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BRAIN NEUROTROPHIC BDNF LEVEL
AT TEENAGERS WITH SYNCOPAL

CONDITIONS

The aim of the study was to assess the level of cerebral neurotrophic factor BDNF in the blood plasma of adolescents with syncopal conditions.
Materials and methods: 225 people (boys and girls) aged 12-17 years were examined, of which 63 adolescents with a history of neurogenic
syncope (main group) and 162 without syncope (control group). The plasma BDNF content (in pg / ml) was determined on a Multiscan FC appara-
tus (Finland) using the Quantikine® ELISA ELISA using the R&D systems® reagent kit (USA). The obtained data were processed in the program

"Statistica 12".

Results: lower levels of BDNF in the blood plasma of adolescents with neurogenic syncopal conditions were detected. A large number of indi-
viduals with slightly and significantly reduced BDNF levels among adolescents with syncope episodes were found.

Discussion: taking into account the significant role of BDNF in modulating neuroplastic processes, the decrease in its level detected by us can
probably be regarded as a metabolic marker of the risk of the occurrence and presence of neurodegenerative processes in the brain tissue of
adolescents with recurrent syncope. This assumption can be confirmed by further studies.

Conclusions: syncope in adolescents is associated with lower levels of cerebral neurotrophic factor BDNF. Among adolescents with syncope,
there are more individuals with slightly- and significantly reduced BDNF levels compared to the group without syncope.

Keywords: adolescents, syncope, cerebral neurotrophic factor BDNF.

Introduction. Syncope (fainting) is
an episode of sudden short-term loss of
consciousness associated with a sharp
weakening of postural muscle tone and
characterized by a spontaneous resto-
ration of cerebral functions. The main
signs of a syncope are sudden develop-
ment, short duration and reversibility. The
problem of neurogenic syncope states
related to psychosomatic disorders is
currently an urgent medical problem [2].
An equally important task is the timely di-
agnosis and effective correction of these
disorders, taking into account the pecu-
liarities of metabolic processes in the
brain tissue and affecting the functioning
of the central nervous system [6,7,10,13].
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According to the results of large popula-
tion studies, the frequency of syncope
in children is 126 per 100,000 children
and adolescents [16,18,19]. According to
epidemiological data, 15-20% of adoles-
cents experience at least a single episode
of syncope before reaching the age of 18
years [3]. The frequency of occurrence
of episodes of syncopal conditions in
schoolchildren of the city of Krasnoyarsk
according to a questionnaire survey is
7.6%, with a predominance in girls, com-
pared with boys, and in older students,
compared with children of primary school
age [5]. The most frequent and significant
types of syncope in children and adoles-
cents include: vasovagal syncope (up to
90% of all cases of syncope); orthostatic
syncope (8-10%); respiratory affective
seizures (only in children from 6 months
to 2 years old); toxic / medicinal synco-
pe (poisoning, side effects of drugs, are
rare); cardiogenic syncope (about 5% of
all cases of syncope).

There are many reasons that can pro-
voke attacks of loss of consciousness.
In most cases, syncopal conditions are
primarily neurogenic in nature and are
mediated by conditioned or uncondition-
ally reflex mechanisms of regulation of
the cardiovascular system, causing the
body to respond to external influences.
However, they can occur during decom-
pensation of severe somatic diseases
and cerebral pathological processes that
threaten the life of the child (brain tumor,
cerebral aneurysm, etc.).

The immediate cause of syncope is
a sharp and sudden decrease in blood
supply to the brain below the level nec-
essary to maintain adequate brain tissue
metabolism. The consequence of repeat-

ed episodes of cerebral hypovolemia in
children with syncopal conditions and
neuron hypoxia arising from it may lead
to the development of degenerative pro-
cesses in the substance of the brain.

A special role in the modulation of neu-
roplastic processes is played by neuro-
trophic germ factors (NTF). To date, the
most studied is the brain neurotrophic
factor - brain-derived-neurotrophic-factor
(BDNF). It refers to physiologically active
polypeptides that regulate the growth
and differentiation of neurons during phy-
logenesis, contribute to the formation of
new synaptic connections in the postna-
tal period. BDNF plays a crucial role in
the pathogenesis of neurodegenerative
diseases, in the restoration of functions
in traumatic and vascular lesions of the
nervous system. BDNF is a protein with
a molecular weight of 27 kDa and is ex-
pressed in fibroblasts, astrocytes, neu-
rons, platelets, as well as in lemmocytes
[17]. During the development of the ner-
vous system, BDNF is involved in the dif-
ferentiation of neurons, in synaptogene-
sis, and plays a role in long-term potenti-
ation and synaptic plasticity. It is believed
that it can play a role in the formation of
memory.

Since embryonic development of
platelets and neurons comes from the
same precursor in the scallop, the con-
centration of BDNF in the blood may re-
flect the level of synthesis of BDNF in the
central nervous system. To date, 2 types
of BDNF receptors are known: the first
are low-affinity NGF receptors with a mo-
lecular weight of 75 kDaltons (LNGFR),
the second are high-affinity receptors for
tropomyosine kinase-B with a molecular
weight of 145 kDaltons (TrkB) [15]. These



receptors determine the specificity of the
action of BDNF. The functional activity of
neurotrophic factors (including BDNF) is
quite high. During the development of
the nervous system, they participate in
the differentiation, maturation of neurons
and the formation of synapses. In the
adult body, they play a neuroprotective
role, protect brain neurons from hypoxia
and ischemia [14]. BDNF and the sero-
tonergic system, interacting with each
other in the central nervous system and
modulating brain processes together, are
involved in the pathogenesis of anxiety,
depression and impaired cognitive pro-
cesses in humans.

Antidepressant therapy increases the
production of BDNF, which leads to the
restoration of processes of neurogenesis
and neuronal plasticity. In recent years,
the possibility of using a serum BDNF
concentration indicator and / or BDNF
gene polymorphisms to predict or eval-
uate the effectiveness of a response to
therapy has been widely studied. The
identification of the significant role of
NTF and, in particular, BDNF in stimu-
lating neuroplasticity is promising in the
treatment of vascular, traumatic and neu-
rodegenerative diseases of the nervous
system.

The aim of our study was to assess
the level of cerebral neurotrophic factor
BDNF in adolescents with neurogenic
syncopal conditions.

Materials and research methods.
The object of the study was adolescents
12-17 years old (boys and girls) in the
amount of 225 people, the subject of the
study was the neurotrophic factor BDNF.
The main group consisted of 63 adoles-
cents with neurogenic syncope, and 162
adolescents without a history of syncope
were included in the control group. Infor-
mation about the presence of syncope
was obtained by questioning.

The level of neurotrophic factor BDNF
in the blood plasma was determined on a
Multiscan FC apparatus (Finland, 2009)
using the Quantikine® ELISA ELISA us-
ing the R&D systems® reagent kit (USA).
The BDNF content in the analyzed plas-
ma samples was expressed in PG / ml.

The survey was carried out after ob-
taining written informed consent to par-
ticipate in the study of parents of ado-
lescents under 15 years old or the ado-
lescents themselves over the age of 15
years. The study was approved by the
Ethics Committee of the Federal State
Budgetary Institution of Science and
Technology of the Federal Research
Center of the Kola Scientific Center of the
SB RAS (Minutes No. 1 dated March 16,
2020).

Statistical processing of the obtained
data was carried out by non-parametric
statistics methods in the program "Statis-
tika 12" [8]. The results of the analysis
of quantitative traits are presented as
the median (Me) and interquartile range
(Q25 — Q75). Binary features are pre-
sented as% share and boundaries of the
confidence interval estimated by the Wil-
son method. The achieved level of signif-
icance of differences (p) for quantitative
indicators was determined by the Mann
— Whitney U-test, for binary characters,
by the Pearson x2 criterion. Differences
between groups were considered statis-
tically significant at a achieved level of p
<0.05.

Results and discussion. To assess
the level of BDNF in the blood plasma
of the examined adolescents at the first
stage, we developed internal standards
for this indicator: the percentile values of
the cerebral neurotrophic factor in ado-
lescents in the control group were deter-
mined. The 5 %o values in adolescents in
the control group were 256 pg / ml, 10
%o - 321 pg / ml, 15 39 - 394 pg / ml, 25
52 - 527 pg / ml, 50 %o - 823 pg / ml, 75
%o - 1122 pg / ml, 85 %o - 1420 pg / ml,
90 %o - 1660 pg / ml and 95 %o - 1990 pg
/ ml. Criteria for assessing BDNF levels
are presented in tables 1 and 2.

As a result of the study, it was found
that among the examined with syncopal
conditions there was a greater number
of adolescents with a slightly reduced
level of BDNF (14.3%, Cl = 7.9-24.3%)
compared with the control group (6.6%,
Cl = 3.9-10.9%, x2 = 3.93, p = 0.0475).
The proportion of adolescents with a sig-
nificantly reduced level of the analyzed
factor was also significantly larger in the
group with a history of syncope (10.0%,
Cl = 4.9-19.2%) than in the group with-
out syncope (1.5%, Cl = 0.5-4.4%, x2
= 10.36, p = 0.0013). Relative to other
gradations of blood plasma BDNF lev-
el, there were no statistically significant
differences in the compared groups, but
there was a clear tendency for a greater
number of individuals with BDNF levels
below the normative values among ado-
lescents with syncopal conditions. At the
same time, the results of our comparative
analysis revealed a tendency toward a
higher incidence of adolescents with nor-
mal and elevated levels of BDNF in the
group without a history of syncope.

A comparative analysis of the quanti-
tative values of the level of BDNF in the
blood plasma of adolescents with synco-
pe and without syncope in the history is
illustrated in table 3.

As can be seen from the table above,
adolescents with syncopal conditions had
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a statistically significantly lower content
of cerebral neurotrophic factor BDNF in
plasma compared to the level of a similar
indicator in adolescents without syncope
in history.

Numerous studies in recent years
have shown that BDNF plays a signif-
icant role in the pathophysiology of a
large number of diseases and patholog-
ical conditions. A decrease in the content
of this neurotrophic factor has been es-
tablished in a number of diseases and
syndromes, with impaired memory and
cognitive functions. Thus, a decrease in
the level of BDNF was detected in adult
patients with chronic tension headache
[11] and those with memory impairment
and cognitive dysfunction [1].

It has been established that there are
fewer individuals with normal plasma
concentrations of BDNF and a greater
proportion of individuals with a low con-
tent of this indicator in adolescents with
connective tissue dysplasia syndrome,
dorsopathy, autonomic dysfunction syn-
drome, arterial hypertension, recurrent
cephalgia and asthenic syndrome. Ado-
lescents with a violation of psychoemo-
tional status are characterized by a lower
content of BDNF in plasma, a tendency to
a decrease in the concentration of BDNF
was revealed as the severity of distress,
depression, anxiety, somatization and as-
thenia increased [12].

A relationship was found between the
level of serum concentration of cerebral
neurotrophic factor in children with hy-
poxic-ischemic brain lesions in which
the serum concentration of BDNF was
1.3-1.6 times lower [4]. T.V. Samsonova
(2013) found a decrease in the adaptive
capabilities of the apparatus of autoreg-
ulation of cerebral circulation and auto-
nomic regulation in adolescent children
who underwent perinatal hypoxic brain
lesions of moderate severity, associated
with a decrease in the production of neu-
ropeptide P substance 10-14 years old
and brain neurotrophic factor BDNF - at
the age of 15-17 [9].

Our data confirm the identified T.V.
Samsonova (2013) direction of changes
in the level of BDNF in adolescents with
a history of PPCNS and the subsequent
development of autonomic dysfunction.
In our study, syncopal conditions in the
examined adolescents had a neurogenic
etiology due to the presence of autonom-
ic dysfunction syndrome predominantly
of the vagotonic type, and in patients with
hypertension, the sympathicotonic type.
In the history of most of the examined
there were indications of a perinatal le-
sion of the central nervous system.

To date, the important role of BDNF
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Table 1

Criteria for assessing normal and elevated plasma BDNF levels

Percentile range BDNF percentile range Plasma BDNF
>25 <75 >527 <1122 normal
> 75 <85 > 1122 <1420 slightly increased
> 85 <90 > 1420 <1660 moderately elevated
> 90 <95 > 1660 <1990 significantly upgraded
>95 > 1990 high

Table 2

Criteria for evaluating a reduced level of BDNF in plasma

Percentile range BDNF percentile range Plasma BDNF
<25 >15 <527 >394 slightly reduced
<15 >10 <394 >321 moderately reduced
<10 >5 <321 > 256 significantly reduced
<5 <256 lower

in modulating neuroplastic processes,
in the regeneration of brain neurons and
the restoration of their functions, is well
known. In our opinion, a decrease in
plasma levels of BDNF can be regarded
as a metabolic marker for the presence
and risk of neurodegenerative processes
in the brain of adolescents with repeated
episodes of neurogenic syncope.

Conclusions:

1. The presence of syncope in ado-
lescents is associated with a lower level
of cerebral neurotrophic factor BDNF in
blood plasma.

2. Among adolescents with syncope,
there are more individuals with a slightly
and significantly reduced level of BDNF
compared to the group without a history
of syncope.

3. The assessment of the significance
of a reduced level of BDNF in blood plas-
ma as a metabolic marker for the pres-
ence and risk of neurodegenerative pro-
cesses in the brain tissue of adolescents
with syncopal conditions is relevant and
requires further study.

References

1. TomaskoB O.A. CwurHanbHble MOMekynbl
MO3ra U 3nureHeTudeckne akTopbl Mpu Heil-
pofereHepaTMBHBIX U MCUXMYECKUX PacCTpoii-
ctBax. JKypHanm Hesponoauu U ncuxuampuu.

2015;10:102-110. [Gomazkov OA. Signal mole-
cules of the brain and epigenetic factors in neuro-
degenerative and mental disorders. Zhurnal nev-
rologii i psikhiatrii. 2015;10:102-110. (In Russ.).]
DOI: 10.17116/jnevro2015115101102-110

2. MakapoB W.B. KnuHuueckasi ncuxuatpusi
[eTcKoro 1 nogpocTkoBoro Bodpacta. Cl16.: Hay-
ka n TexHuka; 2013. [Makarov IV. Clinical psychi-
atry of child and adolescent growth. SPb.: Nauka
i Tehnika; 2013. (In Russ.).]

3. MytadbsaH O.A. Aputmuun cepgua y aeten
W NoapoCTKOB (KMWHMKA, AMArHOCTUKa U nedve-
Hue). CI6.: Hesckuin ananext; 2003. [Mutafyan
OA. Cardiac arrhythmias in children and ado-
lescents (clinic, diagnosis and treatment). SPb.:
Nevskii dialect; 2003. (In Russ.).]

4. HosukoBa [1.A., ApceHbeBa E.H. BnusHue
KOMMIIEKCHOM TepanuuM Ha COoAepxaHue Hew-
poTpodmyecknx akTopoB Yy HOBOPOXAEHHbBIX
netel ¢ uepebpanbHoi vwemunen. Pocculickuli
neduampuyeckuli xypHan. 2012;5:9-13. [No-
vikova DA, Arsen'eva EN. The effect of complex
therapy on the content of neurotrophic factors in
newborns with cerebral ischemia. Rossiyskiy pe-
diatricheskiy zhurnal. 2012;5:9-13. (In Russ.).]

5. Harawkuna E.WN. KnuHuko-gyHKUMOHanNb-
Hasi xapaKkTepucTuka AeTen, CTPaparoLmX CUH-
KonasnbHbIMU COCTOSIHUAMU U adpdeKTUBHO-pe-
CNMPaToOpHbIMK NpUCTynamu: asToped. auc. ...
kaHg. med. Hayk. KpacHosipck; 2008:24. [Nya-
gashkina El. Clinical and functional characteris-
tics of children suffering from syncopal conditions
and affective respiratory attacks: abstract. dis. ...
cand. med. sciences. Krasnoyarsk; 2008:24. (In
Russ.).]

6. OBept J1.C., MNokuabiwesa J1.W., Eropos
A.A. [n gp.]. OueHka NcrMxo3amMoLMoHarbHOro cTa-
Tyca, natepansbHoro heHoTMna u BbICLLUUX MO3rO-
BbIX (DYHKLMI Yy AETEN 1 NoApOCTKOB: Nporpamma
ansa OBM; ®IrbHY «Hay4Ho-uccnegosarenbckuii

Table 3

The content of BDNF in the blood plasma of adolescents with syncope and
without syncope (in pg / ml)

Groups M N Me 25%o | 75%o |Std. Dev.| P,
1 or. - without syncope | 999.53 | 162 | 892.00 | 590.00 | 1190.00] 643.31 | 0.0135
2 gr.-with syncopal | ¢14 15| 63 | 705.00 | 471.00 [1009.00| 453.10
conditions

WHCTUTYT MeaMumuHckmx npobnem Cesepar.
KpacHosipck, 2016. [oc. per. nporpammbl Anisi
OBM Ne 2016614566. [Evert LS, Pokidysheva LI,
Egorov AA. [i dr.]. Assessment of the psychoemo-
tional status, lateral phenotype, and higher brain
functions in children and adolescents: a computer
program; Federal State Budgetary Scientific In-
stitution Scientific Research Institute of Medical
Problems of the North. Krasnoyarsk, 2016. State.
reg. computer programs No. 2016614566. (In
Russ.).]

7. Totynuuk T.B., Becenosa O.®., OsepT
J1.C. HooTponHble npenapatbl Npy HapyLleHUsX
KOTHUTUBHbIX PYyHKUMIA y AeTel. Bpay. 2016;4:75-
78. [Potupchik TV, Veselova OF, Evert LS. Noot-
ropic drugs in children with cognitive impairment.
Vrach. 2016; 4:75-78. (In Russ.).]

8. PebpoBa O.HO0. Cratuctuyeckuii aHanms
MEANLMHCKUX AaHHBIX. NpUMeHeHre naketa npu-
knagHbix nporpamm «STATISTICA». M.: Meaguna
Cdpepa; 2002. [Rebrova OYu. Statistical analysis
of medical data. Application of the STATISTICA
application software package. M.: Media Sphere;
2002. (In Russ.).]

9. CamcoHoBa T.B. MNpumeHeHne cemakca B
BOCCTAHOBWTENIbHOM feYeHUn [eTern nepBoro
roga XusHW C nepuHaTtanbHbIM TUMNOKCUYECKU-
MLIEMUYECKUM TMOPAXKEHWEM TONOBHOMO Mo3ra.
Poccutickuli 8eCmHUK nepuHamoso2uu u neou-
ampuu. 2013;5:109-114. [Samsonova TV. The
use of Semax in the rehabilitation treatment of
children of the first year of life with perinatal hy-
poxic-ischemic brain damage. Rossiyskiy vest-
nik perinatologii i pediatrii. 2013; 5:109-114. (In
Russ.).]

10. 3Bept J1.C., TepeweHko C.1O., Peyliesa
C.B. [v gp.]. Cnocob6 oueHKkun HapyLUEHUIA NCUXO-
comaTM4eckoro crartyca y Aetert U NnoapoCTKOB.
CospemeHHble npobremb! HayKu U 0bpa3osaHusi.
2016;4. URL: http://www.science-education.ru/
article/view?id=24897 [Evert LS, Tereshchenko
SYu, Reusheva SV [i dr.]. A method for assessing
violations of psychosomatic status in children and
adolescents. Sovremennie problemi nauki i obra-
zovaniya. 2016;4. URL: http://www.science-edu-
cation.ru/article/view?id=24897 (In Russ.).]

11. Tan K.B., KanuHckuin T1.IM., PakutoBa
A.B. YpoBeHb HelpoTpodmyeckoro daktopa
FOMOBHOTO MO3ra y MauueHTOB C rofioBHow 6o-
nblo HanpskeHnusi. Pocculickuli XypHan 6onu.
2018;2(56):76. [Tyan KV, Kalinskiy PP, Rakitova
AV. Level of brain neurotrophic factor in patients
with tension headache. Rossiyskiy zhurnal boli.
2018; 2(56):76. (In Russ.).]

12. 3Bept N1.C., Motynuuk T.B., Peywesa
C.B. [n Op.]. YpoBeHb MO3roBOro HempoTpou-
yeckoro aktopa BDNF y nogpocTkoB C Auc-
nnasuen CoeavHUTENbHOW TKaHU U Pas3nUyHbIMU
ncmMxocomaTmyeckummn cuHagpomamu. Cospemer-
Hble npobrembl Hayku u obpasosaHusi. 2018;
5. URL: http://science-education.ru/ru/article/
view?id=28072 [Evert LS, Potupchik TV, Reushe-
va SV [i dr]. The level of cerebral neurotrophic
factor BDNF in adolescents with connective tis-
sue dysplasia and various psychosomatic syn-
dromes. Sovremennye problemy nauki i obrazo-
vaniya. 2018;5. URL: http://science-education.ru/
ru/article/view?id=28072 (In Russ.).]

13. OBept J1.C., Peywesa C.B., NaHuuye-
Ba E.C. [v gp.]. OmouumoHanbHO-noBegeH4e-
CKne paccTporCTBa Y  LUKOMBbHUKOB  HOXHbBIX
pernoHoB Cubupu C CUHKOMaNbHLIMU COCTO-
AHMSMU.  MexAyHapoOHbIl  XypHan npuknao-
HbIX U  ¢pyHOameHmarnbHbIX  uccredosaHull.
2014;9(2):140-144. [Evert LS, Reusheva SV,
Panicheva ES [i dr.]. Emotional-behavioral dis-
orders in schoolchildren of the southern re-
gions of Siberia with syncopal conditions. Me-
Jjdunarodnii jurnal prikladnih i fundamentalnih



issledovanii. 2014; 9 (2):140-144. (In Russ.).]

14. Kuipers S.D., Bramham C.R. Brain-de-
rived neurotrophic factor mechanisms and func-
tion in adult synaptic plasticity: new insights and
implications for therapy. CurrOpin Drug Disco-
vDevel. 2006; 9:580-586.

15. Leinninger Gina M., Vincent Andrea M.
The role of growth factors in diabetic peripheral

DOI 10.25789/YMJ.2020.70.28
YOK: 615;615.243;616.33;616.34

neuropathy. Journal of the Peripheral Nervous
System. 2004; 9(1):26.

16. Maron B.J. Sudden death in young ath-
letes. N Engl J Med. 2003; 349(11):1064-1075.

17. Martinowich K.., Manji H, Lu B. New in-
sights into BDNF function in depression and
anxiety. Nat Neurosci. 2007; 10:1089-1093.
DOI:10.1038/nn1971

22020 7AW =

18. Mcleod K.A. Syncope in childhood. Arch
Dis Child. 2003; 88(4):350-353. DOI:10.1136/
adc.88.4.350

19. Verhaaren H.A., Vanakker O., Coster V.
[et al.]. Use of an event recorder in the decision
for pacemaker implantation in a child with syn-
cope. Eur J Pediatr. 2002; 161(5):267-269. DOI:
10.1007/s00431-002-0928-6

E.V. Ferubko

INVESTIGATION OF THE ROLE

OF PHENOLIC COMPOUNDS

IN THE MECHANISM OF ACTION

OF THE NEW AGENT FOR PREVENTION
AND TREATMENT OF DIGESTIVE DISEASES

The article presents a study on pharmacological activity of phenolic compound complex isolated from the polycomponent extract "Hexaphyte",

which has choleretic activity.

The aim of the study was to determine the role of the phenolic compound complex in the mechanism of action of hexaphyte.

The results of successive series of experiments to determine the role of phenolic compounds in the mechanism of action of "Hexaphyte" extract,
including in the manifestation of choleretic activity, concluded that the phenolic compound complex isolated from hexaphyte had a positive effect
on the manifestation of choleretic, antioxidant and membrane-stabilizing activity of extract "Hexaphyte".

Keywords: polycomponent plant extract, phenolic compound complex, choleretic action.

Introduction. Digestive diseases oc-
cupy a leading place in the general struc-
ture of human diseases, and they have
a recurrent course, a functional nature of
the disorders, and the organic nature of
the pathology [14, 9].

The use of plant-derived choleretics
is indicated for chronic diseases of the
liver, gall bladder, and biliary tract [11].
The range of herbal medicines with chol-
eretic activity is small and is represented
by plant composition (species), as well
as purified extracts in the form of tablets
(flamin, caleflon and hofitol), a solution
for oral administration (hofitol), tablets of
allochol, etc. [4].

In this regard, the expansion of the
range of drugs with choleretic activity
is promising. Given this circumstance,
the creation of new and effective drugs
based on a rational herbal composition is
appropriate [5, 12, 13].

Based on information-analytical anal-
ysis of the literature and preliminary phy-
tochemical study of raw plant materials,
the authors developed the dry extract un-
der the code name "Hexaphyte" that has
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choleretic activity due to the presence of
biologically active substances, mainly of
phenolic nature [8].

In this regard, the aim of our study was
clarifying the role of the phenolic com-
pound complex isolated from hexaphyte
for interpretation its action mechanism, in
particular, its choleretic activity.

Materials and methods. The object
of the research is the phenolic compound
complex isolated from extract "Hexa-
phyte".

The dry extract under the code name
"Hexaphyte" was obtained from the fol-
lowing species of medicine plant raw
materials: flowers of dwarf everlast (He-
lichrysum arenarium L.) — 300g, flowers
of tansy (Tanacetum vulgare L.) — 100g,
rose hips (Rosa sp.) — 100g, leaves of
common nettle (Urtica dioica L.) — 100g,
leaves of peppermint (Mentha piperita L.)
— 50g, roots of liquorice (Glycyrrhiza gla-
bra L.) — 50g.

The hexaphyte was obtained during si-
multaneously component extraction with
hot water (75-850 C). It contains polysac-
charides, flavonoids, carotenoids, organ-
ic acids, vitamins, macro- and micronu-
trients, essential oils and other natural
compounds. Extract "Hexaphyte" was
standardized according to a complex of
flavonoids in terms of luteolin standard
and isosalipurposide standard, while the
content of flavonoids is regulated at least
4% in the first case and at least 15% in
the second case [8].

The phenolic compound complex of
hexaphyte was obtained by eluting with
an alcohol-water mixture in increasing
concentration on a polyamide sorbent
produced by the WOEL company.

This work was carried out in accor-
dance with the Federal Law “On Medic-
inal Products” and the “Guidelines for
Conducting Preclinical Studies of Medi-
cines”. The experiments were performed
on 120 outbred male rats with an initial
weight of 180-200 g. The animals were
obtained from the Federal State Budget-
ary Scientific Institution Biomedical Tech-
nology Research Center of the Federal
Medical and Biological Agency of Russia;
they lived in the vivarium having free ac-
cess to food and water. Pharmacolog-
ical studies were carried out according
to the Order of the Ministry of Health of
the Russian Federation No. 199n dated
04/01/2016 “On the approval of the rules
of good laboratory practice”, according
to the norms of good laboratory prac-
tice (GLP). The research was approved
by the Institute’s Bioethical Commission
(protocol No. 7 of October 1, 2018).

We studied the effect of phenolic com-
pound complex isolated from hexaphyte
on the liver choleretic function in intact
rats with a single dose of 100 mg/kg or
500 mg/kg.

Bile of rats anesthetized with sodi-
um thiopental, 45 mg/kg, was obtained
according to the standard procedure [7]
using a polyethylene cannula inserted



