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Landomycin A is a new antibiotic of angucycline group with antineoplastic activity
against tumor cells of different origin. In this work, we investigated the effects of lando-
mycin A on the growth of B16F10 mouse melanoma. It was elucidated that studied an-
tibiotic possessed a significant dose-dependent cytotoxic activity against these mela-
noma cells in vitro, and its LC,, = 2 uM was 5 times lower than that of the doxorubicin,
anticancer drug widely used for treatment of solid tumors. Landomycin A at concentra-
tion of 10 mg/kg body weight did not cause pathological changes, mortality or general
toxic symptoms in intact mice of C57black/6 line. No significant changes in the body
weight and hematological parameters of animals treated with landomycin A as com-
pared to the control group were observed. While B16F10 melanoma maintained rapid
growth in vivo with a continual increase in tumor volume, landomycin A effectively inhibi-
ted tumor growth without a marked myelosuppressive effects or cardio- and hepatotoxi-
city that are characteristic for doxorubicin action. These results suggest a perspective of
landomycin A application in chemotherapy of malignant tumors.
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INTRODUCTION

A cutaneous melanoma is a highly malignant tumor derived from melanocytes, the
pigment-producing cells in skin epidermis [14]. If being early diagnosed and surgically
removed while localized in the outermost skin layer, melanoma is potentially curable.
When tumor cells have spread to distant lymph nodes or metastasized (stage 1V), they
become refractory to common chemotherapies and, therefore, incurable. The prognosis
for patients with stage IV metastatic melanoma is very poor, with an expected median
survival of only 6 to 9 months [7]. The rapid increase in the incidence of malignant
melanomas has not been associated with any improved therapeutic options over the
years [2].
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Landomycin A (LA) is a new angucycline antibiotic with potential antitumor action.
It consists of benzoantharacene tetracyclic aglycone and hexasaccharide chain that
comprise two repetitive trisaccharide subunits (a-L-rhodinose-(1-3)-p-D-olivose-(1-4)-
-D-olivose) joined by O-glycoside bond (Fig. 1).
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LA exhibits a strong cytotoxic effect towards tumor cells of different origin and in-
duces early apoptosis in target cells. Our finding that landomycin A induces oxidative
stress in cancer cell lines in vitro provides a possible mechanism of its antineoplastic
activity [8]. It is known that cancer cells have increased ROS steady state level, and
they are likely to be more vulnerable to damage by further ROS insults induced by exo-
genous agents [4]. Thus, manipulating ROS levels by redox modulation could be
a way to kill cancer cells selectively without causing a significant toxicity to normal cells.
Melanoma is a unique type of cancer with melanin biosynthesis that produces high
level of ROS and oxidative stress [10, 15]. Thus, melanoma cells are expected to be
very sensitive to therapeutic strategies whose application leads to induce cancer cell
death through ROS production.

In this study, we evaluated the effects of landomycin A in vitro and in vivo on the
growth of mouse melanoma cells.

MATERIALS AND METHODS

Landomycin A (99% purity according to thin-layer chromatography) was obtained in
the laboratory of professor Jurgen Rohr (Department of Pharmaceutical Sciences, Uni-
versity of Kentucky, USA). Doxorubicin hydrochloride (Dx, Pfizer, New York, NY) was
bought in local pharmacy.

Cell culture. B16F10 cell line (mouse melanoma) used in this study was obtained
from the collection of the Institute of Cancer Research at Medical University of Vienna
(Austria). Cells were grown in RPMI-1640 medium (Sigma, USA) supplemented with
10% fetal bovine serum (Sigma, USA) and 50 pg/ml gentamicin (Sigma, Missouri, USA)
in 5% CO,-containing humidified atmosphere at 37 °C. Cells were re-seeded every two
days at the rate of 2.5x105 cell/ml of culture medium [1].

Cytotoxicity assay. Cytotoxicity was measured using Trypan Blue exclusion as-
say. Briefly, exponentially growing B16F10 cells at 1x105cells/well density were treated
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with various concentrations of studied drug and cultivated in a 24-well tissue culture
plate (Greiner Bio One, Frickenhausen, Germany). After 24 h incubation, the number of
cells was calculated in the hemocytometer chamber by counting of the number of dead
cells using 0.1% Trypan Blue dye that stains dead cells with damaged membrane in
blue, whereas alive cells remain unstained [5].

Animals. Studies of the biological activity of LA were conducted using male
C57black/6 mice Kent at animal facility of the Institute of Cell Biology, NAS of Ukraine
(Lviv, Ukraine). All in vivo experiments were conducted in accordance with the interna-
tional principles of the European Convention for protection of vertebrate animals under a
control of the Bio-Ethics Committee of the above mentioned institution (Protocol N 9/2015
from 1.09.2015 of the BioEthics committee of the Institute of Cell Biology, NAS of Ukraine).
Animals weighing 18—25 g were kept at a temperature of 22+2 °C and with photo cycle of
12-hour light/12-hour dark. Water and food pellets were provided ad libitum.

Testing of LA in vivo toxicity. To define the toxicity of studied compound three ex-
perimental groups of male C57black/6 mice were used. Animals were distributed accor-
ding to the study design: 1%t group — control, intact animals, 2" group — animals treated
intraperitonealy (IP) with LA (10 mg/kg), 3™ group — mice treated IP with Dx (cumulative
dose 10 mg/kg). There were three mice used in each group. During the period of study,
the animals were weighed every day. Clinical symptoms were evaluated in mice daily.

Blood cell formula. For blood sampling amputation of small part of mouse tail was
cut with pumping of ~100 ul of blood in a test tube, followed by immediate disinfection
of a wound with 70% alcohol. For counting of red blood cells, 5 pl of blood were dis-
solved in 5 ml of isotonic NaCl solution (1:1000 dilution), while for leukocyte, 5 ul of
blood were dissolved in 95 ul of 3% acetic acid solution (1:20 dilution). Erythrocytes and
leukocytes were counted under the Evolution 300 Trino microscope (Delta Optical,
Minsk Mazowiecki, Poland) and calculated by standard formulas, described in [11]. For
blood smear preparation, 3 ul of blood were put at the edge of a slide, and then spread
for 1.5 cm using another narrow polished slide, placed at a 45° angle. The obtained
smears were dried at room temperature, then fixed with absolute methanol, and later
rehydrated by subsequent washing in ethanol solutions with decreasing concentration
(96%, 75%, 50%, 25%, 12.5%). Finally, the smears were washed with distilled water,
stained with Giemsa dye and air-dried, after which they were ready for analysis of leuko-
gram. Counting of leukocytes was performed under Evolution 300 Trino microscope
(Delta Optical, Minsk Mazowiecki, Poland) using 90x oil immersion objective. Cell
counting was always done using the same system — half of cells were counted in the
upper half part of the smear, and the rest 50% of cells were counted on the lower part
of the smear. A percentage of certain types of white blood cells in each smear was de-
termined after counting of at least 300 cells.

Tumor implantation. Tumor inoculation was done by a subcutaneous injection of
B16F 10 cells suspension diluted with sterile 1-x phosphate-buffered saline (PBS) in an
amount of 1 mIn per one animal. The viability and number of cells stained with 0.1%
Trypan Blue were checked by cell counting in the haemocytometric chamber. The vita-
lity of melanoma cells used for transplantation was not less than 98%.

Animals were distributed according to study design: 1%t group (n = 5) — intact ani-
mals, 2" group (n = 5) — control animals with B16F10 melanoma, 3™ group (n = 5) —
animals treated IP with LA (cumulative dose 10 mg/kg), 4™ group (n = 3) — mice treated
IP with Dx (cumulative dose 10 mg/kg).
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LA and Dx were administered 5 times in dose of 2 mg/kg every 72 hours. Injections
of studied compounds were performed on 10" day after tumor inoculation. The length,
width, and height of tumors were measured every three days with calipers. Experiments
were terminated on 22" day, when tumor volumes in the control group reached the
clinical endpoint (2500 mm?or become necrotic) in accordance with animal ethics guide-
lines. Tumor volume was calculated as: Vol = V2 Ly, " Liengin Lheignt [12]-

Aspartate and alanine aminotransferase activities. For determination of aspar-
tate aminotransferase activity (AST), 10 pl of blood serum were mixed with 100 pl of
substrate solution (2 mM a-ketoglutaric acid; 0.2 M D,L-aspartate in 0.1 M phosphate
buffer pH 7.4), while in control tube 10 pl of distilled water were added instead of blood
serum. The tubes were placed for 60 min at 37 °C, and then 100 pl of 1 mM solution of
2,4-dinitrophenylhydrazine was added to the samples and left for 20 min at RT. Then
1 ml of 0.4 M sodium hydroxide solution was added to each sample for extra 10 min,
and optical density of samples was measured using ThermoSpectronic spectropho-
mometer (Helios, Great Britain) at 540 nm wavelength. For measuring alanine amino-
transferase (ALT) activity, the procedure was identical except substrate solution (2 mM
a-ketoglutaric acid; 0,2 M D,L-alanine in phosphate buffer pH 7.4).

Statistical analysis. In vitro experiments were performed in triplicate for each vari-
ant. For statistical analysis, standard variation data within a group were calculated to-
gether with a statistical reliability of differences between two groups of data assessed
by t-test. The level of significance was set at 0.05.

RESULTS

To determine the effect of LA on growth of B16F 10 mouse melanoma in vitro, tumor
cells were treated with studied drug at various concentrations (1, 2, 4, 6 uM) and exam-
ined by cell counting using Trypan Blue assay on 24 hour after LA addition to the culture
medium. Compared with control group, cell density in groups treated with LA decreased
significantly. Thus, LA effectively inhibits the growth of B16F10 cells (Fig. 2, A). It was
shown that LA suppressed proliferation of melanoma cells in a dose-dependent manner.
LC,, value (the concentration of compound which cause a death of 50% cells compared
to the control) was 2 uM, which is about 5 times lower than for doxorubicin (IC, for Dx
on B16F10 cells = 10 uM, Fig. 2, B). Doxorubicin is considered to be gold chemothera-
py standard and it is widely used for treatment of solid tumors [16].
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Fig. 2. Cytotoxic effect of landomycin A (LA, A) and doxorubicin (Dx, B) on B16F10 mouse melanoma cell
line, 24 hours treatment

Puc. 2. LutotokenyHuin edpekt naHgomiumy A (J1A, A) i pokcopy6iumHy (Ox, B) Ha kniTuHax ninii B16F10
MuLavoi MenaHomu, 24 rof iHkyGauii
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The next step in our work was studying LA toxicity in male C57black/6 mice.This
experimentwas designed to investigate potential side effects of one-time IP administration
of studied antibiotic in a dose of 10 mg/kg body weight. Fig. 3 demonstrates the results
of weighing mice of control group.
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Fig. 3. Dynamics of C57black/6 mice body weight (control group) during the experiment. g day of blood
collection, n =3

Puc. 3. [luHamika macu Tina muwen C57black/6 (koHTporbHa rpyna) NpoTSroM eKCrepuMeEHTY. ¥ OeHb 3a-
6opy kpoBi, n =3

It was shown that their body weight did not change during the experiment term. We
did not reveal any pathological changes in the LA-treated mice, as compared to the control
group of animals. No mortality or significant changes were observed in the body weight of
mice that received LA (Fig. 4). A similar experiment, as above, was done with Dx. It was
revealed (Fig. 5) that already after the first injection of Dx, the weight of experimental ani-
mals decreased by 8% in comparison to control group. Starting from the 9" day after the
injection of last Dx dose the further decrease of weight of experimental animals took place.
Mice of this group in 3 days lost about 16% of their body weight. Although the weight of
animals did not return to the initial value, suggesting general toxic effect of this drug.
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Fig. 4. Dynamics of C57black/6 mice body weight during the experiment. ¥ - day of blood collection, L 2
drug administration, n = 3

Puc. 4. [lnHamika macu Tina muwen C57black/6 npoTSArom eKCnepumMeHTy. g [eHb 3abopy KpoBi, ¥- OeHb
BBEEHHS Pe4oBUHM, N = 3
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Fig. 5. Dynamics of C57black/6 mice body weight during the experiment. L g day of blood collection, L 2
drug administration, n = 3

Puc. 5. [lnHamika macu Tina muwwen C57black/6 npoTSrom eKCnepumeHTy. V- OeHb 3abopy Kposi, L = neHb
BBEJEHHS PEYOBMHM, N = 3

The hematological profile (number of red and white blood cells as well as a leuko-
gram) in the experimental animals was also studied. After LA administration, no signifi-
cant changes in the peripheral blood cells were observed in comparing to animals of
control group (Table 1).

Table 1. Number of white, red blood cells and peripheral blood leukogram of mice on 7t
day after the last injection of landomycin A and Doxorubicin

Tabnuus 1. 3aranbHa KinbKicTb NENKOLMUTIB Ta epUTPOLUTIB i nenkorpama nepndepunyHoi

KPOBi MMULIEN TPbLOX AOCHIAHUX FPyn 4Yepe3 7 AHIB MiCNA OCTaHHbLOI iH’EKUil
naHpomiumHy A i gokcopyb6iuuHy

Blood cells Control Landomycin A Doxorubicin
White blood cells (x10%/pl) 14.9+2.8 15.9+2.1 10.6+1.9*
Red blood cells (x10%/ul) 9.5+0.7 9.1£0.6 8.7+0.6*
Neutrophils with ring-shaped nuclei, RSN (%) 1.6£0.4 1.9+1.6 4.2+0.6
Neutrophils with segmented nuclei, SN (%) 22.0:1.4 24.6+4.5 31.0£1.2
Small lymphocytes, SL (%) 72.0£1,4 70.3£4.7 58.6£0.9
Big lymphocytes, BL (%) 2.240.8 1.9+0.4 2.5+0.4
Monocytes, M (%) 1.3£1.0 1.3£1.5 3.4+0.7*

Comments: * — statistically significant changes p<0.05 related to control
Mpumitkn: * — cTaTMCTUYHO JOCTOBIPHI 3MiHM P<0,05 nopiBHSAHO 3 KOHTPOMNeEM

In case of mice receiving the same dose of Dx, changes in a blood parameters were
more marked and typical for this compound: mielosupressive effect including leukopenia
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(29% decrease in the amount of white blood cells compared to control group), erythrope-
nia (10% reduction in red blood cells number), diminution of SL percentage (from
72.0£1.4% in untreated mice to 58.6+0.9%) and increase in monocytes amount (from
1.3+£1.0% to 3.4+0.7% were found (Table 1). These results prove low toxic nature of LA,
which is a primary criterion and important step in development of anticancer drugs.

B16F10 cells formed large, aggressive tumors in C57black/6 mice. To determine
whether LA limits melanoma growth in vivo, the IP injection of LA (cumulative dose
10 mg/kg) was carried out in B16F10 melanoma-bearing mice. As a result (Fig 6), the
mean of tumor volume was significantly less (742 mm?) compared with that in control
group (3,126 mm3) on 22" day when control mice were sacrificed. We also used Dx as
a positive control in the same dose (cumulative dose 10 mg/kg). Group of mice treated
with Dx also did show a decrease in tumor volume (1,878 mm?3comparing with 3,126 mm?
in control), however the tumor size in Dx-treated mice was 153% larger compared to LA
in the same concentration.
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Fig. 6. Changes in tumor volume in B16F10 melanoma-bearing mice treated with Landomycin A (LA) and
Doxorubicin (Dx)

Puc. 6. 3miHn 06’eMy nyxnuHu y muwen i3 menaHomoto B16F 10, wo ogepxxysanu naHgomiuuH A (J1A) Ta go-
kcopy6iumH (Ox)

The hematological profile was also analyzed in B16F10 melanoma-bearing ani-
mals. The growth of B16F10 melanoma was characterized by a significant increase in
the level of SN (from 20.0+4.5% to 57.0£16.2%) and marked increase in the level of
WBC (from 6.2+0.9% to 13.5+1.7%). Regarding the leukogram in a group treated with
LA, it was revealed a restoration of these indicators found in control group, thus, sug-
gesting a therapeutic effect of this drug (Table 2).

The amount of SL is another important indicator that was decreased in tumor-bea-
ring animals (from 78.0£5.1% in intact mice to 31.9+4.1%). LA partially restored this
value to control level — from 31.9+4.1% to 54.0+10.6%.

Similar influence on above-mentioned indices was found at Dx action in the analo-
gous dose (Table 2). At the same time, we detected myelosuppression in the experi-
mental animals which is a negative side effect of this antibiotic that affecting proliferation
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of bone marrow cells, thus, leading to anemia. The amount of RBC decreased by almost
on 50% compared to intact control (from 10+0.9x10%ul to 5.840.3x10%ul) and 20%
compared to mice with B16F10 melanoma (7.3+0.3x108/ul to 5.84+0.3x105/pl). A signifi-
cant increase (from 1.9+£0.8% in intact control to 9.5+2.6%) in a group treated with Dx
was observed in the number of monocytes.

Table 2. Number of white, red blood cells and peripheral blood leucogram of intact mice
and with B16F10 melanoma on 10" day after the last injection of landomycin A
and doxorubicin

Tabnuys 2. 3aranbHa KinbKiCTb NENKOLUUTIB Ta epUTPOLUTIB i nekorpama nepudepuyHoi
KPOBi iHTaKTHUX Muwen i TBapuH 3 menaHomorw B16F10 Ha 10-4 geHb nicns
OCTaHHbOI iH’eKUii NnaHaoOMiUUHY A i JOKCOPYOGiLMHY

Control Control Doxorubicin Landomycin A
Blood cells (intact B16F10 (cumulative (cumulative
animals) melanoma dose 10 mg/kg) dose 10 mg/kg)
White blood cells (x10%/pl) 6.2+0.9 13.5+1.7% 8.2+2.4* 7.4+0.9*
Red blood cells (x108/ul) 10.0+0.9 7.3£1.4 5.84£0.3*** 7.24+0.5
Neutrophils with ring-shaped
nuclei, RSN (%) 0.5+0.2 3.6£1.3 2,9+1,8 1.0£0.5
Neutrophils with segmented 54,45 570112¢ 3814156 38.4+9.3*
nuclei, SN (%)
Small lymphocytes, SL (%) 78.045.1 31.9+4 1% 42.7+16.8 54.0+10.6*
Big lymphocytes, BL (%) 2.3+0.7 5.7+4.7 6.6+2.0 3.0£2.0
Monocytes, M (%) 1.9+0.8 4.240.8 9.5+2.6** 3.7+1.5

Comments: * — statistically significant changes p<0.05 related to control (B16F10 melanoma); ** — p<0.01
related to control B16F10 melanoma; *** — p<0.001 related to control B16F10 melanoma; # —
p<0.05 related to control (intact animals)

Mpumitkn: * — cTatMcTM4HO AOCTOBIPHI 3MiHn P<0,05 nopiBHAHO 3 koHTponem (B16F10 menaHoma); ** —
p<0,01 nopiBHsAHO 3 kOoHTponem (B16F10 menaHoma); *** — p<0,001 NOPIBHAHO 3 KOHTpONem
(B16F10 menaHoma); # — p<0,05 nopiBHAHO 3 KOHTPONEM (IHTaKkTHi TBapyHK)

The activity of aspartate and alanine aminotransferases (AST and ALT) in blood
serum of LA, Dx treated mice was measured and AST/ALT correlation (De Ritis ratio)
were calculated for evaluating the effect of these drugs on liver and heart metabolism
(Table 3). It was shown that Dx increased in ALT/AST ratio (De Ritis ratio) from 1.3+0.1
(normal value in healthy mice) to 1.8+0.1 indicating hepato- and cardiotoxicity induced
under treatment [3]. This index also remained within normal limits (1.2+0.2) in animals
with B16F10 melanoma without treatment. In case of LA application, De Ritis ratio in-
creased insignificantly compared to control groups and showed 1.5+0.1.

A therapeutic selectivity and avoiding resistance to drugs are two important issues
in the anticancer therapy. Strategies for improving therapeutic selectivity depend sig-
nificantly on understanding of the biological difference between tumor and normal cells.
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Table 3. Impact of landomycin A and doxorubicin on ALT/AST levels in blood serum of
B16F10 melanoma bearing mice on 10" day after last injection of drugs

Tabnuys 3. Bnnue naHgomiumHy A i gokcopy6iuuHy Ha piBeHb ACT/ANT y cupoBarui TBa-
puH 3 menaHomoto B16F10 Ha 10-11 AeHb nicnsi OCTaHHbOI iH’ €KL peYOBUH

Variant Aspartate Alanine
of experiment aminotransferase (AST), aminotransferase (ALT), De Ritis ratio
P units/mix100 units/mix100

Control (intact) 1.68+0.00 1.33+£0.00 1.3£0.1
Control
(B16F10 Melanoma) 2.54+0.01 2.08+0.01 1.2+0.2
Doxorubicin treatment 1.83+0.01 1.03+0.00 1.8+0.1
Landomycin A treatment 1.83+0.01 1.22+0.01 1.5+0.1*
Comments: * — statistically significant changes p<0.05 related to intact control
MpumiTkM: * — cTaTMCTUYHO [OCTOBIPHI 3MiHM P<0,05 NOpPiBHAHO 3 iHTAKTHUM KOHTpOrem

Tumor cells, compared to normal ones are under big oxidative stress related to the
oncogenic transformation and alterations in metabolic activity [13]. Exogenous agents
that rapidly increase ROS generation will move the redox equilibrium and induce tumor
cells death. In contrast, normal cells are less sensitive to agents that induce an oxidative
stress due to low level of ROS production and high antioxidant capacity. Previously we
have shown that under LA action in vitro, the level of ROS, mainly H,O,, had increased
several times, comparing to control level already at the 1% hour after start of LA addition
to the culture medium [8]. It is well established that high level of ROS, like H,0,, induce
apoptosis in a wide variety of tumor cells via activating the caspase cascade [9]. We
suppose that such early and rapid generation of ROS, accompanied with caspases
activation allows LA to inhibit growth of B16F10 melanoma both in vitro and in vivo with
much lower negative side effects than such effects of Dx.

CONCLUSION

In this study, we have shown that LA possessed antineoplastic effect towards
B16F10 melanoma cells in vitro, and that effect was even stronger than such of Dx used
as a positive control. LA’'s action was not accompanied by cachexy in experimental ani-
mals and it didn’t cause hematotoxic effects found at Dx’s action. Our data on measure-
ment of AST/ALT ratio testify to the lack of cardio- and hepatotoxicity under LA treat-
ment. LA effectively inhibited growth of B16F10 melanoma in vivo without significant
myelosuppressive effects.

Taking into consideration these results, investigation of action of LA in the other
experimental tumor models that might be especially sensitive to this drug are desired,
as well as studying the molecular mechanisms of its therapeutic activity.
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AOCNIAXEHHA IHMNBYBAHHA POCTY MEITAHOMU B16F10 NAHAOMILIMHOM A
NOPIBHAHO 3 AOKCOPYBILUMHOM Y MULLEU

J1. B. Jlezka', P. P. lManuyk', H. P. Ckopoxid',

FO. C. Kozak®, KO. Pop?, P.C. Cmolika'*®

"ITHemumym 6ionoeil knimuHu HAH YkpaiHu, syn. [pazomaHosa, 14/16, Jlbeie 79005, YkpaiHa
e-mail: lilyalehka@gmail.com

2Biddin hapmauesmuyHux Hayk, @apmauesmuyHuUli konedx, YHisepcumem KeHmykki

gyn. JlatimcmoyH, 789 S, JlekciHamoH, KeHmykki 405636-0596, CLLIA

3[IbeiecbKull HauioHanbHUl yHigepcumem imeHi leaHa @paHka

syn. [pywescbkoeo, 4, Jlbeie 79005, YkpaiHa

JlaHgomiumH A — HOBMIA aHTMBIOTUK aHTYLMKITIHOBOIO psay 3 aHTUHEOMNTAaCTUYHOK
AKTUBHICTIO OO0 NMYXIMHHUX KIITUH PI3HOro reHesy. Y Lin poboTi Mu gocnigxysanm
BMAMB NaHAOMILMHY A Ha picT Mywadoi menaHomu niHii B16F10. byrno 3’acoBaHo, LWwo
OOCIiIKYBaHUA aHTUBIOTUK Mae BUPaXKeHy [O0303aNeXxHy LUTOTOKCUMYHY aKTUBHICTb
LLOAO KMITUH L€l NiHiT in vitro 3i 3HadeHHam LC,, 2 MKM, wwo € y 5 pasiB HUKUMM, HiX Ans
NPOTUNYXIMHHOIO aHTUBIOTNKA JOKCOPYOILMHY, KNI LLMPOKO BUKOPUCTOBYIOTb AN Ji-
KyBaHHS CONMigHNX NyxnuH. JlaHaomiumH A 'y gosi 10 mMr/kr Mmacu Tina He Cnpu4vHsaB na-
TONOTYHNX 3MiH, CMEPTHOCTI abo CUMMNTOMIB TOKCUYHOCTI B IHTAKTHUX MWULLEN RiHii
C57black/6. He crnocTtepiranu iCTOTHUX 3MiH Barv Ta reMmaTtorioriYyHMX NoKasHWKIB Y TBa-
PWH, SKUM BBOAWMM NMaHAOMILUMH A, NMOPIBHAHO 3 TBApMHaMW KOHTPOSbHOI rpynu. He-
3Bakatoumn Ha Te, wo ans B16F10 menaHomm in vivo xapakTepHUIN WBWUAKWIA PIicT i no-
CTilHe 36inblieHHa 06’eMy NyXnuHW, NaHOOMIUMH A edPEeKTMBHO NPUrHivYyBaB pPicT Myx-
NNHN ©€3 BUPaXKEHOro MIieNoCynpecmnBHOrO edeKTy, Kapaio- i renatoTOKCUYHOCTI, SKi
BMacTmBi JokcopyOiunHy. OTpuMMaHi pesynstatm JOBOASATb NMEPCMNEKTUBHICTb 3aCTOCY-
BaHHSA NaHOoMiUMHY A B XiMioTepanii 3N0SKICHUX MyXInH.

Knrovoei csioea: naHOOMIUMH A, MenaHoma, 06’em NyxnmHu, OKCcuaaTuBHa Tepariisi.

NCCNEQOBAHUE UHTMUBUPOBAHUA POCTA MEJTIAHOMbI B16F10 3
JJAHOOMULIMHOM A MO CPABHEHWUIO C AOKCOPYBULIMHOM Y MbILLEN

J1. B. Jlezka', P. P. lMaHuyk', H. P. Ckopoxud',

I0. C. Kozak®, KO. Pop?, P. C. Cmolika'?

"MHecmumym 6uonoauu knemku, HAH Ykpaunbl, yn. [JpazomaHosa, 14/16, Jlbeoe 79005, YkpauHa
e-mail: lilyalehka@gmail.com

20moden chapmayesmuyeckux Hayk, @apmayesmudeckuli konnedx, YHusepcumem KeHmykku
yn. JlatimemoyH, 789 S, JlekcuHamoH, KeHmykku 40536-0596, CLLIA

3[lbeosckull HaUUOHanNbHbIU yHUsepcumem umeHu MieaHa @paHko
yn. [pbywesckoeo, 4, Jlbeos 79005, YkpauHa

JlTaHgoMunumH A — HOBbI @aHTUBUOTKK aHIYLUKITMHOBOTO psifia C aHTUHeonnacTuye-
CKOW aKTMBHOCTbIO B OTHOLLEHUIN OMYXONeBbIX KNETOK pasnnyHoro reHesa. B aTon pabo-
Te Mbl UCCreAoBanu BAUsiHME NaHgoMUUMHA A Ha POCT MbILLMHON MENaHOMbI NIMHUN
B16F10. Bbbino BbIACHEHO, YTO UCCMNEAYEMbI aHTUONOTUK UMEET BbIPaXKEHHYI0 4030~
3aBUCUMYIO LIUTOTOKCUYECKYHO aKTUBHOCTb Ha 3TOW JIMHUW KMNETOK in Vitro Co 3Ha4eHnemM
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LC,, 2 MKm, 4TO B 5 pas Hxe, YeM AN AokcopyburLumHa, NPOTUBOONYXONEeBOro aHTUOK-
OTVKa, KOTOPbIN LUMPOKO MCMOMNb3YHT ANA NEYEHUs COnMaHbIX onyxonewn. JlaHgoMuumH
A B gose 10 Mr/kr macchl Tera He Bbi3biBasl NaToNIOrMYeCcKNX N3MEHEHUIN, CMEPTHOCTM
UITM CUMMNTOMOB TOKCUYHOCTM Y UHTAKTHbIX Mbllern nuHmum C57black/6. He Habntoganu
CYLLIECTBEHHbIX M3MEHEHUI BECA Y FeMaToNorMyeckmx nokasarenem y >XMBOTHbIX, KOTO-
pbIM BBOOUNN NAaHAOMMUUUH A, MO CPABHEHUIO C XMBOTHBIMW KOHTPONBHOW rpynnbl. He-
CMOTpS Ha TO, 4To Anda B16F10 menaHoMmbl in vivo XxapakTepeH ObICTPbIA POCT 1 MOCTO-
SIHHOE yBenuMyeHne obbema onyxonu, naHgoMuumMH A 3dpekTMBHO nogaensin pocT
onyxonu 6e3 BbIpa)KeHHOTO MUENOCYNPECCUBHOIO adpdeKTa, Kapano- U renatoToKCnY-
HOCTW, KOTOPbIE CBOWCTBEHHbI JOKCOPYOMLMHY. [Mony4YeHHble pe3ynbTaTthl A0Ka3blBaOT
NepCcrneKkTMBHOCTb NMPYMEHEHNsT NaHAOMMULMHA A B XMMOTEpPannn 310Ka4eCTBEHHbIX
onyxonemn.

Knroyeenie csioea: naHOoOMULMH A, MernaHoma, o6beM OMnyxonu, oKcuaaTUBHas
Tepanus.
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