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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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The urinary bladder collects urine excreted from the kidneys
before it is disposed by urination. During the filling phase, the
intravesical pressure should remain constantly low in order to
ensure continuous flow of urine from the kidneys into the blad-
der and to prevent vesico-ureteral reflux. The maintenance of
bladder pressure is achieved by elastic properties of the bladder
wall alongside with the activation of efferent neuronal pathways
resulting in an inhibition of the contraction of detrusor smooth
musculature [1]. One of the mechanism in bladder relaxation
is an increase in the local production of the cyclic nucleotide
monophosphates cyclic AMP and cyclic GMP brought about by
the activation of adenylyl cyclase (AC) or the nitric oxide syn-
thase (NOS)/guanylyl cyclase, respectively. Intracellular levels
of cyclic AMP and cyclic GMP are regulated by phosphodies-
terase (PDE) enzymes, known to degrade cyclic nucleotides by
hydrolytic cleavage of the 3'-ribose-phosphate bond, thereby
terminating the biological activities of the molecules [2]. Due to
their central role in the control of intracellular signalling path-
ways and the considerable variations seen in the expression of
PDE isoenzymes in different tissues of the human body, PDEs
have become an attractive target for drug development. Since
the inhibition of PDE is linked to the relaxation of vascular and
non-vascular smooth musculature in several organs, including
those of the male and female urinary and genital tract, PDE in-
hibition has become an option to effectively treat male erectile
dysfunction (ED) and also lower urinary tract symptomatology
(LUTS) secondary to benign prostatic hyperplasia (BPH) [3,4].
The use of PDE inhibitors to target urinary stone disease/ureteral
colic, Peyronie’s Disease and premature ejaculation is still be-
ing considered [5-7]. With regard to the human detrusor, Truss
et al. (1996), who applied various biochemical methods, were
the first to report the activities of the PDE isoenzymes PDE],
PDE2, PDE3, PDE4 and PDES [8]. They also demonstrated re-
laxant responses of human detrusor strip preparations contracted
by the muscarinic agonist carbachol to the non-selective PDE
inhibitor papaverine and vinpocetine, a compound known to
selectively inhibit the activity of the PDE1 (cyclic AMP/cyclic
GMP PDE, dependent upon Ca*"/calmodulin), these effects were
accompanied by an increase in tissue levels of both cyclic AMP
and cyclic GMP [9]. Later, by means of immunohistochemistry,
the expression of PDE1, PDE3 (cyclic AMP PDE, inhibited by
cyclic GMP) and PDE4 (cyclic AMP-specific PDE) was demon-
strated in the smooth musculature of the human detrusor, immu-
nolabelling for PDES (cyclic GMP-specific PDE) was evident in
smooth muscle fibers and also localized in the endothelium and
smooth muscle cells of vesicular deferential arteries [10]. Initial
clinical data have revealed that the PDE1 inhibitor vinpocetine
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had beneficial effects in a cohort of patients presenting with ur-
gency and urge incontinence, triggered by detrusor overactivity
during bladder filling, who had failed standard pharmacological
therapy with anti-muscarinic drugs [11]. Since the pharmacolog-
ical enhancement of the activity of cyclic AMP/GMP pathways
offers a promising strategy to modulate in a selective manner the
function of the urinary bladder, the present study aimed to evalu-
ate further the mechanism of action of selective PDE inhibitors
on isolated human detrusor smooth musculature.

Material and methods. Zissue source

In accordance with the regulations of the Ethics Committee
of the Hannover Medical School (Hannover, Germany), hu-
man detrusor smooth musculature was obtained from patients
undergoing surgery for pelvic malignancies (cancerous lesions
of the urinary bladder). Macroscopically normal, non-tumorous
tissue was excised from the bladder dome or lateral walls and
immediately placed in a chilled (+4°C) tissue preserving solu-
tion (CUSTODIOL, Dr. Franz Kéhler Chemie GmbH, Alsbach,
Germany).

Tissue bath studies. Square-shaped strip preparations of hu-
man detrusor smooth muscle were mounted to a tissue bath
system (IOA 5306, Fohr Medical Instruments GmbH, Seeheim,
Germany) under standard conditions and challenged with ace-
tylcholine (1 uM). After a stable contraction had been achieved,
vinpocetine (PDEI inhibitor), rolipram (PDE4 inhibitor), MY
5445 and sildenafil (PDES inhibitors) were added to the bath
chambers (three concentrations each; 0.1 uM, 1 uM, and 10
uM) and the isometric responses recorded using a MacLabO
System (AD Instruments, Castle Hill, New South Wales, Aus-
tralia). The effects of said drugs following pre-exposure (for 5
min) of the tissue to a threshold concentration (0.02 uM) of the
NO donor drug sodium nitroprusside (SNP, known to stimulate
the activity of the cyclic GMP-producing enzyme guanylyl cy-
clase) or forskolin (a bacterial metabolite known to stimulate the
activity of the cyclic AMP-producing enzyme adenylyl cyclase)
were also examined on the tonic contraction brought about by
acetylcholine. In the study, forskolin, SNP and the non-specific
PDE inhibitor papaverine (0.01 uM - 100 uM) were used as ref-
erence compounds. For statistical analysis, the Student’s t-test
was used. A probability (p) value of less than 0.05 was consid-
ered statistically significant. The non-specific reversion of ten-
sion as a function of time was subtracted from the registrations.

Chemicals. Rolipram (Ro 20-1724) and MY 5445 were ob-
tained from BIOMOL (Plymouth, PA, USA), acetylcholine,
forskolin, papaverine and SNP from Sigma Chemical Co. (St.
Louis, MO, USA), sildenafil citrate was supplied by NicOx S.A.
(Sophia Antipolis, France), research quantities of vinpocetine



were generously provided by Gedeon Richter Pharmaceutical
Co. (Budapest, Hungary). All other laboratory chemicals were
purchased either from Merck KG (Darmstadt, Germany) or
Mallinckrodt-Baker BV (Deventer, The Netherlands).

Results and discussion. The cumulative addition of the ad-
enylyl cyclase activator forskolin or NO donor drug SNP (0.01
UM - 100 uM) resulted in a pronounced dose-dependent rever-
sion of the tension induced by acetylcholine (1 uM) of the detru-
sor smooth muscle strip preparations. Relaxation effects were
registered starting at a concentration of 0.1 pM (SNP: -20%) or
1 uM (forskolin: -25%), respectively (Fig. 1A). The reversion
of tension induced by vinpocetine, rolipram and MY 5445 in a
concentration of 10 pM was significantly different from the ef-
fects exerted by the lowest drug concentration applied (0.1 pM)
(p <£0.05, Student’s t test). However, only marginal responses of
the detrusor smooth musculature to the addition of the PDE in-
hibitors were registered. The reversion of tension measured was
in a range between -12% (vinpocetine/sildenafil) to -19%/-20%
(rolipram, MY 5445) (papaverine: -22%, Fig. 1B).

At the highest concentration applied (10 uM), sildenafil
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failed to induce a reversion of tension that was significantly
different from effect exerted by the lowest concentration of the
drug. Pre-exposure for 5 min of the detrusor smooth muscle
preparations challenged by acetylcholine (1 uM) to 0.02 uM of
SNP or forskolin prior to the addition of vinpocetine resulted in
a significant increase of the maximum reversion of tension to
-40% and -35%, respectively, and also ameliorated the efficacy
of the drug at concentrations of 0.1 uM and 1 uM. Similar ef-
fects were observed for the PDE4 inhibitor rolipram. After pre-
exposure to forskolin, rolipram also induced a more pronounced
reversion of tension (-50%). The maximum reversion of ten-
sion produced by the PDES inhibitor MY 5445 in response to
preincubation with SNP was increased to -45%. In contrast,
a threshold concentration of SNP did not significantly affect
the maximum reversion of tension brought about by sildenafil
(-12% vs. -19%) but added positively to the in vitro potency
(concentration causing a noticeable effect regardless of the mag-
nitude of the effect) of the PDES inhibitor. Out of the PDE in-
hibitors investigated, only rolipram reached an EC,-value. The
results are displayed in Fig. 2 (A-D).
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Fig. 1 (A and B). Reversion of the tension induced by acetylcholine (1 uM) of isolated strip preparations of human detrusor
smooth muscle in response to the cumulative addition of the adenylyl cyclase activator forskolin, nitric oxide (NO) donor sodium
nitroprusside (SNP) (A) and non-specific phosphodiesterase inhibitor papaverine (B) (10 nM - 100 uM, each,).

Asterisk indicates that the relaxation observed at a respective concentration is significantly different from the tissue response
elicited by the lowest drug concentration used. n=6 - 8 tissue strips originating from at least two different subjects
were used to generate a dose-response curve
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Fig. 2 (A-D). Reversion of the tension induced by acetylcholine (1 uM) of isolated human detrusor smooth muscle
in response to three different concentrations (0.1 uM, 1 uM, 10 uM) the PDEI-I vinpocetine (4), PDE4-1 rolipram (B),
and the PDES5-Is sildenafil citrate (C) and MY 5445 (D). PDE-Is were applied either alone or in combination
with a threshold concentration of forskolin or SNP (0.02 uM, each). Asterisk indicates that the effect of a drug concentration
is significantly different from the response exerted by the lowest concentration used. § indicates that the tissue response
is significantly different from those registered in the absence of forskolin or SNP, respectively. n=6-8 tissue strips originating
from at least two different subjects were used to generate a dose-response curve

To date, the enhancement of cyclic nucleotide production
brought about by NO-releasing drugs or selective inhibitors of
cyclic AMP and cyclic GMP degrading PDE isoenzymes rep-
resents an interesting pharmacological option to influence the
function of smooth musculature in the lower urinary tract. In
particular, PDE inhibitors have been intensively investigated in
vitro and in vivo with regard to their effects on tissues of the uri-
nary tract. There is vast evidence from animal and human stud-
ies that the relaxation of the urinary bladder during the filling
phase is mediated via an increase in cyclic GMP (presumably
resulting in the inhibition of the activity generated by interstitial
cells), a role for cyclic AMP has also been deduced from ex-
perimental as well as clinical investigations [3,4,5]. By means of
biochemical and immunohistochemical methods, the presence
of PDE1, PDE4 and PDES5 has been demonstrated in the smooth
musculature of the human detrusor [10]. In the present study, us-
ing isolated human detrusor smooth muscle and the tissue bath
technique, we have found that the PDEI inhibitor vinpocetine,
PDE4 inhibitor rolipram and PDES inhibitors sildenafil and MY
5445 were almost equieffective in antagonizing the tonic con-
traction induced by the muscarinic agonist acetylcholine. This
is, in part, in contrast to findings published earlier by Truss et
al., who reported that the effect of vinpocetine (50% reversion
of tension) was superior to the other PDE inhibitors they investi-
gated in their set-up (milrinone, rolipram, zaprinast, dipyridam-
ole) [9]. However, we did not exceed the drug concentration to a
maximum of 100 pM. Pre-exposure of the tissue to a threshold
concentration of SNP or forskolin enhanced the reversion of ten-
sion induced by the PDET1 inhibitor vinpocetine, PDE4 inhibitor
rolipram and PDES inhibitor MY 5445, while pre-exposure to
the NO donor SNP did not affect the maximum reversion of ten-
sion exerted by sildenafil, but significantly increased the potency
of the PDES inhibitor. This is well in agreement with previous
studies: Kedia et al., using isolated human prostate tissue ex-
cised from the transition zone, reported an increase in the re-
laxation brought about by the PDE4 inhibitors rolipram and RP
73401 in the presence of a threshold concentration (0.05 pM)
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of forskolin [12]. Synergistic effects of the PDES inhibitor var-
denafil and BAY 60-4552, a compound known to stimulate the
enzyme guanylyl cyclase in a manner independent of NO, on
the relaxation of the adrenergic tension of isolated penile erec-
tile tissue (corpus cavernosum) have also been described [13].
It seems likely that the action of PDE inhibitors requires an ad-
equate activity of the cyclic GMP and cyclic AMP producing
systems (guanylyl cyclase, adenylyl cyclase), as usually seen in
tissues in situ. This is supported by the observation that in a rat
model of bladder overactivity (BO), induced by partial urethral
obstruction, the combination of PDES5 inhibition by vardenafil
and stimulation of the activity of the guanylyl cyclase did not
result in an urodynamic improvement in BO that was superior to
the effects elicited by either of the compounds [14]. This might
also explain as to how selective PDE inhibitors, such as vin-
pocetine and tadalafil, despite their limited effectiveness in vi-
tro, can improve meaningful in randomized, placebo-controlled
clinical settings, in terms of the outcome parameters micturi-
tion frequency, bladder volume at first voiding desire, maximum
detrusor pressure and voided volume, symptoms of frequency,
urgency and urge incontinence in male and female patients with
OAB when compared to the non-treatment group [11,15,16]. In
conclusion, the present study provided hints that selective PDE
inhibitors tend to be more effective in systems characterized by
an enhanced production of cyclic nucleotides cyclic GMP and/
or cyclic AMP (such as urogenital tissues in situ). The findings
might provide a scientific basis to explain how PDE inhibitors
can beneficially affect storage and voiding functions of the uri-
nary bladder in patients with OAB.
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SUMMARY

STIMULATION OF THE CYCLIC AMP/GMP SIGNALLING ENHANCES
THE RELAXATION OF ISOLATED HUMAN DETRUSOR SMOOTH MUSCLE
ACHIEVED BY PHOSPHODIESTERASE INHIBITORS

'Rahardjo H.E.,2Uckert S., *Maerker V., ‘Bannowsky A.,2 Kuczyk M.A., >*Kedia G.T.

"University of Indonesia, School of Medicine, Cipto Mangunkusumo Hospital, Department of Urology, Jakarta, Indonesia;
’Hannover Medical School, Division of Surgery, Department of Urology & Urological Oncology;
SUniversity Hospital Eppendorf, Department of Forensic Psychiatry, Institute for Sex Research, Hamburg;
“Imland Hospital GmbH, Department of Urology, Rendsburg;
SDIAKOVERE GmbH, Friederikenstft Lutheran Hospital, Department of Urology, Hannover, Germany

Phosphodiesterase (PDE) enzymes are considered being key
proteins in controlling the function of smooth musculature in
the human urinary tract. The use of PDE inhibitors (PDE-Is) to
treat erectile dysfunction and lower urinary tract symptomatol-
ogy (LUTS) secondary to benign prostatic hyperplasia (BPH) is
well established. It has been shown that PDE-Is can reverse the
tension induced by means of muscarinergic agents of detrusor
smooth muscle and enhance the production of cyclic nucleo-
tides. In clinical settings, the PDE1 inhibitor vinpocetine had
beneficial effects in patients presenting with voiding dysfunc-
tions. This prompted us to evaluate further the mechanism of
action of PDE-Is on bladder smooth musculature.

Using the tissue bath technique, relaxant responses of human
detrusor smooth muscle, challenged by acetylcholine (1 M), to
vinpocetine (PDE1-]), rolipram (PDE4-1), MY 5445 and silde-
nafil (PDES5-Is) (0.1 uM, 1 uM, and 10 uM) were investigated
with and without pre-exposure of the tissue to threshold concen-
trations of the NO donor drug sodium nitroprusside (SNP) or
adenylyl cyclase activator forskolin (0.02 uM). The non-specific
PDE-I papaverine was used as a reference compound.
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The cumulative addition of forskolin or SNP exerted a pro-
nounced reversion of the tension induced by means of ACh,
starting at a concentration of 1 uM (forskolin, -25,6%) and
0.1 uM (SNP, -20%), respectively. There were marginal re-
sponses of the detrusor smooth musculature to the PDE-Is,
the relaxation measured ranged from -12% (vinpocetine/
sildenafil) to -19% (rolipram, MY 5445). Exposure of the
tissue to a threshold concentration of SNP increased the re-
version of tension induced by vinpocetine (-40%), rolipram
(-50%) and MY 5445 (-45%). An enhancement in the potency
of the drugs was also registered. A threshold concentration of
SNP did not significantly affect the maximum reversion of
tension brought about by sildenafil but added positively to the
in vitro potency of the PDES-1.

PDE inhibitors may tend to be more effective in systems char-
acterized by an enhanced production of cyclic AMP/GMP (such
as urogenital tissues in vivo). Our findings may explain how
PDE inhibitors can affect symptoms of the overactive bladder.

Keywords: phosphodiesterase inhibitors, detrusor smooth
musculature, cyclic AMP, cyclic, GMP.
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CTUMYJISILIASI CUTHAJIOB IMKJIMYECKHUX HY-
KJIEOTUJI0OB AM®/TM® VYJIYYIIAET PEJAK-
CALIMIO, BBI3BAHHYIO WHI'MBUTOPAMU ®OC-
@®OJMICTEPA3BI, W30JIMPOBAHHOM IUIAJIKOM
MYCKYJIATYPbI JIETPY30PA YEJIOBEKA

"Paxapmko X.9., 2FOkepr III., *Mepkep B., ‘bannoBckuii A.,
Kyuux M.A., »Kequs I.T.

"Vuueepcumem Hnoonesuu, meduyunckuil paxyvmen, 6ombHU-
ya Yunmo Maneynxycymo, omoenenue yponozuu, Jorcaxapma,
Hnoonesus; *Iannosepckuil. MEOUYUHCKUU YHUSEPCUMem, On-
Oelienue yponocuu U yporo2udeckoll Oonkoro2uu, 3 Yuusepcumem-
CKas KIUHUKA Dnnenoopg, omoenenue cy0eOHOU NCUXuampuu,
Huemumym  cexcyanvnvix ucciedosanuti, Tambype; *Hmiano
KAuHuKa, omoenenue yporocuu, Penocéype; 3/luaxosepe @pu-
Odepukenwmugm, omoenenue yporoeuu, I annosep, I'epmanus

DepmenTsl hocdonnderepassl (PLD) cunTaroTcs KIFOUEBBI-
MH O€JKaMH, KOHTPOIUPYIOIUMHU (YHKIHIO TIIAJKOH MYCKY-
JaTypbl MOYEBBIBOASAIINX IMyTel demoseka. Illmpoko m3Bect-
HO ucnonb3oBanue UHruOuTopoB OIS (MDPAD) s neueHus
IPEKTUIILHOW AUC(YHKIMHA M CHMITOMOB HIDKHHUX MOYEBBIX
myteii (CHMII) B pesynbrate 100OpOKa4eCTBEHHOW THIIEpILIA-
3un npencrarenbHoi sxenessl (AITDK). [Tokazano, uro MDD
MOTYT IIPOTUBOJIEHCTBOBATH COKPAIIECHNIO, BBI3BAHHOMY MyCKa-
PHHEPTUYECKUMH areHTaMU IIAaIKUX MBIIII IETPy30pa U yBe-
JHYMBATh MPOAYKINIO IUKIMIECKUX HYKICOTHIOB (aJCHO3MH
1 TyaHo3uH MoHodocharsl - TAM®D/II'M®). B knmuHHYeCKHX
nccnenoBaHusx, uHruoutop ®AD1 BUHMONETHH HMEN IOJ0-
JKUTENbHBIC S(QEKTHl y MAlUEHTOB ¢ HapyIICHHEM (PyHKIUH
MOYEHCITYCKaHHSA, YTO MOCITYXHIIO TOBOAOM JUTS JOTIOTHUTEIb-
HBIX HCClefoBaHnil Mexanm3Ma aericteus D/1D Ha mmaakyro
MYCKYJIaTypy MOYEBOTO ITy3bIPsL.

Hcnons3ys crangapTHOE 000pyI0BaHNE ISt H30METPUIECKIX
HCCIIeI0BaHMi, n3y4deHsl 3¢ ¢exrsl BuamonetnHa (MPAD1), po-
nunpama (MU®ID24), MY 5445 u cunnenapuna (UDAIS)
(0,1 MmxM, 1 MxM u 10 MxM) Ha cokpaiieHne, BbI3BAHHOE
anetTmwixoarnHoM (1 MKM), raakoit MycKymIaTypsl JeTpy3opa de-
JI0BEKa, 0e3 U ¢ IpeaBapUTENbHBIM BO3ACHCTBHEM Ha TKaHb M0-
POTOBBIX KOHIIEHTPALUH JOHOpA OKCHIA a30Ta HUTPOMpPyCCUaa
Hatpus (SNP) uinm akTuBaTtopa ageHMIATUUKIA3bl (OPCKOTHHA
(0,02 mxM). Hecrietndpuueckuit MDJ/1D namnaBepuH HCIoab30-
BaJIM B KA9€CTBE KOHTPOIBHOTO COSMHEHUS.

KymynsatuBaoe no6asnenue dopckonuaa wia SNP BbIzBano
BBIPAXKEHHOE PacciIabIeHNe aleTUIXOINHOM-0IOCPEJOBAHHO-
IO COKpAIICHHUS, HAUMHAs ¢ KOHIeHTpauun 1MKM ((hopcKommH,
-25,6%) u 0,1 MmxM (SNP, -20%), coorBercTBeHHO. Habmrona-
JIICh MapTrHHAIBHBIE PEAKINU TIAAKOH MyCKynaTyphl A€TPY30-
pa Ha DD, npu 3ToM paccrnabieHue BappupoBaio oT -12%
(Bunnonernn/cunaeHadmwn) a0 -19% (pommmpam, MY 5445).
BosneiictBrue Ha TKaHb OPOroBoii KoHIeHTparuu SNP ycummio
paccnabieHne COKpaIleHus], BbI3BaHHOE BHHIOIETHHOM (-40%),
pomumpamom (-50%) u MY 5445 (-45%). 3apeructpupoBaHo
TaKKe yCHJICHHE TOTEHIMH npernaparoB. [loporoBas KoHIEHTpa-
st SNP He okasana 3HaYUTETLHOTO BIMSIHHS HA MaKCUMAallbHOE
paccnabieHne COKpaIleHus, BBI3BAHHOE CHIIICHA(UIOM, OHAKO
MOJIOKUTEIILHO MOBJIKsIIA Ha IoTeHIrio0 MDJIDS5 in vitro.

Wuru6uropsr /13 moryT ObITh Oonee 3PPEKTUBHBIME B CU-
CTeMax, XapaKTePHU3YIOIINXCs yCUIEHHOH BbhIpaboTkoit TAM®/
ul'M®, Hanpumep, TKaHW MOYETIONIOBOI cucTeMsl in vivo. [omy-
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YEHHBIC PE3YJIBTaThl MOI'yT OOBSCHUTh MEXAHW3M BJIMSHHS MHIH-
6I/ITOpOB (DI[B Ha CUMIITOMbBI THIIEPAKTUBHOI'O MOYEBOI'O ITY3BIPS.
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POSTOPERATIVE HEMORRHAGE AS A COMPLICATION
OF A PARTIAL NEPHRECTOMY: FREQUENCY, FEATURES AND MANAGEMENT

Styopushkin S., Chaikovskyi V., Chernylovskyi V., Sokolenko R., Bondarenko D.

City Clinical Hospital Ne4, Dnipro, Ukraine

Currently, partial nephrectomy (PN) is considered to be the
“gold standard” for the surgical treatment of renal tumors up to
7 cm (T1b) when technically possible [1,2]. These recommenda-
tions are based on the equivalent oncological results of radical
nephrectomy (RN) and PN, but an increased risk of chronic re-
nal failure after RN [3—7]. A number of authors have shown that
not only the size of the tumor affects the choice of the surgical
treatment, but also the volume of preserved functioning paren-
chyma, which expands the indications for performing PN [8].
Over the past decade, several nephrometric systems have been
implemented into practice in order to facilitate preoperative
decision-making, planning of surgery and predicting possible
complications of PN [8-10]. Bleeding is one of the most danger-
ous and serious complications; it occurs in 2-6% of cases after
PN [11-13]. This complication requires proper management,
namely: from observation to selective angioembolization and, in
rare cases, the need to perform salvage nephrectomy.

The aim of our work was to study the nature of possible post-
operative complications and determine the frequency and causes
of delayed postoperative bleeding as a result of PN.

Material and methods. In our department, from January 2008

to December 2019, 175 PN were performed by a single surgeon: 41
were laparoscopic. In 152 cases kidney cancer was detected. Table
1 shows the characteristics of the groups of operated patients with
traditional open access and laparoscopic surgery.

Diagnostic examination of patients included clinical exami-
nation, laboratory and instrumental (ultrasound, dynamic neph-
roscintigraphy, enhanced computed tomography (CT)) etc. We
used the R.E.N.A.L nephrometry scale for preoperative plan-
ning and predicting of the PN [9].

In terms of the stage of the kidney cancer, concomitant dis-
eases and their complications, sex and age, both groups of pa-
tients were comparable. In the LPN group, the average size of
the removed tumor was smaller, which is associated with a care-
ful selection of patients at the beginning of the development of
laparoscopic techniques [14].

In our study, the majority of patients (38% OPN\58% LPN)
had a tumor in the lower pole. A tumor of the middle part of
the kidney was detected in 33% of patients in the OPN group
and in 22% of patients in the LPN group. Rarely, the location of
the tumor was in the upper pole - 29% and 20% in both groups,
respectively.

Table 1. The characteristics of the groups of operated patients with traditional open access and laparoscopic surgery

Open partial nephrectomy (OPN)
(n=134)

Laparoscopic partial nephrectomy (LPN)
(n=41)

female— 60 (45%)

female— 23 (56%)

Patient’s sex

male— 74 (55%)

male— 18 (44%)

Median age, years

55 (33-79)

54 (48-75)

Side

right kidney — 72 (54%)

right kidney — 26 (63%)

left kidney — 62 (46%)

left kidney — 15 (37%)

Tumor localisation

upper pole— 39 (29%)

upper pole — 8 (20%)

median part — 44 (33%)

median part — 9 (22%)

lower pole— 51 (38%)

lower pole — 24 (58%)

Median tumor diameter, cm

3,8 (1,5-7,5)

2,9 (1,5-5,0)

RENAL score, points

9-10

6-7
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