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RESEARCH OF THE TOXICOLOGICAL PROFILE OF THE NEW GEL, WHICH
CONTAINS AN EXTRACT OF THE OAK BARK AND ALOE EXTRACT

© N. Tsubanova, D. Zhurenko, T. Sakharova

Ha cbo2o0niwniil 0enb X60podu napoOOHmy 3HAUHO noutuperi, OlacHocmyomoscs ointvut Hide y 75 % HaceneHHs.
6Cb020 CIMY, NPU YbOMY Ypadscyromuv 6ci 8ikosi epynu. IlepcnexmusHumu AiKapcobKumu npenapamamu ciio
8gasicamu 3acobu Ha OCHOGI NIKAPCLKOI POCIUHHOI CUPOBUHU, SIKI NOPAO I3 BUPAINCEHON MEPANESMUYHON OIE0
Maomv MIHIMYM He2amueHUX peaxyit.

Memoro pobomu 6y10 00CHIOHCEHHA 20CMPOT MOKCUYHOCIE HOB020 210, WO MICIUmb eKCmpaxkm Kopu 0yoa
ma ekxcmpaxkm aioe.

Memoou. /[ocnioxcenus 20cmpoi MOKCUYHOCI NPOBOOUNU BIONOBIOHO 00 MeMOOUUHUX peKOMeHOayil Ha Oinux
neniniunux wypax macoro 180-220 2, y dexinvka emanis: 00CriONHceHHsE 20CMPOI MOKCUYHOCIME KOMINOHEHMIE
H08020 20, OOCHIONHCEHH 20CMPOi MOKCUYHOCII HOB020 2e0 3A YMO8 SHYMPUUHbOULTYHKOBO2O Be0eHHS,
BHYMPIUHbOOUEPEEUHHO20 MA NPU HAUKIDHOMY HAHECEHHI.

Pesynomamu. Bcmanoeneno, wjo 3a ymo 6HymMpUuHbOUIYHKOB020 66€0€HHA eKCMpaKmy Kopu 0yba ma excm-
paxkmy anoe Hemoducaugo ecmarnogumu JI/so, momy wjo 6gedenns maxcumanoroi 0o3u 15100 me/ke He GuKIUKAIO
JemanvHocmi wypie. Y 36’A3KY 3 yum y NOOANbWUX OOCTIONCEHHAX, 3 MEMOI0 NiOMBEPONCEHHS Yb020 meep-
0d1centst Oyna 00cniodncena 2ocmpa moKCuuHicmes ekcmpakmie auuie y 003i 15100 me/ke. [pu enympuwinvooue-
pesunnomy 66edenHi oocaiocysari JIsy excmpaxmy kopu 0y6y cmarnosums 2580 (1930-3220) me/ke, excmpa-
kmy anoe 2180 (1460-2900) me/ke. Ha nodanvuiux emanax 00CriodcenHss He GYI0 3aPeecmpo8anHo UOUMUX
03HAK MOKCUYHO20 GNIUBY HOBO20 2€10 HA (IYHKYIOHANLHUL CIAH MEAPUH Ni0 4aC CNOCHEPEICEHHS NPOMA2OM
14 0i6 npu 68e0eHi y MAKCUMATLHO PEKOMEHOOBAHUX 003aX. BHYMPIUHbOuLIYHOK060 15100 melke ma nawkipho
22600 melxe.

Bucnoexu. Komnaexc npogedenux 0ocniodicenb 003601U8 6CIMAHOBUMU, WO HOBUIL 2eib He YUHUMb THOKCUYHO2O0
BNIUBY HA Op2aHU MA cucmemu 00CTIOHUX MEApUH ma He Mac JemanvHoi Oii. Excmpaxm xopu dyb6a ma excm-
paxm anoe 3a ymos 6HympiuiHbOUIYHKO8020 86e0enHs gi0Hocambea 0o VI knacy mokcuunocmi « Bionocho ne-
wiKiOnusi pewogunuy. Ilpu 6HymMpuuHb00UEePeBUHHOMY 66€0eHHI QOCTIONCY8AHI eKCMPAKmu GIOHOCAMbCsL 00 V
Kaacy mokcuunocmi «lIpakmuuno HemoKCuuHi peyosunuy. 3a NOKA3HUKOM GUEUEHHS 20CPOT MOKCUYHOCI HO-
8ULL 2elb 30 YMOB GHYMPUUUHbOULLYHKOBO20 MA HAWKIPHO2O HaHneceHHs GiOHocambces 0o VI knacy mokcuunocmi
«BioHOCHO HewKiOnUBi peuosunuy

Knrwouosi cnosa: cocmpa moxcuunicmes, ekCmpakm Kopu 0yoa, eKkcmpaxm aioe, 2eiib, MOKCUYHICMb, eKCIpaKm

1. Introduction
Nowadays, dystrophic and inflammatory diseases

enzymes for the development of destructive processes. In
a study by Wang Y. (2017) [4], dystrophic-inflammatory

of periodontal tissues are widespread and are diagnosed
in more than 75 % of the world's population, and affect
all age groups [1]. According to N. N. Savelieva (2017)
[2] in recent decades in Ukraine there was marked ten-
dency to increase the frequency of periodontal lesions
that reaches 90 %.

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

Optimization of the treatment of periodontal dis-
ease is one of the important factors not only for restoring
the health of the oral cavity, but also can improve the
overall health of the patient and have no negative effect
on the course of concomitant systemic pathologies.

Recent scientific studies on the research of the
etiopathogenetic components of inflammatory diseases of
the cavity of the mouth have allowed to establish that
along with local lesions of the periodontal system, also
develop systemic pathological reactions. So in the work
Panezai J. et al. (2017) [3] proved that inflammatory
periodontal disease is correlated with a change in the
content of 92 serum cytokines, affecting the level of
chemokines, growth factors and the activity of markers

diseases of the periodontal disease are accompanied by
excessive reactive forms of oxygen produced by hyperac-
tive neutrophils. The endogenous antioxidant system of
the body is not able to balance the excess reactive forms
of oxygen, resulting in an increase in lipid peroxidation
metabolites, damage to mitochondrial DNA. The study
confirmed that the inflammatory reaction of the perio-
dontal tissues is associated with local and systemic oxi-
dative stress and a decrease in the activity of the antioxi-
dant system.

3. Analysis of recent studies and publications in
which a solution of the problem are described and to
which the author refers

Established links between inflammatory dis-
eases of the oral cavity and systemic biochemical
changes in the body, allows better understanding of
the positive correlation with diseases that extend
beyond the oral cavity. For example, the two-
directional effect of periodontal disease and diabetes
mellitus has been proved [5]. For decades, it was
believed that diabetes contributes to the deterioration
of the oral cavity and increases the development of
periodontitis. It has now been established that perio-
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dontal disease may worsen insulin resistance and
affect glycemic control. Adequate periodont-
protective therapy improves glycemic control in type
2 diabetics.

The study by Aoyama N. (2017) [6] found that the
severity of inflammatory diseases of the periodontal
system affects the development of systemic inflammation
and complicates cardiovascular disease, in particular
coronary heart disease.

There are also data on the negative effects of dys-
trophic-inflammatory diseases of the oral cavity on the
course of atherosclerosis, rheumatoid arthritis, Alzhei-
mer's disease, etc. [7, 8].

4. The field of research considering the general
problem, which is described in the article

An urgent general problem of pharmacy and
medicine is the optimization of treatment of destruc-
tive inflammatory diseases of the oral cavity and the
development of new drugs. Prospective drugs for the
treatment of degenerative and inflammatory diseases
of the cavity of the mouth should be considered as the
means developed on the basis of medicinal plant mate-
rial, which, along with the expressed therapeutic ef-
fect, have a minimum of negative reactions. Confirma-
tion of this is the direction of modern scientific re-
search on the search for new drugs for the treatment of
periodontal disease, namely from the effective plant
substances, it is the herbal medicinal products with
pronounced antimicrobial, antioxidant, antiseptic, anti-
inflammatory, anticollagenase activity due to poly-
modal pharmacological action [9].

Taking into account that an integrated approach
is important for the treatment of dystrophic-
inflammatory diseases of the oral cavity, dental prepa-
rations should have an impact on the various patho-
genesis of diseases. In particular, it is typical for com-
plex medicinal products based on plant material. It
should be noted that the amount of multi-component
herbal preparations is considerably inferior to mono-
component ones, in the pharmaceutical market of den-
tal products, which proves the expediency of their
development and implementation in order to improve
the provision of dental care to the population.

According to the above-mentioned, the scientists
of the NUPh, under the direction of prof. N. V. Hochlen-
kova a new gel containing an extract of oak bark and aloe
extract was developed for the treatment of inflammatory
diseases of the oral cavity [10], for which in previous
studies a pronounced membrane-protective, antimicrobi-
al, anti-inflammatory action and periodontal protective
activity were established [11, 12].

In the study of new pharmacologically active
agents, the most important characteristic along with
high efficiency is the study of their toxicological pro-
file. The particular features of the toxicological profile
are usually the main obstacle to the next stage of the
introduction of new drugs and significant constraints
at the stage of clinical application of already registered
drugs [13].

In this regard, in the study of any active pharma-
ceutical ingredient, the prerequisite for preclinical exam-
ination is the study of acute toxicity [14].
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5. Formulation of goals (tasks) of article

The aim of this work was to study the acute tox-
icity of a new gel that contains extract of oak bark and
aloe extract.

6. Presentation of the main research material
(methods and objects) with the justification of the
results

Materials and methods. The study of acute tox-
icity of a new gel and its components was conducted in
accordance with the methodological recommendations of
the Ministry of Health of Ukraine on preclinical drug
research [15] on white nonlinear rats with the weight of
180220 g. Studies were carried out on animals obtained
from vivarium of CDC of NUPh, which were kept on the
usual food and water ration. Experiments were carried
out in accordance with the "Rules for carrying out exper-
iments using experimental animals™ (Strasbourg, March
18, 1986) [16].

The object of the study was a new gel of the fol-
lowing compasition in %: a thick extract of oak bark —
5 %, dry aloe extract — 3 %, carbopol 934P — 3 %,
trometamol — 2.5 %, EDTA — 0.05 %, glycerol — 10 %,
nipagin — 0.1 %, fructose — 10 %, purified water to
100 %. [10].

The acute toxicity of the new gel was studied in
3 stages:

1) study of acute toxicity of components of a new
gel: an extract of oak and aloe extract under intragastric
and intraperitoneal administration;

2) study of the acute toxicity of a new gel under
conditions of intragastric administration;

3) study of the acute toxicity of a new gel after the
applying to the skin.

In the first stage, the acute toxicity of the extract
of aloe and extract of oak was studied by the method of
P. V. Pastushenko and co-authors. Experiments were
conducted on white non-breeding rats in males with the
weight 180-220 g in condition of single administration.

At the second and third stage, the study was con-
ducted in males and females, taking into account the
possible difference, depending on sex. Subcutaneous
application was carried out in accordance with the guide-
lines. For 24 hours before the application to the skin of
the test substance, the fur on the lateral surface of the
body of the experimental animal was removed by a hair-
style. Cutting area was at least 10 % of the total body
surface.

At the end of the experiment, the animals were
withdrawn from the experiment under anesthesia and
organs were extracted from the bodies for macroscopic
analysis.

Results and discussion. At the first stage of the
study, the acute toxicity of the extract of oak and aloe
extract was investigated. Studies were conducted on male
rats. In accordance with the guidelines for the purpose of
establishing a range of toxic doses and minimizing the
participation of animals in a lethal experiment, a prelimi-
nary study was conducted in groups of two animals. The
results are presented in table 1. It was found that it is
impossible to establish LDsg, for the oak and aloe bark
extract under intragastric administration, since administra-
tion of a maximum dose of 15100 mg / kg did not cause
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lethality of rats. In this connection, in further studies, to
confirm this assertion, the acute toxicity of extracts was

studied only at a dose of 15100 mg / kg in groups of 6 ani-
mals (Table 2)

Table 1
Preliminary stage of study of acute toxicity of components of a new gel: oak extract and aloe extract
Dose mg/kg Number of animals | Mortality
Intragastric administration of an oak bark extract
5000 2 0/2
10000 2 0/2
15100 2 0/2
Intraperitoneal administration of an oak bark extract
1000 2 0/2
2000 2 172
3000 2 212
Intragastric administration of an aloe extract
5000 2 0/2
10000 2 0/2
15100 2 0/2
Intraperitoneal administration of an aloe extract
1000 2 0/2
2000 2 172
3000 2 212
Table 2

Study of acute toxicity of components of a new gel: oak and aloe extract in terms of intragastric administration to rats

Oak bark extract Aloe extract
Dose mg/kg N:rzri]r?\?arls()f Mortality Dose mg/kg N;r:?rtr)gls()f Mortality
15100 6 0/6 15100 6 0/6

The above data suggest that the average mortality
dose of LDs, for oak and aloe extract in the intragastric
introduction can not be established since the dose of
more than 15100 mg / kg is the maximum recommended
for study by this route of administration.

It is established that according to the classification
by K. K. Sidorov [17] extract of oak and aloe extract under
conditions of intragastric administration are classified as the
VI class of toxicity "Relatively harmless substances".

Intraperitoneal administration of extracts in the
previous study caused animal lethality in some groups,
which resulted in a more complete study of "dose-
lethality™ in groups of 6 animals (Table 3).

The LDsy dose under the conditions of intraperi-
toneal administration to rats of extract of oak and aloe
extract was calculated by probit analysis using mathe-

matical calculations [17]. The results are shown in the
Table. 4

The complex of conducted researches allowed to
establish that under the conditions of intraperitoneal
administration to rats LDsy with a confidence interval of
extract of oak bark is 2580 (1930-3220) mg / kg, LDsg
with a confidence interval of aloe extract is 2180 (1460—
2900) mg / kg, thus in classification by K. K. Sidorov
investigated extracts belong to the class V toxicity "Prac-
tically nontoxic substances".

Taking into account the low toxicity of the com-
ponents of the new gel, further studies examined the
acute toxicity of the new gel in the maximum doses rec-
ommended for study under conditions of intragastric and
intraperitoneal administration. The results are presented
in the Table. 5.

Table 3

Study of acute toxicity of components of a new gel: extract of oak and oak bark extract under intraperitoneal
injection to rats

Oak bark extract

Aloe extract

Dose mg/kg N;rr]?r?g:f Mortality Dose mg/kg N;J:;ﬁg:f Mortality
1260 6 0/6 1260 6 0/6
1580 6 1/6 1580 6 1/6
2000 6 2/6 2000 6 3/6
2500 6 4/6 2500 6 5/6
2820 6 6/6 2820 6 6/6
Table 4
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Calculation of LDs for extract of oak and aloe extract in conditions of intraperitoneal administration to rats

Dose mg/kg | % mortality | probity | weightcoef B | xB | xB | yB xyB
Oak bark extract
1260 0 3.3 1.6 1.6 1.6 5.2 5.2
1580 16.7 4.0 3.7 7.4 14.8 14.9 29.9
2000 333 4.6 4.6 13.8 414 20.9 62.9
2500 66.7 5.4 4.6 18.4 73.6 25.0 100.1
2820 100 7.7 1.2 6.0 30.0 9.3 46.3
45.7 47.2 161.4 75.5 24458
Aloe extract
1260 0 3.3 1.6 1.6 1.6 5.2 5.2
1580 16.7 4.0 3.7 7.4 14.8 14.9 29.9
2000 50 5.0 5.0 15.0 45.0 25.0 75.0
2500 83.3 5.9 3.2 14.0 56.0 20.8 83.3
2820 100 7.7 1.2 6.0 30.0 9.3 46.3
15.0 44.0 147.4 75.3 239.8
Table 5
Investigation of acute toxicity of a new gel with intragastric and intraperitoneal administration
Males Females
Dose mg/kg | Number of animals | Mortality Dose mg/kg | Number of animals
Intragastric administration
15100 6 0/6 6 0/6
15100 6 0/6 6 0/6
Intraperitoneal administration
22600 6 0/6 6 0/6
22600 6 0/6 6 0/6

Visible signs of toxic effects of this agent on the
functional state of animals during the observation for
14 days was not recorded. There were no possible exter-
nal manifestations of the toxic effect of the new gel on
the condition and behavior of animals, such as drowsi-
ness, changes in motor activity, elevated salivation,
changes in the general condition of the skin, changes in
the colour of the mucous membranes, edema, high fever,
cramps and exposure to respiration.

At the end of the experiment, a macroscopic ex-
amination of the internal organs was performed to con-
firm the presence of pathological changes. According to
the results of macroscopic examination, no pathological
changes were noted.

This allows to classify a new gel by K. K. Sidorov
as VI class toxicity "Relatively harmless substances"
under conditions of intragastric and intraperitoneal ad-
ministration to males and females rats.

7. Conclusions from the conducted research
and prospects for further development of this field

1. It has been established that a new gel containing
an extract of oak bark and aloe extract does not have a toxic
effect on organs and systems of experimental animals.

2. Pharmacologically active gel components ex-
tract of oak bark and aloe extract under conditions of
intragastric administration are related to the VI class
toxicity "Relatively harmless substances”, it is impossi-
ble to establish an average mortality dose of LDs, be-
cause it exceeds the maximum dose for administration of
15100 mg/kg.

3. In intraperitoneal administration, the investigat-
ed extracts belong to the class V toxicity "Practically
non-toxic substances"”, LDs, for extract of oak bark is
2580 (1930-3220) mg / kg, LDs, for aloe extract —
2180 (1460-2900) mg / kg.

4. By the indicator of study of acute toxicity, a
new gel, in conditions of intragastric administration and
skin application, belongs to the VI class toxicity "Rela-
tively harmless substances".

A new gel containing the extract of oak bark
and aloe extract is promising for further pharmacolog-
ical studies with the aim of developing a national peri-
odontal protective agent and introducing it into medi-
cal practice, since, in addition to the establishment in
previous studies, the expressed pharmacological activ-
ity does not exert a toxic effect on the body at ex-
tremely high doses.
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