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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
Beryn

There has been noticeable 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 [13,
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
Marepiaam i MeTOaH AOCJIiIZKEHHSA

Experimental studies were performed on 21
female mini-pigs, with an average age of 8x3,2
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-methylisatin N, N-
dimethylcarbamylhydrazone (1MDCh, compound 1),
in a concentration 1-10-* mol/l increasing contractile
activity by 54.31£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,,)
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_ xMxYV,

where M is the molar mass of the substance (mol/1),
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.
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FIGURE 1. Enterocystometric indices of in vivo
basal tone of mini-pigs (n=10): p,<0.05 significance
of differences to the control group NaCl

RESULTS AND DISCUSSION
Pe3yabTaTi Ta ix 00roBopeHHs

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,0). A statistically
significant increase in basal tone was observed by
62.09 % (3.4240.32 cen. H,0 p <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,0 p,<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,O p,<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,O p,<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,O p<0.05). There was also a statistically significant
increase in amplitude by 15.0 % 6.13£1.27 (cen.
H,O p,<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
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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,O
p,<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,>0.05)
and 9.17£0.9 times (p,>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,<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 % 1.91£0.05 sec. (p,<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,>0.05).
Cholinomimetic showed a statistically significant
increase in the duration of contractions by 42.86 %
2.01+0.04 sec. (p,<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
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FIGURE 3. Enterocystometric indicators in vivo of
the frequency of contractions in 10 minutes of the
mini-pigs neobladder (n=10): p,<0.05 significance of
differences to the control group NaCl.

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
Bucnosku

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

= Macl m| mi Nivalin
FIGURE 4. Enterocystometric measures in vivo of
the duration of contractions of the mini-pigs
neobladder (n=10): p <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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PEDEPAT

BuBYeHHSI KOHCTPHKTOPHHMX BJIACTHBOCTEi
HeoOJaamepa miJ BIUIMB HOBHX XiMiYHHX CHOJYK B
eKCIepuMeHTi in vivo

P.B. Casuyk, ®@.1. Koctes,
H.B. IlImaTkoBa

OpTOoTOTiUHA 1JICOLUCTOMNIACTUKA € HANUOLIbII
NpUBaOJIMBUM METOIOM BiJIBENECHHS cedi s
Mali€HTIB Tic/s BUAAJEHHS cedoBoro Mixypa. Haii-
Kpalla SKicTh XUTTSI, CAMOOIIIHKa, KOCMETUYHU I
BUTJISI BJIACHOTO Tijla Ta MOXKJIMBICTB (izionorivu-
HOTO CEYOBUIYCKAaHHSI XapaKTepu3yloTh apTudi-
LWIMHUA ceYOBUI MiXyp SIK «30JOTHI CTaHAAPT»
BinBeneHHs ceui. [cHye 3HayHa KiJbKiCTh TiCIsI-
onepaliiHUX YCKIaIHEHb, TTOB’sI3aHUX 3 (PYHKIIIO-
HaJIBHICTIO HEOLIMCTa, BPAaXOBYIOUU CKIIATHICTh Op-
TOTOITIYHOTO BiABeAeHHSI cevi. HaliuacTiie 3yctpi-
Ya€eThCsT HETPMMAaHHSI cedi Ta aToHisl HeolucTa. [irmo-
TOHISI MOTPeOye ayToKaTaTepusallil MpU IMepio-
JUYHIN 3aTPUMIII cedi, sika JacTillle 3yCTPpivaeThes
y XiHOK 10 43% mopiBHsTHO 3 20% y YOJIOBIKIB.

MerTo1o pociimKeHHsT OyJIO OLIHUTU MOX/IUBICTh
(bapMaKoJIOTIYHOI KOPeKIlii CKOpOUYyBaJIbHOI aKTHB-
HOCTi HeoOJlaaaepa mini-pigs in vivo i BILIMBOM
HOBUX XiMiYHUX CIOJIYK Ta aHTUXOJIIHECTEPA3ZHOTO
IpernapaTy HiBaJiHy.

Marepianu Ta Metoau. EkciepumeHTanbHi goC-
JIIKeHHs OyJiu ImpoBeneHi Ha 21 caMili mini-pigs,
cepelHiM BikoM Bim 6 mo 14 micsuiB. TpuBamicTb
eKCTIepUMEeHTY cTaHoBuUa 12 Mics1liB. BukoHaHHS
SHTEePOLIUCTOMETPIl Y eKCIIepUMEHTaTbHUX TBAPUH
MOKJIMBE JIMIIIE il HAPKO30M i, BilITOBiTHO, MOX-
Ha OTpUMATH JIUIlIe YaCTUHY YPOAMHAMIYHUX Tapa-
METpiB.

Pesynpratu. OTpuMaHi pe3ysibTaTu eKCIIEPUMEH -
TJIBHUX TOCJIIKEeHDb in Vivo TIPOIEeMOHCTPYBaIN
KOHCTPUKTOPHY aKTUBHICTb TOCIIKYBAHUX HOBUX
XiMIYHMX cnioyK. 3’enHaHHs | MOPiBHSIHO 3 KOHT-
POJIBHOIO TPYIIOI0 CTATUCTUYHO JOCTOBIPHO MiBU-
1o 6azajabHui ToOHYC Ha 62,09%, aMIUTITy1y CKO-

efficacy of oxybutynin and verapamil in the
treatment of nocturnal enuresis after formation of
orthotopic ileal neobladders. A prospective,
randomized, crossover study. Scand J Urol Nephrol.,
42(4), 344—351. Doi: 10.1080/00365590701832726.
20. Simma-Chiang, V., Ginsberg, D.A., Teruya, K.K.,
& Boyd, S.D. (2012). Outcomes of artificial urinary
sphincter placement in men after radical cystectomy
and orthotopic urinary diversions for the treatment of
stress urinary incontinence: the University of Southern
California experience. Urology, 79(6), 1397—1401. Doi:
10.1016/j.urology.2012.02.006.

PE®EPAT

N3ydyeHne KOHCTPHKTOPHBIX CBOWMCTB
HeoOJamaepa moja BIWSHAEM HOBBIX XHMHYECKHX
coeJMHEeHNi B 9KcnepuMeHTe in vivo

P.B. CaBuyk, ®.M. Kocres,
H.B. IlImaTkoBa

OpTtoTonuyecKasl UJIeOUUCTOIIACTUKA SIBJISIETCS
HauboJjiee MpUBAEKATEIbHBIM METOJOM OTBEACHUSI
MOYHM Y TAIIMEHTOB TOcJIe yaaJeHUs MOYEBOTO IMy-
3bIps. JIyulliee KauecTBO KMU3HU, CAMOOIIEHKA, KOC-
METUYECKUU BUA COOCTBEHHOTro Tejla U BO3MOX-
HOCTb (PU3MOJOTUYECKOTO MOYCHUCTTYCKAHUST XapaK-
Tepu3yeT apTUGUIIUATbHBIA MOYEBOM ITy3bIPb KakK
«30JI0TOM cTaHmapT» oTBeaeHusT Moun. CyllecTByeT
0OJIbIIIOE KOJTMYECTBO MOCIeONnepallMOHHBIX OCIOXK-
HEHU, CBA3aHHBIX ¢ GYHKIIMOHUPOBAaHUEM HEOIlH -
CTa, YYUThIBasI CJIOKHOCTh OPTOTOMMYECKOTO OTBO-
neHust Mour. MHorma BeTpeyaeTcst Henep:kaHue MO
1 aToHUs HeollucTa. [ umoToHus TpebyeT ayTokaTa-
Tepu3aluu Npu MepuoandeckKoil 3aaepkke MOUH,
KOTopasl 4yallle BcTpevyaeTcs y XXeHIIH 1o 43%, 1o
cpaBHeHHIO ¢ 20% y MYyX4YWH.

Lenbio uccnegoBaHus ObLIO OLICHUTh BO3MOXK-
HOCTb (hapMaKoJOTUYECKON KOPPEKIIMU COKPATH -
TeJIbHOI aKTUBHOCTU HeoOJiaaiepa mini-pigs in vivo
MOJ BAUSIHUEM HOBBIX XUMUYECKUX COSNMHEHUI U
AHTUXOJMHACTEPA3HOTO TpernapaTa HUBaJIMHA.

Martepuanbsl U1 MeTOIbl. DKCIIepUMeHTaIbHbIE
HCcclieIoBaHUSI ObLUTHM MpOBeAeHbI Ha 21 caMKax mini-
pigs, cpemHUM Bo3pacToM oT 6 1o 14 mecsues. [1po-
JIOJDKUTESIbHOCTh 9KCTIEPUMEHTa cocTaBisia 12 me-
cslieB. BoinosHeH e 9HTepOLIMCTOMETPUH Y IKCIIe-
PUMEHTATbHBIX JKMBOTHBIX BO3MOXHO TOJBKO IO
HapKO30M U, COOTBETCTBEHHO, MOXHO MOJYYUTh
TOJIBKO YacTh YPOAMHAMUYECKUX MapaMeTPOB.

PesynbraTel. [lTonyyeHHble pe3yabTaThl IKCIIe-
PUMEHTAJIbHBIX UCCIeIOBAHUN in Vivo MPOAEeMOH -
CTPUPOBATIM KOHCTPUKTOPHYIO aKTUBHOCTH UCCJIe-
JlyeMbIX HOBBIX XUMUUYECKUX coenuHeHuii. Coenu-
HeHue | 1Mo cpaBHEHUIO C KOHTPOJbHOM I'PYIIOi
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poueHb Ha 37,34% Ta TpUBaliCTh CKOPOYEHb Ha
35,71%. Hosa ximiuHa cmonyka II, mopiBHSIHO 3
KOHTPOJILHOIO TPYTIOI0, TTOKa3ajia MeHIIT BUpaXKeHi
Pe3yAbTaTU KOHCTPUKTOPHOI HiSITBHOCTI, TOMY 0a-
3aJIbHUN TOHYC CTAaTUCTUYHO MOCTOBIpHO ITiIBU-
wuBca Ha 38,86%, a aMIuliTyma cKOpoyeHb — Ha
15,0%.

BucHoBok. TakuM 4YMHOM, Mif BIJIMBOM HOBUX
XIMITHHUX CITOJIYK B YMOBaX eKCTIEepUMEHTAIbHOTO
IITYYHOTO CEYOBOTO MiXypa JOBedeHiI KOHCTPUK-
TOPHI BJIACTUBOCTI, SIKi ITOTPEeOYIOTh MOJATBIINX
JIOCIIKEHb. Y CBOIO Yepry, XOJIHOMIMETHK HiBaJIiH
Mae€ TIepCTeKTUBY IIJIsT BUKOPUCTAaHHST B YPOJIOTii,
30KpeMa y Malli€HTiB 3 TIMOaKTUBHUMU (popMaMu
IITYIHOTO Ta HEMPOTEHHOTO CEYOBOTO MiXypa.

KiwouoBi c1oBa: UCTEKTOMIS, LICOIUCTOILIAC-
THUKa, KOHCTPUKTOPHI BJIACTUBOCTI, HOBI XiMi4H1
CHOJYyKHM, HIiBaJiH, IITYYHHUH CEYOBUN MIiXyp,
€HTepOLIMCTOMETPIs, in Vivo.

CTATUCTUYECKM JOCTOBEPHO ITOBBLICHIIO 0a3aJIbHBIN
ToHyCc Ha 62,09%, aMIUIMTYyny cOKpallleHWi Ha
37,34% u mpoOJIKUTEIbHOCTh COKpallleHUI Ha
35,71%. HoBoe xumuueckoe coeaunenue II, mo
CPaBHEHUIO C KOHTPOJBbHOU TPYyIIION, ITOKa3aja
MeHee BbhIpaXKeHHbIE Pe3yJIbTaThl KOHCTPUKTOPHOM
JIeSITEIbHOCTHU, IIO3TOMY 0a3aJIbHbI TOHYC CTaTUC-
TUYECKH TOCTOBEPHO MOBBICHIICS Ha 38,86%, a aM-
TUIUTYOAa coKpaleHuit — Ha 15,0%.

BoBoani. Takum oOpa3oM, Imof BAUSIHIEM HOBBIX
XUMUYECKUX COeANHEHUN B YCIOBUSIX 9KCIIEPUMEH-
TaJIbHOTO MCKYCCTBEHHOTO MOYEBOIO ITY3bIPS JO-
Ka3aHbl KOHCTPUKTOPHBIE CBOMCTBA, KOTOPBIE Tpe-
OyIOT JaJbHEUIINX UCCIeIOBAHUN 1 n3ydyeHuii. B
CBOIO ouYepelb, XOJMHOMUMETUK HUBAJIUH UMeEeT
NepCIeKTUBBI IJISI UCIIOJIb30BaHUS B YPOJIOTUH, B
YaCTHOCTH Y MMAIlUEHTOB C TUIIOAKTUBHBIMU (POp-
MaMM UCKYCCTBEHHOTIO M HEPOTEHHOTO MOYEBOTO
y3BIpsI.

KiroueBbie CJI0Ba: MUCTIKTOMMUSI, MJICOLUCTO-
MJIacTUKa, KOHCTPUKTOPHEBIE CBOICTBA, HOBbBIE
XUMUYEeCKUE COCAMHEHNST, HUBAIMH, NCKYCCTBEHHBIN
MOYEBOI IMy3bIPb, SHTEPOLIMCTOMETPHS, in Vivo.



