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POJIb BUOJOTMUYECKHUX MOJIEJIEN B U3YUEHAU
JNUM®ONTPOJIN®EPATABHBIX 3ABOJIEBAHU

Onkoyorndeckue 00JE3HU, U, HENOCPEACTBEHHO, TUMGOIpoIndepaTuBHEIE 3a00I€BaHUS PETHCTPUPYIOTCS BO BCEM
MHpe, KaK cpeJu )KUBOTHBIX, TaK U cpejiy JtoAei. ITo oOmmpHas rpylna IaToJIoTHi, Hopaxaromas KaK B3pOoCIble opra-
HU3MEL, TaK U COBCEM Moojble opranu3Msl. [lokazaHa BO3MOXKHOCTE CO3HaHMS OMOJIOTHYECKHX Mojeiell B OHKOTeMaTo-
JIOTHH ISl peleHnst IpoGeM JIedeHNs 1 ANarHOCTUKY JaHHBIX HaTosorui. [IprBeeHs! ocHOBHBIE HOPOALI U JINHHUH Ja-
060paTOPHBIX KUBOTHEIX, KIETOUYHBIE INHUHA. JJaHO Toipo6HOE omcaHne METOA0B (PUKCAIUN Tab0opaTOPHBIX KUBOTHEIX I
cnoco00B BBEACHHS OHKOKYJIBTYP JXUBOTHBIM. [T0Ka3aH XO4 IKCMEPUMEHTA 10 BOCMPOU3BEACHUIO ACUHUTHON OMYX0aH y
JIMHEHHbIX MbIIEH W ero pes3ysbrarhl. JlokazaHa BO3MOXHOCTb TPAHCIUIAHTALMK ONMYyXOJHW B OPraHu3M JlabopaTopHOro
XHUBOTHOTO.

KiTioueBbIe c/10Ba: OHKOreMaTosorisi, OMOJIOrHUeCKUe MOARIH, TAOOPATOPHBIE JKMBOTHBIE, (DUKCALIYSI, KYJIBTYPbI KIIETOK.

IMocTaHoBKa MPoOJIEeMBI, AHATH3 NMOCJAETHIUX UCCIeToBaHI 1 myoamkanmii. Jlumdonpoiude-
paTuBHBIC 3a00IIeBaHUS HA CETOMHSIIHUN JIeHb, K COXAICHUIO, TOTYUIIN TOBOJHHO IMUPOKOE pac-
MMPOCTpaHeHNe, OCOOCHHO Cpelmu NeTell, XOTS M Cpeau B3POCIOTO HACENEeHUS 3TO JTOBOJHHO dYacTas
MaTOJIOTHs U3 3a00JIeBaHNI CHCTEMbI KPORBH.

JmarHocTtrka maHHOMW TPYIIEI MMATONOTHH 0Aa3MpyeTcs, B OCHOBHOM, Ha TeMaTOJOTUYECKHX, T'd-
CTOJIOTUYECKHUX, MUMMYHOTHCTOXUMHUYECKHX, MOJEKYISIPHO-TCHETHUSCKUX METOJNax HCCIeAOBaHUS.
Oanako Jaxe COBPEMCHHOC PasBHUTUC MOJICKYNISIPHOM I'CHCTHUKU HE JACT BO3MOYKHOCTH TIOJHOCTHIO
OTKA3aThCs OT IPUMCHEHHMSI OHOJIOTHYCCKUX MOz, BOT yxxe MHOTHE JCCITUICTHS Bpadu U YIEHBIC
COBEPIICHCTBYIOT TIOMXOJbl K JTUATHOCTHKE OHKOIOTWYEeCKWX OoyiesHel, pa3pabaThIBalOT HOBEWUIIHE
JISKapPCTBA, U3YYaAOT IPUYHHBI PA3BUTHS OITYXOJICH | Psijl APYTrux Borpocos. M B janHoit paboTe poiib
J1a00PaTOPHBIX KUBOTHRIX OKa3ayiack HeolieHuma. Co3jlaHue psijia OMOIOrMUSCKUX MOJIC/ICH 1T03BOJIH-
70 pazpaboTaTh 3HAYUTENHEHOE KOMMYECTBO A(P(PEKTUBHBIX JICKAPCTBEHHBIX TPEMAPaTOB, PaCKPHLIO
PSI BOTIPOCOB OHKOT'CHE3a, TATI0 BO3MOKHOCTh Pa3padoTaTh HOBEHIITHE TIOAXOAbI B JMATHOCTUKE JTaH-
HBIX TIATOJIOTMHA. B TOCIEHUE TOJ[bI OTPOMHOE KOJIMYSCTBO HCCIICAOBAHMN B 00JIACTH OHKOJIOTHH,
TaKMX KaK M3ydeHHe MPOTUBOOITYXOJIEBOM aKTUBHOCTH Psia MPENapaToB, M3yUeHHE KaHIleporeHe3a 1
MOJIEKYIISIPHO-TEeHETUIECKHX ACTIEKTOB TIPOBOIUTCS UMEHHO in vivo # in vitro [4, 6, 8].

Haubosee uacto B KauecTBe OMOJIOTHUICCKON MOJICIH MCIIOIB3YIOTCS TPRI3YHBI, & B YaCTHOCTU —
MBIIIH ¥ KPBICHL. HETIOCPE/ICTBEHHO B OHKOJIOTHY, & UMEHHO, B OHKOTEMATOJI0IMU, HAUOOJIBIIIeS pac-
MMPOCTpaHeHUe MONYYWIN TaKue JUHWUU MblneH, kak Balb/c, C57/Bl, Nude. JlaHHBIC THHUN UMEIOT
0CJIabJIEHHBIT UMMYHUTET, WU IIPAKTHYSCKHU TIOJTHOCTRIO MTO/IABJICHHYIO0 HMECHHYIO CHCTEMY, YTO [103-
BOJISICT OTHOCUTEJILHO JICTKO IIPYKUBJIISITH UM PSiI OITYXOJICH, PUUéM KaK TOMOI'CHHBIX, TaK U I'€TEPO-
TeHHBIX (deToBeuecknx). HemaBHo rpynmol yueHbIX Obla BhIBEJEHA HOBAs JIMHUS TaK HAa3bIBACMBIX
«TyMaHWU3UPOBAaHHBIX» MbImel — muaus SCID/Hu. [loMmuMo MeIiieli co3naHbl TakKe COTHH HHOpe.-
HEIX TUHUH KpEIC [S, 6,7, 8, 9, 10].

[NapanmnensHO ¢ TaOOPATOPHBIMU KUBOTHBIMY, OTPOMHOE 3HAYEHHE HMEET MCIIONb30BaHUE KYIThb-
Typ KIIETOK IUIS TIPOBSACHUS PSIa UCCICAOBAHNN B OHKOT€MaTOIOTHH.

B onkosnornueckoi npakTuke NpH M3ydeHUH JTuM@onpoaudepaTuBHbIX 3a00JCBAHUN IIHPOKO
MPUMEHSIIOTCS KaK KyJIbTYpPhl KJIETOK JKMBOTHBIX, TaK M yejoBexa. HauboJiblee pacnpocrpaHeHue
momyunim: L1210 (MbItnb, aciuTHas KAAKOCT (TuM(oOmacTHRIN neiikos), P388D1 (mbemms DBA/2,
mumbongHas HeornazMma), El-4 (aumdoma MM, WHAYMUPOBAHHAS AWUMETHIOCH3aHTPAIIEHOM),
P3X63Ag8.653 (mermusr BALB/c, muenoma, kinoH nunuu P3X63Ag8), NFS-60 (Mbllis, MUCIOUIHBIN
neitko3), Daudi (numdoma bepkura), C8166 (denosex, T-mumboodmacTHbIi neiikos), CCRF-SB (demno-
BeK, ocTphIil TuMdoomacTHei etiko3), CEM.NKR (denosek, T-mumbobnactrelit neiiko3), CEM-SS
(uenosek, T-numboObaacTHbii eiiko3), HL-60 (uenoBek, npomMueonuTapHbii jeiikos), KJ-1(uenorexk,
OCTPBIN MUCJIOJIHBIN Jiekiko3), Jurkat (uenoBek, T-numdoodnacTHeil sieliko3), Jurkat-tat (uenorek, T-
muM(pOOIACTHBIN IeHKO3), U psaa Apyrux [1, 2, 3].
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[esnb WccrneioBaHusl — co3fianne OWOJIOTHYECKHX Mojieier JIMMQoIpolndepaTuBHEIX 3a001eBaHNI
U1 JalbHEHIIero n3ydeHus (pakTopoB, BAMSIOUINX Ha Pa3BUTHC OITyXOJH U pa3paOOTKU paHHEH qua-
FHOCTHKH JAHHBIX 3a00JI€BaHUIA.

Marepuan u MeToaNKa HCJTeT0BaHHNS. B dkcriepuMenTe ObIIN UCTIONB30BaHbI: OECIIOPOJIHBIE MbI-
iy, juHeinsle Mbiieii BALB/c u C57/Black. Mpimm 3akymanuck B nutomuuke Pammonoso (CaHkT-
[etepOypr, Poccust) M3 OHKOKYIBTYp KJICTOK IJISl TPAHCIUIAHTALMHN (IPUBUBAHMS) OIMYXONH MPUMCHSIIN:
L1210 (yrumdpobnacTHeIil etiko3 Meimw), P388D1 (ymmvdonanas Heoruiazma). JIMHUN KIIETOK TI0JIy4EHBI B
PHITI] Drmpemuonornn u mukpoduosiorun Pecryoimkn benapycs (http://www .belriem.by/). TTomorbrr-
HBIX JTMHEWHBIX ;KUBOTHBIX COAEPKAIN B CIICLIUATIBHBIX YCIOBUSX B CBA3U C BBICOKOW UyBCTBUTEIBHOCTBIO
K pa3inIHbIM WHGEKIUsIM. [ToMerenust Jutst paboThl ¢ IKHBOTHBIMH 000PYIOBAIUCH CIIEIHATBHBIMH CTe-
PYWIN3YIONIMMH YCTPOHCTBAMH (YIIBTPA(HOIETOBOE H3NTyYEHHE), PA0OTHI TTPOBOJIMIIMCH B CIEIHAITA3UPO-
BaHHBIX OOKCax C JJaMUHAPHBIM TOTOKOM CTEPHIIN3YEMOTO BO3AyXa. DKCIEPUMEHTANbHbBIC paboThI MMpo-
BOIWINCHh B XUPYPIrHUYCCKUX MAacKax B YCIOBHSIX MaKCHMAaJbHOH acenTHKU. Bce paboThI MpoOBOIMIICH
COTJIACHO METO/IMHECKHX yKa3zaHWi «[lookeHne 0O TTopsIKe NCTIOIb30BaHNS TA00OPATOPHBIX JKUBOTHBIX B
Hay4YHO-MCCIIeJOBaTeNbCKUX padoTax M negarormyeckoM mpouecce YO «ButeOckuii rocyaapcTBEHHBIN
MEIUIIMHCKUN YHUBEPCUTET» ¥ Mepax TI0 pealn3aly TpeOGoBaHMii OrnoMeanIMHCKoN 3THK»-2010 (mpu-
ka3el pexropa BIMY No55-u ot 09.09.2004 1., Ne65-aup ot 10.06.2009 r., Ne13-JT ot 04.03.2010 1., Ne
31-amp ot 24.02.2011 r., Ne67-rmp ot 27.04.2011 1., Ne12-nup ot 14.01.2015 r.). IlocranoBKka sKcriepu-
MEHTAIBHOTO UCCIICIOBAHMS C UCTIONB30BaHNEM JIA0OPATOPHBIX SKMBOTHBIX COOTBETCTBYET PEKOMCHIALM-
sm Konsertnn CoBera EBpOTTHI 110 0Xpare TT03BOHOYHBIX )KUBOTHBIX, HCTIONTB3YEMBIX B OKCTIEPUMEHTAIb-
HBIX ¥ Apyrux Hayusbsix nemsx (European Convention for the Protection of Vertebrate Animals for
Experimental and Other Scientific Purposes: Strasbourg, Council of Europe, 51 pp; 18.03.1986), upextu-
Be Cosera EDC ot 24.11.1986 (Council Directive on the Approximation of Laws, Regulations and
Administrative Provisions of the Member States Regarding the Protection of Animal Used for
Experimental and Other Scientific Purposes) n pexomenammsaym FELASA Working Group Report (1994-
1996), TKIT 125- 2008.

CriocoOBI BBEJICHUST KYJIBTYp KJICTOK KHBOTHBIM: MCIIOJIL30BAIH BHYTPHMBIIIEYHOE, TTOJIKOKHOE,
BHYTpUOPIOIIMHHOE BBEJIcHNE. B ombiTe nenoib3oBaniochk Becero 200 JIMHEHHBIX KUBOTHBEIX (110 100
JKUBOTHBIX Kax ol nmuHum) 1 100 6ecriopoAHBIX JKUBOTHBIX.

BHyTpUMBIIICYHOE BBEICHHUC: XKUBOTHOC (PUKCHPOBAIN B OPIOIIHOM IOJI0KCHUH, JIHO0 B BEPTH-
KQJIFHOM TOJIOKEHUH W TIPOU3BOJMIA WHBEKIMIO MHCYJIWHOBBIM IMIIPHUIIEM. MHBEKIHS TIPOU3BOIN-
nachk B OCAPEHHYIO MBILILY, ¢ BHYTPEHHEH MOBepXHOCTH Oenpa. [lo3a BBencHUA: MbllIaM — He Oojee
0,5 MJI KyIbTYpBI KICTOK.

BHyTpHOpPIOIMHHBIA cIIOCO0 BBEJICHUS: KHUBOTHOC (DUKCHUPOBAIH B BEPTHKAJIHHOM IOJIOKCHUH,
WHBEKIUIO TIPOU3BO MM BOM3K Oesioit juHun (C 11paBoil iubo ¢ JICBOW CTOPOHEBI), B HUKHEU TPETH
OpromrHo# cTeHku. Urmy Hanpaensm cHU3Y BBepX. Jloza BBeneHus — 0,5 M1 B3BECH KJICTOK.

[TokoXHEBIH CIIOCO0 BBCJEHUS: MKUBOTHOE (DUKCHPOBAIA B OPIOIIHOM IIOJIOKCHUM, UHBCKIHIO
MIPOBOJIVIIM B OOJIACTU JIOIATKA WHCYJIWHOBBIM HimpuiieM. [lepBoHaYalIbHO aKKypaTHO OTTSTHUBAIN
KOXKY JKUBOTHOTO, 3aTCM BKaJIbIBAJIU UTJy Y OCHOBAaHHUSI 00pa3oBaBIUCiiCS KOXKHOR CKIaaku. AKKypat-
HO TIepeMeILaId Uy BIIPaBO-BJICBO, YTOOBI YOSIUTHCS, YTO OHA HAXOOUTCS MOX KOXKEH, a He B TOJILE
MEITITI. 3aTeM BBOAWIN KJICTOUHYIO KyIbTypy B 103¢ 0,5 M.

Jlo3a BBemeHUS KYJIbTYP KJICTOK: B 3KCIICPUMEHTE HCIIONB30BATM HO3MPOBKU: 6 MIH KJICTOK, 8
MUJTH KJI€TOK 1 |0 MJIH KJI€TOK Ha BBeACHHE OTHOMY )KHBOTHOMY.

OcHoBHbIE pe3yibTaThl McciieAoBaHUM. 1Ipu MCMONB30BaHMU JIMHEHHBIX J)KUBOTHBIX HAMK ObLia
BOCIIPOM3BEACHA aCIUTHAS OIYXOJb TOJIBKO Y Mbliiei muann BALB/c npu ncnonas3oBaHuy KynbTyphl
knetox L1210 (rumdpoOnacTHBIN IeiKko3 MBIM) B qo3e 10 MITH KIETOK Ha KUBOTHOE MPH BHYTPUO-
proiHHOM BBeJieHNH. OcTanbHble AO3UPOBKU — 6 MJIH M 8§ MIIH KJIETOK, W JIpyTHe IIyTH BBEJICHUS
(BHYTPHMBIIIICHHOE U MOJKOKHOE) OKa3anuch Hed((PEKTUBHLIMU B HallleM dKcriepumente. Cpok dKc-
nepuMenTa — 26 nHeit. JlocToBepHOCTh MOMYYEHHBIX PE3yabTaTOB IOATBEPKAATACH THCTONOTHUCCKH-
MH 1 LUTOJIOTHYCCKUMH HCCIACAOBAHUSIMH.

B skcrniepumenTe He yIanoch BOCIIPOU3BECTU OIyXO0Jb B OpraHu3Me OECIOPO/IHBIX )KUBOTHBIX, HU
IIPU OZHOH U3 BCEX HUCIOIB3YEMBIX AO3UPOBOK M JHHHUHA KICTOYHBIX KYJIbTyp. Tak ke B JaHHOM 3KC-
MIEPUMEHTE HE YAAI0Ch BOCTIPOU3BECTH OIMYXOJb C UCMOMB30BaHNEM KyIbTyphl P388D1 (mumdonmaas
HEOIIa3Ma).

175



Haykoswuit Bicank Berepnuaproi meantinam, 12018

Boirognr: 1. Cosumanue Ouosiornueckoit mozenu JmMdonposnbepaTuBHbIX 3a00JIEBAaHHA BO3-
MOKHO TIpU WCIIONTb30BAHMY JIMHCHHBIX JKUBOTHBIX C OCTAOJICHHBIM UMMYHUTCTOM (MBITITH JTIMHUT
BALB/¢) u coorBercrBytorux juani kjietok (L1210 (imMdobiacTHIN JIeHKo3 MBIIIH)) B JOBOJIBHO
BBICOKOI1 mo3nporke (10 MITH KIIETOK Ha BBEJICHNUE).

2. PaGoTa ¢ OpyruMu KIETOYHBIMU KYJIBTYPAMH TOJDKHA MPOBOMUTHCS W JANbIIC ¢ OoJice TIa-
TETHHBIM TIOAO0POM KaK CaMHX KYJIbTYP, TaK U JO3UPOBOK, U THHHI KUBOTHBIX.
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Poab Giosioriunnx Moaesneii y BuBYeHHi aimponpoidepaTuBHux 3aXBOpPOBaHb

L.A. Cy0otina

OnKoJOTigHI XBopodH, 1, 6e3mocepeHbo, JiMbornporidepaTHBHI 3aXBOPIOBAHHS PEECTPYIOTHCS Y BCHOMY CBITI, fIK ce-
pen TBapuH, Tax i cepes moaeii. Lle Benuka rpyma maToorii, Mo Bpaxae K JOPOCIHi OpraHi3Mu, Tak i 30BCIM MOJIOJi opra-
Hi3MA. Y f#aHifl cTaTTi MoKazaHa poib GioNOTIYHIX Mojenelf B OHKOTeMaTooTil, B pillleHHi Mpo0eM JTiKyBaHHS Ta JiarHO-
CTHKHM JaHMX maToioriil. HaBemeHo 0CHOBHI MOpOJH Ta JNiHil TabopaTOpHUX TBApWH, KIITHHHI JiHil. JlaHo mokmamHwuii onmc
MeTofiB (ikcarlil JadopaToOpHNX TBapHH 1 CMOCOOIB BBeJCHHS OHKOKYNBTYp TBapwHaM. ITokasaHwmil Xin eKcTiepuMeHTy 3
BIATBOPEHHS acIUTHOI MyXJIFHH y JNHIHHUX MUIIeH i ioro pesynsTatd. JloBeAeHO MOXKIHMBICTD TpaHCIUIAHTAMil MyXJINHH B
opradizM 1abopaTOpHUX TBAPUH.

Knrwouosi cioBa: oaxoremaTosnoris, 610710TidHI MO, 1a00paTOpHI TBAPUHH, (DiKCAIisL, KyIbTYpH KIITHH.

Role of the biological models in the study of lymphoproliferative diseases.

Subottina 1.

Lymphoproliferative diseases to date, unfortunately, have become quite widespread, they are especially common among
children, although among the adult population it is quite frequent pathology from diseases of the blood system. In recent
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years, a large number of oncology research, such as the study of the antitumor activity of a number of drugs, the study of
carcinogenesis and molecular genetic aspects, have been conducted in vivo and in vitro. Most often as a biological model,
rodents are used, and in particular — mice and rats. Directly in oncology. and in particular in oncohematology, the most
widespread are the lines of mice such as Balb/c, C57/Bl, Nude. These lines have weakened immunity, or almost completely
suppressed nominal system, which makes it relatively easy to implant a number of tumors, both homogeneous and
heterogeneous (human).

The most successful transplantation of human tumors is performed in mice and rats with a mutation of nu. The nu
mutation has multiple effects. Its main manifestations are absence of thymus and wool cover. Therefore, such animals are
called nude — naked. Because of the absence of thymus, mice and rats nude develop immunodeficiency, as a result of which
heterologous tumors have been successfully implanted in them.

In parallel with laboratory animals, it is of great importance to use cell cultures for a number of studies in
oncohematology. In oncological practice, when studying lymphoproliferative diseases, both animal and human cell cultures
are widely used. The most widespread of the animals oncocultures were L1210 (mouse, ascites fluid (lymphoblastic
leukemia), P388D1 (DBA/2 mouse, lymphoid neoplasm), El-4 (dimethyl benzanthracene induced mouse lymphoma),
P3X63Ag8.653 (BALB/c mouse, myeloma , clone of the line P3X63Ag8), NFS-60 (mouse, myeloid leukemia) and a number
of other cultures.

Human cell cultures work intensively with: Daudi (lymphoma of Berkit), C8166 (human, T-lymphoblastic leukemia),
CCRF-SB (human, acute lymphoblastic leukemia), CEM.NKR (human, T-lymphoblastic leukemia), CEM-SS (human, T-
lymphoblastic leukemia), HL-60 (human, promyelocytic leukemia), IM-9 (human, myeloma), KJ-1 (human, acute myeloid
leukemia), Jurkat (human, T-lymphoblastic leukemia), Jurkat -tat (human, T-lymphoblastic leukemia) and a number of other.

The aim of our work was the creation of biological models of lymphoproliferative diseases for further study of the
factors affecting the development of the tumor and the development of early diagnosis of these diseases.

Materials and methods. In the experiment, non-native mice, linear mice BALB/c and C57/Black were used. Of
oncoculture cells for transplantation (inoculation) of the tumor were used: L1210 (mouse lymphoblastic leukemia), P388D1
(lymphoid neoplasm).

Methods for introducing cell cultures to animals: intramuscular, subcutaneous, intraperitoneal administration was used.
Intravenous and intracerebral introduction to small animals — rats and mice — is a rather laborious process, on the basis of
this, we have chosen the methods described above. Their technique is quite simple, and it is relatively low-invasive methods
of administration. The death of animals due to errors with the introduction of drugs is minimal, which makes it possible to
widely use these methods in an experiment

Intramuscular injection: the animal was fixed in the abdominal position, or in an upright position and injected with an
insulin syringe. The injection was made in the femoral muscle, from the inner surface of the thigh. Dose of administration:
mice — no more than 0.5 ml of cell culture. Intraperitoneal route of administration: the animal was fixed in an upright
position, the injection was performed near the white line (on the right or on the left side), in the lower third of the abdominal
wall. The needle was pointed upwards. The dose of administration is 0.5 ml of cell suspension

Subcutaneous mode of administration: the animal was fixed in the abdominal position, the injection was performed in
the area of the scapula using an insulin syringe. Initially, carefully pulled the skin of the animal, then injected the needle at
the base of the formed skin fold. Carefully move the needle to the right and left to make sure that it is under the skin, and not
in the thickness of the muscles. Then, the cell culture was administered in a dose of 0.5 ml. Dose of introduction of cell
cultures: in the experiment, dosages from 6 million cells to 10 million cells were used for administration to one animal.

Results of the research. Using linear animals, we reproduced an ascites tumor in BALB / ¢ mice using a cell culture of
L1210 (mouse lymphoblastic leukemia) at a dose of 10 million cells per animal with intraperitoneal injection. The
experiment is 26 days long. The reliability of the results was confirmed by histological and cytological studies.

In the experiment it was not possible to reproduce the tumor in the body of nonbreeding animals, with none of all the
dosages and lines of cell cultures used.

Conclusions: the creation of a biological model of lymphoproliferative diseases is possible with the use of linear animals
with weakened immunity (BALB / ¢ mice) and corresponding cell lines (L1210 (mouse lymphoblastic leukemia)) at a rather
high dosage (10 million cells per administration).
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