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A NUTRIENT MIXTURE REDUCED TUMOR GROWTH OF SK-
UT-1 HUMAN LEIOMYOSARCOMA CELLS IN VIVO AND IN VITRO
BY INHIBITING MMPS AND INDUCING APOPTOSIS

M.W. Roomi, B. Bhanap*, A. Niedzwiecki, M. Rath
Dr. Rath Research Institute, Cancer Division, San Jose, CA 95138, USA

Background: Uterine leiomyosarcoma is a rare malignant smooth muscle tumor originating in the uterine wall that generally
responds poorly to chemotherapy and radiation. Aim: We investigated the in vitro effects of a novel nutrient mixture containing
lysine, proline, ascorbic acid, and green tea extract on the human leiomyosarcoma cell line SK-UT-1 by measuring cell prolifera-
tion, invasiveness, apoptosis, and expression of matrix metalloproteinases (MMP). We also tested the effects of nutrient mixture
in vivo using nude mice. Materials and Methods: Human leiomyosarcoma SK-UT-1 cells were treated with different concentra-
tions of nutrient mixture. Cell proliferation was determined by MTT assay; MMP expression by gelatinase zymography; invasion
by Matrigel assay; migration by scratch test; apoptosis using Live Green caspase kit. In vivo studies were conducted on 5—6 weeks
old female nude mice inoculated subcutaneously with 3 - 10 SK-UT-1 cells. The mice were fed a regular diet or a diet supplemented
with 0.5% nutrient mixture. After four weeks, the mice were sacrificed and the tumors were weighed and processed for histology.
Results: In vitro, nutrient mixture treatment was not toxic to SK-UT-1 cells at 250 pg/ml but exhibited 20% and 40% cytotoxicity
at 500 and 1000 pg/ml respectively. Zymography did not show bands for either MMP-2 or MMP-9 in SK-UT-1 cells. However,
treatment with phorbol myristate acetate stimulated the expression of MMP-9, both active and inactive forms in equal proportion.
Nutrient mixture inhibited the secretion of both active and inactive forms in a dose dependent manner. Invasion through Matrigel
and migration by scratch test were inhibited in a dose dependent fashion, with both invasion and migration inhibited at 250 pg/ml.
Live Green Caspase apoptosis assay demonstrated slight apoptosis at 100 pg/ml and significant apoptosis at 250 to 1000 pg/ml.
The results of in vitro studies were further confirmed in vivo by showing 50% decrease in tumor weight, 40% reduction in tumor
burden compared to the tumors from mice fed regular diet. Conclusion: The results suggest a therapeutic potential for nutrient
mixture in uterine leiomyosarcoma treatment.
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Leiomyosarcoma (LMS) is a malignant tumor
accounting for about 40% of all uterine sarcomas.
Sarcomas are arelatively rare type of uterine cancer
accounting for 3-7% of all uterine cancers [1]. Ac-
cording to the American Cancer Society, 61,880 new
cases of uterine tumors will be diagnosed in 2019.
Early detection is vital and the 5-year survival rates
achieve 96; 67, and 17% depending on metasta-
sis at the time of diagnosis at the local, regional
or distant sites [2]. LMS is an aggressive malignant
tumor with poor prognosis. Although the exact cause
of LMS is unknown, some studies indicate genetic
predisposition and environmental factors such as ex-
posure to ultraviolet rays, and ionizing radiation.
Even with early stage diagnosis of tumors that are
confined to the uterus, post treatment recurrence
is seen in 50-75% of cases [3, 4]. Though survival
chances are better with a combination of surgery,
chemotherapy and radiation therapy, LMS seems
to be less responsive to chemo- and radiation ther-
apy alone without significantimprovement in survival
rate [5-7]. Therefore, the most efficient interven-
tion could be targeting the molecular mechanisms
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of extra cellular matrix and loco-regional spread may
potentially impact LMS prognosis.

Matrix metalloproteinases (MMPs) play a sig-
nificant role in the progression of LMS. MMPs are
a family of zinc-dependent proteolytic enzymes
which can degrade connective tissue such as base-
ment membrane collagen and are associated with
tumor invasion and angiogenesis of many cancers.
The involvement of two gelatinases within the MMP
family (MMP-2, -9) is seen in the degradation of col-
lagen type IV and gelatin, which are important com-
ponents of the extracellular matrix (ECM). As such,
increased activity of these MMPs may play a role
in LMS. MMP-1, -2 overexpression is seen in clinico-
pathological samples of LMS and is correlated with
vascular space involvement and decreased disease
free survival [8, 9].

Nutrients like lysine and ascorbic acid have been
proposed as natural inhibitors of ECM and conse-
quently, may potentially modulate tumor growth and
expansion [10]. Nutrients may work by strengthen-
ing connective tissue cells by influencing collagen
synthesis and inhibiting MMP expression. Taken
together, ECM strengthening and inhibition of MMP
expression are important mechanisms of tumor en-
capsulation. We have developed a nutrient mixture
(NM) containing lysine, proline, ascorbic acid and
green tea extract which has shown anticancer prop-
erties in many cancer cell lines [11, 12]. NM was for-
mulated based on micronutrient synergy principles.
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We have developed new approaches to prevent
cancer development, progression and metastasis
using naturally occurring micronutrients that act
synergistically to strengthen connective tissue and
collagen. We have demonstrated that the NM has
anticancer activity in vivo and in vitro in a number
of cancer cell lines derived from different malig-
nancies by inhibiting several hallmarks of cancer
including cell proliferation, invasion, metastasis,
angiogenesis and induction of apoptosis [13, 14].

In this study we investigated the in vitro effect
of NM on the proliferation, migration, MMP expres-
sion, morphology and induction of apoptosis on hu-
man LMS cell line SK-UT-1. We also carried out
in vivo experiments measuring tumor mass, tumor
burden in nude female mice.

MATERIALS AND METHODS

Composition of the NM. The stock solution
of the NM (total weight 4.4 g) consists of vitamin C
(as ascorbic acid and as magnesium ascorbate, cal-
cium ascorbate and palmitate ascorbate) 700 mg,
L-lysine 1000 mg, L-proline 750 mg, L-arginine
500 mg, N-acetyl cysteine 200 mg, Standardized
green tea extract 1000 mg (from green tea leaves
obtained from US Pharma Lab with total polyphenol
80%, catechins 60%, epigallocatechin gallate 35%,
and caffeine 1%), selenium 30 pug, copper 2 mg,
manganese 1 mg, 10 mg of NMin 10 ml of the media
was prepared.

Cell line and culture. Human LMS cells SK-
UT-1 were obtained from American Type Culture
Collection (Rockville, MD) and were grown in modi-
fied Dulbecco’s Eagle medium, supplemented with
10% fetal bovine serum (FBS), 100 U/mL penicillin
and 100 ug/ml streptomycin. FBS and the antibiotics
were obtained from Gibco, USA. Serum-supple-
mented media were removed and the cell monolayer
was washed once with phosphate buffered saline
(PBS) with the recommended serum-free media.
The cells were treated with the NM, dissolved
in media and tested at 0, 50, 100, 250, 500 and
1000 pug/ml in triplicate at each dose.

MTT cell proliferation assay. The cell suspen-
sions were plated in 24-well tissue culture plates
(Nunc, Denmark) at the density of 3 -+ 10* cells/well.
When the cells were near confluence, they were
treated with NM for 24 h at 37 °C in a humidified
incubator, the cells were treated with the NM at con-
centrations of 0, 50, 100, 250, 500 and 1000 ug/
ml for 24 h and the viability was determined with
the MTT assay reagent (Sigma, USA) added to each
well followed by 2-h incubation at 37 °C. Following
incubation, the solution was carefully aspirated
from the wells, the formazan product was dissolved
in 1 ml DMSO, and the absorbance (OD) was
measured on a microplate reader at a wavelength
of 570 nm in a BioSpec 1601 Shimadzu spectrom-
eter. The OD 570 of the DMSO solution in each well

was considered to be proportional to the number
of cells.

Gelatinase zymography. Gelatinase zymogra-
phy was performed in 10% Novex Pre-Cast SDS (In-
vitrogen Corporation, USA) in the presence of 0.1%
gelatin under non-reducing conditions. Culture
media (20 ul) were mixed with sample buffer and
loaded for SDS-PAGE with Tris-glycine SDS buffer,
as suggested by the manufacturer. Samples were
not boiled before electrophoresis. Following electro-
phoresis, the gels were washed twice in 2.5% Triton
X-100 for 30 min at room temperature to remove the
SDS. The gels were then incubated at 37 °C overnight
in a substrate buffer containing 50 mM Tris-HCI
and 10 mM CaCl, at pH 8.0 and stained with 0.5%
Coomassie Blue R250 in 50% methanol and 10%
glacial acetic acid for 30 min and destained. Upon
renaturation of the enzyme, the gelatinases digested
the gelatinin the gel, producing clear bands against
an intensely stained background. Protein standards
were run concurrently and approximate molecular
weights were determined by plotting the relative
mobilities of known proteins.

Matrigel invasion. Invasion studies were con-
ducted using Matrigel (Becton Dickinson, USA) in-
sertsin 24 well plates. The SK-UT-1 cells suspended
in medium were supplemented with phytonutrients,
as specified in the design of the experiment and
seeded on the insert in the well. The plates with the
inserts were then incubated in a culture incubator
equilibrated with 95% air and 5% CO, for 24 h. After
incubation, the media from the wells were withdrawn.
The cells on the upper surface of the inserts were
gently scrubbed away with cotton swabs. The cells
that had penetrated the Matrigel membrane and
migrated onto the lower surface of the Matrigel
were stained with hematoxylin and eosin and visually
counted under the microscope.

Scratch test. A2 mm-wide single uninterrupted
scratch was made on the culture plates of LMS SK-
UT-1 cells grown to confluence. Culture plates were
washed with PBS and incubated with NM in tested
medium at 0, 50, 100, 250, 500, 1000 pg/mlin tripli-
cate at each dose for 24 h. Cells were washed, fixed
and stained with hematoxylin-eosin and photomicro-
graphs were taken.

Morphology and apoptosis. Morphology
of cells cultured for 24 h in test concentrations
of NM were evaluated by H&E staining, observed
by microscopy and photographed. The cells were
grown to near confluence and either left in media
alone, or challenged with the NM dissolved in media
at 0, 50, 100, 250, 500 and 1000 pg/ml, and incu-
bated for 24 h. The cell culture was washed with PBS
and treated with the caspase reagent as specified
in the manufacturer’s protocol (Molecular Probes
Image-IT Live Green Caspases Detection Kit 135104,
Invitrogen). The cells were photographed under the
fluorescence microscope and counted. Green col-
ored cells represent viable cells, while yellow-orange
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and red colors represent early and late apoptotic
cells, respectively.

In vivo studies. Female nude mice, about
5 weeks of age on arrival were purchased from
Simonsen Laboratories (USA) and maintained
in microisolator cages under pathogen-free condi-
tions in a 12-h light/dark schedule for a week. All
procedures were performed according to human
and customary care and use of experimental animals
and the protocol was approved by the internal animal
safety committee of our Institution.

After housing for a week, the mice (n = 12)
were inoculated subcutaneously with 3 -+ 10® SK-
UT-1 cells in 0.2 ml PBS and 0.1 ml Matrigel
(BD Bioscience, USA). After injection, the mice were
randomly divided into 2 groups: group A mice were
fed regular Purina mouse chow and group B mice
received the regular diet supplemented with 0.5%
NM (w/w). The regular diet was Laboratory Rodent
Diet 5001 from Purina Mills (USA). The test diet was
milled and pressed by Purina Mills, LLS and Gener-
ated by VltaTech (USA). During the study, the mice
consumed on an average 4 g of their respective
diets per day. Thus the supplemented mice received
40 mg of NM per day. After 4 week, the mice were
sacrificed and their tumors were excised and pro-
cessed for histological analysis. Dimensions (length
and width) of tumors were measured using a digital
caliper, and the tumor burden was calculated using
the following formula: 0.5 x length x width. The mean
weight of the mice at the initiation and termination
of the study did not significantly differ between the
groups.

Histological analysis. Tissue samples were
fixed in 10% buffered formalin. All tissues were
embedded in paraffin and cut at 4-5 microns thick.
Sections were deparaffinized through xylene and
graduated alcohol series to water and stained with
H&E for evaluation using light microscopy.

Statistical analysis. The results were expressed
as means * SD, as indicated in the results, for the
groups. Data were analyzed by independent sample
“t” test using MedCalc Software (Belgium).

RESULTS

Cell proliferation of SK-UT-1 cell line. Fig.
1 shows the cytotoxic effects of each of the 5 doses
of NM relative to control of the LMS cell line SK-
UT-1. NM was not toxic to LMS cells at 250 ug/
ml but exhibited 20%, and 40% toxicity at 500 and
1000 pg/mil.

Gelatinase zymography. Zymography did not
show bands for either MMP-2 or MMP-9 in SK-
UT-1 cells. However, phorbol myristate acetate
(PMA) treatment stimulated MMP-9 expression,
both active and inactive forms in equal proportions.
NM inhibited the secretion of both active and inac-
tive forms of MMP-9 in a dose-dependent fashion.
Faint bands were observed at 500 ug/ml with a total
inhibition at 1000 ug/ml (Fig. 2, a). Densitometry
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Fig. 1. Effect of NM on SK-UT-1 cell proliferation

30 B MMP-9 (inactive)

W MMP-9 (active)
MMP-9 (dimer)

Absolute density
&

RI=0,9007

RI=09577

Control 50 ug/ml  100ug/ml 250 pg/ml 500ug/ml 1000ug/ml

NM concentration

Fig. 2. Effect of NM on MMP-9 secretion by PMA-treated SK-
UT-1 cells: a — gelatin zymogram of culture medium samples
of PMA-treated SK-UT-1 cells; lanes: 1 — marker of molecular
weight; 2 — PMA-treated SK-UT-1 cells; 3-7 — PMA-treated
SK-UT-1 cells cultured with NM in doses of 50, 100, 250, 500,
1000 pg/ml; b — densitometry of MMP-9 secretion by PMA
treated SK-UT-1 cells

analysis showed complete inhibition of active MMP-
9 at 1000 ug/ml, and an overall R?= 0.88 (Fig 2, b).
Similarly, densitometry analysis of MMP-9 inactive
form showed a decrease in expression — 88%
at 50 ug/ml, 93% at 100 ug/ml, 97% at 250 ug/ml,
and 99% at 500 ug/ml, with R2=0.94. Band density
for MMP dimer was minimal.

Matrigel invasion. Fig. 3, a shows a significant
dose dependent inhibition of SK-UT-1 cell invasion
through Matrigel membrane. 9% inhibition was
observed at 50 pg/ml, 35% inhibition at 100 g/
ml, 94% at 250 pug/ml, and 100% at 500 pg/ml. The
extent of migration is seen in the invasion photomi-
crographs as shown in Fig. 3, b—f.

Morphology and apoptosis. H&E staining
of SK-UT-1 cells exposed to different concen-
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Fig. 3. Effect of NM on invasion of SK-UT-1 though Matrigel:
a— percent of invasion; b—f — photomicrographs demonstrating
decreased invasion with increasing doses of NM (b — control;
¢ — 50 ug/ml; d — 100 pg/ml; e — 250 pg/ml; f — 500 pg/mil)

trations of NM as shown in Fig. 4, a-f showed
no change at the lower doses, however, showed
slight changes at 500 and 1000 ug/ml. Using the
Live Green Caspase kit, a dose dependent apoptosis
of SK-UT-1 cells was evident with increasing doses
of NM (Fig. 5, a-f). Fig. 5, a highlights that as the
concentration of NM increases the apoptotic events
also increase. A quantitative analysis as represented
in the Fig. 5, g depicts nearly 82% cells underwent
apoptosis at 250 ug/ml (62% in early apoptosis, and
20% in late phases of apoptosis). A similar degree
of cells underwent apoptosis at 500 ug/ml (64%
in early and 18% in late apoptosis), and nearly 90%
of cells were undergoing apoptosis at 1000 ug/ml
(18% early and 70% late phase apoptosis).
Migration by scratch test. NM reduced the
migration of SK-UT-1 cells in a dose dependent
manner. Inhibition is apparent at lower doses with
a complete inhibition of migration at 250 pug/ml. Pho-
tomicrographs of the scratch test are shown in Fig. 6.

“ :

Fig. 4. Changes in SK-UT-1 cell morp
NM doses as seen on H&E staining (a — control; b — 50 pg/ml;
¢ — 100 pg/ml; d — 250 pg/ml; e — 500 pg/ml; f — 1000 pg/ml)

In vivo studies. NM strongly inhibited the tu-
mor growth of SK-UT-1 cells in female nude mice
as evidenced by the tumor size (Fig. 7). Mean tumor
weight was reduced by 50% with NM 0.5% dietary
supplementation. Mean tumor burden was reduced
by 40% (p < 0.001).

Histologically, the tumors from the control and
the NM supplemented groups showed nests and
sheaths of irregularly round-to-spindle shaped
cells with necrotic areas. However, the tumors from
control group had severe central necrosis involving
60-70% of the tumor mass, as opposed to the tumor
sections from the NM group showed the necrosis
ranging from 10-45% of the tumor mass (figures
not present).

DISCUSSION

The in vitro studies of LMS cell line SK-
UT-1 demonstrated that NM is effective in inhibit-
ing the cell growth in a dose dependent fashion.
The zymography showed that NM inhibited the
secretion of both active and inactive forms of MMP-
9in a dose response fashion. Invasion through
Matrigel and migration studies further conformed
this as 500 ug/ml NM completely inhibited the
migration of SK-UT-1 cells. NM also induced dose
dependent apoptosisin SK-UT-1 cells and approxi-
mately 90% of cells were undergoing some stage
of apoptosis at 1000 ug/ml.

It is well known that the MMPs are expressed
in multiple cancer types and these protein-
ases are important for malignant transformation.
Liolata et al. [15] discovered the ability of tumor
cells to denature the surrounding extra cellular ma-
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Fig. 5. Apoptosis of SK-UT-1 cells (Live Green Caspase kit).
a—-f — photomicrographs showing apoptosis of SK-UT-1 cells
with increasing NM doses (a — control; b — 50 ug/ml; ¢ —
100 pug/ml; d — 250 pg/ml; e — 500 pug/ml; f — 1000 pg/ml);
g — quantitative analysis of apoptosis

trix and implicated a proteinase secreted by tumor
cells and further suggested this as a mechanism
for metastasis. This family of enzymes now known
as MMPs, has the ability to degrade surrounding
stroma. In particular, MMP-2 and MMP-9 are known
as gelatinases and have the ability to unwind the
triple helix of type IV collagen, as well as the ability
to remodel laminin. MMPs are expressed in a vari-
ety of tissues including fibroblasts, epithelium and
inflammatory cells [16]. Overexpression of MMPs
have been discovered in many cancer tissue types.
Both in vitro [17, 18] and in vivo [19, 20] data reveal
a correlation between MMP overexpression and
malignancy potential. Indeed, Deryugina et al. [21]
discovered that an increase in MMP expression
correlates with tumor progression, metastasis, and
a poor prognosis.

Hanahan et al. [22] described the invasive meta-
static capabilities of tumor cells to be dependent
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Fig. 6. Photomicrographs showing the effect of increasing doses
of NM on migration of SK-UT-1 cells in scratch test (a — at zero
point; b — control without NM; ¢ — 50 ug/ml; d — 100 ug/ml;
e — 250 pg/ml; f — 500 pug/ml; g — 1000 pg/ml)

upon their ability to alter cell-cell interactions via
overexpression of extracellular proteases. Fur-
thermore, the tumor must induce angiogenesis
to maintain viability. MMPs are implicated in these
mechanisms leading to malignant transformation,
and MMP-2 in particular has been linked to the
“angiogenic switch” in tumor cells [23]. Thus, MMPs
are important not only for the enzymatic denatur-
ation of surrounding stroma, but they also play
an important role in angiogenesis and suggest
a complex interplay between these proteases and
their environment.

NM was formulated by defining critical physi-
ological targets in cancer progression and me-
tastasis, such as ECM integrity and MMP activity.
Adequate supplies of ascorbic acid and the amino
acids lysine and proline ensure proper synthesis
and hydroxylation of collagen fibers for optimal ECM
structure. Manganese and copper are also essential
for collagen formation. Lysine, a natural inhibitor
of plasmin-induced proteolysis, plays an important
role in ECM stability [10, 24]. Green tea extract has
been shown to modulate cancer cell growth, me-
tastasis, angiogenesis, and other aspects of cancer
progression [25-29]. N-acetyl cysteine has been
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Fig. 7. Effect of NM on growth of tumors in nude mice induced
by SK-UT-1 cells (a — tumor weight; b — tumor burden) . p <
0.001

shown to modulate MMP-9 and invasive activities
of tumor cells [30, 31]. Selenium has been shown
to inhibit MMP secretion, tumor invasion, and migra-
tion of endothelial cells through ECM [32]. Ascorbic
acid demonstrates cytotoxic and antimetastatic ac-
tions on multiple malignant cell lines [33-36], and
cancer patients have been found to have low levels
of ascorbic acid [37, 38]. Low levels of arginine,
a precursor of nitric oxide, can limit the production
of NO, which has been shown to predominantly act
as an inducer of apoptosis [39].

To our knowledge, ours is the first study to explore
the down-regulation of MMPs, especially, MMP-
9 expression using NM in LMS cells. Earlier, several
studies by other authors explored the role of MMPs
in human LMS. Bodner-Adler et al. [9] analyzed the
expression of MMP-1 and -2 and the clinicopatholog-
ical features of human LMS and revealed a statistically
significant relationship between MMP-2 expression
and vascular space involvement. In a review with me-
ta-analysis of clinical trials showed that MMP-2 was
expressed in high percentage of endometrial cancers
and its expression may be associated closely with
clinical stage, tumor invasion and metastasis [40].
In addition, in an analysis of MMP-2 expression
across several tissue types (lymphoma, smooth mus-
cle tumors of uncertain malignant potential [STUMP]
and LMS, the LMS was shown to have a statistically
significant increase in MMP-2 expression, with 48%
of tumor tissue being positive [8].

In our study, we have shown a significant inhi-
bition of MMP-9 expression, important mediators

of angiogenesis and metastasis. In addition, we have
shown that NM also has a cytotoxic effect of hu-
man LMS cells which suggest an important role
in NM in cancer therapies.

NM shows activity against the proliferation
of SK-UT-1 cells as well as a marked decrease
in MMP secretion, invasion, migration, and induction
of apoptosis. These data suggestarole for NMin the
treatment of LMS, specifically by targeting MMP
expression and thereby inhibiting migration of LMS
within the ECM as well as stabilizing the ECM and
surrounding the encapsulated tumor. In addition,
NM maximally inhibits the proliferation of cancer
cells by 30% at high does and induces apoptotic
changes at the cellular level. Overall, this NM may
offer a therapeutic benefit and play arole in support
of LMS patients.
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MOXXUBHA CYMILU YNOBIJIbHIOE PICT
KNITUH JTIIOACbKOI IENOMIOCAPKOMM SK-
UT-1 BKYJIbTYPI TA NMPU NEPELLENJIEHHI
BE3TUMYCHWM MULLAM, IHFBYE CEKPELLIIO
METAJIOMNPOTEIHA3 TA CIPUYUHIOE ANONTO3

M.B. Pymi, b. bxanan*, A. Hidzeeuxuii, M. Pam
Jocnionuyskuii incmumym 0-pa Pam, Can Xoce 95138, CIIIA

CraH nuTaHHsa: JleliomiocapkomMa MaTku € BiJHOCHO pif-
KICHOIO 3M0SKICHOIO MYXJIMHOIO, WO MNOXOAUTb 3 raAeHb-
KX M’A38iB CTiHKM MaTkm. BOHa 3a3Buyan noraHo pearye
Ha ximio- abo npomeHeBy Tepaniio. Merta: [ocnigxysanm
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BMNJMB iHHOBALNHOI MOXMBHOI CyMili, WO MIiCTUTb Ni3WH,
NpoJiiH, ackopbiHOBY KUCNOTY Ta €KCTPakT 3e/eHOro 4vatk
Ha picT kniTuH SK-UT-1 nenomiocapkomu niogmnHn. BusHa-
Yanu nponipepaditio, iHBa3MBHUI MOTEHLian KIiTWUH, anon-
TO3 Ta EKCNpecilo MaTpuKCHMX MeTanonpoTeiHas. Bnnaue
NOXWBHOT CyMiLwi Ha picT knitTuH SK-UT-1 in vivo Bu3Havanm
Ha 6e3TuMycHUX muwax. Marepiann ta merogun: Knitnuum
SK-UT-1 neriomiocapkoMu NOANHU KYNbTUBYBaNU Nnpwn pi3-
HUX KOHLLEHTpaLiax A0CNIOXYBaHOI NOXMBHOI cymiwi. Mpo-
nidepauio KNiTUH BU3Ha4anu 3a gonomorow MTT-TecTy,
ekcnpecito MMIM — 3umorpadieto 3a XenatnHasHow ak-
TUBHICTIO, iHBA3MBHI BNacTUBOCTIi — 3a AOMOMOrol TecTy
3 Matrigel, mirpauito KniTMH — 32 4ONOMOroto TECTY 3 NO4PS-
NUHOIO, anonTo3 — 3a A0MNOMOro Habopy Ana BUSHAYEHHS
KacnasHoi akTUBHOCTI 3 Live Green. JocnigxeHHs in vivo
NPOBOAWAM HAa camKkax 6€3TUMYCHUX MuULLEl BikOM 5-6 Tux.
Muwam BBoaunu nigwkipHo knitmHn SK-UT-1y kinbkoCTi
3 - 10 Ta yTpMMyBanu ix Ha CTaHAAPTHOMY KOpPMi abo KopMi
3 popasaHHaM 0,5% noxuBHOI cymiwi. 3a 4 TUX MuLLel 3a-
6vBanu, a NyxJnHW 3BaxxyBasv Ta NPOBOAMIIM iX FiCTONOrYHe
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nocnigxeHHs. PeaynbTatu: In vitro noXxueHa cymiw He 6yna
TOKCUYHOI B KOHUEHTpauii 250 mkr/mn, ane susBnsana um-
TOTOKCMYHICTb Ha 20 Ta 40% B KOHUEHTPALiaX, BiANOBIAHO,
500 ta 1000 mkr/mn. 3umorpadis He BuABASNa CMyr aHi
MMIM-2, aHi MMI-9 B knitnHax SK-UT-1. ®opb6onmipucTar
aueTat cTumynioBa ekcrnpecito MMIMM-9 nopiBHy Ik B ak-
TUBHIN, Tak i B HEaKTMBHI ¢dopmi. lMoxmMBHA cymill 4o0303a-
NIeXHO iHribyBana cekpeLilo sk akTMBHOI, TakK i HeaKTUBHOI
dopmu, a Takox iHribyBana iHBasito KniTuH Yepes3 Matrigel Ta
MirpaLito B TECTi 3 nogpsanuHo0. Y koHueHTpadii 100 mkr/mn
CyMill iHOYKYBannM HE3HA4YHUI anonTo3, SKUN NOCUIOBABCS
3 NiABULLEHHAM KOHUEHTpauii. Peaynbtatn gocnigxXeHs in
vitro 6ynu niaTBepAXeHi in vivo. byno npoaeMoHCTPOBaHO
50% 3MeHLweHHs Mmacy NyxnuH Ta 40% 3HWXEHHS MYXJIMHHO-
ro HaBaHTAXEHHS y MULLEN, AKMX TPUMaM Ha paLuioHi 3 A0-
LaBaHHAM MOXWBHOI CyMiwi. BUCHOBKM: Pe3ynbTaTu CBIiA-
YaTb NPO TepaneBTUYHUI NOTEHLIaN AaHOi MOXMBHOI CyMiLlli
000 IENOMiocapkoMM.

Kno4oBi cnosa: mMaTpuKCHIi MeTanonpoTeiHasun, iHBasiq,
SK-UT-1, neMomiocapkoma, 6€3TUMYCHi MULLi.



