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BUTD CIIOCOODI IOy YeHNsI JOCTATOYHOTO KOIMIeCTBa reHe-
tidecku Mopuduuuposanubix EK-kmetok. Llempio paboTst
6b10 cpaBHeHMe addexTrBHOCTH TpaHcayKunu EK-kire-
TOK IBYMsI BapMaHTaMI JICHTUBYPYCHBIX JaCTHI] HA OCHOBE
BeKTOpHbIX KacceT BaEV-TR n VSV-G.

Marepuanbl n meToabl

B pabore mcronb3oBanu MOHOHYK/IeapHbIe KIETKY IIepu-
(bepudeckoil KpoBM ABYX 3LOPOBBIX LOHOPOB. IlepBuuHas
Kynbrypa EK-Kierok 6bIma monmydeHa ¢ MCHOTb30BaHUEM
Habopa CD3-pgerteniny, mocye 4ero KJIeTKM Ky/IbTUBUPOBa-
JIMCH B TIONTHON pocToBoii cpene PRMI-1640 ¢ mo6aBneHnem
VJI-2 500 E[l, 72 gaca mepep TpaHCAYKILMelT; TakoKe ObIIN
UCIIONIb30BAHbI [IBA JICHTUBMPYCHBIX BEKTOpPA OT/INYHBIX
MeX[y co0oil IIa3MuUEoil 060/MIOYKY, B IEepBOM BapyaH-
Te ucnonb3osanacb pMD2.G, xopupymomas MOBEPXHOCT-
HBIIl IMKoNpoTenH G BUpyca BEe3MKYIAPHOTO CTOMATHUTA
VSV-G, Bo Bropom BaEV-TR, xopupyouas Mopuduumpo-
BaHHBII ITIMKOIPOTENH 000JI0UKM peTpoBupyca 6abynHa.
[Tnasmupsr psPAX2, copepskamas rensl gag-pol u pUltra,
Kofupymolast TeH pernoprepHoro 6enka EGFP, Bxomgnmm B
cocTaB 000MX BapMaHTOB. B Ky/IbTypa/bHBIil IJIAHIIET Ca-
)xamu EK-xnetkn B koHueHTpanuy 2*10A5 kin/mn ¢ VJI-2
200 EJl n 10 mxr Bexto¢ysuHa B 0,5 M1 cpenbl. BupycHbie
YaCTUIBI JOOAB/IAIM K KJIEeTKaM B KOIUYECTBe, HeOOXOnu-
MOM JJIsl TOCTIDKEHMA MHOXeCTBeHHOCTH MHbekunu 1, 5,
10. Tanee nposopymy nentpudyruposanue npu 800 g, 90
MunyT, 37°C. Ilocne TpaHCAyKIMM BUPYCa KIeTKM MHKY-
6uposamy npu 37°C, a CMeHy Cpefbl IPOBOAVIIN CIYCTS 24
Yyaca. YpOBeHb TPAHCAYKLIMU OIpeNeNAay METOLOM IIpO-
TOYHOVI LIUTOMETPUY II0 IKCIPECCUM PEIIOPTEPHOro Oeka
EGFP uepes 72 4daca.
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Pe3synbtatbl n 06cyxpeHne

MbI cpaBHWIM 3G GEKTUBHOCTD TPAHCAYKIINN ITePBUYHBIX
EK-k1eTox aByM: BapMaHTaMU JIEHTMBUPYCHBIX YaCTHUI] HA
ocHoBe BeKTOpHbIX KacceT BaEV-TR n VSV-G. IIpoueHTs!
TPaHCAYLVPOBAHHBIX K/IETOK i1 MHOXXECTBEHHOCTH JH-
¢dexmym 1, 5, 10 mpu ucnonpzosanuu VSV-G u BaEV-TR
coctaeuwmm 0,28%, 1,5%, 2,8% n 50%, 62%, 70%, cooTBeT-
crBenHo. Perjerrrop ms VSV-G mpepcrasnsier coboit -
MUJHBIA penentop HM3Kol ImoTHocTu LDL-R, xoTopsii
MIPaKTNYECKN He SKCIPECCUPYeTCs HY B MOKOAIMXCH, HU
B axtuBupoBaHHbIXx EK-xnerkax [Bari et al, 2019], uTo
O0BACHACT HU3KUII IPOLEHT TPAHCHYKIVM, [IOTy4eHHbIN
Hamut. [Ipu atom pererrropst o6omoukn 6abymna — ASCT-
1 u ASCT-2 ycuneHHO 3KCIPecCUPYIOTCS B OTBET Ha aKTU-
arnuio EK-kietox VJI-2, VIJ1-12 u VIJI-21, yTO IpUBOAUT K
Bo3pacTaHuio spdexruBHOCTN TpaHCAykumy BaEV-TR [1]
U TIOTTY4M/IO TIOATBEPKE€HNE B HAIIINX Pe3y/IbTaTax.

BbiBopbl

ITponienT TpancayuuposaHHbix EK-KkneTok neHTHMBUpYC-
HBIM BEKTOPOM Ha ocHOBe KacceTbl BaEV-TR Bbiie, uem
Ha OCHOBe BEKTOpHOII KacceTsl VSV-G, 4TO MOXXeT OBITH B
JabHeIeM MCII0Ib30BaHO /A Lefieil MIMMYHOTepanyy Ha
ocHoBe Moan¢uuupoBaHHbIXx EK-K1eTok.

KnioueBble cnoBa

EK-K1eTky, TpaHCAYKLWs, J€HTUBMPYC, IMCEBLOTUIIPO-
BaHHbIE YaCTHUIBI 000JIOUKH, PeTPOBUPYC, OAOYIH.
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Introduction

Arthritis is a heterogeneous group of diseases that affect one
or more joints and are caused by inflammatory damage of
various genesis, by involving the synovial membrane, cap-
sule, cartilage and other components of the joint. Inflamma-
tory diseases of the joints (ID]) occur in 0.3-3% of the pop-
ulation worldwide. In particular, they affect 21% of adults in
Russia. The joint swelling, stiffness of movements and chron-
ic pain are observed in arthritis, thus altering normal work-
ing capacity, and often leading to disability. Development of
novel drugs for the treatment of arthritis is an urgent task,
due to variety of the IJD lesions and common inefficiency
of basic, biological and glucocorticosteroid therapy. Radiop-
harmaceuticals show a number of advantages over radiation
and chemotherapy used in the ID] treatment. Hence, the aim

of the study was to develop a radiopharmaceutical of a com-
plex composition and evaluate its therapeutic effect in the
animal model of arthritis.

Materials and methods

The '88Re-PLA-MPs preparation was developed in the form
of '8Re-labeled polymer carriers. Basic properties of the car-
riers, their toxicity and safety were assessed, as well as the
drug biodistribution. The results of the drug stability test-
ing and its retention at the injection site were registered by
SPECT and PET-CT images taken on the 1%, 24, 3 and 7*
day of the study, as well as by direct radiometry with meas-
urement of the radioactive signal (%ID/g). Therapeutic ef-
ficacy of the radiopharmaceutical was evaluated in a mod-
el of inflammatory disease of large joints in the Wistar rats
by measuring changes in the joint diameter and histology
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examination. The data on expression of proinflammatory
cytokines were found to be consistent with histological data.

Results

The biodistribution experiments have shown that 98% of the
radioactive drug remained at the injection site, without pen-
etrating healthy tissues. Biological effects of the drug in the
IDJ treatment was shown by means of the joint sizing, meas-
urements of inflammatory blood cytokines and histological
analysis.
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Conclusion

According to experimental results, the developed radiop-
harmaceutical has shown its efficiency in the animal model
of inflammatory joint disease produced in Wistar rats, thus
providing a basis for further studies in this area.

Keywords

Arthritis, synovectomy, microcarriers, radionuclide therapy,
rhenium.
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Beepenue

ApTpuUTHL - 9TO TeTeporeHHas rpymia 3aboneBaHuii, Iopa-
JKAIOMIVX OfIMH VI HECKONIbKO CYCTaBOB, UMEIOUIUX B OC-
HOBE€ BOCIIaJIUTEIbHOE IIOBPEX/IEHNE PasIMIHOTO TeHe3a C
BOBJICUEHVEM CMHOBMAIbHOM 000MOYKM, KATICYIIBI, XpAI[a
U JPYTUX 3JIEMEHTOB CycTaBa. BocmamutenbHble 3abore-
BaHUA CyCTaBoB InopaxawnT 0,3-3% HacelneHMsA BO BCEM
MIUpe, B 4aCTHOCTU — 21% B3pocnoro HaceneHus Poccun.
OTMedaeTcs1, YTO OTEK CyCTaBa, CKOBAHHOCTD JBIVDKEHUI
U XpOHMYecKHe GOMM SABJAITCA CHMITOMAaMM apTPUTOB,
YXYAIIAOIIMMI HOPMATbHYI0 TPYAOCHOCOOHOCTD M YacTO
IPUBOJAIYE K MHBATMAHOCTU. Pa3paboTka HOBBIX JIeKap-
CTBEHHBIX IIPENApaTOB N/ JIEYE€HMUS apTPUTOB ABIAETCA
aKTya/IbHOJI B CBA3Y C MHOT0OOpasueM KIMHNYECKUX GopM
BOCITaIUTENIbHBIX MOPaKEHWIT CYCTaBOB M YacTOl Head-
(beKTUBHOCTDBIO 6a3MICHOI, 6MOMOTMYECKON U TITIOKOKOPTH-
KOCTepOoyHOI Tepamuy. Paguodapmmnpenaparsl o6magaoT
PAIOM IPEMMYIIECTB Iepef Ty4eBOil Tepamlmeil U XMMIO-
Tepanell B TeYeHNM BOCIIaTNTEIbHBIX 3a00/IeBaHMil CyCTa-
BOB. Takum 06pasoMm, Ilefb MCCTeNOBAHNA 3aKTI0Yanach B
paspaboTke pagmodapMIpenapaTa KOMIIIEKCHOTO COCTaBa
U JICC/IE[IOBAaHNMHU €TO TepalleBTIYecKoro s deKra Ha >KU-
BOTHBIX C MOJIE/IBIO apTPUTA.

Matepuansl n metofbl

Beun paspaboran mpemapatr $*Re-IIJIA-MY, B Buge monu-
MepHBIX HocuTenel, MedeHHBIX '¥Re. [Tpoussenena xapax-
TepU3aLMsA HOCUTEIEN, OLleHKA TOKCUYECKOTO BO3eICTBUA
7 6e30IIaCHOCTM VCIIO/Nb30BAHMSA MPEIapaTa, B T.4. — ero
6uopacnpenernenre. Pe3ynbraT cTabMIbHOCTHY IIpenapaTa u
ero yzepixanue B Mecte BBefieHus1 pukcuposau 1o OPEKT
n [I9T-KT msobpaxeHusIM, CoETaHHBIM B 1, 2, 3 1 7 IeHb
UCCIIeOBAHNA, @ TaKXKe II0 pe3y/lIbTaTaM IMpAMOIl pajyo-
MeTpUU C U3MepeHreM paayoakTUBHOro curuana (%ID/r).
VccnenoBana TtepameBTudeckass 3¢ ¢GeKTUBHOCTD Pafyo-
¢dapmMipenapara Ha MOJ€/II BOCIIA/IUTEIbHBIX 3a00/I€BaHNUIL
KPYTHBIX CyCTaBOB KpbIC mHUM Wistar IocpeicTBOM 3aMe-
POB M3MeHEeHUA AMaMeTpa CYCTaBOB M TVMICTONIOIMYECKOrO
anammsa. [laHHbIe 06 9KCIIPecCHy MIPOBOCIAINTEIBHBIX IV~
TOKIHOB, [IOJ[y4eHHbIE B XOJj¢ 9KCIIEPYIMEHTOB, COIIACYIOT-
Cs1 C TUCTOIOTUYECKIMYL HAO/MIOIeHUSIMIL.
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Pe3synbtatbl

B sxcnepumenTax 110 61opacIpefesieHnIo yCTaHOB/IEHO, YTO
98% paa1MoaKTMBHOIO IMpenapara OCTaeTcs B MecTe BBefle-
HIIA, He TIOpaskas 37J0pOBble TKaHM opraHu3Ma. C IIoOMOIbIo
CeTaHHbIX 3aMEPOB CYCTaBOB, aHA/IM3a BOCIAMUTETbHBIX
IIUTOKMHOB KPOBM U TMCTONOTMYECKOTO aHA/IM3a MTOKa3aHa
3G PEeKTUBHOCTD Mpenapara B JeYeHUM BOCIIATUTETbHBIX
3a00/1eBaHNUIT CYCTABOB.

BbiBoAbI

CoracHO pesy/IbTaTaM MCCIEHOBAHMNS, pPaspabOTaHHBIIN
paznodapmpernapaT mokasan cBoo 3¢ (HeKTUBHOCTD B Jie-
YeHNU MOJE/IM BOCIIA/INTENbHbIX 3a00/IeBaHMII CYCTaBOB Ha
KpbIcax nuHNN Wistar. 9TO faeT OCHOBAaHUA /A IPOBefe-
HIISI JAIbHENIINX paboT B 9TOM HAIIPaB/IeHNN.
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