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mie y pisHuUx KkoHueHmpauisx. LUkipHi eudineHHs1 B. variegata, siki xapakmepu3yeanucsi Halieuwjoro akmuenicmro (HD50 = 0,5 mx2/mn), 6ynu euko-
pucmadi 0ns nodanbuiux docnidxeHb, de eu3Ha4anu 6MUE OCMOMUYHUX NPpomekmopis, dsogasleHMHUX KamioHie, aHmuokcudaHmis, xenamyo-
4020 azeHma ma iHzibimopa cepuHosux npomeas Ha 30amHicmb docnidxyeaHo20 cekpemy 00 ni3ucy KnimuH. Yci docnioxeHi kamioHu iH2i6ysanu
2eMonimuy4Hy akmueHicmb cekpemy B. variegata 3anexHo eid do3u, modi sik iH2i6imop cepuHoeoi npomea3su, gheHinmemuncynbgpoHingpmopud
(PMSF), nomimHo 3Hu3ue 2emosniimu4Hy akmueHicme AocnidxyeaHo20 wkipHo2o cekpemy. MoxHa npunycmumu, wjo 6ioakmueHi nenmudu cek-
pemy wkipHux 3an03 B. variegata martomb ¢hepmeHmamueHuli MexaHi3m Oii.

Knroyoei cnoea: 6ionoziyHo akmueHi Monekynu, amgpi6ii, 2eMonimu4yHa akmueHicmb, ceKpemu WKiPHUX 3as103.
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KneBckui HaumoHanbHbIV yHuBepcuteT umeHu Tapaca LlleBuyeHko, Kues, YkpanHa

FEMOJIMTUYECKAA AKTUBHOCTb CEKPETOB KOXHbIX XXENE3 AM®UBUN,
PACIMPOCTPAHEHHbLIX HA TEPPUTOPUU YKPAUHDI

BbideneHusi KOXHbIX ene3 amgpubull s18715910MCs MOMeHYuanbHbIM UCMOYHUKOM pa3Hoo6pa3HbIX UeHHbIX 6uoakmueHbIx Monekyn. Ha cezo-
OHs1 cpedu KOMIMOHEHMO8 KOXHbIX CEeKpemoe pa3iu4Hbix esudoe poda Amphibia HalideHo 6osbWoOe Kou4yecmeo eeujecme, obnadarowyux pasauy-
HbIMU Mmepanesmuyeckumu akmueHocmsimu. [TokazaHo, ymo oHu o6nadarom aHmu6akmepuasnbHbIMU, NMPOMUEo2PUGKO8bLIMU, aHMUNPOMO30Ui-
HbIMU, aHmuduabemuyecKuMuU, aHmuHeonnacmu4yeckumu, o6esz6onuearOUUMU U CHOMEBOPHbLIMU ceolicmeamMu. Yyumsbieasi 3mo, noay4ums oc-
HOGHYI0 UHGhopMayuto o0 ceolicmeax KOMIMTOHEHMO8 KOXHbIX CEeKPemos HeKomopbix UG08 3eMHOB00HbIX, HACesIIIoWUX MeppuUMopuUro YKkpauHsbl,
sensiemcs nepedoebiM 3adaHueM coepeMeHHOU 6uoxumuu Ons danbHeliweao uccredosaHusi Haubosee nepcrneKmMuUeHbIX U3 HUX. AHanu3 2emMosu-
3a apumpoyumose siesisiemcsi pacrnpocmpaHeHHbIM MemodoM MpPo8epKU UumomoKcuyHocmu uccrnedyembix eewyecms. JluogpunuszuposaHHbie
KOXHbIe ebldesieHuUsi, cocmosiuue u3 passiuyHbiXx 6UOaKMUEHbIX eeujecms, 6biU MPo8epeHbl Ha UX MOKCU4YHOCMb. Llesibio amoao uccrnedosaHusi
6b110 NpoaHanu3upogamb 2eMOIUMUYECKY0 aKMUBHOCMb KOXHbIX ebldesieHuli Bombina bombina, Bombina variegata, Bufotes viridis, Rana
temporaria, Pelophylax ridibundus u Pelobates fuscus u nony4ums AaHHble O 803MOXHOM MeXaHU3Me UX MOKCUKoJlo2u4ecko2o delicmeusi Ha
Mem6paHbl Kiemok Kpoeu. Cekpemsb! wecmu eudoe amgpubuli, yKka3aHHbIX 8blwe, UHKy6upoeanu c cycrneH3uel 3pumpoyumoe 8 pa3/iudHbIX KOH-
yenmpauyusix. KoxHble ebideneHus B. variegata, komopble xapakmepu308asiuchb 8bicokoli akmueHocmbto (HD50 = 0,5 mx2/mn), 6binu ucnonb3oea-
Hbl Ons1 anbHelwux uccredosaHull, 20e onpedesissiu 8JIUHUE OCMOMUYECKUX MPOMEeKMopos, d8yxe8asleHMHbIX KAMUOHO8, aHMuUoKcudaHmos,
Xenlamupyrouje2o azeHma u uHaubumopa cepuHoeux rnpomeas Ha crocobHocmb uccriedyeMo20 cekpema K siusucy kinemok. Bece uccnedoeaHHbie
KamuoHbl UH2ubuposaslu 2eMOJIUMUYECKYI0 aKmueHocmb cekpema B. variegata @ 3asucumocmu om 003bi, moada KaKk UH2ubumop cepuHo8bIx
npomeas, gpeHunmemursncynbgpoHungpmopud (PMSF), 3amemHo cHU3UsI 2eMOTUMUYECKYH0 aKmMUBHOCMb Ucc/iedyeMo20 KOXHO20 cekpema. MoxHo
npednosnoxums, Ymo 6uoakmueHble nenmudbl ceKkpema KOXHbIX esne3 B. variegata umerom ¢ghepmeHmamueHbIli MexaHU3M delicmeus.

Knroyeenie crnoea: 6uonozuyecku akmueHble MOIeKy bl, amgubuu, 2eMosIumuYeckasi aKmueHOCMb, CeKpembl KOXHbIX JKese3.
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THE EFFECT OF COMPOUND DM509 ON KIDNEY FIBROSIS IN THE CONDITIONS
OF THE EXPERIMENTAL MODEL

Kidney fibrosis is a key event in the development of chronic kidney disease, leading to end-stage renal failure. Unfortunately,
there are now few drugs capable of preventing fibrosis in the kidneys, which is accompanied by the progression of chronic
kidney disease in the terminal stage of renal failure. The results show the effectiveness of the use of a new dual-acting agent
DM509 in the prevention of renal fibrosis using a model of unilateral obstruction of the ureter in mice. DM509 is both a farnesoid
X-receptor agonist and a soluble epoxyhydrolase inhibitor. In this study, there were 8-12 week old C57BL/6J males undergoing
surgery, which led to the development of unilateral ureteral obstruction and a control group. Mice received DM509 (10 mg/kg/day)
or DM509-free solution together with drinking water for 10 days the day before surgery. Samples of kidney and blood tissues
were collected at the end of the experiment. In the unilateral ureteral obstruction group, kidney dysfunction was detected, which
was accompanied by increased urea nitrogen content in the blood compared to the control group (63 7 vs. 34 * 6 mg/d). The
reduction of urea nitrogen in the blood by 36 % in mice with unilateral ureteral obstruction treated with DM509 is shown
compared to mice with this pathology without treatment, which in turn proved the effectiveness of DM509 in preventing renal
dysfunction. In mice with unilateral ureteral obstruction, which did not receive DM509, the development of kidney fibrosis with a
high content of hydroxyproline in the kidneys and also increased collagen content in histological sections of the kidneys were
detected. In the DM509 group, the renal and collagen hydroxyproline content were 34-66 % lower, indicating the effectiveness of
this agent in the treatment of renal fibrosis. Thus, we have shown that the new DM509 is effective in preventing renal dysfunction
and renal fibrosis using a murine model of unilateral ureteral obstruction.

Keywords: soluble epoxide hydrolase inhibitor, farnesoid x receptor agonist, kidney fibrosis.

Introduction. Renal fibrosis is considered as critical
pathophysiological event in the development and
progression of chronic kidney disease (CKD). Progressive
CKD results in end-stage renal disease (ESRD), which is
the common clinical end point for all progressive renal
diseases [3]. The common CKD etiologies and the
consequent ESRD include diabetes, hypertension,
glomerulonephritis, acute kidney injury, and chronic
pyelonephritis. ESRD is a major burden to the health care

system and a large percentage of the patients are
inevitably placed on dialysis and ultimately require
transplantation [3, 16]. The ESRD burden on health care is
caused largely due to the lack of an effective anti-fibrotic
agents that can target CKD.

Indeed, little success has been made over the past
decade in developing agents or therapies that can
prevent renal fibrosis to slow the progression of CKD to
ESRD [23]. Currently, angiotensin-converting enzyme
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inhibitors and angiotensin Il receptor blockers are used to
reduce proteinuria and slow CKD progression [6].
Nevertheless, these renin-angiotensin system drugs have
incomplete efficacy in preventing renal fibrosis and CKD
progression. Clinical trials targeting other mechanisms
have failed, including the nuclear factor E2-related factor 2
inducer bardoxolone [4]. and the endothelin receptor
blocker avosentan [17].

We recently developed a bifunctional molecule DM509,
that concurrently acts as a farnesoid X receptor (FXR)
agonist and soluble epoxide hydrolase inhibitor (sEHi) and
demonstrated its marked anti-fibrotic action in liver disease
models [10]. FXR is a ligand activated transcription factor
and is a member of the nuclear receptor superfamily that is
highly expressed in liver and kidney [19, 22]. Several
recent studies demonstrated anti-fibrotic action for FXR
agonists in liver and kidney disease models [7, 16, 21]. A
strong renal anti-fibrotic action is also known for sEHi in
several published studies [2, 12, 13, 14]. Considering the
promising anti-fibrotic action in liver disease and potential
to treat kidney fibrosis, we determined anti-fibrotic action
for the novel bifunctional FXR agonist and sEHi, DM509, in
a mouse renal fibrosis model.

Materials and methods. This study was approved and
conducted according to guidelines of the Institutional Ani-
mal Care and Use Committee of the Medical College of
Wisconsin. The Biomedical Resource Center at the
Medical College of Wisconsin housed animals with free
access to water and food and a 12/12h light-dark cycle.
Male C57BI/6J mice (8-10 weeks old) were purchased from
Jackson Laboratories, Bar Harbor, ME. Mice were
administered 2.0 % isoflurane to induce anesthesia prior to
UUO surgery. UUO surgery was conducted by obstructing
the left ureter proximal to the renal pelvis using a 6-0 silk
tie [14, 19]. Mice with sham surgery went through the same
procedure as the UUO mice except that the ureter was not
ligated. An experimental protocol was designed to
investigate if our novel molecule DM509 can prevent the
development of renal fibrosis. Mice went through UUO
surgery 24 hours after the start of DM509 treatment
(10 mg/kg/d, p.o., n =6) or vehicle (n =6) and blood and
kidney tissue were collected 10 days following UUO
induction. A schematic of the experimental protocol is
shown in Fig. 1. DM509 drinking solution was prepared
with a mixture of DMSO (0.05 %) and cyclodextrin (0.5 %).
The vehicle was combination of DMSO (0.05 %) and
cyclodextrin (0.5 %) given to mice in drinking water. At the
end of the experimental protocol, mice were euthanized for
blood and kidney tissue collection. The kidney tissue was
processed for biochemical, histology, and gene expression
analysis. Serum was separated from the blood and used
for biochemical analysis of blood urea nitrogen (BUN). Kid-
ney hydroxyproline levels were measured using a commer-
cially available kit (Sigma Aldrich, USA). BUN was meas-
ured using a kit from Arbor Assay, USA and monocyte
chemoattractant protein-1 (MCP-1) was measured using kit
from R&D Systems, Inc., USA. Renal mRNA expression of
several fibrotic [fibronectin, a- smooth muscle actin
(a-SMA)] and inflammatory (TNF-o, IL1B3, IL-6) were
studied by Real Time-PCR (RT-PCR) analysis. RNeasy
Mini Kit (QIAGEN, CA, USA) was used according to the
manufacturer's protocol and messenger RNA (mRNA) was
prepared from each sample homogenate. The mRNA sam-
ples were quantified spectrophotometrically and 1 ug of
total RNA was reverse-transcribed to cDNA using iScript™
Select cDNA Synthesis Kit (Bio-Rad, Hercules, CA, USA).
Gene expression was quantified by iScript One-Step RT-
PCR Kit with SYBR green using the MyiQ™ Single Color
Real-Time PCR Detection System (Bio-Rad Laboratories,

Hercules, CA, USA). Dissociation curve analysis was ac-
complished with iQ5 Optical System Software, Version 2.1
(Bio-Rad Laboratories, Hercules, CA, USA) and each am-
plified sample analysed for homogeneity. Denaturation was
done at 95 °C for 2 min followed by 40 cycles conducted at
95 °C for 10s and at 60 °C for 30s. All samples were run in
triplicate and fold change in gene expression compared to
controls determined by comparative threshold cycle (Ct)
method. Target gene expression levels were determined by
normalizing Ct values to two housekeeping genes. Statisti-
cal analyses were carried out using six samples from each
experimental group and comparing to the control group.
Renal tissues were fixed in 10 % formalin, sectioned a
4 uym thickness, mounted on slides, and stained with
Picrosirius Red (PSR) (Alfa Aesar, Tewksbury, MA) for
histological examination at a 200x magnification using NIS
Elements AR version 3.0 imaging software (Nikon instru-
ments Inc., Melville, NY, USA). PSR stained kidney tissue
sections was used to determine collagen-positive renal
interstitial fibrosis levels. Histopathological changes were
scored as published previously and scores presented as a
percentage area-fraction relative to the total area analysed.
Kidney interstitial fibrosis (PSR-collagen positive areas)
scoring was performed in a blinded fashion by two observ-
ers. All data are expressed as mean + S.E.M. GraphPad
Prism® Version 4.0 software was utilized to conduct a one-
way ANOVA followed by Tukey's post-hoc test to establish
statistical significance between groups (Graph Pad Soft-
ware Inc, La Jolla, CA, USA). Two-tailed unpaired Stu-
dent's t-test was applied to determine statistical signifi-
cance between groups. A P < 0.05 was deemed significant.

Results and discussion. In the present study we
determined the ability of our novel dual acting molecule,
DM509, to prevent kidney dysfunction in a mouse renal
fibrosis model. We assessed renal dysfunction by
measuring the BUN level. BUN is considered an
important marker for kidney dysfunction. BUN measures
urea in the blood and urea is the primary metabolite
derived from dietary protein and tissue protein turnover.
Urea is freely filtered at the glomerulus but not secreted,
and it is reabsorbed by the renal tubules. In addition, as
urine flow rates decrease, more urea is reabsorbed [1].
Therefore, BUN levels are inversely correlated with the
decline of kidney function. The results of the current study
demonstrate that there is kidney dysfunction with a 2-fold
higher BUN level in the UUO mice compared to sham
(63 £ 7 vs. 34 £ 6 mg/dL). Interestingly, DM509 prevented
BUN level elevation and it was 36 % lower in the DM509
treated mice compared to the mice treated with vehicle
(40 £ 8 mg/dL). These finding indicate that DM509
prevents kidney dysfunction in the UUO renal fibrosis
model. It is important to note that sEH inhibitors and
farnesoid receptor agonists are known to have beneficial
effects on kidney function. The protective effects of sEH
inhibitor have been reported in renal fibrosis [13, 14]
hypertensive kidney injury and diabetic kidney injury
models [5, 10]. Similar kidney protective effects are also
reported for farnesoid receptor agonists in renal fibrosis
[15], diabetic nephropathy [21] and renal ischemia
reperfusion injury [7]. The present study demonstrates the
novel finding that the dual acting molecule that
simultaneously act as sEH inhibitor and farnesoid
receptor agonist, DM509, prevents renal fibrosis
progression in the UUO mouse model. Renal fibrosis is
the clinical hallmark for CKD and considered the most
important predictor of long-term CKD prognosis [16].
Renal fibrosis progression is the result of an excess
accumulation of connective tissue, primarily collagen. In
the present study, we have used quantitative method to
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determine kidney collagen content by measuring tissue
hydroxyproline levels. The spectrophotometric-based
hydroxyproline assay is one of the few that allows for
actual quantitation of collagen content. The assay is
based on the fact that all collagens contain globular
domains and share the common structural motif of triple
helical segments. This triple helical structure is composed
of three a—(polypeptide) chains and each chain consists
of a repeating triplet amino acid sequence containing
hydroxyproline. Hence, based on the absolute
hydroxyproline quantitation, the collagen amount and
concentration in tissues can be detemined [8]. As such, in
the present study, we measured kidney hydroxyproline
content in the experimental groups. We found that the

UUO mice developed marked kidney fibrosis with
elevated kidney hydroxyproline content (213 £ 11 vs.
49 + 9 yg/mg protein) and DM509 treatment prevented
the elevation of hydroxyproline level by 34 %
(140 = 9 ug/mg protein). The effect of DM509 treatment
on kidney fibrosis was further assessed using a semi-
quantitative histological method. Our data found that
DM509 treatment prevents kidney fibrosis by reducing
collagen positive kidney fibrotic area in UUO mice. The
vehicle treated UUO mice had higher collagen positive
area compared to sham (13+2 % vs. 1.1 £ 0.1 %) and
DM509 reduced the collagen positive area by 66 %
(4.4 £0.7 %) (Fig. 1).

DM 509 treatment (10 mg/kg/d) in drinking water/Vehicle in drinking water
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Fig. 1: A schematic describing the experimental precool (A).
Semi-quantitative measurement of collagen positive fibrotic kidney area in different experimental groups (B).
A representative photomicrograph depicting collagen positive kidney fibrotic area (black arrows) in different experimental groups (C).
*P vs. Sham-Control; *P vs. UUO-Control, N = 5-7

Prevention of renal fibrosis has been demonstrated by
sEH inhibitors in several experimental disease models
including UUO renal fibrosis models [11, 13, 14]. Anti-
fibrotic action for farnesoid x receptor agonists has also
been reported in several disease models including UUO
renal fibrosis model [15, 21]. In the present study we
provide novel evidence that the dual acting molecule that
acts as a sEH inhibitor and farnesoid x receptor agonist,
DM509, has excellent ability to prevent renal fibrosis in
UUO mice model.

In the present study, we assessed kidney fibrotic
mediators and inflammation in UUO mice treated with
DM509. Fibrotic marker genes express several critical
proteins that form the extracellular matrix in the kidney. It

is important to note that kidney extracellular matrix
formation is an important event in the kidney fibrotic
process [16]. We found that the vehicle treated UUO mice
had 2-3-fold higher kidney expression of o-smooth
muscle actin (¢-SMA) and fibronectin compared to sham,
and DM509 treatment reduced expression of these
fibrotic genes in the UUO mice by 40-60 % (Fig. 2). We
also found that UUO mice had higher kidney expression
of several pro-fibrotic inflammatory markers (TNF-o, IL18,
IL6) in the vehicle treated UUO mice compared to sham,
and DM509 treatment prevented inflammatory gene
expression in the UUO mice (Fig. 2).
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Fig. 2: Kidney mRNA expressions of inflammatory marker genes in different experimental groups (A-C).
Kidney mRNA expressions of a-smooth muscle actin (¢-SMA) and fibronectin in different experimental groups.
*P vs. Sham-Control; *P vs. UUO-Control, N = 5-7

These findings are consistent with previous studies
demonstrating sEH inhibitors [13, 14] and farnesoid x
receptor agonists [7, 15, 21] prevent gene expression of
fibrotic markers and pro-fibrotic genes in several kidney
disease models.

Conclusion. In the present study, we present exciting
data on a novel molecule that simultaneously acts as a
sEH inhibitor and farnesoid x receptor agonist, DM509.
We provide convincing evidence that this novel dual-
acting molecule, DM509, can prevent renal fibrosis
development in the UUO renal fibrosis model. Overall,
DM509 has potential to be developed as a novel kidney
anti-fibrotic agent to treat CKD and prevent progression to
ESRD and dialysis.
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BMNJIMB CNOJTYKX DM509 HA ®IBEPO3 HUPOK
B YMOBAX EKCMEPUMEHTANbLHOI MOAENI

@Pi6bpo3 HUPOK € K/1H0408010 M0Ji€0 8 PO38UMKY XPOHIYHO20 3aX80PIOBaHHSI HUPOK, W0 npu3eodums Ao mepMiHanbHOi cmadii Hupkogoi Hedo-
cmamHocmi. Ha anb, 3apa3 maso nikapcbkux 3acobie, 30amHux 3anobizamu ¢i6po3y e HUpKax, Wo cynpoeodXyembCsl MPo2pecicro XPOHiYHO20
3axeoprosaHHs HUPOK ¥ mepMiHanbHil cmadii Hupkoeoi HedocmamHocmi. OmpumaHi pe3ynbmamu 3 UKOPUCMaHHsIM Modesli 0GHOCMOPOHHbLOT
o6cmpykuii ce4oeody e muweli nokasyroms eghpekmueHicmb 3acmocyeaHHsI HO8020 azeHmy nodeiliHoi 0if DM509 ons 3ano6izaHHSI HUPKOBOMY
¢i6po3y. DM509 € odHoyacHO a2oHicmoM ¢hapHe30i0H020 X-peyenmopa ma po34yuHHO20 iH2i6imopa enokcudzioponasu. Y ybomy O0cCiOKeHHi
6yno e3samo 8-12-muxHeeux camyie C57BL/6J, sikux niddanu xipyp2i4yHOMy empy4aHHI, WO nNpu3eodusio 3o po3euUmMKy OOHOCMOPOHHLOI 06-
cmpykuii ce4oeody, ma koHmposbHy 2pyny. Muwi npomsizom 10 dHie ompumyeanu DM509 (10 m2/k2/006a) abo po34uH, ujo He Micmums DM509,
pa3oM i3 numHor 000t 3a deHb Ao onepauyil. 3pasku mkaHuUH HUPOK i Kpoei 6ynu 3i6paHi e KiHyi ekcnepumeHmy. Y 2pyni 3 0OHOCMOPOHHBLOK
o6cmpykuieto ceyoeody 6yna eusienieHa QUchYHKUisi HUPOK, WO cynpoeodxyeanacsi nideuweHUM eMicImom a3omy ce4o8UHU 8 Kpoe&i MopieHsIHO 3
KOHmMposibHoto 2pynoto (63 7 vs. 34 x 6 me/d). [MokazaHO 3HWXKEHHS1 eMicmy azomy ce4oeUHU 8 Kpoei Ha 36 % y muweli 3 0OHOCMOPOHHLOI 06-
cmpykuiero ceqoeody, siki ompumyeanu DM509, nopieHsiHo 3 Muwamu 3 daHoro namorsnogzieto 6e3 nikyeaHHsi, Wo, y ceoro yepay, doeodusio eghek-
mueHnicmb DM509 dns 3ano6izaHHs HUpKoeili ducgyHKuii. Y muweli 3 00HOCMOpPOHHLOK 06cmpyKyieto ceyoeody, wyo He ompumanu DM509, 6yno
8usIeIeHO Po38UMOK hi6po3y HUPOK 3 NideUW,eHUM 8MiCIMOM 2uGPOKCUMNPOJIUHY 8 HUPKaxX i nideuwieHuli emicm KonazeHy e 2icmoso2iqyHux 3pizax
HuUpoK. Y epyni, ujo ompumana DM509, emicm 2udpoKcunposiuHy 8 HUpKax i konazeHy 6ynu Ha 34-66 % Huxx4e, ujo0 8Kkalye Ha eheKmueHicmb Ybo-
20 azeHmy 8 slikyeaHHi HUpKogoz2o pi6po3y. Takum YUHOM, MU noka3sanu, wo Hosuli DM509 egpekmueHuli Ans 3anobizaHHA OUCYHKYIT HUPOK i
Hupkoeomy ¢hi6po3y 3 sUKOPUCMaHHAM MUWUHOT MOOesli 3 0OHOCMOPOHHbLOI 06CcMpYyKyieto ce4o80dy.

Knro4oei cnoea: po3yuHHull iH2i6imop enokcidzidpona3su, acoHicm ¢ghapHe30i0HUX X-peyenmopis, pi6pPo3 HUPOK.
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BNMUAHWE COEAWHEHUS DM509 HA ®UBPO3 NOYEK
B YCNTOBUAX 3KCNEPUMEHTAJIbHOW MOAENN

QPubpo3 noyek sinsIeMCs KI0Ye8bIM COGbIMUEM 8 pa3sumuuU XpPOHUYECKO20 3abosieeaHusi novek, Ymo npueodum K mepmuHanbHol cmaduu
noyeyHoli Hedocmamo4Hocmu. K coxaneHuro, celivyac masno siekapcmeeHHbIx cpedcme, crnocobHbIx npedomepawams hubpo3 e noykax, conpo-
soxdarowulicsi npoepeccuell XPOHUYECKO20 3abosieeaHuUsi MoYeKk 8 MmMepMuHasibHOU cmaduu rnoyeyHol HedocmamoyHocmu. [lony4eHHble pe-
3ysbmambl ¢ UCnonb308aHueM Modesiu 0OHOCMOPOHHel 06CMPYKYUU MOYemMoOYHUKa y Mbiwel nokasbleaom 3ghgheKkmusHocmb HO8020 a2eHma
deoliHozo Oelicmeusi DM509 dnsi npedomepaujeHusi noye4yHoeo ¢hubpo3za. DM509 sienssemcsi oOHOBPEMEHHO a20HUCMOM ¢hapHe30udHo20 X-
peuenmopa u pacmeopumMo20 uHaubumopa enokcudzaudponasbsl. B amom uccnedoeaHuu 6binu e3simbi 8-12-HedesnbHble camybl C57BL/6J, komo-
pble nodeepanuck XupypauyeckomMy emewamesibcmey, Ymo npueoodusio K pa3eumuro 0OHOCMOPOHHel 06cmpyKyuu Mo4emoYyHuKa, U KOHMpPOJb-
Has epynna. Mbiwu e meyeHue 10 OHeli nony4yanu DM509 (10 me/ke/cymku) unu pacmeop, He codepxawjuli DM509, emecme ¢ numbeeol eodoli 3a
OdeHb 9o onepayuu. O6pa3ybl mkaHeli MoYeK U Kpoeu 6biniu cobpaHbl 8 KOHYe 3KcrnepumeHma. B epynne ¢ odHocmopoHHeli o6cmpykyueli Moye-
movyHuka 6bin1a o6HapyXeHa GUCYHKUUSI MOYeK, CONMpoeoXxoarousasicsi MoebIWeHHbIM codep)kaHUeM a3oma MOo4Ye8UHbI 8 KPpO8U M0 CPagHEeHUIo C
KoHmposbHoU 2pynnoli (63 £ 7 vs. 34 * 6 m2/c). [TokazaHo CHUXKeHUe codepiKaHUsi a3oma Mo4YeeUHbl 8 Kposu Ha 36 % y Mbiweli ¢ 0OHOCMOPOHHeU
o6cmpykyueii MOYemoYHuUKa, komopable nosnyy4anu DM509, no cpasHeHuto ¢ Mblwamu ¢ OaHHOU namosozueli 6e3 1e4YeHusl, Ymo, 8 ceoro o4epedb,
0doka3sbieasno agpgpekmueHocmb DM509 e npedomepawseHuu nov4e4Hol AuchyHkyuu. Y mbiweli c 0OHOCMOpPOHHel o6cmpykyueli MOYeMOYHUKa,
He nony4uswux DM509, 6b110 o6HapyxeHO pazsumue ¢hubpo3a noyek ¢ MoebiWeHHbIM codep)XxaHueM 2uGPOKCUINPOJIUHa 8 MoYKax U MoebIWeHHoe
codepxaHue KoJisla2eHa 8 2ucmoJio2u4ecKux cpesax noyek. B epynne, nonyyuesweti DM509, codepxaHue 2uGpoKcunposiuHa 8 noyYykax u KosnazeHa
6b110 Ha 34-66 % Huxke, YmO yKa3bieaem Ha 3¢hheKmueHOCMb 3MO20 azeHma 8 JieYeHUU noYyeyHoz2o ¢pubposa. Takum obpa3om, MbI rokKasanu,
4ymo Hoesblli DM509 aghgpekmueeH dns npedomepauwjeHusi OucgyHKUUU MoYeK U MoYe4yHo20 ¢hubpo3a c ucrnosib308aHUeM MbIWUHOU Modesnu ¢
odHOoCcmopoHHel o6cmpykyueli MOYeMOYHUKa.

Knroyeenie cnoea: pacmeopumsbiii uH2u6umop anokcudaudpona3sbl, a20HUCM ¢hapHe30UOHbIX X-peyenmopoe, pubpo3 novex.
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MOKA3HUKM OEAKMX KOMMOHEHTIB CUCTEMU AKTUBALLII NNA3MIHOMEHY
MPU PAKY CEHOBOIo MIXYPA

Pak ceyoeozo mixypa (PCM) npodoexye 6ymu 3axeoprogaHHsIM 3 8UCOKUM MOKa3HUKOM cmepmHocmi. Pak ceyoeozo mixypa
€ wocmum Ons qosoeikie ma ciMHadussimum Onsi XiHOK 3a 4acmomoro 3/105IKICHUM YMeOpPeHHsIM y 8cboMy ceimi. IHeasis ma
Memacma3syeaHHs1 3JI0SIKICHUX MyXJIUH 3yMoeJieHi nmocniidosHicmio npouyecie, ceped siKUX — empama KJIIimUHHO-KIiMUHHOT
ma/a6o KnimuHHO-MampuKcHoI adze3ii, mpomeosiz ma iHOyKYist aHziozeHe3y. Pi3Hi cucmemu npomeas 3adisiHi 8 yux npouyecax,
ocobnueo 8 npoyeci iHeasii ma pozsumky memacma3sie. O9Hiero 3 makux cucmem rnpomeas € cucmema akmusauii nnasmiHoze-
Hy (All) abo ¢hi6puHoni3zy. 3miHu e 6anaHci cucmemMu akmuseayii nna3miHozeHy docnidxeHi npu 6azamboXx munax 3J105IKiCHUX
HOB0YymMeEOopeHb i MOXymb He MifbKu ceidqyumu npo hyHKyioHy8aHHs yiei cucmemu, ane i Mamu MPo2HOocCMuYHe 3Ha4yeHHs. pu
3/105IKiCHUX HOB0YMBOPEeHHAX KOMIMOHeHmu uyiei cucmemu 6epyms y4acmsb y pocmi, iHeasii ma Memacma3syeaHHi nyx/uH, ennu-
e8aroyu Ha npoyecu KNimuHHOI Migpayii ma aHziozeHe3y. OCHOBHUM i exxe dobpe AocidXKeHUM KOMIMOHEHMOM cucmemMu aKkmu-
eauii nna3miHozeHy € cepuHoea npomeiHa3za — akmueamop rna3mMiHo2eHy ypokiHa3Ho2o muny (urokinase-type PA), ckopo4yeHo
uPA. Ha eidmiHy eid uPA, akmueamop nna3miHo2eHy mkaHuHHoz2o muny (tPA) xapakmepu3yembcsi eucokoro agpiHHicmro 0o
pi6bpuHy i 6epe yyacmb y mpom60s1i3i. Y mkaHuHax nyxsiuH cuHme3syromscsi o6udea munu akmueamopie niasmiHozeHy: tPA ma
UPA. Hali6inbwe 3Ha4YeHHs1 ceped iH2ibimopie ¢ibpuHoni3y mae iH2i6imop akmueamopa nna3mMiHo2eHy nepwozo muny (PAI-1),
3anyyeHuli 0o namozeHe3y 6azambox cepyeso-cyOUHHUX 3axe0pto8aHb, @ MaKoX 00 3/105IKICHUX OHKOJ1I02iYHUX HO80YMEBOPEHb.
Memoro daHoz2o docnidxeHHs1 6yno euseumu 3MiHU eMicmy akmueamopa fnia3MiHo2eHy mkaHuHHozo muny tPA ma PAI-1 y
nna3mi kposi xeopux Ha PCM npu pi3Hux cmadisix 3axeoproeaHHsi. Y docnideHHi 6panu yyacmb 40 4osoeikie, y sikux 6ye ee-
pudbikoeaHutli diaczHo3 — PCM. Bmicm tPA ma PAI-1 y nepedonepayiliHiti nna3mi kposi eusHa4anu iMyHoghepMeHmHUM MemodomMm
y modudbikauii ELISA. Y xo0i docnidxeHHs 6yno ecmaHoeneHo 3miHu emicmy tPA ma PAI-1 y nna3mi kpoei Ha pisHux cmadisx,
w0 Moxxe xapakmepu3syeamu picm ma iHeasilo nyxsiuH i nonoeHuUMu icHyro4i eidomocmi w000 3axeopro8aHHs.

Kmo4oei cnoea: pak ce4oeo20 Mmixypa, tPA, PAI-1, cucmema akmuseauii nna3miHo2eHy.

BcTtyn. Pak ceuoBoro mixypa (PCM) € woctum ans 4o-
JOBIKIB Ta CIMHaAAUATUM OS5 XKIHOK 3a 4acTOTOK 3M0SKic-
HUM YTBOPEHHSAM y BCbOMy CBITi [21]. Cepen 3nosKiCHUX
HOBOYTBOPEHb CevyocTaTeBOl CUCTEMU BiH € HanlyacTilumMMm
nicns paky npoctatu. lMaTonoriyHa ricTonoris cBig4YnTbL NPo
Te, wo 6Ginbwe 90 % PCM € kapuuMHOMOW nepexigHoro
enitenito. binbw TOro, 4acrora BWHUKHEHHS PCM vy
3-4 pasu BuLLa B YOMOBIKIB, aHiX y xiHok [11, 21].

IHBa3is Ta MeTacTaszyBaHHS 3MOSAKICHUX MyXJIMH 3yMOB-
NeHi NOoCNiAOBHICTIO NpoUeciB, cepeq SKUMX — BTpaTta Kiii-
TUHHO-KNITUHHOI Ta/abo KNiTMHHO-MaTPUKCHOI aaresii, npo-

Teoni3 Ta iHAyKuia aHrioreHedy [3, 8]. Pi3Hi cuctemun npo-
Teas 3agisfHi B LMx npouecax, ocobnmeo B Npoueci iHBasii
Ta po3BMTKY MeTacTasiB. OgHielo 3 Takux cucTem npoteas
€ cuctema aktuBalii nnasmiHoreHy (All) abo cibpuHoniay.
ATl KOHTPOMIOE He TiNbkuM BMICT pibpuHY B cyamHax, ane
Oepe yyactb y bGaratbox isionoriyHMX i NaTonorivyHMX
npouecax. Npu 3nosiKiCHUX HOBOYTBOPEHHSX KOMMOHEHTU
uiei cuctemm 6epyTb yyacTb Yy poCTi, iHBasii Ta meTacTasy-
BaHHI NyXNWH, BNAMBa4YM Ha Npouecu KNiTMHHOI Mirpauii
Ta aHrioreHedy. 3MiHM B H6anaHci cuctemm akTmBauii nnas-
MiHOreHy gocnigpkeHi npu Garatbox TUNax 3rosiKiCHUX HO-
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