Eurasian Journal of Applied Biotechnology. No.3, 2026
DOI: 10.11134/btp.3.2026.20

UDC 616-074:577.11

COMPARISON OF THE EFFECTIVENESS OF THE EXPERIMENTAL KIT DEVELOPED FOR
EXOSOME ISOLATION COMPARED WITH A COMMERCIAL KIT IN RELEVANT MODELS

A.Ye. Sekenova*!"“" | Ye.A. Sharapatov?' ", M.Ye. Shakhatbayev'"*', V.B. Ogay''*' , N.M. Mussin?

IStem Cell Laboratory, LLP “National Center for Biotechnology”’, Astana, 010000, Republic of Kazakhstan
’Medical University Astana, Astana, 010000, Republic of Kazakhstan

3West Kazakhstan Medical University named after Marat Ospanov, Aktobe, 030019, Kazakhstan
*Corresponding author: a.sekenova@biocenter.kz

Background: Exosomes derived from mesenchymal stem cells (MSCs) are of considerable interest for regenerative
medicine; however, their application is limited by the lack of standardized and reproducible isolation methods.

Objective: To compare the efficiency of an experimental kit and a commercial kit for exosome isolation from the conditioned
medium of human umbilical cord-derived MSCs.

Methods: Exosomes were isolated from conditioned medium collected from MSCs at passages 4 and 10 and from different
medium volumes (1, 5, and 9 mL). Particle size and zeta potential were determined by particle tracking analysis, while total
protein concentration was measured using the Bradford assay.

Results: Both kits enabled the isolation of vesicles of comparable size characteristic of exosomes (161.4-177.9 nm). The
commercial kit provided a higher protein yield, whereas the experimental kit differed in the magnitude and polarity of the
zeta potential. For both methods, the yield decreased at later MSC passages and increased with larger volumes of conditioned

medium.

Conclusion: The experimental kit provides isolation of exosome-like extracellular vesicles comparable to that obtained
with the commercial kit and may be considered a promising alternative, provided that additional assessment of preparation

purity and molecular markers is performed.
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INTRODUCTION

Exosomes are extracellular nanovesicles that play an
important role in intercellular communication and participate
in a wide range of physiological and pathological processes
[1]. They are formed within the endosomal compartment,
secreted by most cell types, and detected in various biological
fluids, including blood, urine, saliva, and cerebrospinal fluid
[2—4]. By transferring proteins, lipids, and nucleic acids
between cells, exosomes contribute to the regulation of
immune responses, angiogenesis, tissue repair, and tumor
progression [5].

Exosomes represent one of the smallest subpopulations of
extracellular vesicles (EVs). Although particles with similar
characteristics were described as early as the 1940s, the term
“exosome” was introduced later. Trams et al. used this term
in 1981 to describe vesicles released from the cell surface,
whereas the modern concept of exosomes was established in
1987 through studies by Johnstone et al. [6,7]. According to
the International Society for Extracellular Vesicles (ISEV),
EVs are commonly classified into several major categories,
including small EVs, microvesicles, and apoptotic bodies [8].
However, because currently available isolation techniques
do not allow complete separation of vesicle subtypes,
considerable overlap in their size and molecular markers
remains [9].

Growing interest in exosomes is associated with their
potential applications in diagnostics, drug delivery, and
regenerative medicine. Their ability to protect and transport
biologically active molecules makes them promising natural
delivery systems. In particular, exosomes derived from
mesenchymal stem/stromal cells (MSCs) have attracted

considerable attention due to their immunomodulatory, anti-
inflammatory, and regenerative effects [10,11].

The biological activity of MSC-derived exosomes largely
reflects the functional properties of their parental cells. MSCs
are known for their immunoregulatory and tissue-regenerative
activities, and exosomes isolated from MSC-conditioned
medium may retain many of these effects. Through the transfer
of proteins, lipids, messenger RNAs, and microRNAs, MSC-
derived exosomes can modulate inflammatory responses,
inhibit apoptosis, stimulate angiogenesis, and promote tissue
repair [12,13]. Therefore, they are increasingly considered as
a promising cell-free alternative to conventional MSC-based
therapy, potentially reducing some of the risks associated with
direct cell administration.

Exosomes are also being actively investigated as
biomarkers for liquid biopsy and disease monitoring [14].
Changes in circulating extracellular vesicle profiles have
been reported in cardiovascular, inflammatory, and malignant
diseases [15,16]. In oncology, exosomes may participate
in tumor-associated angiogenesis, metastasis, immune
modulation, and the development of drug resistance, while
their molecular cargo may provide valuable diagnostic and
prognostic information [17].

The regenerative potential of exosome-based therapies has
been demonstrated in numerous experimental studies. A meta-
analysis by Liu et al., which included 43 publications and
530 animals with experimental wounds, showed that small
EV therapy significantly improved wound closure, reduced
scar formation, and increased vascular density compared with
placebo treatment [18]. These findings support the potential
application of MSC-derived EVs in wound healing and skin
regeneration.
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Another promising area is regenerative therapy
for reproductive disorders. Experimental data suggest
that MSCs and their secretome may improve impaired
spermatogenesis through several mechanisms, including
reduction of oxidative stress, modulation of immune
responses, stimulation of testosterone production, regulation
of sperm motility-related signaling pathways, and transfer of
specific microRNAs involved in spermatogenesis [19,20].
Mabhiddine et al. demonstrated that exosomes of amniotic
origin improved spermatogenic indices and semen parameters
in an experimental rat model of azoospermia [21]. These
observations further support the broader therapeutic potential
of exosome-based, cell-free strategies.

Reliable isolation and characterization of EVs remain
critical for both experimental and translational studies. The
Minimal Information for Studies of Extracellular Vesicles
2023 (MISEV2023) guidelines emphasize the importance
of standardized particle characterization and transparent
reporting of analytical conditions [22]. Particle tracking
analysis is widely used to determine vesicle size distribution
and concentration. In the present study, particle characteristics
were evaluated using a ZetaView analyzer, with measurement
conditions and appropriate buffer controls described in
accordance with current recommendations.

Despite rapid progress in the field, there is still no
universally accepted method for isolating MSC-derived
exosomes. Commercial precipitation-based kits are
convenient and require limited equipment, but they may vary
in efficiency, purity, reproducibility, and cost. They can also
result in the co-isolation of proteins, lipoproteins, and other
non-vesicular components. Ultracentrifugation, although
widely used as a reference approach, is labor-intensive, time-
consuming, difficult to scale, and may adversely affect vesicle
integrity and recovery.

These limitations highlight the need for comparative
evaluation and optimization of exosome isolation methods.
An effective isolation strategy should provide sufficient
vesicle yield and purity, maintain their physicochemical and
biological properties, demonstrate reproducibility, and remain
suitable for scaling under translational and potentially GMP-
compatible conditions.

Therefore, the development of standardized, reproducible,
and economically feasible approaches for isolating MSC-
derived exosomes is an important prerequisite for their broader
application in regenerative medicine. The present study was
designed to compare an experimental isolation kit with a
commercially available method for obtaining extracellular
vesicles from conditioned medium of human umbilical cord-
derived MSCs and to evaluate key characteristics of the
resulting preparations.

METHODS

Isolation of UC-MSCs

The sample of umbilical cord (UC) was obtained from a
healthy pregnant woman during cesarean section at the Center
for Maternal and Child Health (Astana) after approval by the
ethics committee of “Marat Ospanov named WKMU” and
written informed consent from all participants. Isolation of
MSCs was conducted according to Todtenhaupt et al. [23].
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The UC biomaterial was taken in phosphate-buffered saline
(PBS) (Gibco, USA) and delivered to the laboratory, where
they were washed with PBS containing 1% Antibiotic-
Antimycotic (100x) (Gibco, USA) and cut into segments of 5
cm?, and the blood vessels were removed. The segments were
placed in T25 cm2 flasks and cultured in a-MEM medium
supplemented with 1% Antibiotic-Antimycotic (100x)
(Gibco, USA), and 10% fetal bovine serum (Gibco, USA).
The flasks with cells were incubated at 37 °C, 5% CO2, and
left undisturbed for 7 days. The first medium change was
performed on day 5, and thereafter every 3—4 days. After
2 weeks, the UC explants were removed, and the attached
cells were cultured for up to 21 days. The cells were then
passaged using 0.05% TrypLE Express Enzyme (1x) (Gibco,
USA). The cells were subsequently quantified using the trypan
blue method and subcultured. The morphology of MSCs was
assessed using an Axio Observer Al inverted microscope
(Carl Zeicc, Germany). For the collection of CM for the
isolation of exosomes, UC-MSCs were cultured for 2 days in
medium free of animal serum (StemMACS™ XF) (Milteniy
Biotec, UK).

Obtaining of exosomes from UC-MSCs using the
experimental kit

Exosomes were isolated from CM of UC-MSC using
Experimental kit, developed by “Marat Ospanov named
WKMU?”, consisting of component A and component B. The
CM after UC-MSCs culturing for 2 days, were collected and
centrifuged at 3000 rpm for 10 minutes to remove debris and
large particles. The obtained supernatant of CM was filtered
through a 0.22 pum or 0.45 pum filter. Reagent A, pre-warmed
at 37°C for 15-20 minutes (as in a water bath), was then
vortexed and mixed with the filtered CM at a ratio of 1:5
(5 parts sample: 1-part reagent). The mixture was vortexed
for 5 minutes for complete mixing (Turbidity is observed at
this stage.) The mixture was left at 4°C for approximately 12
hours (with periodic shaking). Next, the tube was vortexed
for 1 minute. The mixture was centrifuged at 3000 rpm
for 40 minutes. After complete removal of the supernatant,
the pellet was washed by adding 3 mL of filtered PBS and
centrifuging at 3000 rpm for 40 minutes. The obtained pellet
was resuspended in 50-200 pl of filtered PBS and stored at
—20 °C/-80 °C until further use.

Obtaining of exosomes from UC-MSCs by commercial
kit

Exosomes were isolated from the CM of UC-MSCs
using the commercial kit — Total Exosome Isolation reagent
(Invitrogen). The CM after UC-MSCs culturing was collected
and centrifuged at 2000 x g for 30 minutes to remove cells
and cell debris. The supernatant was transferred to new tubes,
after which Total Exosome Isolation reagent was added at a
volume equal to 0.5 of the medium volume (e.g., 3.5 mL of
reagent per 7 mL of medium). The mixture was thoroughly
homogenized by repeated inversion and brief vortexing, then
incubated at 4 °C overnight to precipitate the exosomes.
After incubation, samples were centrifuged at 10 000 x g for
1 hour at 4 °C to obtain the exosome pellet. The supernatant
was carefully removed, and the resulting exosome pellet was
resuspended in 300 pl of phosphate-buffered saline (PBS).
The resuspended exosomes were aliquoted and stored at
—20 °C/-80 °C until further use.
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Evaluation of exosomes on ZetaView analyzer

Two exosome preparations were assessed for particle
size and zeta potential (surface charge): exosomes from CM
of UC-MSCs that were obtained with the commercial kit
(Invitrogen, USA) and those obtained with the Experimental
kit. A 5-10 pl aliquot of each sample was diluted in PBS to
a defined final volume prior to analysis. Particle size and
surface charge were determined using a ZetaView instrument
(Particle Metrix, Germany) at the Core Facility of Nazarbayev
University (Astana). The optimal dilution for measurement
was established beforehand by testing for a target particle
density of 140-200 particles per frame. Each sample was
scanned at 11 distinct positions, with two measurement
cycles performed at each. Following injection of the diluted
particle suspension into the instrument, data acquisition and
analysis were carried out with the built-in ZetaView software
(v8.02.31), using the following settings: maximum particle
size of 1000, minimum particle size of 2, and minimum
particle brightness of 25. The instrument was equipped with a
built-in 488 nm, 40 mW laser and a CMOS camera. For every
sample, the number of completed particle tracks exceeded
the recommended minimum of 1000, ensuring that occasional
large particles did not distort the measurements [17].

Protein determination by the Bradford method

Total protein content of the exosome preparations from
both isolation kits was quantified spectrophotometrically
using the Bradford assay. A bovine serum albumin (BSA)
stock solution was diluted in PBS to generate calibration
standards at 0.25, 0.5, 1.0, 1.5, and 2.0 mg/ml, alongside a
PBS-only control. Aliquots of 20 ul from each standard, and
separately 20 pl of exosomes isolated with the commercial kit,
were dispensed into labeled tubes, followed by the addition of
1 ml of Bradford reagent (Sigma, USA) to each and thorough
mixing by vortexing. Samples were incubated for 10 minutes
at room temperature, after which absorbance was read on
a spectrophotometer at 595 nm, with PBS serving as the
negative control. Protein concentrations were derived from
a calibration curve generated by plotting the blank-corrected
mean absorbance of each BSA standard against its known
concentration in pg/ml [18, 19].

Statistical analysis
Values of two or more groups were compared using
an independent two-sample t-test. Statistical analysis was

performed using GraphPad Prism 9.1.0 software (GraphPad
Software, USA). P< 0.05 was considered significant.

RESULTS

Kits for isolation of exosomes

For exosome isolation, 10 mL of CM collected from the
cultured UC-MSCs was used. Exosomes from CM of UC-
MSCs that were cultured to 4-th and 10-th passages, were
isolated using commercial kit and Experimental kit. Isolated
EVs/exosomes were divided on aliquots and stored at -20°C/-
80°C until further use.

Analysis of the size of obtained exosomes using
ZetaView

Sizes’ measurement on the ZetaView analyzer showed

that exosomes isolated from CM of UC-MSCs with the
commercial kit had the size of 177.9 nm. Exosomes isolated
from CM of UC-MSCs using the Experimental kit had the
size of 161.4 nm (Figure 1).

Measurement of the zeta potential of exosomes by
ZetaView

The results of the zeta potential (surface charge) study
of exosomes from UC-MSCs by dynamic light scattering
analysis on the ZetaView analyzer are presented in Figure 2.
Zeta potential”’ measurements showed that exosomes isolated
with the commercial kit had zeta potential equal to 3.5 mV,
while exosomes isolated using the Experimental kit had the
zeta potential equal to 4.7 mV (Figure 2).

Figure 1. Measurement of the size of exosomes isolated with
commercial kit and Experimental kit using ZetaView, particle size
(nm), *p<0,05

Figure 2. Measurement of the zeta potential of exosomes isolated
with the commercial kit and the Experimental kit using ZetaView,
(mV), *p<0,05

Protein concentration in exosomes from CM of UC-
MSCs

Measurement of protein concentration in exosomes
isolated from CM of UC-MSCs using the Bradford method
was carried out according to the manufacturer’s protocol,
using Bradford reagent (Sigma, USA). Figure 3 shows the
results of protein concentration measurement in exosomes
isolated from 10 mL of CM of UC-MSCs cultured at passage
4. The protein concentration in exosomes isolated from CM
of UC-MSCs using the Experimental kit was 149.2 pg/ml.
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Figure 3. Measurement of protein concentration in exosomes
isolated from UC-MSC conditioned medium (passage 4) with the
commercial and Experimental kits, *p<0,05.

Exosomes isolated from 10 mL of CM of UC-MSCs using the
commercial kit had the protein concentration of 179.3 pg/ml.
No protein was detected in the control (PBS).

Figure 3 shows the results of protein concentration
measurement in exosomes isolated from 10 ml of UC-
MSC conditioned medium cultured at passage 10. The
protein concentration in exosomes isolated from CM of
UC-MSCs using the Experimental kit was 132.9 pg/ml.
Exosomes isolated from 10 ml of CM of UC-MSCs using the
commercial kit had the protein concentration of 144.2 ng/ml.
In the control (PBS), the protein concentration was equal to 0.

The results of the zeta potential (surface charge) analysis
of exosomes from CM of UC-MSCs using hydrodynamic
light scattering on the ZetaView analyzer were presented in
Figure 6. Zeta potential measurements showed that exosomes
isolated from CM of UC-MSCs cultured at passage 4 using
the commercial kit had the zeta potential of -3.8 mV, whereas
exosomes isolated from the CM of UC-MSCs cultured at
passage 4 using the Experimental kit had the zeta potential
of 4.7 mV (Fig. 6). In the negative control (PBS), the zeta
potential was 0.

The results of the zeta potential (surface charge) analysis
of exosomes isolated from cells cultured at passage 10 using
hydrodynamic light scattering on the ZetaView analyzer are
presented in Figure 6. Zeta potential measurements showed
that exosomes isolated from the CM of UC-MSCs using the
commercial kit had the zeta potential of -3.04 mV, whereas
exosomes isolated from the CM of UC-MSCs using the
Experimental kit had the zeta potential of 3.4 mV (Fig. 4). In
the negative control (PBS), the zeta potential was 0.

Figure 4. Zeta potential measurement of exosomes isolated by the
commercial kit and the Experimental kit, using ZetaView (mV), p
<0.05.

Comparative analysis of exosome isolation efficiency
using the commercial kit and Experimental kit with
varying volumes of CM of UC-MSCs

To determine the comparative efficiency of exosome
isolation using the commercial kit and the Experimental kit,
the following volumes of CM collected from culturing of UC-
MSCs were used: 9 ml, 5 ml, and 1 ml. Data on exosome size,
zeta potential, and concentration, that were measured using
the ZetaView analyzer, are presented in Table 1.

DISCUSSION

In this study, exosomes from CM of UC-MSCs were
isolated using two independent approaches, using of
Experimental kit and the commercial exosome kit, which
were compared across several biological and physicochemical
parameters, including particle size, zeta potential, and total
protein content, at early (passage 4) and late (passage 10)
passages.

Particle size analysis by ZetaView showed broadly similar
exosome diameters between the two isolation methods, with
the commercial kit yielding slightly larger particles (177.9
nm) than the Experimental kit (161.4 nm). Both values fall
within the broader size range reported for small-to-medium
EVs, though they exceed the classical 30-150 nm exosome
range typically defined by ISEV/MISEV criteria, as NTA-
based instruments such as ZetaView are known to detect
larger particles and can co-detect protein aggregates or
larger microvesicles alongside exosomes. Modest inter-kit
differences of this kind are consistent with findings reported in
the study by Afrisham et al. they similarly observed somewhat
smaller particle sizes with kit-based isolation of circulating
small extracellular vesicles, despite comparable vesicle

Table 1. Comparative analysis of two kits for exosome isolation from varying volumes using the commercial kit and the

Experimental kit.

\gofl%%e_l\o/lfs%l\s/l Kit for isolation Size O(fH?;S’ some Zeta(i){o\t]e)tntial Concentration
9 ml Com kit 170,9 -4,2 3,7E+8 particles/ml
Experimental kit 181,0 -3,4 2.6E+8 particles/ml
s ml Com.kit 1743 1,51 2,3 E+8 particles/ml
Experimental kit 143,6 2,1 1.7E+8 particles/ml
L ml Com kit 143,9 -5,1 1,3 E+8 particles/ml
Experimental kit 148.,6 3,9 1,1E+8 particles/ml
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morphology by transmission electron microscopy (TEM)
[23], suggesting that small shifts in particle size between
commercial isolation reagents are a recurring feature of the
field rather than an artifact specific to the present comparison.
The slightly smaller average diameter obtained with the
Experimental kit may reflect a narrower size-selection profile
or reduced co-isolation of larger vesicle/aggregate species
relative to the commercial reagent.

The zeta potential measurements revealed a more notable
difference between the two methods. At the passage 4,
exosomes isolated with the commercial kit carried a slightly
negative surface charge (-3.8 mV), consistent with the net-
negative charge typically attributed to the phospholipid
bilayer (phosphatidylserine, sialylated glycoproteins) of
native EVs whereas exosomes isolated with the Experimental
kit showed a slightly positive charge (+4.7 mV). The same
polarity pattern held at passage 10, with the commercial kit
yielding -3.04 mV and the Experimental kit +3.4 mV (PBS
control = 0 mV at both passages). Both values, however, lie
close to the neutral point, and particles with zeta potential
below roughly +£10 mV are generally considered to be at
increased risk of aggregation due to insufficient electrostatic
repulsion, a limitation already noted in earlier quarterly
reports for both kits and reaffirmed here [24]. This suggests
that, regardless of isolation method, the resulting preparations
may benefit from additional stabilization strategies (e.g.,
optimized buffer composition, avoidance of repeated freeze-
thaw cycles) to preserve colloidal stability during storage.
The charge reversal observed with the Experimental kit
could plausibly reflect a difference in the isolation mechanism
itself for example, differential co-precipitation of medium-
derived proteins or residual reagent adsorbed to the vesicle
surface, rather than a genuine difference in native membrane
composition and would benefit from further characterization
(e.g., zeta potential across varying ionic-strength buffers, or
surface protein profiling).

Total protein content, quantified by the Bradford
method, was slightly higher in preparations isolated with
the commercial kit than with the Experimental kit, both at
passage 4 (179.3 vs. 149.2 pg/mL) and at passage 10 (144.2
vs. 132.9 pg/mL). A higher protein yield with the commercial
kit could indicate either genuinely higher exosome recovery
or lower isolation specificity, with greater co-precipitation of
non-vesicular soluble protein from the CM. Interestingly, for
MSCs-derived exosomes specifically, this kind of divergence
between kits does not always appear; Habibian et al. reported
broadly comparable protein content and vesicle presence
across isolation methods applied to the CM of adipose-
MSCs [25], which contrasts with the modest but consistent
gap we observed between the commercial and Experimental
kits and raises the possibility that isolation-method effects on
protein yield are not uniform across source tissues or CM
matrices. Because Bradford-based total protein quantification,
as recommended by MISEV2023 §5.3 [22], does not
itself distinguish EV-associated protein from co-isolated
contaminants, the present data alone cannot determine which
explanation predominates. Complementary purity metrics -
for example, a particle-to-protein ratio, or tetraspanin marker
analysis (CD63/CD81 Western blotting) - would help clarify
whether the additional protein recovered by the commercial

kit represents genuine exosomes’ cargo or co-isolated
impurities [26].

A consistent passage-dependent trend was also observed:
for both kits, protein concentration declined from passage 4
to passage 10 (commercial: 179.3 — 144.2 ug/mL; ZKMU:
149.2 — 132.9 pg/mL), in line with the previously reported
passage-dependent decrease in exosome size and zeta
potential. This is consistent with the established phenomenon
of replicative senescence in MSCs, where prolonged in vitro
expansion is associated with reduced secretory activity,
including the decline in EVs output and altered vesicle
composition. Together with the earlier finding that MSCs at
passages 3-6 yielded exosomes with more favorable size and
zeta-potential characteristics than later passages, these results
support restricting exosome production to earlier-passage
cultures wherever feasible, both to maximize yield and to
minimize senescence-associated changes in vesicle quality.

Finally, practical considerations relating to kit
performance over time and at scale are worth noting. As
observed previously, Experimental kit preparations after
approximately nine months of reagent use showed larger
particle size and higher zeta potential than preparations
obtained after only one month of use, suggesting a degree of
reagent instability or batch-to-batch variability that should be
monitored, particularly for studies spanning long time periods
or requiring high reproducibility. Likewise, isolation from
larger CM volumes (8-10 mL) consistently yielded higher
exosome/protein recovery than smaller volumes, supporting
the scalability of both kits for larger-batch preparations - an
important consideration for future GMP-oriented work.

Overall, both the commercial and Experimental Kkits
reliably isolated exosome populations from CM of UC-MSCs
with broadly comparable particle size, but they differed in
surface charge behavior and protein yield. The commercial
kit produced higher protein recovery, which may reflect
either greater exosome yield or lower isolation purity, while
the Experimental kit yielded somewhat smaller particles with
the shift toward positive surface charge at a lower protein
yield. The choice between the two methods may depend
on the intended downstream application: where maximal
protein/vesicle yield is the priority (e.g., for functional assays
requiring higher exosome quantities), the commercial kit
may be preferable, whereas where cost, kit longevity, or the
possibility of lower non-EVs protein contamination is more
important, the Experimental kit warrants further evaluation
- ideally supplemented by orthogonal purity assessments to
more definitively establish comparative isolation efficiency
and purity.

CONCLUSION

The Experimental and commercial kits both reliably
isolate EVs with characteristic exosomes’ size from CM of
UC-MSCs but differ in surface charge and protein yield.
Early-passage (2-5) cultures of UC-MSCs and larger volumes
of CM are recommended to maximize exosome yield
and stability, and the Experimental kit represents a viable
alternative to commercial isolation kits pending further purity
validation.
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IK30COMAJIAP/IBI AJTY YIITH 93IPJIEHTEH DKCIEPUMEHTTIK JKUHAFBIHBIH THIMILTITTH
COWKEC MOJIEJIBIEPJETT KOMMEPIUSIBIK )KHHAKIEH CAJIBICTBIPY

A.E. CekenoBa*! , E.A. lllapanaros?, M.E. lllaxar6aes!, B.b. Oraii!, H.M. Mycun®

Ulineex orcacywanap 3epmxanacst, KIIC « ¥uimmeix buomexnonozus opmansievl»
Acmana, Kazakcman Pecnyonuxacot

2Acmana meduyuna ynusepcumemi, Acmana, Kazaxkeman Pecnybnuxacei

SMapam Ocnanos ameinoasvl bamvic Kazaxeman meduyuna ynusepcumemi, Axmooe,
030019, Kazaxcman Pecnyonukacot

*Koppecnonoenm asmopul. a.sekenova@biocenter.kz

O3exTiniri: MesenxumansIk AiH xacymanapsiHad (MJXK) ansiaran sk30comanap pereHepaTuBTI MEAMIMHA YIIiH
YJIKEH KbI3BIFYIIBUIBIK TYIBIPaJIbl, ajaiiia oapsl KOJIAaHy CTaHAAPTTaIFaH KoHEe KalTaJaHbIM/bI 06N alny oicTepiHiy
JKETKUIIKCI3IrIMEH MIEKTENE].

Maxkcatbl: AaMHBIH KiHAIK TiHiHeH ansiarad MK koHAuIsIIaEFaH opTacklHAaH SK30COMalIapabl OOl anyFa apHaIFaH
SKCIEPUMEHTTIK KOHE KOMMEPUHSITBIK )KABIHTHIKTAPIBIH THIMIUTITIH CalBICTHIPY.

Iaicrepi: Dx3ocomanap M/K-ueH 4 sxone 10-maccakaapblHAaFbl KOHAUIUAIAHFAH OpTAachlHAH, COHAAN-aK opTypii
kesemaeri opramad (1, 5 xkoHe 9 Mir) GeniHIN anbIHABI. BenmeKkTepIiH eJmeMi MeH A3€Ta-MOTeHIIHAIBI OOIIeKTep
TPAaeKTOPHUSCHIH TaNJIAy diCIMEH aHBIKTAJIIbI, aJl KaJIIbl aKysI3 Menmepi bpaadopa oxicimen 6aramaHmb.

HoaTukenepi: Exi KUBIHTHIK Ta 9K30cOMaliapFa ToH, OJIIEMJIEp] CalIBICThIpMaltbl Besukynanapas! (161,4-177,9 um) Genin
anyra MyYMKiHIIIK Oepai. KoOMMepIsUIbIK dKUBIHTBIK aKybI3/IbIH KOFAPhI IIBIFBIMBIH KAMTaMAaChI3 €TTi, aJl SKCIICPUMECHTTIK
KUBIHTBIK J13€Ta-MOTEHIUANIBIH IaMachl MEH MOJISIPIbIFbl OolbIHINA epekieneHai. Exi omicre ne MK naccakbIHbIH
YIFaIObIMEH HIBIFBIM TOMEH/JIETI, KOHANIHMSIAHFaH OpTa KOJIEMiHIH apTybIMEH KOFapblIa ibl.

KopbITBIHABI: DKCIIEPUMEHTTIK )KUBIHTHIK KOMMEPUHUSUIBIK )KUBIHTBIKIIEH CalIbICTBIPMAJIbI ACHTeiIe SK30co0Ma TIpi3i
)KacylIalaH ThIC BE3HMKyJalapabl 0eiin asyra MYMKIHAIK Oepeli koHe mpenapaTTapblH Ta3ajlblFbl MEH MOJIEKYJIaIbIK
MapKepJepiH KockiMIla Oaraay jkarJaliblH/a IepCleKTHBANIB Oanama peTiHe KapacThIPbLIYbl MYMKIH.

Tyiiin ce3nepi: Me3eHxUMan b OaraHaIIBI XKacylianap, 06y >KHHAFbI, SK30coMaap, eJmeMi, AnaMeTpi, 13eTa-MOTCHIHAL.

CPABHEHHE DOPEKTUBHOCTHU DKCIIEPUMEHTAJIBHOI'O HABOPA, PASPABOTAHHOI'O JJIs
BBIIEJIEHUSI DK30COM, B CPABHEHUUN C KOMMEPYECKHUM HABOPOM HA COOTBETCTBYIOLINX
MOJEJIAX

A.E. CekenoBa*! , E. A. Illapanaros?, M. E. lllaxardaes', B.b. Oraii' , H.M. Mycun?

! Jlabopamopus cmeonoguix knemox, TOO «HayuonanvHulii yenmp duomexuonocuuy, Acmana, Pecnybnuxa Kazaxcman
Meouyunckuii ynusepcumem Acmana, Acmana, Pecnybnuxa Kazaxcman
3 3anaono-Kazaxcmanckuti meouyunckuil ynueepcumem umenu Mapama Ocnanosa, Akmobe, 030019, Kazaxcman
*4emop 0na koppecnonoenyuu: a.sekenova@biocenter.kz

AKTyaJbHOCTb: DK30COMBI ME3CHXUMAIBHBIX CTBOJOBHIX KIeTok (MCK) mpencTaBisioT 3HaYNTEIBHBIN HHTEpEC I
pereHepaTHBHON MEHIMHBI, OHAKO HX IIPUMEHEHHE OIPaHMYEHO OTCYTCTBHEM CTaHAAPTU3UPOBAHHBIX M BOCIIPOU3BOAUMBIX
METOJIOB BBIJICIICHHSI.

Heab: CpaBHUTH 3P PEKTUBHOCTH IKCIEPHUMEHTAILHOTO ¥ KOMMEPYECKOTO HA0OPOB ISl BBIJEIEHUS YK30COM U3
KOHIUITMOHNpoBaHHOU cpeasl MCK mynoBHHBI yeroBeKa.

Metoapl: DK30COMBI BBIACISIN U3 KOHAUIIMOHUpoBaHHOH cpenbl MCK Ha maccaxax 4 u 10, a Takke U3 pa3inuaHbIX
00beMoB cpeasl (1, 5 u 9 mur). PasMep yacTuil U A3eTa-moTEHIMAT ONPEICISUIA METOIOM aHATH3a TPACKTOPHUM YacTHII,
coniepxkanune Oenka - merooM bpandopna.

PesyabsTaThi: O0a Habopa oOecrieunBaJIN BBIJICIEHUE BE3UKYJ COMIOCTABHMOTO pa3Mepa, XapaKTepHOTo I SK30COM
(161,4-177,9 am). Kommepuecknii Habop obecrieunBai 6oiee BEICOKUIT BBIXO/T O€IKa, TOTa KaK SKCIIEPUMEHTAIbHBIN Habop
OTJIMYAJICS 110 3HAYCHHIO U MOJSIPHOCTH J3eTa-noTeHnuana. s o00nx MEeTo 0B BBIXOJ CHIKAJICS TPH ITO3THEM T1accake
MCK wu yBenn4uBaJICs ITPH HCIOIb30BaHUH OOJBIIEro 00beMa KOHIUIIMOHUPOBAHHOM CPEebl.

3akiawuenne: DKCepUMEHTaIbHEIN HA0Op oOecleunBaeT COMOCTABUMOE ¢ KOMMEpPUYECKIM HaOOpOM BBIICIICHHE
9K30COMOITOJOOHBIX BHEKIETOYHBIX BE3UKYJ H MOXKET PacCMAaTPHBATHCA KaK MEPCIIEKTHBHAS aJbTEPHATHBA IIPH YCIOBUH
JOTIOJTHUTENBEHOM OLEHKH YHCTOTHI M MOJICKYJISIPHBIX MapKepoB MperapaTos.

KuroueBble cjioBa: ME3eHXUMAaJIbHBIE CTBOJIOBBIE KJIETKH, HA0Op IS BBIACIEHUS, DK30COMBI, pa3Mep, TuaMeTp, I3eTa-
MMOTEHIIHAJ.
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