kerdo index, determination of adaptation potential according to the method of R.M. Baevsky was conducted on the 1st,
15th and 30th days of the study. Statistical processing of the obtained results was carried out with the help of Microsoft
Excel and Statistica 12 programs.

Results. All those examined on the 30th day of the study noted that they feel better heat tolerance, feel more
comfortable in conditions of increased ambient temperature. The established tendency to decrease the average value of
the Robinson index by 10 points. (10.1%), compared to the 1st day of the study. The average value of the index of the
response of the cardiovascular system to psycho-emotional stress on the 30th day decreased by 0.147 points. (11%)
(p<0.01). After a 30-day intake of the plant adaptogen "Victorin", a decrease in the tone of the sympathetic nervous
system and its shift towards autonomous balance was revealed. The value of adaptation potential on the 30th day of the
study is 9.3% less, compared to the initial indicators (p<0.01).

Conclusions. Taking a plant adaptogen in people with a higher sensitivity to heat caused a tendency to increase
the reserve capacity of the cardiovascular system and its more economical activity, contributed to an increase in stress
resistance, a decrease in the tone of the sympathetic nervous system, and an increase in the adaptation potential. This
substantiated the expediency of further study of the effect of plant adaptogens, including the drug "Victorin", on the
functional state of the cardiovascular system of people with higher heat sensitivity in order to develop recommendations
for its use to prevent the development of negative consequences of global warming on them.

Keywords: increased heat sensitivity, cardiovascular system, adaptation potential, stress resistance, plant adap-
togens.

Introduction. Global warming is the most urgent
environmental problem today [1]. Foreign scientists con-
sider modern climate change to be a catastrophe that is pro-
gressively approaching and poses a serious threat to the
environment and people's lives [2,3]. It is an indisputable
fact that one of the main reasons for this is human activity,
as a result of which greenhouse gases are released [4]. In
Ukraine, the consequences of global warming are felt even
more strongly, taking into account the fact that in the east
of the country hostilities have been going on since 2014,
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and since February 2022, the entire country has been en-
gulfed in a full-scale war. As a result, according to Eco-
Politics research, carbon emissions increased by 23% in
2022 compared to 2021, and about 33 million tons of CO2
entered the atmosphere [5].

It has been established that optimal functioning of
the cardiovascular system is necessary for survival in con-
ditions of global warming of the human body [6]. Viola-
tion of its activity affects thermoregulation, reduces toler-
ance to extreme temperatures and, thus, limits adaptation
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potential. The better the reserve capabilities of the circula-
tory system and the more economical its operation, the
higher the adaptability and stress resistance of such indi-
viduals in the conditions of an increase in the average an-
nual temperature of the environment [7].

Scientists have also proven that people differ in
their sensitivity to environmental factors, some are more
sensitive than others [8]. We found that among healthy
young people there are those who have a lower sensitivity
to the effect of the heat factor, and there are those who have
a higher sensitivity [9]. People with higher heat sensitivity,
compared to people with lower heat sensitivity, have lower
reserve capabilities of the cardiovascular system, lower
stress resistance, predominance of the tone of the sympa-
thetic nervous system, as well as straining adaptation
mechanisms [9,10].

In the available literary sources, it was found that
such means as adaptogens are used to increase the re-
sistance of the human body to the action of adverse envi-
ronmental factors [11,12,13]. It should be noted that herbal
preparations of this group have an advantage over syn-
thetic ones, as they are well tolerated by the body and do
not cause negative effects [14].

Since in the available literature there is no data on
the influence of adaptogens on tolerance and resistance to
increasing air temperature in conditions of global warm-
ing, which is especially important for people with higher
heat sensitivity, this became the reason for conducting our
study.

The aim of the study. To study the influence of
the plant adaptogen "Victorin" on the functional state of
the cardiovascular system of healthy individuals with in-
creased sensitivity to heat.

Materials and methods. A group of people with
increased heat sensitivity was previously formed using the
questionnaire "Levels of heat sensitivity" (author's certifi-
cate No. 115529 dated November 1, 2022), heat test and
mathematical analysis of heart thythm [9]. 14 healthy stu-
dents aged 17-20 years with increased sensitivity to tem-
perature were selected.

All subjects were informed, in accordance with
bioethical norms, about the procedure for conducting the
study, and written informed consent was obtained from
them to conduct the examination and use the results in sci-
entific work. After that, all persons were offered to use 1
capsule of the herbal preparation "Victorin" every day in
the first half of the day for 30 days. This remedy belongs
to adaptogens of plant origin, which contains dry ground
rhodiola rosea root and dry ground ginseng root [15]. As-
sessment of subjective changes in the general state, well-
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being and functional state of the cardiovascular system
was carried out on the 1st, 15th and 30th days of the study.

The functional state of the circulatory system was
assessed using the following tests:

1. The reserve capabilities of the heart and the
economy of its activity were determined according to the
Robinson index, which is calculated according to the for-
mula:

IR (n.u.) = (SBP-HR)/100, where SBP is systolic
blood pressure, mm Hg, HR - heart rate, bpm. The evalu-
ation of the obtained IR results was carried out according
to generally accepted norms [16]: a high level of the func-
tional reserve of the heart - IR < 74 n.u., higher than the
average - 80 - 75 n.u., average - 90 - 81 n.u., lower than
average - 91 — 100 n.u., low - >101 n.u.

2. Stress resistance was assessed by determining
the index of the response of the cardiovascular system to
psycho-emotional stress (PRS). PRS was calculated ac-
cording to the formula: PRS, n.u.. = HR1 /HR2; where
HRI1 is heart rate in conditions of relative rest, bpm in 10
seconds; HR2 - heart rate after artificially created psycho-
emotional stress, bpm in 10 seconds. Artificially created
psycho-emotional stress was achieved when the subject
was asked to subtract an odd number from a whole odd
number as quickly and correctly as possible out loud
within 30 seconds. The value of PRS > 1.3 n.u. indicates a
low degree of stress resistance of the cardiovascular sys-
tem to external influences of various nature [17].

3. To establish the tone of the autonomic nervous
system, which regulates vital activity and functions of the
body as a whole, including the circulatory system, the
Kerdo Index (IK) was determined [18]. IK = (1 - (DBP —
HR)) x 100%, where DBP is an indicator of diastolic blood
pressure, mm Hg; HR - heart rate, bpm. An indicator close
to 0 indicates autonomous equilibrium, while the deviation
of the index towards it a positive value indicates an in-
crease in the tone of the sympathetic nervous system, a
negative value indicates an increase in the tone of the par-
asympathetic nervous system.

4. The adaptation potential of people with differ-
ent sensitivity to heat was determined according to the
methodology of R.M. Baevsky [19] according to the for-
mula: AP, nu. =0.011xHR + 0.014xSBP + 0.008xDBP
+0.0014xA + 0.0009xW — 0.0009xH — 0.273, where: HR
— resting heart rate (bpm); SBP — systolic blood pressure
(mm Hg); DBP — diastolic blood pressure (mm Hg); A —
age (years); W — body weight (kg); H is height (cm). The
obtained results were evaluated using the scale according
to R.M. Baevsky (Table 1).

Table 1

General evaluation of adaptation possibilities (according to R.M. Baevsky)

Points State of adaptation
<2, nu Satisfactory adaptation
2,11-3,2 n.u. Tension of adaptation mechanisms
3,21-43 n.u. Unsatisfactory adaptation
>431 n.u. Disruption of adaptation mechanisms

Statistical processing of the obtained results was
carried out using the programs "Microsoft Excel" and "Sta-
tistica 12". The results of the study were checked for com-
pliance with the law of normal distribution using the
Shapiro-Wilk test. Non-parametric statistics (Mann—

Whitney rank test) were used to compare the reliability of
the differences between the two samples.

During the research, bioethical standards in
Ukraine and the world were followed (protocols of the
meeting of the Commission on Bioethics of the Ternopil
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National Medical University named after I. Ya. Gorba-
chevskiy Ne73 from April 3, 2023).

Research results and their discussion. During
the 30 days of observation, all subjects were asked about
changes in their general condition after taking the herbal
adaptogen "Victorin". Most people noted that their well-
being, sleep, and headaches have improved significantly.
2 students said that they did not notice any changes in their
general condition. However, all examinees from the se-
lected group noted that they feel better heat tolerance, feel
more comfortable in conditions of increased ambient tem-
perature. It should also be noted that 2 people observed
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slight drowsiness in the afternoon, however, as a result of
a more detailed survey, it turned out that this may be re-
lated to periodic intake of the drug not in the morming, but
in the evening, as they forgot to drink in the first half of
the day .

The analysis of data on the Robinson index on the
Ist, 15th, and 30th days of the study showed a tendency to
decrease this indicator, in particular, its average value at
the end of the month was 10 n.u. (10.1%) less, compared
to the 1st day. Individual changes of this indicator are pre-
sented in Figure 1.

Results of the Robinson index during the
study
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Fig. 1. Changes in the Robinson index on the 1st, 15th, and 30th days of the study

Analyzing Fig. 1, it can be noted that in 4 exami-
nees (28%) the value of IR almost did not change, but in
the rest (72%) there is a noticeable tendency to decrease it.

Taking into account the generally accepted norms
of IR [16], it was established that before the study was con-
ducted in the group of examinees with higher heat sensi-
tivity, a lower than average level of the functional reserve
of the heart was found. On the 30th day, after taking the
"Victorin" drug, the average value of this indicator corre-
sponded to the average level of the heart's reserve capacity.

Thus, after taking "Viktorin" the examinees
showed a tendency to increase the reserve capabilities of
the cardiovascular system and its more economical activ-
ity, compared to the initial data, when the value of IR in-
dicated the stress of the heart's activity, the inefficiency of
its work.

The obtained results of the indicator of the re-
sponse of the cardiovascular system to psycho-emotional
stress are shown in Fig. 2.

It was established that the average value of PRS
on the 30th day decreased by 0.147 n.u. (11%) (p<0.01).

Therefore, taking into account the above, it can be
concluded that the stress resistance of the examinees with
higher sensitivity to the heat factor significantly increased
after taking the drug "Victorin", that is, the body of these
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persons became more protected from the negative effects
of the current climatic conditions.

Figure 3 shows the results of the Kerdo index dur-
ing the 30-day study.

It was established that at the beginning of the
study, all subjects had a significant predominance of the
tone of the sympathetic nervous system, and during the pe-
riod of taking "Victorin" there is a tendency to decrease its
activity.

Thus, after a 30-day intake of the plant adaptogen
"Victorin" in healthy young people, a decrease in the tone
of the sympathetic nervous system and its shift towards au-
tonomic balance was found. And as you know, the pre-
dominance of the tone of the sympathetic system leads to
increased energy needs of the human body, and in the final
stage, to the development of various pathological condi-
tions and diseases, including cardiovascular ones [20]. Au-
tonomous equilibrium supports the stability of the internal
environment, and also ensures the mobilization of suffi-
cient reserve potential for adaptation to climate changes
[21].

The results of AP during the study are presented
in Fig. 4. The obtained values of adaptation potential on
the 1st day of the study show that in persons with higher
heat sensitivity, the adaptation activity of their body was
carried out at the limit of possibilities.
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Indicator of the response of the cardiovascular system to
psycho-emotional stress during the study
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Fig. 2. Indicator of the response of the cardiovascular system to psycho-emotional stress on the 1st,
15th and 30th days of the study

Kerdo index results during the study
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Fig. 3. Changes in Kerdo index indicators on the 1st, 15th and 30th days of the study

After analyzing the received data on adaptation
potential, it was established that its average value on the
30th day of the study is 9.3% less compared to the initial
values (p<0.01).

According to the above-mentioned norms [19], at
the beginning of the study, tension of adaptation mecha-
nisms was found in all participants. 30 days after taking
"Victorin", the average value of AP in the examined group
indicates satisfactory adaptive capabilities.

In the literature, there is evidence that the com-
plex effect of the components of the drug "Victorin" (gin-
seng and rhodiola rosea) is aimed at stabilizing the func-
tional state of the nervous system, increasing the body's
resistance to environmental stress, normalizing the work
of the heart, vascular function, blood pressure level (if nec-
essary) [22], which is consistent with the results of our
study.
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Adaptation potential during the study
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Fig. 4. AP results on the 1st, 15th and 30th day of the study

Conclusions:

1. Plant adaptogen "Victorin" in people with
higher sensitivity to heat improved well-being, sleep,
headaches, dizziness disappeared, reduced sensitivity to
increased ambient temperature.

2. 30-day use of "Victorin" caused a tendency to
increase the reserve capabilities of the cardiovascular sys-
tem and its more economical activity.

3. The stress resistance of people with higher heat
sensitivity significantly increased after taking a plant adap-
togen.

4. On the 30th day of the study, a decrease in the
tone of the sympathetic nervous system and a shift in the
direction of autonomous balance were found in the sub-
jects.

5. Taking the drug "Victorin" in young people
with a higher sensitivity to the heat factor led to an increase
in the adaptation potential.

Prospects for further research. The research
substantiated the feasibility of further studying the effect
of plant adaptogens, including the drug "Victorin", on the
functional state of the cardiovascular system of people
with increased heat sensitivity in order to develop recom-
mendations for its use to prevent the development of neg-
ative consequences of global warming.
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Pe3tome. [o0anbHEe mMOTEIUTIHHS —  1E
HaifaKkTyanpHilla eKoJIoTiyHa nmpo0yieMa ChOTO/ICHHS, 1110
BIUIMBAE Ha )KUTTS Ta 370pOB’s jojei. Jiist migBUIIeHHS
PE3UCTEHTHOCTI OpraHi3My 10 Jii HEeCHpUSTIUBHX
(akTopiB HaBKOJIUIIHBOTO cepeoBUIIa
BUKOPHCTOBYIOTBCS TaKi 3aCO0U SIK aJIalTOTeHH.

Meta. JlocniguTH BILUIMB POCIMHHOIO aIarTo-
reny «BikTopiH» Ha (QyHKIIOHAJILHUN CTaH CeplEeBO-CY-
JIMHHOI CHCTEMH 3JI0POBHX 0Ci0 i3 BUILOIO YYTIUBICTIO JIO
TerIa.

Marepiaum i MmeToau. Biniopano 14 oci6 Bikom
17-20 pokiB i3 BUIIIOIO Yy TJIMBICTIO JI0 TEMIEpaTypH. Y ciM
oco0aM MPOMOHYBAJIOCh BXKUBATHU IOJICHHO B MEPIIiH 1o-
noBuHi HS npotsroM 30 aHIB mo 1 Kamcymi mpenapary
«BikTopin». OuiHka Cy0’€KTMBHHUX 3MiH 3arajbHOro
CTaHy, CaMOIOYYTTsI Ta (YHKIIIOHATBHOTO CTaHy CEPIIEBO-
CYIMHHOI cucTeMu npoBoawnacst B 1-ui, 15-mii 1 30-i
JIEHb JOCIIIKEHHS.

PesyabraTn. Yci oocrexxyBani Ha 30-i neHb 110-
CJIIJDKEHHST 3a3HAYMIIM, 10 BIAYYBAaIOTh Kpallly HEepeHO-
CUMICTh criekH, KoM(opTHile cede NovyBaroTh B yMOBaX
IiABUIIEHHS TeMIIEpaTypH HaBKOJIUIIHBOTO CEPEAOBHUILA.
BcTaHoBIeHa TeHACHIIS O 3MEHILEHHS CepeJHbOTO 3Ha-
yenHs1 iHgekcy PoGincona na 10 ym.ox. (10,1%),
nopiBHsiHO 13 1-uM jgHem gocmimkenHs. CepenHe 3Ha-
YEeHHs TOKAa3HUKA PeaKilii CeplieBO-CyIMHHOI CUCTEMH Ha
ncuxoeMoliiHnid ctpec Ha 30-i IeHb 3MEHINHIOCH Ha
0,147 ym.on. (11%) (p<0,01). Ilicns 30-tu AeHHOTO
MpUIOMY POCIMHHOTO aJIanToreHy «BiKTOpiH» BUSBIECHO
3MEHUICHHS TOHYCY CUMIATHYHOI HEPBOBOI CUCTEMH Ta
3cyB ii y Oik aBTOHOMHOI piBHOBaru. 3Ha4YCHHS aJarTa-
niitHOTO ToTeHniany Ha 30-i neHs mociimkeHHs Ha 9,3%
MEHIIIe, TOPIBHSHO 13 BUXimHUMH TToka3Hukamu (p<0,01).

BucnoBku. IIpuiiom pocaMHHOTO aganToreHy B
0cib i3 BHIOIO YyTIMBICTIO 0 Teria 00yMOBUB TCH/ICH-
if0 10 30UIBIICHHS PE3ePBHUX MOXKJIMBOCTEH CEpIeBO-
CYyIMHHOI CHCTEeMH ¥ €KOHOMHIITY ii AisUTBHICTD, CTIPHSB
30UTBIIEHHIO CTPECOCTIKOCTI, 3MEHIIIEHHIO TOHYCY CHM-
MATHYHOI HEPBOBOI CHCTEMH Ta 30OUIBIICHHIO ajariTa-
[IHOTO TIOTCHITIATY.

KirouoBi cioBa: miBuIIeHa TEMIOYYTIUBICTD,
CEepIEBO-CyIMHHA CHUCTEMa, aJalTallifHUH MOTEHIIial,
CTPECOCTINKICTh, POCIIMHHI aIalITOTEHH.
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