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Nowadays, the priority state task is 
public health, which includes the pres-
ervation, strengthening the health of cit-
izens, as well as increasing the medical 
care provided and its accessibility, train-
ing of qualified personnel. At the same 
time the preservation of the functional 
state of the organs and tissues of the oral 
cavity, as well as the maxillofacial region 
is one of the necessary indicators of the 
life quality of the population [14, 43]. In 
this regard, improving the quality and ac-
cessibility of therapeutic and preventive 
care to the population is a key area of 
health care development [28, 33]. 

Currently, dentistry is characterized 
by historical stages in the development 
of local anesthesia. In the middle of the 
last century, anesthesia of the maxillofa-
cial region was carried out with the use 
of reusable syringes of the "Record" type. 
Meanwhile, in the 80s of the 20th centu-
ry, disposable plastic syringes were used 
in dentistry. At the end of the century, the 

cartridge syringe technology of local an-
esthetic injection appeared in practical 
dentistry, which provided a significant 
improvement in the quality of anesthesia, 
due to the convenience and sterility of the 
solution [6, 41].

Today, we observe the development of 
medical science, clinical dentistry, includ-
ing local anesthesia. In this connection 
the search of effective means and meth-
ods of anesthesia aid is carried out for 
the improvement of treatment and pre-
ventive care [17, 43]. High-quality anes-
thesia during dental interventions helps 
to reduce the psychoemotional state of 
patients, which ultimately has a positive 
impact on the results of treatment [3]. 

The dental pain-free medical manip-
ulations largely depend on quality anes-
thesia, which is important for the patient 
in clinical practice. At the same time, up 
to 80% of patients need local anesthesia 
for their indications, which determines 
the importance of adequate anesthesia. 
In view of the above, clinical dentistry re-
searches aimed at improving and safety 
of local anesthesia [25, 34]. Currently, the 
term "Personalized approach" is most 
widely used in the practical work of doc-
tors, which is based on the knowledge of 
individual anatomical-topographic fea-
tures of oral organs and tissues, as well 
as maxillofacial region [1, 2, 8, 23]. At the 
same time, the main factor of inadequate 
anesthesia in the maxillofacial region is a 
violation of the technological features of 
its performance, which requires a person-
alized approach that takes into account 
individual anatomical-topographic fea-
tures of the jaws [7]. Meanwhile, insuffi-
cient efficiency of local anesthesia can be 
associated with variability in topography 
of trigeminal nerve ramus, which in some 
cases can be accompanied by traumat-
ic needle damage of nerves, vessels, as 
well as masticatory muscles. Despite the 
study of the local anesthesia problems, it 
has not been yet solved. In this connec-

tion, researches improving the quality of 
local anesthesia are of great importance 
[3, 8, 18, 25].

Modern dentistry has the necessary 
level of effective and safe medications to 
perform adequate anesthesia in the max-
illofacial region [3, 31, 35]. In addition, 
methods controlling psycho-emotional 
stress before a dental appointment are 
used to increase the effectiveness of an-
esthesia [17, 20, 40].

Today, a significant problem in clinical 
dentistry is the adequate preparation of 
the patient for medical intervention, since 
almost all patients experience fear. At the 
same time, patients with various concom-
itant somatic diseases require special 
attention, for whom dental treatment, as 
a rule, causes negative emotions, which 
leads to stress, disorganization of the 
functional systems of the body, changes 
in mental state [16, 22]. This situation at 
the stages of doctor's appointment dic-
tates the need to monitor the patient's 
behavior, his motor skills, emotional and 
autonomic reactions. At the same time, it 
is necessary to conduct a thorough ques-
tioning, which allows to find out the pe-
culiarities of subjective experiences and 
the patient's attitude towards medical in-
terventions [3, 10]. 

It should be noted that various ques-
tionnaires and psychometric scales are 
widely used to determine the psychoemo-
tional status of patients. 

At the same time, the professional ex-
perience of a specialist plays an import-
ant role in the diagnosis and prevention 
of anxiety at dental appointments, which 
can allow a timely response to the possi-
ble prevention of the occurrence of var-
ious genesis of dental phobia [24, 26]. 
It should be emphasized that in certain 
clinical situations premedication methods 
are successfully used for adequate an-
esthesia in dental interventions [20, 24]. 
Premedication has several forms, which 
are characterized as nonspecific and 
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specific forms. Nonspecific premedica-
tion is based on the use of substances 
that have mainly peripheral M-cholinolytic 
effect (atropine, scopolamine, methacin), 
that have sleeping and sedative effects 
(barbituric acid derivatives), non-barbi-
turates (noxiron, nembutal), ataractic 
agents - tranquilizers, neuroleptics and 
antihistamines [24]. Specific premedica-
tion involves the use of drugs that elimi-
nate disorders in the body caused by the 
underlying disease, or reduce their sever-
ity. In this case, the most common simple 
and convenient method of premedication 
in outpatient dental practice is the use of 
pills, powders and solutions per os [20].

Three main groups of drugs are used 
in clinical practice: benzodiazepines, 
sedative-hypnotics, and antihistamines, 
which have a calming effect [12]. Chlor-
diazepoxide, diazepam, relanium, oxaze-
pam, nitrozepam, medazepam, phenaze-
pam, lorazepam, midazolam, dermicum, 
etc. are often used among benzodiaze-
pine drugs. Drug action of benzodiaze-
pines group, depending on their dose, is 
accompanied by inhibition of emotional 
and vegetative brain centers, which are 
located in limbic system [24, 37].

It is known that patients with patho-
logical processes of organs and tissues 
of the oral cavity, as well as of the max-
illofacial region are treated with painful 
symptoms of both local and general na-
ture at dental appointments. Pharmaco-
logical methods (remedies, drugs, etc.) 
are used to relieve pain of the nervous 
system at different receptor, conductive, 
nuclear levels. This fact confirms that 
today medicinal analgesia in dentistry is 
the most widespread [4, 37]. In addition, 
pharmacological substances have multi-
faceted effects of the nervous system at 
different levels. Nonsteroidal anti-inflam-
matory drugs (NSAIDs) are widely used 
in dental practice. The pharmacological 
activity of these drugs is due to their an-
ti-inflammatory, analgesic, antipyretic, 
and antiaggregant effects, which togeth-
er have a positive effect in increasing the 
effectiveness of local anesthesia [13, 30].

Thus, the prevention of patient distress 
is important at the dental clinic. For ex-
ample, nowadays, perfect computerized 
technology is used for local anesthesia, 
which provides guaranteed and stable 
success of anesthesia, full control over 
the procedure and reduction of patient's 
fear of injection [17]. Thus, the intensive 
development of innovative technologies 
in dentistry allowed the company "Mile-
stone Scientific" (USA) to develop an 
automated computerized syringe "Wand" 
in 1997. One of the positive properties 
of the device is the absence of fear in 

patients before the injection, as it is not 
perceived as an ordinary syringe [17]. 
In addition, electronic injection systems 
"Sleeper One" and "Quicksleeper" (Den-
tal Hi Tec) are used for local anesthesia, 
as well as "Amsa" and "P-Asa" block an-
esthesia. There is also a method of inject-
ing the anesthetic into the tissues using 
high pressure (needle-free method). For 
example, in 2001, the new-generation 
needleless injector of the Injex system 
sized like a ballpoint pen and weighing 
75 grams was developed by Rösch AG 
Medizintechnik (Germany) [19].

It should be noted that psycholog-
ical correction is effective in severe 
forms of physical discomfort at dental 
appointments for patients with an acute 
syndrome [10, 15]. In addition, for the 
prevention of emotional stress and pain 
at high surgical and anesthetic risk, un-
mitigated fear, and when an allergic his-
tory prevents the administration of local 
anesthetics, suggestive therapy can be 
used. One method of dealing with emo-
tional tension at the dental appointment 
is reflexive action on acupuncture points. 
This method is used as a means of adap-
tive management of the body and as a 
way to prevent the development of stress 
reactions by triggering more appropri-
ate adaptation reactions, which together 
with adequate anesthesia increases the 
quality of medical interventions and their 
effectiveness [9]. Percutaneous electro-
neurostimulation (PENS) is successfully 
used to suppress nociceptive impulses at 
the level of spinal neurons during stim-
ulation of acupuncture points HE-GU or 
ZU-SAN-LI. At the same time, the use of 
the CHENS method in practice reduces 
the need for analgesics in the postopera-
tive period in some patients. In addition, 
a pronounced clinical effect can be ob-
tained by electrostimulation (electroden-
toanalgesia) of the auricular reflexogenic 
zones by changing the frequency and 
duration of stimulating impulses when 
the analgesic effect occurs during elec-
trostimulation. For this purpose the appa-
ratus "Analgedenta" is successfully used 
[19, 29]. 

Local anesthesia with a wide range of 
drugs is widely used in practical dentist-
ry, which is the most convenient and safe 
way to control pain in dental practice [21, 
42]. Thus, local anesthetics with different 
compositions and components are used 
to anesthetize tissues of the maxillofa-
cial region, the improvement of which is 
the main link in the development of local 
anesthesia in dentistry [5, 25, 32, 38]. 
Lidocaine, mepivacaine and articaine 
preparations are the most widespread in 
practice [4, 39].

For the last period, a wide range of 
local anesthetic preparations has been 
presented in the Russian dental market, 
which facilitates the choice of means for 
carrying out interventions [5, 21, 36]. At 
the same time, there are a number of 
drugs for anesthesia, both Russian and 
foreign-made, which are generics - drugs 
that do not differ by their international 
nonproprietary name from the original 
drug, but differ by trade name and man-
ufacturing technology, as well as by the 
composition of auxiliary substances. 
Manufacturers take measures to ensure 
the safety of drugs, use preservatives 
and stabilizers of the active substance, 
such as EDTA - a complexing agent that 
captures the metal ions (Al, Pb), leached 
from the glass. The presence of EDTA in 
anesthetics can cause headache, nau-
sea, vomiting, local tissue irritation, kid-
ney damage, cardiac arrhythmia, and 
allergic reactions [11, 22]. Often generic 
manufacturers do not offer a full range 
of forms and dosages, sometimes have 
different indications for use than for the 
original drugs. This situation needs to im-
prove the knowledge of dentists on the 
pharmacokinetics and pharmacodynam-
ics of local anesthetics [5, 27].

Thus, there are a wide range of meth-
ods and agents of local anesthesia in 
dentistry. Despite this, the problems of 
efficiency and safety of anesthesia in 
the maxillofacial region have not been 
completely solved. This situation deter-
mines the necessity of further studies 
increasing the efficiency and safety of 
local anesthesia and their implementa-
tion into the practical activity of doctors 
of medical preventive institutions of den-
tal profile.
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The process of formation of new vas-
cular vessels plays an important role in 
many diseases and pathological condi-
tions. the most intense neoangiogenesis 
occurs during embryonic development, 
pregnancy, and tissue repair [32].

Both activating and inhibiting angio-
genic factors are involved in the regula-
tion of angiogenesis [28]. Both during the 
tumor process and during pregnancy, a 
balance of proangiogenic and antiangio-
genic factors is formed [9]. The formation 
of new organs is carried out due to two 

mechanisms - angiogenesis and vascu-
logenesis. Angiogenesis is the process of 
neovascularization from already inflam-
matory vessels, while vasculogenesis is 
the process of colon formation from cells 
- elevated angioblasts. During pregnan-
cy, the processes of vasculogenesis and 
angiogenesis develop, including the key 
role of the growth of vascular endothelial 
inflammation (VEGF) [28].

Recent studies have expanded our 
understanding of the role of pro-angio-
genic factors, in particular VEGF-A, in 
the regulation of immune responses. It is 
known that the cytotoxic activity of VEGF 
significantly increases the toxic activi-
ty of T cells, can increase the number 
of T cell regulators (Treg) and myeloid 
suppressor cells (MDSC), and also pre-
vent the differentiation and activation of 
dendritic cells (DC) [10]. Basically, the 
VEGF family exerts its influence on T cell 
function through binding to type 2 recep-
tors (VEGFR-2) [32], while the function 
of type 1 receptors (VEGFR-1) remains 
unclear. To identify a selective ligand 
for VEGFR-1 is placental growth factor 
(PIGF), also identified for a protein of the 
VEGF family, a study of the PlGF study 
to assess the role of VEGFR-1 signaling 
T-cells in the regulation of T-lymphocyte 
functions. At the same time, the revealed 
immunomodulatory properties make it 
possible to identify new manifestations of 

T-cell immunosuppression in conditions 
of neoangiogenesis [2].

Receptors for VEGF. Three types of 
tyrosine kinase receptors are known for 
the VEGF family - VEGF-1 (so-called Flt-
1), VEGFR-2 (so-called KDR/Flk-1) and 
VEGFR-3 (Flt-4); and as a coreceptor 
of neuropilin-1 (NRP-1) and neuropilin-2 
(NRP-2) bundles [9]. Neuropilins exhibit 
an extracellular part, a transmembrane 
segment, and a short (about 40 amino 
acid residues) intracellular domain that 
require enzymatic activity [9]. Also, NRP-
1 and NRP-2 form complexes that are 
included in the composition and form in 
a cooperative mode [28]. Neuropilins, 
acting as co-receptors, increased VEGF 
affinity for VEGFRs [34].

Thus, the VEGF family stimulates the 
cellular response of binding to receptors 
with tyrosine kinase activity on the cell 
surface, and the products are activated 
due to their transphosphorylation [28]. 
Each VEGF receptor has an extracellu-
lar portion consisting of 7 immunoglob-
ulin-like regions; an intracellular portion 
containing a tyrosine kinase domain; and 
one transmembrane region. As a result 
of alternative splicing, receptors can be 
membrane-bound and free.

The VEGFR-2 receptor binds VEGF-A 
with high affinity and can also bind 
VEGF-C and VEGF-D [32]. It mediates 
the main properties of VEGF-A - acti-
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The review presents data on the immunomodulatory role of angiogenic factors and myeloid suppressor cells. The mechanisms that play a 
key role in shaping the balance of proangiogenic and antiangiogenic factors, the role of endothelial growth factor (VEGF), placental growth factor 
(PlGF) and myeloid suppressor cells (MDSC, MS) in the development of gestational immunosuppression are shown. Data are presented on the 
molecular mechanisms of immunosuppression, the expression of check-point molecules that play a major role in the suppression of cellular im-
munity reactions. The role of tyrosine kinase receptors for proteins of the VEGF family - VEGF-1 (Flt-1), VEGFR-2 (KDR/Flk-1) in the regulation of 
immune responses has been characterized. Data are presented on the cross-regulatory interaction of angiogenic factors and myeloid suppressor 
cells and the immunomodulatory effect on cellular immunity responses. Disturbance of these mechanisms may be associated with the develop-
ment of gestational complications, in particular preeclampsia. Based on the presented data, the possibility of evaluating VEGF and MS in pregnant 
women as prognostic biomarkers of preeclampsia is considered.
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