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® Introduction. In order to exclude the difficulties arising in the course of traditional surgical interventions
in the scope of substitutional urethroplasty, in recent years, alternative materials have been developed using
tissue engineering. This study is devoted to the development of new tissue-engineered constructions for ure-
throplasty using cells of different tissue origins and biopolymers, which is an urgent problem of modern

medicine.

Aim. Experimental provision of a rationale for the possibility of using tissue-engineered constructions to replace

urethral defects.

Methods and materials. Two-staged, experimental, controlled study. Dedicated to the development of tissue-
engineered constructions (TEC) based on biopolymers seeded with mesenchymal stem cells or buccal epithelial
cells. The prepared TECs were implanted into the rabbit’s urethra wall in a acute trauma model. Comparison of the

results of the TECs usage with the “gold standard” — buccal urethraplasty was carried out.

Results. Urethrography showed similar results in all groups of animals, regardless the type of implanted mate-
rial. No urethral patency was found, and confocal microscopy of urethral cryosections revealed the presence of
nanoparticle-labeled mesenchymal stem cells / buccal epithelium cells with signs of their differentiation in the

urothelial direction in the mucous layer.

Conclusion. The possibility of using tissue-engineered constructions based on biopolymers containing autolo-
gous mesenchymal stem cells or buccal epithelium cells for experimental substitutional urethroplasty was shown.

The developed TECs can be used as an alternative to buccal urethroplasty in an experiment.
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@ AxryanmpHOCTD. [I/151 MCKTIOUEHNS CTIOXKHOCTEI!, BO3HMKAIOIINX B XOJIe TPa/[UI[VOHHbIX OTePATUBHBIX BMEIIATeTbCTB
B 00'beMe 3aMeCTUTEIBHON YPeTPOIIACTIUKY, B ITOC/IEHIE TOMbI paspabaThIBAIOTCS a/IbTEPHATIBHBIE MATEPHAIBI C UC-
[I0/Ib30BaHMEM TKaHeBOII MHXeHepyu. [laHHOe MCCIIeloBaHNe IIOCBALIEHO paspa0oTKe HOBBIX TKaHEMH)KEHEPHBIX KOH-
CTPYKLWIL A1 IVTACTUKM YPETPBI € VICIIO/Ib30BAHUEM K/ICTOK Pas3/IMYHOrO TKAHEBOTI'O IIPOUCXOXKAEHIA M OMOIIONUMEPOB,

YTO SAB/IAETCA AKTYaJIbHOM npo6neM0171 COBPEMEHHOV MEVILIVIHDI.

Ienb. DkcreprMeHTaNTbHOE 00OCHOBAHIE BO3MOXXHOCTI IIPMMEHEH ST TKAHEMHXKeHEPHBIX KOHCTPYKIIWIL /IS 3aMellje-

HIIsI 1e(DeKTOB yPETpBL.

Marepuansl u MeTOAbI. VccnenoBaHme AByX9TAIlHOE, SKCIIEpPUMEHTaIbHOE, KOHTpoupyeMoe. ITocesieHo paspaboT-
Ke TKaHenmKeHepHbIX KoHCTpykuuit (TVIK) Ha ocHOBe 6MOMONMMMEPOB, 3aCeNleHHBIX Me3€HXMMATbHBIMIU CTBOJIOBBIMI
KJIeTKaMI WM KIeTKaMu OyKKaabHoro amurenus. [Ipurorosnenusie TVIK MMITaHTHPOBau B ypeTpy KpomKa Ha MO-
Jienn ee ocTpoit TpaBMbl. IIpoBeieHo cpaBHeHMe pe3ynbraToB npuMeHenust TVIK ¢ 30moTeiM cTaHgapToM — GYKKab-

HOJ TIJTaCTUKOJA.

Pesynbrarsl. [Ipn yperporpadum MomydeHbI CXOXMe pe3yNbTaThl Y BCeX IPYII KUBOTHBIX, HE3aBICHMO OT TUIA MM-
IUTaHTMPOBAHHOTO MaTtepuaina. HapyieHnit mpoXoayMOCTy ypeTphl BBIABIEHO He OBIIO, @ TpU KOH(POKaTbHOI MUKPO-
CKOIIUM KPMOCPE30B ypeTpbl 0OHAPYKEHO MPUCYTCTBYE B CIM3UCTOM C/I0€ MEUYEHHDBIX HAHOYACTHUI[AMU Me3eHXMMaJlb-
HBIX CTBOJIOBBIX KJIETOK / KIE€TOK OYKKaJTbHOTO SIUTENNA C NMpUHAKaMU UX AupPepeHIMPOBKN B YPOTEINaTbHOM

HanpaBI€HUMN.

3akmrouenne. [TokazaHa BO3MOXXHOCTD VICIIONIb30BAHNA J/ISI 3aMECTUTENbHOI YPEeTPOIUIACTHKY B 9KCIIEPYMEHTATbHbIX
YCTIOBYSIX TKaHEVHXXEHEPHBIX KOHCTPYKLIMII Ha OCHOBE OYIOIIONIIMEPOB, COfepKalllX ay TOTIOTMYHble Me3eHXIMa/IbHbIe
CTBOJIOBBIE KJIETKM WJIU KJIeTKM OykKambHOro snutenus. Paspadoranubie TVIK MOXXHO MCIIONB30BaTh B Ka4eCTBE ajlb-
TEPHATUBBI OYKKaJIbHOI YPeTPOIIACTIKE B 9KCIIEPYIMEHTe.

@ Kntouesvie cnosa: yperpa; TKaHEVH)KeHePHbIE KOHCTPYKLIMM; KJIETKM GYKKa/TbHOTO SIINTENNs; TKAHEBas MH>KEHEePILs;

ypeTpoIlIacTHKA.
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INTRODUCTION

Surgery is the main treatment for the pathologies of
urethra diseases, and in some cases, it requires unconven-
tional approaches in planning and technique [1, 2]. There
are several options for replacement and augmentation
urethroplasty, the choice of which depends on the patho-
logical process location, etiology, and extent of the lesion.
The individual’s own tissues (e.g., preputium skin grafts,
skin of the penis, scrotum, perineum, grafts of the tunica
vaginalis of the testicle, grafts from the buccal mucosa, or
bladder mucosa) are used as implantable materials [3].

In addition to traditional flaps and grafts for replace-
ment urethroplasty, alternative materials are currently
being developed using tissue engineering, which are
aimed at eliminating difficulties observed in traditional
surgical interventions, associated with insufficient graft
length as well as complications in the donor area and an
increase in the intervention duration [4].

Our own experience of using tissue-engineered con-
structs containing mesenchymal stem cells (MSCs) to
replace bladder defects demonstrated MSC’s ability to
form structures similar to urothelium [5, 6], which en-
ables to expand the scope of their application.

Our research is focused on the development of new
tissue-engineered constructs for urethroplasty, using
cells of various tissue origin and biopolymers, which is
an urgent problem of modern medicine.

This study aimed to substantiate experimentally the
possibility of using tissue-engineered constructs to re-
place urethral defects.

MATERIALS AND METHODS

The study was two-stage, experimental, and con-
trolled. At stage 1 in vivo, the study included 10 sex-
ually mature nonlinear white male rats weighing
393.7 £ 29.97 g (350-444 g) within the analysis of scaf-
fold biodegradation.

At stage 2, the created tissue-engineered constructs
(TECs) were implanted in the models of acute urethral
trauma in experimental animals (rabbits). This stage of
the study included 31 sexually mature male chinchilla
rabbits weighing 3919.1 + 378.01 g (3,366-5,145 g).

The animals were kept under standard conditions in
accordance with the current regulatory documents and
were used in the study after a 2-week quarantine; no ex-
ternal signs of pathology nor abnormalities in general
behavioral reactions were noted.

Two types of scaffolds were prepared. For MSC in-
oculation, we used a porous matrix consisting of poly-
(D, L)-lactide (PL) and polycaprolactone (PC) (Fig. 1, a).

Fig. 1. Samples of prepared scaffolds: a — porous two-layer scaffold
based on PL + PC; b — flat two-layer scaifold based on PLG + PLC
Puc. 1. OGpasiibl NPUroTOBJIEHHBIX CKAD(OJI0B: @ — MOPUCTHI ABYC-
sofnbii ua [1J1 + TIK; b — nnockuit agycaoitusiit ua [T + TTJIK

The porous layer of the two-layer matrix, consisting
of poly (D, L)-lactide, created favorable conditions for
the subsequent cultivation of MSCs.

For urethroplasty using buccal epithelial cells
(BECs), atwo-layer scaffold based on polyhydroxyethers
was developed (Fig. 1, b). The inner layer that comes
into contact with urine was formed from poly-L-lac-
tide-caprolactone (PLC) (70/30) (h = 3.8 dl/g, Purac).
The solid- and liquid-tight structure provides a barrier
function (from urine) and mechanical strength to the
entire structure. The second layer, on which the buc-
cal epithelial cells were inoculated, was prepared with
poly-L-lactide-glycolide (PLG) (85/15) (h=3.13 dl/g,
Purac), which is most favorable for the cultivation of
BEC. The scaffolds were sterilized by ozonation.

The biodegradation of scaffolds was studied in
10 nonlinear white male rats. The scaffolds PL + PC and
PLC-PLG were implanted subcutaneously in rats.

Surgical protocol

Ten 1.0-cm-long transverse incisions (five on
each side) were made with the subject under general
anesthesia using preparations of tiletamine hydrochlo-
ride/zolazepam hydrochloride (Zoletil, Virbac SA,
France) at 25 mg/kg body weight administered intra-
muscularly and xylazine hydrochloride (Bioveta, Czech
Republic) as 2% solution at 1.0-1.5 ml administered in-
tramuscularly at the back, on both sides of the vertebral
line (Fig. 2). The first pair of incisions was for control, the

Fig. 2. Subcutaneous lmplantatlon of scaffoldﬁ in the rat back
Puc. 2. ToakoxkHasi iMniantaiust ckahosiio B 06/1aCTh CIIHHBI KPbICHI
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Fig. 3. Urethroplasty with implantation of the TEC, based on PL + PC
with MSCs: a — the urethra is exposed dorso-laterally; b — the lumen of
the urethra is opened; ¢ — TEC with MSC; d — comparison of the TEC
and the edges of the urethral defect

Puc. 3. ¥Yperporsiactika ¢ UMIJIaHTalMell TKaHEHHXKEHEPHOH KOH-
crpykuun, cocrosiei ua I[1J1 + 1K ¢ mesenxumasibHbIMH CTBOJIOBBI-
MH KJIE€TKaMH: @ — ypeTpa BblesieHa 10pco-arepaibio; b — BCKPBIT
MPOCBET yPeTPbl; ¢ — TKAHEHHKEHePHAasi KOHCTPYKIIHSI ¢ Me3eHXUMab-
HBIMH CTBOJIOBBIMH KJleTKaMK; d — cornocTaBJieHne TKaHeHHKeHepHolt
KOHCTPYKLHH U KpaeB jle(eKTa ypeTpbl

second and third pairs were for subcutaneous implanta-
tion of PL + PC scaffolds, and the fourth and fifth ones
were used for PLC-PLG scaffolds. The wounds were then
sutured, postoperative wounds were treated with an anti-
septic solution, and an aseptic dressing was applied.

The rats were withdrawn from the experiment af-
ter 1 and 4 weeks (five rats at each time) with the use
of tiletamine hydrochloride/zolazepam hydrochloride
(Zoletil, Virbac SA, France) and the muscle relaxant xy-
lazine hydrochloride (Rometar, Bioveta, Czech Repub-
lic) in doses five times higher than the therapeutic ones.
A macroscopic evaluation of the results was performed.

Stage 2 of the study included creation and implan-
tation of TECs on a model of acute urethral injury in
experimental animals. The rabbits were distributed
into three groups depending on the graft used: Group 1

Mechanical properties of scaffolds
MexaHmdeckue cBoiicTBa ckaddonmos

included 9 rabbits with a scaffold based on PL + PC
with MSCs implanted into the urethra dorsolaterally.
Group 2 consisted of 15 rabbits with a scaffold based
on PLG + PLC with BEC implanted. Group 3 included
4 rabbits which underwent buccal urethral grafting.

For the subsequent identification of cells in the ex-
periment in vivo, MSCs and BECs were labeled with
superparamagnetic nanoparticles of iron oxide (Fe,O,,
SPION).

The course of the surgical intervention is presented
in Fig. 3.

With the subject under general anesthesia (Zoletil,
Virbac SA, France, at 25 mg/kg body weight intramus-
cularly, and Rometar, Bioveta, Czech Republic, in the
form of a 2% solution at 1.0-1.5 ml intramuscularly),
ano. 6 Foley catheter was inserted into the bladder along
the urethra. The urethra with a spongy body was isolat-
ed using a longitudinal incision of the skin of the penis
3 cmalong the ventral surface; by blunt and sharp dissec-
tion on the left, a mucosal defect of 7 x 2 mm was made
on the dorsal surface. The rabbits of group 3 underwent
hydro-preparation of the buccal mucosa; a 1.5 x 0.5 cm
mucous graft was taken, which was cleaned of under-
lying tissue and fixed to the albugineous tunic of the
cavernous body and the edges of the urethral defect
with interrupted sutures (Vicryl 6/0). In animals of
groups 1 and 2, the scaffolds were attached to the edges
of the defect and the albugineous tunic of the cavern-
ous body with separate interrupted sutures (Vicryl 6/0).
The wound was sutured in layers. The urethral catheter
was fixed to the glans penis with an interrupted suture
and cut off at the meatus level. Antibiotic prophylaxis
was performed with cefazoline at 10 mg/kg adminis-
tered intramuscularly 1 hour before the surgery; addi-
tionally, in the postoperative period, cefazoline 10 mg/kg
was administered 3 times a day for 5 days intramuscu-
larly.

RESULTS

The objectives of our study included the study of
mechanical characteristics of scaffolds, which are de-
scribed in Table 1.

Table 1/ Tabnuya 1

Scaffold Width, mm Thickness, mm | Strength, MPa Elongation at rupture, % Elastic coefficient, MPa
PL + PC 3 1.2 0.19 + 0.09 159+34 1.68 + 0.09
PLG + PLC 3 0.2 0.22 £ 0.07 19.1 £ 4.1 2.16 £ 0.18
Note. p > 0,05.
@ UROLOGY REPORTS (St. Petersburg) 2020;10(3) ISSN 2225-9074
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The table reveals that a scaffold based on PLG + PLC
is more elastic and durable. During surgical interven-
tions, no suture eruptions were noted in any case. The
mechanical-strength characteristics of the scaffolds de-
termined as results of this study are comparable with
the corresponding characteristics of the native rabbit
urethra, described by Feng et al. [7].

To assess the toxicity of the materials used in scaf-
folds, namely, poly-L-lactide-caprolactone (PLC, 70/30)
and poly-L-lactide-glycolide (PLG, 85/15), the viability
of mesenchymal stem cells was determined in vitro un-
der conditions of their cultivation on synthesized poly-
mer films (Fig. 4).

Photos taken on day 1 after cultivation of MSCs
(Fig. 4) show that the cells retain their integrity,
spread equally well, and adhere both to the test and
control materials (glass). These criteria indicate the

Control (glass)

Light microscopy

Confocal microscopy

PLC, 70/30

viability of cells and the absence of toxicity of the ma-
terials.

When studying the biodegradation of scaffolds im-
planted subcutaneously in rats, partial biodegradation
of the implants was identified after 1 week, and full bio-
degradation was detected after 4 weeks (Fig. 5). In this
case, the greatest degradation of scaffold based on
PLG + PLC was macroscopically revealed after 1 week.

Thus, the study of new scaffolds based on poly-L-lac-
tide-caprolactone and poly-L-lactide-glycolide showed
that these matrices have good mechanical character-
istics. However, when comparing them, PLG + PLC
scaffolds revealed greater strength and elasticity. Bio-
degradation studies have shown that all scaffolds are
completely absorbed by week 4. When comparing them,
the biodegradation process occurs faster in PLG + PLC
scaffolds.

PLC, 85/15

Fig. 4. Human bone marrow mesenchymal stem cells aiter 1 day of cultivation on polymer films (light microscopy x4; confocal microscopy x40)
Puc. 4. Me3enxumHblie cTpoMasibHble KJIE€TKH KOCTHOTO MO3ra uesioBeKa vyepe3d | CyTKH KyJbTHBHPOBAHHs Ha MOJHMMEPHbIX MJEHKAX (CBeTOBast

MHKpOCKOTHS, x4; KoHoKaabHAs MUKpocKomus, X40)

Y >

Fig. 5. The process of scaffold biodegradation — the studied scaffolds (/, 2 — PL + PC; 3,4 — PLC + PLG) were implanted subcutaneously
in rats: @ — | week after implantation, the intervention zone is determined; b — after 4 weeks, the intervention zone is not visualized macro-

scopically

Puc. 5. Ilpouecc Guonerpagauuu ckadgosgoB — TMOAKOKHO KpbicaM HMIUIAHTHPOBaHbI Hccaenyembie ckaddomnpl (1, 2 — TLJI + T1K;
3,4 — TIJIK + I1JI'): @ — 4vepe3 | Hel. mocsie UMIMJIAHTALMU OTMpeeJsieTCsl 30HA BMELIATEIbCTBA; b — vepe3 4 Hel. MaKPOCKOIHUECKH 30Ha

BMelaTeJIbCTBa HE BUSYAJU3UPYETCs
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Fig. 6. Retrograde urethrograms: a — the lumen of the urethra is preserved; b — the extravasation of the contrast agent outside the lumen of the urethra
Puc. 6. Petporpajiibie ypeTporpaMMbl: @ — MPOCBET YPETPbl COXpaHeH; b — 9KCTpaBasallisi KOHTPACTHOTO BELLECTBA 3a MPEJIeJIbl POCBETa ypPeTpbl

To assess the state of the urethra in the postopera-
tive period, retrograde urethrography was performed in
all rabbits after autopsy (Fig. 6). In animals of all three
groups, the patency of the urethra was retained.

Fig. 6 demonstrates complete patency of the urethra;
no narrowing and diverticula were identified. In two
rabbits previously diagnosed with urethrocutaneous
fistula (group 2), extravasation of the contrast agent be-
yond the urethral lumen was noted (Fig. 6, b).

Thus, regardless of the type of material implanted for
replacement urethroplasty, the urethral lumen, a crucial
indicator, was preserved.

After the preparation of the urethra macro-prepa-
rations, the implantation zone was assessed; the results
are presented in Table 2.

Data presented in Table 2 demonstrate that by the
third month of follow-up, in some animals with tissue-
engineered constructs implanted, the urethral tissue
restored completely. Thus, the implantation zone could
be visualized only in 66.7% and 88.9% of experimental
animals of groups 1 and 2, respectively.

Macroscopic assessment of the implantation zone
showed no implant failure, narrowing, or diverticula of
the urethra in any group (Fig. 7).

In groups 1 and 2, 1 and 2 months after surgery, the
implantation zone was visualized in all rabbits (Fig. 7, a).

However, after 3 months, in groups 1 and 2, the implan-
tation zone was visualized in 66.7% and 88.9%, respec-
tively (Fig. 7, b). The buccal graft was clearly seen in all
animals (Fig. 7, c¢). Two previously described urethro-
cutaneous fistulas were found in the group of rabbits
with implanted TECs based on PLG + PLC with buc-
cal epithelial cells (Fig. 7, d). Statistical analysis did not
reveal a significant correlation between the implanted
materials and possibility of fistulous tract formation
(the significance level p of Fisher’s exact test in inter-
group comparison was >0.05).

To identify the presence of cells labeled with
nanoparticles in the biopsy specimen, cryosections
were prepared. SPION-labeled MSCs in the wall of the
urethra were assessed at different times after surgery
(group 1 rabbits). An intact urethra was used as a con-
trol (Fig. 8). Nuclei were stained with DAPI (blue) and
detected using a diode laser (405 nm). SPIONs were
visualized as red light on reflected laser scanning (504
nm). The preparations were additionally stained with
specific antibodies (cytokeratin AE1/AE3), secondary
antibodies labeled with FITC (green) (Fig. 8, urothe-
lium), and anti-aSMA antibodies (Fig. 8, muscle layer).

Fig. 7 presents the co-localization of nanoparticle-
labeled MSCs with AE1/AE3 cytokeratin-stained uro-
thelium, which proves the possibility of MSC differ-

Table 2 / Tabnuua 2
Macroscopic characteristics of the implantation zone
MaKPOCKOHI/I‘[eCKa}I XapaKTep]/ICTI/IKa 30HbI MMIUVIAHTALINN
Group Terms of Visualization of the Implant failure, |Implant visualization,| Diverticulum, | Narrowing, | Fistula,
(n) | autopsy, months | implantation area, n (%) n (%) n (%) n (%) n (%) n (%)
1 3 (100) 0 0 0 0 0
N(‘;)l 2 3 (100) 0 0 0 0 0
3 2 (66.7) 0 0 0 0 0
1 3 (100) 0 0 0 0 0
1\(1;).5)2 2 3 (100) 0 0 0 0 0
3 8 (88.9) 0 0 0 0 2 (22.2)
N&f 3 4 (100) 0 4 (100) 0 0 0
@) UROLOGY REPORTS (St. Petersburg) 2020;10(3) ISSN 2225-9074
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entiation into neourothelial cells. In the muscle layer,
nanoparticle-labeled MSCs were detected; however,
their co-localization with smooth muscle cells stained
with anti-aSMA antibodies was not noted. This ar-
rangement of the labeled cells indicates that MSCs
within the TEC implanted into the urethra are involved
in the formation of the muscle layer, but do not undergo
differentiation in the smooth muscles.

The presence of BEC labeled with nanoparticles in
biopsy samples in animals of group 2 was evaluated
using the same methods as in animals of the group 1
(Fig. 9).

Co-localization of BECs stained with AE1/AE3 cy-
tokeratin and those containing nanoparticles in group
2 at week 12 also indicated possible differentiation into
neourothelial cells. No co-localization was found in the
muscle layer, and no cells labeled with nanoparticles
were found in biopsy samples of group 3 and in intact
tissues.

Thus, data obtained by confocal microscopy reveal
conclusively not only the preservation of the viability of
cells used in the composition of the TECs for 3 months
but also their acquisition of properties characteristic of
urothelium.

CONCLUSION

As a result of the study, the possibility of using tis-
sue-engineered constructs based on biopolymers con-
taining autologous mesenchymal stem cells or buccal
epithelium cells for replacement urethroplasty under
experimental conditions has been conclusively de-
monstrated. These tissue-engineered constructs can
be used as an alternative to buccal urethroplasty in
experiments.

Obtaining superparamagnetic iron oxide nanopar-
ticles was supported by the Russian Foundation for
Basic Research (project no. 19-58-55001 China_a).
In vitro experiments (cell cultivation, development, and
preparation of tissue-engineered constructs) were con-
ducted under state assignment no. 0103-2019-0012.
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Fig. 7. Macro preparations of the rabbit urethra: a — visualization of the
TEC implantation zone (group 1); b — the TEC implantation zone is not
visualized (group 2); ¢ — visualization of the buccal graft; d — urethro-
cutaneous fistula (arrow)

Puc. 7. MakponpenapatTbl ypeTpbl KpoJliKa: @ — BH3yaslM3alldsi 30HbI
MMIUIAHTALMKY TKAHeUHXKeHePHOl KOHCTpyKUnu (rpynna 1); b — 3ona
MMIJIaHTAllMKd He BH3yasM3upoBaHa (rpynna 2); ¢ — BH3yasau3alus
OyKKaJbHOTO rpadra; d — ypeTpo-KOXKHBbIi CBHILL (CTpeJsKa)

Month 1

Month 2 Month 3 Intact urethra

0%,

Fig. 8. Confocal microscopy, visualization of nanoparticles in the mu-
cous layer at different time after implantation of TECs with MSCs.
The scale bars correspond to 100 pm

Puc. 8. KondokasbHas MHUKpPOCKONHUsl, BH3yasn3alusi HaHOYACTHIL
B CJH3HCTOM CJIOE HAa Pa3HbIX CPOKAxX MOCje WMIJIAHTAllWK TKaHEeHH-
YKEHEPHOH KOHCTPYKLHH C MEe3eHXHMaJIbHBIMH CTBOJIOBBLIMH KJIE€TKAMH.
MaciuraGuble oTpes3kn cootBeTeTBYIOT 100 MKM

Urothelium layer

Muscle layer

Fig. 9. Confocal microscopy, visualization of nanoparticles in the mu-
cous layer 12 weeks after implantation of TECs with buccal epithelial
cells . The scale bars correspond to 100 pm

Puc. 9. KoHtokanbHasi MHKPOCKOMHs, BH3yaJu3allis HaHOYACTHIL
B CJIM3UCTOM cJsioe depe3 12 Helesib Moc/e HMIJIAHTALMH TKaHEWH-
»kenepHoit koHnctpykuun (THK) ¢ kiaetokamu OyKkajabHOro 3nuTe-
st (Kb9). Macutabubie orpedku cootBetcTBy0oT 100 MKM
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