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SUMMARY

The orthotopic ileocystoplasty is the most preferred urine derivation
method for patients after removal of the bladder. The best quality
of life, self-esteem, cosmetic appearance of one’s own body, and
the possibility of physiological urination characterize the artificial
bladder as the “gold standard” of urine derivation. There are a
greater number of postoperative complications associated with
the functionality of the neobladder, considering the complexity of
orthotopic derivation of urine. The autocaturation is required in
some patients day or night urinary incontinence, and in the
other group, periodic urinary retention. Urinary retention is more
common in women up to 43 % compared with 20 % in men, who
need intermittent catheterization.
The aim of investigation was to evaluate the possibility of
pharmacological correction of contractile activity of mini-pigs
neobladder in vivo, under the influence of new chemical
compounds and the anticholinesterase drug nivalin.
Materials and methods Experimental studies were performed on
21 female mini-pigs, with an average age of 6 to 14 months. The
duration of the experiment was 12 months. Performing of
enterocystometry in experimental animals is possible only under
anesthesia and, accordingly, only part of the urodynamic parameters
can be obtained.
Results. The obtained results of in vivo experimental studies
demonstrated the constrictor activity of the studied new chemical
compounds. Compound I in comparison with the control group
statistically significantly increased basal tone by 62.09 %, the
amplitude of contractions by 37.34 %, and the duration of
contractions by 35.71 %. The new chemical compound II, in
comparison with the control group, showed less pronounced results
of constrictor activity, so the basal tone statistically significantly
increased by 38.86 %, and the amplitude of contractions by 15.0 %.
Conclusion. Thus, under the influence of new chemical compounds
in the conditions of an experimental artificial bladder, constrictor
properties are proved, which require further research and study.
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In turn, cholinomimetic nivalin has prospects for use in urology,
in particular in patients with hypoactive forms of artificial and
neurogenic bladder.

INTRODUCTION
Âñòóï

There has been not iceable progress in
reconstructive urology, over the past three decades.
Especially important results have been obtained in
the field of urinary derivation after radical
cystectomy [1,  2].

The orthotopic ileocystoplasty is the most
preferred urine derivation method for patients after
removal of the bladder. The best quality of life, self-
esteem, cosmetic appearance of one’s own body, and
the possibility of physiological urination characterize
the artificial bladder as the “gold standard” of urine
derivation [3,  4]. Satisfaction with the quality of
life after radical cystectomy is an important factor
in choosing the method of urine derivation, with a
possible choice, more and more patients prefer
neobladder [5,  6].

There are a greater number of postoperative
complications associated with the functionality of
the neobladder, considering the complexity of
orthotopic derivation of urine [7, 8]. The
autocaturation is required in some patients day or
night urinary incontinence, and in the other group,
periodic urinary retention. Urinary retention is more
common in women up to 43 % compared with
20 % in men, who need intermittent catheterization
[9, 10].

An artificial bladder formed from the terminal
section of the ileum, pre-detubularized, designed to
perform unprogrammed functions of accumulation
and emptying, does not always show a reservoir with
a stable capacity and satisfactory rates of urine
retention and flow. Hypoactive artificial bladder
sometimes leads to the accumulation of a large
amount of residual urine with intensive development
of the bacterial flora and inflammatory processes of
the upper urinary tract [11,  12].

The issue of urine reflux from the artificial
bladder remains debatable. Some authors believe
that this is practically not, and others offer options
for antireflux protection [13,  14]. The basic
requirements for urinary reservoirs formed from
the intestine have been developed: a sufficient volume
of the urinary reservoir (at least 400–500 ml),
providing low intravesical pressure, the absence of
retrograde contractions of the urine flow; functional
and morphological adaptation, including subsequent
spherical change in the shape of the bladder  [15,
16]. A thickening of the muscle layer is noted

compared with intact ileum, according to a
morphological study of the neocyst wall. The act of
urination in patients with an artificial bladder occurs
according to various authors due to increased pressure
in the abdominal cavity and contraction of the
muscles of the anterior abdominal wall.

There are no recommendations and theoretical
developments on the pharmacological correction of
the contractile function of the neobladder at different
stages of the postoperative period based on the full
information in the available literature. Scientists have
proved that the pig’s body is closest to humans in
its anatomical and morphofunctional features and
ideal for studying the pathogenesis of various
morphological and biochemical processes.

The aim of investigation was to evaluate the
possibility of pharmacological correction of
contractile activity of mini-pigs neobladder in vivo,
under the influence of new chemical compounds
and the anticholinesterase drug nivalin.

MATERIALS AND METHODS
Ìàòåð³àëè ³ ìåòîäè äîñë³äæåííÿ

Experimental studies were performed on 21
female mini-pigs, with an average age of 8±3,2
months. The duration of the experiment was 12
months. Performing of enterocystometry in
experimental animals is possible only under
anesthesia and, accordingly, only part of the
urodynamic parameters can be obtained.

The experimental model of the artificial bladder
was reproduced by performing cystectomy under
anesthesia in animals, followed by ileocystoplasty,
implantation of the ureters into a neobladder, and
applying an urethroileal anastomosis.

All animal manipulations were carried out in
accordance with the International Convention on
Animals and the Law of Ukraine “On the Protection
of Animals against Cruelty”. The study was carried
out in accordance with the UK Animal (Scientific
Procedures) Act 1986 and EU Directive 2010/63 /
EU on the protection of animals used for scientific
purposes.

Combined urodynamic study (QUDD)
(enterocystotonometry) was performed by authors.
The studies were performed on a Delphis KT
urodynamic unit (Laborie, Canada) in accordance
with the recommendations of the Committee on
Standardization of the International Society for
Urinary Incontinence (UI).
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The constrictor properties of the test substances
were evaluated by changing the basal pressure,
amplitude, frequency and duration of contractions
in the artificial bladder in vivo, which was measured
via an intraurethral catheter in comparison with
the group of intact animals and the group of
administration of nivalin.

It was found, based on screening and an in vitro
experiment, that new chemical compounds affect
the contractile activity of the ileum segment in vitro.
Among them, two compounds exhibit the highest
constrictor activity: pyrrole-2-carbaldehyde 3-
(dimethylamino) benzoylhydrazone (P2C3DBh,
compound I) and 1-methyl isat in N, N-
dimethylcarbamylhydrazone (1MDCh, compound II),
in a concentration 1·10-3 mol/l increasing contractile
activity by 54.3±9.2 % and 51.2±3.1 %, respectively
[17]. Compounds were synthesized at the Department
of General Chemistry and Polymers of ONU
I. I. Mechnikov, their composition and structure is
established by a combination of physico-chemical
research methods.

The drug Nivalin (galantomine hydrobromide)
is a cholinesterase inhibitor obtained from the leaves
and flowers of the marsh snowdrop (summer white
flower, Leucojum aestivum).

The compounds at the lowest concentration (C
ef
)

were used for in vivo studies, at which the maximum
constrictor effect observed. The mass of substance
(m, mg/kg) required for administration to an
experimental animal was calculated by the formula:

M = C
ef
 × Ì × V,

where M is the molar mass of the substance (mol/l),
V – solution volume 0.02 L.

The significance of discrepancies (P) between
the values was determined by the criterion t of
student. Differences were considered statistically
significant at p<0.05.

RESULTS AND DISCUSSION
Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ

The problem of atony of the artificial bladder is
very relevant. The increased tonus of the neobladder
will lead to an improvement in urination. The
decrease in the level of residual urine will lead to
increased persistence of the bacterial flora.

New chemical compounds acting on the smooth
muscles of the neobladder cause an increase in
tone in the form of an increase in basal pressure,
the results of the study are presented in Fig. 1. The
basal pressure in the control group of experimental
animals was 2.11±0.54 (cen. H

2
O). A statistically

significant increase in basal tone was observed by
62.09 % (3.42±0.32 cen. H

2
O p

1
≤0.05) in the mini-

pigs group with the introduction of drug I. There was
a slight statistically significant increase in basal tone
compared to the control group by 38.86 % (2.93±
0.26 cen. H

2
O p

1
≤0.05) in the group of experimental

animals with the introduction of drug II.
The most intense indicator of basal pressure

was recorded increasing by 95.26 % (4.12±0.11 cen.
H

2
O p

1
≤0.05) with the introduction of the

anticholinesterase drug nivalin.
Enterocystometric measures of the amplitude of

contractions of the artificial bladder are presented
in Fig. 2. The index of amplitude of contractions
was 5.33±1.06 (cen. H

2
O p

1
≤0.05) in the control

group of experimental animals. Against the
background of the administration of compound I,
an increase in the amplitude of neobladder
contractions was noted by 37.34 % 7.32±1.03 (cen.
H

2
O p

1
≤0.05). There was also a statistically significant

increase in amplitude by 15.0 % 6.13±1.27 (cen.
H

2
O p

1
≤0.05) in the mini-pigs group with the

introduction of the studied compound II. Nivalin,
being an anticholinesterase drug, showed maximum
constrictor activity, statistically significantly
increased the amplitude of contractions of the

FIGURE 1. Enterocystometric indices of in vivo
basal tone of mini-pigs (n=10): p

1
≤0.05 significance

of differences to the control group NaCl
FIGURE 2. Enterocystometric indices of in vivo
amplitude of contractions of mini-pigs (n=10)
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artificial bladder by 69.04 % 9.01±1.12 (cen H
2
O

p
1
≤0.05).
The frequency of contractions can be estimated

as the frequency of peristalsis of the artificial bladder
formed from the terminal ileum, since a single system
of innervation of the intestine and neobladder is
preserved. The results are shown in Fig. 3. The
frequency of contractions in 10 minutes in the
control group was 8.3±0.5 times. The introduction
of the studied compounds I and II led to an increase
in the frequency of contractions of the artificial
bladder and amounted to 9.04±0.8 times (p

1
>0.05)

and 9.17±0.9 times (p
1
>0.05), respectively, which

are not statistically significant. The anticholinesterase
compound statistically significantly increased the
frequency of contractions by 24.1 % (10.3±1.2 times
p

1
≤0.05).
The duration of contractions according to

enterocystometry of the neobladder is shown in
Fig. 4. The duration of contractions was 1.4±0.14
sec. the group of experimental control animals. The
introduction of a new chemical compound I led to
an increase in the duration of the reduction by
35.71 % 1.9±0.05 sec. (p

1
≤0.05).

The introduction of compound II leads to a
statistically not significant increase in the duration
of constriction and is 1.6±0.02 sec. (p

1
>0.05).

Cholinomimetic showed a statistically significant
increase in the duration of contractions by 42.86 %
2.0±0.04 sec. (p

1
≤0.05).

The results of in vivo studies of new chemical
compounds have demonstrated putative constrictor
and antispasmodic properties, which require further
research for the possibility of introduction into
clinical practice. Many researchers are trying to solve
the problem of urinary incontinence in patients
with neobladder, so Nathan Hoag suggested injecting
botulinum toxin into the conduit wall to reduce the

tone, demonstrating stabilization of enteromentric
parameters [18].

El-Bahnasawy, in turn, also suggested using
verapamil in addition to botulinum toxin to treat
nocturnal urinary incontinence in patients with an
artifical bladder, remarking a decrease in incontinence
[19]. Simma-Chiang studied the effectiveness of
artificial sphincters in patients with urinary
incontinence after radical cystectomy, proving
that sphincter placement is a safe and 90%
effective procedure resulting in reduced incontinence
episodes [20].

The main aim of rehabilitation of patients after
radical cystectomy with orthotopic bladder formation
is to prevent incontinence and hypotension of the
neobladder. The occurrence of new chemical
compounds, pharmacological agents, and techniques
capable of adequately affecting this problem will
significantly improve the quality of life of this
group of patients.

CONCLUSIONS
Âèñíîâêè

The artificial bladder, formed from the terminal
ileum, is pre-denervated along the mesenteric margin,
preserves peristalsis and, given the sharp thickening
of the muscle layer, capable to contractile reactions
and tone support.

The obtained results of in vivo experimental
studies demonstrated the constrictor activity of the
studied new chemical compounds. Compound I in
comparison with the control group statistically
significantly increased basal tone by 62.09 %, the
amplitude of contractions by 37.34 %, and the
duration of contractions by 35.71 %. The new
chemical compound II, in comparison with the
control group, showed less pronounced results of

FIGURE 3. Enterocystometric indicators in vivo of
the frequency of contractions in 10 minutes of the
mini-pigs neobladder (n=10): p

1
<0.05 significance of

differences to the control group NaCl.

FIGURE 4. Enterocystometric measures in vivo of
the duration of contractions of the mini-pigs
neobladder (n=10): p

1
≤0.05 significance of

differences to the control group NaCl
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constrictor activity, so the basal tone statistically
significantly increased by 38.86 %, and the amplitude
of contractions by 15.0 %.

The anticholinesterase drug nivalin has smooth
muscle selectivity and showed maximum constrictor
activity in the in vivo experiment, so the basal tone
statistically significantly increased by 95.26 %, the
amplitude of contractions by 69.04 %, the frequency
of contractions by 24.1 %, and the duration of
contractions by 42.86 %.

Thus, under the influence of new chemical
compounds in the conditions of an experimental
artificial bladder, constrictor properties are proved,
which require further research and study.

In turn, cholinomimetic nivalin has prospects
for use in urology, in particular in patients with
hypoactive forms of artificial and neurogenic bladder.
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ÐÅÔÅÐÀÒ

Âèâ÷åííÿ êîíñòðèêòîðíèõ âëàñòèâîñòåé
íåîáëàääåðà ï³ä âïëèâ íîâèõ õ³ì³÷íèõ ñïîëóê â
åêñïåðèìåíò³ in vivo

Ð.Â. Ñàâ÷óê, Ô.². Êîñòåâ,
Í.Â. Øìàòêîâà

Îðòîòîï³÷íà ³ëåîöèñòîïëàñòèêà º íàéá³ëüø
ïðèâàáëèâèì ìåòîäîì â³äâåäåííÿ ñå÷³ äëÿ
ïàö³ºíò³â ï³ñëÿ âèäàëåííÿ ñå÷îâîãî ì³õóðà. Íàé-
êðàùà ÿê³ñòü æèòòÿ, ñàìîîö³íêà, êîñìåòè÷íèé
âèãëÿä âëàñíîãî ò³ëà òà ìîæëèâ³ñòü ô³ç³îëîã³÷-
íîãî ñå÷îâèïóñêàííÿ õàðàêòåðèçóþòü àðòèô³-
ö³éíèé ñå÷îâèé ì³õóð ÿê «çîëîòèé ñòàíäàðò»
â³äâåäåííÿ ñå÷³. ²ñíóº çíà÷íà ê³ëüê³ñòü ï³ñëÿ-
îïåðàö³éíèõ óñêëàäíåíü, ïîâ’ÿçàíèõ ç ôóíêö³î-
íàëüí³ñòþ íåîöèñòà, âðàõîâóþ÷è ñêëàäí³ñòü îð-
òîòîï³÷íîãî â³äâåäåííÿ ñå÷³. Íàé÷àñò³øå çóñòð³-
÷àºòüñÿ íåòðèìàííÿ ñå÷³ òà àòîí³ÿ íåîöèñòà. Ã³ïî-
òîí³ÿ ïîòðåáóº àóòîêàòàòåðèçàö³¿  ïðè ïåð³î-
äè÷í³é çàòðèìö³ ñå÷³, ÿêà ÷àñò³øå çóñòð³÷àºòüñÿ
ó æ³íîê äî 43% ïîð³âíÿíî ç 20% ó ÷îëîâ³ê³â.

Ìåòîþ äîñë³äæåííÿ áóëî îö³íèòè ìîæëèâ³ñòü
ôàðìàêîëîã³÷íî¿ êîðåêö³¿ ñêîðî÷óâàëüíî¿ àêòèâ-
íîñò³ íåîáëàääåðà mini-pigs in vivo ï³ä âïëèâîì
íîâèõ õ³ì³÷íèõ ñïîëóê òà àíòèõîë³íåñòåðàçíîãî
ïðåïàðàòó í³âàë³íó.

Ìàòåð³àëè òà ìåòîäè. Åêñïåðèìåíòàëüí³ äîñ-
ë³äæåííÿ áóëè ïðîâåäåí³ íà 21 ñàìö³ mini-pigs,
ñåðåäí³ì â³êîì â³ä 6 äî 14 ì³ñÿö³â. Òðèâàë³ñòü
åêñïåðèìåíòó ñòàíîâèëà 12 ì³ñÿö³â. Âèêîíàííÿ
åíòåðîöèñòîìåòð³¿ ó åêñïåðèìåíòàëüíèõ òâàðèí
ìîæëèâå ëèøå ï³ä íàðêîçîì ³, â³äïîâ³äíî, ìîæ-
íà îòðèìàòè ëèøå ÷àñòèíó óðîäèíàì³÷íèõ ïàðà-
ìåòð³â.

Ðåçóëüòàòè. Îòðèìàí³ ðåçóëüòàòè åêñïåðèìåí-
òàëüíèõ äîñë³äæåíü in vivo ïðîäåìîíñòðóâàëè
êîíñòðèêòîðíó àêòèâí³ñòü äîñë³äæóâàíèõ íîâèõ
õ³ì³÷íèõ ñïîëóê. Ç’ºäíàííÿ I ïîð³âíÿíî ç êîíò-
ðîëüíîþ ãðóïîþ ñòàòèñòè÷íî äîñòîâ³ðíî ï³äâè-
ùèëî áàçàëüíèé òîíóñ íà 62,09%, àìïë³òóäó ñêî-

ÐÅÔÅÐÀÒ

Èçó÷åíèå êîíñòðèêòîðíûõ ñâîéñòâ
íåîáëàääåðà ïîä âëèÿíèåì íîâûõ õèìè÷åñêèõ
ñîåäèíåíèé â ýêñïåðèìåíòå in vivo

Ð.Â. Ñàâ÷óê, Ô.È. Êîñòåâ,
Í.Â. Øìàòêîâà

Îðòîòîïè÷åñêàÿ èëåîöèñòîïëàñòèêà ÿâëÿåòñÿ
íàèáîëåå ïðèâëåêàòåëüíûì ìåòîäîì îòâåäåíèÿ
ìî÷è ó ïàöèåíòîâ ïîñëå óäàëåíèÿ ìî÷åâîãî ïó-
çûðÿ. Ëó÷øåå êà÷åñòâî æèçíè, ñàìîîöåíêà, êîñ-
ìåòè÷åñêèé âèä ñîáñòâåííîãî òåëà è âîçìîæ-
íîñòü ôèçèîëîãè÷åñêîãî ìî÷åèñïóñêàíèÿ õàðàê-
òåðèçóåò àðòèôèöèàëüíûé ìî÷åâîé ïóçûðü êàê
«çîëîòîé ñòàíäàðò» îòâåäåíèÿ ìî÷è. Ñóùåñòâóåò
áîëüøîå êîëè÷åñòâî ïîñëåîïåðàöèîííûõ îñëîæ-
íåíèé, ñâÿçàííûõ ñ ôóíêöèîíèðîâàíèåì íåîöè-
ñòà, ó÷èòûâàÿ ñëîæíîñòü îðòîòîïè÷åñêîãî îòâî-
äåíèÿ ìî÷è. Èíîãäà âñòðå÷àåòñÿ íåäåðæàíèå ìî÷è
è àòîíèÿ íåîöèñòà. Ãèïîòîíèÿ òðåáóåò àóòîêàòà-
òåðèçàöèè ïðè ïåðèîäè÷åñêîé çàäåðæêå ìî÷è,
êîòîðàÿ ÷àùå âñòðå÷àåòñÿ ó æåíùèí äî 43%, ïî
ñðàâíåíèþ ñ 20% ó ìóæ÷èí.

Öåëüþ èññëåäîâàíèÿ áûëî îöåíèòü âîçìîæ-
íîñòü ôàðìàêîëîãè÷åñêîé êîððåêöèè ñîêðàòè-
òåëüíîé àêòèâíîñòè íåîáëàääåðà mini-pigs in vivo
ïîä âëèÿíèåì íîâûõ õèìè÷åñêèõ ñîåäèíåíèé è
àíòèõîëèíýñòåðàçíîãî ïðåïàðàòà íèâàëèíà.

Ìàòåðèàëû è ìåòîäû. Ýêñïåðèìåíòàëüíûå
èññëåäîâàíèÿ áûëè ïðîâåäåíû íà 21 ñàìêàõ mini-
pigs, ñðåäíèì âîçðàñòîì îò 6 äî 14 ìåñÿöåâ. Ïðî-
äîëæèòåëüíîñòü ýêñïåðèìåíòà ñîñòàâëÿëà 12 ìå-
ñÿöåâ. Âûïîëíåíèå ýíòåðîöèñòîìåòðèè ó ýêñïå-
ðèìåíòàëüíûõ æèâîòíûõ âîçìîæíî òîëüêî ïîä
íàðêîçîì è, ñîîòâåòñòâåííî, ìîæíî ïîëó÷èòü
òîëüêî ÷àñòü óðîäèíàìè÷åñêèõ ïàðàìåòðîâ.

Ðåçóëüòàòû. Ïîëó÷åííûå ðåçóëüòàòû ýêñïå-
ðèìåíòàëüíûõ èññëåäîâàíèé in vivo ïðîäåìîí-
ñòðèðîâàëè êîíñòðèêòîðíóþ àêòèâíîñòü èññëå-
äóåìûõ íîâûõ õèìè÷åñêèõ ñîåäèíåíèé. Ñîåäè-
íåíèå I ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé
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ðî÷åíü íà 37,34% òà òðèâàë³ñòü ñêîðî÷åíü íà
35,71%. Íîâà õ³ì³÷íà ñïîëóêà II, ïîð³âíÿíî ç
êîíòðîëüíîþ ãðóïîþ, ïîêàçàëà ìåíø âèðàæåí³
ðåçóëüòàòè êîíñòðèêòîðíî¿ ä³ÿëüíîñò³, òîìó áà-
çàëüíèé òîíóñ ñòàòèñòè÷íî äîñòîâ³ðíî ï³äâè-
ùèâñÿ íà 38,86%, à àìïë³òóäà ñêîðî÷åíü – íà
15,0%.

Âèñíîâîê. Òàêèì ÷èíîì, ï³ä âïëèâîì íîâèõ
õ³ì³÷íèõ ñïîëóê â óìîâàõ åêñïåðèìåíòàëüíîãî
øòó÷íîãî ñå÷îâîãî ì³õóðà äîâåäåí³ êîíñòðèê-
òîðí³ âëàñòèâîñò³, ÿê³ ïîòðåáóþòü ïîäàëüøèõ
äîñë³äæåíü. Ó ñâîþ ÷åðãó, õîë³íîì³ìåòèê  í³âàë³í
ìàº ïåðñïåêòèâè äëÿ âèêîðèñòàííÿ â óðîëîã³¿,
çîêðåìà ó ïàö³ºíò³â ç ã³ïîàêòèâíèìè ôîðìàìè
øòó÷íîãî òà íåéðîãåííîãî ñå÷îâîãî ì³õóðà.

Êëþ÷îâ³ ñëîâà: öèñòåêòîì³ÿ, ³ëåîöèñòîïëàñ-
òèêà, êîíñòðèêòîðí³ âëàñòèâîñò³, íîâ³ õ³ì³÷í³
ñïîëóêè, í³âàë³í, øòó÷íèé ñå÷îâèé ì³õóð,
åíòåðîöèñòîìåòð³ÿ, in vivo.

ñòàòèñòè÷åñêè äîñòîâåðíî ïîâûñèëî áàçàëüíûé
òîíóñ íà 62,09%, àìïëèòóäó ñîêðàùåíèé íà
37,34% è ïðîäîëæèòåëüíîñòü ñîêðàùåíèé íà
35,71%. Íîâîå õèìè÷åñêîå ñîåäèíåíèå II, ïî
ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé, ïîêàçàëà
ìåíåå âûðàæåííûå ðåçóëüòàòû êîíñòðèêòîðíîé
äåÿòåëüíîñòè, ïîýòîìó áàçàëüíûé òîíóñ ñòàòèñ-
òè÷åñêè äîñòîâåðíî ïîâûñèëñÿ íà 38,86%, à àì-
ïëèòóäà ñîêðàùåíèé – íà 15,0%.

Âûâîäû. Òàêèì îáðàçîì, ïîä âëèÿíèåì íîâûõ
õèìè÷åñêèõ ñîåäèíåíèé â óñëîâèÿõ ýêñïåðèìåí-
òàëüíîãî èñêóññòâåííîãî ìî÷åâîãî ïóçûðÿ äî-
êàçàíû êîíñòðèêòîðíûå ñâîéñòâà, êîòîðûå òðå-
áóþò äàëüíåéøèõ èññëåäîâàíèé è èçó÷åíèé. Â
ñâîþ î÷åðåäü, õîëèíîìèìåòèê íèâàëèí èìååò
ïåðñïåêòèâû äëÿ èñïîëüçîâàíèÿ â óðîëîãèè, â
÷àñòíîñòè ó ïàöèåíòîâ ñ ãèïîàêòèâíûìè ôîð-
ìàìè èñêóññòâåííîãî è íåéðîãåííîãî ìî÷åâîãî
ïóçûðÿ.

Êëþ÷åâûå ñëîâà: öèñòýêòîìèÿ, èëåîöèñòî-
ïëàñòèêà, êîíñòðèêòîðíûå ñâîéñòâà, íîâûå
õèìè÷åñêèå ñîåäèíåíèÿ, íèâàëèí, èñêóññòâåííûé
ìî÷åâîé ïóçûðü, ýíòåðîöèñòîìåòðèÿ, in vivo.


