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RESEARCH OF MOLECULAR MASS OF PROTEINS, WHICH OBTAINED BY
DIFFERENT TECHNOLOGICAL METHODS OF THE CANDIDA FUNGI CELLS
DISINTEGRATION
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Jns 1iKy8aHHA KAHOUO03y, 0OHO20 3 HAUNOWIUPEHIWUX 3aX60PI06AHb Y CIMi, NEPCNeKmugHo pospobumu cy6o-
OUHUYHY 6AKYUHY HA OCHOSI binkie ma noaicaxapudie knimun 2pubie Candida albicans ma Candida tropicalis.
Mema. Jlocrioumu 3a MOAEKyIAPHOIO Macolo binku, axi ompumani 3 kiimun 2pubie Candida albicans ma Can-
dida tropicalis piznumu mexnonoziunumu memodamu oxpemoi desinmezpayii.

Mamepianu ma memoou. B docniosicenni sukopucmogysanu pisHi memoou oesinmezpayii, a came npu Oii Y-
MpaszeyKy, pOSMUpanti 3 aOPA3UGHUM MAMEPIaiomM ma npu 3aMopOANCYBAHHI-POIMOPOHCYS8AHHI. Y KOMCHOMY
sunaoky nposoounu susnavenns oirxie 2pubis Candida albicans ma Candida tropicalis za morexynsproro ma-
coto 3a donomoeorw erekmpogopesy 6 12,5 % noniaxpunamionomy 2eni.

Pezyromamu 0ocnioxncenns. 32i0H0 00epICAnUX pe3yabmamie 0y10 6UHAYEHO, W0 8 YCIX UNAOKax OLIKu 6yau
npedcmaeneni mpvoma gpaxyismu 3 moaekynapaoro macorw do 10 kla, monexyrapuoro macorw 0o 75 x/la ma
MONEKYIAPHOI MACcor NoHao 15 k/la, AKi y KOJCHOMY 8URAOKY Matidice He GIOPI3HAMUCA KIIbKICHUM 8MICIOM.
Heobxiono 6iosnauumu 3naune KinvKicne OOMIHY8aHHA (Ppaxyii OIIKie 3 MoaeKyIApHOW Gpakyicio 0o 15 k/la
NOPIBHAHO 3 THWUMU paryiamu.

Bucnoexu. Yci docnioxcysani memoou oesinmezpayii, a came npu Oii y1bmpazeyKy, po3mupanti 3 abpasusHum
Mamepiaiom ma npu  3aMOPOHCY8AHHI-POIMOPONCYBAHHI, 3a0e3neuyiomb CUHXPOHHE GIOOLIEHHA OOHAKOBUX
@paxyiu 6inxie kiimun 2pubie Candida albicans ma Candida tropicalis

Knrouosi cnosa: oesinmespayis, mexnonoeii, y1empasgyx, posmupants, OiiKu, MOAEKYIApHA Macd, KAHOUOO3,

B8AKYUHA, AHMUCEH

1. Introduction

Candidiasis is an infectious disease of humans and
animals caused by yeast-like fungi of the genus Candida,
which affects the skin, nails and internal organs and the
blood flow system. The number of patients with candidi-
asis increases every year around the world. Candida
albicans is the most common pathogen in candidiasis,
but also other types of Candida mushrooms can cause
candidiasis, namely Candida tropicalis and others [1].

Many researchers consider as prospective struggle
against candidiasis can be development of candida vac-
cines. Similar studies are actively conducted in many
countries of the world: Russia, the USA, Switzerland and
others [2].

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

At present, there is no domestic vaccine, which is
produced in Ukraine, no foreign vaccine against candidi-
asis is registered [3] and no research is conducted on the
development of candida vaccines.

3. Analysis of recent studies and publications in
which a solution of the problem are described and to
which the author refers

Researchers offer different variants of candida
vaccines: live, killed, subunit and others [4]. The authors
consider it promising to investigate subunit vaccines.
Subunit vaccines consist of fragments of a microorgan-
ism that can provide an adequate immune response. It is
known that the main substances in the microcyber fungi
of the genus Candida, which possess antigenic properties,
are proteins and polysaccharides [5].

4. The field of research considering the general
problem, which is described in the article

To obtain a subunit vaccine, it is necessary to
break down the pathogen cells and obtain the necessary
substances. Destroy the cells can be possible with the use
of different methods, which are organized in three
groups: physic-mechanical, chemical and enzymatic
methods. All processes should be powerful enough to
destroy the cell wall, and at the same time soft enough to
exclude denaturation or destruction of the target product.
And as the cell walls of different microorganisms consist
of different polymers, there is no universal method of
their destruction [6].

Chemical methods of obtaining proteins of micro-
organisms have been rejected, since they are based on the
processing of chemicals (extraction, hydrolysis) [7]. This
is due to the fact that chemicals in contact with antigens
significantly weaken the immunogenicity of antigens.
Also, it should be noted that methods that require long-
term incubation, or methods involving many complex
stages, often give a slight protein yield or lead to the
denaturation of proteins. Obtaining proteins by physic-
mechanical methods of destroying fungi cells is more
economical than chemical and chemically-enzymatic.
They are performed without the use of expensive and
rare reagents or enzyme preparations [6].

For the destruction of the fungus microcircuit, the
most affordable, effective and inexpensive physical
methods were selected: ultrasound, rubbing cells with
solid materials, and freezing-defrosting [8].

Ultrasonic disintegration. It is known that high-
frequency vibration of the pounder causes cavitation, that
is, the formation of microscopic gas bubbles, which
move at high speed near the tip. Bubbles provide the
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formation of hydrodynamic forces, which leads to the
destruction of cells. Such method of destruction has
many advantages, for example, low price and high effec-
tiveness [9].

Freezing- defrosting. Some researchers believe
that there is exist an optimal speed of cooling of small
cell samples to a low temperature. When this speed is
exceeded, part of the cells collapses after recoil. Many
researchers believe that cells break down as a result of
the formation of intracellular crystals in excess of the
critical cooling rate. In the opinion of others, structural
changes and cell damage occurs when the temperature is
very fast getting below zero.

Grinding with solid materials. This method con-
sists in grinding cells with sand or abrasive powder in
the mortar by pounder. It is required that the abrasive
parts are as sharp as possible and have the same size as
broken cells.

5. Formulation of goals (tasks) of article

Experimental study of the molecular weight of
proteins derived from Candida albicans and Candida
tropicalis fungi cells by various technological methods of
separate disintegration, namely ultrasound, rubbing with
abrasive material and freezing-defrosting.

6. Presentation of the main research material
(methods and objects) with the justification of the
results

Materials and methods. All studies were con-
ducted in a laminar box under aseptic conditions. Can-
dida albicans fungi strain ATCS 1023 and Candida trop-
icalis strain ATC 20336 were separately cultured in test-
tubes on Sabouro agar at 25+2 °C for 48 hours and then
cells were washed with 10 ml of sterile isotonic 0.9 %
solution of sodium chloride. Individually received sus-
pensions of Candida albicans and Candida tropicalis
fungi cells were transferred on Sabur agar mats, then
were incubated at 25+2 °C for 6 days after which fungi
cells were washed out with 25 ml of sterile isotonic
0.9 % solution of sodium chloride. Microbiological puri-
ty of Candida albicans and Candida tropicalis fungi
cells was determined visually and by microscopy. Fur-
ther, the obtained washings were centrifuged at a rota-
tional speed of 3000 rpm for 15 min. The fungi cells
suspension was made up with sterile isotonic 0.9 % solu-
tion of sodium chloride to 8x108-8x109 in 1 ml and
suspensions were standardized by counting fungi cells in
the Goryaev chamber.

In order to disintegrate Candida albicans and
Candida tropicalis fungi cells, several different tech-
niques were used, namely ultrasound, abrasive material,
and freezing-defrosting, taking into account all techno-
logical aspects, and further analyze of the composition of
the proteins by molecular weight.

In the first case, the received biomass of Candida
albicans and Candida tropicalis fungi cells separately in
volume of 10 ml of sterile isotonic 0.9 % sodium chlo-
ride solution was subjected to ultrasound for destruction
of fungal cells on the apparatus of UZUU-21 with pre-
determined parameters at a purity of 22 kHz, intensity

22

5 W/cm? and at a temperature of 25+2 °C for a further
15 minutes. The temperature of 25+2 °C was constantly
monitored and maintained by adding cold water to the
surrounding capacity.

In the second case, the received biomass of Can-
dida albicans and Candida tropicalis fungi cells in a
volume of 10 ml was separately rubbed in a mortar with
quartz sand for 15 minutes at 2542 °C, which was added
to the fungus biomass in a ratio of 1:1.

In the third case, the received biomass of Candida
albicans and Candida tropicalis fungi cells separately in
10 ml of sterile isotonic 0.9 % sodium chloride solution
in a Petri dish was subjected to a fivefold cycle freezing
to a temperature -2542 °C and a defrost up to +25+2 °C

After all destruction processes were completed, for
separation of not destroyed cells and cell walls, centrifuga-
tion was performed at a speed of 3000 rpm for 15 minutes,
then preliminary filtration was carried out on membrane
filters with pore diameter of 0.45 um and sterilizing filter-
ing on diaphragm filters with pore diameter 0 , 22 pm. In
each case, the definitions of Candida albicans and Can-
dida tropicalis protein molecules were determined by
electrophoresis in 12.5 % polyacrylamide gel after Lemly
[10]. «Broad Range» (BIO-RAD) protein kits were used to
detect the molecular weight of the antigens.

To calculate the results, were used statistical

methods in biomedical research using Excel.
Research results. As a result of the studies, the composi-
tion of C. albicans fungus proteins was determined, that
was obtained with ultrasound, and was presented with a
molecular weight of three fractions: with a molecular
weight of up to 10 kDa (1142 %), a molecular weight of
up to 75 kDa (77+7 %) , molecular weight greater than
75 kDa (12+2 %). The composition of the fungal proteins
C. tropicalis was represented with three fractions: with a
molecular weight of up to 10 kDa (10+2 %), a molecular
weight of up to 75 kDa (75+7 %), a molecular weight of
over 75 kDa (1543 %). The research results are shown in
Fig. 1, 2.
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Fig. 1. Characterization of proteins by molecular weight
of C. albicans fungi cells obtained with ultrasound

As a result of these studies was extracted the
composition of the fungus C. albicans proteins, which
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was obtained after grinding, presented with a molecular
weight of three fractions: with a molecular weight of up
to 10 kDa (10£2 %), a molecular weight of up to 75 kDa
(78+7 %), molecular weight greater than 75 kDa (12+2 %).
The composition of the fungal proteins C. tropicalis was
represented by three fractions: with a molecular weight of
up to 10 kDa (10£2 %), a molecular weight of up to
75 kDa (757 %), a molecular weight of over 75 kDa
(15+3 %). The research results are shown in Fig. 3, 4.
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Fig. 2. Characterization of proteins by molecular weight
of C. tropicalis, fungi cells obtained with ultrasound
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Fig. 3. Characterization of proteins by molecular weight
of C. albicans fungi cells obtained with grinding
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Fig. 4. Characterization of proteins by molecular weight
of C. tropicalis, fungi cells obtained with grinding

As a result of these studies was extracted the
composition of the fungus C. albicans proteins, which
was obtained by freezing-defrosting presented with a

molecular weight of three fractions: with a molecular
weight of up to 10 kDa (10+2 %), a molecular weight of
up to 75 kDa (73+£8 %) , molecular weight greater than
75 kDa (17£3 %). The composition of fungal proteins C.
tropicalis was represented by three fractions: with a
molecular weight of up to 10 kDa (12+2 %), a molecular
weight of up to 75 kDa (74+7 %), a molecular weight of
over 75 kDa (14£2 %). The research results are shown in
Fig. 5, 6.
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Fig. 5. Characterization of proteins by molecular weight
of C. albicans obtained with frosting-defrosting
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Fig. 6. Characterization of proteins by molecular weight
of C. tropicalis, fungi cells obtained with frosting-
defrosting

As a result of the studies, it was found that all of
the test solutions obtained under the action of ultrasound,
the methods of grinding and freezing- defrosting C. albi-
cans and C. tropicalis, have fractions of proteins with a
dominant molecular weight of 75 kDa.

Consequently, it can be concluded that all investi-
gated solutions obtained by the action of ultrasound, the
methods of grinding and freezing-defrosting C. albicans
and C. tropicalis, have almost the same quantitative and
qualitative composition.

However, taking into the account the technologi-
cal advantages of obtaining solutions of C. albicans and
C. tropicalis fungal proteins using ultrasound, this meth-
od of disintegration was chosen for further research.

Also, considering the severity and duration of the
methods for disinfecting the C. albicans and C. tropicalis
fungi cells received after grinding and freezing-
defrosting, these methods were rejected.

23




Scientific Journal «ScienceRise: Pharmaceutical Science»

Ne5(9)2017

7. Conclusions from the conducted research
and prospects for further development of this field

As a result of carried out researches:

1) Three fractions of proteins by the molecular
weight of proteins derived from Candida albicans and
Candida tropicalis fungi cells by various technological
methods of separate disintegration, namely, by ultra-
sound, rubbing with abrasive material and freezing-
defrosting.

2) In all cases, the proteins were represented by
three fractions with a molecular weight of up to 10 kDa,

a molecular weight of up to 75 kDa, a molecular weight
of over 75 kDa, which in each case practically did not
differ in quantitative content.

3) It was established quantitative dominance of
the fraction of proteins with molecular weight up to
75 kDa in comparison with other fractions.

4) All investigated methods of disintegration,
namely, ultrasound, rubbing with abrasive material and
during freezing-defrosting, provide synchronous separa-
tion of the same fractions of proteins of fungal cells of
Candida albicans and Candida tropicalis.
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