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POJIb BUOJOIr MUECKHX MOJIEJEN B U3YUEHUU
JUM®OITPOJIN®EPATUBHBIX 3ABOJIEBAHUI

Onxkonornyeckue 0O0JE3HH, W, HENOCPEICTBEHHO, TUMQonporudepaTuBHble 3a001€BaHUS PETHCTPUPYIOTCS BO BCEM
MHpe, KaK Cpey )KUBOTHBIX, TaK U CpeIH Jiofel. To oOmmupHas rpymma MaToJI0rHH, Hopa)aromas KaK B3pOCIbIe opra-
HU3MBI, TaK U COBCEM MOJIOJbIe OopraHu3Mbl. [lokazaHa BO3MOKHOCTB CO3JaHUS OMOJIOTHYECKUX MOfelIeld B OHKOTeMaTo-
JIOTHH ISl pelieHns Npo6IieM JISYeHUs] U AUarHOCTUKH JAaHHBIX natoyorui. [IprBeeHs OCHOBHBIC NOPOMBI M JINHHUU J1a-
060OpaTOPHBIX )KUBOTHBIX, KIETOYHBIE JINHUU. JJaHO ITOAPOOHOE ONMUCaHNe METONOB (PUKCAINH 1a00PATOPHBIX JKUBOTHBIX U
croco00B BBEIEHHS OHKOKYNbTYp KHBOTHBIM. IIoka3zaH X0oa SKCIIEpUMEHTA 110 BOCIPOU3BEAECHHIO ACLIUTHOH OMyXOoiH y
JUHEHHBIX MBIIIEH U ero pe3ynpTarhl. JlokazaHa BO3MOXKHOCTh TPAHCIUIAHTAIIMU ONYXOJHM B OpPTraHU3M J1a0OpaTOpHOTo
AKHUBOTHOTO.

KitroueBbie c/10Ba: OHKOreMaroJorust, GHOJIOrHYecKie MOJENH, 1a00paTOPHBIE XKUBOTHBIE, (PUKCALNS, KyJIBTYPbI KICTOK.

IMocTanoBKa NpoodJieMbl, AaHAJIU3 NOCAETHUX UCCIeT0BAHUNA 1 myoaukaumii. Jlumponponude-
paTuBHBIE 3a00JIeBaHUSI HA CETOMHSIIHUN JICHb, K COXAJICHUIO, TOTYUYHIIN JTIOBOJIBHO ITUPOKOE pac-
MPOCTPaHEHUE, OCOOCHHO CpelIu JeTeH, XOTS M CPeau B3POCIOTr0 HACEICHHS 3TO JIOBOJBHO 4YacTas
TaTOJIOTHS M3 3a00JICBAHUIA CHCTEMBI KPOBH.

Jlnarnoctuka JaHHOUW TPYIIBI MATOJIOTUH 0a3UpPyeTCs, B OCHOBHOM, HA TE€MaTOJOTUYECKHX, TH-
CTOJIOTMYECKUX, MMMYHOTUCTOXUMHYECKHUX, MOJICKYJISIPHO-TCHETUUECKUX METOJaX HCCIIEIOBaHUSI.
Onnako make COBPEMEHHOE Pa3BUTHE MOJCKYJIAPHOW I€HETHKH HE aeT BO3MOXKHOCTH TOJHOCTHIO
OTKa3aThCsl OT MPUMEHEHIS OMOJIOTHIECKUX MOJIENIe. BOT y)ke MHOTHE TEeCATUIICTHS Bpadn U yIEHEBIE
COBEPIICHCTBYIOT MOJIXOJbl K JUArHOCTHKE OHKOJIOTUYECKNX OoJie3HeH, pa3pabaThIBalOT HOBEUIIIHNE
JIEKapCTBa, N3YYarOT MIPUYUHBI PA3BUTHS OITYXOJICH U PSI APYTHX BOIPOCOB. M B maHHOi paboTe poib
J1abOpaTOPHBIX JKUBOTHBIX OKa3ayach HeolleHnMa. Co3Manne psaa OMOJIOTHYECKAX MOJIEIICH TTO3BOIIH-
JI0 pa3paboTaTh 3HAYUTEIHLHOE KOJMYECTBO A(P(EKTUBHBIX JICKAPCTBEHHBIX MPENapaToB, PacKPbLIO
P BOIIPOCOB OHKOT'€HE3a, JIAI0 BO3MOXKHOCTh pa3padoTaTh HOBEHIITUE TOAXObI B JUATHOCTUKE JaH-
HBIX IMaTOJIOTHH. B mocnemawe rombl OrpoOMHOE KOJIHYECTBO HCCIIEMOBAHWN B 00JACTH OHKOJIOTHH,
TaKuX KaK M3y4eHHE MPOTUBOOIYXO0JIEBOM aKTUBHOCTH psiia MpenapaToB, U3yUeHUE KaHIIEpOreHes3a u
MOJIEKYJISIPHO-TE€HETUYECKHX aCTIEKTOB IIPOBOJUTCS HMEHHO in vivo H in vitro [4, 6, 8].

Hawnboee yacTo B kKadecTBe OHOIOTHUCCKOW MOJEIH HUCIIONB3YIOTCS TPBHI3YHBI, 4 B YACTHOCTH —
MBI U KPBICH. HemocpencTBeHHO B OHKOJIOTHH, @ UMEHHO, B OHKOT'€MAaTOJIOTHH, HanOOJIbIIee pac-
MIPOCTPaHEHUE MOJYUYWIN Takue JIMHUU Mblmel, kak Balb/c, C57/Bl, Nude. JlaHHBIE JIMHUU HMEIOT
OCIIa0JICHHBI HIMMYHHUTET, YUTH TIPAKTHICCKH TTOJTHOCTHIO IMOJABICHHYI0 MMEHHYIO CHCTEMY, 9TO T103-
BOJISIET OTHOCUTEIIHHO JIETKO TPHKUBIISATE UM PSIJT OIYXOJICH, TPUIEM Kak TOMOTEHHBIX, TaK M T€TEePO-
TeHHBIX (denoBeueckux). HemaBHO rpynmoli yueHbIX ObLia BBIBEJICHA HOBAs JIMHUS TaK HAa3bIBAEMBIX
«TYMaHM3UPOBaHHBIX» MbIei — muausa SCID/Hu. [lomumo MbImied co3gaHbl TakKe COTHH HHOpea-
HBIX TUHUH KpbIC [5, 6, 7, 8, 9, 10].

[NapamiensHO ¢ Ta0OPaTOPHBEIMY KUBOTHBEIMH, OTPOMHOE 3HAUCHHE MMEET HCIIOJIb30BaHUE KYJIb-
Typ KJIETOK ISl IPOBEJACHUS Psijia UCCIACIOBAaHUN B OHKOT€MaTOJIOTHH.

B oHKONOTHYECKOW TpaKTHKE MPH H3YYCHUH JTUMGONPOTUdEpaTHBHBIX 3a00I€BaHUI TUPOKO
MIPUMEHSIOTCSI KaK KYJBTYPhl KJIIETOK JKWBOTHBIX, TaK M UejoBeKa. HamOompliee pacmpocTpaHeHUE
nmosyuwm: L1210 (Mbimnb, acuuTHas XUIKOCTh (muMdoOmacTHbi seliko3), P388D1 (Memms DBA/2,
mumboungHas Heorasma), El-4 (qumdoma MbIM, WHAYIUPOBAaHHAS IUMETHIOCH3aHTPAIICHOM),
P3X63Ag8.653 (mprme BALB/c, muenoma, kion auann P3X63Ag8), NFS-60 (MbIrs, MUeTOUIHBIH
neiiko3), Daudi (mumdoma bepkuta), C8166 (uenorek, T-mumdoodnactHbii neiiko3), CCRF-SB (deno-
BeK, ocTphlii tuMboodnacTaelii etiko3), CEM.NKR (uenoek, T-numdobnacTabiii netiko3), CEM-SS
(uenoBek, T-mumbo0OaacTHIN eiiko3), HL-60 (uenoBek, IpoMHeTIONUTapHbIH Jeiiko3), KJ-1(4emoBek,
OCTPBIN MHUEIOMAHBIN JIeiKo3), Jurkat (demoBek, T-mumdoOmacTHRIN eiiko3), Jurkat-tat (demoBek, T-
UM OoOIaCTHBIN JIEHK03), 1 psaa Apyrux [1, 2, 3].
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Llens mccnenoBaHMs — CO3aHME OMOJOTHUECKHX Mozenel JuMdonponudepaTHBHBIX 3a00seBaHNUIT
IS JanbHeNIIero n3yyeHus (pakTopoB, BIMAIOUINX Ha Pa3BUTHE OIyXOJH U pa3paOOTKU paHHEH aua-
THOCTHKH JIaHHBIX 3a00JI€BaHUM.

Marepuan u MeTOAUKa Hc/JIeJ0BaHHUA. B sxcriepuMenTe ObUIM UCTIONB30BaHbL: OSCIIOPOHBIE MbI-
i, nuHeiHsle Mbimeil BALB/c u C57/Black. Mpimu 3akynamice B nutomMHuke PammonoBo (CaHKT-
[etepOypr, Poccust) M3 OHKOKYNBTYp KJIETOK AJIsl TPAHCIUIAHTALMK (TIPUBUBAHMSI) OIYXOJH MPUMEHSIIN:
L1210 (tumdobmacTHbIHM neiko3 Meii), P388D1 (rumdonanas Heorwtazma). JIMHIH KIICTOK TIOTyYeHBI B
PHIIL] Drmpemwuonornn 1 Mukpoduonorun Pecybmuku bemapycs (http://www.belriem.by/). [TogonsrT-
HBIX JIMHEWHBIX )KUBOTHBIX COIEPKAIM B CIIENUATIBHBIX YCIOBUSX B CBA3H C BHICOKOW UyBCTBUTEITBHOCTBIO
K pa3nu4HbIM HHObeKuusM. Ilomemenus i paboTsl ¢ XKUBOTHBIMU 000OPYAOBAIUCH CHELMATBHBIMU CTe-
PWINBYIOIINMH yCTpolicTBaMHt (yIIbTpadrosieToBoe M3iTydeHne), padoThl MPOBOAMINCH B CIICIIHAII3HAPO-
BaHHBIX OOKCax C JIAMUHAPHBIM MOTOKOM CTEPHIIN3YEMOTO BO3/AyXa. DKCIEpUMEHTANbHbIE paboTHI Mpo-
BOJMJIMCH B XUPYPIrHYECKHX MAacKax B YCIOBMSIX MakCHMAalbHOH acenTHKu. Bce paboThl MpoBOAMIHCH
COTJIACHO METOIMYECKUX yKa3aHuil «llomoykeHne o mopsike UCTIONb30BaHMs TaO0PaTOPHBIX KUBOTHBIX B
Hay4YHO-UCCIIeIOBaTeNIbCKMX padoTax W megarormyeckoM mporecce YO «BureOckuii rocyaapcTBEHHBIN
MEIULIMHCKUN YHUBEPCUTET» U Mepax M0 pean3alyi TpeboBaHuii OnoMeuuuHCKON STuki»-2010 (mpu-
ka3el pektopa BIMY No55-u ot 09.09.2004 1., Ne65-aup ot 10.06.2009 r., Ne13-JI ot 04.03.2010 r., Ne
31-mmp ot 24.02.2011 1., Ne67-aup ot 27.04.2011 1., Nel12-mup ot 14.01.2015 r.). [TocTaHOBKa 3KCIIEpH-
MEHTAILHOTO HUCCIICIOBAHMS C UCTIOIB30BaHUEM JIAOOPATOPHBIX JKUBOTHBIX COOTBETCTBYET PEKOMEHIAIIH-
sm Konsenuuu Cogera EBporibl 1o oxpaHe 03BOHOYHBIX AKHUBOTHBIX, UCIOIb3YEMBIX B SKCIIEPUMEHTAIIb-
HBIX U JApyrux Hay4yHblx 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 EOQC 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) u pexomennammsam FELASA Working Group Report (1994-
1996), TKII 125- 2008.

CriocoObl BBEJICHUS KYJIbTYP KJIETOK >KUBOTHBIM: HCIIOJIb30BaJIM BHYTPUMBIIIEUYHOE, ITOJKOXKHOE,
BHYTPHOPIOIIMHHOE BBeACHHE. B ombiTe mcmonb3oBasock Bcero 200 muHEHHBIX KUBOTHBIX (1o 100
KUBOTHBIX Kax0i muHun) U 100 6ecriopoTHBIX )KUBOTHBIX.

BHyTpuMBIIIIEYHOE BBEICHHE: KUBOTHOE (DPMKCHPOBAIHM B OPIONIHOM IMOJIOKEHUH, JTNOO B BEPTH-
KaJIbHOM IIOJIOKEHUHU U NPOU3BOAWIN MHBEKLMIO MHCYJIMHOBBIM IIIpUIEM. VIHBEKIMS NPOU3BOAM-
nachk B OEIPEHHYIO MBIIIIY, C BHYTpEeHHEH MoBepXHOCTH Oenpa. [lo3a BBeneHHS: MbIIaM — HE OoJjee
0,5 MJ1 KyIIBTYpBI KJIETOK.

BHyTpHOpIOMMHHEIA c1I0OcO0 BBEAEHHS: KMBOTHOE (PUKCHPOBAIN B BEPTUKAIHLHOM IIOJIOKECHUH,
WHBEKIINIO TIPOU3BOIMIN BOIM3K Oenoii imanm (C TpaBoii OO ¢ JIEBOM CTOPOHEI), B HIKHEH TpeTH
OpromiHoii cTreHku. Mrimy Hampasisuid cHU3Y BBepX. J{o3a BBegenus — 0,5 Mil B3BECH KIIETOK.

[ToakoXHBIN cIIOCOO BBEACHHS: KXMBOTHOC (PUKCHPOBAIN B OPIOIIHOM IOJIOKECHUH, MHBEKIUIO
IPOBOJWIN B O0JIACTH JIOMATKHA MHCYJIMHOBBIM HinpulieM. [lepBoHaualbHO aKKypaTHO OTTSTUBAIU
KOXKY JKUBOTHOTO, 3aT€M BKaJIbIBAIM UTJIY Y OCHOBaHMS 00pa30BaBIIEICS KOXKHOM CKIIaaKu. AKKypat-
HO TIepeMeIalli UIITy BIIPaBO-BIEBO, YTOOBI YOSIUTHCS, UTO OHA HAXOJIHUTCS IO/ KOXKEH, a He B TOJIILE
MBI, 3aTeM BBOAWIN KJIECTOUYHYIO KYJIbTYpy B m03¢e 0,5 M.

Jlo3a BBeleHUS KyJbTyp KJIETOK: B SKCIEPUMEHTE HCIOJB30BAIM JAO3HPOBKHU: 6 MIH KIETOK, 8
MJIH KJIETOK M 10 MIJIH KJIETOK Ha BBEJCHHUE OJJHOMY KUBOTHOMY.

OcHoBHBIE pe3ynbTaThl HcciieAoBaHUM. [Ipu UCNONB30BaHUHU JIMHEHHBIX >KMBOTHBIX HaMH ObuLIa
BOCITPOM3BEICHA aCITUTHAS OITyXOJIb TOJIBKO Y MbIIeH muHurd BALB/c pu uCmoib30BaHUM KYJIBTYPHI
kietok L1210 (umdoOnacTHI JeiKo3 MbIIK) B q03¢ 10 MITH KIETOK Ha KMBOTHOE TPU BHYTPHO-
pIOIIMHHOM BBeAeHUH. OCTajabHbIE NO3UPOBKM — 6 MIH M 8 MIIH KJIETOK, U APYrHe IIyTU BBEJCHUS
(BHYTPUMBIIIEYHOE U MOIKOKHOE) OKa3aInch Hed(p(EeKTHBHBIMH B HameM 3kcnepuMenTe. Cpok dKc-
nepuMeHTa — 26 qHei. JocToBEpHOCTh MOMYYEHHBIX PE3yIbTaTOB MOATBEPK1aTach TUCTOIOTHUECKHU-
MU ¥ IUTOJIOTUYECKUMH HCCIIEJOBAHUAMU.

B skcniepumenTe He yIanock BOCIIPOU3BECTH OIyXO0Jb B OpraHU3Me OECIOPOAHBIX )KMBOTHBIX, HU
MIPU OJTHOM U3 BCEX MCIIOJIB3YEMBIX JO3MPOBOK M JIMHUH KIETOUHBIX KYJIbTYp. Tak jke B JaHHOM 3KC-
MEPUMEHTE HE yJaJIOCh BOCIIPOM3BECTH OIMYXOJb C UCTIONB30BaHUEM KynbTypsl P388D1 (mumdounnnas
HEoIlIa3Ma).
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BoiBoabl: 1. Co3zmanue Ouosiornueckoit moaenu JuMdonponndepaTuBHbIX 3a00JCBaHUN BO3-
MOXKHO TIPU WCIOJIb30BaHUM JIMHEHHBIX >KMBOTHBIX C OCIA0JICHHBIM UMMYHUTETOM (MBIIIN JIMHUU
BALB/c) u cootBercTByromux auHui KieTok (L1210 (mumdboO6aacTHBIN JIEHKO3 MBIIIN)) B TOBOJIHHO
BBICOKOH mo3upoBke (10 MITH KJIETOK Ha BBEJICHHE).

2. PaboTa ¢ apyruMu KJIETOYHBIMH KYJIbTYPaMH JTOJDKHA MPOBOJUTHECS W JANbBIIE ¢ OoJiee TIa-
TEJIHHBIM TOAO0POM KaK CaMHX KYJIbTYp, TaK U JIO3UPOBOK, ¥ TUHHIA KUBOTHBIX.
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Poub Giosioriunnx mogesieii y BuB4YeHHi JdiMmponposidgepaTuBHux 3aXBOpIOBaHb

LA. Cy0orina

Omnkororiuni xBopo6w, i, 6e3nocepenHbo, niMdonpoidepaTHBHI 3aXBOPIOBAHHS PEECTPYIOTECS Y BCHOMY CBITI, SIK Ce-
pexn TBapuH, Tak i cepexn moxeil. Lle Bennka rpyna maTosorii, mo Bpaxae siK JOpPOCHi OpraHi3Mu, Tak i 30BCIM MOJIOJi opra-
Hi3Mu. Y faHill CTaTTi MoKa3aHa pojb 0iONOTIYHUX MOJeNel B OHKOTeMaToJIoril, B pillleHHI MpoOJieM JTiKyBaHHs Ta JiarHoO-
CTHKH JaHMX maTosiorid. HaBeneHo 0CHOBHI MOpoAH Ta JiHil 1abopaTOpHUX TBApHH, KIITHHHI JiHil. JaHO TOKIagHuMi onuc
MerofiB (ikcarii 1adopaTOpHUX TBapHH i CIOCOOIB BBEICHHS OHKOKYJIbTYp TBapuHaM. [lokasaHuil XiJ eKCHEPUMEHTY 3
BIATBOPEHHS aCUUTHOI MyXJIMHYU y JIHIHHUX MUIIeH 1 iforo pesynprati. JloBeICHO MOXIMBICTh TPAaHCIUIAHTALIT MYXJIUHH B
OpraHi3M JIJab0OpaTOPHHUX TBAPUH.

KunrodoBi croBa: oHKOTeMaToOris, 610710TiUHI MOz, TabopaTopHi TBApHHH, (ikcawisl, KyIbTypH KIITHH.

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

Subottina I.

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/Bl1, 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).

Keywords: oncohematology, biological models, laboratory animals, fixation, cell cultures.
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