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Introduction. An acquired resistance to experimental tumors was detected in ani-
mals that recovered from a primary transplanted tumor due to treatment or spontaneous-
ly, and demonstrated intolerance to a renewal tumor inoculation. This phenomenon is
much less frequently observed, although it is of great scientific interest and medical sig-
nificance. Here, we have addressed the expression of the resistance phenomenon in
a model tumor in mice — Nemeth—Kelner lymphoma (NK/Ly).

The aim of our study was to elaborate a reproducible method for induction of
resistance to transplantation of lymphoma NK/Ly in mice and to investigate the mecha-
nisms of its development.

Methods and Results. Three schemes for induction of resistance were tested.
The first one included treatment of tumor-bearing mice with vinblastine and, thereafter,
reconvalescent animals were checked for the development of resistance expressed as
a complete suppression of tumor growth after re-inoculation of tumor cells. Mice were
inoculated intraperitoneally with NK/Ly ascitic cells and then subjected to 2—4 intraperi-
toneal injections of vinblastine at a dose of 1ug/g of body weight. The recovered mice
were re-inoculated with tumor cells and the absence of tumor growth was considered as
resistance development. The disadvantage of this approach is that less than 5% of mice
achieve a long lasting recovery due to the treatment. The second scheme included the
immunization of mice with intraperitoneal injection of the minimal number of viable
tumor cells that do not cause tumor growth, but initiate the immune response. However,
this approach was not effective, since there was no reliable number of cells correspon-
ding to these demands. The minimal number of 15x102 injected cells per mouse caused
a retarded but still progressive tumor growth. In the third scheme, the immunization of
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mice was conducted by the intraperitoneal injections of NK/Ly cells permeabilized with
saponin. It should be noted that treatment with saponin leads to cell death with a mini-
mal damage to cell morphology. The scheme of immunization with permeabilized NK/Ly
cells appeared to be simple and effective. It provided a reproducible resistance to trans-
planted tumor and might be used as a model in studies of the mechanisms of this phe-
nomenon. Cytological investigation of tumor and immunocompetent cells in ascites of
control and of tumor-resistant mice was conducted. As revealed, the number of lympho-
cytes in ascites of tumor-resistant mice was about 4 times higher than such amount
in the control (non-resistant) mice. A destruction of tumor cells by the adherent mono-
nuclears was observed.

Conclusions. The method of induction of resistance to transplantation of experi-
mental tumor NK/Ly by immunization of mice with tumor cells permeabilized with saponin
is described. The intraperitoneal inoculation of tumor cells to the tumor-resistant mice
caused the marked increase of the mononuclear leukocytes population in the peritoneal
fluid, which showed a harmful effect upon tumor cells. Thus, the induction of resistance
to transplantation of NK/Ly lymphoma in mice might be provided mainly via the mecha-
nisms of cell immunity, in particular, by the appearance of cytotoxic lymphocytes spe-
cific to distinct tumor cells.

Keywords: lymphoma NK/Ly, mice, tumor transplantation, resistance

INTRODUCTION

There wee many attempts to program immune cells for specific recognition and
destruction of the pathological, primarily tumor cells. The immunologists James
Allison and Tasuku Honjo who worked in that field were awarded the Nobel Prize in
Physiology and Medicine in 2018. Their approach was based on enhancing the activity
of the human immune system to overcome cancer without the use of radiotherapy or
chemotherapy [20]. The above noted scientists have invented effective methods for
suppression of the protective response of tumor cells to the action of immune cells.
James Allison et al. found that blocking of the CTLA-4 (cytotoxic lymphocytes A-4) protein
involved in the functioning of the immune system in animals with malignant tumors
leads to the activation of the body’s antitumor response and tumor regression. Tasuku
Honjo identified the PD-1 receptor (Programmed Cell Death Protein-1) on the surface of
lymphocytes and showed that its activation leads to inhibition of the action of lympho-
cytes on tumor cells. Therefore, blocking PD-1 enhances the antitumor activity of the
immune system [15]. Studies related to the CTLA-4 protein and the PD-1 receptor are
among the most relevant to the treatment of cancer and therefore, many recent reviews
in leading biomedical journals have been published [6, 14].

Other mechanisms have been proposed to be used for stimulation of the immune
system toward tumor cells, and the CAR-T system is the best known to target immune
cells to leukemia cells [4]. For this reason, the T lymphocytes of a cancer patient were
isolated and genetically reprogrammed in vitro to find and destroy leukemic cells. Then,
the modified lymphocytes were returned to the patient's body, where their number
increased with each contact with cancer cells. Taking into account a wide distribution of
the MR1 and a small difference in its content between the individuals, one can expect
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the creation of a universal antitumor immunotherapy. Considering the appearance of
intolerance to experimental tumors, it is known that animals with a transplanted model
tumor, which recovered after the successful treatment, became resistant to a renewal
inoculation of this tumor [1, 8, 9]. The causes of this phenomenon are poorly investi-
gated, although they are of great interest and medical significance. There is reason
to believe that this phenomenon is based on the peculiarities of the functioning of the
immune system in individual organisms [7, 19]. Here, we have addressed expression of
the resistance phenomenon in a model tumor of mice — lymphoma NKI/Ly.

The aim of our study was to elaborate a reproducible method for induction of
resistance to transplantation of lymphoma NK/Ly in mice and to investigate the mecha-
nisms of its development paying attention to the role of cellular immune response in
this process.

MATERIALS AND METHODS

Experiments were conducted on murine experimental tumor lymphoma NKI/Ly,
obtained from the collection of tumor strains of the R.E. Kavetsky Institute of Experimental
Pathology, Oncology and Radiobiology, National Academy of Sciences of Ukraine, Kyiv
(Ukraine). Animals were housed with a free access to food and water in accordance with
the General Ethical Principles of Experiments on Animals (Ukraine, 2001), which are
consistent with the provisions of The European Convention for the Protection of Verte-
brate Animals Used for Experimental and Other Scientific Purposes (Strassburg, 1986).
The study was conducted with the approval of the Bio-Ethics Commission at the Institute
of Cell Biology, NAS of Ukraine (Protocol # 2, February 18, 2021).

Ascites forms of NK/Ly was passed in C57BI mice by intraperitoneal inoculation of
0.5-1.0x10° tumor cells. The applied number of NK/Ly cells was 10-20 times lower than
usually recommended for this tumor [12,17,18]. This is caused by a continuous passage
of tumor NK/Ly in vivo for a long time (10 years) which led to a substantial enhancement
of its malignancy as compared with the parental strain. Nevertheless, the applied num-
ber of NK/Ly cells was quite sufficient for a “normal” growth of tumor, besides, a lower
dose of transplanted cells is favorable to experimental chemotherapy of tumor.

The growth of tumors was monitored by weighting the animals daily or on even days.
Ascitic cells for transplantation were taken on the 10-13 days of lymphoma NKI/Ly.
Evacuation of ascitic fluid (drainage) was performed under the light ether narcosis.

Treatment of mice was performed by intraperinoneal injections of vinblastine sul-
fate [3]. The solution for injections was prepared as follows. 1 mg of vinblastine sulfate
powder was suspended in 0.1 mL of ethanol and 0.1 mL of sterile water was added to
the suspension. A rapid dissolution occurs and in this way a stock solution of vinblastine
with concentration 5 mg/mL in 50% ethanol was obtained. It can be stored at 4 °C no
longer than 7 days. The solution for injection was prepared by introducing 5 ul of stock
vinblastine to 0.5 mL of sterile saline and was injected to one mouse. More solution can
be prepared for treatment of several mice according to the indicated proportion and it
must be used in several hours.

Cytomorphological investigations of cell population in ascitic fluid of control mice or
in peritoneal fluid of tumor-resistant mice were performed. Smears were stained with
azure A-eosin dye by Romanovsky—Giemsa method in R. Lilly modification [11] and the
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percentage of different types of cells was determined. A special attention was paid to
mononuclear cells and signs of tumor cells damage.

The chestnut saponin (BDH Chemicals Ltd, England) was used for permeabilization
of tumor cells. Treatment of cells was conducted as follows. Freshly obtained ascites
was diluted with a sterile solution of 0.9% sodium chloride to a cell concentration in the
range of 500—-800x10%/mL (counted in Goryaev chamber) and 1/10 volume of sterile 2%
solution of chestnut saponin in saline was added (final saponin concentration 2 mg/mL).
The suspension was kept for 30 min at 37 °C with occasional shaking. After cooling it to
room temperature, mice were injected intraperitoneally with an aliquot of suspension
containing a distinct number of cells. The suspension was stored at 4 °C no longer than
12 hrs.

Fractionation of ascitic cells population for isolation of mononuclear leukocytes
from tumor-resistant mice was conducted by centrifugation in “Lymphoprep” ficoll-vero-
grafin solution (density 1.079 g/cm?®), according to recommendations of producer (Alere
Technologies AS, Oslo, Norway).

Statistical analysis. The data are presented as the Mean = SD. The significance
of difference between the compared data was analyzed by Student’s t-test using Graph
Pan Prism 6 program. Levels of significance of differences were marked with asterisks:
*P < 0.05, ***P < 0.001.

RESULTS AND DISCUSSION

Three schemes were tested for their efficiency in induction of resistance to tumor
transplantation in mice. The first one was grounded on the treatment of tumor-bearing
mice with vinblastine and, thereafter, reconvalescent animals were checked for the
development of tumor resistance expressed as a complete suppression of tumor growth
after re-inoculation of tumor cells. Mice were inoculated intraperitoneally with NK/Ly
ascitic cells and then subjected to 2—4 intraperitoneal injections of vinblastin at a dose
1 ug/g of body weight. In the case of a successful treatment, reconvalescent animals
were re-inoculated two weeks later with NK/Ly cells and the absence of tumor growth
was considered as a development of resistance. An example of such experiment is
presented in Fig. 1.

Resistance to transplantation of NK/Ly lymphoma in the presented experiment was
developed after 3 injections of vinblastine at a dose of 1 mg/kg of body weight on the
6th, 9th and 12th days after inoculation of tumor cells, followed by the removal of ascites
two days after the injection of vinblastine. Similar results were obtained in about 5% of
animals with lymphoma NKI/Ly that survived after treatment with several injections of
vinblastine starting at 24 h after the inoculation of tumor cells and evacuation of devel-
oped ascites. In these animals after delayed re-inoculation of viable tumor cells ascites
was either not formed or was completely resorbed after a short-term growth.

Due to the fact that a prolonged remission after treatment of mice with vinblastine
is relatively rare (in 5% of animals only) and unpredictable, attempts have been made
to induce resistance to NK/Ly tumor by intraperitoneal inoculation of a minimal nhumber
of viable tumor cells, which will not lead to tumor growth but will initiate the immune re-
sponse. However, the amount of tumor cells corresponding to these demands was not
found. Inoculation of the minimal number of tumor cells (15x10% per mouse) led to
a retarded but still progressive tumor growth, so, this scheme was abolished.
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The next undertaken scheme was the immunization of mice by intraperitoneal
injections of tumor cells permeabilized with saponin. It should be noted that treatment
with saponin Kills cells by lysis with a minimal damage to cell morphology. Initially, 150—
200x10° permeabilized cells were injected, and after 18—20 days 400-500x10? cells of
freshly prepared suspension were injected once more. After 2-3 weeks 150—200x10° of
viable NKI/Ly cells were inoculated intraperitoneally to intact (control) and to immunized
(vaccinated) mice. An example of experiment is presented in Fig. 2.
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Fig. 1. Dynamics of body weight of mice as an indicator of the induced resistance to tumor transplantation
after inoculation of NK/Ly cells.
Designations: A — non treated mouse (control); B — mouse with resistance to inoculation of the tumor
cells induced by treatment with vinblastine. The black arrow ¥ indicates the initial inoculation of tumor
cells; short arrows ¥ indicate the repeated inoculations of tumor cells; red arrows ; show the injec-
tions of vinblastine; blue arrows — indicate the removal of ascites in experimental mice (drainage);
short blue arrows ¥ show the washing out of cells from the abdominal cavity with saline after repeated
inoculation of tumor cells

Puc. 1. [lnHamika Baru Tina Mmuwwen, sk nokasHuK iHOyKOBaHOT pe3UCTEHTHOCTI 40 NepeBMBAHHS NiMdomu
NK/Ly.
Mo3HavyeHHA: A — HenikoBaHa MuLLA (KOHTPOSb); B — M1LLIA 3 PE3UCTEHTHICTIO 40 NEpPeBMBaHHS MyX-
NVHW Nicns NikyBaHHs BIHGNacTUHOM. YopHoto cTpinkoto ¥ No3HaveHo NoYaTKoBy IHOKYMALH0 NyXMnH-
HWUX KMITUH; CTpinkamu § nosHaueHi NOBTOPHI iHOKyNALIT MYXAMHHUX KIiTUH; YEPBOHMMM CTpinkamu
x nokasaHo BBE[EHHS BiHONacTUHY; CUHI CTPINKM —> BUAANEHHS acuuTy Y MigAOCRiAHUX MULLEeW
€rnoco6oM ApeHaxy; KOPOTKUMU CUHIMM CTPINKaMu ¥ No3HaYeHO BUMMUBAHHS KIITWH i3 YepeBHOI Mno-
POXHWHM (Pi3iONOriYHMM PO34YMHOM MICAA NOBTOPHUX iHOKYMALIA MYXIUHHUX KNITUH

The scheme of immunization with permeabilized tumor cells appeared to be simple
and effective. It provided a reproducible induction of resistance to the tumor and can
serve as a model in studies of mechanisms of antitumor resistance development and its
specificity.
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Fig. 2. Induction of resistance to NK/Ly lymphoma in mice by immunization (vaccination) with permeabilized
NK/Ly cells.
Designations: A — untreated mouse; B — vaccinated mouse by prior injections of permeabilized NK/Ly
cells. Arrow Q indicates the intra-peritoneal injection of a suspension of permeabilized NK/Ly cells
(1st and 20th day, the number of cells in thousands is indicated above the arrow); arrow ¥ — inocula-
tion of the tumor by introduction of viable NK/Ly cells (the number of cells in thousands is indicated
above the arrow); arrow —» — drainage of ascites (in the control mouse only, in the vaccinated mouse
tumor growth was not manifested and ascites did not develop)

Puc. 2. IHaykuis pesaucteHTHOCTI Ao nimdomu NK/Ly cnoco6om imyHisauii (BakumHaLii) mywen nepmeabiniso-
BaHuUMM kniTuHamu NK/Ly.
Mo3HayeHHs: A — HenikoBaHi MULLi; B — BakLMHOBaHI MULLI NonepeaHiM BBeAEHHSIM nepmeabinizo-
BaHUX kniTuH NK/Ly. CTpinkoto S nosHaueHo BHyTpilLHbOYEpEBHe BBEAEHHS cycreHsii nepmeati-
nizoBaHux knituH NK/Ly (1-11 i 20-# gHi, KiNbKiCTb KMITUH y TUCAYaX 3a3Ha4eHa Haf CTPINKo); CTpifka
¥ — iHokynsaUis NyxnuHK BBEAEHHAM XMBMX KNiTH NK/Ly (KiNbKiCTb KNITUH y TUcAYax BKkasaHa Haf
CTPINKOI0); CTPiNKa —>» — ApPEeHaX acumTy (NuLle y KOHTPOTi, Y BAKLIMHOBAHNX MULLIEW POCTY NYXMUHN
He cnocTepiranu i acuuT He YTBOPIOBABCS)

The role of the immune response in the development of resistance of mice to the
transplantation of experimental tumor NK/Ly lymphoma was studied. For this reason,
the puncture of abdominal cavity with the syringe was performed in tumor resistant mice
on the 2nd or the 3rd days after provocative re-inoculation of NK/Ly cells and a small
quantity of peritoneal liquid was washed out with saline for further cytomorphological
investigation. The smears were stained by Romanovsky—Giemsa method and percent-
age of tumor cells and leukocytes was determined.

It was revealed that in tumor-resistant mice the intraperitoneal re-inoculation of
tumor cells challenge the marked increase in the amount of mononuclear leukocytes
in the peritoneal fluid which was approximately 4 times higher than in the ascites of
control (non-treated) animals (see Table, Fig. 3B). The highest percentage of mono-
nuclear cells was observed in the ascites obtained 2 days after the re-inoculation of tu-
mor cells, and in 3 days or more the percentage of mononuclear leukocytes significantly
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decreased. The attachment of mononuclears to the tumor cells and a pronounced
damage of the last up to their destruction was also observed (Fig. 3C, D).

Taking into account the high content of leukocytes in peritoneal fluid of tumor-resis-
tant mice after provocative inoculation of tumor cells, we isolated leukocytes from the
produced peritoneal fluid by centrifugation in density gradient of the Ficoll-verografin mix-
ture (density 1.079 g/cm?®). A fraction of cells with typical morphology of lymphocytes was
obtained (Fig. 4). However, a small number of enlarged cells which morphologically could
not be clearly identified as large lymphocytes or small NK/Ly cells was also present.

The content of leukocytes in ascites of non treated (control) and resistant
to NK/Ly lymphoma mice after inoculation of tumor cells
BwmicT nekouunTiB y acumTi HenikoBaHMX (KOHTPOSb) i y pe3UCTEeHTHUX
wono NK/Ly nimdbomu muwen nicnsa iHOKynauUii NyXAUMHHUX KNiTUH

Percentage of mononuclear leukocytes

s I G s in the cell population of ascites (M+SD)
1 Non treated (control) mice (n = 11) 10.90+2.52
2 Tumor-resistant mice (n = 8) 46.54+5.90
3 Tumo_r-reS|ste_1nt mice on the 2nd eay 45 47+2 55
after inoculation of tumor cells (n = 3)
4 Tumor-resistant mice on the 3rd day after 29.77+5.61

inoculation of tumor cells (n = 3)

Comments: difference of group 1 vs group 2: highly significant (***), P<0.001; difference of group 3 vs group 4:
significant (*), P = 0.0115

MpumiTkn: pisHnLA Mk rpynamu 1 i 2: BucokogocToBipHa (***), P<0,001; pisHuus mixx rpynamm 3 i 4: gocTo-
BipHa (*), P =0,0115

Thus, the induction of resistance to transplantation of NK/Ly lymphoma in mice
might be provided mainly via the mechanisms of cell immunity, in particular, by the
appearance of cytotoxic lymphocytes which display harmful effect upon tumor cells.

Investigations in the field of anticancer vaccines develop very intensively due to
their important practical significance. The information on principles of anticancer vacci-
nes preparation and their application in treatment of oncological patients is presented in
details in a series of excellent reviews [10, 13, 16]. In our experimental model, an ac-
quired resistance to transplantation of lymphoma NK/Ly was achieved by preventive
immunization of mice by repeated inoculation of not viable tumor cells, thus, it can be
defined as vaccination. The antigen used for immunization derives from whole NK/Ly
cells inactivated by permeabilization with saponin, resp., it may be classified as antigen
based on tumor cell derivate [5]. The advantage of the described model is that the NK/Ly
cells can be readily obtained from the ascitic fluid of a donor mouse and their treatment
with saponin in aseptic conditions is not laborious. Considering the significance of this
model, it is most reasonable is to use it as a source of lymphocytes which appear in
a large quantity in peritoneal fluid of tumor resistant mice after provocative injection of
tumor cells. The investigation of characteristics and biological, resp. cytotoxic, activity of
these lymphocytes is of a significant interest.
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Fig. 3. The image of the cell population in ascitic fluid of the non-treated mouse (control) (A) and of tumor-
resistent mouse after inoculation of NK/Ly cells (B, C, D). Azure-Eosin staining, lens 40x, eye-lens
15x. A — cell population in ascites a non-treated mouse on the 7th day after NK/Ly cells inoculation;
B — cell population in peritoneal fluid of a tumor-resistant mouse two days after NK/Ly cells inocula-
tion. An enhenced migration of mononuclears into the peritoneal fluid is noticed; C — appearance of
giant tumor cells in the mouse treated with vinblastin. Attachment of mononuclears to tumor cells and
damage of their structure is observed (indicated by arrows); D — complete destruction of giant tumor
cell, the adherent mononuclears are visible

Puc. 3. KnitTuHHa nonynsauis y acumTHIN pianHI HenikoBaHoi ML (KOHTponb) (A) i y NyXnMHO-pe3nCTEHTHOT
muwi nicng iHokynauii knitud NK/Ly (B, C, D). 3abapsneHHs A3yp-EosunHom, 06. 40x, ok. 15x. A —
KNITUHHA NONYNSLiA acuMTy HEMIKOBaHOI MULWi Ha 7-1 AeHb nicns iHokynsauii knitnH NK/Ly; B — kniTuH-
Ha Momnynsuis NepuToHeanbHOI PiAVHU Y MYXITUHO-PE3NCTEHTHOI MULLI Yepes3 2 AHi nicns iHOKynauii
knitTnH NK/Ly. MomiTHa 3HayHa Mirpauis MOHOHyKIeapiB y neputoHeanbHy pianHy; C — yTBOpEeHHs
TiraHTCbKMX MYXIIMHHUX KMITUH Yy MULLEW, MiKoBaHWX BiHOGNactnuHoM. [NpuKpinneHHs MOHOHykneapis
[0 NYXIUHHWX KIITWH | NOLIKOMAKEHHS iXHBbOI CTPYKTYpH (Mo3HaveHo cTpinkamu); D — MNoBHWI po3nag
riraHTCbKOI MYXIMHHOI KIMiITUHK, MOMITHO MPYKPINSIEHi MOHOHYKeapw (Mo3Ha4eHo CTpinkamu)

In our experiments, mice C57/BL, the immunological properties of which are well
characterized, were used [2, 7, 19]. They possess relatively high activity of Natural Killers
and the activation of helper T cells, namely of the TH1 type secreting cytokines that are
important for cell-mediated immunity. In general, the humoral immunity in C57BL/6 mice
is lower comparing to the Balb/c mice. The choice of a proper animal for investigation of
the mechanisms of resistance to tumor transplantation in mice is a key issue because
a response to such transplantation in different animal models can vary significantly.
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Fig. 4. Lymphoid cells, isolated from peritoneal fluid of resistant to lymphoma NK/Ly mice 48 hrs after re-
inoculation of tumor cells. Azure-Eosin staining, lens 40x, eye-lens 15x. Arrows indicate enlarged cells
which morphologically could not be clearly identified as large lymphocytes or small NK/Ly cells

Puc. 4. JlimdoigHi kniTvHW, i3onboBaHi 3 nepuToHeanbHoI piavHN pe3ncteHTHux Ao nimbomu NK/Ly muwwen
yepes 48 rog nicnsi pe-iHoKynAUii NyxnuHHKX knituH. 3abapeneHHs Asyp-Eo3nHom, 06. 40x, ok. 15x.
Crpinkamu BkasaHo 36inblLUeHi KNiTUHW, SKi MOPONOriYHO He MOXHa ifAeHTUdIKYBaTK SK BENWKi Nim-
douutn abo mani NK/Ly knituHmn

CONCLUSIONS

The method of induction of resistance to transplantation of experimental tumor
NK/Ly by immunization of mice with tumor cells permeabilized with saponin is de-
scribed. The intraperitoneal inoculation of tumor cells to the resistant mice caused
a marked increase in the mononuclear leukocytes population in the perinoneal fluid,
which showed a harmful effect upon tumor cells. Thus, the induction of resistance to
transplantation of NK/Ly lymphoma in mice might be provided mainly via the mecha-
nisms of cell immunity, in particular, by the appearance of cytotoxic lymphocytes spe-
cific to distinct tumor cells.
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EKCNEPMMEHTAJNIbHAMOAENbINIAXOANAOBUBYEHHAPE3UCTEHTHOCTI
00 MPUBUBAHHSA NYXJIMHU Y MULLEWN

M. 4. Jlyyuk, P. C. Cmolka*
IHecmumym 6ionoeii knimuHu HAH YkpaiHu, syn. [pacomaHosa, 14/16, Jlbeig 79005, YkpaiHa

*KopecnoHdyrouuti asmop e-mail: stoika@cellbiol.lviv.ua

BcTtyn. HabyTy pe3ncTeHTHICTb 0O eKcnepuMMEHTanbHUX MyXWH CrnocTepiralTb
y TBapViH, SIKi ogy>Kanu Big NyxJSIMHW 3aBASIKM NiKyBaHHIO abo CMOHTAHHO i NPOSIBMSOTh
HeTonepaHTHICTb 40 T NOBTOPHOI iHOKYnAUji. Lle aBuLLle cnocTepiraloTb HeYacTo, 0gHaK
BOHO CTAHOBWTb 3HAYHUI HAYKOBWI | MeQUKO-0ionoriYHni iHTepec. Y LboMy BUNaAKy My
3BEPHYNWCS OO sIBMLLA PE3NCTEHTHOCTI Y MOAENMbHIN MyXnuHi Muwen — nimcomi NK/Ly.

MeTa uboro gocniaXeHHs nonsrana y po3poOui BigTBOPIOBAHOIO METOAY iHOYKLiT
PEe3NCTEHTHOCTI A0 NPUBMBAHHA BULLE3ragaHol NyXfMHU MULIAM i OOCHIOKEHHI Mexa-
Hi3MiB 1T BUHMKHEHHS.

MeToam i pe3ynbratm gocnigXeHHsA. 3acTocoBaHO TpU CXeMu iHOYKUii pesunc-
TeHTHocTi. lNepwa nonsarana y nikyBaHHi BiIHONACTUHOM MULLI 3 NPUBUTO MYXJTMHOL,
nicrs Yoro y TBapUH-PEKOHBANECLEHTIB BU3Ha4Yanu HabyTTa pe3anCTEeHTHOCTI, sika xa-
pakTepuadyBanacs NOBHUM MPUrHIYEHHAM POCTY NYyXMWHU NICNSA pe-iHOKyNAuil nyxmnmH-
HUX KNiTUH. Muwam iHoKyntoBanu BHYTPiLLHboYepeBHO acumTHi knitnHu NK/Ly, nicns
YOro 3gifcHioBanu 2—4 BHYTPILLIHbOYEPEBHI iH'eKLiT BIHONAcTUHY 3 po3paxyHKy 1MKr/T
Barn Tina. [Micna ycnilwHoro nikyBaHHA MuLlLAM-peKkoHBanecLeHTamMm npoBoaAuNn pe-
iHokynsuito kniTvH NK/Ly. BigcyTHiCTb poCcTy NyxnvHu cBig4Ynna npo BUHUKHEHHS pe3unc-
TeHTHoCTI. HegonikoM uboro nigxody Oyno HMU3bke BUMNIKOBYBaHHSA MULLIEN, AOBrOTpMBa-
ny pemicito cnocTepirany MeHwe Hix y 5 % muwen. [ipyra cxema nepegbayana iMmyHi-
3alilo MULLEN BHYTPILLHbOYEPEBHUM BBEOEHHAM MiHIMAnNbHOI KifIbKOCTI XUTTE3A4aTHUX
NYXJIMHHMX KNiTWH, sika 6 He 3ymoBnioBana pocty MyxnuHW, ane iHiyitoBana 6 iMyHHy
BignoBsiab. OgHak uen nigxig BusiBMBCS HeedekTnBHMM. MiHimanbHa KinbKicTb BBeae-
HUX KMiTUH (15x10% Ha MuLy) 3ymOBItoBana CroBifibHEHWI, NPOTE NPOrPECUBHUIA piCT
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NyXnuMHW. 3rigHo 3 TPETLOK CXEMOH), iIMYHI3aL|ito MULLEN NPOBOAMIN BHYTPILLHbOYEPEB-
HUMMW BBEAEHHAMM NMYXIMHHUX KNITUH, nepmeabinizoBaHnx canoHiHoMm. O6pobka cano-
HiIHOM 3yMOBIOE 3arnbenb KIiTUHM 3 MiHIManbHUM MOLUKOAXKEHHSIM CTPYKTYPU KITITUHK
Ta ii koMnoHeHTIB. Cxema iMyHisauii nepmeabinisoBaHMMU MYXSTIMHHUMU KITiITUHAMKX BU-
siBUIacs NPOCToo 11 edhekTnBHOK. BoHa 3abe3nevyBana BigTBOPOBaHY PE3NUCTEHTHICTb
40 NepeBmBaHOi NyXJIMHY | MOXe y NepCrneKkTUBi 3aCTOCOBYBaTUCA AN1S BUBYEHHSA MeXa-
Hi3MiB LbOro seuwa. NpoBeaeHo UUToNOriYHe AOCHIMKEHHS NYXSIMHHUX Ta IMYHOKOM-
NETEHTHUX KNITUH Y acuuTi KOHTPOSTbHUX i NYXSIMHO-PE3NUCTEHTHUX TBapUH. BussneHo,
IO KiNbKiCTb NiMAOUUTIB Y acuuTi NyXIMHO-PE3UCTEHTHUX MULen Gyna npubnmsHo
BYETBEPO BULLO, HiXK Y KOHTPOMBbHUX (HEPE3UCTEHTHMX) MULLen. CnocTepirany pynHy-
BaHHSA NYXAMHHUX KNITUH NPUKPINAIEHMMMN OO HUX MOHOHYKIeapamu.

BucHoBok. OnvcaHo MeToq iHAYKLiT pe3UCTEHTHOCTI 4O TpaHCNaHTalii ekcnepu-
MeHTanbHoi NyxnmMHu NK/Ly imyHizauieo Muwwen nyxniMHHUMK KniTnHaMmm, nepmeabini-
30BaHUMM CanoHiIHOM. BHyTpillHbOYepeBHa iIHOKYNALiS MYXIIMHHUX KITITUH NyXINMHO-pe-
3MCTEHTHUM MMLIAM 3yMOBItOBana 3HayHe 30iNblUEHHS Yy NepuTOHearnbHiln piguHi no-
Nynsauii MOHOHYKNeapHUX NENKOLUTIB, AKi CIPUYUHANN MOLUKOMXKEHHS MYyXAMHHUX KITi-
TVH. Lle cBigunTb, WO BMHUKHEHHS PE3VMCTEHTHOCTI A0 nepeBmBaHHsA nimgomu NK/Ly
MULLIAM BU3HAYaETbCHA rOSIOBHO MEXaHiaMamu KIITUHHOIO IMYHITETY, 30Kpema, YTBOPEH-
HAM LIMTOTOKCUYHUX NiMdoUUTIB, cneumdivHnX 4O NYXAUHHUX KITITUH.

Knroyoei cnoea: nimgoma NK/Ly, M1Lli, nepeBMBaHHS MyXIWNH, PE3UCTEHTHICTb
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