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Biologically Active Compositions Containing Neurotrophic
Factors Change the Contractile Activity of Detrusor
of Rats with Infravesical Obstruction

Pecpepar: [ocnimkyBanm CKOpPOTNMBY akTMBHICTb cedyoBoro Mixypa (CM) nicns BBegeHHsS1 OiOnorivyHO akTMBHMX KOMMO3WULIN
(BAK), Wwo MicTaTb HelpoTpodiyHi hakTopun, y camok LypiB i3 iH(paBesikanbHO OBCTPYKLIED, SKy MOAEentoBanu LUMSXOM Hakna-
[EHHsA niraTypu Ha AucTanbHWM Bigdin cevoBoro TpakTy. Y skocTi BAK BukopucTtoByBamu KpioeKCTpakT cniHanbHux ranmiis (CI),
KOHAMLINOBaHI cepefoBuLLa B KynbTyp HaTUBHMX i KPIOKOHCEPBOBaHMX MaHTinHUX rmiouyunTiB (MIM), 6a3oBe cepedoBuLle KynbTUBY-
BaHHA, npenapat «KoptekciH». TeapuHam npotarom 10 Ai6 yBognnm BAK i Bu3Hayanu ckopotnmBy akTuBHiCTb (CA) isonboBaHUX
cmyxok CM BumiptoBaHHAM KCl-ingykoBaHOi Ta aroricT-3anexHoi signosigen. 3actocyBaHHs BAK, kpim «KopTekciHy», cnpusino Bia-
HoeneHHio CA. KoHauuioBaHe cepepoBuLle Bif KynbTypu kpiokoHcepBoBaHux MI i kpioekcTpakt CIT migBuMLLyBanu aroHiCT-3anexHy
BignoBiap y 4,6 i 2,5 pasa BianoBiaHO MOPiBHAHO 3 CA KOHTPOMNbHMX TBapWH. Y LUYPIiB LUX rpyn BUSBIIEHO HaMBULLi MOKA3HWKM MaKCcu-
MarnbHOI amMnniTyAN CKOPOYEHHS, NOAIGHI 4O KOHTPOMBbHUX.

Knio4yoBi cnoBa: ckopoTnMBa akTWBHICTb, CEYOBUI MiXyp, iHbpaBesikanbHa OOCTPYKUIs, CRiHANbHWIM raHmiln, MaHTiiHI rmioyuTy,
KPIOEKCTPaKT, KPIOKOHCEPBYBaHHS.

Abstract: The contractile activity of urinary bladder (UB) after introduction of biologically active compositions (BAC) containing
neurotrophic factors in female rats with infravesical obstruction, which was modeled by a ligature to the urinary tract distal part,
was investigated. Cryo-extract of the spinal ganglia (SG), conditioned culture media of native and cryopreserved mantle glio-
cytes (MG), the bulk medium, the drug ‘Cortexin’ were used as BAC. Animals were injected with BAC for 10 days and the contrac-
tile activity (CA) of isolated UB strips was determined by measuring KCl-induced and agonist-dependent responses. The use
of BAC, in addition to ‘Cortexin’, contributed to the CA restoration. The conditioned culture medium of cryopreserved MG and
cryoextract of SG increased the agonist-dependent response by 4.6 and 2.5 times, respectively, compared to the CA of the control
animals. The rats in these groups showed the highest indices of maximal amplitude of contraction, similar to the control ones.

Key words: contractile activity, urinary bladder, infravesical obstruction, spinal ganglion, mantle gliocytes, cryoextract, cryo-
preservation.

3a manumu BOO3 oOCTpyKIisi CEYOBOrO MiXy-
pa (CM) niarnoctyerbes y 80% 4o0NOBIKIB cTapmiol
BiKOBOT rpynH, 8% >KiHOK 1y IiTeil i3 BPOIKEHUMH
aHOMAJTIIMM HIDKHIX cedoBUX IUIxiB [19, 20, 24,
26].

Indpasesikanbaa o6ctpykmist (IBO) moxe BHK-
mukatd puchyskmiro CM  BHaCHiOK 3MEHIICHHS
CKOpOTINBOI akTUBHOCTI aetpy3opa (CAJl), merene-
pattii HEHpoOHIB 1 YaCTKOBOI JEHEpBaIlli y TIIaTKUX
M’513aX, TIOPYIIEHHSI HEHPOHHOI MEepEXi B IEHTPaTb-
Hilt HepBoBiit cuctemi (LIHC) [16, 18, 25, 40].

OfHUM 13 TIEPCIIEKTUBHUX METO/IB BiJIHOBJICHHS
ckopomuBoi 3narHocti CM € 3acTocyBaHHs Ipera-
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According to the WHO, the obstruction of uri-
nary bladder (UB) is diagnosed in 80% of aged
men, 8% of women and children with congenital
abnormalities of the lower urinary tract [14, 17,
22, 24].

Infravesical obstruction (IVO) can cause the
UB dysfunction as a result of a decrease in de-
trusor contractility (DC), neuronal degeneration
and partial denervation in smooth muscles, disrup-
tion of the neural network in the central nervous
system (CNS) [11, 13, , 23, 40].

One of the promising methods to restore the
UB contractility is the use of drugs with neuro-
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pariB i3 HEHMpPOPETeHEePaTOPHOIO 1 HEHPOIIPOTEKTOP-
HOIO Ji€ro. Y KIHIYHINA MpakTHILI BUKOPHCTOBYIOTh
nperapar «Koprekcin» («I'epodapm», Pocist), sxuit
OTPUMYIOThH 13 TKAaHHUHH TOJIOBHOTO MO3KY BEIIMKOL
poraroi xymoOu Ta cBuHeH. Pesynwpraté JiKyBaH-
Hs1 «KopTekciHoM» IPOIeMOHCTPYBAIIN TIEPEBAKHUIHI
BB Ha [THC, sikoro HeToCTaTHRO ISl BiHOBIICH-
Hs ¢yHkuid CM, ockinpku Ha 11 IBO BinOyBaioTh-
csl yacTkoBa abo IMOBHA BTpaTa PELENTOPHOrO ara-
pary i nenepsaitisi ctinku CM, sKi CrIOCTEpIraroThest
ok Hixk y 50% narmienTis [14].

Ha nanwii yac pesynbTaTé MPOBEACHUX JOCIHiI-
KEHb JIOBEIM TEPaleBTUYHY IMEPCHEKTHBHICTH 0i0-
noriyao aktuBHUX kKommosuiiid (BAK) — ekcrpakris,
KOH/IUIIHOBAaHUX CEPEIOBUII, SIKi MICTATh HEHPOTPO-
¢iani axropu (H®). BoHn € HU3bKOMOJIEKYIISIPHUMHA
OinmkaMu, sIKi emreHeTHYHO 3a0e3MeYyrOTh BUKH-
BaHHS HEWPOHIB y eMOpioreHe3i Ta MiATPUMYIOThH
iX MopdodyHKIIIOHATBHI BIACTHBOCTI B JOPOC-
nomy opranizmi. KpiMm toro, H® Gepyth yuactb
y po3Butky CM 1 peMojietoBaHHI HOTro CTIHKYM BHa-
cmijgok po3sutky IBO [8, 11, 39]. [oBenexo, 1o
cucremMHe BBeneHHs H® miacmmoe M’s30By peiH-
HEPBAIII0 Ta IHTPAMYCKYJISIPHE PO3TaNyKCHHS M’si-
30BOro Hepna [3, 34].

Bucokuii Bmict H® BusBieHo B mnepudepud-
Hii Tl Ta mmaneHux kmtaHax [MHC, ocobmmBo B
actpormrax [2, 4, 31, 33]. Cminansai ranmiii (CI)
1 KyIbTypH KIIITHH 13 HAX € TIOTEHIIIHHAM JHKEePEIoM
onmepkanass H® [36]. OmHak AOCTIIHKEHHS IIOAO
MOXKITUBOCTI 3actocyBanHHs H®, orpumanux i3 CI,
JUTst Kopekiii Hacmiakis IBO, Ha manuit yac He mpo-
BOJIHITHCS.

Merta poOOTH — BHBYEHHSI CKOPOTIMBOI aKTHB-
HOCTI JIeTpy30pa IIypiB i3 iH(paBe3ikaibHOW 00-
CTPYKLI€IO MiCIs BHYTPIIIHHOUEPEBHOTO BBEICHHS
010JIOTIYHO aKTUBHHMX KOMIIO3HMLIN (KPIOGKCTPaKT
CHIHAJILHUX TaHIIIiB, 0a30Be CEPElOBHINE KYilb-
TUBYBaHHS, KOHAMIIIMOBaHI CepeoBUIA, OTPUMaHi
BiJl KYJIbTYp HATUBHUX 1 KPIOKOHCEPBOBAHHMX MaH-
TIHHHUX TIOIHUTIB) Ta mpemapary «KopTekciny.

Marepiaau Ta MeToaH

JlocmiKeHHST BUKOHYBAIM Ha O-MIiCSYHHX Oil-
nux 0e3mMopogHUX IIypax-camkax wmacowo 250—
320 . Maninynsmii 3 TBapMHAMK MPOBOAMIH Bij-
noBimHO a0 3akoHy Ykpainu «lIpo 3axucT TBapuH
Bil kopcTokoro moBomkeHHs» (No 3447-1V Big
21.02.2006 p.) i3 gorpumanHsM Bumor Kowmitery 3
Oioetuku lHCTHTYTY TIpOOIEM KpioOioiorii i Kpio-
veannuan HAH VYkpainu (M. XapkiB), y3roKeHUX
i3 TOJOXKEeHHSIM «EBpOTEHChKOi KOHBEHINT 3 3a-
XUCTy XpeOEeTHHX TBapHWH, SKi BUKOPHUCTOBYIOTHCS
B €KCIIEPUMEHTATLHUX a00 IHIMUX HAYKOBUX IIUITX)
(Crpac6ypr, 1986).

npo6nemu Kpiobionorii i kpiomeaULMHN

problems of cryobiology and cryomedicine
Tom/volume 30, Ne/issue 2, 2020

regenerative and neuroprotective effects. In cli-
nical practice, the drug Cortexin (Geropharm,
Russia), derived from the brain tissue of cattle
and pigs, is used. The results of treatment with
Cortexin have shown a predominant effect on
the CNS, which is insufficient to restore UB func-
tion, since there is partial or complete loss of
the receptor apparatus and denervation of the
UB wall, observed in more than 50% of patients [9].

Now the research findings have proven the
therapeutic potential of biologically active compo-
sitions (BAC), i. e. the extracts, conditioned me-
dia containing neurotrophic factors (NFs). They
are low molecular weight proteins that epigeneti-
cally ensure the survival of neurons in embryo-
genesis and maintain their morphofunctional pro-
perties in adult body. In addition, NFs are invol-
ved into the development of UB and its wall
remodeling due to the IVO appearance [3, 6, 39].
Systemic administration of NFs has been shown
to enhance the muscle re-innervation and intra-
muscular branching of the muscle nerve [15, 34].

A high content of NFs has been found in
peripheral glia and glial cells of the CNS, especially
in astrocytes [16, 20, 30, 32]. Spinal ganglia (SG)
and cell cultures derived from them are potential
sources of NFs production [36]. However, a fea-
sible use of the NFs derived from SG to correct
the effects of IVO has not yet been studied.

The research aim was to study the contractility
of detrusor of the rats with infravesical obstruc-
tion after intraperitoneal administration of biolo-
gically active compositions (cryoextract of spinal
ganglia, bulk medium, conditioned media obtained
from cultures of native and cryopreserved mantle
gangliocytes and Cortexin drug.

Materials and methods

Investigations were performed in 6-month-old
white outbred rats weighing 250-320 g. Mani-
pulations in animals were performed in accordance
with the Law of Ukraine ‘On Protection of
Animals Against Cruelty’ (No. 3447-1V dated of
21.02.2006) in compliance with the requirements
of the Committee in Bioethics of the Institute
for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine
(Kharkiv), in accordance with the provisions of
the European Convention for the Protection of Ver-
tebrate Animals Used for Experimental and Other
Scientific Purposes (Strasbourg, 1986).

Cryoextract was derived from SG of mature
rats after 3-fold freezing in liquid nitrogen, follo-
wed by homogenization and centrifugation at 1300g
[33]. The cryoextract was passed through a filter




Kpioekctpakt otpumyBanmu 3 CI' crareBo3piaux
LIypiB Micist 3-KpaTHOTO 3aMOPOKYBaHHS B PiAKOMY
a30Ti 3 MONAJBIIOK TOMOTEHI3aIlI€ 1 NeHTpUdy-
ryBanHsM 1mpu 1300g [5]. KpioekcTpakt mporryc-
kamu depe3 ¢GinsTp i3 miamerpom mop 0,22 MM
(«TPPy», IllBeitmapis) 3 MeTOIO CcTepriizamii, ¢a-
cyBamm o 1,5 mi y mikponpobipku «Enmenmzopd»
(«Greiner Bio-One GmbH», Himewyumna) i 3amo-
poxyBanu B xononwibHUKY mipu —18°C. KonneHt-
pamito Oinka B kpioekctpakti CIT BH3Hawamu 3a
MetofoM bpeadopna i moBoamnu  izionoriyHuM
po3unnoM g0 0,1 mr/mu [12]. Tlepen BukopucTaH-
HSIM KpIOGKCTPaKT BiNirpiBaJii Ha BOAsHINA OaHi
(42°C) mpu Oe3nepepBHOMY CTPYLIYBaHHI BOPOJOBK
1-2 xB i ocamkyBanmu Ha MiHineHTpudy3i (2000g)
npotsiroM 10 xB.

Kmituan CI, orpumani (epMeHTaTHBHUM CITO-
cobom, kympTEBYBamu 20 mi6 y 6a3oBomMy ceperno-
Bumi kKyneTuByBaHHA (BCK), sike mictuth a-MEM,
i3 pomaBanHsAM 10% ¢eranpHOI TEIIIOI CUPOBATKU
(DTC, «BioSeray, ®panist); 100 Mkr/mi reHrami-
uuny («[lanExo», Pocis); 100 Mkr/mi nedorakcumy
(«biocunTesy, Pocis); 2,5 Mkr/mn amdporepunny B
(«Biowest», ®panuist). KiaiTuHE KynsTUBYBanu B
riactukoBux vamkax I[lerpi 3 mmomero 9 cm?, siki
Oyno o0pobneno momi-D-misunom («Orange Scien-
tific», benpris) mpu 37°C B armocdepi 3 5% CO,
[1]. 3amiHy cepemoBHIIa TPOBOIWIA KOXKHI 3 100H.
Ha 10-15 no6y B xymerypi kit CI' ¢popmyBascs
koH(IyeHTHHIT MoHOmap. Ha 21-my moOy 3 ycix
gamok [leTpi 306mpanm cepemoBUINE i 3MINTyBalH,
Opaiy amiKBOTY 1 BHKOPHCTOBYBAJIW B TMOAAIBIINX
EKCIIePUMEHTAX.

Yactuny xynerypu kit CI micnst KynbTH-
BYBaHHS MPOTSATOM 6 Ai0 BULIUISIIN Bif MiAKIa-
ku 0,25%-M po3uuHom Tpuncuny-EJITA 3 comsamu
Xenkca («ITanExo», Pocist) i kpiokoHCepByBal y
BUINIAI CycCHeH3il B KpiO3axXHMCHOMY CepelOBHIII
3 10% mumernncynbporeuny (AMCO) 3i mBuakic-
TI0 oxonomkeHHs 1 rpam/xB no —40°C ta momanb-
UM 3aHYpeHHsIM Yy piakuii a3or. KiituHM 30e-
piramu ipu —196°C mpoTaroM MicsIis, aaii iX po3mo-
poxyBanu, BigmuBaau Bim JMCO 1 KymbTHBYBald
20 ni6. Ha 21-my o0y 30upanu KyjabTypajibHe
CEpeIOBHIIE 3 YCIX 3pa3KiB, 3MIllyBajik, Opaiu
QITIKBOTY 1 BHKOPHCTOBYBAJHM y TONAIBIIMX EKCIie-
pumenTtax. [loyaTkoBa MoOCiBHAa KOHIIGHTpAIlisi B 000X
KynbTypax kiaitud CI' cranoBuia 6 x 10* ki/cm?.

[HdpaBesikanbHy 0OCTPYKIiIO BiITBOPIOBAIH Xi-
pypriunum metopoMm. llypiB HapkoTH3yBaqu BHY-
TPILIHBOUEPEBHUM YBEICHHSAM KoMOiHauii «3oeri-
my» («Virbacy, ®pantis) i «Cenasiny» («Biowety,
[onemia) 3 po3paxynky 1,86 i 1,92 mMr BiAmoBigHO
Ha 100 r macu Tima. Cyguaanid karetep («BDy,
Icnanist) 3 30BHIMHIM giameTpoM 1,0 MM BBOAWIH
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with a diameter of 0.22 pm (TPP, Switzerland)
for sterilization, packed by 1.5 ml in microtubes
Eppendorf (Greiner Bio-One GmbH, Germany)
and frozen in the freezing chamber at —18°C. The
protein concentration in the cryoextract of SG
was determined by the Bradford method and
brought with saline to 0.1 mg / ml [7]. Before
use, the cryoextract was warmed in a water bath
(42°C) with continuous shaking for 1-2 min and
precipitated using a mini-centrifuge (2000g) for
10 min.

Enzyme-derived SG cells were cultured for
20 days in bulk medium (BM) containing a-MEM
with the addition of 10% fetal bovine serum (FBTS,
BioSera, France); 100 pg / ml gentamicin (PanEco,
Russia); 100 pg / ml cefotaxime (Biosintez, Russia);
2.5 pg / ml amphotericin B (Biowest, France). Cells
were cultured in plastic Petri dishes with an area
of 9 c¢cm? which was treated with poly-D-lysine
(Orange Scientific, Belgium) at 37°C in an atmosphere
with 5% CO, [2]. The medium was changed every
3 days. On days 10-15, a confluent monolayer for-
med in the cell culture of SG. On the 21 day,
the medium was collected from all the Petri dishes
and mixed, aliquoted and used in further experi-
ments.

Part of the SG cells after culturing for 6 days
was separated from the substrate with 0.25% try-
psin-EDTA solution with Hanks salts (PanEco,
Russia) and cryopreserved as a suspension in cryo-
protective medium with 10% dimethyl sulfoxide
(DMSO) 1 deg / min to —40°C and then immersed
into liquid nitrogen. The cells were stored at —196°C
for a month, then thawed, washed with DMSO and
cultured for 20 days. On the 21* day, the culture
medium was collected from all samples, mixed,
aliquoted and used in further experiments with
Hanks’ salts. The initial plating concentration in
both cultures of SG cells was 6 x 10* cells / cm?.

Infravesical obstruction was surgically repro-
duced. The rats were anesthetized by intraperi-
toneal administration of the combination of Zoletil
(Virbac, France) and Sedazin (Biowet, Poland)
at a rate of 1.86 and 1.92 mg, respectively, per 100g
of a body weight. A vascular catheter (BD, Spain)
with an external diameter of 1.0 mm was intro-
duced into UB. Permanent partial obstruction was
initiated by stitching and tying the ligature around
the distal urethra without squeezing the tissues.
The vascular catheter was removed at the end
of the procedure [27]. After 6 weeks in animals
the ligature was removed and the next day the
BAC were intraperitoneally injected for 10 days.
Cryoextract of SG, BAC, conditioned media (CM)
obtained from cultures of native and cryopre-
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B CM. IloctiiiHy 4YacTKOBY OOCTPYKIIIO CTBOPIO-
BalM NUISXOM TIPOIIMBAHHS Ta 3aB’sS3yBaHHS Ji-
rarypu HaBKOJO JHUCTAJIBHOTO BIJUIUTy CEUYiBHUKA
0e3 3maBiroBaHHS TKaHWH. CyIWHHUHA KaTeTep BH-
Jydand HanmpukiHmi npouenypu [29]. Uepes 1,5 wmi-
CAIll y TBapWH BHUIAISIN JITaTypy 1 HAa HACTYITHUH
JIeHb BHYTpIMIHbOUEepeBHO BBOmWIM bBAK mpots-
rom 10 mi6. Kpioexctpakr CI, BCK, xonmguriioBani
cepenoBuma (KC), orpumani Biji KyJIbTyp HaTHBHUX
1 KplOKOHCepBOBaHMX MaHTiHHMX mmionuTiB (MI),
yBogwiu mo 0,6 mu/kr macu Tina, «Koprekciny —
mo 1,0 mn/kr macu Tina [6]. Ha 56-ty moOy Bix
noyarky moxentoBanHs IBO 1mrypiB nexamityBaiu
i1 HAPKO30M.

ExcnepuMeHTaIbHUX TBapuH OYyJIO PO3IMOIIICHO
Ha rpynu: 1 — BBeneHHs kpioekcrpakty CI; 2 — BCK;
3 — KC Bix xynerypu HatuBHUX MI'; 4 — KC Bix KyInb-
Typu KpiokoHcepBoBaHuX MI; 5 — «Koprekciny»;
6 — 0e3 JKyBaHH; 7 — KOHTPOJIb.

Macy nerpy3opa BHacHifok po3Butky IBO Bu3-
HauaJIM 3BaXKyBaHHIM 130J1b0BaHUX cMYkOK (IC) CM.

MacoBuii koeilieHT 3a GOpMYJIOF0:

MK=m_ /m_x100%,

Jie m_ — Maca CE40BOrO Mixypa, I; m — maca Tiia
TBapuHH, T.

CKOpOTIMBY aKTHBHICTH IETpy3opa LIypiB M0-
cmmkyBann Ha [C CM [22]. [lns nporo BUIIydann
CM i momimanu B OXoJomKeHUH po3unH Kpebca;
pH 7,4 miaTtpumysanu razoeoro cymimmo 5% CO,
Ta 95% O,, mOTIM pO3pi3aid Ha YOTHPH TO3/I0BXK-
HI CMYXKKH IIMPUHOIO 2—3 MM Ta JOBKHHOIO 8 MM.
VY ekcniepuMeHTi BUKOpucToBYBanu oqHy 1C CM.

Jnst BU3HA4YeHHS CKOpOTIHMBOI akTtuBHOCTI [C
BHKOPUCTOBYBAJIU 130METPUYHHIA PEIKUM: PO3MIIILY-
BaJM B MpoTOuHid kamepi (7 mi) y pozuuni Kpebca
(37°C) 1 po3rsaryBasii Ha METaJIEBUX Taykax i3 mo-
nepenHiM HaBaHTaxeHHsM 1 T (10 MH) mpoTtsirom
roguau. Cwiry m’si3oBoro ckopodernns (F, H) i wac
JIOCSTHEHHS MaKCHMaJIbHOI BiAmoBimi (t, ¢) Ha CTH-
MYJIAIII0 PEECTPYBIM HA YCTAHOBIN 3 TEH30MET-
praauM garaukoM «Grass FT03C» («Grass Instru-
ments», CIIIA) ta agantep-mymsTumerpoM «OWON
B41T* («Fujian Lilliput Optoelectronics Techno-
logy Co., Ltd.», Kuraii) 3 nporpamMHum 3abe3re-
YCHHSIM, SIKC IHCTaJOBaii Ha HETOyk «ASUS»
(«AsusTek Computer Inc., TaiiBanb) [15].

CKOpOTIHMBY aKTHUBHICTH ETPYy30pa — BUMIpIOBa-
mu KCl-innykoBaHy Ta aroHicT-3aje)KHY BiJIOBIfi.
3 miero meroro 3actocoByBasin po3unH KCl y kin-
uesiri konueHtpamnii 80 MM [22]. Aronicrom OyB
nperapar «Ilimoxapmin» («docmigauii 3aBon [lep-
JKaBHOTO HAyKOBOTO IIEHTPY JIKAPCHKUX 3acCO0iB»,
VYkpaina) B kianeiit konmentpartii 0,03 mr/mi [13].

npo6nemu Kpiobionorii i KpiomeaULMHN

problems of cryobiology and cryomedicine
Tom/volume 30, Ne/issue 2, 2020

served mantle gliocytes (MG) were injected with
0.6 ml / kg body weight, Cortexin — 1.0 ml / kg
body weight [29]. On day 56 from the beginning
of the IVO simulation the rats were decapitated
under anesthesia. Experimental animals were di-
vided into groups: 1 — introduction of cryoextract
of SG; 2 — BAC; 3 — CM from the culture of
native MG; 4 — CM from the culture of cryopreser-
ved MG; 5 — ‘Cortexin’; 6 — without treatment; 7 —
control.

The detrusor mass due to the IVO development
was determined by weighing the isolated strips (IS)
of the UB.

Mass ratio by the formula:

MR =m,, / m_ x 100%,

where m_, is the mass of the urinary bladder, g;
m, is the mass of animal body, g.

The contractility of the rat detrusor was inves-
tigated by IS [19]. For this purpose, the UB was
removed and placed in a cooled Krebs solution;
pH 7.4 was maintained by a gas mixture of 5%
CO, and 95% O,, then it was cut into 4 longitu-
dinal strips of 2-3 mm wide and 8§ mm long. One
UB IS was used in the experiment.

An isometric mode was used to determine the
contractile activity of the IS: it was placed in a
flow chamber (7 ml) in a Krebs solution (37°C)
and stretched on metal hooks with 1 g preload
(10 mN) for one hour. Muscle contraction force
(F, N) and maximum response time (t, s) for
stimulation were recorded with a Grass FT03C
strain gauge (Grass Instruments, USA) and OWON
B41T* multimeter (Fujian Lilliput Optoelectronics
Technology Co., Ltd., China) with software installed
to the ASUS netbook (AsusTek Computer Inc.,
Taiwan) [10].

The contractile activity of detrusor was measu-
red by KCl-induced and agonist-dependent res-
ponses. With this aim, a solution of KCI at a final
concentration of 80 mm was used [19]. The agonist
was the drug pilocarpine (State Enterprise State
Scientific Center on Medicines and Medical Pro-
ducts, Ukraine) at a final concentration of 0.03 mg / ml
[8]. This index was evaluated as follows.

The relative maximum amplitude of IS contraction
after Pilocarpine stimulation was calculated by the
formula:

MAC = (F,/F,) x 100%,
where F, 1s the muscle contraction force after

Pilocarpine stimulation, N; F, is the force of muscle
contraction after stimulation with KCI solution, N.




JaHuii mMoKa3HUK OLHIOBAJM 3a HACTYHHHMMH IIO-
Ka3HUKaMH.

BigHocHy MakcuMaibHY aMILTITYly CKOpPOYEH-
v IC micna crumynsnii «llinmokaprinom» po3paxo-
BYBaJIH 32 ()OPMYIIOIO:

MAC = (F,/ F) x 100%,

ne F, — cuna M’s30BOr0 CKOPOYEHHS ITCHIS CTUMY-
manii  «[linokapminom», H; F, — cuma m’s30Boro
CKOpOYeHHs Ticist ctumydsnii pozunHom KCl, H.

[Tnomy momnepeynoro nepepizy IC (Mm?) BH3Ha-
YaJ 3a (hOpMYJIOHO:

CA=m/p/l,

ne m — Mmaca IC, r; p — WITBHICT TITAIKOM SI30BOT
trauuad (p = 1,0 r/em?); | — mosxuna IC, mm [35].

AxtuBHy Harnpyry IC CM tension BU3HAYaIH
3a popmyroro [38]:

T = (F x 0,0098) / CA,

ne F — cunma M’sS30BOro CKOpOYEHHS MiCHsl CTUMY-
nsuii pozunHoM KCl abo «Ilinokapminom», MH;
0,0098 — xoeodiuient mepepaxynky; CA — mioma
nonepeyroro nepepizy 1C, M2

Jus  craructudHOi 0OpOOKHM pe3yNbTariB  BH-
kopucToByBanu mporpamu «Excel» («Microsofty,
CIIIA) i «Statistica 10» («StatSoft», CIIIA) i Hemapa-
MeTpudHI MeTomu. JlaHi TIPEenCcTaBIsIN y BHIVISAIL
meniann (Me) Tta xBaptune#t (Q1l; Q3) i omiHro-
BaJM 3 BHKopHcTaHHsM U-TecTy 3a merojoMm MaH-
Ha-YiTHi. BiAMiHHOCTI BBa)Xall 3HAYYIIUMU TIPH
p<0,05.

PesyabTaTn Ta 00roBOpeHHs

Tunosi kpuBi KCl-inmykoBaHoro i minzokapriH-
3anexxHoro ckopoueHHust IC inrakrHoro CM mpen-
CTaBlIeHI Ha PUCYHKY. [loMiTHO 30iNbIIEHHS CHIIN
M’S[30BOTO CKOPOYEHHSI y BIANOBiAb HAa CTUMYILS-
miro «Ilimoxaprmirom» B 3,36 paza (tabmwums). [1po-
TATOM HACTYIMHHUX 2-X XBHWJIWH BilIOYBAa€ThCS CIIOH-
TaHHE 3HWKEHHS aMIurtyau ckopodeHHs IC CM,
110 CBIYUTH PO po3ciiadieHHst CM.

Bcranosneno 30inbmennst macu IC CM y mypis
rpyn 2, 3, 5, 6 wa 35, 175, 120, 70% BiamnoBigHO
(tabmuus, p = 0,007, p = 0,003, p = 0,001, p = 0,001
BIJIMIOBIIHO) TIOPiBHSHO 3 KOHTposieM. [Ipu mpomy
JaHWM TOKa3HUK y rpymax 1 Ta 4 cTaTUCTHYHO
3HAYyIIe HE BiAPI3HIBCS BiJ KOHTPOIbHOI. Macosi
koedimiertn Oynu nporopiiiHi Maci IC CM y Beix
JOCIIPKYBaHUX TPyTaxX TBAPUH (TaOIUIs).

Bigomo, mo y Biamosigs Ha IBO po3BuBaeThCA
rimeprpodiss CM, ska crae OUTBII BHPAKEHOIO 3a
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Tunosi kpusi KCl-iHgykoBaHoro i mninokapniH-3anexHoro
ckopoyeHHsi |C iHTakTHoro CM. CTpinkoto 3a3HayeHuin Mo-
MeHT aofdaBaHHs «[linokapniHy».

Typical curves of KCl-induced and pilocarpine-dependent
contraction of IS of intact UB. The arrow indicates the
moment when Pilocarpine added.

The cross-sectional area IS (mm?) was determined
by the formula:

CA=m/p/l,

where m is the IS mass, g; p is the density of smooth
muscle tissue (p = 1.0 g/ cm?); 1 is the IS length, mm
[35].

The active tension of UB IS was determined by
the formula [38]:

T = (F x 0.0098) / CA,

where F is the force of muscle contraction after
stimulation with KCI or pilocarpine solution, mN;
0.0098 — conversion factor; CA is the cross-sectional
area of IS, mm?.

For statistical processing of the results used
Excel (Microsoft, USA) and Statistica 10 (StatSoft,
USA) and non-parametric methods were used. Data
were presented as median (Me) and quartiles (Q1;
Q3) and evaluated using the Mann-Whitney U-test.
The differences were considered significant at
p <0.05.

Results and discussion

Typical curves of KCl-induced and pilocar-
pine-dependent reduction of IS of intact UB are
presented in Figure. Considerable increase in
muscle contraction force in response to Pilocarpine
stimulation by 3.36 times (Table) has been noted.
During the next 2 minutes, there is a spontaneous
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MokasHuku KCl-iHgykoBaHOro i ninokapniH-3anexHoro ckopoyeHHsi IC CM iHTakTHMX WypiB Ta wypis i3 IBO
nicns BBeAeHHst pisHux Buaie BAK i «KoptekciHy» (Me (Q1; Q3); n = 57).

Indices of KCl-induced and pilocarpine-dependent reduction of UB IS of intact rats and rats with IVO after administration
of different types of BAC and Cortexin (Me (Q1; Q3); n = 57).

pyna
Group
Moka3Huk
Index
1 (n=5) 2 (n=7) 3 (n=6) 4 (n=4) 5 (n=5) 6 (n=15) 7 (n=15)
Maca IC CM, mr 23,07 27,0* 35,0* 25,5 44,0* 34,0* 20,07
IS UB weight, mg (23,0; 25,0) (26,0; 42,0) (35,0; 51,0) (24,0; 28,0) (40,0; 47,0) (27,0; 44,0) (17,0; 25,0)
Komfici"em"‘ o 0,035* 0,052* 0,059* 0,04 0,057* 0,06* 0,047
Massuratiol %° (0,033; 0,037) | (0,048; 0,071) | (0,051; 0,062) | (0,033; 0,046) | (0,05; 0,073) (0,046; 0,072) (0,035; 0,044)
F1,H 1,33* 5,0%# 4,25%# 2,62%# 2,0* 1,14 0,66
F1, N (1,16; 1,6) (0,5; 11,2) (3,0; 6,25) (2,12; 8,37) (1,75; 2,25) (0,66; 1,77) (0,36; 1,8)
F2, H 5,66*" 4,0 4,56 10,12%# 1,5 1,83 2,22
F2, N (4,33; 6,0) (2,0; 6,8) (3,5; 6,75) (7,87, 29,25) (1,25; 1,66) (0,14, 6,66) (1,54, 4,66)
t KCI, ¢ 39,0 36,0 59,0 48,0 21,0 57,0 64,0
t KCI, s (15,0; 84,0) (16,0; 84,0) (40,0; 71,0) (10,0; 96,0) (19,0; 44,0) (13,0; 97,0) (36,0; 123,0)
t ninokapni, ¢ 25,0* 94,0 95,5 44,0 124,0 46,0 78,0
t pilocarpine, s (23,0; 38,0) (49,0; 169,0) (66,0; 137,0) (40,5; 49,0) (76,0; 133,0) (18,0; 129,0) (51,0; 133,0)
T KCI, mH/Mm? 6,5" 24,5%# 20,8*# 12,8%# 9,8* 5,56 3,2 (
T KCI, mN/mm? (5,6; 7,8) (2,4; 54,8) (14,7; 30,6) (10,3; 41,0) (8,5; 11,0) (3,2; 8,6) 1,7; 8,8)
T ninokapniH, mH/
Mm? 27,7** 19,6 (9,8; 22,3 49,6*#* 7,3 8,9 10,8
T pilocarpine, mN/ (21,2; 29,4) 33,3) (17,1; 33,0) (38,5; 142,9) (6,1; 8,1) (0,6; 32,6) (7,5; 22,8)
mm?
MAC % 373,2 84,3 146,3* 355,3 66,6* 220,5 332,0
MAC % (366,0; 451,1) (60,7; 580,0) (56,0; 200,0) | (337,8; 405,7) (62,5; 71,4) (12,28; 402,27) | (213,88; 706,0)

MpumiTKK: BiAMIHHOCTI 3HavyLli NOpiBHSAHO 3 KOHTponem (*); rpynoto 6 (*); mix rpynammn 11 4 (M), p < 0,05. Y pyxkax

BKa3aHO KBapTumi.

Notes: differences are significant if compared with group 1 (*); group 6 (¥); between groups 1 and 4 (%), p < 0.05.

The quartiles are indicated in parentheses.

TpuBanoi obctpykiii [18, 24]. V mocmimkeHH] MU
BHBYAIM TIOYATKOBUH (KOMITEHCATOPHUI) — Mepiof
o0cTpykwii 1,5 micsiy, sIKOMy BJIacTHBE IOYaTKOBE
30iabineHHss Mack CM 1 OidbIl HHM3BKI TOKa3-
nuku CAJl y BIANOBIZb Ha CTHMYJISIIIO aroHicra-
MHU TIOPIBHSHO 3 KOHTPOJBHHMH TBapHHamu [23].
[Tpu upomy 36inmbenas macu IC CM Oyno craruc-
TUYHO 3HAYYIIMM y TBapuH ycix rpyn 3 IBO, kpim
rpyn 1 ta 4.

Cuna M’S30BOTO CKOPOYEHHS, CTUMYJIbOBaHA
posunHoM KCl y mypiB rpymm 2, 30iumblryBanacs
y 7,6 pa3a; rpymi 3 — 6,4 paza; y rpyni 4 — 3,9 pasa;
y rpyti 5 —y 3 pasu (tadmums, p = 0,037; p = 0,0006;
p = 0,016; p = 0,04 BiaMOBiAHO) TOPIBHIHO 3 KOHT-
pormeMm. Y TBapuH rpynu 3 CAJl 30umpmunacs y
3,7 pasa, rpynu 4 — 2,3 pa3za MOpPIiBHIHO 3 IypaMu
rpymu 6 (tabmuug, p = 0,002; p = 0,04 BixnoBigHO).

3a manumu nesikux aropiB [9, 37], ckoporimBa
peakuist IC CM mypiB y BiInoBigs Ha pi3HI MOI-
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decrease in the amplitude of the reduction of the
UB IS, which indicates the relaxation of the CM.

An increase in the mass of UB IS in the rats
of groups 2, 3, 5, 6 was found by 35, 175, 120,
70%, respectively (Table, p = 0.007, p = 0.003,
p = 0.001, p = 0.001, respectively) compared to
the control. However, this index in groups 1 and 4
was not significantly different from the control
one. The mass coefficients were proportional to the
mass of the IS UB in all the studied groups of ani-
mals (Table).

It is known that, in response to IVO, the UB
hypertrophy develops, which becomes more pro-
nounced with a prolonged obstruction [13, 22].
In this research we studied an initial (compensa-
tory), 1.5-month obstruction period characterized
by an initial increase in UB mass and lower DCs
in response to agonist stimulation compared with
control animals [21]. In this case, the increase in
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pasHHKH OyBa€ 3HAYHO B3HW)KEHOIO, OCOOIMBO 3
ooctpykuieto CM Baxkkoro ctynens. Ognak Oyno
BCTAaHOBJICHO BHIAJKH BHPAXCHOIO IOCHIICHHS
CAJl y Bignoime Ha KCl-cTumynsmiro 3a ymMoB
IBO, mo moxe OyTH O3HAKOIO JIEHEPBAIiiHOI Ha-
gymmBocTi [27, 32]. Pesympratu Hamoro nocmii-
keHHsT Tokazamn  30utemenHs KCl-imgykoBanoi
CAJl y tBapuH Bcix rpym, siki orpuMmyBain BAK,
KpiM Tpynu 1| (BBeIEHHsI KpPiOEKCTPAaKTy) MOpiB-
HaHO 3 KoHTponeMm. [Ipm mpomy CAJl y TBapun
rpyn 3 (BBemenHss KC Bim KynbTyp HaTHBHHX
MI) i 4 (BBeneHHsi kpiokoHcepBoBaHMX MI') Oyna
CTaTUCTUYHO BHUIIOIO, HDK y Tpymi 6 (0e3 iiky-
BaHH).

Pi3Hnng B waci IOCATHEHHS MakCHMAaJIbHOI aM-
writyau ckopodeHHs IC y BiAmoBigp Ha 1HAYKIIIO
po3unnoM KCl 'y TBapuH Bcix rpym Oyima cCTaTUCTHIHO
HE3HAUyIIoK0 (TabIuIs).

BcraHoBneHO, 110 3HA4YEHHS AKTUBHOI HANpPyrd
IC na i KCl-ingykoBanoi CAJ] cniBmamano i3 cu-
JIOKD M’SI30BHX CKOpOueHb. JlaHWii MOKa3HUK 301j1b-
nryBaBcst y miypiB rpymu 2 'y 7,6 pasa, rpynu 3 —
6,5 paza, rpynu 4 — 4 pasu, rpynu 5 — 3 pazu (Ta-
omuist, p = 0,037; p = 0,0006; p = 0,016; p = 0,04
BiJTNIOBIZIHO) MOPIBHSHO 3 KOHTPOJIEM. AKTHBHA Hall-
pyra IC B rpymax 3 i 4 30inbmryBamacs B 3,8 i
2,3 pa3a BIAMOBIAHO MOPIBHSHO 3 TPYIO0 6 (Tadiu-
s, p = 0,002; p = 0,04 BiamoBigHO).

OpneprkaHi pe3ylbTaTé BKa3ylOTh Ha MOXKIUBHUI
BB BAK ma mpomecu KCl-immykoBanoi CA/I,
OB’ SI3aHOI0 3 ACTIOIPHU3AINIEI0 MEMOpaH TIIaTKUX
KIIITHH JIETPy30pa, 1 30epekeHHsT MeXaHi3My CKOpO-
YyBaJIbHOI 37aTHOCTI Tiafakux M’si3iB CM. Beranos-
NeHUH HaMU (DaKT MiATBEPIHKYETHCS TAaHUMH 1HIIHX
asTopiB [27, 28, 32].

Bimomo, mo crumyssiiss M-XomiHOpenenTopiB
€ OCHOBHHM DPELENTOPHUM MEXaHI3MOM CKOpOUYECH-
s CM y ccasuiB [10, 21], sxuii peanisyeTbcst Xoti-
HEpriuHUMH HEHpOTpaHCMITEpaMH, 30KpeMa arle-
TixomHoM. [aaykmis «llimokapminom», sSkui €
aroHicToM M-XOJIIHOPEIICTOPIB, AO3BOJISE BUBIUTH
perienTopHuit UIAX ckopodeHHs CM.

VY Hammx eKcrepuMeHTax 30iTblIyBanacs cuia
MIOKapIIiH-IHAYKOBAHOTO M ’SI30BOTO  CKOPOYCHHSI
CM rtineku y TBapuH rpynu 1 (BBEICHHS Kpio-
excrpakty CI') i rpymu 4 (3acrocyBanHsi KC Bix
KyJbTYpH KpiokoHcepBoBanux MI') y 2,5 1 4,5 paza
BinnoBiHO (Tadmuis, p = 0,036; p = 0,008 Big-
MOBITHO) MOPIBHSIHO 3 KOHTPOJEM. 3O0UTbIICHHS
CA/l takoxx Oyno BUSIBICHO y TBapuH Ipynu 4 y
5,5 pa3za mopiBHSHO 3 Tpymoro 6 (Tadmur, p =0,018).

Binomo, mo uwymmsicte IC CM mrypiB i3 IBO
JI0 i aroHicTiB M-XOJIIHOPEHEeNTOPiB 3HAYHO HIK-
4ga, HDK Yy 3A0pOBHX. ICHYe TIpsMa KOPEIAIis MiX
BHpaxkeHicTI0 mopymrenoi ¢gynkmii CM 1 num mpo-
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UB IS mass was statistically significant in animals
of all groups with IVO except groups 1 and 4.

The muscle contraction force stimulated by
KCI solution in group 2 rats increased in 7.6 times;
in group 3 it did in 6.4 times; in group 4 this was
in 3.9 times; in group 5 it enhanced in 3 times (Table,
p =0.037; p =0.0006; p = 0.016; p = 0.04, respecti-
vely) compared to the control. In animals of group
3, the DC increased in 3.7 times, in group 4 this
was a 2.3-fold rise compared with the rats of
group 6 (Table, p = 0.002; p = 0.04, respectively).

As some authors reported [4, 37], the cont-
ractile response of UB IS rats in response to various
stimuli is significantly reduced, especially with
severe obstruction of UB. However, there have
been cases of marked increase in DC in response to
KCl-stimulation as the IVO consequence, that may
be a sign of denervation hypersensitivity [25, 31].
The results of our study showed an increase in
KCl-induced DC in animals of all BAC-treated
groups except group 1 (cryoextract administ-
ration) compared to the controls. In this case, the
DC in animals of groups 3 (introduction of CM
from native MG cultures) and 4 (introduction of
cryopreserved MG) was statistically higher than
in group 6 (without treatment).

The time difference between the maximum
amplitude of the IS reduction in response to the
induction of the KCI solution in animals of all
groups was insignificant (Table).

It was found that the value of the active IS ten-
sion on the background of KCl-induced DCA
coincided with the strength of muscle contractions.
This index increased in rats of group 2 in 7.6 times,
groups 3 — 6.5 times, groups 4 — 4 times, groups 5 —
3 times (Table, p = 0.037; p = 0.0006; p = 0.016;
p = 0.04, respectively) compared to the control.
The active IS is tension in groups 3 and 4 increased
3.8 and 2.3 times, respectively, compared with
group 6 (Table, p = 0.002; p = 0.04, respective-
ly).

The obtained results indicate a possible in-
fluence of the BAC on the processes of KCl-in-
duced DC associated with the depolarization of
detrusor mast cells and preservation of the mecha-
nism of UB smooth muscle contractility. The
established fact is confirmed by the data of other
authors [25, 26, 31].

It is known that stimulation of M-cholinorecep-
tors is the main receptor mechanism for reducing
UB in mammals [5, 18], which is implemented by
cholinergic neurotransmitters, in particular acetyl-
choline. Induction with pilocarpine, which is an
agonist of M-cholinoreceptors, allows to investigate
the receptor pathway of UB contraction.

npo6nemu kpiobionorii i kpioMmeanUMHN

problems of cryobiology and cryomedicine
Tom/volume 30, Ne/issue 2, 2020



necom [9, 17, 30]. HdocnimkeHa HaMH MiTOKapIIiH-
innykoBana CAJl posnopinsiiacst B Tpynax TBapHH
y mopsiIKy 30inbineHHs: rpymna 5 (BBeneHHs «Kop-
Tekciny»)— 1,5 H; rpyna 6 (TBapuHu Oe3 JTiKyBaHHS ) —
1,83 H; rpyna 7 (xonTpomp) — 2,22 H; rpyma 2
(3acrocyBanns bCK) — 4,0 H; rpyma 3 (3actocy-
BanHsg KC Bim xyasrypm HatuBHUX MI) — 4,56 H;
rpynma 1 (BBemeHHsS KpioekcTpakty CI') — 5,66 H
i rpyna 4 (BeemeHHst KC Big KylnbTypu KpiOKOH-
ceppoBanux MI') — 10,12 H. Opepkani pe3yiib-
Taru cBiguarh npo noszutuBHUK BrumB BAK, or-
pumannx i3 CI, ma CAJl, sxka omocepeakoBaHa
CTUMYJIALIIEI0 M-X0MiHOpEenTOPiB.

AHaNOriYHy TEeHJEHLi0 OyJl0 BCTaHOBICHO IiJ
Yac OIHIOBaHHS AaKTHBHOCTI HANpyrH CKOpPOYEH-
v IC CM. Ilicns Beenmennst «llimokapriny» mna-
HUW TIOKa3HWK y TBapuH Trpynu | 301TbIIyBaBCS
B 2,5 pasa, rpynu 44,6 paza (tabmurs, p = 0,036;
p = 0,008 BigmoBigHO) TOPIBHSAHO 3 KOHTPOJICM.
[Ipu mpomy y mypiB rpynu 4 BoHa 30iibIIyBa-
nmacs B 5,6 pa3a MOpPIBHSIHO 3 Tpymnoro 6 (Tabmwis,
p = 0,018). Ilokazuuku MAC IC CM B rpynax 1
i 4 Oynu BUIIE, HDK B 1HIIMX EKCIIEPUMEHTAIBHUX
rpymnax.

Yac OOCSATHEHHS MAaKCUMaJbHOTO CKOpPOYEHHS
y rpymi | OyB HaliMeHmuM i craHoBuB 32% Bix
KoHTpoJto (Tabmuis, p = 0,005), mo cBigYMIO PO
BHpakeHU BIUMB Kpioekctpakty CI' Ha mino-
KapiiH-3anexHe ckopodeHas IC CM.

BpaxoByroun Bucoki mokazHuku CAJ[ y TBa-
puH Tpyn 1 Ta 4 MOPIBHSHO 3 KOHTPOJIEM, IOIiTb-
HO OyIl0 MPOBECTH iX MOPiBHIBLHUI aHami3. [lokas-
HUKHU CHJIA M SI30BHX CKOPOYEHB, aKTUBHOT HANIPYTH
IC CM Oynu BHOIIMH y TBapuH Micisl I1HIYKIi
KC Big xynmerypu kpiokoHcepBoBanux MI' mopis-
HSHO 3 BBe#eHHSAM Kpioekctpakty CI' (Tabmuug,
p=0,02; p=0,037).

TakuM YMHOM, 3HAUEHHS CKOPOYYBaJIBHOI aK-
tuBHOCTI CM, sIKe cHiBmagano 3 KOHTPOJBbHUM,
Oyno orpumano micnsi 3acrtocyBaHHS BCK i1 KC
Bil KyasTypu HatuBHUX MI. Y TBapuH i3 BBeneH-
HaM kpioekctpakty CI' i KC Big KyasTypm Kpio-
KoHCepBoBaHUX MI™ BOHO Oys10 BHIIIE KOHTPOIHHOTO.
Kpim TOTO, y TBapHH JaHWX TPyl BCTAHOBJICHO
Bupakeny Bianopine IC CM Ha pi3HI cTHMYIH
i 3adikcoBaHo HaiBumi mnokazaukn MAC. Bi-
porigHo, mi edekrn oOymosineni miero HD, ski
Haaxomatk i3 CI' ta Bim xynerypu MI micnsa 3a-
MOpOXKYBaHHSA-BiAirpiBy. JloBeneHo, mo micist Kpio-
KOHCEPBYBaHHSI 3MIHIOETHCS CITIBBIAHOIICHHS MOP-
(hoyoTiYHUX THUIIIB KIITHH, TOOTO i BUPOOKA HUMHU
H® [7]. Onmepxani pe3yasraTH BKa3ylOTh Ha IIO-
sutuBHUN BIMB BAK ma mepebir IBO y mypis,
SIKUH, MOXKJIUBO, PEATi3yEThCS HEPBOBO-M’ SI30BUM
amaparom CM.
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In our experiments, the power of pilocar-
pine-induced muscle contraction of UB was
increased only in the animals of group 1 (introduction
of cryoextract of SG) and group 4 (use of CM
from cryopreserved MG culture) 2.5 and 4.5 times,
respectively (Table, p = 0.036; p = 0.008, respecti-
vely) compared to the control. An increase in
DC was also found in the animals of group 4 in
5.5 times compared with group 6 (Table, p = 0.018).

It is known that the sensitivity of IS UB rats
with IVO to the action of M-cholinoreceptor ago-
nists is much lower than in healthy subjects. There
is a direct correlation between the severity of im-
paired UB function and this process [4, 12, 28].
The studied pilocarpine-induced DC was distributed
in groups of animals in ascending order: group 5
(administration of Cortexin) made 1.5 N; group 6
(animals without treatment) did 1.83 N; group 7
(control) was 2.22 N; group 2 (application of
BAC) was 4.0 N; group 3 (application of CM from
native MG culture) did 4.56 N; group 1 (introduc-
tion of CM cryoextract) made 5.66 N and group 4
(introduction of CM from the culture of cryopre-
served MG) did 10.12 N. The obtained results
indicate a positive effect of BAC obtained from
SG on DC, which is mediated by stimulation of
M-cholinoreceptors.

A similar trend was found during the evalua-
tion of the activity of the tension of the UB IS
contractility. After the introduction of Pilocarpine,
this index in the animals of group 1 increased
2.5 times, in group 4 it did in 4.6 times (Table,
p = 0.036; p = 0.008, respectively) compared with
the control. In rats of group 4, it increased 5.6 ti-
mes compared with group 6 (Table, p = 0.018).
The indices of MC of UB IS in the groups 1 and 4
were higher than in other experimental groups.

The time to reach the maximum contracti-
lity in group 1 was the shortest and amounted to
32% of the control (Table, p = 0.005), which
indicated a pronounced effect of cryoextract of
SG on pilocarpine-dependent UB IS contractility.

Assuming the high rates of DC in the animals
of groups 1 and 4 compared with the controls,
it was advisable to perform their comparative
analysis. The power of muscle contractions, the
active tension of UB IS were higher in the animals
after the induction of CM by the culture of cryo-
preserved MG compared with the introduction
of cryoextract of SG (Table, p = 0.02; p = 0.037).

Thus, the value of the UB contractile activity,
which coincided with the control, was obtained after
the application of bulk medium and CM from the
culture of native MG. In animals with the cryoextract
of SG and CM from the culture of cryopreserved




BucHoBku

1. ¥ mypiB Ha TIi excnepumeHTasnbHOI [BO
Mmaca IC CM i macoBuil koediuientT Oynu HaiimeH-
LIMMU B IPyTIi 3 BBEAEHHAM KpioekcTpakry CI.

2. His BAK, xpim kpioekcrpakty CI, ctumy-
moBana KCl-ingykoBany CAJl, ska mmiIBUIIYETH-
cs Ha T IBO BHacmimok po3BUTKY IeHEpBaIliiHOT
HaJ4yTAUBOCTI (TIMEpakTUBHOCTI AETPy30pa), II0
CBIIUNTH Mo 30epekeHHs Ha paHHIX crazgisx [BO
MeXaHi3My CKOpOUEHHS, SKHH TIOB’SI3aHUU 3 Jie-
MOJISIPU3AI€I0  KIITHHHUX MEMOpaH TaJkuX M si-
3iB.

3. 3acrocyBannsi kpioekctpakty CI' i KC Bix
KyJABTYpH KpiokoHcepBoBaHMX MI' miaBuiryBaio
ninokapmin-inaykoBany CAJl i MAC, mo minrsep-
JDKy€ TIO3WTUBHMH BIUIMB Ha OCHOBHI peler-
TopHI MexaHisMu poborm CM mHa 11 IBO, a
TaKO’K MOXKJIMBICTH 1X 3aXWCTY 1 BiIHOBIICHHS ITiCIIS
IOLIKO/DKEHHS.

Nitepatypa

1. Ani CI, CngopeHko OC, boxok TA. Bnnue cknagy XvMBWUIbHO-
ro cepegosulia Ha MOPAOSOriYHi XapaKTEPUCTUKN KynbTypu
KNITUH CniHanNbHUX raHrniiB HeoHaTanbHWX MopocAT. BicHuk
XapkiBCbKOro HauioHanbHoro yHiBepcuteTy imeHi B. H. Kapasi-
Ha. Cepis «Bbionoris». 2018; 30 (30): 49-59.

2. Tomaskoe OA. HelipoTpoduyeckas Tepanusi U KOHLENUUS: «MU-
Hunentugos». Consilium medicum. 2013; (2): 105-9.

3. Tomaskos OA. Hempotpodunyeckue daktopbl mosra. Cnpa-
BOYHO-UHOpMaunoHHoe mnsgaHue [UHtepHet]. Mockea: HAU
BuomeguumHckon xummm PAMH; 2004 [umtupoBaHo 2019
okT. 28]. 311 c. JoctynHo Ha: https://www.booksmed.com/
biologiya/2166.

4. JleBn-MoHTane4mHu P. akTopbl pocta HepBOB 1 TkaHel. Mex-
AyHapoAdHbIN  HeBponornyeckun >xypHan [UHTepHet]. 2012
[unTpoBaHo 2019 okT. 28]; 3(49): 29728. JocTtynHo Ha: http://
www.mif-ua.com/archive/article/29728.

5. Cybota HI, IpuweHko BIl, PosaHoBa K[, BuHaxigHuku; IH-
cTUTYT npobnem kpioGionorii i kpiomeanunHn HAH Ykpaixu,
nateHToBnacHuk. Cnocib oTpumaHHsa dpeTanbHUX npenaparis.
MateHT Ykpainu Ne 36466A. 16.04.2001.

6. LaenoBckas OA. KnuHnyeckasi 9hpeKTMBHOCTb HEMponenTu-
[OB npu LepebpoBackynspHon natonoruv. XKypHan HeBporno-
rvum 1 nemxuatpum um. C.C. Kopcakosa. 2016; 116 (8): 88—93.

7. Ali S, Bozhok G. Effect of cryopreservation on different
passages of porcine dorsal root ganglion cell culture. Recent
Adv Biol Med [Internet]. 2019 [Cited 2020 Mar 17]; 5: 1-5.
Available from: https://rabm.scholasticahq.com/article/10899.

8. Andersson KE. Potential of stem cell treatment in detrusor
dysfunction. Adv Drug Deliv Rev. 2015; (82—-83): 117-22.

9. Banks FC, Knight GE, Calvert RC, et al. Alterations in purinergic
and cholinergic components of contractile responses of isolated
detrusor contraction in a rat model of partial bladder outlet
obstruction. BJU Int. 2006; 97 (2): 372-8.

10.Barendrecht MM, Chichester P, Michel MC, Levin RM. Effect of
short-term outlet obstruction on rat’s bladder nerve density and
contractility. Auton Autacoid Pharmacol. 2007; 27 (1): 47-53.

11.Baskin LS, Sutherland RS, Thomson AA, et al. Growth factors
and receptors in bladder development and obstruction. Lab
Invest. 1996; 75 (2): 157-66.
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MG, it was above the control. In addition, the ani-
mals of these groups showed a pronounced res-
ponse of the UB IS to different stimuli and recor-
ded the highest MC scores. These effects are likely
due to the action of NF coming from the SG and
from the MG culture after freezing and warming.
It has been proven that after cryopreservation the
ratio of morphological types of cells changes, na-
mely, their production of NFs as well [1]. The fin-
dings indicate a positive effect of BACs on the
course of IVO in rats, which may be implemented
by the UB neuromuscular apparatus.

Conclusions

1. In rats, on the background of experimental
IVO, the mass of UB IS and the mass ratio were
the lowest in the group with the cryoextract of SG.

2. BAC action, except the cryoextract of SG,
stimulated KCl-induced DC, which increases against
the background of IVO due to the develop-ment of
denervation hypersensitivity (detrusor hyperac-
tivity), which indicates the preservation of the
contractility mechanism at the early stages of IVO,
which is associated with depolarization of cell
membranes of smooth muscles.

3. The use of cryoextract of SG and CS from
the culture of cryopreserved MG increased
pilocarpine-induced DC and MAC, which con-
firms the positive effect on the main receptor
mechanisms of UB on the background of IVO,
as well as the possibility of their protection and
recovery after damage.
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