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Io6a B.JO. 3acTtocyBaHHS KpIOKOHCEPBOBAHUX KyJIbTYp KIITHH Ta
HelipoTpodiuyHnX  (PaKTOpiB THpU  EKCIIEpUMEHTANbHIA  1H(paBe3iKaabHiil
oOctpykiii. — KBamidikarmiiina HaykoBa mparis Ha MpaBax pyKOIHCY.

Jluceprariiss Ha 3100yTTsS HAyKOBOTO CTyIMeHs JokTopa dimocodii 3a
crieniaibHicTIO 222 — Memunmaa (22 — OxopoHa 310poB's). — [HCTUTYT TIpoOIem
kpioGiosorii 1 kpiomenunuau HAH Vkpainu, Xapkis, 2021.

HucepraiiiiiHa po6oTa MPUCBAYEHA EKCIEPUMEHTAJIBLHOMY 3aCTOCYBaHHIO
Olomoriyno aktuBHUX kKomnoswmiid (BAK): kpioekcTpakTy Ta KOHAWIIHOBaHUX
cepenoBui (KC) HaTMBHOT 1 KPHOKOHCEPBOBAHOT KYJIBTYp KIIITHH, OTPUMAHUX 3i
crniHanbHux ranrmiB (CI'), mis mokpalieHHs iHHepBalii cedoBoro mixypa (CM)
npu iHppaBesikapHii 00cTpykmii (IBO) y mrypis.

[Topymenns: pyHKIii ceuoBUILIBEHOT cucTeMu BHacHiiok |1BO € akryanbHO0O
npobnaeMoro cydacHoi yposorii. Y moHan 50% 4YONOBIKIB MOXWJIOTO BIKY 3
JTOOPOSIKICHOIO TINEPIUIa3i€l0 MepeaMiXypoBOi 3aJI03U PO3BUBAETHCS OOCTPYKITiS
HIKHIX CEYOBHMX NUIAXiB. Takoxk Il marojoriyHuid mporiec BUHHUKAE y 8-10%
KIHOK SIK YCKJQJHEHHS XIPYpPri4HOIO JIIKyBaHHS HETPUMAHHsS cedl 1 y JITEeH 3
aHOMAJIIIMH PO3BUTKY CEUOBUIIBLHOI cUCTeMHu. TpuBanma obctpykuiss CM
BUKIIMKA€ TOPYIICHHS KPOBOOOIry B TKaHWHAX OpraHy, IO CYIPOBOIKYETHCS
1IIIEMI€I0  KIITUH, TinepTpodiero AeTpy3opa, PO3BUTKOM 3arajbHUX IMPOIIECIB.
OnHUM 3 HACTIJIKIB CTPYKTYPHO-(YHKIIIOHAIBHOI TIepeOyI0BH KIITUHHUX IIAPIB €
BTparTa peLenTopHOro amnapara Ta geHepnailis cTiHku CM, sika Moe cAraTi OuIbIi
50% npu [IbOMY IaTOJIOTIYHOMY CTaHi.

Ha coorogni peinHepBamiss CM € aKkTyaJlbHHMM 3aBJIaHHSM YpPOJIOTii,
BIJIHOBJIIOBAJIbHOI XIpYyprii Ta TKAHUHHOI 1HKEHEpP1l CEYOBUBIIHUX HUISAX1B. 3T1THO
3 Cy4aCHUMH JaHUMHM JUIsl BUPIIICHHS TaKUX 3aB/IaHb 3aCTOCOBYIOTHCS CEKPETOMHU
BiJl KyIBTYp KIITHH HEHPaIbHOTO MOXOMKeHHSI. OMHUM 3 JHKEpen sl OTPUMAaHHS
KyATYpH € CIIHAJIbHI TaHIIil, SKI MICTATh Il TUNW KIITUH TepupepuIHoi

HEPBOBOI CUCTEMU.
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3 nieto meroro Oyno orpumaHo BAK aBox nactymuux tumiB. KpioekcTpakr
CI' micTuTh O10J0T1YHO-aKTHBHI CIOJNYKH BIJ YCIX KJITHH TaHMIIO (HEHPOHIB,
IIBaHIBCHKUX KIITHH, MaHTIMHMX mmiouuTiB, ¢idpodnactiB). KC Big KyasTypu
kiituH CI siBrisse co0010 B OCHOBHOMY CEKPETOM MaHTIMHUX TIIOIMTIB, OCKUIBKH Y
BUKOPHCTAaHUX YMOBaxX KyJIbTHBYBaHHS BOHM € OCHOBHUM THUIIOM KIITUH Y
KyJdbTypi. B sKocTi mpemapaTy TOpIBHSAHHS BHUKOPHCTOBYBAjdM MENTHIHUN
npenapar «KopTrekciny, KUl OTPUMYIOTh 13 TKAHWHU TOJOBHOTO MO3KY BEJIMKOI
poraroi Xymoou Ta cBUHEH. BuBueHo BIumB KploekcTpakTy Ta KC HaTHBHOI i
KprOKOoHCepBoBaHOI KynbTyp kiituH CI Ha mepeOir | Haciiaku IBO y mrypis.

3aB/IsSKH BIJTBOPCHHIO MATOJIOTIYHOI MOJENI Ha IIypax 3 BUKOPUCTAHHSIM
JiratypHoi MeTonuku Oynmu oTpumani Mopdooriuai | (GyHKIiOHAIBHI 3MIHH, SKI
3aBXKAM CynpoBokyioTh IBO. Bcranosneno 30umbmieHHS BigHocHOi macu CM
urypiB 3 IBO y 1,5 pa3u nopiBHSHO 3 IHTaKTHOIO TPyno0. BUSBIEHO 3MEHIIICHHS
cepeHbOl BUCOTH mepexigHoro emitenito Ha 20,5% Ta 30UIbIIEHHS 3arajibHOI
TOBIIMHU CTIHKU Ha 32,7%, m'si30Boro mapy Ha 37,3% 1 1HIEKCY CIiBBITHOIICHHS
M's30Bui map/ctinka CM Ha 6,5% y rpymi TBapuH 3 0OCTPYKIi€r0 O€3 J1KyBaHHS.
[Toka3HuKkM akTHBHOI Hampyru i3oiboBaHUX cMYx0K (IC) CM micns cTumMynsinii
pozunnoM KCl y mrypis 3 IBO 36iabmmauncs y 1,7 pa3u B MOPIiBHIHHI 3 IHTAKTHUMH
TBapuHaMu. Lli 3MiHM BHHHMKaIM BHACHIJOK PO3BUTKY JEHEpBAI[IHOI
HAJIyTJIMBOCT1 (TIMEPAaKTUBHOCTI JETPYy30pa), IO CBIAYUTH MPO 30€pexeHHs Ha
panHix ctagisx IBO mexaHi3aMy CKOpo4YeHHS, KU TOB'SI3aHUM 3 JACTOISPU3AIII€I0
KJIITUHHUX MEMOpPaH IMaJeHbKUX M'A31B.

Bcranosneno 3menmieHHs aktuBHOI Hampyru IC CM micnga ctumysnsiii
nijgokapmaoM y TBapuH 3 IBO y 1,4 pa3u Ta noka3HHKIB MAaKCUMaJIbHOI aMILIITYIA
CKOPOYCHHS Yy 2,5 pa3ud MOPIBHAHO 3 IHTaKTHHUMH Imypamu. Croctepiramocs
MIJCWICHHS  CIIOHTAaHHOI ckopoTiuBocTi Ha 2,1% BHACHIZOK  PO3BHUTKY
JIGHEepBaIlifHOT HaIUyTIUBOCTI (TIMEPaKTUBHOCTI JAETPYy30pa), ajie BOHO OyIo
CTAaTUCTUYHO HE3Hauylle. B MOpiBHSAHHI 3 IHTAKTHUMH IIypaMd y TBapuH 3

oOctpykiiiero y TkaHuHI CM BUSBIEHO 3MEHIIIEHHS BIJHOCHOI ILIOMNII €KCIpecii
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mapkepy kmituH i S 100 y 9,5 pasu Ta Mapkepy IaJeHbKOM'SI30BHX KIITHH
akTuHy y 9,4 pasu.

BcraHoBneno, 1mo Ticiasd  BHKOpPHCTaHHA  KploekcTpakty Ta  KC
KplokoHcepBoBaHOI KynbTypH KiaitTuH CI' 3MenmryBanacs Bimnocaa maca CM y 1,7 |
1,5 pa3u BiAnoBimHO mopiBHSHO 31 nrypamu 3 IBO 6e3 nmikyBanus. Ilopsg 3 uum
IPUPICT MacH Tija OyB HAaHOUIBII BUPAKEHUM Y TPYIIi 3 BBEICHHSAM KPIOEKCTPAKTY.

Bupaxenoro BruuBy Bukopuctanux bBAK Ha BHCOTYy mepexiiHOro emiTenito
HE CIIOCTEPIranocs, OJHAK BCTAHOBJIEHO 3MEHIIEHHS TOBIIMHU M'SI30BOTO ILIApy HA
13,7 1 27,3% BignoBigHO y TBapWH 3 BUKOPHCTAHHAM KploekcTpakty (rpymna 1) ta
KC naruBnoi xynasrypu kiituH CI' (rpyna 3) mopiBHsiHO 31 mrypamu 3 IBO 6e3
JdikyBaHHsS. [[pOMy Tako)X BIJINOBIAANI0 3HWKCHHS IHJIEKCY CITiBBIJHOIICHHS
M'si30Buid 1ap/ctinka CM y nwmx tBapuH Ha 5,5 (mmsa rpymm 1) 1 17,0% (s
rpynu 3), okpim 1rypiB 3 BBeneHHAM KC kpiokoHcepBOBaHOI KyiabTypu KiaiTuH CI°
(rpyma 4). Bce BuiieHaBeeHEe BKa3yBaJl0 HA MOXJIMBY Y4acTh HEUPOTPOQIHIB y
npouecax pemoaentoBandss CM npu narosortii.

Beenenns KC HaruBHOT 1 KplokoHcepBoBaHOT KynbTyp KiiTuH CIT He
samkyBao KCl-ingykoBany aktuBHy Hampyry IC CM, sika migBHIY€EThCS HA TIIi
IBO. CnoHTaHHa CKOpOTIIMBAa aKTHUBHICTH y TBapuH rpynu 4 (BBeaeHHs KC
KpPIOKOHCEPBOBaHOI KynbTypH KiiTuH CI') 3MeHyBanack Ha 4,1% Ha BiAMIHY Bij
mypie 3 IBO 06e3 mikyBanusa. IlinokapmiH-iHIyKOBaHa akTHBHA Hampyra i
MakcuMajabHa amintityga ckopodeHHs |C CM mipunyBanucs y 3,6 1 2,8 pa3u y
IpyIi OIypiB 3 BBEIEHHSIM KpIOGKCTpakTy Ta'y 6,5 1 2,7 pa3u y HiypiB 3 BBEICHHIM
KC kpiokoHCepBOBaHOI KyJIBTypH MOPIBHSHO 31 1mypamu 3 IBO 6e3 nmikyBanns. Lle
niaTBepakyBano no3utuBHUM BB BAK, orpumanux 31 CI' 3a ymoB
3aCTOCYBaHHS HU3BKMX TEMIIEpaTyp, Ha OCHOBHI pELENTOPHI MEXaHI3MH
ckoporinuBocti CM Ha i1 IBO, a Takok MOXIIMBICTH 1X 3aXHUCTy 1 BIJIHOBJICHHS
IT1CJIS TIOIIKOKEHHS.

Bukopucranns kpioekctpakty Tta KC HaTHBHOT 1 KpiIOKOHCEPBOBAHOT
kynbryp CI' 36inpinyBasnio y 54, 12 1 2,6 pa3u NmOKa3HUKHU BITHOCHOI ILIOIII

S 100-mo3utuBHUX KiIiTHH Ta y 3, 4,7 1 4,7 pa3u akTUH-MIO3UTHBHHUX KIITHH Y
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mrypiB 3 IBO. Onepkani pesynabratd BKa3yloTh Ha mo3uTwBHUM BIumB BAK Ha
Mopdo-pynkuionansuuii ctan CM y urypis nipu |1BO, sixkuii peanizyeTbesi HUISIXOM
3aXHCTy Ta BIITBOPEHHS HEPBOBUX | IJ1aJICHHKOM SI30BHX KJIITHH.

BcranoBieHo BIJICYTHICTh npsMoi opranocrnenupigHoi il
HelipoTpodiuyHoro mnpemapary «KopTekciH» Ha CTPYKTypHO-(YHKIIIOHAJIbHI
nokazuuku CM npu IBO y mypiB. Bukopucranus «KopTekciHy» CTaTHCTUYHO
3HaUyIlle HEe BIUIMBAJIO Ha yCl BUIIE3a3Ha4YeH1 TricTOMOP(POMETpUYHI TTOKA3HUKH Ta
ckopoTiuBy akTuBHICTH [C CM.

Bukopucranns BAK He BHKIMKano 3Ha4HUX 3MiH 010XiMIYHHMX MMOKa3HUKIB
KpoBi 1mypiB. Byno BusBIEHO 30INbIICHHS KIUILKOCTI 3arajJbHOro OiNKa, SKHii
3a3BUYail 3HWKyEeThbcss Ha T IBO. Ha BiaMmiHy Bix mporo miABUINCHHS PiBHS
CEYOBMHM B KpOBI HE BIIOyBaJlOCs, a 3HAUUTh I[€ HE MNPUBOIUIO 10
HedpoTtokcuuHux edekriB. [Ipu boMy criocTepiranacs TEHICHIIS 3HUKCHHS PIBHS
CEUOBMHM Yy TBapuH, sikuM BBoawiucs BAK, mpu mopiBHsSHHI 31 mypamu 0e3
JIKyBaHHS. Y TBapuH, 70 SKUX 3acTocoByBajH BBeleHHs KC KpiokoHCEpBOBaHOI
KyneTypu KiituH CI, He crioctepiranocs MiIBUIICHHS PiBHS KPEaTHHIHY B KPOBI Ha
BIZIMiHY BiJl IHIIMX JOCJIIHUX TPYII, IO JEMOHCTPYE BiJICYTHICTh 3HAYHOTO BILJIBY
Ha OCHOBHI HUISAXM MeTabomizmy kpearuHiny Ha T IBO. Lle mae MOXIuBICTB
3acrocyBaHHs 1ux BAK npu nopyiienHi HUpKOBOT QYHKIIII.

OTtpumaHi B JaHOMY JOCHI/DKEHHI JaHi Jald MOXJIMBICTh 3pOOUTH
BHUCHOBKH, 10 He#porpodiuHi ¢akTopu, sKi MICTITbCS y KpPIOSKCTPaKTi Ta
CEKpEeTOMaX HATUBHOI/KPIOKOHCEPBOBAaHOI KylbTyp KIITUH CI' MO3UTHBHO
BITMBAIOTh Ha MOPQOJIOTIUHI XapaKTEPUCTUKU Ta ypoauHaMmiyHi mokazHuku CM
npu IBO y mgypiB. B pe3ynbrari BUKOHaHHS POOOTH JOBENEHA JOLUIBHICTD
BUKOPUCTAaHHS  BuIleHa3BaHuXx BAK  nms  BIJHOBIEHHS ~ CTPYKTYPHO-
dynkiionansHuX mokasHukiB CM mpu IBO. Busnaueno, 1mo KpioKOHCEpBYBaHHS
BIJIMBA€ HA XapakTep OI0JOTIYHOI aKTUBHOCTI CEeKpeTomiB KyinbTypu KiiTuH CI.
[Ipu 1pomy BBenmenHss KC KpiOKOHCEPBOBAHOI KYyNbTypH BHUSBHIOCS O1IBII

edexTuBHUM 1 KoperyBanHs HacaiakiB |IBO, Hixk KC HaTUBHOI KyJabTypH.
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KarouoBi cjioBa: KpiOeKCTpakT, KPIOKOHCEPBYBaHHS, KOHIHIIIHOBaHI
CepEeOBHINA, CIIHAIBHI TaHIIil, OI0JOrIYHO aKTHBHI KOMIIO3MIII, CCUOBUH MIXYD,
IIypY, CKOpOYYyBaJbHA aKTHBHICTh, iH(paBe3ikaabHa OOCTpPYKIis, MopdoaorivHi

ITIOKAa3HUKH.

ANNOTATION

Globa V.Yu. Application of cryopreserved cell cultures and neurotrophic
factors in experimental infravesical obstruction. — The qualifying scientific paper as
a manuscript.

Thesis for the Doctor of Philosophy degree in specialty 222 — Medicine
(22 — Public Health). — Institute for Problems of Cryobiology and Cryomedicine of
the National Academy of Sciences of Ukraine, Kharkiv, 2021.

Thesis covers the experimental application of biologically active
compositions (BACs) obtained by means of cryotechniques to improve the
innervation of the bladder during infravesical obstruction (IVO) in rats.

Bladder dysfunction is an urgent problem of modern urology, which is a
consequence of bladder obstruction. Lower urinary tract obstruction develops in
more than 50% of aged men with benign prostatic hyperplasia. Also, the VO
occurs in 8-10% of women as a complication of surgeries of urinary incontinence
and in children with congenital anomalies of the kidneys and urinary tract.
Prolonged bladder obstruction causes the circulatory disorders in tissues of the
organ, accompanied with a cell ischemia, detrusor hypertrophy, and development of
inflammatory processes. One of the consequences of structural and functional
rearrangement of cell layers is the loss of the receptor apparatus and denervation of
the bladder wall, which can reach more than 50% in this pathological condition.

Currently, the reinnervation of the bladder is a pressing task in urology,
reconstructive surgery and tissue engineering of the urinary tract. According to
modern data, the secretomes from cell cultures of neural origin are used to solve
such problems. One of the sources for obtaining the culture are the spinal ganglia

containing these cell types of the peripheral nervous system.
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For this purpose, BACs of the following two types were obtained. The dorsal
root ganglia (DRG) cryoextract is a composition that contains biologically active
compounds from all ganglion cells (neurons, Schwann cells, satellite glial cells,
fibroblasts). The conditioned medium (CM) from the DRG cell culture was mainly
the secretome of satellite glial cells, since under the culture conditions they are the
main cell type of cells in culture. The peptide-based drug "Cortexin", obtained from
the brain tissue of cattle and pigs, was used as a comparator agent. Influence of
cryoextract and CM of native and cryopreserved cultures of DRG on the course and
consequences of IVVO in rats was studied.

Due to the simulation of pathological model using a ligature technique,
significant morphological and functional changes were achieved and confirmed,
which always accompany the IVVO: a strong increase in the relative bladder mass of
rats due to its hyperplasia by 1.5 times.

The mean height of transitional epithelium decreased by 20.5%, and the
thickness of muscle layer did by 37.3%, as well as the index of the muscular
layer/bladder wall ratio was increased by 6.5% in the group of animals with
obstruction without treatment. Active tension of isolated strips (IS) of bladder after
stimulation with KCI solution in rats with IVVO increased 1.7 times compared with
intact animals. That is associated with depolarization of smooth muscle cell
membranes. But no statistically significant difference was found between the two
groups. Stimulated contractile activity decreased, but an increase in spontaneous
contractility was observed due to the development of denervation hypersensitivity
(detrusor hyperactivity). Verification of the above was a sharp decrease in S 100
and actin-positive cells in the animals with pathology, that also indicated a decrease
in the amount of contractile proteins at the early stages of obstruction.

It was found that after the use of cryoextract and CM of cryopreserved
culture of DRG, the relative mass of the bladder, increasing with obstruction,
decreased 1.7 and 1.5 times. In addition, the weight gain was the most manifested

in the group with cryoextract administration.
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There was no pronounced effect of BACs on transitional epithelial
hyperplasia. The introduction of BACs stimulated the regression of the enlarged
muscle layer by 13.7, 24.7 and 27.3%, the thickness of which usually increases
with obstruction. This also corresponded to a decrease in the index of the muscular
layer / bladder wall ratio in all groups by 5.5, 7.3, 17.0 and 16.6%, the exception
were the rats with the introduction of the DRG conditioned culture. All of the above
indicated a possible participation of neurotrophins in the bladder remodeling
processes in pathology.

Conditioned media of native and cryopreserved cultures of DRG stimulated
the KCl-induced active tension in 3.8 and 2.3 times, which increases against the
background of obstruction due to the development of denervation hypersensitivity
(detrusor hyperactivity), that evidences the preservation of reduction mechanism at
the early stages of IVO. In groups of animals with the use of BACs obtained by
freeze-thawing, spontaneous contractile activity was the lowest, and pilocarpine -
induced active tension and the maximum amplitude of contraction were the largest,
that confirms the positive effect on the main receptor mechanisms of urinary tract
infection as well as the possibility of their protection and recovery after damage.
These effects were apparently due to the action of neurotrophic factors coming
from the DRG and from the culture of mantle gliocytes after freeze-thawing. The
findings indicate a variety of effects of BACs on the bladder functional state in rats
in pathology, which may be implemented with the neuromuscular apparatus of the
organ.

Cryoextract and CM of native and cryopreserved cultures of DRG cells
increased the relative area of S 100 and actin-positive cells in rats with IVO, that
indicates the possibility of protection and reproduction of nerve and smooth muscle
cells. This also confirmed the involvement of neurotrophins into the bladder
remodeling and changes of its functions in pathology. The absence of direct organ-
specific effect of the neurotrophic drug "Cortexin™ on structural and functional
parameters of bladder of the rats with IVO was established.
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The use of BACs did not cause significant changes in biochemical
parameters of rat blood. An effect on the increase in protein synthesis, which is
usually reduced in IVO, due to the development of proteinuria and an increase in
catabolic processes in uropathy and renal failure was found. In contrast, there was
no increase in blood urea levels, confirming that it did not lead to nephrotoxic
effects. At the same time, there was revealed a tendency to the reduced urea levels
in the groups with BACs administered if compared with non-treated animals. In
rats treated with a CM of cryopreserved DRG culture, no increase in blood
creatinine levels was observed in contrast to other experimental groups, which
demonstrates the lack of significant effect on the main pathways of creatinine
metabolism in IVO-caused obstructive uropathy. This makes it possible to use these
CM, containing neurotrophic factors, in renal dysfunction.

The data obtained in this study allowed us to conclude that the neurotrophic
factors contained in the CM of native and cryopreserved cultures of DRG cells
positively affect the morphological characteristics and urodynamic parameters of
bladder of rats with IVO. As a result of the research, the expediency of using the
above-mentioned BACs for the restoration of structural and functional indices of
bladder after VO was proven. It was determined that cryopreservation affected the
nature of the biological activity of DRG cell culture secretions. In this case, the CM
of cryopreserved culture of DRG cells was more effective for correcting the effects
of IVO.

Keywords: cryoextract, cryopreservation, conditioned media, dorsal root
ganglia, biologically active compositions, bladder, rats, contractile activity,

infravesical obstruction, morphological parameters.
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HaykoBi npaui, B IKkuX 0nmy0/1iKOBaHi 0CHOBHI HAYKOBI pe3y/ibTaTH AUCEPTALIL
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3MiHA CKOPOTIIMBOI aKTUBHOCTI JETpy30opa MIypiB 3 1H(paBe3iKaIbHOIO

OOCTPYKIII€EI0 TpU BBEACHHI OI0JIOTIYHO AKTUBHHUX KOMITIO3MIIIN, IO MICTATh
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