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Abstract

Within this work the researches connected with development of samples of plastic packaging to the packing
of essentially new properties modified by natural antimicrobic and antioxidampatents for the purpose of
giving for stabilization in storage of the meat, dairy and food products packaged in it are conducted.
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Keywords: Plastic packaging antimicrobic and antioxidant properties, modifying, natural extracts.
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BIOLOGICAL SCIENCES

dRLU[) JO0sUtRJARLV SIS v L1 RULRIRTUOZ(4L] Jr2(H
zuvof JJILACTOBACKLLUS MENIOSUS113f RYT vtédrrRARfIV LA
193 RUSO coBt ¢ e

d)BHIZdZdZOJSO 1. A
10CddmMSd?2 cectMmMizHOtMmlse jdeder 2 Ededo jtefmdlisj |

SYNTHESIS OF BACTERIOCINS OF A SIMILAR INHIBITORY SUBSTANCE BY A STRAIN
| SOLATED FROME THE TRRANgG| DRIANK ¢ Al

¢ bdullayeva N.
Baku State University, Senior Lecturer
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Abstract

Optimization of bacteriocin production conditions and increases its activity it has important economic value
for reducing the cost of its receipt. The purpose of this work was to determining the toalifathe active
bacteriocins active against Enterococcus faecalis and determination of optimal cultivation conditions. The maxi-
mum amount of bacteriocins was detected after 48 hours of fermentation, at the initial of the pH of the medium
from 5 to 7. Déected bacteriocins manifested itself as a secondary metabolite. There were differences in the syn-
thesis at temperatures of 8&dd 37degrees.
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Abstract

In the modern metropolis due to the essive migration of the population there are additional effects on the
human body, which contribute to the formation of diseases of the respiratory tract and excretory system. Indirect
effects were investigated on the formation of diseases. The corredétibe patients age was analised and the
main risk group was identified based on the data of the laboratory of Krasnodar region.
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Keywords: indirect effects, respiratory disease, diseases of the excretory system, overpopulation, Krasnodar
region, linear correlation analysis.
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Abstract

The paper deals with the quality of drinking bottled water according to individual organoleptic indicators and
usingnonspecific microbial test culture. The evaluation was carried out through the optical density of the samples.
The tendencies of unfavorable conditions for the development of a microbial culture test depending on salinity
were identified and some recomnaiations were presented to consumers
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Keywords: drinking water quality, optical density, microbial culture test.
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THE UNKNOWN ASPECTS OF ARTERIAL PRESSURE
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Cybernetics center; Institute of software systems of
National Academy of sciences, Kiev, Ukraine

Abstract
Arterial blood pressure (ABP) is considered one of the homeostatic characteristics of the organism. Steady
shifts ofsystolic and diastolic values of ABP from their statistical levels are considered to be pathologies. Their

mo st pronounced mani festation is arterial hypertensic
use of antihypertensive drugs. Butstimedical strategy is not always effective. This is a reason to think that our
physiol ogical understanding of ABPO6s homeostasis is i

this scientific problem, a formalized analysis of cellular andigailular mechanisms, interacting to optimize cell
metabolism in all phases of the cell cycle, is carried out. The analysis revealed: 1)ig\Bie of the biological
characteristics, tuning which the body optimizes cell life, so physicians need tol @intine characteristics; 2)
each individual can have his own optimal level of ABP; 3) by increasing ABP, the body fights against cell stagna-
tion caused by lack of ATP and/or contaminated cytoplasm; 4) the interaction of adaptive mechanisms provides
to the gradual growth of the contribution of local (intracellular and tissue) optimizers, while more-enengwe
reflex mechanisms serve primarily for urgently minimizing of cellular damage; 5) in patients whose local mecha-
nisms have reserves, chroniciagppertensive therapy is most effective.

Keywords: cell, energy, cytoplasm, regulation, adaptation, hypertension, alternative therapy.

Introduction in the body is in competition with other cells. The me-

In the dominant physiological paradigm, the statabolites of some types of cells inhibit (activate) the
bility of the mean arterial pressuf®AP) level is one metabolic rate of other types of cells. In addition, in dif-
of the manifestations of the homeostatic mechanismigrent phases of the cell cycle, metabolism should opti-
The medical paradigm based on the physiological pamally adapt to current needs. Cylagmic pollution
adigm claims that a chronic increase in systolic and dind lack of energy (ATP molecules) are two independ-
astolic values of arterial pressure (AP) is a symptom et factors that slow down the rate of cell metabolism.
a special pathology arterial hypertension (AH), the In order for the cell to realize the phases of its life cycle
treatment of which is the return of blood pressure to awith adequate speed, effective mechanisms of purifica-
erage values. But AH is a common symptom of mantjon of the cytofasm and acceleration of ATP produc-
ailments and it is unclear whether the organism shoutibn are needed.
always fight high AP. The problem is complicated by  Local mechanisms for providing chemical home-
the fact hat there is no cardinal treatment that can conostasis of the cytoplasm are a part of complex mecha-
pletely relieve such patients of hypertension, and palliisms that provide wateaslectrolytic balance in body
ative treatment is reduced to the regular use of antihffuids and are better studied than the mechanisms-of e
pertensive drugs [4,6,10,11]. Despite all the efforts of ergy balance in cells. Moreover, almost everything that
medicine, the number of patients withipertension is we know about the balance of the synthesis and con-
only growing [3]. In this regard, two questions arise 1sumption rates of ATP molecules was obtained in bio-
Is the existing paradigm of MAP homeostasis scientifthemical studies of unicellular organisms [13, 20]. As
ically based; 2. Is there an alternative to it? Answers for energy homeostasis in the human (anjnoagan-
these questions require a critical reflection of the accism, it is mainly a question of bioenergetics of organs
mulated knowledg. Ideally, we have to understandand the whole organism [16]. The relationship between
why the body needs in AP, and what are the endogeellular and multicellular mechanisms that accelerate
nous mechanisms of MAPO ghe Rédyd spdeddt de@bicSynthel{t)) BATRO P i N -
ion, the new idea of the evolution of specialized i . .

olecules in ach cell in vivo has been empirically

cells in a single organism [8], the energy concept dro'e . . L
blood pressure [20], as well as the concept of physio-swd'ed only in the aspect of AM#ttivated protein ki-

logical supersystems [11,12] integrally represent tha@S€ [19,20]. The vast majo_rity of researcher; are con-
keys to the study of these problems. The novelty (yfnced that these mechanisms counteract increased

these concepts is that the focus of attention is shift&@ncentrations of AMP. But recently, Hardie et al.i[14
from systemic physiology to cellular. 16] showed that there are mechanisms in the cell that

Features of thephysiology of cells in the body are sensitive to ATP deficiency. They are tuned to in-

The only task of each specialized cell of the bod§"€aS€ the rate of ATP synthesis. _
is to ensure its basic functionself-construction, the The negative feedback between the concentrations
fight against the negative consequences of destructigf ADP and ATP (respectivel\C , ppandC ,1p) in mi-

and mitosis. But as a consumer of nutrients, every C?(I)Ichondria quickly evens outs/f (t)) and the average
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consumption rate\(,(t) ) of ATP molecules [8, 11]. first part is the speed_;(t) with which the energy is

But this chemical mechanism is effective only at smalpent on maintaining basic biological functions ¢self
deviations from the optimal speed that the ceflired construction, mitosis, and the fight against the negative

to for a given size of mitochondria and given concereffects of destruction). The second Pt (t) is pro-
trations of inorganic phosphorus aMADH (respec- . .
portional to the frequency of cell involvement time

tively, Cp;, Cyapn) [9]. Under an uneven distribution body's integration processe .

of oxygen concentrations(, ) in the cytoplasm, the V. (t) = V5 (1) +Vg(t) © Vig(tee) +k @ (3)

C
mitochondrial mobility maximizes the value\g(t) . The variable V g(t) varies depending on the

This nonrapid mechanism is most effective in neuron®hases of the cell cycle, the concentration and assort-
possessing of long axons and dendrites [2,11,13,20].ment of nutrients, as well as the intensity of thetrdes

The potential relationship between the slowdowfion of thg molecules. The functional 'integrity of the
of metabolism in cells, on thene hand, and the value body requires that there always be an inequality:

of MAP, on the other hand, is still only theoretically u>0. 4)
substantiated [10, 11]. To strengthen this argument, we Taking into account (4), from equation (1.1) it fol-
will carry out an additional formal analysis below. lows that for each cell there is a certain critical number

The causal relationship between cellular prob- of ATP molecules, below which this cell will not be
lems and the level of MAP a formal analysis of the able to energetically provide aggregate loads. Having

energy aspect. designated this energy stﬁffj » We come to the assess-

AssumeE(t) represents the dynamics of thement that for the energy support of the integrity of the
number of ATP molecules in the celt(t) can be for- community of cells the coiitibn below is necessary:

2
mally associated with (t), with the rates of ATP E2 By, ()
In fact, equations (1) (4) suggest that, ceteris pa-
ribus, the presence of the proper valu€gf,s is the

synthesis of ATP {(t) ) by means of the following decisive factor in maintaining of inequality (5).
differential equation: In the mitochondrion, AMAs synthesized from
d pyruvate (a product of glycolysis). The pyruvate con-

ot =V +ve () - v - (D) centration Cs,) can be associated with the glucose

In this analysis, we do not strive for an accuratéoncentration in the cytoplasm by the expression
gquantitative description dhe processes under consid-(_‘,F,y = (;(':()_‘,GI , Where Cis aconstant. Other internal
eration. We need only approximate expressions that al-
low us to reasonably discuss these processes. Since tgdifiers ofC,ypare oxygen concentrationG, )

der normal conditions about 90% of ATP is synthesize - ;
aerobically, we replace equation (1) with an approxf-gndssm' All other things being equaCoz and Cq,

consumption ¥, (t) ), and with the rate of anaerobic

mate: depend on the local blood flovg)():
dE . . -
gt O i (1.1) q= %R , (6)

In a short time intgrval, the area of the inner mito- |\ here Q is the cardiac outputRis the total pe-
chondrial membranes is unchanged, and the concentra-

i ) ) ripheral resistance, antdis the resistance of the local
tions of inorganic phosphorusCy;) and NADH ( \egsel supplying the cell with blood.

Cyapn) are stable. Under these conditions, de¢er- ~ Under normal values of filling venous pressure (
R, ), in staticQ =aW@R, - B,), where P,anda -
are linear approximation constants of the dependence

minants oW (t) are: concentrations of AMPG \p),

ADP (C,pp) and ATP C,1p). On the scale of the _ B
whole cell, it is necessary to add to the indicated varigl’—f car_d|ac output onk, [11]. On the other hand,
bles the total area of thener membranes of all mito- P,- P,

chondria of this cell 8,,) [5]. QZT, where P, is MAP. As normally

Assume the functiorf that associatew? (t) with
the indicated variables is known as:

Fv < <|TA, formula (6) we bring to the approximate
equation (7):

V(1) = £ (Couplt) Caop(®): Carol), Cos ), Cun8): S 1) (2) _Pa-RoPa @

To formalize V. (t) of each cell in the body, it is r r

: . In the linear interval, mitochondrial variab
necessary to take into account that(t) consists of E%Z

two parts with fundamentally different dynamics. The Cei» andSg,, can be quantitatively related € ,p
by means of an approximate equation:
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D chemical mediators leaving the cell in a state of stagna-
. "EA -
Canr ® Co, &g, Gy . (8) tion.

Are thereany real mediators with such properties?
It is taken into account thaC, is defined as a The empirical physiology has long been known of
5 a number of metabolites that play the role of the desired
‘mediators. First of all, we are talking about nitrogen
centration of hemoglobin in the blood:(g) and the monoxide NO), produced by vascular epithelial cells
o ) in a state of overloadNO, being a local vasodilator is
rate  of pulmonary ventilation W), i.e. capable of counteracting the vasoconstrictor effect of
G =/ (C ’VL) ] other metabolites (for example, SO2). NormaMQ
2 9 : S
counteracts the stagnation of epithelial cells [11].
So,formula (8) shows that values @, ,,-can be Thanks toNO, the cardiovascular syster@\(S) pro-
influenced by changes in both intracellular characterigides its material needs despite leegm vasoconstric-
tics and the characteristics of multicellular organgive sympathetic influences [11]. o
Therefore, by changing values @AMP’ the body _ Reflector mechanisms based on the sensitivity of
peripheral and central chemoreceptors to concentra-
structures are modjiing values of/Z (t) . tions of4O,, H*, andOH ions in arterial blood, and
) — increasing MAP when the concentrations of these en-
But in the formula (8), the role 08, 0rP,is  gogenous agents exceed their threshold levels, are also
also important. It is well known that hypertrophy of exwell known.
isting mitochondria, their fusion increase the aerobic  Perhaps we should specifically focus on the dis-
power of the cell. It is no less known that mitochondriatussion of the systemic role of hypoxia inducible fac-
proliferation leads to the same effect. The fusion of miors (HIFs). HIFs are proteins produced in cells when

tochondria occurs quickly, bio increaseS,, due to Metabolic reactions are difficult due to a lack of oxygen

. . . o . (more precisely, ATP [11]). Studies of the mechanisms
their hypertrophy and proliferation, an additional influx d effects of HIFs are devoted to more than ten thou-

of substrates is required. It was previously shown thégnd studies, which are still ongoing in alatries of
under a shofterm local or regional lack of energy, vas- '

odilation in these tissues successfullwssl this prob- the world. In this article, it is important to indicate that
W P during hypoxia, the cell produces different HIFs: some

!em’ but under an extensive and extreme Iacl_< (_)fenergryave specific local effects, the other, leaving the host
it is also necessary to increase the productivity of the

cell and circulating with the blood, cause global
heart. Under constant valueSMAP andR, the value changes in the bodPenetrating the cell nucleusf1U

of the blood flow increases in parallel with the growth, (i ates genes that increase the power of aerobic ATP

of &[11]. But an increase in MAP due to growthif  synthesis. But for this it is necessary that more oxygen

further exacerbates the cell dysfunction. inflow to this cell. This function is provided hvif1b,
Discussion which leave the cell and reach the kidneys withodlo
The above formalism shows that regulation offhere they activate genes that increase the rate of eryth-

VZ(t)by means of a multidimensional functionropoiesis. Even with the constant valu#sQ andv

D )i i . the blood is better saturated of oxygen. In fact, this mul-
CA'V'P(COz Cets Sy Pas 1) is similar to controlling ticellular mechanism with negative feedkagupports

of a complex mechanism by changing the positions gf, ;.4 celiular accelerator of (t) with an increased
its different levers. The complex regulator contains o g o
many intracellular and multicellular mechanisms0Xygen supply. In combination with local vasodilation,

Theref h imal value & t ivel the final effect increases.
erefore, the optimal value A'V'F’( ) (respectively, Hypoxia also activates genes that accelerate the

of V2(t)) in a given cell can be formed with differentrate of angiogenesis [12]. Therefore, withronic re-

— gional hypoxia, the density of the regional microvascu-
proportions of variablesCo, ,Cq, Sgyy Pa» @andr.  jar network increases over time.
This explanation reinforcethe earlier conclusion that The analysis of the accumulated data gives the im-
MAP, like other secalled homeostatic constants deression that evolution has retained three groups of
fined for a population of healthy people, are actualljnechanisms to combat the deterioration of cell metab-

individual and fluctuate depending on the performe@lism. The first group includes various kinds of local
loads [11]. mechanisms based on chemical negative feedbacks.

Their activators are the products of interrupted meta-
bolic transformations. These mechanisms increase the
, an increase (Eoz (due to growth ng) leads to an rate of aerobic synthesis of ATP either by irgiag

the influx of nutrients, or by enzymatic retuning (inten-
sifying) the efficiency of the aerobic synthesis of ATP

tential scenarios of influence o (t) , it is necessary 1N the weakened cells. The second group of mecha-
nisms, also activated chemically, is involved in com-

and sufficient that the regulators of the activity of thosﬁensatory reactions only when the staiipn of cells
organs that provide cells with glucose, oxygen anflyq covered significant regions of the body. A distinc-
other nutrients are sensitive to the concentrations g« feature of this type of response is that it shifts the

certain / -function of variables representing the con

It is significant that even at a constant valu¥,of

increase in values €,,, andV; (t) . To realize po-
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value of at least one of the system variables (MAP, pul- There is a reason to believe that the dominant
monary ventilation, concentrations of glucose or reghysiological concepts of blood pressure homeostasis
blood cells). Morever, this reaction also has a reflectoare inadequate to the real role of MAP in the body
component. Under the global deterioration in the rate ®AP is only one of the biological characteristics, by
cell metabolism, due to the deterioration in the qualitghanging which the body optimizes the cell life there-
of the cytoplasm or lack of ATP, the contribution of thefore, control of all characteristics is necessary. Each
reflector component significantly increasksparallel, person may have Riger own optimal level of blood
the mechanisms of cell adaptation are triggered, as a pgessure: increasing it, the body fightginst cell dys-
sult of which cell organelles are rearranged, and tHanction caused by a lack of ATP and / or contaminated
number of cells in organs that cannot cope with therytoplasm. In those patients whose local mechanisms
systemic function grows. In particular, the network ofre functioning properly, chronic antihypertensive ther-
arterioles is compresgdein them. Under chronic cell apy contributes to a gradual increase in the contribution
dysfunction, these adaptive rearrangements minimizd local mechanism® the life support of cells against

the total energy expenditure of the body. the background of low MAP.
A number of other vasoactive agents, the concen-
tration of which in the blood is closely associated with References
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Abstract
New treatment for stress urinary incontinence (SUI) in women is the use of E#Aa&8&EG energy in
poblacional heat modé&n examination of 105 patients with SUI, ramtised in study (n=77) and control (n=28)
groups and divided into subgroups depending on the type of SUI, was performed. The treatment in the main group
was conducted according to the original method using Er:Ya&8r, while in the control group patientzeived
a placeboTwo years after the end of treatment a positive effect in patients of the main group with | type SUI was
68.9%, while one of patients of the main group with type 1l SUI was estimated as Paétts of the control
group achieved a sheterm positive effect in two cases (8.2%). It can be assumecdhthabtained results allow
to consider this method of conservative treatment as a choice method for patients with type | SUI mild severity.
Keywords: stress urinary incontinenc&y:YAG-laser, conservative treatment, neocollagenesis, quality of
life.

Introduction. Methods.

According to international statistics, from 25 to The obect of the study were 105 women (aged
69% of the female population suffer from stress urinarfrom 23 to 76 years) with stress urinary incontinence,
incontinence [5]. The interest ekperts in the field of randomised in study (n=77) and control (n=28) groups.
urogynecology in this issue is consistently high: thén each of the compared groups the patients were di-
website of the Cochrane library only for the year o¥ided into subgroups depending on the type of inconti-
2015 has made more than 700,000 queries on the topene, according to thelassificationoffered byJ.G.
"stress urinary incontinence", and the number of annuBlaivasand E.JMcGuirein 1988 [1] Severity of in-
publications orthe PubMed from 2000 to 2015 has al-continence was assessed basing on required number of
most doubled. The same time the effectiveness of tipads per day. Severe degree was a criterion for exclu-
most popular conservative methods of stress urinary ision from the study. Patients in both growsse com-
continence treatment, even with their combined usearable in terms of clinical course, the nature of under-
rarely exceeds 20% [2], and current surgical methodging and related gynecological and somatic diseases.
for the @rrection of SUI unfortunately have certain dis-Treatment in the main group was conducted by the orig-
advantages such as sexual dysfunction, excessive el method using Er:YA@aser while in the control
struction of the lower urinary tract, the obturator nervgroup the patients received a g¢ho, which consisted
neuritis, restrictions after the operational period, etaf installation of maniples and a laser reflector without
[3]. Therefore the search, development émdoduc- energy supply.
tion of new methods of conservative treatment of uri-  Before and after treatment all patients were exam-
nary incontinence continues. ined as following: standard clinical and gynecological

One such a relatively new technique is the use eamination, completion the voiding diaries for 3 days,
Er:YAG-laser (2940 nm) energy in non ablative therspecific and norspecific questionnaires of quality of
mal conditions for treatment SUI in women [4,6]. life (SF-36, PFD}20, FQOL, SFI), magnetic resonance

imaging of the pelvis with Valsalva's test, urodynamic
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study, incisional biopsy of antetateral and postero 21 to 30 days, each of which was a thtiege consecu-
lateral vaginal walls with a serautanatic needle for tive circular irradiation of each 5 mm of the vagina by
incisional biopsy in no projection of large vessels anfour pulses and radiation of every 5 mnteaior vagi-
nerves with further histological, biochemical and im-nal wall in a checkerboard pattethe energy flux den-
munohistochemical study of vaginal walls biopsies ansity 10 J/cr, frequency 1,6 Hz, witlpulse duration
underlying tissues to assess morphological changes250 m3. Other methods of conservative therapy simul-
the tissues after lasexposure. taneously with the erbium laser were not applied. As
Histological sample preparation was performedhe treatment was completed, tmh tests were con-
according to a standardized methodology: fixation iducted aftethe following dates21-30 days, 6months,
10% neutral formalin for 2 days, posting in isopropyll2 and 24 months.
alcohol, filling in paraffin and production of paraffin The obtained data was processed, using statistical
blocks, production of histologicakstions with thick- software package Statistica 10.0 (StatSoft inc.).
ness of 45 microns, histological staining with hema- Results.
toxylin and eosin. The examination was performed at The effect of treatment was regarded as positive
magnification 10 x 10, 20 x 10 and 40 x 10. (full) if there was total absence of complaints in treated
Chromatographic study of the tissues of the vagpatients and as partially positive (improvement) in the
nal walls was carried out according to hmed F. Wey- case of rare episodes of incontinence.
gand, E. Csendes in modification of A.V. Grigorenko, It must be underlined that positive (full) effect in
and consisted of suspending the material in 5 ml ¢he main group 1 year after treatment was achieved in
methanol followed by the addition of 1 ml of three67.2% of patients with type | SUI and 15,8% II type
fluoroacetic anhydride when heated td ® Methyl SUI. Partially positive (improvement) was 3.5% and
esters of Nperacetylated amino acigdgere determined 10.5% respectively. Thus, the total positive effect
by gasliquid chromatography using capillary columnamounted to 70.7% (type | SUI) and 26.3% (type Il
HP-WAX (60m x 0.53 mm x ISUl (chartd)) on a gas <c¢chr o-
matograph HF6890 with a flame ionisation detector Two years after the end of treatnte?7 patients of
when programming the temperature from 4@018% the main group with | type SUI, which originally
(4 deg/min). achieved the full effect, marked the return of single rare
To assess the impact of tteent on neoangiogen- symptoms of Ul and were transferred in the group with
esis was made immunohistochemical study of vaginimprovement (partially positive effect), with 1 patient
wall biopsies according to a standardized methodolo¢experienced a returwf symptoms in the initial (before
using antigens  (Bi®lexProPhosph®DGFRU treatment) volume. Thus, the total positive effect in pa-
(Tyr754) Set, 1x96, BidRad, USA; Ki67 Rabbit Mon- tients of the main group with | type of SUI decreased to
oclonal, BiocRad, USA; Mouse antiuman VEGF: 68.9%.
Preservative Free, AbD Serotec, Btad, USA).The In the main group two years after treatment 6 patients
counting of cells in which have been expressed desirwith 1l type of SUI had improved noted thecurrence
antigens, was performed at magnification of about 400f incontinence in the original severity, and total posi-
10, and have been evaluated by at least 10 fields tive effect decreased to 15.8%héart J).
view. Patients of the control group in two cases (8.2%)
As for the treatment course, it consisted of tw@chieved a shoterm positive effect which lasted about
procedures (sessions) carried out with an interval frodhmonth.

journ

Chart1.
Clinical results regarding the period after the end of treatment and type of SUI
1month | 6 months | 1year 2 years
| type of | Full, abs (%) 39 (67.2) | 39 (67.2) | 39 67.2* |31
SuI, (53.4**
Study group n=58 Improvemengabs (%) 2 (3.5) 2(3.5) 2(3.5) 9 (15.5)
277 Total,abs (%) 41 (70.7) | 41 (70.7) | 41 (70.7) | 40 (68.9)
Il type | Full,abs (%) 3(15.8) | 3(15.8) | 3(15.9** 3 (15.9
of SUI, | Improvemengbs (%) 6 (31.6) | 3(15.8) | 2(10.5) 0
n=19 Totalabs (%) 9 (47) 6(31.6) | 5(26.3) 3(15.8)
Control group I and Il | Improvementabs (%) 2 (8.2) 0 0 0
n=28 types of
SuI

Notei * 95% Confidence interval 54-48.8 ** 95% CI 3.235.5*** 95% CI| 45.568.8

Assessment of the clinical results regarding the type of SUI and the severity of the disease revealed the prev-
alence of the effect in patients with mild disease severity (chart 2).
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Chart 2.
Clinical results regarding the severity of the disease and typaf SUI
| type of SUI, n=58 Il type of SUI, n=19
Effect, abs. (%)| Full Improve- No Effect, abs. (%)| Full Improve- No
ment ment
Mild severity, 21 10 Mild severity, 3
n=37 (56.7)° 6 (16.2) 27.1) n=10 2 (20 3(30) 5 (50)
Moderate sever 10 Moderate sever 1 8
ity, ) 3(14.3) 8(38.1) ity, 4 0
n=21 47.9 =9 (11.3 (88.9

Notei 195% Confidence interval 40.89.9295% CI 25.668.3
395% Cl 2.249.4495% CI 338.9

Assessment of the clinical results regarding the type of SUI and age of the patients noted that patients with
type | in the reproductive age group reached the full effect in 60% cases, meanwhile patients with type | in the
postmenopause group only in 46%ses. A similar trend is seen for patients with the second 8@ and 6.6%
respectively(chart 3).

Chart 3.
Clinical results regarding the age of patients and type of SUI

Effect, abs. (%) Reproductive age Pert and postmenopause age

| type of SUI, Il type of SUI, | type of SUI, Il type of SUI,

n=30 n=4 n=28 n=15
Full 18 60)* 2 (50)** 13 (46.4*** 1 (6.6)****
Improvement 3 (10) 1 (25) 6 (21.4) 1(6.6)
Total 21 (70) 3 (75) 19 (67.8) 2 (13.3)

Note-* 95% Confidence intervad5.469.8 ** 95%Cl| 7.9-92.1
*** 9500 Cl 28.3-65.1 **** 95% CI 0-24.5

Considering the results in the group of patients of reproductive age with type ISUI and mild degree of gravity
it should be noticed that the full positive effect was 80%, and the total reached 100%4).ch#rof the above
data allows us to formulate the ideal model of a patient for this treatment: it is the patient in reproductive age with
type | SUI and mild severity of the disease.

Chart 4.
Clinical results among patients of reproductive age with typ¢SUI
Reproductive age Effect, abs. (%)
Improvement Full Total
| type of SUI, Mild, n=15 3 (20) 12 80)* 15 (100
n=30 Moderate n=15 3 (20) 6 (40) 9 (60)

Notei * 95% Confidence intervab6.395.8

Clinical results are explained by instrumental dgatd morphological studies.
During data analysis of magnetic resonance imaging (MRI) of the pelvis there were revealed a decrease in
the angle of urethra inclination during Valsalva's test, reducing posterior wgsitwal angle, reducing the width
of the vagina, increasing the thickness of the vaginal walls on averagen (chart 5).
Chart 5.

The MRI scans before and after treatment, Me [Q1;Q3]

before treatment

after treatment

The angle of urethra inclination during Valsalva's test, deg

15.0[13.0;18.0]

12.0[10.0;14.0]**

Posterior vesicairethral angle during Valsalva's test, deg.

137.0[134.0;151.0]

106.0[96.0;114.0]**

The distance from symphysis to bladder, cm

2.0[1.7;2.1]

2.0[1.6;2.1]*

The width of the vagina, cm

6.8[6.3;7.4]

6.0[5.8;6.5]**

Anorectal angle, deg.

95.0[90.0;105.0]

95.0[90.0;100.0]

Anorectal angle during Valsalva's test, deg.

116.0[90.0;130.0]

106.0[91.0;113.0]*

The thickness of the vaginal walls, mm

2.5[2.0;3.2]

3.8[3.4,4.3]*

Note- * ta<0,05 (WilcoxormMann-Whitney test); **a<0,01 (WilcoxoaMannWhitney test).

The images below present the axial slices of MRI tomograms performed at the level of the line connecting

the lower edge of the symphysis pubis and the top of the coccyx.
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Fig. 1 Patieng ., 54 years old, axial slices before (a) and after
(b) treatment: the thickness of the vaginal walls increased frdnm2n to 56 mm

Fig. 2 Patient L., 32yearsold, axial slices before (a) and after (b) treatment:
reducing the widt of the vagina

Decrypting data of urodynamic studies there was recorded an increase in be the maximum urethral pressure,
the closing urethral pressure and functional urethral length. All differences are statistically significant (chart 6,
figure 3).

Chat 6.
The results of urethra s profilometry before
before treatment after treatment

Maximum urethral pressure, m| 16 . 8KN17. 9 26 6R21. 1+

of water PT

The closing urethral pressure, m 15 3f13. 2 25 8FN18. 3+

of water PT

Functionalurethral length, cm 2. 0NO. 3 3.0NO. 4*

Note- * ta<0,05 (+Student test); *#a<0,01 (tStudent test).

b)

Fig. 3 Screenshots of apparatus for urodynamics, patiert8 years old, before (a) and after

(b) treatment: increasing in be the maximum urethral pressure, the closing urethral pressure
and functional urethral length
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Since the effectiveness of the treatment largely depends on the ability of the connective tissue of the vaginal
walls and the pelifascia to compensate introabdominal pressure, an important task is morphological evaluation
of the vaginal walls and underlying tissues in patient with SUI.

In all investigated samples before treatment were found changes in the vaginal wall strugaumiabton,
representing a scant cellularity, thickening of the basal membrane of the epithelium and atrophic changes in the
epithelium.

In all studied samples after treatment showed an increase in the number and activity of fibroblasts, increasing
thedesi ty of the connective tissue and appearance of th
4,6). As a manifestation of the fibroblasts chemistry it is the high eosinophiles of ground substance of connective
tissue that has been detectedr the more, the reactive epithelial changes such as acanthosis and increased cellu-
larity have been marked (figure 5,6).

a) b) -
Fig.4 Patieng ., 52 years old, before (a) and after (b) treatment: increasing the density of the connective tissue
(hematoxylin e o si n, magni fication 101 10)

ﬁjnt l., 37 years old, before (a) and after (b) treatmént'
(acanthosis, increased cellularity) (hematoxyl

.-'.,‘_;-"j:"' S 7. = . ke Y & - -
Fig.6 Patient N., 56 years old, beéofa) and after (b) treatment: reactive epithelial changes,

appearance of the vascular fAbudso(hematoxylin/

QD
=
Lo
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The most controversial issue is the depth distribution of morphological changes in tissues after laser exposure,
which vaied in the obtained samples. So in some of them marked changes were recorded from 7 to 10 mm of the
fence material, in others only fordmm. The samples with the most crucial changes belonged to women of
reproductive age with treatment session carrigdirothe preovulatory period. It can be assumed that the depth
of influence of laser energy on tissue is dependent on estrogen saturation and, consequently, the degree of hydra-
tion of the tissues.

To evaluate the effect of erbium laser on the intengitplbagen metabolisrhiochemical (chromatographic)
study on determination of hydroxyproline and oxylipin in biopsies of the vaginal walls and underlyingwiasues
performed. After treatment there was a statistically significant decrease in their number that shows the decrease in
the rate of decay of collagen and testifies to its stabilization in the connective tissue (chart 7).

Chart 7.
The concentration of free hydroxyproline and oxylipin in tissues of vaginal walls before
and after treatment
before treatment after treatment
Hydroxyproline,mkmol/g of tissue 8. 4N0. 4 5. 3N0. 5
Oxylipin, mkmol/g of tissue 5. 4N0. 3 3.7N0. 6

Note- * ta<0,05 (tStudent test)

Immunohistochemical study revealed a significant increase in the expression of RIGFRo m 11 . 7 N7 . 4 %
to 42.5N11. 8%, indicating the activation of neoangiog
VEGEF in the samles after treatment changed slightly. The increase in the level of expressieofbieas regis-
tered exclusively in the basal layer of the epithelium, indicating the most active changes of the cellular composition
of the epithelial layer (Fig.8).

a)\'.-"'-"‘ . A ' ok s b)
Fig.7 Patient Sh., 54 years old, before (a) and after (b) treatment: increase in the level of expression 5
of PDGFRa (hematoxylin/diamine e nzi di ne, magni ficationd40110

Fig.8 The expression levels of key markers of neoangiogenesis before anckaftaent



